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SMARM MINUTES



SEDIMENT MANAGEMENT ANNUAL REVIEW MEETING
MINUTES

The Cooperative Sediment Management Program (CSMP) held it annual review of
dredging/disposal and sediment management issues on May 7, 1997. This Sediment
Management Annual Review Meeting (SMARM) was hosted by the U.S. Army Corps of
Engineers (USACE), Seattle District at the North Joint Use Auditorium at Federa! Center
South, Seattle, Washington. The SMARM combined both the Dredged Material
Management Program (DMMP) annual review meeting and the Department of Ecology’s
Sediment Management Standards (SMS) apnual review process. The DMMP 1s 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 meeting agenda is provided as Attachment 1, and the
Jist of attendees is provided as Attachment 2.

Morning Session

1. Brian Applebury. Chief, Operations Division, USACE, Seattie District gave
opening remarks and introduced Colonel Donald T. Wynn, Commander, Seattle District
Corps of Engineers.

2. Colonel Wynn welcomed the participants. He aiscussed the accomplishment of
the agencies in cooperating in putting together and enacting protocols and guidelines for
sediment management in the state of Washington. He spoke of how Washington's
cooperative program is setting an example for the rest of the nation. which still has a long
way to go in sediment management. He commended everyone on the progress that has
been made, and urged them (o continue forward with the work. As an example of how
the program is continuing forward, Colonel Wynn pointed out that the agencies would
soon meel on cost sharing to initiate the study to ultimately establish one or more multi-
user disposal site (MUDS).

3. Brian Applebury introduced the panel of agency representatives; David Kendall,
USACE, Seattle District; John Malek, Environmental Protection Agency (EPA), Region
10; Dave Bradley, Washington Department of Ecology (Ecology); and Cratg Partridge,
Washington Department of Natural Resources (DNR). Ann Essko, DNR, replaced Craig
Partridge after the morning break.

4. Brian Applebury reviewed the objectives of the meecting and the iopics of
discussion, including overviews of DMMP and SMS programs, various agency and
public issue papers, and DMMP/SMS clarification topics. Some of the clarification
papers and status reports would not be presented during the meeting, but there would be
time set aside during the meeting for comments on these papers. He also pointed out that
there were comment sheets and boxes provided in the back for anyone who had
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comments for discussion during the meelting or at the agencies post-SMARM meeting.

Ovrhd 1-1.  Sediment Management Annual Review Meeting

Ovrhd 1-2.  SMARM Sponsors and Host

Ovrhd 1-3.  Meeting Objectives and Purpose

Ovrhd 1-4.  Dredged Material Management Program Overview

Ovrhd 1-5.  SMS Group Overview

Ovrhd 1-6.  PSDDA Clarification Papers (presented)

Ovrhd 1-7.  Issue Papers (DMMP)

Ovrhd 1-8.  Public Issue Papers

Ovrhd 1-9. Clarification Papers (not presented)

Ovrhd 1-10.  Status Reports (not presented)

Ovrhd 1-11.  Summary and Closing
5. David Kendall summarized the agency response actions to the 1996 SMARM. He
indicated that the assessment of tributyltin (TBT) sensitivity in amphipod species was not
accomplished in the past year due in part to funding constraints. However, in the near
future they expect to assess TBT sensitivity of the amphipod Leptocheirus plumulosus in
the 28-day chronic/sublethal test. He informed the attendees that the final TBT issue
paper removed all references to a regulatory maximum level upper limit for TBT, and
there currentiy is no established TB'T upper limit for reguiatory decision making. The
agencies have also adopted the interstitial TBT DMMP screening level of 0.15 ppb as the
bioaccumulation trigger. In addition, the DMMP and SMS have established an interim
tissue TBT action level of 2 ppm wet weight. The agencies have also suspended
conducting acute bioassays based on TBT alone. «
Dr. Kendall also discussed the agencies’ responses to bioassay testing issues. The
agencies currently do not have the resources to assess sulfur and sulfide effects on the
saline extract and solid phase Microtox bioassays, although sulfur and sulfide effects may
be studied in the future. The agencies have re-examined and re-affirmed the initial
weight standard of >0.25 mg/individual and 0.5 mg/individual (as target) for the Neantnes
20-day growth bioassay.  The negative control growth rate standard (>0.38
mg/individual/day; 0.72 mg/individual/day as target) for the Neanthes bioassay has also
been re-affirmed. The EPA/Corps ammonia purging protocol was utilized for the Port of
Seattle. Terminal |8 dredging project, and found to reduce ammonia levels to acceptable
levels (<20 mg/L). Dr. Kendall indicated that, for those interested, the Port of
Seattle/EVS report on the effects of ammonia purging on contaminant concentrations in
sediment interstitial water was prcevided in the back of the room.

During the 1996 SMARM, the public and ports had raised several issues concerning
apparent effects threshold (AET) recalculations. Dr. Kendall indicated that the outcome
of the deliberations were summarized in an issue paper that would be presented during
the SMARM meeting and in a clarification paper, both of which were included in the
SMARM meeting package. In addition, the interagency Bellingham Pilot demonstration
project was initiated in September 1996, and the status of this project was also incjuded
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in the SMARM meeting package mailed out to the public.

Ovrhd 2-1.  Summary Agency Response Actions to May 1996 SMARM
Ovrhd 2-2.  Joint PSDDA/SMS Issues (TBT Issues)
Ovrhd 2-3. DMMP/SMS Tssues
Ovrhd 2-4. DMMP/SMS Issues (cont’d)
Ovrhd 2-5. DMMP Issues
Ovrhd 2-6. CSMP Issues
6. Substituting for Stephanie Stirling, David Fox (USACE) gave an overview of

PSDDA, Grays Harbor, and Lower Columbia River project testing activities and DMMP
evaluation procedures. He provided an update on the DMMP project volumes and the
number of dredged material management units (DMMUs) for which chemistry, bioassay,
and bioaccumulation analyses were conducted. He summarized the testing results
including the number of PSDDA screening level, bioaccumulation trigger, and maximum
level exceedances, bioassay hits, bioaccumulation failures, and the proportion of suitable
and unsuitable material determined over all projects. The total volume dredged was
2,230,550 cubic yards, of which 84% were tound suitable for unconfined-open-water
disposal.

Ovrhd 3-1.  DY96/97 Projects: Overview of PSDDA, Grays Harbor, and Lower
Columbia River Evaluation Procedures

Ovrhd 3-2. DY96/97 Project Volumes: Puget Sound

Ovrhd 3-3.  Chemical and Biological Testing

Ovrhd 3-4. Chemical and Biological Testing (cont’'d)_

Ovrhd 3-5.  Suitable/Unsuttable Dredged Material

Ovrhd 3-6.  Chemistry Testing Summary

Ovrhd 3-7.  Bioassay Hits

Ovrhd 3-8.  Bioaccumulation Testing

Ovrhd 3-9.  Project Volumes: Grays Harbor

Ovrhd 3-10. Project Volumes: Columbia River

Ovrhd 3-11. Total Volume

7. Mr. Fox then gave a presentation on the use of the internet for disseminating sediment
management information. He listed the Seattle District Corps of Engineer’s home
page address (http://www.nws.usace.army.mil), and the existing and future contents
of the home page. The existing content includes email addresses for the Dredged
Material Management Office (DMMO) staff, links to other DMMP agency home
pages, and changes that have been made to PSDDA via the Annual Review Meeting
(ARM) process and public workshops since 1989. The USACE will soon add
Sempling and Analysis Plun (SAP) examples for both large and small projects, and
the PSDDA Users Manual. The PSDDA Users Manual consolidates and condenses
guidance found i PSDDA documents, workshop proceedings and annual review
minutes into the essential nuts and bolts of the program, and will be updated every
year. In the future, the USACE hopes to add biennija!l reports, posting of draft
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SMARM papers, SMARM minutes, and updated DMMP manuals to the system. He
thanked those involved in creating the Web site and entering the PSDDA updates.

Ovrhd 4-1.  Use of the Internet

Ovrhd 4-2.  Seattle District’s Home Page Address
Ovrhd 4-3.  Existing Content

Ovrhd 4-4.  Soon-to-be-Existing Content

Ovrhd 4-5.  Future Use

Ovrhd 4-6.  Special Thanks

8. Ted Benson, DNR, presented an overview the PSDDA disposal site monitering
efforts. He reviewed the monitoring framework, monitoring tools, and modifications for
the 1996 monitoring program at the Commencement Bay disposal site. He discussed the
chemical rracking system that was used in the 1996 program to calculate time trends in
single chemicals and groups of chemicals. The sysiem 15 able to handle non-detected data
and avoids “false alarms” due to random variation and analysis of many chemicals. He
provided a flow chart on how the chemical tracking system works, and gave examples of
fitted time trends in chemical concentrations in Commencement Bay from [988-1996.
The power to detect rea) trends using this system depends on the number of chemicals
considered, variability, correlation among chemicals, number of samples per vear,
number of years, and the magnitude of the real trend. He also discussed how it is
important to detect and hardle outliers when calculating tims trends.

Mr. Benson then summarized the rindings of the 1995 monitoring survey and benchmark
sediment and tissue chemistry analyses. He discussed the 1996 monitoring results,
compared them to the 1995 survey, and evalvated the monitoring data. He provided
recommendations 10 the monitoring program that included 1) compile and publish a
disposal site monitoring plan which includes the numerous programmatic changes. ficld
and analytical changes, transect biological analysis changes, and bioassay procedure and
interpretation changes and 2) present future monitoring reports and appendices on a CD-
ROM. Mr. Benson indicated that there would be no PSDDA disposal site monitoring for
1997.

Ovrhd 5-1.  Presentation Agenda

Ovrhd 5-2.  PSDDA Monitoring Framework

Ovrhd 5-3.  PSDDA Monitoring Toois

Ovrhd 5-4.  Modifications for the 1996 Monitoring Program

Owvrhd 5-5.  Chemical Tracking System

Ovrhda 5-6. Raw Data - Examples from CBPOl, Commencement Bay

Ovrhd 5-7.  False Alarms. Hypothetical Example.

Ovrhd 5-8.  Correlations Among Chemicals Varies and Affects Analysis and
Conclusions

Ovrhd 5-9.  Chemical Tracking System (flowcharr)

Ovrhd 5-10.  Fitted Time Trends in Chemical Concentrations

Ovrhd 5-1). Power to Detect Real Trends Depends On. ..
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Ovrhd 5-12.  Power Curves (Simplified Examples)

Ovrhd 5-13.  Outliers Affect Estimated Trend. Hypothetical Example

Ovrhd 5-14.  What Else Can Help Determine if Chemicals are on the Move?

Ovrhd 5-15.  Findings

Ovrhd 5-16.  Summary of 1995 Conditions

Ovrhd 5-17.  Summary of 1995 Conditions (cont'd)

Ovrhd 5-18. 1995 Benchmark Sediment and Tissue Chemistry

Ovrhd 5-19. 1995 Benchmark Sediment and Tissue Chemistry (cont’d)

Ovrhd 5-20. Sediment Vertical Profile System (SVPS)

Ovrhd 5-21.  Commencement Bay Stations

Ovrhd 5-22. Distribution of Infaunal Successional Stages in 1996

Ovrhd 5-23.  Surficial Footprint of Silt-clay Dredged Material in 1996

Ovrhd 5-24. Distribution of Grain Size Major Mode in 1996

Ovrhd 3-25. Distribution of Apparent RPD Depths in 1996

Ovrhd 5-26. Dredged Material Footprint at Commencement Bay Site in 1996

Ovrhd 5-27. Distribution of Dredged Material at the Commencement Bay Site

Ovrhd 5-28.  Distribution of Organism-Sediment [ndices in 1996

Ovrhd 5-29. Sediment Chemistry

Ovrhd 5-30. Sediment Bioassays

Ovrhd 5-31.  Evaluation of 1996 Monitoring Data

Ovrhd 5-32.  Evaluation of 1996 Monitoring Data (cont’d)

Ovrhd 5-33. Chemical Tracking System Output for Commencement Bay Station
CBPO!

Ovrhd 5-34.  Maximum Likelihood Resuhis for Commencement Bay Perimeter
Stations. o

Ovrhd 5-35.  Chemical Tracking System Output for Commencement Bay Station
CBPO3.

Ovrhd 5-36.  Evaluation of 1996 Monitoring Data

Ovrhd 5-37. Evaluation of 1996 Monitoring Daza

Ovrhd 5-38. Recommendations

9. Public Comments and Questions

Carl Kassebaum, Hartman Consulting Corporation, mentioned to Ted Benson that there
was a 1984 study done in Commencement Bay before the PSDDA effort was cornducted.
During the 1984 study, those conducting the survey could not distinguish the
Commencement Bay site from the surrounding area. He believed that there might be a lot
of natural cadmium present at the site. He suggested that Ted Benson might want to look
at the 1984 data 1o see if a trend is observed.

Ted Benson said that he would be interested in seeing the repert,

Tom Gries, Ecology, commented that according to the data Ted Benson presented, there
were no trends in chemistry concentrations at the Commencement Bay disposal site.
Based on conversations with Tim Thompson, he thought there was a shght trend in
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chemistry levels.

Tim Thompson, Remedial Technologies Inc., responded that in the original analysis there
was no overall increase in all site contaminants. However, a mathematical error was
detected when spreadsheets were reviewed again. The analysis was rerun, and the results
indicated that polycyclic aromatic hydrocarbons (PAHSs) had decreased significantly since
the original monitoring. There were some modest increases in some of the metals. This
will be in the revised PSDDA report SAIC will submit to DNR.

** MORNING BREAK**

10. Brian Applebury introduced the next topic, the SMS group overview, including
SMS activities and annual review, regional cleanup activities, and triennial review status.

. Rachel Friedman-Thomas, Ecology. discussed the SMS sediment activities
including sediment program implementation, coordination, and the importance of
maintaining a scientific and technical foundation. For sediment source control, activities
to date have focused on point sources. Sediment data for areas adjacent to 38 NPDES
discharges showed L8 areas with sediment impacts (some are due to historic discharges).
Contaminants of concern included metals, phthalates, PAHs, PCBs, and phenols. She
indicated that Brendan McFarland is the point of contact for discharge information.

Ms. Friedman-Thomas said that for sediment cleanup implementation, Ecology has
published a contaminated sediment sjte list. Ecology has also participated in the
Bellingham Bay demonstration project, and provided technical assistance and
coordination with regional cleanup staff on site work. The point of contact for sediment
cleanup is Michelle Wilcox.

Ecology is developing a new in-house graphical version of SEDQUAL which can be
linked to ArcView GIS systems. It should be available to the public approximately in the
fall of 1997. Ecology will be able to use the system for criteria compansons and AET
calculation. Martin Payne is the point of contact.

Ms. Friedman-Thomas also spoke of future sediment program laboratory accreditation
requirements. Ecology will revise the SMS 1o require laboratory accreditation (Chapter
173-50 WAC, Accreditation of Environmental Laboratories). Kathy Bragdon-Cook is
the point of contact for laboratory accreditation.

Ms. Friedman-Thomas concluded with the sediment program challenges such as
addressing stormwaler and nonpoint sources of sediment contamination, developing
sediment-based total maximum daily loads (TMDLs), updating discharge assessment
tools, emphasizing sediment quality in wartershed planning, updating the contaminated
sediment site hst, and continuing to promote consistent data qualjty. She provided the
Ecology sediment internet site as: hitp://www.wa,gov/ecology/cp/sediment.html.  She
notified the attendees that order forms for Sediment Source Control Users Manual and
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Sediment Cleanup Users Manual (SCUM I and SCUM II, respectively) documents will
be available on the homepage. Ecology is conducting annual review of the SMS rule
between May 7 - June 7, and she asked the public to submit any comments on the SMS
rule during this timeframe.

Ovrhd 6-1.  SMS Sediment Activities

Ovrhd 6-2. Sediment Program Implementation (Sediment Source Control)

Ovrhd 6-3.  Sediment Program Implementation (Sediment Cleanup)

Ovrhd 6-4.  Sediment Program Implementation (Information Management and
Lab Accrzditation)

Ovrhd 6-5.  Sediment Program Challenges (Sediment Source Control)

Ovrhd 6-6.  Sediment Program Challenges

12 Teresa Michelsen, Ecology, discussed the regional cleanup activities. She
presented the status of sediment cleanup sites. Approximately one third of the sites are in
the cleanup phase, while another third are in the remedial investigation/feasibility phase,
and the fina) third are either in the initial investigation or work has not begun. She stated
that there are large challenges ahead, inciuding source control at some of the sites. The
site list presented was for Puget Sound. There are others addressing issues in other parts
of Washington, including Eastern Washington. She said there is still much work to be
done, but that good progress is being made.

Dr. Michelsen listed the program accomplishments. She indicated that no new orders to
accomplish cleanup have been issued, they have provided a model for technical assistance
and interagency cooperation, and waterfront redevelopment hz}\g provided opportunities
for collaborative, cost-etfective projects. Staff training has been completed. Ecology has
also collaborated with the University of Wisconsin to offer training courses in
understanding marine sediment analysis and interpretation, and cleaning contaminated
marine sediment. These courses will be offered in Seatte in mid-July. The program has
also developed agency guidance for TBT, wood waste, and bioassay statistics.

Dr. Michelsen then summarized the cleanup decisions and decision factors for several
contaminated sites. Four sites (Southwest Harbor Project, Duwamish/Diagonal CSO,
Cascade Pole, and Eagle Harbor) required cleanup to cleanup screening levels (CSL) due
to proximity to other sites, recontamination potential, cost and technical feasibility, or
cost/benefit analysis. The Norfolk combined sewer outfall (CSO) required cleanup to
sediment quality standards (SQS), which is a more stringent cleanup, but had smaller
additional costs. Cleanup standards selected in pre-SMS Records of Decision (RODs)
were used for St. Paul and Sitcum Waterways. Cleanup was performance-based for
Everett Piers 1&3, which were dredged to native sediment. Cleanup standards for S other
sites (see overhead, Appendix C) were based on biocaccumulanon or human health risks.

Ovrhd 7-1.  Status of Sediment Cleanup Sites
Ovrhd 7-2.  Program Accomplishments
Ovrhd 7-3.  Cleanup Decision Summary

Sedimert Management Annual Review Meeting May 7, 1997
Minutes 7



13. Dave Bradley, Ecology, gave a status report on the SMS triennial review. He
provided a background on the triennial review process, summarized triennial review
issues, described the next steps toward completing the triennial review, and identified key
challenges to complete the triennial review. He spoke of the Draft Responsiveness
Summary for sediment management standards, which jncluded recommended rule
revisions, issues requiring more discussion, and issues recommended for no further
action. Some of the triennial review issues included sediment cleanup, sediment quality
criteria, test methods, and human health sediment quality values. The next steps toward
completing the triennial review included distribution of the Draft Responsiveness
Summary (May 1997), implementation committee discussions (summer 1997),
coordination with other regulatory programs (summer 1997), and preparation of
recommended SMS rule amendments (fall 1997). Challenges in completing the review
were to re-engage stakeholder groups, resolving technical issues, meeting commitments,
and finding a regulatory balance.

Ovrhd 8-1.  SMS Trienntal Review

Ovrhd 8-2.  Trienmal Review Background

Ovrhd 8-3.  Triennial Review Draft Responsiveness Summary
Ovrhd 8-4.  Triennial Review [ssues

QOvrhd 8-5. Triennial Review Issues (cont’d)

Ovrhd 8-6.  Triennjal Review Next Steps

Ovrhd 8-7.  Triermal Review Challenges

14, Public Comments and Questions

Scott Mickelson, King County Environmental Laboratory, asked Rachel Friedman-
Thomas if Dale Norton's group was the appropriate contact for sediment trap informasion.

She responded that he was correct.

Kris Holm, Northwest Pulp and Paper Industry, asked when the draft wood waste
guidance document would be available, or whether it was in the SMARM mail out. She
wondered how it fit in with Governor Locke’s regulatory reform order 1ssued in March
regarding guidance documents. It required analysis by all state government agencies
regarding guidance and rules put torth. She mentioned that there is a somenmes subtle
distinction between guidance and rule.

Teresa Michelsen responded that Kris Holm's question was a question the agencies
struggled with when writing the guidance. Dr. Michelsen said that the document was
included in the SMARM mail out, and 1t wi)} be presented today. She said the guidance
did rot require new rule language. The agencies applied what was written in the rule for
wood waste guidance. They are also looking for ways proponents can save money in
addressing wood waste at their sites. She said that Kris Holm's quesiion was a very
important question. However, for this particular guidance, the regulatory reform order
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did not apply because the existing rule approach was used.

Kris Holm said that if followed up in the executive order, the guidance should be
completed in consultation with the Attorney General’s Office. She wondered if that had
been done in this case.

Dr. Michelsen responded that the requirement to consult with the Attorney General did
not apply since the wood waste gutdance was not a new rule. However, the agencies did
coordinate with the Attorney General's Office.

Kris Holm asked if the wood waste guidance issue would be on the agenda for the next
sediment implementation committee meeting. She wondered if the committee would be
given the opportunity to review the guidance document before it would become official.
She would also like to look at the issue of rule vs. guidance during the committee
meelting.

Dave Bradley added that he thought it was a broader issue than just wood waste. Lcology
has a number of existing documents that fit with the regutatory reform guidelines, but it is
a broader issue.

Kris Holm agreed. She felt that if there is going to be formal guidance 1ssued by Ecology,
the public needs to know how the rule would be implemented.

Dave Bradley said that her point was well taken.
** LUNCH BREAK **
Afternoon Session

15. Justine Barton. EPA, discussed guidelines for beneficial use of dredged material.
She indicated that there was an interagency/intergovernmental agreement o compile
agency policies and procedures, identify similarities and differences, prepare a common
set of policies, recommend an integrated procedure for agency review and approval, and
identify implementation methods and unresolved issues. A user manual for project
proponents 1s currently under agency review, and will be open for public review during
June. An executive summary has been prepared for agency directors. Agency
representatives involved are Vemice Santee (Ecology), Ted Benson (DNR), Justine
Barton (EPA), and Stephanie Stirling (USACE). She said to contact her if interested in
reviewing the User’s Manual in June.

For pre-application for material for beneficial vse, she indicated the DNR or Corps
representative should be contacted early. They will present the project at the interagency
CSMP ronthly meeting, The proponent may be asked 1o prepare a brief presentation or
write-up. Some of the conflicts which may need to be resolved depend on the type of
beneficial use proposed, project readiness, costs, Jogistics, material ownership. public
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trusts, volume required, urgency to resolve the problem, and the agency authority.
Physical, chemical, and biological characteristics of the material will be considered.
These characteristics are usually compared to SQS and CSL. Should chemical and
biological character be greater than the SQS, but less than the CSL, the material may be
appropriate on a case-by-case basis due to site specific considerations. In some instances,
a PSDDA suitability determination may be conducted for sediments slated for
unconfined, open-water disposal at a designated disposal site, and the material is later
considered for beneficial use. In these cases, the results need to be repackaged and
compared to SMS in order to be considered for beneficial use. She indicated that if
project sediments (chemistry and bioassays) are less than or equal to SQS, the suitability
determination will indicate that the material 1s generally acceptable for beneficial use.
However, the suitability determination 1s not a permit. Best professional judgement may
aJso be necessary when determining if the material may be used for beneficial purposes.

Ovrhd 9-1.  Beneficial Use of Dredged Material
Ovrhd 9-2.  Interagency/Intergovernmental Agreement
Ovrhd 9-3.  Products

Ovrhd 9-4.  Pre-Application for Material

Ovrhd 9-5.  Resolving Conflicts

Ovrhd 9-6. Resolving Conflicts (cont’d)

Ovrhd 9-7.  Sediment Characterization

Ovrhd 9-8. Sediment Characterization {cont’d)

Ovrhd 9-9.  PSDDA Comparisons

Ovrhd 9-10.  Suitability Determination Process

Ovrhd 9-11.  Suitability Determination Process (cont’d)

16. Teresa Michelsen and David Kendall presented the clarification paper on the
managerment of wood waste. Dr. Michelsen gave the SMS approach to cleanup sites, and
Dr. Kendall discussed how it would be managed in the PSDDA program. Dr. Michelsen
described the impacts of wood waste on the surrounding environment, such as increasing
the biological oxygen demand. causing sediments to become anaerobic, causing a build-
up of ammonia and sulfides (or methane), introducing toxic chemicals as the wood waste
breaks down, smothering benthic organisms, and altering the benthic substrate. Wood
waste accumulations can persist for decades. In addition, the impacts are quite variable
depending on the type of sediment, surrounding environment, benthic community present,
type and size of wood, salinity, and flushing rates. For example, large pieces of wood
debris could provide habitat, while small shredded material could smother the organisms
present.

Teresa Michelsen then discussed wood waste characterization and cleanup. She indjcated
that it is not possible to develop a single criterion that would predict the impacis of wood
waste.  Existing biological standards and regulatory authorities such as the Water
Pollution Contro)l Act, Model Toaxics Control Act (MTCA), and SMS would apply.
Sediments with wood waste mixed in would follow SMS criteria. For evaluating in-situ
toxicity, the agencies do not recommend bioassay purging. If the sediment containing
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wood waste will be moved to another environment (e.g., dredged), purging may be
acceptable. They encourage studying benthic effects (chronic tests), although this is not
part of the required testing. Solid waste regulations may also apply. The rule currently
does rot indicate where solid waste applies, although if the material is 100 percent wood
waste, it would be treated as solid waste.

Wood waste characterization and screening tools include sediment vertical profile
imaging, video surveys, and other remote sensing techniques. In addition, TOC and
depth of the aerobic layer in sediments with wood waste would be compared to reference
area sediments. Dr. Michelsen encouraged beneficial reuse of wood waste such as for
soil amendments and fuel. She encouraged the public to submit suggestions for other
possitle ways of reusing the material.

Ovrhd 10-1.  Wood Waste Impacts
Ovrhd 10-2.  Wood Waste Characterization and Cleanup

17.  Dr. Kendall then discussed proposed DMMP actions for wood waste. These
included conducting a visual assessment of the material, selectively removing debris
greater than 247 by 24", and analyzing material less than 24”7 by 24", The analysis would
include conducting weight-specific analysis methods (e.g.. Modified Volatile Soiids) and
converting the weight-specific fraction (dry weight) to volume basis by multiplying by
two. Estimated sample volumes greater than 50 percent (e.g., >25 percent by weight)
would require biological testing. Sample volumes less than 50 percent would be suitable
for unconfined open-water disposal without biological testing unless other chemicals of
concern exceeded screening levels.  Recommendations ior improving bioassay
performance for wood waste samples included monitoring interstitial ammonia levels,
and when levels exceed 20 mg/L, the agencies recommended the use of the ammonia
purging protocol (EPA/Corps) to reduce ammonia levels below 20 mg/L.. The agencies
also recommended anulysis of the urganic-free sample for particle size distribution and to
use it in conjunction with the conventional particle size analysis to select the aporopriate
amphipod species and referencs sediment.

Ovrhd I1-1. Proposed DMMP Actions
Ovrhd 11-2.  Proposed DMMP Actions (cont’d)

18S. Public Comments and Questons

Altan Chartrand, Muckleshoot Tribe, jndicated that he was confused about the
recommendation for bioassay purging. Teresa Michelsen had said that it was not
recommended for wood waste, and Dr. Kendall had indicated that it was recommended
when ammonia levels exceed 20 mg/L..

David Kendall clarified that purging is acceptable for dredging projects.

Allan Chartrand said that he thought that even for dredging projects, ammonia could
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contribute to the toxicity.

Dr. Kendall replied that when picking up sediment and moving it to another location, the
agencies have found that ammonia is a transient problem, but not a persistent problem at
disposal sites. Therefore, they feel ammonia purging is approprate.

Tim Thompson, ReTec, mentioned that during a recent project, the bioassay laboratory
indicated there was a high degrez of predatory epifauna on the wood waste. Mr.
Thompson commented that this could be a confounding feature that one should be aware
of when conducting bioassays.

Doug Hotchkiss, Port of Seattle, wanted to point out that the 20 mg/lL ammonia level in
the overlying water used to determine whether purging is required 1s inconsistent with the
protocol they have used for purging. He said that it is the ammonia in the interstitia)
water that determines when purging is necessary (for the amphipod test). He thought the
agencies should look at this issue.

Kris Holm commented on Teresa Michelsen’s discussion of beneficial uses for wood
waste. She said that it would not be beneficial to burn salt laden wood waste due 1o its
effect on air quality during the combustion process.

Dr. Michelsen concurred, and said wood waste from freshwater locations potentially
would be used for this purpose. She acknowledged that this would need to be clarified.

Kris Holm mentioned that there was no discussion of source corurol for wood waste. She
wondered if the guidance document prepared by the agencies would address source
control issues.

Dr. Michelsen responded that they had discussed it among the agencies, but will not be
addressing source control during this meeting or in the guidance document. The reason
for not including it was primarily due to log rafting issues that would be best addressed in
other venues.

Kris Holm surmised that Ecology would not be adding wood waste sites to the site
cleanup hist for 1997.

Dr. Michelsen said that they would not.

Carl Stivers, Parametrix, commented that the definition of when wood waste is a solid
waste needs to be more specific. He asked when the agencies would have another policy
paper saying when wood waste material is and is not a solid waste.

Teresa Michelsen responded that they may be able to integrate it into the paper they
presented, depending on when they receive commenis and when they receive the solid
waste program's definition of wood waste and its beneficial uses. She was uncerntain if
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they will have the information in time to integrate it into the paper for the SMARM
mjnutes.

Carl Stivers added that it is critical to know ahead of time how the agencies will deal with
the wood waste (e.g., whether it will be treated as a solid waste). A lot of money can be
spent on a project characterizing the wood waste.

Teresa Michelsen said that they have identified some wood waste sites where they
decided not to focus money for characterization on areas where they knew wood wasre
was a problem. She said that it is difficult to pick a number as to when certain amounts
of coverage should be treated as a solid waste. For example, some sediments which have
50 percent wood waste coverage appear (o be fine. As a result, the agencies have been
deliberately vague with their definition. She commented that what they could do now is
sit down with proponents, identify areas where wood waste is clearly a problem, and
focus the money on the fringe areas.

Carl Stivers added that when dealing with the vertical extent of wood waste, one may end
up with less percent coverage. For example, for locations that have 6 cm of coverage and
the rest mud, there really i1s not a high percentage of wood waste.

Teresa Michelsen agreed that some cores may be necessary to characterize the site.
Sediment vertical profile imaging helps to some extent. She asked Carl Stivers to put his
comments in writing so that she could be sure to address them.

19. Ted Benson discussed verification methods for dredging ot material unsuitcble for
open water disposal. Projects may be comprised of both suitable and unsuitable material,
and only suitable material may be place at DMMP disposal sites. There is an tncreasing
number of projects which have both suitable and unsuitable dredged malerial
management units (DMMUs) tn the dredge prism. Therefore, dredge sequencing and
DMMU tracking is necessary in order to ensure that chemical guidelines are not exceeded
at the disposal sites. The DMMP agencies may require more documentation than has
been the case when only suitable material will be disposed. This may require additional
bathymetric surveys and phased dredging (e.g., removing unsuitable material before the
suitable material 1s dredged). For these projects, dredging methodology needs to be
addressed in the dredging plan. For more complex projects, the dredging issue should be
addressed early.

Mr. Benson also passed on a message from Hiramn Arden, USACE. Hiram Arden said
that coordination of offset distances have been helpful. This can be incorporated into the
dredging plan, including dredge cut angles.

Ovrhd 12-1.  Verification of Methods for Dredging of Materia Unsuitable for
Open Water Disposal

Ovrhd 12-2. Introduction

Ovrhd 12-3.  Problem Identification

Sedimenr Management Annual Review Meeting May 7, 1997
Minutes 13



Ovrhd 12-4. Problem Identification (cont’d)
Ovrhd 12-5.  Proposed Action
Ovrhd 12-6.  Proposed Action (cont’d)

20. Tom Gries, Ecology, discussed revisions to DMMP screening and maximum level
guidelines. He reviewed the background for the revisions incjuding calculation of 1994
amphipod and echinoderm AETSs, requirement of a QA2 leve} review for surveys setting
new AETs, formation of a regulatory work group (RWG), and analysis of implications of
changing guideline values.

The comments they received during the 1996 SMARM created the impetus to move
forward and create the RWG. The objectives of the work group were to re-evaluate
assumptions underlying AETs, recommend revisions to guidelines, and recommend ways
to streamline processes. The work group consisted of technical experts, policy makers,
and stakeholders who met five times from November 1996 to February 1997. The
members agreed to provide their individual expertise and work together, and to not
attempt  to represent their particular agency or organization. Work group
recommendations were made by consensus. Short term (for the 1997 SMARM), medium
term (for the SMARM 1998). and long term (for the SMARM 1999) recommendations
set forth by the work group are provided in Tom Gries' presentation overheads included
in Appendix C. The issue paper addresses only short-term recommendations.

The DMMP agencies agreed with all but two of the recommended short-term changes.
The agencies will not use 1994 echinoderm AETS to set lower apparent effects thresholds
(LAETSs) or screening levels (SLs), primarily because more wgrk needs to be done on
assessing different sensitivities among the species used for the test. They recommended
suspending the use of echinoderm AETSs until the agencies are certain of the numbers.
Therefore, the amphipod, benthic, oyster, and Microtox AETs will be used. In addition,
the agencies disagreed with the work group that SLs should only increase in value.

Tom Gries displayed a figure that compared 307 sediment stations to 1994 and 1997 SLs
(many now TOC normalized). For the 1997 SLs, there were fewer stations, samples, and
chemicais that exceeded screening levels. This could represent a cost saving in handling
and testing these sediments. However, more stations, samples, and chemicals exceeded
the 1997 maximum levels (ML) than 1994 MLs. While some of the proposed MLs in
1997, more MLs were exceeded, perhaps as a result of carbon normalizing the data
(compared to dry weight). Certain key chemicals drove these results. Analytes for which
the ML increased include cadmium and mercury (slight increase), chrysene (2X),
dibenzo(a,h)anthracene (2X), and bis(2-cthylhexyl)phthaiate (2.7X). Conclusions of the
work group were that there is an adequalte scientific and programmatic basis for changes
to SL and ML wvalues, and the proposed changes have significant positive cost
implicattons without significant zdded environmental risk. The agencies need to revisit
proposed maximum levels to see if carbon normalizing them creates more exceedances. .

Ovrhd 13-].  Rewvisions to DMMP Screening and Maximum Level Guidelines
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Ovrhd 13-2.  Revisions to DMMP Guidelines - Background

Ovrhd 13-3.  Revisions to DMMP Guidelines - Regulatory Work Group

Ovrhd 13-4. Revisions to DMMP Guidelines - Regulatory Work Group (Cont.)
Ovrhd 13-5. Revisions to DMMP Guidelines - RWG Recommendations

Ovrhd 13-6. Revisions to DMMP Guidelines - Medium-term Recommendations
Ovrhd 13-7.  Revisjons to DMMP Guidelines - Long-term Recommendations
Ovrhd 13-8. Revisions to DMMP Guidelines - Short-termy Recommendations
Ovrhd 13-9  Revisions tc DMMP Guidelines - DMMP Response

Ovrhd 13-10. Revisions to DMMP Guidelines - 1994 vs 1997 SL. Exccedances
Ovrhd 13-11. Revisions to DMMP Guidelines - 1994 vs 1997 ML Exceedances
Ovrhd 13-12. ML Chemicals Which Bioaccumulate

Ovrhd 13-13, Revisions to DMMP Guidelines - Conclusions

21. Public Comments and Questions

Teresa Michelsen said that in some cleanup program cases TOC normalization is not
done below a certain tevel. She wondered how their analysis was conducted (dry weight
vs. TOC normalized). Tom Gries replied that it was a preliminary analysis using PSDDA
projects only. He suspected that Mike John's point was true - that a number of the
samples were below the 0.5% threshold, and could have caused many of the exceedances.
He indicated that Ecology woutd be examining this in more detail.

Teresa Michelsen said that it would be interesting to see what the results would be if they
applied a similar threshold to normalize the data.

'y
Tom Grics added that it would also be useful to not just look at the PSDDA projects. but
a much larger data set collected from throughout Puget Sound.

Carl Kassebaum pointed out that it is important to consider what is happening at the
disposal sites. If the biological community is doing well and in some cases, the site is
self-cleaning, then it doesn’t make sense to get stricter standards. If what they are doing
at the disposal sites is working, standards should be relaxed if anything. The criteria to be
more strict should be based on the actual impact seen at the site.

** AFTERNOON BREAK **

8}
19

Brian Applebury introduced the presentations of issue papers by the public.

23. Doug Hotchkiss, Port of Seattle, indicated that the Port of Seattle is committed to
working with the agencies on sediment management issues. The Port has been providing
input to the agencies for a long time and are committed to continue to work with them.
He mentioned the success of the AET calculation meetings (once emotional aspects were
resolved). He introduced the issue papers for which the Port was involved.

24. Mike Johns, EVS Consuliants, discussed progress made in developing a Puget
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Sound AET for the Neanthes 20-day biomass/growth endpoint. He reviewed how AET
values have previously been determined. An AET is generally set by the sample with the
highest chemical concentration of a potential toxicant that does not exhibit a significant
adverse biological effect. He then discussed each AET calculation step including data
acquisition, quality assurance of sediment chemistry and bioassay data, data processing,
data analysis, and AET calculation.

Data used for the AET calculations included the USACE's Dredged Analysis Information
System (DAIS) database, Ecology’s SEDQUAL database, EVS Consuliants data, and
additional data from regional consulting and engineering firms. They looked at various
surveys in Puget Sound with 20-day Neanthes biomass growth data. These surveys had a
wide range in sediment quality. For each data set, they determined whether chemistry
and bioassay analyses met quality assurance requirements, and whether bioassay test
performance standards for the control, reference, and initial biomass were met. For
example, the initial weight used to winnow out the data was 1 mg. Data in varying
formats were compiled and processed into a FoxPro database.

Once the varying data sets were in the database, data were analyzed. Test stations were
paired with reference stations based on sediment grain size. Growth data were assessed
for normality, and rankit transformations were applied to data that failed the test for
normality. One-tailed t-tests were used to test for sigmficant adverse effects. Because
there was concern about the method used to identify outliers for the ortginal AET
calculation, “no-hit” samples that were statisticai outliers for any chemcal were
identified. Rosner's test was used to identify the outliers. In addition. the matnx type was
also considered when determining outliers. Some of the data,was included among the
outliers due to the unusual matrix type (e.g., slag). Dr. Johns emphnasized that it is
important 1o go through a statistical process to calculate outliers before calculating AETS.

Dr. Johns then presented recalculated AET values for chemicals of concern for each
bioassay including both dry weight and TOC normalized AETs (refer to Appendix C).
Future sieps include evaluating chemically anomalous stations. and conducting reliability,
sensiuvity, and efficiency evaluations.

Qvrhd 14-1.  Progress in Developing a Puget Sound AET for the Neanties
Biomass/Growth Endpoint

Ovrhd 14-2.  Scope

Ovrhd 14-3.  Fig. | - Determination of an Apparent Effects Threshold Value

Ovrhd 14-4.  AET Calculauon Steps

Ovrhd 14-5.  Data Acquisition

Ovrhd 14-6.  Surveys from the Puget Sound Region...

Ovrhd 14-7.  Quality Assurance of Sediment Chemistry and Bioassay Data

Ovrhd 14-8.  Summary of Screening Results for Studies...

Ovrhd 14-9.  Data Processing

Ovrhd 14-10. Data Compilation Process

Ovrhd 14-1}. Data Analysis
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Ovrhd 14-12. Simulated Normal Distribution

Ovrhd 14-13. Arsenic

Ovrhd 14-14. Total DDD, DDE, and DDT

Ovrhd 14-15. Chromium

Ovrhd 14-16. Dry Weight-Normalized AET Values

Ovrhd 14-17. Dry Weight-Normalized AET Values (cont’d)
Ovrhd 14-18. TOC-Normalized AET Values

Ovrhd 14-19. TOC-Normalized AET Vatues (cont’d)
Ovrhd 14-20. Future Steps

25. Lawrence McCrone, PTI, discussed the potential for grain size effects in larval
sediment bioassays. Avatlable larval bioassay species include oysters, mussels, sea
urchins, and sand dollars. Oysters are not recommended for fine-grained sediments. For
tests on the fine-grained sediments, the sand dollar is recommended. However, there
were no recommendations regarding grain size effects for the mussel or sea urchin. He
discussed some of the supporting investigattons for grain size effects on test species, but
indicated that he hadn’t seen studies on mussels and urchins.

The results for a recent investigation on fine-grained sediments (85 to 98 percent fines)
that had no SQS exceedances for any chemical, showed no exceedances of SQS
biological criteria for the amphipod and Neanthes test, but exhibited effects for the
mussel and sea urchin bioassay. Combined effects (morality/abnormality) for the mussel
bioassay were 76 to 87 percent, and for the sea urchin bioassay were 51 to 68 percent.
Dr. McCrone suggested that the effects observed in the larval bicassays may have been
due to the fine grain size. He said that the combined effects may not be linearly correlated
with percent fines. He hypothesiced that the very fine particles that remain in suspension
and approximate the size of phytoplankton (small silt and clay particles), may be ingested
by the larvae and block their gut.

Dr. McCrone indicated that there was not a lot of data available for support or guidance
concerning fine-grained sediments on these two species. He proposed that all matched
Jarval bioassay and grain size data collected to date be reviewed. If there was insufticient
data for sediments with high proportions of fine-grained sediments, then a well-designed
laboratory investigation should be conducted to see if there are physical effects on the
species. Should unacceptable high grain size effects be observed, it may not be wise to
run the larval test on very fine-grained sediments.

Ovrhd 15-1. Potential for Grain-Size Effects on Larval Sediment Bioassays
Ovrhd 15-2.  Available Larval Bioassay Species

Ovrhd 15-3.  Supporting Investigations

Ovrhd 15-4. Results of Recent Investigation

Ovrhd 15-5. Combined Effect May Not be Linearly Correlated w/Percent Fines
Ovrhd 15-6.  Proposed Actions

26. Spryos Pavlou, URS Greiner, discussed a report by the National Research Council
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on strategies and technologies for contamjnated sediments management. Dr. Pavlou said
that the sediment management programs for Washingten and Puget Sound are quite
advanced on a national perspective. He reviewed the tasks and activities of the National
Research Council’s commilttee on contaminated marine sediments, and provided a
conceptual overview of contaminated sediment management. He presented the committee’s
conclusions on issues concerning decision making, technology costs, remediation
technology options, and project implementation. and recommendations to address these
issues. He pointed out that careful problem formulation and good information can provide
the foundation for good decisions. [ncremental improvements can be made in decision-
making, remediation technologies, and project implementation. (Details of his presentation
are provided in Appendix C overheads).

Ovrhd 16-1.  Strategies & Technologies for Contaminated Sediment Management
Ovrhd 16-2.  Statement of Task
Ovrhd 16-3.  Activities
Ovrhd 16-4.  Conceptual Overview of Contaminated Sediment Management
Ovrhd 16-5.  Containment, Disposal, & Natural Recovery Technologies
Ovrhd 16-6. Conclusions: Decision Making
Ovrhd 16-7. Recommendations: Decision Making
Ovrhd 16-8.  Conclusions: Technology Costs
Ovrhd 16-9.  Conclusions: Remediation Technology Options
Ovrhd 16-10. Conclusions: Remediation Technology Options (cont’d)
Ovrhd 16-11. Conclusions: Remediation Technoiogy Options (cont’d)
Ovrhd 16-12. Recommendations: Remediation Technologtes
Ovrhd 16-13. Conclusions: Project Implementation
Ovrhd 16-14. Recommendations: Project Implementation
Ovrhd 16-15. Summary
27. Lincoln Loehr, of Heller, Ehrman, White, & McAuliffe, discussed issues concerning

sediment cleanup. He indicated that the sediment cleanup workgroup endorsed focusing
cleanup cfforts on hotspots. He presented a hypothetical site that did not require cleanup
and the same site in which 3 sediments stations exceeded the CSL so that the whole site
required cleanup. He suggested that if cleanup was conducted on the hotspot where the
sediments exceeded the CSL, the whole site would no longer be considered a cleanup site
(i.e. the remaining stations would nor require cleanup). He indicated that the agencies
agreed to not consider the stations inbetween zones as contaminated and requiring cleanup.
However, he said the agencies have not consistently followed this line of reasoning. He
asked that they re-evaluate their cleanup decisions.

Mr. Loehr’s other issue concerned in-place dilution cleanup. He acknowledged that dilution
is not necessarily the solution to pollution. However, under the PSDDA program, dredging
allows for composite samples. He felt that if in-place mixing were allowed, contaminated
material could be diluted with clzan material and then disposed of should the composite
meet regulatory standards. He saggested that this method would be less costly, and yet
sediment management standards could still be met.
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Ovrhd 17-1. Figures 1-3
Ovrhd 17-2.  Contaminated Sediment Cleanup Decision Process
Ovrhd 17-3.  Development of Cleanup Standards for a Site or Site Unit

28. Public Comments and Questions

Tim Thompson, ReTec, complimented Spyros Pavlou on the book on contaminated
marine sediments the Natural Research Council committee put together. He felt that our
region has an excellent program for defining when sediment s or is not contaminated.
However, there is no guidance in the region for remediation. For example, what is an
appropriate dredge to use in given situations? He suggested that the agencies should be
spending more time on what we can to remediate contaminated sites.

Clay Patmont, Hart-Crowser, mentioned that in work Hart-Crowser has done, they have
seen an increasing trend in concentration of chemicals thought to be oddball contaminants
(e.g., phenols). Attempts have been made to focus on what sources are jnvolved in the
increase in the contaminants. Increases appear to be diffuse, although they have also
occurred near discharge arcas. He also mentioned that he hoped the evaluaton of the
AETs could be sped up, as it may pose problems for plans underway for current projects
should values change significantly.

Teresa Michelsen has also noted the elevated phenols. She added that Sim Cubbage
observed elevated phenols in Bellingham storm drains. The phenols appeared to have an
upland source.

Dv. Kendall added that phenols were clevated at benchmark Stations in Port Gardrer.
This would indicate an area wide increase and not a result of dredged material disposal.

Paul Dinnel, Dinnel Marine Research, commented on Lawrence McCrone’s presentation.
He said that the during 48- to  96-hour larval test. it s improbable that the larvae are
ingesting the sediment. He added that perhaps they may be ingesting sediment during the
late part of the test. He said that there were nitially routine failures of the larval test,
which they thought was due to burial. The four-hour settling period significantly reduced
*he mortality. He suggested that experimental work could be done on allowing a longer
settling pertod for the mussel and sea urchin larval tests.

Allan Chartrand. Muckleshoot Tribe, mentioned some research in which larva were
suspended in a tube with a screen that helped reduce fine grain size effects. He said they
also didn’t see predation by epifauna using this method.

29. Brian Applebury indicated that those who had questions or comments on the
clarification papers and status reports that were included in the SMARM mailing (but not
presented during the meeting) could comment at this time,
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30. Public Comments and Questions

Desi Turner, Striplin Environmental Associates, asked if the TBT interstitial criteria of
0.05 pg/L was an SQS ora CSL.

Teresa Michelsen replied that the work group agreed 0.05 ug/L levels was similar to no
adverse effects. [t is a scientific judgement, but has not been adopted as a standard. An
upper number has not been selected. The agencies have not agreed on a level equivalent
1o a CSL. Until they are forced to set a site-specific standard, they may not spend a lot of
effort on it. She pointed out that for PSDDA the value is different (0.15 pug/L). The
lower SQS number is important for cleanup. It is important to have a low enough number
for shellfish fisheries. This is not as much of a problem concerning impacts to bivalves at
PSDDA disposal sites.

31. David Fox requested all who had comments during the meeting 1o fill out the
forms provided and place them in the comment box so that the agencies can be sure (o
address alj issues.

32. Dave Bradley summarized some of the SMARM issues that will be addressed by
the DMMP and SMS group before the next annual review meeting. Some of the issues
included looking at how changes in guidelines apply to the Administration Procedures
Act, looking at remediation technologies, speeding up the AET process. and lookirg at
how source control fits in with cleanup. Refer to Appendix A for public comments and
issues, and agency responses 1o comments.

33. Brian Applebury closed the meeting and reminded participants that comments on
the SMARM should be submitted by May 21, 1997 for consideration. Written comrm.ents
submitted for the SMS annual review should be submitted by June 7, 1997. He thanked
everyone for their participation.
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ATTACHMENT 1

Agenda






Sediment Management Annual Review Meeting (SMARM):
Cooperative Sediment Management Program (CSMP)
Dredged Material Management Program (DMMP)
and the
Department of Ecology / Sediment Management Standards (SMS) Program

Location: Federal Center South/North Joint Use Auditorium, Seattle, WA
May 7, 1997

Final Agenda
MORNING SESSION

8:30 Coffee
9:00 Introduction and Overview
Greeting: Colonel Donald T. Wynn, Commander, Seattle District Corps of Engineers
Meeting Objectives: Brian Applebury, Chief, Operations Division, Seattle District
9:30 DMMP Dredging/Disposal Overview
Summary actions of 1996 SMARM (David Kendall, Comps)
Overview of DMMP project/testing activities (Stephanie Stirling, Corps)
DMMO Homepage / Use of Internet for Communication (David Fox, Corps)
Disposal site monitoring overview (Ted Benson, DNR)
10:00 Discussion and Public Comment on above topics
10:15 Break
10:30 SMS Overview
SMS activities and annual review (Rachel Friedman-Thomuas, Ecology)
Regional cleanup activities (Teresa Michelsen, Ecology)
Trienmal Review Status (Dave Bradiey, Ecology)

11:15 Discussion and Public Comment on above topics
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11:30 Lunch

AFTERNOON SESSION

12:30 Presentations of DMMP Clarification Paper (CP), DMMP/SMS Clarification Paper &
DMMP Issue Papers (IP)

CP: Beneficial uses guidelines (Justine Barton, EPA)
CP: Management of Woodwaste (Teresa Michelsen, Ecology / David Kendall, Corps)
IP: Verification methods for dredging of unsuitable matenal (Ted Benson, DNR)

[P: Regulatory Workgroup Recommendations: Short-term SL and ML adjustments
(Tom Gries, Ecology)

1:30 Discussion and Public Comment on above topics
1:45 Break

2:00 Presentation of Issue Papers by the Public:
DMMP/SMS:

¢ Progress in developing a Puget Sound AET for the Neanthes biomass/growth endpoint (Dr. Mike
Johns, EVS Consultants)

¢ Potenual for grain-size effects on larval sediment bioassays (Dr. Lawrence McCrone, PTI
Environmental Services)

¢ Strategies and technologies for contaminaied sediments management: Report by National Resources
Counctil (Dr. Spryos P. Paviou. URS Greiner)

SMS:

+ Sediment cleanups should focus only on those stations exceeding the cleanup screening levels of the
sediment management standards (SMS) (Lincoln Loehr, Heller. Ehrman. White, & McAuliffe)

¢ Inplace dilution cleanup (Lincoln Loehr, Heller, Ehrman, White. & McAuliffe)

3:00 Discussion on Public Issue Papers
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3:30 Public Comment on the draft Clarification Papers and Status Reports mailed out to public
with SMARM invitation

4:30 Summary and Closing (Brian Applebury, Corps)

Public Issues Summary (Agencies will convene a post-SMARM meeting to review and prioritize
these ttems ror DMMP acoon. The DMMP decision will be posted on the DMMO website and
published in the minutes.)

SMS Issues Summary.
Written comments may be submitzed on the SMARM proceedings, but must be submitted

to the DMMP agencies by May 21, 1997 for consideration. Written comments may be
submitted for SMS annual review for consideration by June 7. 1997.
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SEDIMENT MANAGEMENT ANNUAL REVIEW MEETING

LIST OF ATTENDEES

Name Organization Phone # FAX # E-Mail Address
Abbetl, Marnian Department of Ecology 360/407-7221 360/407-6904
P.O Box 47600
Olympia, WA 98504
Aitken, Judith Department of Ecology 425/649-7135 425/649-7098
3190 160th Avenue SE
Bellevue, WA 98008
Alberti, Anntonette Departiment of Natural Resources 360/902-1057 360/902-1786 aalb490(@wadnr.gov

Applebury, Brian

Arden, Hiram

Amold, Gail

Barton, Justine

P.O Box 47027
Olympia, WA 68504

Corps of Engineers

Seattle District

4735 East Marginal Way S.
Seattle. WA 98104

Corps of Engineers

Seattle District

4735 East Marginal Way S
Seattle, WA 98104

City of Seattle

710 2nd Avenue, Room 660,
10th Floor

Seattle, WA 98104

EPA, Region X
ECO-083

1200 6th Avenue
Seattle, WA 98101

206/764-3431

206/764-3401

206/684-7613

206/553-4974
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Name

Benson, Ted

Berkihuser, Elhott

Betts, Brett

Boatman, Chuck

Bradley, Dave

Bragdon-Cook, Kathy

Braun, Gary

Organization

LIST OF ATTENDEES

Phone # .

FAX #

E-Mail Address

Department of Natural Resources  360/902-1083

P O Box 47027
Olymma, WA 98504

The Boeing Company
PO Box 3707

MS TA-XA

Seattle, WA 98124-2207

Depariment of Ecology
P O. Box 47703
Olympia, WA 98504

Aura Nova Consultants, [n¢
}1711 North Creek Parkway S
Suite D101

Bothell, WA 98011

Department of Leology
P O. Box 47703
Olympia, WA 98504-7703

Department of Ecology
P.O. Box 47703
Olympia, WA 98504-7703

Foster Wheeler Environ Corp.
10900 N E. 8th Street

Sune 1300

Bellevie, WA 98004-4405

206/865-6444

360/407-6914
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360/407-6595

425/688-3840
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360/407-6904

425/486-7651
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Browning, Dawvid

Browning, Sandy

Budka, Benjamin

Caldwell, Richard

Cammarata, Tom

Carfioli, Erly

Carfioli, Lee

Striplin Environmental Assotates

6541 Sexton Dnve N W
Suite E-1§
Olympia, WA 98502

Stnplin Environmental Associates

6541 Sexton Drive N.W
Suite E-1
Olympia, WA 98502

King County Env Laboratory
322 West Ewing Street
Seattle, WA 98119

Northwestern Aquatic Services
P O Box 1437
Newport, OR 97365

TIC Scientific Services
4408 Densmore Avenue N
Seattle, WA 98103

North Creek Analytical
18939 120th Avenue N.E
Suite 101

Bothell, WA 9801 1-9503

North Creek Analytical
Suite 101

18939 120th Avenue N.E.
Bothell, WA 98011-9505

360/866-2336

360/866-2336

206/084-2328

$03/265-7225

206/633-3783

425/485-9200

425/485-9200

Sediment Management Annual Review Meeting Minutes - Antachment 2: List of Atendees
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360/866-4810

206/684-2395

503/265-279%

206/547-4256

425/485-2992
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browmng{@orcalink.com

ben budka@metrokc gov

camntjc(@ix netcom com

ncalabs@msn com

ncalabs@msn.com
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Chartrand, Allan

Colburn, Gail

Dinnel, Paul A

Dudley, Judy

Dunnihoo, Sue

Essko, Ann

Fagerness, Vicki

Muckleshoot Tribe
24805 S E Mirrormont Way
Issaquah, WA 98027

Department of Ecology
3190 160th Avenue S E
Bellevize, WA 98008

Dinnel Marine Research (DMR)
0205 126th Avenue N E
Kirkland, WA 98035

NCASI
1900 Shannon Point Road
Anacortes, WA 98221

Rosa Environmental &
Geotechnical Lab or REG Lab
400 9th Avenue North, Suite B
Seattle, WA 98109-5187

Pepartment of Natural Resources
PO Box 47027
Olympia, WA 98504

Striplin Environmental Associates
6541 Sexton Dnve N W

Suite E-1

Olympia, WA 98502

425/557-3395

425/649-7058

425/822-4460

360/293-4748

206/287-9122

360/902-1062

360/866-2330
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425/557-3397

425/649-7098
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cha756(@aol.com
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Farlow, Raleigh DMD, Inc. 206/463-6223

Fisher, Sally

Floyd, Tert A

Fox, David

Freedman, Jonathon

Friedman-Thomas, Rachel

Fuglevand, Paul

13508 S.W. Caster Road
Vashon, WA 98070-7421

GeoEngineers

1101 South Fawcett
Suite 200

Tacoma, WA 98402

Floyd & Snider, Inc.
83 South King Street
Suite 614

Seattle, WA 98104

Corps of Engineers
Seattle District

4735 East Marginal Way S.

Seattle, WA 98104

Corps of Engineers
Seattle Distnct

4735 East Marginal Way S.

Seattle, WA 98104

Department of Ecology
P O Box 47600
Olympia. WA 98504

Dalion Olmsted & Fuglevand
11711 North Creek Parkway South

Suite 101
Bothell, WA 98011

253/383-4940

206/292-2078

206/764-6550

206/764-7205

360/407-6909

425/486-7905
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253/383-4923

206/682-7867

2006/764-4470

360/407-6904

425/486-7651

sfisher(@geoengineers

terif{iseanet.com

david f fox{@internet nps.usace army ml

jonathon r.freedman{@nps.usace army mil

rafr46 | {@ecy wa gov
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Garman, Gayle NOAAM azmat 206/526-4542 2006/526-6865 gayle garman(@noaa gov
7600 Sand Point Way N E
Seattle, WA 98115
Gaul, Mike Port of Coos Bay S03/267-7678 503/269-1445

(Gearhart, Mary

Gnes, Tom

Haniey, Sally

Havens, Peter W.

Hertzog, Phil

Hicks, John

P.O.Box 1215
Coos Bay, OR 97420

Geraghty & Miller, inc
8330 154th Avenue N.E
Redmond, WA 98052-3864

Department of Ecology
PO Box 47703
Olympia, WA 98504

MultiChem
560 Naches Avenue S.E.
Renton, WA 98055

U S. Dept of the Navy
19917 7th Avenue N.E
Poulsho, WA 98370

Department of Natural Resources

P.O. Box 47027
Olympia, WA 98504

Analyuical Resources, Inc
333 9th Avenue Nosth
Seattle, WA 98109-5187

425/869-6321

360/407-6913

425/228-8335

360/396-0916

360/902-1066

206/621-6490
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360/407-6904

425/228-8336

360/396-0854

360/902-1786
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tgnd6 1 @ecy wa.gov

pwhavens(@efanw. naviac.navy mil

jah{@arilabs.com
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Hoftiman, Enka EPA Region [X 415/744-1986 415/744-1078 hottiman enka(epamail epa gov
75 Hawthorne Street
WTR-2

Holm, Kris

Homan, Craig

Hotchkiss, Doug

Houghton, Jonathan P.

Hughes, Dena

Jacoby, Greg

San Francisco, CA 94105

Northwest Pulp & Paper
1300 114th Avenue S E
Bellevue, WA 98004

King County Modeling,
Assessment, & Analysis

700 Fifth Avenue, Suite 2200
Seattle, WA 98104-9830

Port of Seattle
PO Box 1209
Seattle, WA 98111

Pentec Environmental
120 3rd Avenue South
Suite 110

Edmonds, WA 98020

Weston

700 5th Avenue
Suite 5700

Seattle, WA 98104

McGavick Graves
PO Box 1317
Tacoma, WA 9840]

425/455-1323

206/296-8249

206/728-3192

425/775-4682

206/521-7654

253/627-1181
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425/451-1349

206/296-0162

206/728-3188

425/778-9417

206/521-7601
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craig human@metrokc gov

jon{@pentec wa.com
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Johns, Mike EVS Environmental Consultants 206/217-9337 206/217-9343 mikej{@evs wa com
200 West Mercer
Seattle, WA 98117
Jones, Kim L., Water Resources Associates 206/363-6974 206/363-7135 kimjones(@seanet.com

Kadeg, Roger

Kamera, Cheryl

Kassebaum, Carl

Kendall, David

Kleven, Melissa

911 N.W. 122nd Street
Seatile, WA 98177

Foster Wheeler Environ Corp.

10900 N E. 8th Street
Suite 1300
Bellevue, WA 98004-4405

King County Env. Laboratory
322 West Ewing Street
Seattle, WA 98119-)507

Hartman Consulting Corp.
810 3rd Avenue, Suite 408
Seattle, WA 98104

Corps ot Engineers

Seattle District

4735 East Marginal Way S
Seatile, WA 98104

Geraghty & Miller Env Services

8330 154th Avenue N E
Redmond, WA 98152-3864

425/688-3806

206/684-2324

206/382-0388

206/764-3768

425/869-6321

Sediment Management Annual Review Meeting Minutes - Attachment 2. List of Anendees

425/688-395]
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206/764-4470

425/869-6365

rkadeg{@fwenc com

hartman(@accessone.com

david r kendall@nps.usace army mil

mkieven{@gmgw.com

May 7, 1997



SEDIMENT MANAGEMENT ANNUAL REVIEW MEETING

LIST OF ATTENDEES

Name

Organization

Phone #

FAX #

E-Mail Address

Komoroske, Paul

Krages, Bert P. 111

Krueger, Katie

Lester, Deborah

Liegel, Konrad

Loehr, Lincoln

Lunz, John

Corps of Engineers

Seattle District

4735 East Marginal Way S
Seatile, WA 98104

Attormey at Law

900 §. W Fifth Avenue
Suite 1900

Porttand, OR 97204

Quileute [ndian Trnibe
P.O Box 187
La Push, WA 98350

Parametnx, [nc
5808 l.ake Washington Blvd. N.E
Kirkland, WA 98033-7350

Preston Gates & Ellis, LL.P
5000 Columbia Center

701 Sth Avenue

Seattle, WA 98104-7078

Heller Ehsman White & McAuliffe
6100 Columbia Center

701 5th Avenue

Seattle, WA 98104-7098

SAIC

18706 North Creek Parkway
Suite 110

Bothell, WA 9801 1

206/764-3400

503/226-3662

360/374-5695

425/822-8880

206/623-7580

206/389-6219
206/447-0900

425/485-5800
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503/273-9135

360/374-9250

425/889-88(8

206/623-7022

206/447-0849

425/487-1491

paul.e komoraske{@nps.usace army.mil

kkrueger(@olypen com

dlester(@parametrix com

konradl@prestongates.com

john @ lunz@cpmx saic.com
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Malek, John EPA, Region X
1200 6th Avenue
Seattle, WA 9810

Mann, Chris Weyerhaeuser

McCommck, Peter

McCrone, Lawrence

McDonald, Bruce

McFarland, Brenda

McMillan, Russ

101 East Manne View Dnve
Everett, WA 98201

FecoChem, Inc

1401 Norton Building
801 2nd Avenue

Seattle. WA 98104-)509

PTI Envitonmental Service
15375 S E 30th Pl . Suite 250
Rellevue, WA 98007

Black & Veatch
1201 Pacific Avenue
Suite 1100

Tacoma, WA 98407

Department of Ecology
P O Box 47703
Olympia, WA 98504

Department of Ecology
P.O Box 47775
Olympia, WA 98504

206/553-1286

206/339-2857

206/233-9332

425/643-9803

253/274-5400

360/407-6913

360/407-6254
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425/643-9827
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ecochem(@walfenet.com (??)

medonaldbg@bv.com

bmcfd61{@ecy. wa.gov
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Michelsen, Teresa

Mickelseon, Scott

Miller, Cheryl

Moosburmner, Otto

Munce, lan

Musgrove, NA

Nakayama, John

Department of Ecology
3190 160th Avenue S I:
Bellevue, WA 98003

King County Env Laboratory
322 West Ewing Street
Seattle, WA 98119-1507

3303 Nerth 36th
Tacoma. WA 98407

EPA. Region X
ECO-083

1200 6th Avenue
Seattle, WA 98101

City of Anacortes
P O Box 547
Anacortes, WA 98221

Weston

700 5th Avenue
Suite 5700

Seattle, WA 98104

SAIC

18706 North Creek Parkway
Suite 110

Botheil, WA 98011

206/649-7257

206/684-2377

253/759-0680

206/553-5198

360/299-1942

206/521/7674

425/485-5800
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206/684-2395

206/553-1775

360/293-1928

425/487-1491

scott.mickelson(@metroke gov
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Orme, Bonnie MCC 206/285-6521

Ormerod, Dayle

Partridge, Craig

Paston, Cheryl

Patmont, Clay

Pavlou, Spyros

Pebles, Lucy

Ramsden, Jerry

1049 Perkins Lane West
Seattle, WA 98199

Parametrnix, Inc.

5808 Lake Washington Blvd. N E.

Kirkiand, WA 98033-7350

Department ot Natural Resources
P.O Box 47027
Olympia, WA 98504

City of Seattle
710 2nd Avenue, [0th Floor
Seattle, WA 98104

Hart Crowsey
1910 Fairview Avenue N E
Seattle. WA 98110

URS Gremer, Inc.
2401 4th Avenue, Suite 1000
Seattle, WA 98121-1459

Department of Ecology
3190 160th Avenue S E
Bellevue, WA 98008

Ogden Beeman & Assocates, Inc
421 S W 6th Avenue
Portland, OR 97204

425/822-8880

206/684-4609

2006/324/9530

206/674-1897

425/649-7272

503/223-8254
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425/889-8808

206/684-0963

206/328-5581

206/674-1801

425/649-7098

503/222-0657

ormerod{@parametrix.com

cheryl paston(@ci seattle wa gov

crp@hartcrowser com

spavlou@ursgreiner.com

Ipebd6 1 (wecy. wa gov

ramsden{@obai.com
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Read, Lorraine EVS Environmental Consultants 206/217-9337 206/217-9343 lorraine(@evs wa com

Redmond, Michele

Revelas, Gene

Richmond, Carole

Roach, Lisa

Romberg, Pat

Roy, Steven

200 West Mercer Street, Suite 403

Seatile, WA 98119

Northwestem Aquatic Services

P O. Box 1437
Newpori, OR 97365

Striplin Environmental Associates

2412 North 30th, Suite 101
Tacoma, WA 98407

Department of Natural Resources

P O. Box 47027
Olympia, WA 98504

SAIC

18706 North Creek Parkway
Suite 110

Bothell, WA 98011

King County Water Pollution
Control Davision

700 5th Avenue

Key Tower

Seattle, WA 98104

EPA Region X
ECO-083

1200 6th Avenue
Seattle, WA 98101

503/265-7225

253/752-3191

360/902-1029

425/485-5800

206/296-8251

206/553-622)
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503/265-2799

253/759-4910

360/502-1786

425/487-1491

206/296-0192

2006/353-1775

evswa(@halcyon com

revelas@orcalink . com

lisa.e.roach{@cpmx.saic com

pat rombergi@metrokc gov

roy.steve{@epamail epa gov
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Rude, Pete

Rummel, Bruce

Ryan, Steve

Salazar, Mike

Sanders, Carol M

Santee, M. Vermice

Shaw, Travis

Landau Associates
P.O Box 1020
Edmonds, WA 98020

URS Greiner, Inc.

2401 4th Avenue, Suite 1000

Seattle, WA 98121-1459

The Boeing Company
P.O Box 3707
M/STA-YA

Seattle, WA 98124

Applied Biomonitonng
i 1648 72nd Place N.E,
Kirkland, WA 98034

Sanders & Associates, Inc.
12204 N.E 64th Street
Kirkland, WA 98033

Department of Ecology
P O. Box 47703
Olympia, WA 98504-7703

Corps of Engineers

Seattle Distnct

4735 Fast Marginal Way S
Seattle, WA 98104

425/778-0907

206/674-1907

206/865-6448

425/823-3905

425/828-8998

360/407-6926

206/764-3430
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206/674-1801

206/865-6608

425/814-4998

425/803-0704

360/407-6904
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msalazar@cnw com

sal(fgsal. seanet com

travis c.shaw(@nps. usace.army. mil
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Slater, Dawvid

Snarski, Joanne

Spielman, Abbie

Stash, Karen M

Stivers, Carl

Stoltz, Pete

Striplin, Betsy

MultiChem
5360 Naches Avenue S W
Renton, WA 98035

Department of Natural Resources
1111 Washington Street S.E.
Olympia, WA 98504-7027

Columbia Analytical Services
1317 South 13th Avenue
Kelso, WA 98620

Weston

700 5th Avenue
Suite 5700

Seattle, WA 98104

Parametnx, Inc
5808 Lake Washington Blvd. N.E
Kirkland, WA 98033

Parametnx, Inc.

5808 Lake Washington Blvd. N.E.

Kirkland, WA 98033-7350

Stnplin Environmental Associates
6541 Sexton Dnve N W

Suite E-|

Olympia, WA 98502

425/228-8335

360/902-1109

360/577-7222

206/521-7689

425/822-8880

425/822-8830

360/866-2336
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200/363-1742

360/902-1786

360/636-1068

2006/521-7601

425/889-8808

425/889-8808

360/8606-4816

aspielman(@ikelso caslab.com

stashkseapost rfweston com

pstoltz{@parametrix.com

bstripln{@orcalink.com

May 7, 1997



SEDIMENT MANAGEMENT ANNUAL REVIEW MEETING

LIST OF ATTENDEES

Name Organization Phone # FAX # E-Mail Address
Sumen, Alex Corps of Engineers 206/764-3402 206/764-3308 alex. sumeri(@nps usace army mi

Sweeney, Francis

Swift, Joanne

Thompson, Tim

Topazio, Ron

Turner, Desiree

Turvey, Martha

Seattie District
4735 East Marginal Way §
Seattle, WA 98104

Department of Natural Resources
P O Box 47027
Olympia, WA 98504

Department of Natural Resources
111 Washington Street S E.
Olympia, WA 98504

Remedial 1echnologies, inc
1011 S W Klickitat Way
Suite 207

Seattle, WA 98134

Creraghty & NMifler
8330 154th Avenue N.E
Redmond, WA 98152

Stnplin Environmental Associates
6541 Sexton Drive N W

Suite E-1

Olympia, WA 98502

Department of Ecology
3190 160th Avenue S E
Bellevue, WA 98008

360/902-1086

360/902-1109

206/624-9349

425/869-6321

360/866-2330

425/649-7208
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Wagner, Theresa City of Seattle 206/233-2159 206/684-8284 theresa wagner(rici seatile wa.us
600 4th Avenue, 10th Floor
Seattle, WA 98125
Whitmus, Clifford Jr. Pentec Environmental 425/775-4682 425/778-9417 chfff@pentec. wa.com
120 3rd Avenue S_, Suite 110
Edmonds, WA 98020
Wiegel, Joe Columbia Analytical Services 360/577-7222 360/636-1068 jwiegel@kelso.caslab.com
1317 South 13th Avenue
Kelso, WA 98626
Wilson, Don 9600 N E. Timberland 206/780-2124
Bainbridge Island, WA 98110
Woodard, Wendy Department of Natural Resources 360/902-1080 360/902-1786
P O Box 47027
Olympia, WA 98504
Weiss, Laura Department of Ecology 360/407-7446
P O. Box 47600
Olympia, WA 98504
Wynn, COL Tim Corps of Engineers 206/764-3690

Seattle District
4735 East Marginal Way S.
Seattle, WA 98104
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APPENDIX A

Agency Responses:

Public Issue Papers presented at the SMARM

Public Issue Papers not presented at the SMARM, but disseminated
at the meeting

Post-SMARM Comment Letters






1.

Public Issue Papers presented at the SMARM

Progress in Developing a Puget Sound AET for the Neanthes
Riomass/Growth Endpoint (D. Michael Johns, Ph.D'.; Lorraine B.
Read’; Daniel P. Hennessyl; Carolyn J. Soetrisno’; and Douglas
Hotchkiss®.

Potential for grain-size effects on larval sediment bioassays
({Lawrence McCrone, PTI Environmental Services).

Strategies and technologies for cleaning up contaminated
sediments in the nation’s waterways: A study by the National
Research Council (Spyros P. Pavlou' and Louis Thibodeaux').

Sediment cleanups should focus only on those stations
exceeding the cleanup screening levels of the Sediment
Management Standards (Lincoln Loehr, Heller, Ehrman, White and
McAuliffe) .

In-place dilution cleanup (Lincoln Loehr, Heller, Ehrman,
White and McAuliffe).

Recent observations of increasing Phenol and 4-Methylphenol
concentrations in Puget Sound sediments (Clay Patmont, Hart
Crowser, Inc.).

1
2

EVS Consultants, Inc.
Port of Seattle

> URS Greiner Inc.
* Louisiana State University, Baton Rouge, LA






SMARM Public Issue Papers: Agency responses

Papers presented at the SMARM:

1. Progress in Developing a Puget Sound AET for the Neanthes Blomass/Orowth Endpoint
(D. Michael Johns, Ph.D’.; Lorraine B. Redd Daniel P. Hennessv Carolyn J. Soetrisno’; :
and Douglas Hotchkiss®.

Response: (Tom Gries) We commend the Port of Seatde and EVS on the Neanrhes AET
issue paper presented at the 1997 Sediment Management Annual Review Meeting (D.
Michael Johns, et al, 1997). The paper presents draft AET values which generally reflect
sound methods (PTI, 1988 and the Regulatory Work Group, 1997) appiied to 2 more-than-
adequate synoptic database. The agencies believe the success of this paper was due to early
coordination with the regulatory agencies and careful attention to detail on the part of the
authors.

The Regulatory Work Group (RWG) recommended that the DMMP agencies work with the
Port of Seattle to finalize the list of Neanthes AETSs by the 1998 SMARM (RWG, 1997). We
agree and consider this task a high priority. However, we need clarification on some points.
For example, were all the samples used to calculate Neanthes AETs truly synoptic? Did all
chemistry and bioassay data undergo appropriate and complete quality assurance review?
Were AET calculations performed using data only for chemicals of regulatory concarn or for a
more extensive list of chemicals? Were samples found to be statistical outliers excluded from
AET calculations? Can EVS submit a more delailed analysis of data outliers and anomalous
Neanthes samples?

We expect discussions with the Port of Seattle, EVS and others will answer the above
questions, and look forward to working with them over the next six months. When we receive
a copy of the Neanthes AET database, we will independently verify the AET calculations,
determine the predictive reliability of the new AETs, and evaluate their possible implications
to regulatory programs. We will then draft and present ar. issue paper describing final.
technically defensible, Neanthes AET values at the next SMARM.

2. Potential for grain-size effects on larval sediment bioassays (Lawrence McCrone, PTI
Environmental Services).

Response: (Tom Gries) The DMMP/SMS agencies have reviewed and carefully considered
this issue paper. We concur that there js not much information available on the performance
of the 48-96 hour sediment larval bioassay for reference area samples exhibiting a high
percentage of clay or fines. And, as the paper points out, settling of clay particles in toxicity
test chambers may not be complete after only four hours. Furthermore, while we currently do

' EVS Consuliants, Inc.
? Port cf Seattle



not know whether or not the clay particles remaining in suspension have significant adverse
effects on larval bioassay results, we agree more investigation may be worthwhile.

The author proposes the agencies take a two-phased approach to investigate a possible
relationship between grain-size and the “effective mortality” observed for the various larval
species used in sediment toxicity testing (McCrone, L., 1997). Initially, the agencies should
cooperatively review angd analyze existing larvai reference data. If the data prove inadequate,
then they should design and conduct appropriate laboratory experiments to reveal such a
relationship.

The agencies will respond to these proposals within the constraints of available resources and
priorities. Currently, we consider numerous other issues and recommendations made by the
Regulatory Work Group and public to be higher priority for action and resources (see the
DNMMO web site for agency priorities at: http:/www.nws.usace.army.mil and select
“Dredged Material Testing Requirements”). We do not anticipate responding to the
second proposal -- to conduct a {aboratory study of grain-size effects on larval toxicity test
results -- during the next six or eight months. However, it may prove feasible to examine
current sediment quality databases for a relationship between the reference sample grain-size
distriburion and observed larval toxicity.

3. Strategies and technologies for cleaning up contaminated sediments in the nation’s
waterways: A study by the National Research Council (Soyros P. Paviou® and Louis
Thibodeaux®).

Response: (Rachel Friedman-Thomas) The DMMP agencies applaud the efforts of thz
Marine Board for the publication of “*Contaminated Sediments in Ports and Waterways:
Cleanup Strategies and Technologies™. The report will provide useful information to agency
decision makers on topics ranging from remedial action alternatives to assessing trade-offs at
sediment clecanup sites. Presently, there are a number of ongoing activities, namely the siting
of a multi-user confined disposal site and the Bellingham Bay Demonstration Pilot Project,
which will be looking very closely at the report and making use of its recommendations.

4. Sediment cleanups should focus only on those stations exceeding the cleanup screening
levets of the Sediment Management Standards (Lincoln Loehr, Heller, Ehrman, White and
McAuliffe).

Response: (SMU: Rachel Friedman-Thomas) Ecology agrees with the general concept of
focusing cleanup efforts on the most highly contaminated sediments (e.g. hotspots) in order to
accelerate cleanup at the worst sites. This concept is consistent with recommendations from
the Sediment Cleanup Work Group which was formed in 1994 to advise the Agency Directors
(Ecology, DNR, COE, EPA Region 10, PSWQA) on ways io expedite sediment cleanup
(among other issues). The Workgroup's final report recommends that "...agencies should
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focus on hotspot’ cleanups to accelerate cleanup at the worst sites..." where hot spots are
defined as "...the area that exceeds the MCUL (cleanup trigger)..." The Work Group also
recommended that "...(i]n the lesser contaminated portions of a site, rely on source contro},
natural recovery, voluntary ciecanup, and monitoring...” (Sediment Cleanup Work Group,
1994).

This general concept is also reflected in the Agency Directors response to the Workgroup's
hot spot recommendation:

The agencies agree. To accomplish this, Ecology will modify how it currently implements the
sedimert cleanup process outlined in the SMS rule. Some of these modifications will be
incorporated into the rule during the triennial review process.

Ecology will implement the hotspot approach at the point in the process where a formal
ranked site )ist is published for each bay. Prior to that point, Ecology will continue to conduct
the early public notice/hazard assessment on all areas which exceed the sediment quality
standards in order to receive all available sediment data.

Sites will inctude only those adjacent sediment stations that exceed the SMS regulatory trigger
("cleanup screening level” - CSL). Those areas which are not defined as hotspot sites yet pose
potential concern (i.e., exceed the sediment quality standards but not the CSL) will be tracked
for future monitoring and additional characterization (Ecology et. al., 1995).

Discussions with Ecology site managers indicate that final decisions on most sediment
cleanup sites are generally consistent with this approach. However, Ecology recognizes that
the regulated community believes that additional guidance/rule revisions are needed to fully
implement this approach in a manner that increases regulatory certainty and predictability.
Ecology also understands the ongoing concerns expressed by environmental groups and tribal
representatives for continued progress and accountability {or the cleanup of contaminated
sediments.

Ecology intends to work with the SMS Implementation Committee to identify and evaluate
rule revisions/guidance that will serve to accelerate cleanup of hotspot areas. Based on our
review of the SMS triennial review comments and implementation experience, therz are
scveral key issues that will need to be cvaiuated prior to identifying specific revisions to the
SMS rule and/or guidance. These include:

= Degree of site investigation required to characterize the active cleanup and natural
recovery areas,;

= Procedures for establishing site-specific cleanup standards;

= Measures needed o ensure the long-term effectiveness of hotspot cleanup acticns; and



= Responsibilities and requirements for monitoring natural recovery/source control
effectiveness.

5. In-place dilution cleanup (Lincoln Loehr, Heller, Ehrman, White and McAuliffe).

Response: (SMU: Rachel Friedman-Thomas) The Department of Ecology (Ecology) is a
proponent of both natural recovery and enhanced natural recovery. The intent of the Sediment
Management Standards (Chapter }73-204, WAC) (SMS) is 1o reduce and ultimately ehminate
contaminants that would pose an adverse effect on the biological resources. Stirring
sediments, as a form of dilution, has the purpose of spreading the contamination deeper into
the sediment and the potential to physically transport contaminants into the water column.
Both of these actions would expose greater numbers of organisms to the bioavailable
contaminants. While dilution strategies may be cost and time effective, they do not inherently
meet the antidegradation intent of the SMS.

Until we can assess the implications of in-place dilution, Ecology will not be making changes
to the SMS rule. At this time, Ecology's ability to conduct pilot research is very limited due
to workload priorities and resource constraints.

6. Recent observations of increasing Phenol and 4-Methylphenol concentrations in Puget
Sound sediments (Clay Patmont, Hart Crowser. Inc.).

Response: (Tom Gries) Analysis of Ecology’s Sediment Quality Database (SEDQUAL)
reveals the {raction of all samples equaling or exceeding the sediment quality standard (SQS)
for phenol was 193/3763, or about 5%. Approximately 4% of al| 4-methy! phenol results
(141/3419) equaled or exceeded the corresponding SQS. In most cases, the samples
exceeding either SQS were collected 6-12 years ago. We do not observe an obvious increase
in either of these two chemicals of concern (COC) over time, based on data available in
SEDQUAL. However, we are very interested in obtaining and reviewing the specific
information that led to this issue being raised at the SMARM.



Public Issue Papers not presented at the SMARM,
but disseminated at the meeting

1. Dredgexr’‘s Option: Possible Tier IV Testing Strategies for
PSDDA Decision Making (D. Michael Johns' Chris M. Boudreau', Jack
0. Word’, Douglas Hotchkiss’).

2. Effect of the USEPA/USACE ammonia purging protocol on
contaminant concentraticons in sediment interstitial water
(Kenneth R. Seeley , Tim J. Hammermeister' , D. Michael Johns',
Alice Sheely' , Douglas Hotchkiss’).

3. Analysis of regulatory approach to evaluating the guality of
sediments contaminated with TBT. {(Chris M. Boudreau', D. Michael
Johns’, Jack Q. Word® , Douglas Hotchkiss') .

4. Proposed Tributyltin Testing Scheme and Protocols. (Chris M.
Boudreau', D. Michael Johns’, Jack Q. Word’, Charles Boatman'’,
Douglas A. Hotchkiss’) .

5. & response to “PSDDA/SMS Issue Paper. Critigue of PSDDA draft
lssue paper on testing, reporting, and evaluation of tributyltin
in PSDDA and SMS programs” by Seeley et. al., 1996 (Jim Meador,
NOAA) .
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Public Issue Papers not presented at SMARM, but disseminated at the
meeting.

1. Dredger’s Option: Possible Tier IV Testing Strategies for PSDDA Decision Making (D.
Michae! Jobns' Chris M. Boudreau', Jack Q. Word?, Douglas Hotchkiss® ).

Response: (David Kendall) The DMMP agencies appreciate the efforts on behalf of the Port
of Seattle and their contractors to develop a potential framework for conducting Tier [V
(Dredger’s Option) analyses. This is a programmatic issue on the DMMP agencies to-do list,
which the agencies prioritized for action. It received a higher priority and will be worked on as
soon as agency resources permit. On a project specific basis, the substantive requirements for
Tier IV are being assessed for the Port of Seattle’s Terminal 18 project by the Port of Seattle
and DMMP agencies. Any framework developed for this project will be assessed by the
agencies for possible implementation as part of the programmatic issue assessment.

2. Effzct of the USEPA/USACE ammonia purging protocol on contaminant concentrations
in sediment interstitial water (Kenneth R. See]ey' , Tim J. Hammermeister' , D. Michael
Johns', Alice Sheely® , Douglas Hotchkiss?)

Response: (Tom Gries) The DMMP agencies thank the Port of Seattle and their consultants
for conducting the study referenced above to assess potential contaminant losses as a result of
applying the USEPA/USACE ammonia purging protocol. The agencies have reviewed this
paper in detail. Whije the Port of Sealtle concludes that the ammonia purging protecol does
not result in the Joss of specific trace metals from the interstitial water, we believe that there
are design flaws in this study that are sufficient to question both {he conclusions themselves
and their genera!l applicability to other sediments/contaminants. The DMMP agencies will
continue to selectively allow the use of the USEPA/USACE protoco] on a project by project
basis when interstitial / overlying ammonia levels (e.g., > 20 mg/liter) indicate their may be a
potential toxicity problem attributable to ammonia.

3. Analysis of regulatory approach to evaluating the quality of sediments contaminated with
TBT. (Chris M. Boudreau', D. Michael Johns', Jack Q. Word? , Douglas Hotchkiss®)

Response; (Teresa Michelsen/David Kendall) The information provided in the paper has
been superseded by the final 1996 DMMP/SMS Issue Paper/Technical Information
Memorandum (TIM). The guidance stipulated in the Public Issue Paper was developed to
resolve TBT concems for the Port of Seattle’s T-18 project before the TBT Issue
paper/TIM was finalized. Therefore, the evaluation process followed for this project have
been replaced by the guidance in the issue paper/TIM.
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4. Proposed Tributyltin Testing Scheme and Protocols. (Chris M. Boudreau', D. Michael
Johns'. Jack Q. Word?, Charles Boatman’, Douglas A. Hotchkiss?)

Response: (Teresa Michelsew/David Kendall) The proposed testing scheme and protocols
were developed for the Port of Seattle’s T-18 project before the TBT Issue paper/TIM was
finalzed. Therefore, the evaluation process followed for this project for TBT testing have been
replaced by the guidance in the Final (October 1996) Issue Paper/TIM.

5. A response to “PSDDA/SMS Issue Paper. Critique of PSDDA draf( issue paper on testing,
reporting, and evaluation of tributyltin in PSDDA and SMS programs” by Seeley ct. al.,
1996 (Jim Meador, NOAA)

Response: (David Kendall) Please also see SMARM invitation mailout: Enclosure 5
{Omissions from the 1996 SMARM minutes) for PSDDA/SMS response to the above
referenced paper. Dr. Meador responds to the critique of his methods for TBT analyses from
the Draft TBT Issue Paper/TIM.

% Aura Nova Consultants, Inc.



1.

2,

3.

4.

5.

6.

7.

Post-SMARM Comment Letters

Lawrence McCrone, Ph.D. (PTI Environmental Services). Comment
letter on the following two SMARM papers on behalf of the
Weyerhaeuser Company.

(1) Joint DMMP clarification paper and Technical Information
Memorandum: Selection of negative control sediments and
use of control sediments as reference sediments.

(2) Joint DMMP Issue Paper and SMS Technical Information
Memorandum: Management of wood waste under Dredged
Material Managem=snt Program and tnhe Sediment Management
Standards Cleanup Program.

Timothy J. Hall (National Council of the Paper Industry for
Alir and Stream Improvement, Inc.) (NCASI).

Eric Johnson (Washington Public Ports Association), and
Douglas Hotchkiss, Thomas Newlon (Port of Seattle). Comment
letter addressing a number of DMMP/SMS program SMARM papers.

Mike Salazar (Applied Biomonitoring): Environmental
Significance of Laboratory Tests of Toxicity and
Biovaccumulation. Comment letter raises a number of issues
relative to the existing DMMP approach for assessment ang
interpretation of bioaccumulation potential.

Richard S. Caldwell, Ph.D. (Northwest Aguatic Scilences): DMMP
clarification paper: Standardization of Reference Toxicant
Tests.

Richard S. Caldwell, Ph.D. (Northwest Aquatic Sciences):
Comment relating to SMARM Issue Paper submitted by Dr.
Lawrence McCrone.

Douglas Hotchkiss, Thomas Newlon (Port of Seattle). Comment
letter regarding: “Ninth Annual Sediment Management Annual
Review Meeting (SMARM) - Follow-up Comments on SMS Annual
Review” .






DMMP/SMS Agencies Responsiveness Summary
to Post-SMARM Comment Letters

1. Lawrence McCrone, Ph.D. (PTI Environmental Services). Comment letter on the
following two SMARM papers on behalf of the Weyerhaeuser Company.

(1) Joint DMMP clarification paper and Technical Information Memorandum: Selection
of negative control sediments and use of control sediments as reference sediments.

la. Comment: Use of negative control sediments in larval bioassay tests.

Response: (Teresa Michelson) Reporting of negative control sediment data for larval
bioassay tests provides valuable information useful in interpreting QA/QC failures,
even though it is not required by the PSEP protocols. If performance standards for
reference scdiments are failed, the negative control data can be useful in determining
whether a testing problem caused the failure or whether the reference site was
inappropriate. A negative control sediment may pick up laboratory problems that a
seawater control cannot address, such as sieving problems. Therefore, running and
reporting sediment control data for larval tests is encouraged, though not required.

If reference station performance standards are failed, and negative controls show no
problems with the test. there is no reason why the negative sediment control should not
be available as one possible substitute for the reference station, assuming the grain size
(s appropriate for comparison with the site stations. Not allowing use of the negative
control sediment in this situation removes a cost-effective option for interpretation of
the data. The only alternative in many situations may be resampling. The CSMP
agencies will retain the option to use the sediment control data in licu of reference
station data as an alternative to costly resampling and retesting. Therefore, 1t will
generally be to the project proponent’s advantage to include a negative control
sediment in running a larval bioassay.

1b. _Comment: Recommendation to use a percentage difference in TOC in
comparing reference vs. site stations.

Response: (Teresa Michelson) The final paper will incorporate a revised
method.

(2) Joint DMMP Issue Paper and SMS Technical Information Memorandum:
Management of wood waste under Dredged Maicrial Management Program and
the Sediment Management Standards Cleanup Program.



(A) Comment: The SMARM agenda specifies this paper as a clarification
paper, whereas the SMARM mallout specifies the paper as an issue paper.
The intent of the paper should be clarified.

Response: (David Kendall) We regret the confusion that was generated by the
‘inadvertent error in the classification of the paper. The agenda was in fact
correct and this paper is a DMMP and SMS clarification paper and not an issue
paper. The guidance contained therein only clarifics existing guidance on the
procedures / process for quantifying woodwaste in dredged material to assess
its suitability for unconfined open-water disposal, and to identify potential
problem areas that may require cleanup. It does not establish a new policy and
only clarifies minor changes to the methods for quantifying woodwaste that
will lead to unequivocal regulatory determinations on dredged material and at
cleanup sites with significant quantities of woodwaste.

(B) Comment: The method for determining moisture content using method
ASTM D-2974C needs specification.

Response: (David Kendall) The method specified for determining moisture
content using method ASTM D-2974C should follow method A) which
involves drying the material in an oven at 105 °C.

(C)Comment: The author questions the validity of utihzing the ash-free-
sediment from tie modified otal volutile solids analysis in conjunction
with the conventional grain size analysis results to help select appropriate
amphipod species and reference sedinients for bjoassay testing of material
with TOC contents greater than 25%. The difficulty in 1dentifying an
appropriate reference sediment will only be compounded by the absence of
more detailed guidance on these issucs. The author therefore urges the
DMMP agencies to give further consideration to these issues before
requiring biological testing of sediments with sigmficant fractions of
woody material/debris.

Response: (David Kendall) A comparison of the ash-free sediment with
results from the conventional grain size analysis are necessary to select the
appropriate amphipod species for testing and to aid in the selection of a
suitable reference sediment. It is necessary to get rid of the woody debris to
assess the fine grained sediment fraction. The proposed guidance was
formulated during a recent Port of Everett project to facilitate meaningful
comparisons of test sediments with reference sediments allowing unequivocal
regulatory interpretations for the amphipod broassay. The method specitied
worked well and enabled sediment quality to be properly evaluated by the
regulatory agencies. The applicant and testing lab must closely coordinate
results from these analyses with the Dredged Material Management Office for
agency review and input before final selection of species and reference



sediment 1s accomplished. Therefore, the DMMP agencies feel that this
guidance does provide sufficient detail to enable dredging applicants with
sediments with sjgnificant woody material fractions (e.g., >50% by volume,
and/or >25% by weight) to proceed and accomplish the required testing.
Applicants may also choose not to conduct biological testing and accept the
_regulatory decision that the material is unsuitable for unconfined open-water
disposal. The DMMP agencies will continue to monitor this issue, and will
provide additional guidance as needed in the future.

(D) Comment: The author expresses concern for the potentiaily confounding
influences of physical effects (e.g., non-treatment effects) on the bioassay
testing results for sediments with significant amounts of woody
material/debris. The author therefore requests additional research on the
potential.influences of these variables on the bioassay outcomes, before
applying bioassay testing requirements under the DMMP and SMS cleanup
program to these kinds of sediments.

Response: (Teresa Michelson, David Kendall) The potential for non-treatment
effects on bioassay testing results is acknowledged. That is why when
conducting a DMMP evaluation the EPA/COE ammonia purging protocol may
be utilized to address elevated ammonia levels. As for addressing the physical
effects of woody debris on the biological responses demonstrated by the
specific bioassays, we feel that any such effects occurring would also likely
occur al the disposal site, and are a legitimarte outcoimue of the bioassays. As
stated in the clarification paper, recent experience in one dredging project
where sediments with high volumes of woodwaste (>50% by volume) were
subjected to biological testing, the bioassays successfully sorted out
suitable/unsuitable dredged matenial. The guidance stipulated in the draft
clarification paper provides an opportunity for applicants with dredged material
containing woody material in excess of 50% by volume (25% by weight) to test
sediments using the standard suite of bioassays. Otherwise, the only option left
to an applicant is to accept the regulatory agencies decision that all materijal
with wood waste volumes greater than 50% will be deemed unsuitable for
unconfined open-water disposal. We will continue to monitor the success of
bioassays to differentiate suitable from unsuitable material with high amounts
of woodwaste.

2. Timothy J. Hall (National Council of the Paper Industry for Ajr and Stream Improvement,
Inc.) (NCASI).

Comment: Comment letier in support of grain size effects issue raised in public issue
paper presented by Lawrence McCrone on ‘“Potential for Grain-Size Effects on Larval
Sediment Bioassays”.



Response: Comment noted.

3. Eric Johnson (Washington Public Ports Association), and Douglas Hotchkiss, Thomas
Newlon (Port of Seattle). Comment letter addressing the following DMMP/SMS program
SMARM papers.

(1) DMMP Screening and Maxiimum Level Guideline Revisions.

A) Comment: ‘The Port of Seatile and WPPA strongly urge the DMMP agencies to
Jollow the Regulatory Work Group’s recommendation and use combined oysier und
echinoderm larval data for calculating SLs.”

Response: (Tom Gries) Prior to the 1997 SMARM, we weighed the Regulatory Work
Group’s rationale for the recommendation that sediment larval AETs should be based on
bivalve ard echinoderm species “lumped” together. We offer the following responses.

We generally concur with the RWG’s determination that the 1994 AETs are technically
defensible, but that maintaining 1994 larval AETSs based solcly on echinodenn effects, and
revising SLs accordingly, might not be. However, we do not agree that there is adequate
sctentific evidence to jusnify a single group of sediment larval AETs based on several larval
test species -- that the various larval test species are identical in their responses to
environmental toxicants. The comparative sensitivity of various larval species to a large
number of contaminants in Puget Sound sediments cannot be determined by cxamining their
response to a single reference toxicant (Johns, et al, Minutes to the 1996 SMARM).
Arithmetically combining 1986 oyster and 1994 echinoderm AETSs, and considering the
greater of two to be the new value (as recommended by the RWG), could easily mask any
differential sensitivities to groups of chemicals which the larval species might possess.

Furthermore. an underlying reason for “lumping” all larval species results into one group of
AETs seems Lo be that doing so minimizes the poiential number of changes to SLs and
Sediment Quality Standards (SQS) criteria.

For these reasons, we elect to postpone our deciston to revise SLs based on 1994
“echinoderm” AETs, whether used separately or in combination with 1986 oyster AET values.

B) Comment: “The dissenting vote in the RWG on the "bundling” issue was not
based on the scientific validity of treating the rests as functionally equivalent, but
was instead based on concerns regarding the sratistical validity of combining
bioassays run with slightly different procedures ... "

Response: (Tom Gries) We understand another reason cited for not “bundling™ larval
species together into a single group of AETs was because the comparisons of responses to a
known toxicant (positive controls) were equivocal (Johns, et al, Minutes to the 1996
SMARM).



C) Comment: “The agencies’ primary objection io combining echinoderm and oyster
data, that there is no proof that the tests are identical in their sensitiviry to contaminants, does
not appear 10 be supported by the evidence. In particular, there is no evidence that
echinoderm and oyster larval data are significantly different from each other in terms of
sensitiviry,” “ ... there may be as or more difference within a given phyla (sic) ... as there
is between phyla. ... Johns, et al’s 1996 paper examined reference toxicant data ... and
concluded that the data were inconclusive as to differences in sensitiviry among the larval
bioassays.”

Response: (Tom Gries) There 1s evidence both for and against calculating a single
group of sediment larval AETs based on all larval effects data. The evidence lies in responses
to a single known toxicant and the AET values calculated in 1994. We believe neither line of
evidence )s conclusive. Please see our other responses.

D) Comment: “ .. the evidence which the agencies believe demonstrates the
differential sensitivity of the tests is more likely a result of the source of the data than true
differences in sensitivity.” ... the differences in AET could be as much an issue associated
with the size of the data set and the range of contaminant concentrations observed in the data
set as an indicator of true differential sensiniviry.”

Response: (Tom Gries) The Port's assertion is true in theory but perhaps not in fact.
We believe that the 1994 echinoderm AET values were calculated using a more extensive and
likely more representative database than the one used in 1986. There were over 200
echinoderm toxicity test sample results which were carefully interpreted and classified for
adverse effects (“Hit"/"No Hit”") and used in 1994 AET calculations. These included samples
from several projects located in contaminated areas (e.g., Pier “D”, Sitcum Waterway). In
contrast, 1986 oyster AETs were based on 50 samples collected from Comimencement Bay
ajone.

E) Comment: “Apparent AET differences could also reflect the variabiliry of the
individual AETs, which combine both chemical and bioassay variability.” "“The only way
that AETs could be used to validly assess test sensitivity is if the data sets used for the
bioassay comparisons were substantially similar, ... " “We recommend that any evaluation
to determine sensitivity differences be consistent across classes of contaminants, and that
observed differences must be greater than a factor of two before the larval tests are
considered to warrant separate AETs.”

Respouse: (Tom Gries) We do not agree with the Port or RWG that 1994
echinoderm AET values are so obviously similar to 1986 oyster AETS that they should be
combined without further investigation and discussion. According to the 1988 Update and
Evaluation of Puget Sound AET” (1988), sixteen dry weight-normalized LAETs were co-
established by 1986 oyster and 1986 Microtox® AET values. Only the LAET for phenol was
set by the 1986 oyster AET alone. In contrast, twenty-twoLAETSs were uniquely set by 1994
echinoderm AET values. In addition, the 1994 dry weight-normalized echinoderm AETSs for



PAHs appear to be consistent]y lower than other groups of AETs. These facts do not imply
cause and effect. However, they do provide evidence that the probability of observing
significant adverse effects among the two larval groups in certain sediment samples may
diffec. We note the Port’s other comment and recommendation.

F) Coniment: “ ... the Port of Seattle and WPPA are very concerned about the
agencies’ use of a so-called "weight of evidence” rule to disqualify an AET proposal that all
agree has technical merit. This sounds like ‘no maiter what the science says, if we don’t like
the numbers we won't use them.' The Port of Seattle and WPPA would like assurances that
such an interpretation is not what the DMMP agencies mean.” “The sediment larval ioxicity
testing workshop should also be convened.”

Response: (Tom Gries) DMMP agencies believe that the RWG, the process used to
arrive at consensus recommendations, and the final recommendations themselves are all very
credible. We are in the process of adopting all but two of the RWG’s short-term
recommendations, and bave prioritized many of the medium-term recommendations for action
during the upcoming year. However, not everyone agrees on the technical merit of calculating
only a single group of AETs based all bivalve and echinoderm test results lumped together.
DMMP staff do not agree evidence from comparing toxicant control response data is adequate
justification for the recommendation. Neither is a cursory comparison of the two existing
groups of AET values.

The clecision whether or not to lump sediment bivalve and echinoderm larval AET groups
together is controversial because its ramifications are signilicant. The DMMP agencies have
no predisposition on this matter -- we simply do not believe either decision can be based on
unequivocal evidence at this time. Thus, it is prudent to seck the knowledge and professional
opinions of additional regional/national experts before deciding a coursc of action regarding
the use of larval AET values in revising DMMP guidelines.

We assure the Port and others that the underlying science and technical merit of any RWG
recommendation or SMARM issue paper proposal 1s of utmost importance to us. It is not a
case of “no matter what the science says, if we don't like the numbers we won't use them.” In
fact, we are somewhat surprised at this assertion given the efforts of the Port and WPPA o
publicly undermine 1994 AETs which the RWG later detenmnined were sutftciently valid for
use in revising SLs and MLs.

The DMMP recognizes that the professional opinions of RWG members, and the
recommendations of the RWG as a body, carry more weight than a single party testifying for
or against a particular proposal. However, the Port should recall that opinions among experts
on the RWG often differed. And, issues which have far-reaching consequences should
perhaps be reviewed and evaluated by an even more experienced body.

The DMMP agencies will convene a sediment larval workshop in the fall. The topics to be
discussed will include whether AETs based on bivalve and echinoderm test species should be
scparate or “lumped,” and which test endpoints are most appropriate for guidelines/criteria vs.



regulatory use. We look forward to having the Port and the WPPA attend in the workshop,
and together listening to the scientific community present current knowledge and express
professional opinions. After weighing a greater body of evidence and opinion, we may very
well agree at the 1998 SMARM that there are no compelling reasons to maintain separate
larval AET groups.

G) Comment: The DMMP " ... agencies reluctance to combine the echinoderm and
oyster data is inconsistent with prior administrative treatment of the tests.”
“Administratively, these (larval) tests have always been treated as functionally equivalent in
the DMMP/PSDDA program and we have no swatistical evidence 10 indicate that this is
inappropriate. The results of any one of the (larval) tests will be as protective in decision
making as any of the other tests.”

Response: (Tom Gries) Sediment Jarval toxicity tests provide information on
biological effects which, when combined with other physical, chemical and biological
evidence, form the basis for regulatory decisions on the suitability of dredged material for
open water disposal. However, because biological testing is triggered by exceedance of
screening level values, the technical basis for SLs may legitimately differ from the regulatory
interpretive guidelines. Hence, it may be reasonable use echinoderm AETs to establish SLs, if
those values prove quite sensitive for example, but base regulatory decisions on effects data
from either group of larval species and different test endpoints.

H) Comment: The DMMP agencies should “ ... thoroughly review the validity of and
the continued use of Microtox data.” “These facts surrounding the Microtox® test call into

question the validity of the data set currently used to generate the Microwox® AET.
inclusion of the Microtox® AET is no longer appropriate ... "

Response: (Tom Gries) Concerning Microtox® AETSs, the RWG determined that the
1986 values “ ... remain valid despite relatively minor protocol differences from newer
Microtox® data.” and should be included in the suite of AETSs used to determine both LAET
and highest AET (HAET). The Microtox® test results which formed the basis of the 1986
AELETs did not exhibit the same degree of enhanced luminescence that was observed in early
PSDDA samples (see below). They are quite sensitive predictors of the potential for
significant adverse biological effects and are therefore useful in deriving screening values in
regulatory programs. In addition they show a good degree of concordance with other groups
of AETs. Thus, we can find no technical basis for simply discarding 1986 Microtox® AETs
without a similarly sensitive and practical substitute. The Port’s comments appear
inconsistent with the evidence and the RWG recommendasions.

Early use of the 15 minute saline extract Microtox® test in the PSDDA program, however,
revealed an increasing number of sediment samples which exhibited enhanced luminescence.
The agencies clarified this would be interpreted as *‘no significant adverse effect.” (Minutes to
the 19917 ARM). The agencies later discontinued routine use of the Microtox® test on an
interim basis, because the actual physiological or ecological significance of enhanced



luminescence was not known (Minutes to the 19927 ARM). We still believe these were
appropriate actions.

Subsequently, we investigated the potential for substituting a newer, solid-phase, Microtox®
test. Unfortunately, we have not found convincing data about the comparative utility of this
alternatve. Thus, we have reniained “on hold™ until more side-by-side comparisons can be
conducted or until there js evidence that another appropriate test can be substituted for the

Microtox™® test.

The Regulatory Work Group did recommend the DMMP agencies agree to the next steps
needed 1o decide on the fate of continued use of Microtox® AETSs and the saline toxicity test
in regulatory programs. We have decided to meet during the next six months to determine our
course of action regarding both the Microtox® AETs and the continued use of the saline

Microtox® test.

»

I)_ Comment: “Development and inclusion of a Neanthes AET is appropriate ...

Response: (Tom Gries) It is very important to pursue finalization of the Neanthes
AET work begun by the Port of Seattle, and we are committed to doing so during the next six

months.

J) Comment: “Including a Neanthes AET and removing the Microtox® AET would
not alrer the basic number of AETs nused to calculate the HAETs and the LAETs. This is
imporiant because increasing the number of ALT groups would generally result in a lowering
of the LAETs and in a raising of the HAETs.”

Response: (Tom Gries) There are, no doubt, several alternative approaches which the
CSMP might take to integrate Neanthes AET values into the suite of Puget Sound AETs. We
agree with the Port that one option would be to substitute them for the 1986 Microtox®
AETs. However, we wish to assert that there is no “magic” number of AET groups which can
be used to esiablish DMMP guidelines or SMS criteria. We agree with the Port that adding a
new AET group to the current suite of Puget Sound AETSs could lower LAETSs and raise
HAETs. But we find neither outcome to be technically indefensible, inherently undesirable or
necessarily onerous.

K) Comments on Proposed New SL and ML Values: “ ... we are very interested in
the comparison of TOC normalized numbers 1o the bulk dry weight numbers. ... It will be
very important to meet and discuss this issue as soon as we receive and can evaluate the
results of the organic carbon normalized AETs (with the less than 0.5% TOC removed
Jollowing the most recent PSEP guidance for TOC analysis”).

Response: (Tom Gries) We intend to openly report the apparent implications
of adopting the proposed new TOC-normalized SLs and MLs with the Port of Scattle

and the public.



L) Comments on Updating 1988 and 1994 AETs: “ ... a current and updated AET
database is a critical component of the DMMP sediment management scheme ... the
agencies have historically committed to reviewing AETs in light of new information. The
Clarification Paper points out some of the methodological steps, including establishment of
DRVs, necessary to accomplish this task ... discussion of these steps lacks a strong
commitment to promptly undertake AET recalculation ... We trust that this does not reflect a

”

change in policy ...

“We are concerned about the apparent luck of commitment to complete AET recalculations
prior 10 the 1998 SMARM ... 7 *“ ... the DMMP agencies (are encouraged) to follow
through on the Regulatory Work Group’s recommendations to complete AET recalculations
prior to the 1998 SMARM and 1o establish DRVs prior to the recalculation to allow
incorporation of older data.”

Response: (Tom Gries) The DMMP agencies belicve they will be able to propose
default reference values (DRVs) be adopted for use in reintroducing data into AET
cajculations at the 1998 SMARM. We hope to be able to use them in advance of the 1998
SMARM to calculate new bivalve AETS, as well as to recalculate amphipod and echinoderm
AETs. However, as stated at the 1997 SMARM, we must carefully evaluate overall program
priorities and balance them against limited resources. There is a long list of tasks we consider
to be mandatory, to which we must consider adding a final draft of the draft 1994 AET report,
finalizing 1997 Neanthes AETs, using DRVs and new protocols to reintroduce data to 1994
AET calculations, incorporating key new data sets into AET calculations, convening a
sediment larval workshop, deciding a course of action for the Microtox® AETs and Ltoxictty
testing, etc. The perception that we lack commitment appears to be based on our reluctance to
state publicly we will accomplish more than we are able. If we are unable to act on all the
RWG’s medium-term recommendations before the 1998 SMARM, then we will likely attempt
to do so during the following year.

M) Comments on AET Methodologv: ... the DMMP agencies (are strongly
encouraged) to commir to following the RWG recommendation that only truly anomalous
data, as opposed to all statistical outliers, will be excluded from the AET data set.” “We are
concerned about ... (the) potential exclusion from the AET data of statistical outliers that are

not anomalous.'

“ ... we are concerned with the Clarification Paper’s failure ro squarely address the
inclusion of non-anomalous statistical outliers in the AET calculations. One of our consistent
concerns is that data should not be excluded from the AET calculations simply because the
data ser is incomplete in its upper ranges. This is especially true for chemicals (such as
antimony) that are not commonly found in Puget Sound sediments at levels that would be
expected to result in toxicity. If data are not anomalous, they should be included in AET
calculations, regardless of whether they are statistical outliers



Response. (Tom Gries) The RWG recommended that the DMMP “adopt a three-step
process for identifying possibly anomalous samples ... ” (RWG, 1997). These included
statistically identifying outliers among biological effects data, reviewing data for possible
explanation for the apparent outliers, and deciding whether to use the data or exclude them as
anomalous (using best professional judgment). They also recommended clearly documenting
the final decision on each outlier. We agree with those recommendations and intend 10
comply with them.

N) General Comment:

“The DMMP agencies (should) prompily reconvene the Regulatory Work Group ... to address
these issues over the next year.”

Response: (Tom Gries) The agencies intend to re-convene the Regulatory Work
Group, or its equivalent, in order to continue the highly productive policy and technical dialog
on development of sediment quality guidelines and dredged material management issues
which it exemplified. We hope to meet again in September, and will work with the Port and
other parties to choose the agenda topics to be discussed.

(2) Verification Methods:

Comment:“The Port of Seattle and WPPA strongly recommend that the DMMP
agenclies avoid instituting the costly verification procedures discussed in the Issue Paper as a
means of remedying what to date has proven not to be a problem”.

Response: (Ted Benson) The PSDDA agencies appreciate the comments received
from the Port of Seattle and the Washington Public Ports Association regarding the
establishment of requirements to verify that material from dredged material management units
that have been not been found to be sujtable for open water disposal 18 not disposed of at
PSDDA open-water disposal sites. We understand that this requirement places an addstional
cost burden upon some projects and increases the complexity of these projects. However, due
care requires that if a problem can be reasonably foreseen, reasonable action must be taken.
Due care is not likely to have been satisfied if we fail to act when jt is reasonably likely that
action would have been effective; i.c., now.

It should also be pointed out that material unsuitability can also arise due to legal status as
well as from chemical contamination. In any event, if the PSDDA process has not determined
that a certain volume of material is suitable for open-water disposal it is incumbent upon the
PSDDA agencies to ensure that the material is not, in fact, deposited at a PSDDA open-water
disposal site. The requirements discussed in the issue paper are an attempt to secure a
cooperative effort to demonstrate that only material found suitable through the PSDDA
process is disposed at these sites.



In the SMARM presentation of this paper, it was stressed that this verification of unsuitable
material disposal would be project specific, and that dredging proponents and contractors
were advised to address this issue in their dredge plans. DNR and the other PSDDA agencies
are willing to work with the dredging proponents to find the most cost-effective means of
accomplishing this verification. The DMMP agencies, as well, support a phased dredging
approach, as this would seem to be one of the most cost effective approach. However, the
DMMP agencies did not wish to preclude other methods.

While spot checking is an excellent idea, the adoption of either an expensive,
all-encompassing oversight program or a random spot-check program with incentives for
correct behavior would be a financial burden that would, in the final analysis, be borne by the
dredging community, and thus should be avoided. The dredging community has voiced
opposition to additional administrative fees, and the PSDDA agencies have no wish to
increase present fees.

The PSDDA agencies would be quite happy to consider any suggestions that would eliminate
or reduce the requirement for buffers on units dredged separately. However, it should be
remmembered that the concept driving this is the requirement that no material from a dredged
material management unit that has not been found suitable for open water disposal is disposed
at any such site.

While it is agreed that mid-project surveys are an additional expense and can raise many
technical issues, such surveys will be required only when other methods of verification are not
available. As to the issue of potential arnbiguity or erroneous resulls, this should present no
problem. If survey results are erroneous or ambiguous then the survey needs to be redone.
This eventuality should be addressed in the contract. As long as the specifications provide for
verification of survey accuracy, there should be no problem verifying the accuracy of the data.
It may, however, be advisable to look to the American Congress on Surveying and Mapping
(ACSM), and possibly NOAA, for development of specifications and requirements.

Early communication and coordination by the dredging proponent with the PSDDA agencies
1s recommended to accomplish the required leve!l of protection to ensure that disposal of
material not found to be suitable for open-water does not accur. It is realized, and has been
publicly stated, that requirements will be project specific. The PSDDA agencies are willing to
work with dredging sponsors and the dredging community to keep the verification methods at
the least restrictive level possible while still ensuring that the proper leve] of care and
oversight has been accomplished.

(3) TBT Testing, Reporting and Data Evaluation (DMMP/SMS):

Comment: “As an additional comment 1o the original Issue Paper, the Port of Seattle
and WPPA dispute the conclusions that the current suite of Puget Sound bioassays are
insensitive to TBT at concentrations that are of environmental concern, and recommend
deletion of the statement until stronger evidence supports such a conclusion.”



Response: (Tom Gries/David Kendall) The DMMP agencies are currently negotiating
a study to be conducted by Dr. Ted DeWitt (Battelle NW) to assess TBT sensitivity in the
Leprocheirus plumulosus 28-day chronic/sublethal bioassay relative to our existing test suite.
[t is expected that these studies along with other recently completed assessments will provide
the necessary data to fully evaluate TBT sensitivity in our current test suite.

(4) Negative Control Sediment Selection and Using Control Sediments as Reference
Sediments (DMMP/SMS)

A) Comment: “The Port of Seattle and WPPA recommend that the DMMP and SMS
agencies provide additional guidance on appropriate control sediments for
individual test species, particularly Ampelisca.”

Response: (David Fox) In response to the request from the Port of Seattle and WPPA
for evidence suggesting that Ampelisca abdita performance has been poor in West Beach
sand, amphipod data residing in the Dredged Analysis Information System (DAIS) was
reviewed. Nine dredging projects to date have used Ampelisca abdita to assess the suitability
of dredged material for open-water disposal (see accompanying table). In eight of the nine
projects, negative control sediment was collected from the same location as the test
organisms. The mean mortality was 8.1 percent in those cases and only one control exceeded
the 10 percent limit on mortality. Conversely, in the single case where West Beach sediment
was used, the negative control exhibited 18 percent mortality and failed to meet the
petfornunce standard. While the data set1s not large, 11 does suggest that Ampelisca abdita
performance in West Beach sand may be poorer than performance in sediment from test
organism collcction locations.

The clarification paper entitled Selecrion of Negative Controi Sediments and Use of Control
Sediments as Reference Sediments concluded that “[t]he best way to ensure a good negative
control [for the amphipod bioassay] is to collect the control sediment from the same location
at which the test organisms are collected”. Given the relatively minor additional expense of
shipping native sediment along with the test organisms, it makes good sense to continue to
collect control sediment from the collection site of the test organism.



Dredging Control Sediment mean
Project Year Location mortality (%)
Weyerhaeuser - Bay City 1992 Dillon Beach, CA 6.0
Weyerhaeuser - Bay City 1993 Dillon Beach, CA 11.5
Port of Everett - 1995 Narragansett Bay, RI 10.0
South Terminal
Port of Everett Piers 1 and 3 {995 Narragansett Bay, RI 9.0
Corps of Engineers - 1997 Narragansett Bay, RI 7.0
Duwamish River
US Navy Bremerton - Pier D 1994 Narrow River, RI 9.0
Corps of Engineers - 1995 Narrow River, RI 2.0
Squalicum Waterway
Corps of Engineers - 1996 Narrow River, RI 10.0
Grays Harbor
Konoike Pacific Terminals 1994 3

B) Commment: “If a roxicity test meets all of the QA/QC performance criteria (e.g.,
water quality, control performance) then the test Is a valid test. The fact that the reference
fails 10 meer performance standards does not justify deeming a test series invalid.”

“To deny this (blocking for nontreatment factors) by refusing 10 accept reference data is to
deny thar organisms respond to nontreatment factors.”

Response: (Tom Gries) The DMMP agencies require collection and testing of a
grain-size matched reference sample because we believe organisms do respond (o
nontreatment factors. We agree with the Port of Seattle that test sediment samples should not
be automatically considered invalid if the corresponding reference sediment sample response
exceeds the performance standard (e.g., 20% mortality in the 10-day amphipod toxicity test).
However, such a reference response complicates interpretation of test samples results because
it is quite unusual. It may be a statistical outlier and indicate the presence of atypical
nontreatment factors.

We do not believe it is credible for regulatory agencies to make decisions by comparing test
sediments to atypical references. In the absence of a typical, grain-size matched reference
sample, we allow comparison of a test sample to a control sediment sample. While not
technically ideal, it is a more conservative interpretive guideline which may preclude having
to remobilize and collect a new reference sample.

C) Comment: “One method (of accepting failed reference data) would be to look at
the standard deviation of the failed reference and determine whether the variation overlaps

wirh the performance standard.”

Response: (Tom Gries) The DMMP agencies believe the suggested comparison can
be made once default reference values are established based on a large number of reference
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responses. We request clarification, however, on how the standard deviation of a failed
reference response can be used to compare the reference’s absolute response to a performance
standard whose statistica) basis is not known.

D) Comment: “Maximum acceptable standard deviations could be established,
similar to the method Tom Gries used when calculating 1he 1994 AETs.”

Response: (Tom Gries) It is difficult to show a significantly different toxic response
between test and reference sediment samples if the reference exhibits high variability caused
by one unusual replicate, incomplete homogenization or unknown reasons (statistical outlier).
Thus, for calculating 1994 AETs, we established reference performance standards based on
the varjability of toxic responses among lab replicates. Performance standards based on
variability (e.g., maximum standard deviation) could be routinely used as an additional quality
assurance measure for toxicity tests.

E) Comment: “Alternatively, ... a “Puget Sound-wide’ (defaul: reference) value
could be substituted for the statistical comparisons if the reference sediment fails the
performance siandards. This was the Regulatory Work Group's (RWG) recommendation ...

Response: (Tom Gries) The RWG recommended that default reference values (DRV)
be established to reintroduce certain synoptic sample data into AET calculations. We
generally agree with that recommendation and hope to establish DRV for various sediment
toxicity tests. However, this use of DRVs should be distinguished from potential reguatory
uses. The RWG made no deliberation on the validity or desirabihity of using DRVs for
interpreting toxicity test data that would be used to make regulatory decisions. We believe
this application of DRVs may prove defensible, but that further study and discussion are
needed.

(5) Wood Waste Management (DMMP/SMS):

Comment: “If Wood wastes in the marine environment are to be managed, they should
be managed exclusively through the DMMP and SMS programs and not through the State's
Solid Waste Management Program. Given the potentially far reaching effect of managing
wood wasres in the marine environment, Ecology should propose specific rule revisions to
address wood waste as was done in the case of net pens several years ago.”

Response: (Teresa Michelson) The DMMP and SMS programs and regulations are
intended to address clean and contaminated sediments in the aquatic environment, and are not
designed to address waste materiais that have been durmped or have come to be located in the
aquatic environment. When large accumulations of waste materials are encountered during
dredging or cleanup operations, alternative regulatory authorities and approaches may be more
relevant. In general, waste materials are not allowed to be discharged into the water, and
should be removed from that environment when encountered.



The specific relationship between the Solid Waste regulations and the Sediment Management
Standards with respect to wood waste is sti]l being defined, and the relevant portion of the
Solid Waste Regulations is being revised. Until this process is complete, it may not be
possible to specifically define whether and how the Solid Waste regulations apply to wood
wastes in the aguatic environment. A speciaj section of the SMS rule to address wood waste
is not being contemplated at this time. During development of the clarification paper, a
number of possible approaches to sediments contaminated with wood waste were discussed,
and the approach that was selected was to rely on the existing tools already in the SMS
regulations (e.g., marine confirmatory bioassays). Therefore, there is no need for a special
section addressing wood waste.

4. Mike Salazar (Applied Biomonitoring): Environmental Significance of Laboratory Tests
of Toxicity and Bioaccumulation. Comment letter raises a number of issues relative to the
existing DMMP approach for assessment and interpretation of bioaccumulation potential.

(1) Comment: Sensitivity. “[Caged) mussels [exposed in the field] are more
sensitive than amphipods [tested in the laboratory] because the exposure period is
much longer (84 days vs. 10) and the measurement endpoints are generally more
sensitive (growth vs. mortality).”

Response: (David Kendall/David Fox) We agree that growth is a more sensitive
endpoint than mortality. That is why the agencies replaced the Neanthes 10-day
mortality test with the Neanthes 20-day growth bioassay in 1992, In fact, of the three
(ests in the standard suite of bioassays, only the amphipod bioassay has an acute
mortality endpoint. The Jarval bioassay assesses both lethal and developmental effects
and the 20-day test assesses effects on growth. Nationally, the Corps and EPA are
developing improved chronic/sublethal tests, such as the 28-day Leptocheirus
plumulosus bioassay (also see response to 3(3) above), which may ultimately be
incorporated into our exjsting test suite.

In evaluating dredged material we use a suite of bioassay organisms comprised of
different taxa and ecological niches as surrogates for resources we are trying to protect.
We feel that on balance the standard bioassays do a satisfactory job of identifying
contamijnated sediments. We have serious reservations about requiring caged mussel
assessments at dredging sites on a routine basis. Routine use of caged mussels in lieu
of the standard amphipod test would be cost-prohibitive.

(2) Comment: Test Duration. “The PSDDA agencies should consider extending
the test duration of both the amphipod test and the polychaete worm test to
approach steady state conditions [for TBT] and equivalent tissue burdens among
species.”

Response: The agencies no longer vse the amphipod and Neanthes tests to assess the
toxicity of TBT. Bioaccumulation testing of dredged material with porewaier
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concentrations greater than 0.15 ug/L has been standard procedure since it was
approved by the DMMP agency heads/directors following the 1996 SMARM.

(3) Bioaccumulation potential.

- (a) Comment: “The PSDDA agencies should consider returning to the
assessment philosophy of testing every sediment for bioaccumulation
potential or at least those sediments that contain chemicals of concern
known to take longer to reach chemical equilibrium and exhibit more
chronic effects in nature such as TBT, PCBs, DDT, dioxins, and furans.”

Response: (David Kendall/David Fox) We do not agree that we should
change our assessment philosophy to require bioaccumulation testing on every
sample. Bioaccumulation testing is very expensive and must be used
judiciously. We believe that bioaccumulation testing is warranted only for
dredged material in which concentrations of bioaccumulative chemicals are
high enough to create a potential problem at the disposal site from a human
health or econsk perspective.

(b) Comment: By measuring tissue weights, percent lipids, and percent
water at the beginning of the test on a surrogate sample of test animals, and
again af the end of the test, multiple metrics could be used to estimate
amimal health. This would increase the value of the bioaccumulation data
and give the PSDDA agencies more confidence in their regulatory
decisions.”

Response: (David Kendall/David Fox) We agree that it would be useful to
modify the bioaccumulation protocol to include additional metrics to assess the
health of the animal.

(4) Comment: PSDDA data interpretation. Mike Salazar questions the ecological
protection afforded by the tissue effects guideline of 2 ug TBT/g (wet weight) used
in a recent PSDDA project.

Response: (David Fox/David Kendall) It is important to remember that PSDDA
adopted “Site Condition II"” as a management objective at the disposal sites.
Following is a discussion on Site Condition II taken from the PSDDA Evaluation
Procedures Technical Appendix, Phase I (1988):

“The biological testing guidelines for Site Condition II, which allow for minor
significant effects in the laboratory tests, suggest that some biological effects
may be expected at the disposal site. The severity and extent of biological
effects are not expected o be great because the majority of the species found at
the preferred disposal sites are not known to be acutely sensitive to chemicals



of concern. Effects associated with Site Condition II will include sublethal
effects and, potentially, an increase in the mortality of the more sensitive but
less abundant crustacean species. Cumulative effects are expected to consist of
a reduction in population and community biomass and an increase in the tissue
concentration levels of chemijcals of concern.”

In reviewing the available data, the agencies focused on marine organisms and
endpoints that were the same or similar to endpoints used in the PSDDA suite of
bioassays (mortality and growth). Much less emphasis was given to molecuiar,
cellular, behavioral and morphological effects whose ecological relevance could not be
determined. While the agencies understand that scientific advances may demonstrate
the ecological importance of such effects, it was not possible at this time to evaluate
them in the context of Site Condition II.

(5) Comment: QOther interpretation examples. *“The PSDDA agencies should
consider re-evaluating the concept of assessing bioaccumulation potential from the
trigger approach, to the way the tests are conducted, to the way the data are
interpreted.”

Response: (David Kendall/David Fox) National guidance on bioaccumulation testing
procedures and interpretation is currently being re-evaluated by EPA and the Corps
and bioaccumulation has been the focus of two recent national workshops (Denver
1995, Baltimore 1996). On a programmatic level, the DMMP agencies this year will
assess the approach used 1o address bioaccumulation potential and effects associated
with the uptake of bioaccumulative chemicals. As part of this effort the agencies
propose conducting one or more workshops related to bioaccumulation. All
stakeholders will be invited and encouraged to attend.

{6) Comment: Costs vs. Utilitv. “[I]t would be conceprually sound to conduct more
tests with meaningful measurement endpoints that are appropriately sensitive, have
exposure periods that approach steady state conditions, and provide a credible
scientific approach for evaluating sediments that are contaminated with all
chemicals, but particularly those that are extremely hydrophobic and require longer
times periods to reach steady state and exposures that are potentially toxic. If the
ultimate issue is cost, and 1t is not feasible to conduct all the tests in a meaningful
way, I suggest that the number of tests be reduced and the quality of each test be
tmproved.”

Response: (David Kendall/David Fox) The DMMP agencies recognize the balance that must
be struck between cost and regulatory certainty. The agencies also recognize the difficulties
inherent in assessing potential effects of extremely hydrophobic chemicals, especially the need
to consider longer exposure times necessary to approach steady state during bioaccumulation
testing (also see response to comment 4(4) above). Nationally, the Corps and EPA are
developing improved chronic/sublethal tests, such as the 28-day Leptocheirus plumulosus
bioassay (also see response to 3(3) above). which may ulimately be incorporated into our
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existing test suite. In addition, a reassessment of bivaccumulation testing is underway
nationally and will soon commence within the DMMP. The DMMP agencies zlso will be
conducting some side by side comparative testing to evaluate sensitivity and response at 3 labs
(part of a national Round Robin to evaluate the WES protocol) later this summer utilizing a
28-day Neanthes growth test protocol (e.g., developed at the Waterways Experiment Station
protocol) versus the current PSEP 20-day Neanthes bioassay protocol utilized by DMMP and
SMS.

5. Comment: Richard S. Caldwell, Ph.D. (Northwest Aquatic Sciences): DMMP
clarificaton paper: Standardization of Reference Toxicant Tests. Comment letter opposes
implementation of proposed clarification paper, and states that the regulatory agencies are
irying to micromanage the bioassay laboratories.

Response: (David Fox) The DMMP agencies drafted the clarification paper
“Standardization of Reference Toxicant Tests” in response to recommendations by the
Northwest Toxicity Assessment Group, which includes representatives from a majority of the
toxicology laboratories performing bioassays for dredged material assessment. In so doing,
the objective of the agencies was not to micromanage toxicology laboratories, but to be
responsive to concemns expressed by professional toxicologists.

Dr. Caldwell raised a number of important issues regarding the use of reference toxicants by
testing laboratories. The DMMP agencies have carefully evaluated Dr. Caldwell’s objections
to standardization of reference toxicant testing and understand how the draft clarification
could be percetved as a case of “micromanagement”. Thercfore, the DMMP agencics
formally withdraw the clarification paper and recommend that the Northwest Toxicity
Assessment Group develop reference toxicant guidelines for use by its members.

6. Comment: Richard S. Caldwell, Ph.D. (Northwest Aquatic Sciences): Comment relating
to SMARM Issue Paper submitted by Dr. Lawrence McCrone, Generally agrees that fine
grained sediments may result in “high mortality and/or poor recovery (mortality) compared
with coarser sediments, but that there are many other reasons, mostly related to swimming
behaviors, that may significantly affect the recovery (read mortality) of test organisms in the
PSEP larval tests.” He suggests that research is neceded to assess some of these i1ssues relative
to the current method. He recommends that both DMMP and SMS programs reconsider the
use of the larval test on a pass/fail basis at this time, given the issues raised that can confound
the results.

Response: (David Kendall, Teresa Michelson) We investigated the potential effects of grain
size on echinoderm larval mortalities (primarily Dendrasier excentricus) and found no
apparent relationship to either percent fines (silts + clays) or percent clay (Fox, 1993 ARM).
Additionally, a comparative EPA (SAIC, 1993) study also showed that there was no apparent
adverse response of Dendraster excentricus to increasing silts/clays, although the same study
documented that Crassostrea gigas larvae did appcar to be sensitive to sediments with a high
proportion of clays and silts. There has been very little use of the oyster (Crassostrea gigas)
larval bioassay collectively in the DMMP and SMS programs. We have encountered very little



evidence of grain size effects for the echinoderm larval bioassay in either program, except the
one case Dr. McCrone referenced, and in that case due to QA ./QC problems with the test (e.g.,
inappropriate selection of reference sediments), not enough information has been provided to
determine whether a grain size effect is occurring. The test is being rerun to address these
issues.

We appreciate the observations that Dr. Caldwell has brought to our attention concerning the
potential impacts of swimming behaviors of larval species on the test results. This is an issue
that needs to be addressed in the upcoming sediment larval workshop. However, we do not
feel there is a compelling reason to suspend the use of this test as a pass/fail test in the
SMS/DMMP programs at this time. We will continue to monitor the larval test performance
so that potential problems in test outcomes can be addressed as needed by the agencies.

7. Comment: Douglas Hotchkiss, Thomas Newlon (Port of Seattle). Comment letter
regarding: “Ninth Annual Sediment Management Annual Review Meeting (SMARM) -
Follow-up Comments on SMS Annual Review”

Response: (Brett Betts) As part of the SMS Triennial Review, the Washington Department of
Ecology will respond separately to the Port of Seattle on each of the follow-up comments
noted in their letter.
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Progress in Developing a Puget Sound AET
for the Neanthes Biomass/Growth Endpoint

Prepared by

D. Michael Johns, Lorraine B. Read. Daniel P. Hennessy.
Carolyn J. Soetrisno « EVS Consultants, Inc.. 206/217-9337

Douglas A. Hotchkiss « Port of Seattle

Introduction

The Apparent Effects Threshold (AET)
approach has been used by Puget Sound
regujatory agencies to establish sedument
guahty guideline concentrations. AETs are
used in the Puget Sound Dredged Disposal
Analysis (PSDDA) program 1o establish
hoth the maximum level (ML) and the
screening level (SL) concentrations.
Washington Department of Ecology
(Ecology) has also used AETs to establish
various sediment quality concentrations for
their Sediment Management Standards
(SMS) program.

AETs have been determined for almost all of
the biological test endpoints used for
assessing sediment quality in Puget Sound.
including most standardized sediment
toxicity tests, as well as a measure of benthic
community status. AETs exist for the
toxicity tests most frequently used (e.g., the
10-day amphipod test. and bivalve and
echinoderm larval tests), as well as for less-
used tests (e.g., Microtox®). However. no
AET has been developed for toxicity tests in
which the juveniie stage of the polychaete,
Neanthes arenaceodentata, 1s used as the
test organism. The purpose of this paper 1s
to present an AET for the Neanthes 20-day
biomass/growth endpoint.

—n- Port of Seattie

Problem [dentification

A Neanthes biomass/growth AET has not
been developed to date primarily because of
resource constraints within Ecology and the
other PSDDA agencies. Convening of the
Regulatory Work Group (RWG) provided a
mechanism for the Port of Seattle to offer
technical assistance in calculating a “near
final” Neanthes AET. Among other issucs
discussed by the RWG was a review of the
AET calculation procedures (Gries 1997).
Following discussions with RWG members,
the Pon of Seattle volunteered 1o compile
available synoptic data (i.e., biomass/growth
and sediment chemistry datd) from Puget
Sound studies for the purpose of calculating
a Neanthes bijomass/growth AET.

Technical Background and Discussion

Under the direction of the Port of Seattle,
EVS Consultants (EVS) undertook the
calculation task. following the quality
assurance, biological effects interpretation,
AET. and reliability calculation methods
utilized by Ecology (Gnes and Waldow
1996; Gries 1997). One difference in the
procedures used in calculating a Neanthes
AET was that a top-down approach to
checking data quality was taken rather than
the bottom-up method, in that only the data
setting the AET values were fully checked

EVS CONSULTANTS



for fulfillment of QA/QC requircments (i.e..
were subjected 1o 3 QA2-type assessment:
see Ecology (1989a] for the definition of
QA2). This method allowed for the same
confidence in the AET results. but reduced
the intensive effort that would have been
necessary to perform a QA check for all of
the data prior to the AET deternunation.
Figure | presents the steps taken in the
calculation of the AET values for the
Neanthes biomass endpoint and outlines the
following discussion.

Data Acquisition

t2VS stalf compiled an extensive inventory
of matching chemistry and Neanrhes 20-day
hiomass/growth endpoint data based on
sediment samples collected from the Puget
Sound region. Since the initial goal for this
cffort was to compile as much synoptic data
as possible in a shon period of ime. data
already 1n clectronic form were preferred.
Survevs were primarily acquired from the
US Army Corps of Engineers. Seattle
District. DAIS database and the Ecology
SEDQUAL database. The in-house dazabase
at EVS Consultants was also used and
provided data from recent sediment
evaluation studies at Harbor Island and
Commencement Bay.

The synoptic Neanthes 20-dayv
biomass/growth and chemastry data acquired
represents sediments from 280 stations in
(ive major Puget Sound regions:
Commencement Bay, Elliott Bay.
Bremerton, Everett/Central Puget Sound.
and Bellingham. Data from Commencement
Bay are provided by seven surveys and
comprise the largest number of stations at
159. Eleven surveys of Elliott Bay
contained data from 150 stations. Six
survevs in the Everett/Central Puget Sound

1-1' Port of Seattle

region provided data from 37 stations. Two
survevs each from the Bremerton area and
Bellingham Bay provided 24 stattons and
nine stations, respectively. Table | presents
the Puget Sound surveys and sources of data
obtained bv EVS.

Initial Data QA Review

An 1nitial screening process compared
survey data to PSSDA evaluation guidelines.
Laboratory replication and negative controls
were required for inclusion of data.
Bioassay series with control mortality
greater than [0 percent and reference
growtt/blomass less than 80 percent of the
control were excluded. The initial biomass
of Neanties worms was evaluated for alt
bioassav test series. Test series were
deemed acceptable if the animals had an
imtial biormass between 0.125 mg and

[.5 mg and grew by at least an order of
magnitude over the 20-day test duration.
Nontoxic stations with high variance among
the bioassay replicates resuiting in low
power for the statistical tests_were excluded
as staustically inconclusive. Chemistry
QA/QC summaries were evaluated when
available and data failing to pass QAL
requirements were excluded (see Ecology

[ {989b] for the definition of QAL).
However, because of the effort required to
validate chemistry QA reguirements, only
surveys and statnons seuting the AET values
will be evaluated for QA2 requirements.
Table 2 summarizes the screening results for
chemistry QA. laboratory replication,
negative controls. reference stations, and
statistical inconclusiveness. Table 3
presents the initial biomass measurements,
the lowest mean biomass among the
reference stations used in a survey, the
magnitude of growth in the lowest mean
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hiomass reference station. and the decision
regarding acceptance of the test series.

Data Processing

Data processing consisted of reformatting
the data. comparing it to the original source
when hardcopy reports were available. and
cross-checking bioassay and chemistry files.
Most data acquired through DAIS were in
electronic form and hardcopy reports were
not available. Data that were hand-entered
were 100 percent verificd by EVS personnel.
The data compilation process consisted of
the following steps:

. Receive data in text (ASCID, XLS.
or .DBF format

2. Check for data consistency

3. Import into FoxPro®

4. Format data to correspond with
database structures

- Translate compound names 1nto
codes

- Include only chemicals of
concem

Standardize units

Sum DDTs, LPAHs, HPAHs.
and PCBs — sum of all detected
values or highest undetected
value

5. Establish the relation between
BIOASSAY.DBF and CHEM.DBF.

6. Delete samples without
commesponding chemistry

7. Calculate normalized values
{mg/kg-oc)

8. Repeat the above steps for every new
survey or groups of surveys added.

—p"’ Port of Seattle

Data are stored in the EVS database
in a format that is consistent with
SEDQUAL and DAIS.

Data Analysis

Bioassay test and reference stations were
paired based on the closest match of percent
fines observed in the sediment sampies.
Once the appropriate reference and test
stations were determined, bioassay data were
assessed for normality and equality of
variance. The tests of these assumptions
were performed on the station residuals (the
individual observation minus the station
mean) on a survey-by-survey basis.
Normality was checked using Shapiro-
Wilk's test (o = 0.01) and normal probability
plots. A low a-level was used for the
Shapiro-Wilk’s test because of the
sensitivity of this test when sample sizes are
large. For very large sample sizes (n > 200),
non-normality had to be confirmed by the
normal probability plots. In some cases,
non-normality was due to one or two
stations with extreme values. In these cases,
the individual stations were culled from their
survey and transformed. The rematning
stations 1n the survey were reassessed for
normality. Equalitv ot variances between
the patred test of reference stations was
assessed using Levene's test (o = 0.05).
Statistical evaluation of adverse effects was
made using a one-tail Student's 7-test

(& = 0.05) on raw data or rankijt-transformed
data if distributions were found to be
significantly different from normal. When
variances were found to be significantly
different, an approximate ¢-test using
separate variance estimates was performed.
Test stations that were found to be
significantly different from reference
stations were considered hits.

EVS CONSULTANTS



Evaluation of the vanability among bioassay
replicates followed the procedures used by
Gries and Waldow (1995). The no-hit
samples with variance exceeding the §0th
percentile of the distribution of vartances for
all samples were identified. The statistical
power of the compansons involving these
samples were calculated. and labeled
statistically inconclusive if the power was
less than 0.6. Samples with low power
result in questionable no-hit status; it Is
uncertain whether the station is a no hit
because of adequate growth or because the
staustical test had inadequate power.
Stations which were found to have excessive
vartability were permanently removed rom
the AET database. Note that the method tor
determining statistically inconclusive
samples will change pending a future
clarification paper on this subject.

The distribution of non-toxic sampics for
cach compound was evaluated for one or
more outliers using Rosner's test. [t 18
possible that the sample with the highest
concentration may not be an outlier because
it was masked by another outlier. In this
way the highest concentration may be found
not to be an outiter, but the second and thard
hghest samples might be. Rosner’s test
allows for the detection of up to ten outliers.
Nontoxic samples identified as statistical
outliers due to elevated chemistry for one or
more chemicals were identified. Table 4
shows the concentrations for all samples
found to be statisticaloutliers, and also for
al]l samples with concentrations greater than
the outlier; those samples may have been
masked by the outlier sampies. Data is also
shown for the next lowest sample relative to
the outlier; this sample would set the AET (f
all outlying samples were excluded from the
database. Available information was
insufficient to indicate whether these

;ﬁ Port of Seattle

samples were anomalous due to unusual
matnix effects. This set of outliers was
reserved for further investigation to
determine whether these are anomalous
samples. e.g., high chermmcal concentrations
due to an atypical sediment matrix that is not
representatyve of Puget Sound sediments.

AET Calculation

After data analysis and the determination of
hit and no hit stations. and the exclusion of
statistically inconclusive and chemically
anomalous stations, stations were ranked by
cheimucai concentration tor the 64 chemicals
of concemn represented in the database.
Based on these rankings, the highest no hit
concentrations were 1dentified as the AET
values. Tables 5 and 6 present the dry-
weight normalized and organic carbon
normalized AET values, respectively.

Tables 5 and 6 aiso provide AETs for other
bioassays and the benthic community.
Comparison of the Neanthes AET to the
other AETs indicates that the Neanthes AET
is for the most pan similar to'the other
AETs. Among dry weight-normalized
AETs, the Neanthes AET sets the high AET
for only 11 chemicals of concern. The
majority of the high AETs arc associated
with pesticides. The most notable high AET
1s for total PCBs. Among TOC-normalized
AETs, the Neanthes AET sets the high AET
for only 8 COCs. In addition to potentially
establishing some new high AETS, the
Neanthes AET would establish new low
AETs. Among the dry weight-normalized
AETs. 14 low AETs are established by
Neanthes, and |5 low AETs are established
by Neanthes tor the TOC-normalized AETs.

Finally, there has been some speculation
since the development of the Neanthes 20-
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day biomass/growth test that the test species
and endpoint were insensitive to
contamminanis relative to the other bioassavs
used in Puget Sound. The similarity in
AETs among alf of the bioassays indicates
that the sensitivity of the test is on par with
the other bioassays. Many of the high AET
concentrations identified with the Neanthes
test are set by stations that have not been
included in the AET re-calculations
conducted by Ecology. At many of these
stattons, al} three bioassays passed,
indicating that a recalculation process for all
tests. which included all of the surveys used
in the Neanthes AET calculations, would
result in increasing the AETS 10 the
concentration represented by the Neanthes
AET.

Proposed Action

A “near-final” set of AET concentrations
resulted from the work directed by the Port
of Seattle. The next step in the process.
refinement of the Neanthes AET. should
continue to be a partnership effort among the
Port and goevernment regulatory agencies.
This partnership effort should be further
cxplored and formalized. The focus of the
calculation effort has been to provide a 1ull
analysis of a Neanthes biomass/growth AET
for the purpose of incorporating the AET
concentratons into regulatory decision
making as part of the 1998 SMARM.

1-1 Port of Seattle EVS CONSULTANTS
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— Data Acquisition LSRR :

Scope Sources

« Neanthes arenaceodentata (juvenie « U.S. Army Corps of Engineers — DAIS
Polychaete) 20-day biocassay (Cctomass {Oredged Analysis information System)
measurement endpoint) + Washington Deparntment of Ecolegy ~

* Corresponding sediment chemistry data SEDQUAL
{dry weight and TOC normalized) » EVS Consuttants

¢ Puget Sound region Other {Additional)

- Regional consuiting and engmeering firms

*

}
lmm BT 3720 o1t RSOV

Quality Assurance of Sediment

Chemistry and Bioassay Data

+ Determine whether bicassays meet test performance :
(control, reference. nitial biomass) and quality ]
assurance reguiremenis

« Determine whather sedimant chemistry maets quaiity '[ i
assurance reguirements !

s 30 S & 2oy BEAL ST .~ TOUSRPEEEATEL L. - apat i e - )

« Repon, spreadsheet, database sources i
+ Reformat data into Microsoft FoxPro® database
« Compare data to original source |'

B et = 2 > TSI RPN 1o 2o oo o> ey

— Data Analysis i

<« Pair relerence stations with test stations based on
sediment grain size !

+ Assess growth data for normality (using Shapiro-
Wilk's test and normal probability plots) and equalty
of vaniance (using Levene's test)

» Apply a rankit transformaton o data {a:ling test tor
normality

« Test for significant adverse eftects (using one-tail
t-test, oo = 0.05; "approximate” t-test when data fad
test for equal vanances)

« Exclude ne-hit samples which are statistically
inconclusive from AET calculations |

» {dentity no-hit samples which are statistical
outliers tor any chemical

AET Calculation |

Figure 1. The calculation of Neanthes sublethal AET values
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Table 1. Surveys from the Puget Sound region
with Neanthes 20-d biomass/growth data

NUMBER OF DATA
SurRveY NAME SuURvEY D STATIONS SOURCE
Port of Seattle - Tzrminal 18 Phase 1. 1996 T18_P1 86 EVS
Sitceum Waterway - Pentec 19919 SITCUMRI 79 SEDQUAL
Hylebos Waterway - Striplin 1994 1A CORES 46 EVS
Harpor tsland RI, 1995 H(RI93 35 EVS
Hylebos Waterway - NOAA - DAC 1994 DAC-HYS4 28 EVS
US Navy Bremerton Pier O, Reund 2, DY94 USNPD1CF072 22 DAIS
Weyerhaeuser Everett - PT1 1994 EVEWEYS4 15 SEDQUAL
Port of Seattle - Terminal 18 Phase 2, 1996 T18_P2 14 EVS
Port of Everent - Piers 1 and 3, DY95 POE131BFO79 9 DAIS
Port of Everett - South Terminal FC. DY95 POEST18F081 8 DAIS
Squaiicum Walenvay Sediment Characterization. DY92 SQUAL1BF 103 8 Dals
Sound Refining SNDREF32 3 SEDQUAL
Port of Seattle - Terrminal 5, 19968 T5-1996 3 EVS
Duwamish Waterway, OY33 OUWAT71BF 107 3 DAIS
Monitoring - Eliiot: Bay Full. DY92 MONEB4BF061 3 DAIS
USACE Everett Downstream Setthing Basin FC. DYS3 EVEDS1BF063 3 DAIS
City of Bremerton - Warren Ave Basin CS0, DY94 WACSO1BF078 2 DAIS
Part of Seattle - Terminal 115, OY93 PS11518F065 2 DAIS
Neanthes Sublethal Test Demonstration - PTI 1988 PTISTD88 2 EVS
Konioke-Pacific - Striplin 1993 KONPACS33 1 SEDQUAL
Bellingham Bay Partial Monitoring, OY93 MONBB4DP0353 3 DAIS
inditan Cove Moorage. DY94 ICOVM1BfF077 i DAlS
King County Sammamish River, OY93 KCSAM1BF059 1 DAIS
Konoike-Pacific Tacoma Terminals. OY94 KPACT1BF068 1 DAIS
Part of Seattle - Tarminal 30, OY94 PST301BF076 1 DAIS
Port of Seattte - Tarminal 5 Pier Extension, DY92 PS00518F100 1 DAIS
US Navy Everett Norton Terminal. DY94 USNNT1BF067 1 DAIS
Weyerhaeuser Bay City Dock, DY92 WEVYER1BF056 1 DAIS
TOTALS 28 380
Note:  All data cbtained from databases as noted: listed source documents not directly accessed
EVS CONSULTANTS
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Table 2. Summary of screening results for studies containing
matched Neanthes 20-d bioassay and sediment chemistry data

NUMBER OF Data CHEMICAL LaB NEGATIVE STATISTICALLY
SURVEY NAME SuRvey ID STATIONS SOURCE QA REPLICATES CONTROL  HEFERENCE {NCONCLUSIVE
Port of Seattle - Terminal 18 phase 1,7 1996 T18_P1 86 EVS QA2 v v v 2 Stations
Excluded
Sitcum Walgrway - Pentec 1991 SITCUMR! 79 SEDQUAL - v v v
Hylebos Waterway - Striplin 1934 1A CORES 46 EVS QA1 v v Suitability 11 Stations
TBD Exciuded
Harbor Island RI, 1995 HIRISS 35 EVS Qa1 v v v 1 Station
Excloded
Hylebos Waterway - NOAA - DAC 1994 DAC-HYG4 28 EVS GA1 v v v
US Navy Bremerton Pier D, round 2, DYS4 USNPDI1CF072 22 DAIS TBD v v v 4 Siations
Excluded
Weyerhaeuser Everett - PTI 1994 EVEWEY34 15 SEDQUAL TBD v v Suitability v
TBD
Port of Seatlle - Terminal 18 phase 2, 1996 T18 P2 14 EVs QAz v v v
Port of Everett - Piers 1 and 3, DY85 POE{1318F079 9 DAIS - v v v 3 Stalions
Excluded
Port of Everetl - South Terminal FC, DY95 POEST18F081 8 DAIS TBD v v v 1 Station
Excluded
Squalicum Walerway Sedimeni SQUAL1BF103 8 DALS TBD v v v %
Characterization, DY92
Sound Refining SNDREFS2 3 SEQQUAL v v v v
Pod of Seatlle - Terminat 5, 1956 T5-1996 3! EVS v v v v
Duwamish Walerway, DY33 DUWATIBF {07 3 DAIS v v v 2 Stanens
' Excluded
Monilonng - Ellioil Bay Full, DY82 MONEB4BFO061 3 DAIS v v v v
USACE Evereit Downstream Seltling Basin ~ EVEDS1BF063 3 DAIS . v v v v

FC, DY93
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Table 2. continued

DATA CHEMICAL
SOURCE QA

A0

DAIS

EVS

SEDQUAL 8D
0AIS -
DAIS -
DAIS -
DALS -
DAIS -
DAIS -

DAIS -
DAIS -

LaB

REPLICATES CONTROL

Y

v

A S U N N N e N

AN

NEGATIVE STATISTICALLY

REFEAENCE INCONCLUSIVE
e ' v
v v v
v v v
v v v
v % v
v v v
v v v
v g v
v v v
v v v
v v v
v v v

NuMBER OF
SuRVEY NaME SURVEY ID STATIONS
City of Bremerton - Warren Ave Basin CS0, WACSOIBFG78 Z
Dyo4
Port of Seallle - Terminal 115, DY33 PS11518F0365 2
Neanthes sublethal test demonstration - PTISTD88 2
PTI 1988
Konioke-Pacific - StripJin 1993 KONPAC93 1
Bellingham Bay partial meniloring, DY83 MONBB4aDP099 1
indian Cove Moorage, DY94 ICOVMIBFO?7 1
King County Sammamish River, DY93 KCSAMABF059 1
Konoike-Pacific Tacoma Termuinals, DY94 KPACTIBF0&8 !
Port of Seattie - Terminal 30, DY84 FPST301BFO76 !
Port of Seattie - Terminal 5 Pwer Extension, PS0051BF 100 !
Dygz
US Navy Everett Norlon Terminal, DY94 USNNT1BFOG7 1
Weyerhaeuser Bay City Dock, DY92 WEYERI1BF056 1
TOTALS 28 379
NOTE: Bold text indicales surveys with stations sethng AET values
italic text indicates surveys with siations lailing initiaf screeming
TBD - to be determined
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Table 3. Summary of initial biomass screening decision
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LOWEST
REFERENCE GROWTH
BioassAy MEeanN INITIAL STATION MEAN  MAGNIMUDE
SURVEY NAME SuRvey ID SERIES BiomaAss (IBM) (REF) (REF/BM) DECISION

Port of Seattle - Terminal 18 Phase 1, 1996 Ti8_Pi S 040 11.67 29.18 PASS
S2: 036 10.16 28.23 PASS

%5 0.44 1124 2555 PASS

S4: 040 10.22 2558 PASS

S5: 0.37 10.44 28.21 PASS

Sitcumn Waterway - Penlec 1991 SITCUMRI st 6.60 82 1.24 FAIL
52 010 68 68 00 FAIL

Hylebos Waterway - Stnpln 1994 1A CORES St 067 18.86 2802 PASS
52, 0.65 6.22 9.61 FAIL

S3: 0.73 20.42 28.13 PASS

S4: 0.76 6.78 8.96 FAIL

S5: 0.55 15.06 27.23 PASS

Harbor Islang RI, 1995 HIRI95 51; 0.43 1060 24.82 PASS
s2: 0.56 12.13 21.66 PASS

53 0.44 8.92 20.27 PASS
Hytebos Walerway - NOAA - DAC 1994 DAC-HYS4 31 0.13 9.01 67 59 PASS
US Navy Bremerton Pier D, Round 2, DY94 USNPD1CFQ72 S1: 0.50 798 15.96 PASS
Weyerhaeuser Everett - PTI 1994 EVEWEY94 S1: 0.37 8.90 52 34 PASS
Port of Seattle - Terminal 18 Phase 2, 1996 Ti8_P2 St 1.06 12.22 11.52 PASS
Port of Everett - Piers 1 and 3, DY95 POE131BFO79 St 0.53 11.82 22.62 PASS
Port of Everett - South Terminal FC, DY95 ' POEST1BFGA1 S1: 058 7.75 15.40 PASS
- T ' 52 0.38 8.42 22.16 PASS

Squalicum Walerway Sediment Characterization, DYS$2 SQUAL1BF103 st 0.58 19.75 34.35 PASS
SNDREFg2 S1: 3.87 232 0.60 FAIL

Sound Refining
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Table 3. continued

LowesT
HEFERENCE GROWTH
Bioassay MeaN [INITIAL STATIONMEAN  MAGNITUDE
SURVEY NAME SuRvEY ID SERIES Blomass (IBM) (REF) (REF/1BM) DECISION

Port of Seattle - Terminal 5, 1996 T5-1996 51 MNA 10.85 NA NA
Duwamish Waterway, DY93 DUWAT71BF107 S 0.62 16.72 27.14 PASS
Monitening - Elliofl Bay Full, DY92 MONEB4BFO61 St 017 8.42 48.97 PASS
USACE Everelt Downstream Setlling Basin FC, DYS93 EVEDS1BFO83 St 617 3.83 2296 PASS
Ciy of Bremerion - Warren Ave Basin CS0, DY94 WACSO1BFO78 St 1.39 400 2.88 FAIL
Port of Seattle - Terminal 115, DY93 PS1151BF065 St 0.17 6.21 37.19 PASS
MNeanlhes Sublethal Test Demonslralion - PTI, 1988 PTiS1088 51, 060 1412 23.53 PASS
Kenioke-Pactic - Sltriphn 1993 KONPAC93 S1. 0.37 13 1 3522 PASS
Bellingham Bay Partial Monitening, DY93 MONBB4ADP099 St 020 288 14 40 PASS
inchan Cove Moorage, DY94 ICOVMI1BFO077 51 .98 18 86 19.24 PASS
King County Sammamish River, DYS3 KCSAM1BFO59 S1: 0.52 ER RN 22.90 PASS
Koncike-Pacific Tacoma Terminals, DY94 KPACT 1BFO68 Si: 0.07 15.19 205.27 FAIL
Port of Seattle - Terminal 30, DY34 PST301BFO76 Sy 187 202 10.80 FAIL
Por of Seattle - Terminal 5 Pier Extension, DY 92 PS0051BF100 S 1.02 5353 543 FAIL

S1. 0.28 14.89 53.16 PASS

US Mavy Everett Norton Terminal, DY94

USNNT 1BFO67

NOTE

Decision Critenia - 1BM between 0.125-1 5 mg and Growlh Magnilude» 10



Table 4. Nontoxic samples identified as
statistical outliers by Rosner's test

CHEMICAL SURVEY ID STATIONID SAMPLE ID CONCENTRATION OUTLIER"

Dry weight concentrations

Metals (ppm)

Chromium HiRI95 WW-18 18 240 v
HIRI95 WW-188 188 160
1A CORES 4107 4107A 110 74
HIRI95 WW-13 13 94
Nickel SQUAL1BF 103 C3 C3 150
SQUAL1BF103 C1 C1 150 v
MONB8B4DP039 St S1 150 v
SQUAL1BF 103 C18 Ci18 140 v
SQUAL1BF {03 C19 C19 95
2inc HIRI95 WW-23 23 2300 v
HIRI95 WW-18 18 1200
Organic compounds (ppb)
Acenaphthene T18_P1 1C42 1C42 3400 v
1A CORES 4106 4106A 1000
Fluorene T18_P1 1C42 1C42 1600 v
1A CORES 4106 4106A 660
Dibenzofuran T1B_P1 1C42 1C42 630 v
POEST1BFO081 Cé cs 310 _
4-Methylphenot EVEWEYS4 WEO021 WE021 880
EVEWEYS94 WEQ02 WEOQQ9 790
POEST1BFC81 c7 Cc7 670 v
POESTI1BFO81 C1 C1 410 %
POEST1BF0O81 cé Cs 300 v
EVEDS18F063 (0:) Cs 150
Pentachlorophenol DAC-HY94 HY-09 9 790 v
DAC-HY94 HY-10 10 180
Butylbenzyl phthalate DAC-HY94 HY-23 23 580 v
USNPD1CF072 S3 S3 170
Pesticides (ppb)
Yotal DDD+DDE+DDT 1A CORES 2106 2106A 380 v
TiB8_P1 1C03 1C03 "
p.p.ODT 1A CORES 2106 2106A 320 4
DAC-HY94 HY-21 21 19
—‘n' Port of Seattle EVS CONSULTANTS
13



Table 4. continued

CHEMICAL SURVEY ID STATIONID SAMPLEID CONCENTRATION ouTLIER®

Organic carbon-normalized concentrations

Organic compounds (ppb)

Acenaphthens T18_P1 1C42 1C42 240 v
T18_P» 1C30 1C30 46

Fluorene T18_P1 1C42 1C42 110 v
T18_P1 1C06 1C06 27

Dibenzofuran T18_P1 1C42 1C42 45 v
Ti8_P1 1C0o6 1C06 18

4-Methylpnenol EVEWEY94 WED21 WEQD21 73 v
POEST1BF081 C7 Cc7 15

Pentachioropheno! DAC-HY94 HY-09 9 a9 - v
DAC-HY34 HY-10 10 8.8
Butylbenzyl phthalate USNPDICFQ72 33 S3 17

DAC-HY94 HY-23 23 15 v
T18_P1 1003 1C03 7.0

Pesticides (ppb}

Total DDD+ODE+DDT 1A CORES 2106 2106A 16 v
T18_P1 1C03 1C03 5.5

p.p.DDT 1A CORES 2106 2106A 13 v

T18_P1 1C13 1C13 1.2 -

Outliers are samples dentified as statstical outliers using Rosner's test (a = 0.05). The highest
concentrations may not have been tdentified as an cutlier because they were masked by samples with
the same or shghtly lower concentrations (e.g.. in nickel or 4-methylphenol). For comparison, the
highest concentration below 1he outlier samples is also shown.

_n- Port of Seattle EVS CONSULTANTS
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Table 5. Dry weight-normaiized AET values

CHEMICAL GROUP/ CREMICAL

AMPHIPOO LARvAL BENTHIC MiCROTOX NEANTHES
OF CONCERN AET AET AET AET AET
Metals (mg/kg or ppm)
Antimony 200 9.3 150 NA as
Arsenic 450 700 57 700 99
Cadmum 14 10 5.1 9.6 3.0
Chromium >1,100 >96 280 NA >240
Copper 1,300 390 530 390 390
Lead 1,200 660 450 530 650
Mercury 2.3 1.4 21 0.41 2.2
Nickel >370 110 >140 NA 150
Silver 6.1 8.4 >6.1 >0.56 3.3
Zinc 3,800 1,600 410 1,600 2,300
Organic compounds (g/kg or ppb)
Low molecular weight PAR
LPAH 29,000 5,200 13.000 5,200 11,000
2-Methyinaphthalene 1,900 670 1,400 670 200
Acenaphthene 2,000 500 730 500 3,400
Acenaphtytene 1,300 >560 1,300 >560 >160
Anthracene 13.000 3860 4,400 960 1,700
Fluorene 3.600 540 1,000 540 1,600
Napthalene 2,400 2.100 2.700 2,100 1,300
Phenanthrene 21,000 1.500 5,400 1,500 3.400
High molecular weight PAH -
HPAH 69.000 17.000 6.900 12,000 39,000
Benzta)anthracene 5.100 1.600 5.100 1,300 3.300
Benzota)pyrene 3.500 1.600 3,600 1.600 2,200
Benzotg.h.)perylene 3.200 920 2.600 670 1,400
Benzotluoranthenes 9,100 3,600 9.800 3.200 8,200
Chrysene 21,000 2.800 9.200 1,400 _ 10,000
Dibenz(a.h)anthracene 1,900 240 970 230 560
Fluoranthene 30.000 2.500 24,000 1,700 10,000
Indeno(1.2,3-¢c.8)pyrene 4,400 760 2.600 600 1,300
Pyrene 16,000 3,300 16.000 2,600 9.600
Chlorinated organic compounds
1.2,4-tnchlorobenzene 51 64 NA 31 110
1,2-dichiorobenzene >110 50 50 35 13
1,3-dichlorobenzene >170 >170 >170 >170 21
1,4-dichlorobenzene 120 120 110 110 97
Hexachlorobenzene 130 230 22 70 120
1-1 Port of Seattle EVS CONSULTANTS
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Table 5. continued

CHEMICAL GRoUP/ CHEMICAL AMPHIPOD LAARVAL BENTHIC MicroTOX NEANTHES
OF CONCERN AET AET AET AET AET
Phthalates
Bis(2-ethylhexyl)phthalate >8,300 1,900 1,300 1,800 2,000
Butyl benzyi phthaiate 970 >470 800 63 >580
Oi-n-butyl phthalate 1,400 1,400 >5.100 1,400 76
Di-nocty! phthalate >2.100 >420 6.200 NA 67
Diethyl phihalate >1,200 >73 200 >48 NC
Dimethyl phthalate >1,400 160 >1.400 71 75
Phenols
2-methyl phenol 77 63 72 >72 23
2.4-dimethyl phenol 77 55 210 29 18
4-methyl phenol 3,600 670 1.800 670 >880
Pentachloropheno! 400 (50 590 >140 790
Phenol 1,200 420 1,200 1,200 340
Miscellaneous extractables
Benzyl alcohol 73 73 870 57 >150
Benzoic acid 760 650 650 650 88
Dibenzofuran 1.700 540 700 540 630
Hexachlorobutadiene 180 270 " 120 260
Hexachioroethane 140 NA NA NA NC
N-nitrosodiphenylamine 48 130 28 40 NC
Volatile organics
Ethylbenzene 50 37 10 33 ° NC
Tetrachloroethene >210 140 57 140 130
Xylene, total 160 120 40 100 80
Pesticides and PCBs
Aldnn 9.5 9.5 NA NA 3|
Chlordane 2.8 >4.5 NA NA 14
Dieldrin 35 1.9 NA NA ) 34
Heptachlor 1.5 2.0 NA NA >4.1
p.p'-DDOD 83 28 16 NA 68
p.p-DDE 62 9.3 90 NA 46
p.p-DDT >270 12 34 NA >320
Total DOT 24 37 NA NA 380
Total PCBs 3,100 1.100 7,000 130 4,900
NOTE: Bold - Values greater than established AETs

ftafic - Values less than established AETs
NA - not availlable
NC - value not calculated
- Identified as a potential outlier (see Table 4)

1-1 Port of Seattle EVS CONSULTANTS
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Table 6. TOC-normalized AET values

CHeEMICAL GROUP/ AMPHIPOD LARVAL BENTHIC MicraTOX NEANTHES
CHEMICAL OF CONCERN AET AET AET AET AET

Nonianizable arganic compounds (mg/kg TOC: ppm)

Low molecular weight PAH

LPAH 2,200 370 780 >530 770
2-Methy!naphihalene >120 >53 64 NA 13
Acenaphthene 200 >110 57 >57 >240
Acenaphtylene 66 >27 66 >27 >9.3
Anthracene 1,200 23 220 >79 120
Fluorene 360 73 79 >71 110
Napthalene 220 >180 170 >170 39
Phenanthrene 840 140 480 >160 240

High molecuiar weight PAH

HPAH 5,300 960 7,600 1.500 2,100
8enz(a)anthracene 270 170 650 >160 190
Benzo{a)pyrene 210 230 >1.000 >140 140
Benzo{g.h.i)peryiene 100 >240 >1,200 >67 100
Benzofluoranthenes 450 310 1,500 >430 340
Chrysene 840 220 650 >200 420
Dibenz{a,hjanthracens 50 120 89 33 24
Fluoranthene 3,000 320 1,200 >180 710
indeno{1.2,3-c.d)pyrene 120 >180 200 >87 - 79
Pyrene 1.000 520 1,400 >210 6390

Chlarinated organic compounds

1,2.4-tnichlorobenzene 1.8 2.7 NA 0.81 5.4
1,2-dichlorobenzene >5.8 2.3 2.3 23 0.64
1,3-dichlorobenzene >15 >15 >15 >15 - 0.81
1,4-dichiorobenzene 2.0 31 16 >16 42
Hexachlorobenzene 4.5 9.6 0.38 23 5.9
Phthalates
Bis(2-ethyihexyi)phthalate >550 130 60 47 87
Butyl benzyl phthalate 49 >9.2 64 4.9 >17
Di-n-butyl phthalate 260 260 1,700 220 4.8
Li-noctyl phthalate 58 >57 4,500 NA 3.2
Disethyl phihalate >110 >5.3 61 >5.3 NC
Oimethyi phthalate 53 >22 53 >19 2.3
-‘ﬁ Port of Seattle EVS CONSULTANTS
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Table 6. continued

CHEMICAL GAROUP/ AMPRIPOD LARVAL BENTHIC MicroTox NEANTHES
CHEMICAL OF CONCERN AET AET AET AET AET
Miscellaneous extractables
Dibenzoturan >170 57 58 >58 45
Hexachiorobutadiene B.2 11 G.9 3.9 15.0
Hexachloroethiane 2.7 NA NA NA NC
N-nitroscdiphenylamine >11 >11 11 > 11 NC

Volatile organics

Ethylbenzene >3.8 >38 >3.8 >3.8 NC
Tetrachloroethene >22 >22 >22 >22 2.1
Xylene, total >12 >12 >12 >12 0.40

Pesticides ana PCBs

AlGnn 0.56 >0.56 NA NA ‘ 1.9
Chlordane 0.16 >0.26 NA NA 1.1
Dieldnn 0.13 0.28 NA NA 2.6
Heptacnlar >0.11 >0.40 NA NA >0.23
p.p-DOD 3.1 1.6 1.0 NA 2.8
p.p-DDE 6.0 >7.3 0 31 NA >3.5
p.p-DDT 16 >0.71 3.7 NA >13
Tolai DOT 1.4 8.8 NA NA >16
Total PCBs 190 >46 65 12 >490

lonizable inorganic compounds {mk/kg TOC or ppm)

Phenols

2-meihyl phenal 3.1 31 10 >10 1.2
2.4-dimethyl ptenol 65 >1.3 2.6 0.63 0.88
4-methyl phenal 780 37 250 81 . »73
Pentachloropnenot 24 >11 66 >11, 39
Phenol >440 >389 >140 as 17

Miscellaneous Extractables
Benzyl alcohol 5.0 50 >73 5.0 >16
Benzoic acid >170 >170 >170 >170 32

NOTE: Bold - vaiues greater than esiablished AETs
{tatic - values less than established AETs
NA - not avadable
NC - value not calculated
- identified as a potential outiier {see Table 4)
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POTENTIAL FOR GRAIN-SIZE EFFECTS ON LARVAL SEDIMENT BIOASSAYS

SMARM ISSUE PAPER

Prepared-by Lawrence McCrone (PTl Environmental Services) on behalf of the

Weyerhaeuser Company

INTRODUCTION

Larval sediment bioassays conducted under the Sediment Management Standards (SMS)
and the Dredged Material Management Program (DMMP) may use any of several bivalve
and echinoderm species (e.g., oyster, mussel, sea urchin, sand dollar). The regulatory
agencies have indicated that oyster larvae may be susceptible to high combined mortality
and abnormality in sediments known to have a high proportion of silt- and clay-sized
particles, even in the absence of chemical contamination (U.S. EPA 1993; Ecology 1995).
Alternatively, the regulatory agencies have suggested that sand dollar embryos are
recommended as the test species when sediment samples have a high proportion of silt-
and clay-sized particles. Two studies have been cited as the basis for these

recommendations,

Science Apphcations International Corporation (SAIC) tested oyster larvae and sand
doltar embryos in four reference area sediment samples with a range of percent fines (i.e.
the combined silt- and clay-sized fractions) (U.S EPA 1993). Those four sediment
samples had fine fractions of 6, 28, S1, and 87 percent. Unacceptably high combined
mortality and abnormality was found for the oyster larvae exposed to the sediment sample
with 87 percent fines. Under the aerated conditions normally used in these bioassays, sand
dollar embryos did not exhibit unacceptably high combined mortality and abnormality (i.e.,
greater than 35 percent, the reference area performance standard) when exposed to any of

these sediment samples.

PTI (1991) tested oyster larvae and sand dollar embryos in 21 sediment samples from
three reference areas Those 21 sediment samples had fine fractions ranging from 3.2 to
96 percent. Combined mortality and abnormality was found to be significantly correlated
with higher percentages of both fine-grained particles and total organic carbon for both
species tested. However, all of the sediments tested exhibited combined monality and
abnormality for the oyster larvae that was higher than the reference area performance
standard (35 percent), while all of the sediments tested were below that standard for the

sand dollar embryos.

We are not aware of similar studies having been conducted of possible grain-size effects

for mussel larvae or sea urchin embryos.



PROBLEM IDENTIFICATION

In a recent investigation designed to assess compliance with the SMS, sediment samples
were chemically analyzed and subjected to amphipod, juvenile polychaete, mussel, and sea
urchin bioassays. In one area that had been identified as potentially being of concern,
sediment samples from three stations exhibited no exceedances of sediment quality
standards (SQS) for any chemical, and there were no significant “hits” for either the
amphipod or juvenile polychaete bioassays. Excessively high combined mortahty and
abnormality in reference area samples for both the mussel and sea urchin bioassays
precluded a definitive assessment of the results. Nevertheless, the combined mortality and
abnormality in the test sediment samples was noted to be rather high (76 to 87 percent for
the mussel, with a corresponding range 1n the fine-grained fraction of 85 to 95 percent and
in total organic carbon of 3.1 to 3 6 percent; 51 to 68 percent for the sea urchin, with a
corresponding range in the fine-grained fraction of 93 to 98 percent and in total organic
carbon of 2.8 to 4.6 percent). In the absence ot any evidence of chemical toxicity. even
among chemicals for which there are no SQS, we believe that the fine-grained nature of
these sediments alone may account for the high combined effects.

Although another round of testing is now planned for this area using sand dollar embryos,
we believe that the very lmited experience to date with sediments having very high
proportions of silt and clay particles precludes definitive conclusions regarding the lack of
a grain-size elfect for all of the larval test organising  Amony the 25 rercience arca
sediment samples subjected to oyster larvae and sand dollar bioassays by SAIC (U S. EPA
1993) and PTI (1991), only four had a fine-grained fraction of greater than 80 percent.
Mussel larvae and sea urchin embryos have apparently not been subjected to similar tests
of grain-size effects under controlled conditions Extrapolation of bioassay results for a
broad range of particle sizes to sampies with very high proportions of f{ine-grained
sediments 1s not necessarily valid both because the observed correlations are rather poor
(PTI 1991), and because there is no reason to believe that the effect would be linear at
extremely high proportions of fine-grained sediments

In expeniments conducted nearly four decades ago, Davis (1960) demonstrated marked
reductions in the normal development of clam larvae as the concentration of suspended silt
partictes in the experimental chambers was increased, while increasing concentrations of
suspended clay particles were shown to inhibit growth. Davis (1960) suggested that the
smaller inorganic particles, which approximate the size of the small phytoplankion cells
that the larvae normally feed upon, were ingested by the larvae, resulting in blockage of
their digestive tracts. If Davis (1960) is correct, a gramn-size effect would not be expected
until a significant concentration of the very finest grain sizes was reached, because larger
particles could not be ingested by the larvae. Therefore, adverse effects on the larvae
would not be linearly correlated with grain size over a wide range of sediment types

The particle settling behavior of silt- and clay-sized particles could also be a reason that
effects observed at high proportions of fine-grained sediments would be non-linear. At the
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injtiation of the larval bioassays, the sediment sample is mixed with seawater and allowed
to settle for 4 hours prior to introduction of the test organisms. SAIC demonstrated
through an analysis of particle settling rates that in a static environment virtually all
sediment particles greater than 1.9 gm in diameter would settle to the bottom of a 15-cm
test chamber within 4 hours, leaving only the finer clay-sized particles in suspension (U.S.
EPA 1993). Aeration of the test chambers, as normally conducted for the larval bioassays,
would likely create turbulence in the chambers, allowing some of the finer gramn-sized
particles to remain in suspension for a longer time. It would be unlikely. however, that
particles coarser than silt would be kept in suspension. Observations by laboratory
personnel confirm that when samples with a high proportion of fine-grained sediments are
subjected to larval bioassays, the water may remain cloudy for the duration of the test.
Therefore, if fine-grained particles indeed have a strictly physical effect on the survival and
development of the test organisms, it may not be observed until the test sediment has a
high proportion of such particles.

PROPOSED ACTIONS

Relatively few locations in Puget Sound have sediments with as high a proportion of fine-
grained sediments as the area of concern discussed above. Nevertheless, such areas do
exist (e.g., river deltas, deep basins, quiescent embayments or sloughs) Because of the
relative rarity of such high proportions of fine-grained sediments in areas that have
typically been the focus of sediment mvestigations conducted to date, we suggest that the
issue of the applicability of the larval sediment bioassays to such sediments has not been
adequately addressed. In the absence of a more detailed analysis of this issue, we suggest
that 1t would be inappropriate to conclude that high combined mortality and abnormality is
necessarily indicative of chemical toxicity.

We therefore request the regulatory agencies to pursue the following two-phased
investigation:

®m A considerable number of Puget Sound sediment investigations have
been conducted to date in which both larval bioassays and grain-size
analyses have been conducted, but the data have never been analyzed to
address this 1ssue. Therefore, all matched larval bioassay and sediment
grain-size data already in the possession of the regulatory agencies
should be assembled. The data for each larval test organism (ie.,
oyster, mussel, sea urchin, sand dollar) should be evaluated
independently. Attention should be focused on samples with a high
proportion (e.g., > 85 percent) of fine-grained sediments, and especially
on samples with low concentrations of potentially toxic chemicals,
which would likely be from reference areas. If a sufficient number of
such samples already exist, an assessment should then be made of
whether the combined mortality and abnormality in those samples 1s



sufficiently high to suggest that these bioassays may not be relied upon
as indicators of chemical toxicity for such fine-grained sediments.

m If, in the absence of sufficient historical data to perform such an
assessment for one or more of the larval test species, the regulatory
_agencies should then sponsor a well-designed laboratory investigation
to address this issue. A panel of larval bioassay experts should be
convened to design the mvestigation, and the services of several of the
recognized toxicity testing laboratones in the area should be enlisted.
The goal should be to provide definitive proof of whether any of the
existing larval bioassay species can reliably provide evidence of
chemical toxicity in sediments, and not be confounded by potential
physical effects of grain size alone.

If, as a result of the suggested investigation, it can be demonstrated that the results of
larval bioassays for all of the available test species are confounded by the physical effects
of grain size alone, it may be necessary to forego testing of sediment samples with a high
proportion of fine-grained panicles. In such cases, the only viable alternative may be to
rely on a preponderance of evidence (e.g, sediment chemistry and the results of the other
sediment bioassays) to make a regulatory decision for such sediments.
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INTRODUCTION

This presentation is an overview of a study performed by the National Research Council (NRC)
Manne Board Committee on Contaminated Marine Sediments. The fifteen-member committee
included national experts from academua, industry, and the professional services sector. The
committee was established in the spring of 1993 and completed its work in the summer of 1996
The committee’s deliberations were published in a report released by the NRC in March 1997.

The commirtee’s activities were sponsored through the NRC by the US Environmental Protection
Agency (USEPA), the US Army Corps of Engineers (USACE), the US Navy, the National Marine
Fisheries Service of the US Department of Commerce, the Mantime Administration of the US
Department of Transportation, and the US Geological Survey.

THE CHALLENGE

Contamuinated manne seduments pose a threat (o ecosvstems, marine resources, and human health.
Sediment contamination also interferes with shipping activities and growth of trade resulting from
delays in dredging and/or the wnability to dredge the nation’s harbors due to ccatroversies over risks
and costs of sediment management. Given that approximately 93% of total US trade passes
through dredged ports, potential economic impacts due to sediment contamination may be severe.

The management of contaminated sediments is a complex and difficult process. The factors that
contribute to the complexity are multiple and, in combination, exacerbate the problem. [n
summary, these are:

s High public expectations for protecting human health and the environment

¢ Muluple stakeholder interests and priorities

e Conflicting and overlapping jurisdictions of federal, state, and local regulatory authonties
e Relatively low levels of contamination

» Large quantities of affected seduments

e Uncerainty in quantifying and managing risk

¢ Limjptations of handling and creatment technologies

All of the above factors may result in non-cost-effective management actions with controversial
outcomes and marginal benehts.

CONCEPTUAL FRAMEWORK FOR CONTAMINATED SEDIMENT MANAGEMENT

The committee recognized the challenges associated with contaminated sediment management and
developed a nsk-based framework for making management decisions and for selecting remediation
technologics. This framework provides the basis for a systematic and consistent approach to
contarminated sediment management, including dredging and disposal.

[t must be emphasized here that the approach appears similar to existing decision-making
frameworks developed by USEPA and USACE. One of these decision-making frameworks was
developed by USEPA for evaluating altematives for remediation in Superfund projects. The other
was developed jointly by USEPA and USACE for evaluating altematives for the disposal of
dredged material associated with navigation projects. While the committee recognized the utility of



these formal decision-making approaches, this schematic representation has a different purpose. It
was developed as a generic overview of the contaminated sediment management process to assist
the committee members in addressing the various decision components in a logical sequence of
evaluations.

SCOPE OF THE STUDY AND APPROACH

The commictec's charge was to: (1) assess best management practices and emerging technologies
for reducing adverse environmental impacts; (2) appraise interim control measures for use at
contaminated sediment sites; (3) address how information about nisks, costs, and benefits can be
used and communicated to guide decision making and: (4) assess existing knowledge and identify
research needs for enhancing contaminated sediment remediation technology.

Technical information was reviewed and assessed. Committee members interacted closely with
researchers, regulators, stakeholders, engineers and operators. Six case studies of contaminated
sediment remediation were evaluated and one sediment remediation project site was visited. In
addition, the committee conducted workshops on interim controls and long-term technologies,
summarized site assessment methods, and evaluated the application of decision tools to the
contaminated sediment management process.

The results obtained from the above tasks were then assembled and organized under three major
categories: decision making, remediation technologies, and project implementation. Opportunities
for improvement were identified in all categories. The discussion that follows summanizes the
comumuttes’s conclusions and recommendations.

CONCLUSIONS AND RECOMMENDATIONS
Improving Decision Making

Factors influencing decision making include regulatory realities, stakeholder interests, site-specific
charactenstics and data uncertainty, angd availability of remediation technologies. The commuttee
examined al} of the above factors in making the following conclusions and recommendations:

o Stakeholder involvement early in the decision process is important in heading off disagreements
and building consensus amoung all parties involved. In situations where decisions are complex
and divisive, obtaining consensus among stakebolders can be facilitated by using formal
analytical tools; €.g., decision analysis.

o The trade-ofT evaluation of risks, costs and benefits and the characterization of their associated
uncertainties in selecting a preferred management alterative offers the best chance for
cffective management and communication of the decision-making process to stakeholders.

e Risk analysis is an effective method for selecting and evaluating management alternatives and
remediation technologies. More extensive use of appropriate methods for cost-bencfit analysis

has the potential to improve decision making,

e The USEPA and USACE should sponsor rescarch to quantify the relationship between
contaminant availability and corresponding human health and ecological risks. The main goal
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is to evaluate projects using performance-based standards, i.e., nisk reduction from in-place
sediments, disturbed sediments and sediments under a variety of containment, disposal and
treatment scenanos. This information is critical to the successful trade-off evaluations of risks,
costs, and benefits to make technically defensible decisions in selecting a preferred
management alternative,

«  The use of systems engineering can strengthen project cost effectiveness and acceptability In
choosing a remediation tcchnology, systems engineening can belp ensure that the solution meets
alt removal, containment, transport, and placement requirements while satisfying
environmental, social and legal demands.

o Federal, state, and local agencies should work together with appropriate private sector
stakeholders to interpret statutes, policies, and regulations in a constructive manner so that
negotiations can move forward and sound solutions are not blocked or obstructed.

¢ The USEPA and USACE should continue to develop uniform or parallel procedures to address
human heaith and environmental nsks associated with freshwater, marine, and land-based
disposal, contamnment, or beneficial reuse of contaminated sediments.

o The USEPA and USACE should develop and disseminate information to stakeholders
regarding: the availability and applicability of decision analytical tools; appropriate risk
analysis techruques to be used throughout the management process, including the selection and
evaluation of remedial alternatives; and the demonstration and appropaate use of decision
analysis in an actval contaminated sediment remediation case.

» TThe USACE should imodify thetr cost-benefit analysis guidelines and practices to ensurc
comprechensiveness and uniformity in method application.

Improving Remediation Technologies

Technologies were identified and grouped into four categories: interim control, in-situ management,
sediment removal and transportation, and ex-situ management. Technologies were compared
qualitatively (n terms of state of marunty, frequency of usage, scale of application, cost per cubic
vard, and use limitations. The technologies were then scored according to four critena:
effectiveness, feasibility, practicality, and cost. Based on the latter information, technologies were
ranked according to preference factors. Other topics addressed wicluded technology cost issues
across all categories and the need for remediation technology research, development, testing, and
demonstration.

Technology Costs

» Capping, containment and natural recovery arc effective management methods for most
contaminated sediments. Where remediation 1s necessary, high-volume low-cost technologies
are the first choice, assuming they are feasible and succeed in attaining the required ask
reduction for protecting human health and the environment. Because treatment is expensive,
reducing volume is important.



Treatment is usually justified only for relatively small volumes of highly contaminated
sediments. Advanced treatment is too costly in the majority of cases, which typically involve
low-level contamination.

Cost data for full scale remediation systems must be improved to allow for fair overall
comparisons and development of benchmarks for R&D and systems design. The USEPA and
USACE should develop guidelines for calculating costs of remediation systems, including
technologies and management methods. The agencies should maintain a database on the costs
of systems that have actually been used.

In-Situ Controls

Natural recovery is viable and can be considered as an optimum remediation solution when
contanunant concentrations are low. If natural recovery is not feasible, capping may be
approprate to reduce bicavailability. Monitoring is required to test the efficacy of capping.
The use of capping mught be advanced if it were viewed as a permanent remedy under
Superfund.

In-sttu chermical treatment has conceptual advantages but considerable R&D will be needed
before successful application can be demonstrated. Similarly, using bioremediation 1o treat in-
place sediments requires further R&D 1o resolve microbial, geochemical, and hydrological
issues.

Sediment Removal Technologies

The high costs of ex-situ trcatment relative to dredging calls for improvement of dredging
technologies to enable sediment removal at near \n-situ densities and precise removal of
contarunated sediments to limut the capture of clean sediments and water. [n this manner, the
volume of dredged matenal requiring containment or treatment can be reduced.

Ex-Siru Controls

Research is needed to improve control of contaminant releases, long-term monitoring methods,
and techniques for preserving the capacity of existing confined disposal facilities (CDFs).

e The potential for acceptability of constructing contained aquatic disposal (CAD) facilities on
or near contaminated sites must be explored fully. The USEPA and USACE should support
research to improve design tools for preventing containment failure, improve monitoring
methods for assessing long-term performance, control contaminant loss, and determine risk-
reduction effectiveness through contaminant isclation.

The USEPA and USACE should suppor research for promoting the rcuse of CDFs and
CADs and for improving tools for the design and evaluation of their long-term stability and
cffectiveness.

R&D on ex situ treatment technologies s warranted in the search for cost-cffective treatment
of large sediment volumes. Bench- and pilot-cale testing of ex-situ treatment technologies, and



eventually full-scale demonstrations in marine systems, are needed to LMProve cost estimates,
resolve technical problems, and improve treatment effectiveness.

Technology Innovation

Additional R&D and demonstration projects are needed to improve existing technologies and
reduce nsks associated with developing and implementing innovative approaches. The
advancement of cost-effective and innovative technologies could be facilitated by peer review of
R&D proposals and side-by-side demonstrations of new and current technologies. The USEPA and
USACE should develop a program to support such R&D and demonstration projects.

Improving Project Implementation

Although improvements in decision-making and remedsation technologies would contribute to cost-
effective contaminated sediment management, a variety of practical issues must be addressed to
remove constraints in project implementation. These include responsibility for source control, site
characterization needs and technologies, interim controls, and promotion of beneficial uses. The
comumittee's conclusions and recommendations regarding these issues are presented below.

e As ports currently bear an unfair share of the responsibility for remediation and placement of

contaminated sediments, project implementation would be facilitated by transferring the burden
for source control to states and polluters. Federal and state regulators, together with the ports,
should investigate the use of appropriate legal and enforcement tools to require the upstream
contributors to the contamination to share equitably in the cleanup costs.

New and improved techniques are needed to reduce the costs and enhance the precision of site
assessments. The use of remote sensing technologies, including rapid and accurate sensors may
accomplish this goal. The USEPA and USACE should jointly support R&D to advance the
state of science in site assessment technologies. Objectives should wnclude the identification and
development of advanced survey approaches and new and improved chemucal sensors for
surveying and monitoring.

In cases where sediment contamination poses an wraminent danger, administrative and
engineering or structural controls can be used to reduce risks to potential human and ecological
receptors from exposure to contamuinated sediments over a short term until 2 more permanent
remedy can be implemented.

Beneficial uses of dredged contaminated matenal can provide disposal altemnatives that are
socially acceptable These may include creation of 1slands for seabird nesting, landfills for
urban development. beach nounshment, wetlands, shoreline stabilization, topsoil for landfll
covers, and other potential marketable uses of the matenal. The USACE should revise its
policies to allow for placement strategies that incorporalte the beneficial use of contaminated
sediments even if they are not the lowest cost altematives. Regulatory agencies involved in
contaminated sediment disposal should dcvelop incentives for and encourage implementation
of beneficial use alternatives. Funding should be continued for R&D of innovative bencficial
uses of contaminated sediments and the development of technical guidance and procedures for
environmentally acceptable beneficial reuse.



SUMMARY

There is no simple solution to the problems created by contaminated marine sediments. However,
the NRC Marine Board study summarized in this presentation indicates that careful problem
formulation and good information provide the foundation for good decisions in managing
contaminated sediments. Incremental improvements can be made in decision making, remediation
technologies, and project implementation that may result in cost-effective, socially acceptable, and
environmentally sound solutions.
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SEDIMENT CLEANUPS SHOULD FOCUS ONLY ON THOSE STATIONS
EXCEEDING THE CLEANUP SCREENING LEVELS OF THE SEDIMENT
MANAGEMENT STANDARDS

epared by Lincoln Loehr 206 / 389-£6219%) ({(Helliey, Zhrman, White
McAuliffe)

INTRODUCTION

A cleanup approach that emphasized just cleaning up the
staticns that exceed the Cleanup Screening Level ("CSL") of the
Sediment Management Standards {"SMS") was proposed to the
Sediment Cleanup Work Group ("SCWG") in 1994. This approach was
andorsed Ly that advisory group wnich in turn recommended :he
apprcach to the directers of the five state and federal agencies

zhat naa convened the advisory group. In 1995 this approach was
zndorsad by the directors of those agencies. The CSL is also
<nown. as the "minor adverse e2ffects level". By focussing cleanup

2fforcs on those stations exceeding the CSL, remaining sediments
would not exceed the minor adverse effecrs level and, consistent
with the SMS, would not necessitarte additional cleanup.

PROBLEM IDENTIFICATION

Although the directors of the five agencies endorsed the
SCWG's approach in 1955 as a means to speed up sediment cleanup,
the reality is that EPA and Department of Ecology staff& have
delinerately resiscted implementing it. Agency staff have held
our for costly cleanup of sediments that did not exceed the CSL
and this in turn has delayed sediment cleanup. Agency staff have
essentially said that cthey were not compelled to follow the
approach that their direcrors nad signed onto.

DISCUSSION

In the summer of 1994, five agencies, including the
Department of Ecology, Department of Natural Resources,
Environmental Protection Agency, Army Corps of Engineers, and the
Puget Sound Water Qualiry Authority, charrered a multiparty
Sediment Cleanup Work Group to give agency directors their
collective best ideas con how tc make progress with sediment
cleanup in Washington. The reccmmendations c¢f the SCWG were
presented to the five agency direcrtors on December 20, 1994. 1In
August 1995, the five agency direcrtors signed con to the Sediment

Cleanup Strateaqy: An Interagency Overview which formally endorsed
the implementacrion of the recommendations of the SCWG.

One of the endorsed SCWG recommendations dealt with
focussirg on cleanup of "hot spots". "Hot spots" meant only



~hose stations that exceed the CSL. In May 1996, Ecology
cupiished the Contaminated Sediments Site List, stating:

"As parcty to the Sediment Cleanup Workgroup
recommenaations of Decemper 1994, to expedite cleanup
1

ef "orts EZcology’s site list contains site: composed
solely of stations exceeaing the cleanup screesning

level. "

This is what the SCWG :ntended in :ts recommendation. It
was specifically inctended o prevent the ghenomencn cf the
"exploding cleanup sites”" zhat the sediment management standards
created. It was intended o show thar sediments exceeding the

sediment guality standard but not exceeding the CSL, were
sediments of low concern, and not cleanup sites.

To understand what 1s meant by "exploding cleanup sices',
sfer o the following figures. Tigure 1 represents a ccllection
saediment stations wnich xncluces 13 stations that exceed the
but norne that axceed the CSL. Under tne SMS, :this is not a
and i1t does not reguire remediation. The 13 staticns within
he bounded area in Figqure 1 are sediments of low concern.

Tigure 2 1s the same as Figure >, except that now three scations
exceed the CSL. Under cthe 8MS, the small area exceeding the CSL
results in all 13 of the stcations in the entire bounded area
being a contaminated sediment site, necessitating considerable
regulatory process and cleanup. However, by simply cleaning up
those three stations that exceed the CSL, the resulting condition
1s spown in Figure 3. Figure 3 is actually cleaner than Figure 1
and the bounded area is not a ccnraminated sediment site and does
not reguire remediarion., When the SCWG discussed this aspec: of
the SMS, the term "exploding cleanup sites" was created and
underscood by all the parct:icipants. All the participants
anderstood that focussing on cleanups of those stations excesding
~he CSL ard then re-evaluacing solved che dilemma of the
"exploding cleanup sites".

'
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For unknown, unexplained reasons, the principle agencies
have deliberately ignored the CSL cleanup recommendation cf zhe
SCWG and the endcrsement by their directors in faveor of
continuatrion of the exploding cleanup sites approach. In
recei1ving the recommendations of tne SCWG, Chuck Clark, EPA
Region X director stated:

"Hope this group stays committed to keeping us on the
ropes with these seven recommendations.

This issue paper is intended to do just chac.



PROPOSED ACTION

Implement the CSL cleanup approach e way was .ntended.

remaining

- c

,
Zf areas exceeding the CSL are cleaned up, toen the

sed'ments are not a site under -he rule. The purrocse cI :the
SCWG’s recommendarions was to speed up cleanups. The CSL cieanup
approacn avoids wasteful expenditures cof resources on areas of
low cencern.

o

The report back tc the SMARM cn this :1ssue next year snould
s1mply stace that beginning on May 8, 1597, the agencaies
uniformly implemenced the CSL cleanup apprcach to only reguirs
cleanup of those stations that exceed cleanup screening levels,

REFERENCES (in cihronoiogical sequence)

_oehr, _.C. <Concept paper regardilng ccncepts to Iacil-tare
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Sedimentc Cleanup Work Group, October 7, 13S4.
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Figure 1: Area of low concern.
Not a contaminated sediment site.
No cleanup needed.

Figure 2: All the bounded area
is a contaminated sediment site.
Cleanup needed.

Figure 3: Following only a CSL
cleanup. Area of low concern.

Not a contaminated sediment site.
No cleanup needed.
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IN-PLACE DILUTION CLEANUP

Prepared by Linccln Loenr (206 / 389-6219) (Heller, Ehrman, White
& McAuliffe)

INTRODUCTION

Stirring of sediments to achieve a mixture in the upger four
feet, can result in sediment concentraticns that meet PSDCA open
watey disposal criteria, meet the Cleanup Screening Levels (CSL)
and perhaps even meet the Sediment Quality Standards. If
sedimentcs do not need to be moved for maintenance dredging, this
1n-place diluticn strategy is less costly and more
environmentally friendly than dredging and disposal at another
sice.

PROBLEM IDENTIFICATION

The problem is the built in regulatcry reluctance £o
consider "dilurion as a solution to polluction”. The socuncd byte
carries a lot of impact. Never-the-less, to deny the use and
viabilizy of dilution scrategies is to impose additional costs
and delays in favor of cleanup strategies that may be
significanctly more harmful and may even waste scarce confined

disposal site capacity. In-place dilution is a viable rcol for
cleanup that should be added to the assortment of cleanup
strategies available. In-place dilution should qualify as a form
cf enhanced natural recovery. -
DISCUSSION

The PSDDA process actually recognizes the significance of
diluction. Dredging takes big bites, which, coupled with open
water disposal results in a mixing of sediments. Sediments with
surface contamination requiring cleanup could scill qualify for
PSDDA open water disposal because, following dredging, they will
be mixed with cleaner sediments, to acceptable levels.' The
analysis of four foot composites under PSDDA is a recognition of
the power of dilution.

Sediment cleanup on the other hand is driven by just the
contamination in the biologically active zone. Dredging may be

! the PSDDA acceptable levels are biologically comparable to
the Sediment Management Standards Cleanup Screening Level. Under
the hot spot cleanup strategy that the agencies are supposed toO
be using, stations not exceeding the cleanup screening level
should not require furcther cleanup.



necessary or at lesasct an opticn for a sediment cleanur. DJilution
with deeper sediments will occu

ZEven :though the PSDOCA analysis may :ndicate rhat the
sediments can be dispcsed <f in cpen water sites, -he dilsposal
itself is not benign and results in a smotrering of crganisms in
the disposal area, just as the dredging i1tself results 1n death
Lo organilisms in the dredged area. In-place dilution hcwever,
would result in sedimencs no longer reguiring a cleanup, wich the
added kenefit of not xilling crganisms at a disposal site.

PROPOSED ACTION

As a bold move, the agencies present nrere tcday should allow
one or more pilct studles ©o demonstrate in-place mixing as a
viable cleanup alternacive. Once such a demonstraticn :s made,
then the agenc: “es need To examlne wnat regulatory charnges 07
any’ may be necessary -5 allcw and even encourage 1n-piace
iiluz:ion. If changes are nseded., the Cepartment o Ecology
should then adopt an emergency rule t£o allcw in-place dilut:ion,
and simultaneously go through full rule-maxing oo allow vz,
2xtending the emergency rule as necessary until the formal rule-
making 1s complece. Obviously, a PSDDA style characzer:zation
would ke important wnen assessing the suitapility of an in-place
dilution cleanup.

Note chat experience gained with the in-place dilution
cleanup option may provide beneficial, ccst-efifective cprions
applicable elsewhere in our country and in the world. This
provides the potencial to speed up environmental benecf:
sediment clearups on a iarge scale. The opportunit, =2
this region to provide a significanctly beneficial exam
grand scale.
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RECENT OBSERVATIONS OF INCREASING PHENOL
AND 4-METHYLPHENOL CONCENTRATIONS
IN PUGET SOUND SEDIMENTS

Clay Patmont
Hart Crowser, Inc.
May 7, 1997

Issue: Phenol and 4-methylphenol concentrations in surface sediments in at [east several
urban embayments in Puget Sound appear to be increasing, apparently because of
increasing stormwater loadings associated with diffuse, non-point sources of these
compounds. In at least three of these embayments (inner Bellingham Bay, Everett Harbor,
and central Seattle waterfront), surface concentrations are now above SMS cleanup
screening levels (CSLs), and pose a potential complication to ongoing sediment cleanup
efforts in these areas. In addition, sediments containing concentrations of both phenol and
4-methylphenol above the CSL were found to have no adverse effects in PSEP sediment
bioassays. Prompt evaluation by the PSDDA/SMS agencies of potential AET updates for
these compounds is requested. Pending the results of the ongoing AET re-evaluation, 1t
may also be advisable to initiate and coordinate a regional source evaluation and source
coatrol effort targeted towards phenol and 4-methylpheno).

Background: For several urban embayments in Puget Sound now being evaluated for
sediment cleanup, surface sedument concentrations of phenol and/or 4-methylphenol are
currently elevated relative to deeper sediment samples. Recent surface sedunent
concentrations of phenolics are also elevated relative to previous (i.e., historical) surface
sampling results collected in the same area. In addition, concurrent sediment traps
deployed withip at least two of these embayments have detected phenol and 4-
methylphenol at even greater concentrations.

The available sediment quality data imply an increasing, ongoing source of phenol and 4-
methylphenol to these urban embayments. In one instance (inner Bellingham Bay), recent
watershed source sampling by Ecology has also identified elevated concentrations of
phenol and 4-methylpheool in urban stormwater (i.e., storm drain) runoff sediments. The
refatively widespread distribution of phenolic compounds o the Bellingham Bay watershed
1s suggestive of a diffuse, non-point source. However, specific sources for these
compounds have not yet been determined.

In several urban embayments, confirmatory bioassay tests have been undertaken to venfy
or refute toxicity predicted on the basis of elevated phenolic concentrations. Relatively
high concentrations of phenol and 4-methylphenol have frequently not resulted in toxucity
to species including Eohaustorius estuarius, Neanthes arenaceodeniata, and Mytilus
edulis. These resuits, along with literature reviews of phenol and 4-methylphenol toxicity,

suggest that the current SMS and PSDDA standards for these chemicals may be overly
stringent.
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Dredger’s Option: Possible Tier IV Testing
Strategies for PSDDA Decision Making

Prepared bv

D. Michacl Johns. Chris M. Boudrcau « EVS Consultants. [nc.. 206/217-9337

Jack Q. Word « Battelle Pacific Northwest Division

Dougias A. Hotchkiss * Port of Seattle

Introduction

Puget Sound Dredged Disposal Analvsis
(PSDDA) evaluation procedures require that
sediments with concentrations of
contarmuinants of concern (COCs) that exceed
screening level (SL) concentrations undergo
biological tesiing. The objective of this
testing 1§ 1o determine whether the material
to be dredged 1s suitable for unconfined.
open-water disposal. The standard tests
consist of five acute and sublethal toxicity
tests plus bioaccumulation tests using a
bivalve and a deposit feeder. In addition to
the SL, PSDDA has established a second,
higher concentration for COCs that is
termed the maximum level (ML), 1f COCs
in the sediments are found (o be at
concentrations above the ML, the material
will not be considered suitable for
unconfined. open-water disposal. even if the
sediments pass the rouune biological tests.
Material with COCs above the ML may be
considered for open-water disposal only if,
in addition to passingthe routine biological
tests, 1t undergoes further biological tests
using specialized test procedures. PSDDA
terms the use of these specialized test
procedures Tier [V testing or Dredger's
Option. To date, no dredging proponents
have exercised this option. Appearing to
believe that the potential for passing all
standard biological testing requirements plus

1-1 Port of Seattle

specialized testing 1s low, they have opted
instead to use other disposal options. e.g.,
upland disposal.

The ML concentration was originally
established using data generated from the
Apparent Effects Threshold (AET)
approach. The ML was set at the highest
available AET concentration (termed the
high AET), meaning that in past studies all
standard Puget Sound bioassays had resulted
in staustically significant failures when the
concentration of the COC was higher than
this AET valuc. For sampies failing a ML
criterion, the possibility of passing even the
standard biologrcal toxicity &sts appeared
remote. let alone the specialized testing.
This “hikelihood of failure™ concept has
apparently discouraged dredging project
proponents from pursuing Tier [V testing.
However, the results of recent studies in
Puget Sound have included a number of
sediment samples in which the
concentrations of one or more COCs were
above the high AET, but the sample passed
all standard biological toxicity tests.

Passing sediments using Tier IV testing and
approving them for open-water disposal of
the dredged material management unit
(DMMU) could reduce overall dredging
project costs, since the cost of disposal at the
open-waler site s substantially less than the

EVS CONSULTANTS



cost of any other available disposal opuon.
Cost savings from successtul Tier IV testing
would be greater than the additional

assessment costs of conducting Tier [V tests,

awven the jarge cost differential between
open-water and upland disposal. The
purpose of this paper is to present an
approach to Tier IV testing that could be
used in the tuture by dredging project
proponents.

Problem Identification

Tier IV or Dredger’s Option requires
¢xpanded toxicity and bioaccurnulation
tesuing (PSDDA 1988). The purposes of the
tiered testing approach are to further
characterize the sediments and to ascenain
whether disposing of the sediment at an
open-water site will result in COCs
exceeding Site Condition [1. which is an
unacccpatable risk to the environment. By
1ts nature. Tier [V testing requirements wiil
be dictated pnimarily by site-specific
conditions. since Tier [V testing is intended
10 address problems associated with a
specific subset of COCs located within the
dredging arca.

Ultimatelyv. the PSDDA agencics are
concerned with making the most appropriate
disposal decision for project DMMUs.
Sediments with COC concentrations above
the ML which have passed the standard
bioassays must be fully characterized to
identify any toxicological or
bioaccumulative concerns and to determine
the most suntable disposal option. The need
to better define sediment quality ragses (wo
questions that should be addressed by the
agencics in making decisions concemning
DMMUs with COCs above the ML:

—ﬂ- Port of Seattle

1} Do the COC concentrations pose
unacceptable risks?

2) Which test tvpes are the best suited
10 1denttiv the risks associated wath
the specific COCs present at
concentrations above the ML?

The 1ntent of this paper is to provide ideas
tor both dredging proponents and PSDDA
agency staff to consider when evaluating the
appropnateness of Tier [V testing.

Discussion

Undertaking a Tier IV evaluation requires
careful consideration and assessment of
sediment characteristics. Dredging
proponents should consider both the tvpes of
COCs that exceeded the ML and the
absolute concentration of the ML
exceedance. Depending on the scdiment
matrix being tested. it is possible that the
COC exceeding the ML is not biologically
available. making it likely that Tier IV
testing will demonstrate that the sediments
are acceptable for open-water disposal.
Other factors being ecqual. COCs only
shghtly exceeding the ML are less toxic than
COCs exceeding the ML more widely.

Dredging proponents should also evaluate
the toxicity profile of the COCs. Available
literature may indicate that sediment COC
concentrations are so close to lethal
concentration that the likelihood of passing
toxicity tests with longer exposure periods
and more sensitive endpoints is low. The
results from the standardized toxicity tests
alreadv conducted should be reviewed 1o
determine whether the response of the test
organisms provides any msight into the
potential for passing tests with longer
exposure periods and more sensitive

EVS CONSULTANTS



endpoints. Both the absolute toxicity
response of each bioassay and the variability
in replicate response should be evaluated.
Sediment samples that were toxic. but
within the limits of PSDDA evaluation
criteria, are more likely to fail Tier [V 1ests
than sediments showing little or no toxicity.
Finally. project proponents should consider
the bioaccumulative potential of COCs that
exceed the ML. Since human heaith
concerns associated with bioaccumulation
are addressed during routine testing, the
primary concern during Tier IV tesung is
with ecological bioaccumulation risks such
as impacts on species that utilize the
disposal site or species within the local
aquatic food web.

The nauonal dredged material testing
guidance developed by the U. S. Army
Corps of Engineers (U.S. ACOE) and the

U.S. Environmental Protection Agency (U.S.

EPA) provides some guidance on
conducting Tier IV testing (U.S. EPA 19911
U.S. EPA 1994). The Ocean Disposal
Manual (U.S. EPA 1991) states that Tier [V
tests should consist of toxicity and
bioaccumulation tests which will show the
long-term effects of exposure to dredged
material, and that the tests should be
carefully selected to address the specific
Issues relevant to the project in question.
Toxicity tests should:

« Measure sensitive indicators of long-
term effects of clear ecological
importance, such as survival and
reproduction

» Be of longer exposure penods than
used in the routine tests

—Ir‘- Port ot Seattle

*  Maximize exposure to sediment-
associated contaminants by focusing
on infaunal organisms

In addition, relevant guidance from the
Ocean Disposal Manuai (U.S. EPA 1991) on
bioaccumulation states that for Tier [V
testing, 1t may be more appropriate (o expose
test organisms until tissue accumuiation
steady-state 1s achieved than to use a
standard 28-day exposure period. The
manual also provides some guidance on
interpreting tissue residue data. stating that
concern over potential adverse impacts
increascs with:

* Number of species 1n which
bioaccumulation from the dredged
material is statistically greater than
bioaccumulation trom a reference
material

»  Number of COCs for which
bioaccumulauon from the dredged
material 1s statistically greater than
bioaccumulation from a reference
material ]

¢ Magnitude by which
bioaccumulation from the dredged
material exceeds bioaccumulation
from a reference material _

+ Toxicological importance of the
COCs

*  Propensity of the COCs with
statistically sigruficant
bioaccumulation to biomagnify
within aquatic food webs

Both toxicity and bioaccumulation strategies
that are consistent with national guidance
are available for conducting a Tier [V

EVS CONSULTANTS
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analysis ot Puget Sound sediment. At least
one of the toxicity test organisms currently
used in routine PSDDA testing (Neanthes
arenaceodentata) can be used to investigate
the potential for impacts associated with
long-term exposures to COCs. Research
conducted by Johns and Ginn (1990) and
Johns et al. (1991) for the PSDDA agencies
demonslrated the possibility of conducting
studies on the effects of life-cycle exposures
{>120 days) on reproductive success.
Several measures of reproductive success.
including time to sexual maturity, percent of
females laving eggs, fecundity, and egg
viability were found to be responsive
endpoints to exposure to COCs. This testing
protocol. and ones similar in design, have
been used (o 1nvestigate the effects of
exposure to individual contaminants (EVS
1994) and ficld-collected sediment (EVS
1994; Moore and Dillon 1993).

Another toxicity test procedure using the
amphipod species Leptaocheirus plumulosus
could also be used. Testing protocols are
available for conducting 28-day tests with
test endpoints that include survival, growth.
and the production of juventles (DeWht et
al. 1992), [t s also possible to calculate
population growth indices using the data
obtained from the tests. Test protocols are
currently undergoing additional refinement
under U.S. EPA sponsorship.

An example of the type of bioaccumulation
test that might be conducted as part of a Ther
[V evaluation was undertaken during the
recent Port of Seattle Terminal {8 project.
As part of the dredged material suttability
evaluation process, the PSDDA agencies
raised concerns about the availability of
tributviun (TBT). To address these
concerns, the Port conducted
bioaccumulation testing to determine the

-‘i-l Port of Seattle

extent to which TBT might accumulate in
the tissues of two benthic invertebrates.
Unlike the tests for most Puget Sound
dredging projects, in which the tissue
residue data are used to address human
health concermns (PSDDA 1988), the
bioaccumulation tests for TBT were
intended to address potential ecological
impacts. Test exposure was extended to 45
days 1o better approximate tissue residue
steady-state conditions. Resulting tissue
residues were statistically compared to the
residues accumulated through exposure to
reterence sediments as recommended in the
national testing guidance documents (U.S.
EPA 1991, 1994). Prior to testing; 10 better
address whether measured tissue TBT
concentrations represented an exceedance of
Site Condition II, the Port searched the
literature for data that relared biological
effects of TBT to tissue residue
concentrations. Their findings were used to
establish an effects/tissue residue
concentration of 2 ppm (wet weight) to
evaluate sediment suitability for open-water
disposal. Tissue concentratians excecding
this benchmark would indicate sediment not
suitable for open-water disposal.

Proposed Actions or Modifications

Recent testing experience with Puget Sound
sediments indicates that the ML may be
exceeded without failing subsequent toxicity
and bioaccumulation tests. Tier [V testing
could in these cases be used to determine
whether the sediments are suitable for open-
water disposal. Whether Tier [V testing is
appropriate and practical will have to be
evaluated on a case-by-case basis. Factors
such as the number of COCs that exceed the
ML, the absolute exceedance of the ML, and
the toxicity profile (:ncluding
bicaccumulation and biomagnification
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potential) of the COCs that exceed the ML
should be taken into account in deciding
whether or not Tier [V testing 1s warranted.
[n addition. dredging proponents should
review other Puget Sound bioassay data
relating to the same COCs and take those
data into account in deciding whether or not
to go forward with Tier IV testing. Before
undertaking Tier IV testing, a dredging
proponent should. at a minimum:

¢ Understand the behavior (e.g.,
toxicity and bioaccumulation
potential) of the COC

+ Understand the likely toxic effect ot
the COC (e.g.. long-term moralitv.
impaired growth or reproductive
potential. behavior or central nervous
system changes)

« Evaluaie the available toxicity tests
to assure that the test endpoint
matches the expected toxic effect

* Negouate an agreement with the
PSDDA agencies on the interpretive
critena that will be used on any test
data generated for Tier IV

({ the dredging proponent determines that
Tier [V testing 1s warranted, then both
toxicity tests and bioaccumulation testing
protocols are available to address ecological
issues that might be raised by the PSDDA
agencies.

-f‘- Port of Seattle
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Introduction

In conducting amphipod bioassays. a
number of laboratories have expcricnced
problems replicating test results. Thesc
problems have becn attributed 1 part 1o high
concentranons of ammonia in sediment
interstitial water, some of which occurs
naturally as a by-product of normal sediment
chemistry (Simis and Moore 1995,
Whileman el al. 1996). In cenain cases.
such as evaluations of dredged matenal
proposed for open-water disposal. ammonia-
related toxicity may be of less concern than
toxicity duc to more persistent
anthropogenic contamnants. In response.
the U.S. Environmental Protection Agency
(USEPA) and (he United States Army Corps
of Engineers (USACE) have jointly issued
guidance on purging ammonia from

sediment samples prior (o toxicity testing
(USEPA/USACE 1993).

According to the USEPA/USACEL guidance,
ammonia purging should be conducted when
interstitial water concentrations of ammoma
exceed 20 mg/L (although 1t may be
necessary to vary this criterion depending on
the test species employed), and if ammonia
1S not a chemnical of concem at the intended
disposal site. The gurdance document
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recommends purging ammonia by aeraung
samples 10 saturation and replacing
overlying water 1n test chambers at a rate of
two volumes per day. When the intersutal
ammonta concentrations fall below 20 mg/L,
test organisms can be introduced to the test
chambers and tests can be nitiated. During
the course of the bioassay. interstitial
ammonlta concentrations should be
monitored regularly to ensure that theyv do
not excced 20 mg/L. and walter changes
should be continued at a rate of two volumes
per day 1f the ammonia concentrations are
found to exceed 20 mg/L (CSEPA/USACE
1993). The ammonia purging prolocols
have been shown to be elfective at reducing
interstial ammonia concentrations 10 below
no-effects levets prior (o testing (Pinza et ai.
In press).

Problem Identification

Despite its demonstrated effectiveness at
reducing intersutial ammonia
concentrations, this ammonia purging
protocol has a number oI potential
disadvantages. ltincreases sample volume,
laboratory space. and labor requirements,
and may cause sample holding imes to be
exceeded. The most imporant disadvantage
associated with this protocol. however. (s the
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possibility that concentrations of
contaminants of concern may also be purged
from the interstitial water. Thus, there is
concern that the observed reductions 1n
toxicity could be the result of reduced
concentrations of toxicants other than
ammonija. or the result of reduced
concentraunons of both ammonia and other
toxicants. To the best of our knowledge, no
attempts have been made to determine the
effects of ammonia purging on interstitial
water concentrations of other contaminants.

Technical Background and Discussion

Experiments were conducted in support of
dredged material evaluations which were
being conducted for Terminal {8 of the Pornt
of Seatile. o evaluate whether the ammonia
purging protocol affects only ammonja
concentrations in interstitial and surface
water. or whether the concentrations of other
contammnants are also affected. The
methods and results of these experiments are
described below.

Materials and Methods
Sediment collection and mampudation

Surface sediments from the top 10 cm of the
sediment honzon were collected from three
locations (Figure 1) near Harbor [sland.
Seattle. Washington. on April 4. 1996, using
a van Veen grab sampler. All sampling
locations had been shown 1n previous
investigabons to have elevated
concentrations of various metals and
polycycitc aromatic hvdrocarbons (PAHS)
(EVS 1996). Sampling tocations had also
been shown 1n previous investigations to
have similar grain-size distributions.
although sediments from Sampling
Location C had a moderatelyv higher sand
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content compared to the other two lecations.
Sediments were stored at 4°C untj}
processed in the laboratory on

April 29, 1996, at the inination of the tests.

Immedtiately prior to the initiation of the
tests. sediment samples from each location
were individually homogenized in order to
ensure an even distribution of contaminants.
Subsamples (approximately 500 grams) of
each sediment sample were collected for
bulk chemical analyses for PAHs, Hg, Pb.
and Zn. Samples were shipped overnight at
4°C to Columbia Analytical Laboratory
(Kelso. Washington), where thev were
immediately processed for analysis.

Test Chambers

Test chambers were prepared by adding
approximarely 200 ml of sediments to one
liter. certified-clean glass jars
(Environmental Samplhing Supply. Oakland.
California). A total of 36 test chambers
were prepared for each sampling location
(Figure 2a). Sand-filtered seawater.
obtained from Elliot Bay, Seattle.
Washington. was added to the jars to bring
the total voiume in each up to 1 liter. Fresh
seawater tor test chamber water changes was
collected from Elliot Bay on a daily basis
throughout the course of the experiment.

Experimental Desien

Each treatment was performed 1n triplicate
for each sampling location To obtain
sufficicnt sample volume for chemical
analyses. each replicate sample was
composed of three separate test chambers
which were composited following the
experiment. Once prepared. test chambers
were randomly assigned 10 on¢ of two
treatment groups. consisting of “purged”
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samples designated to undergo the ammonia
purging protocol. or “non-purged” samples,
designated to receive no trearment

(Figure 2a). All test chambers were placed
into two gravity fed water baths maintained
at 20°C. Half of the chambers were placed
into a water bath reserved for purged
samples, while the other half were placed
into a water bath reserved for non-purged
samples.

Each test chamber was continuously aerated
throughout the duration of the test {a control
test chamber, connected to the aeration
systemn and containing only seawater, was
included as a control for possible
contamination from the aeration svsicm).
Test chambers were allowed to equilibrate
for 24 hours before 1esting was initated
(Figure 2b). The 24-hour equilibrauion
period is simtilar to the test initiation
protocol used for sediment toxicity tests
(ASTM 1995).

Following the 24-hour equilibration period,
one-half of the test chambers assigned o 1he
non-purged group were sampled for
chemiycal analyses. and the remaiming
samples were maintained in the water bath
for an additional 10-day period. the duration
of a standard amphipod bioassay commonly
used in dredged-material toxicity evaluations
(ASTM 1995). Thus, interstitial and
overlying walter concentrations were
determuned at the initiation (“Day-0") and
termunation (““Day-10") of a standard
bioassay test period (Figure 2b).

For the test chambers assigned to the purged
group. overlying water was exchanged twice
daily (at approximately 12-hour intervals)
for seven davs. A 7-day purging penod was
chosen for this study because it represented
the average period of purging normally
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required for sediment sampies taken near
Harbor Island. Interstitial ammonia
concentratjons were not determined in this
study, as we were primarily concerned with
the effects of the ammonia purging protocol
on the concentrations of other contaminants.

The procedure for exchanging overlying
water involved removing (via siphon)
approximately 600 mL of overlying water.
A small amount of overlying water (less
than 200 mL) was left in order to minimize
disturbance at the sediment-water interface.
Test chambers were immediately
replenished with fresh seawater by slowly
pouring the water down the side of the
chamber to avoid disturbing the sediments.
Afier 7 days of twice-daily water exchanges,
bhalf of the test chambers were sampled for
chemjcal analyses (“Day-0")(Figurc 2b).
The remaining test chambers were
maintamed in the water bath for an
addittonal 10 davs as described above
(“Day-10™). Control seawater samples were
immediatety shipped at 4°C to Columbia
Analyucal Laboratory for chemical analyses
on Day O for each wreatment [purged and
non-purged).

Sample Collection and Analvtical Methods

On Days 0 and 10 for each treatment group,
overlying and interstitial water were
sampled for chemical analyses from one half
of the test chambers, chosen at random.
First. overlying water from the 3 test
chambers comprising an individual sample
was collected using a sterile pipette and
composited in a certified clecan amber glass
botte (Environmental Sampling Supply,
Oakland. California). Interstitial water was
collected by centrifuging a composited
sediment sample prepared from the same 3
test chambers at 1300 x g for 45 minutes.
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Sediments were composited by removing
samples from the test chambers with a
chemically-cleaned stainless steel spoon and
mixing them directly in the centrifuge jars.
Following centrifugation, supernatants were
removed from the centrifuge jars with sterje
pipeties and placed in centified clean amber
glass bottles (samples designated for metals
analyses were fixed with nitric acid) for
immediate shipment to the analytical
laboratory.

All analyses were performed by Columbia
Analytical Services. Inc., Kelso,
Washington. USEPA methods (USEPA
1983, 1986) used for determining analyte
concentrauons were as follows:

SAMPLE USEPA

ANALYTE MaATRsX MeTHOO
lead, zinc sediment 200.8
mercury sediment 7471
lead water 7421
mercury water 7470
zinc water 6010A
PAHSs sediment 3540B/831C
PAHS water 3520/8310

Data Analvsis

Although sediments at the three sampling
locations selected for this study were found
to have elevated concentrations of PAls.
lead, zinc, and mercury, most water samples
contained non-detectable levels of these
contaminants. As a result, data analysis was
limited to lead and zinc concentrations in
interstitial water and lead concentrarions (n
overlying water. Day O and Day 10 samples
were analyzed separately, resulting in $1x
analyses of variance (ANOVAs). The
primary factor of interest is purging, but
location must be taken into account as a
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blocking factor. Preliminary data
explorations determined that variance is not
homogeneous across {ocations; higher mean
concentrations relate 10 higher vanance.

The rankit transformation (Conover 1980,

p. 317) was performed, and the transformed
data conformed to the assumptions of
ANOQVA. Statistical power analysis for
ANOV A based on non-transformed data was
performed, assuming an alpha-level of 0.05
and a desired power of at least 75 percent.
Statistical power is the probability of
detecting a difference between sample
means, given the population mean difference
and vanance. Population variance was
estimated using two levels of sample
variance. Although statistical power
analysis was not conducted on transfcrmed
data. it was likely to be higher than with the
untransformed data, since the untransformed

data do not conform to the assumptions of
ANOVA.

At the lowest observed sample variances
(observed for overlying water concen:rations
and Dayv 10 interstitial water ¢oncentrations),
a difference in population means in purged
and non-purged samples of 1.5 gg/L would
be sufficient to attain power greater than

8§35 percent. For the highest observed sample
variances {observed for Day O mterstitial
concentrations), a difference in population
means of 55 to 80 pg/L 15 required to attan
the desired 75 percent power. For this
reason, we set the alpha level at 0.10 for Day
0 interstitial concentrations, still requiring a
population difference in the 48-70 g/l
range for 75 percent power.
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Results
Bulk Sediment Concentrations

As stated above, previous investigations
have shown that concentrations of low
molecular weight PAHs and metals were
clevated in sediments at the sampling
locations selected for this study. Analyses
of bulk sediments showed that samples
collected for this study were similar to those
collected previously (Table 1).

Tables 2, 3, and 4 display the observed
concentrations of metals and PAHs.
Statistical compansons were limited to the
contaminants present 1n detectable
concentrations. Of the contamunants
analyzed for in overlying water samples in
this study. only lead was present in
detectable concentrations. In the interstitial
water samples. only lead and zinc were
present in detectable concentrations. No
contaminants of concern were detected in
the scawater control sample. The
histograms in Figurc 3 display the difference
in sample means for purged and non-purged
samples for the six ANOVA endponts.

Results of the statistical analysis are
displayed in Table S. Location (the blocking
factor) was statistically significant in five of
the six ANOVAs, reflecting the higher
concentratjons at locauon B. Purging was
not significant in most cases, with the
exception of Day 0 lead concentrations n
overlying water (p=.001). For this case. the
sample mean Jead concentration for
non-purged Day O overlying water 1s

4.9 pg/L greater than that for purged
samples. Interaction was also significant for
Day O lead concentrations in overlying water
{p=.037). apparently duc to the fact that
there was no difference in mean level (in
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purged vs. non-purged samples) at
location C.

Due to the low statistical power for the

Day O interstitial tests, we should note that
the mean interstitial lead concentration for
the Day O purged samplies is 24 ug/L. Jower
than the mean for the Day () non-purged
samples. For zinc. the mean for purged
samples is 15.6 ug/L tower. Neither of these
differences 1s statistically significant.

Discussion

Numerous studies have shown that
naturally-occurring ammonia in freshwater
or marine sediments can be resporisible {or
toxicity in these sediments (Whiteman et al.
1996).Thus. when conducting dredged-
material evaluations. it may be desirable
either to reduce interstitial ammonia
concentrations before beginning bjoassays
(USEPA/USACE 1993), or to measure
ammonia-related toxicity separately from
that caused by other contaminants present in
the scdiments (Whiteman et al. 1996).

In this study. we have evaluated the effects
of a recomimended ammonia purging
protocol (USEPA/USACE 1993) on
concentrations of contarninants other than
ammonia in 1nterstitial and overlying water.
Our results show no evidence that ammonia
purging decreases the level of lead or zinc in
interstitial or overlying water after the
10-day period of a bioassay test. In fact. the
mean of the purged samples at Day 10 was
higher in most cases. There 1s some
evidence that concentrations of lead and zinc
immediately following purging (Day 0) may
be Jower in the purged samples. For
overlying water, purged samples had
significantly lower lead concentratjions than
non-purged samples at Day 0 (a difference
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of 4.9 ug/l.). The concentrations in
interstitial water at Day 0 were also lower
for purged than for non-purged samples. but
the differences were not statisticaily
significant.

Lower concentrations of contaminants in the
purged samples at Day 0 may be the result of
relatively rapid dilution dunng the purging
process. Contaminant concentrations in the
non-purged samples were ultimately (after
10 days) similar to levels observed in the
purged samples, possibly due 1o resorption
of lead and zinc from the water back into the
bulk sediments. This explanation is
consistent with our current understanding of
the relative masses and mobilities of
contarninants 1in Puget Sound sediments;
most tead contamination 1s bound up in the
sediments. and is rarely affected by changes
in the overlying water column. In fact,
benthic flux measurements taken by other
investigators near the sampling sites used in
this investigation have shown that sediments
act as a sink for dissolved lead in the
overlying water (Boatman and Devol 1995).

This study was hampered by low
concentrations of most contaminants 1n the
water column. Also. high vanability in
initial concentrations of contaminants in
interstitial water resuited in low s1atistical
power for some comparisons. However, the
Day 10 results for lead and zinc in
interstitial water and lead in overlying water
are clear. There is no evidence that the
ammonia purging protocol has signjficant
long-term effects on these contaminants in
the water column.

—‘ﬂ- Port of Seattle

Proposed Actions or Modifications

The results descrnibed above show no
evidence that the application of the ammonia
purging protocol results in significant
alterations of concentrations of metals (lead
and zinc) in overlying or interstitial water in
solid-phase bioassay samples. This study
provided no evidence to suggest that the
ammonia purging protocol should be
discontinued or modified in those dredged
matenial evaluation bioassays for which it is
indicated by interstitial ammonia
concentrations exceeding established
guidelines.
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Figure 1.

Harbor Island sampling locations
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Table 1. Bulk concentrations (mg/kg) of various contaminants
in unmanipulated sediment samples

SAMPLE
ANALYTE A B c
Metals
Lead 154 570 393
Mercury 0.6 0.7 0.3
Zin¢ 229 1040 89.5
Polycyclic Aromatic Hydrocarbons
Naphthalene <0.2 <02 < 0.2
Acenaphthyiene 1.7 2.6 07
Acenaphthene <0.2 <0.2 <02
Fluorene 0.08 0.09 0.09
Phenanthrene 0.36 0.57 0.35
Anthracene 017 0.28 0.13
Fluoranthene 0.56 0.96 0.58
Pyrene 1.7 1.1 0.99
Benz{a)anthracene 0.29 0.53 0.21
Chrysene 0.64 f 0.35
Benzo(b)lluoranthene 0.66 0.86 0.37 -
Benzo(k)lluoranthene 0.22 0.38 0.16
Benzo(a)pyrene < 0.6 <0.76 < 0.32
Dibenz(a.h)anthracene 005 ¢.07 < 0.08
Benzolg h.a)perylene 0.11 €7 005
Indeno(t,2.3-c.a}pyrene 0.12 0.23 0.07 -
—.ﬂ' Port of Seattle EVS CONSULTANTS
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Table 2. Concentrations of lead, zine, and mercury (in ug/L)
in purged and non-purged interstitial and overlying water samples

+H]
—

b

c}

d)

Davy 0 Day 10

ANALYTE Al A2 A3 B1 B2 B3 ci .. C2 C3 Al A2 A3 B1 Bz B3 Cc1 cz2 C3
Non-purged interstitial water
Lead 44 g 11 204 B 72 g 10 24 12 10 14 49 51 43 7 8 8
Zing 53 <10 10 157 56 63 14 14 32 t4 12 12 54 52 57 17 14 18
Mercury <01 <01 <01 <01 <01 <01 <01 <31 <01 <01 <01 <01 <01 <01 <01 <01 <01 <01
Purged interstitial waler
Lead 20 i4 e 36 52 48 11 15 18 12 10 6 55 61 51 14 5 10
Zinc 28 20 13 36 48 52 18 22 27 13 14 <10 67 66 67 27 i3 26
Mercury 0.2 <02 <02 <01 <01 <01 <01 <02 <01 <Dt <01 <01 <01 <Dt <07 <01 <01 <01
Non-purged overlying water
Lead 4 3 8 12 27 11 2 2 2 2 2 2 2 2 7 2 2 2
Zinc <10 <10 4 13 16 <10 21 0 <10 <10 <10 <i0 12 12 16 <10 <10 <10
Mercury <01 <01 <01 <Ci <01 =01 <01 <01 <0} <0.1 <01 «0.1 <01 <Gt <01 <01 <01 <01
Purged overlying water
Lead 3 2 2 5 6 3 2 2 2 2 2 2 2 3 3 2 8 2
Zine <10 <10 <10 10 12 i2 =10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

<01 <01 <01 <01 <61 <01 <01 <01 <01 <01 <01 <01 <01 <01 <01 <01

hMercury <01 <01
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Table 3. Concentrations of low molecular weight polycyclic aromatic hydrocarbons
(in pg/L) in purged and non-purged interstitial water samples

Dav 0 ' Day 10
ANALYTE A1 A2 A3 B1 B2 B3 a1 c2 C3 A1l A2 A3 B1 B2 B3 (] c2 c3
_;) Non-purged Interstitial water )
Naphihalene <20 <20 <20 <20 <104 <100 <100 <100 <100 <10 <10 <10 <10 <10 <10 <25 <30 <30
Acanaphthylene <20 <20 <20 <20 <100 <100 <100 <100 <100 <10 <10 <10 <10 <10 <10 <25 <30 <30
Acenaphlhene <20 <20 <20 <20 <100 <100 <100 <100 <100 <10 <10 <10 <10 <30 <10 <25 <30 <30
Fiuorene <4 <4 <4 <4 <20 <20 <20 <20 <20 <2 <2 <2 <2 <2 <3 <5 <b <§
Phenanthrene <2 <2 <2 <2 <10 <10 <i0 <10 =10 <10 <10 <10 <1 <1 <15 <25 <3 <3
Anlhracens <2 <2 <2 <2 <10 <10 <iQ <«i0 <10 <10 <10 <10 <1 <1 <15 «25 <3 <3
Fiuoranihrene <4 <4 <4 <4 =20 <20 <20 <20 <20 <2 <2 <2 <2 <2 <3 <5 <5 <6
Pyrense <4 <4 <4 «d <20 <20 <20 <20 <20 EY 4 <2 <2 <2 <3 <5 <5 <&
Benz{ajanlhracene €2 <2 w2 <2 <10 <10 <10 <«i0 <10 <3G <10 <10 <1 <1 <15 <25 <3 <3
Chrysena <2 <2 <2 <2 <30 <10 <10 <10 <10 <10 <10 <10 <1 <1 <15 <25 <3 <3
Renzo{bjlluoranihene <4 <4 <4 <4 <20 <20 <20 <20 <20 <2 =2 <2 <2 <2 <3 <5 <3 <B
Banzo{kMluorarthene <2 <2 <2 <2 <10 <10 <10 <10 <10 <10 <10 <10 <t <1 <15 <25 <3 <A
Benzola)jpyrene <2 <2 <2 «Z <t <10 <10 <10 <10 <10 <10 <10 <t <1 «i58 <25 <3 <3
Dibenzia.hjanlhracene <2 <2 <2 <2 <10 <10 <10 <10 <10 <10 <10 <10 <l <1 <15 <25 <3 <3
Banz{g,h,ilanthracene <4 <4 <4 <4 <20 <20 <20 <20 <20 <2 <2 <2 <2 <2 <3 <5 <6 <6
Indeno{1.2.3-c.dipyrens <2 «? <2 <2 210 <1 <10 <10 <10 <10 <10 <10 <1 <1 <15 <25 <3 <3
b) Purged Intersiitlal water

Naphlhalene <10 <30 <10 <10 <10 <10 <30 <30 <30 <15 <10 <10 <10 <30 <15 <30 <30 <40
Acenaphthylene <10 <10 <10 <10 <10 <10 <20 <20 <30 <15 <10 <10 <10 <30 <15 <30 <30 <40
Acenaphthang <10 <10 <10 <10 <10 <10 <30 <30 <30 «15 <10 <10 <10 <10 <15 <30 <30 <40
Fluorene ? <2 <2 <2 <2 <2 L0 =B <6 <3 «2 <2 <2 <2 <3 <G <6 <B
Phegnanthiene <1 <1 =) <] <} <t <3 <3 <3 <15 <1 <1 < <1 <15 <3 <3 <4
Anthracene < <l < <1 <1 <t <3 <3 <3 <i5 <1 <1 <i <l <15 <3 <3 <dq
Flustanthene <2 =2 <2 <2 <2 <2 <6 <6 <6 =3 <2 <2 <2 <2 <3 <B <b <8
Pyrene <2 <2 <2 <2 <2 <2 <6 <B <6 <3 <2 <2 <2 <2 <3 <b <B <8
Benz(a)anthracene <1 < <1 <1 <1 <1 <3 <7 <3 <i5 < <1 < <1 <15 <3 <3 <4
Chrysene <1 <1 < ] < <} <3 <3 <3 <15 <1 <1 <l <1 <15 =3 <3 <d
Benzofbiflugranthene <2 <2 <2 <2 <2 <2 ' <B <b <6 =3 <2 <2 <2 2 <3 <6 <G <B
Benzoi(klluoranthene <1 <1 <4 <1 <1 <1 <3 <3 <3 <15 -1 < <1 <1 <15 <3 <3 <4
Benzo(a)pyrena <1 <1 <1 e < 2 =3 <3 <3 <15 <1 <1 <1 <1 <15 <3 <3 «d
Dibanzfa hjanihracens <1 <1 <1 <1 < <t <3 <3 <3 <15 < < <1 <1 <15 <3 <3 <4
Benz{qg.h nfanthiacena «Z «2 <2 < <2 <2 <B <6 <& <3 <2 <2 <2 <2 <3 <B <B <8

Indeno(t 2.3-c.d)pyrene <1 <1 < <1 < <1 <3 <3 <3 <15 <fi <1 <1 <1 <15 <3 <3 <4
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Table 4. Concentrations of low molecular weight polycyclic aromatic hydrocarbons (in pg/L)

ANALYTE

n) I:J"t;r::;t:lrge_d.intersiﬁial waler

Naphihalene
Acenapthyleng
Acenaphthene
Fiuoiens
Phenanthirens
Anttvacene
Flugranihene

Pyrene
Benz{alanthracene
Chrysens
BenzofbMluoianthene
Benzo{k)fluorantheng
Benzofalpyrene
Dibenzia hijanthiacone
Benzigh.panthiacens
Inckenn (1,2 3-c dipyrona

D) Purgedinlersiitial water

Naphihatene
Acenaphinytens
Acenaphihiene
Fluorene
Phenanthrens
Anthracene
Fluoranthene

Pyrene
Benz{a)anthracena
Chrysene
Benzo{bjtiuoranihgne
Benzofkjllucranthena
Benzo{alpyrene
[tbenzia,hranlhracens
Benz{g h janlhracens
indeng(1,2,3-c.dipyrons

Al

<20
=70
<20
<4
2
«Z
wd
<4
<2
<2
<4
«g
2
=z
<4

<2

<1
<1
<1
<42
<01
<0
<02
<02
<01
<{ 1
<02z
<01
<01
<01
<Q 2
<0 1

<1

<1

<
<2
<01
<01
<02
<02
<03
=01
<02
<01
L
<01
<02
<0.1

<
<1
<
<[ 2
=01
<01
<02
<02
<01
<1
<02
<01

<01

<1
<02

<01

<20
<20
<2
<d
<2
(2
<4
<4
C2
(2
<d
<2
<2
(2
<4
-2

<

<

‘102
<01
<01
<032
<0 2
<1
<01
<0.2
<1
<01
<01
<02
<01

(1
<1
<02
<01
<01
<02
«02
<0
<01
<02
<01
«0 1
<1
<G 2
<01

=1

<1

<l
<02
(il
<03
<02
(02
<01
<01
<02
(01
<01
<01
<02
<D

<20

<1
<1
<1
CO 2
<01
<01
<02
<02
<01
<01
(.02
<1
<01
<01
<{(0.2
<0.1

in purged and non-purged overlying water samples

Day 10

(22 C3 Al A2 A3 B1 B2 @3 c1 c2 Cc3
<20 «20) “ 1 <1 <) <1 <1 <l <} <1 <l
<20 =20 <1 <1 <l < <] =1 <] <1 <1
=20 <20 <1 < < < < <l <1 <1 <1
«d <4 <02 =02 <02 <02 <02 =02 <02 <02 <02
<2 <2 <1 <07 <01 <01 <07 <01 <01 <01 <01
<2 <2 <01 <0t <01 <01 <01 <01 <01 <01 <01
<4 <d <02 <02 <02 <02 <02 <02 <02 <02 <02
<4 <d <02 <02 <02 <02 <02 <02 <02 <02 <02
<2 <2 <01 <01 <01 <03y <01 <01 <01 <01 <01
<2 2 <01 <01 <01 <031 <D1 <01 <01 <01 <03
cd <4 <32 <02 <02 <02 <02 <02 <02 <02 <02
<2 <2 <01 =071 =01 <071 <01 <0 <01 <01 <01
<2 <2 <01 <01 <01 <O =01 <01 <01 <01 <1
<2 <2 <01 <01 <01 <01 <01 <01 <01 <01 <01
<4 <d <02 <02 <02 <02 <02 <02 <02 <02 <02
«? «Z <01 <01 <01 <01 <01 <01 <01 <01 <Di
<1 <4 <1 < <1 <1 < <1 <1 <3 <
<l <d <1 < <1 <1 <1 =1 <l <} <1
<1 <4 <1 <1 <1 <1 <f <1 <1 <1 <1
<02 <08 <02 <02 <02 <02 <02 <02 <02 <02 <02
<1 <04 <01 <01 <03 <01 <01 <01 <01 <01 <0}
=01 <04 <01 <01 <01 <01 <01 <0t <01 <01 <01
<2 <08 <02 <02 <02 <02 <02 <02 <02 <02 <02
=32 <08 <02 <02 <02 <02 <02 <02 <02 <02 <02
<1 <04 <01 <01 <01 <0+ <01 =01 <01 <0y <01
<1 <00 4 «Q.1 <1 <01 <01 <01 <01 <01 <01 <01
<02 <08 «02 <02 =02 <02 <02 <02 <02 <02 <02
«J01 <04 <01 <01 <01 <01 <01 <01 <01 <01 <Dt
<1 <04 <01 <34 <01 <01 <03 <@G1 <01 <0.1 <0t
<01 <04 <01 <071 <01 <01 <07 <01 <01 <01 <01
«02 <08 <02 <02 <02 <02 <02 <02 <02 <02 <02

<0.4 .1 <01 «0.1 <01 <01 <01 <01 <01

<0.1

<03




Table 5. ANOVA Results

DEGREES OF
FREEDOM SuM OF SQUARE  MEAN SQUARE F VALUE P-VALUE
a. Interstitial Water, Lead Concentrations, Day 0
Location 2 9.0854 4.5427 11.8527 0.0014°
Purge 1 0.1158 0.115¢ 0.3023 0.5928
Loc:purge 2 1.0403 0.5202 1.3572 0.2942
Residuals 12 4.5992 0.3833

b. Interstitial Water, Zinc Concentrations, Day 0

Location 2 B.4616 4.2308 8.8131 0.0044*
Purge 1 0.0827 0.0827 0.1723 0.6854
Loc:purge 2 1.3512 0.6756 1.4074 0.2824
Residuals 12 5.7607 0.4801

¢. Overlying Water, Lead Concentrations. Day 0

Location 2 8.3414 41707 40.2932 0.0000"
Purge 1 1.8044 1.804¢ 17.4325 0.0013"
Loc.purge 2 0.9096 0.4548 4.3937 0.0370"
Residuals 12 1.2421 0.1035

d. Interstitial Water, Lead Concentrations, Day 10

Location 2 10.3110 S.1555 15.2866 0.0005°
Purge i 0 0615 0.0815 01823 _ 0.6768
Loc:purge 2 1.1233 0.5618 1.6653 0.2300
Residuals 12 40471 0.3373

e. interstitia) Water, Zinc Concentrations, Day 10

Location 2 11.7068 5.8534 26.4840 0.0000°
Purge 1 0.2457 0.2457 1.1115 0.3125
Loc:purge 2 0.5234 0.2617 1.1841 0.3354
Residuals 12 26522 0.2210

f. Overlying Water, Lead Concentrations, Day 10

Location 2 1.3875 0.6938 1.4594 0.2708
Purge ) 0.4769 0.4769 1.0033 0.3363
Loc:purge 2 0.3728 0.1864 0.3922 0.6839
Residuals 12 5.7044 0.4754

NOTE - Indicates significant effect (o = 0.10)

-ﬁ Port of Seattle EVS CONSULTANTS
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Introduction

Determining the suitability of dredged
material for unconfined, open-water disposal
in the Puget Sound Dredged Disposal
Analysis (PSDDA) program 1s based on the
concentration of contaminants of concern
(COCs) and the outcome of sediment
toxicity and bioaccumulation testing.
Toxicity testing of dredged material samples
is required when COC concentrations
exceed the Screening Level (SL)
concentration; bioaccumulation testing 1
required when selected COC concentraions
exceed the bioaccumulation trigger (BT)
concentrations (PSDDA 1988). For some
proposed dredging projects, COCs have
been found for which there are no
established PSDDA tests. In most cases.
evaluation of the sediments contaminated
with the COCs 1s adequately addressed by
the existing testing program. since oxicity
contributed by these COCs would be
1dentified dunng routine toxicity lesting.
For some potential COCs, however, the
toxicity tests currently required by PSDDA
may not adequately address all biological
threats associated with the contaminant.
Determining the suitabitity of the material
for open-waler disposal requires additional
testing.

1‘7 Port of Seattle

The PSDDA process gives the agencies
flexibility in addressing COCs without
criteria in determining dredged-materia)
guality. This issue paper outlines the
process used 10 evaluale dredged material
that contained tributyitin (TBT) from the
Port of Seattle's (Port's) Termmunal 18 (T-18)
projcct, and presents recommendations for
refining the PSDDA process for evaluating
non-routine COCs and for future decision
making concermning TBT.

Problem Identification

During the development of the PSDDA
program. TBT was not identified as a COC.
TBT has been analtyzed only when there was
reason 1o believe it was potential]y present,
primarily 1n sedimems 1n marinas and near
shipyards. 1n 1988, the PSDDA agencies
determined that TBT was a chemucal of
concern, and established a SL for TBT in
sediment of 20 ppb as un and a BT of 219
ppb as tin based upon available informartion
(PSDDA 1989). As with other PSDDA
COC s, if the concentration of TBT in
sediment exceeded the SL, then woxicity
testing was required (o determine the
suitability of dredged materiul for open-
water disposal.

Additional concemns about the potential
cnvironmental impacts of sediment-
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assoctated TBT were raised in the period
prior to the initiation of the T-18 project.
Agency workgroups were formed 1o address
contamination issues and to assess TBT’s
mobility, toxicity, and bioavailability in
aquatic environments. Supertund studies
conducted in Cammencement Bay and
Elhott Bay observed high concentrations of
TBT. which prompted further investigations
and a reevaluation of TBT as a chemical of
concemn. In the Elliott Bay study near
Harbor Isiand. no toxicity was observed in
sediments using three standardized Puget
Sound bioassay tests (the 10-day amphipod
test. the bivalve larval test. and the 20-day
polychaele growtl test) even though the
sediments contained TBT at concentrations
as high as 3.060 uyg/ke (EVS and Hart
Crowser 1996). U.S. EPA (1996) presented
data from researchers which indicated that
sediment-associated TBT should be toxic at
concentrations considerably lower than the
concentrations observed n Harbor Island
sediments. Based on the U.S. EPA reporn.
PSDDA agency staft concluded that the
standard toxicity tests used 1n Puget Sound
may not be sufficiently sensitve to exhibit
toxicitv asscciated with TBT. Regujatory
agencies determined that etfects could be
measured more accurately if based on the
concentration in interstitial water (IW),
rather than the concentration in buik
sediment.

Uncerainnes ratsed regarding commonly
used Puget Sound assessment technmiques for
evaluatung TBT prompted PSDDA agency
staff to 1dentify the following i1ssues that
needed to be resolved (o determune the
surtability ot T-18 material for open-water
disposal:

« Establish threshold concentrations
for TW concentrations of TBT

—-ﬂ' Port of Seattle

analogous to the PSDDA SL which
would trigger additional testing
requirements

+ Idenufy testing procedures which can
approprately evaluate toxicity and
other adversc effects due to TBT

« [Establish data interpretation criteria
which evaluate the potential
significance of TBT concentrations
measured in IW or ussue

Technical Background and Discussion
Techmical Approach

The PSDDA agencies requested that the Port
undertake non-routine testing to evaluate
environmental concerns associated with the
disposal of TBT-contaminated sediments at
the Elliott Bay PSDDA disposal site. The
testing and cvajuation procedures proposed
by the PSDDA agencies were based. in part.
on the results of an interagency workgroup
study which proposed options for managing
TBT-contaminated sediment. The
recommended approach for establishing
TBT cleanup concentrations for Superfund
sites 1n Puget Sound was based on TW
concentrations. [W concentrations can be
calculated using an equilibrium partitioning
model. which estimates the TW
concentration of TBT based on the bulk
sediment concentration (reported in dry
weight) and the percent total organtc carbon
(TOC) present 1n the sediment. The
equilibrium partitioning model was used 1o
determine whether the calculated TW
concentration of TBT in test sedimznts was
above a threshold concentration of 0.15 pg/L
TBT,,. If so. further biological testing was
required. The TBT W criterion was based
on an analvsis of TBT concentrations in
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tissues that were associated with biological
effects. the results of which were then used
to calculate backwards to a probable [W
concentration. The proposed TBT TW
criterion was used in a manner analogous to
an SL. As with the existing PSDDA testing
paradigm, sediments with IW concentrations
greater than 0.15 ug/L TBT,,, could be
subjected to biological testing to show they
were suitable for open-water disposal.

Because the Port needed to proceed with
sampling at T-18 before the PSDDA agency
review of the TBT characterization
approaches was complete. the Port and the
PSDDA agencies negouated an agreement
for a two-step process to determine whether
IW concentrations of TBT were high enough
to warrant biological testing. The first step
applied the equilibrium model. vsing bulk
TBT and TOC concentranons measured
during an mnitial sediment collection. to
calculate whether sediments from any
dredged matenial management unit (DMMU)
potentially exceeded the proposed W
criterion of 0.15 pg/L TBT, . The model
was chosen as the first step in order to take
advantage of the fact that bulk sediment data
were avatiable that could be used to estimate
W TBT contamunaticn. The equilibrium
model used to estimate T'W concentrauons is
presented 1n Equation 1. The parttioning
coefficient of 25.000 liter/kg,. used was
chosen based upon research conducted by
Meador (1996). in which test sediments
were spitked with pure TBT compound.

{ rrBTLSEd
Equation i [TBT),, = { TOC % / 100
K

oC

Where K. = 25.000. from Meador (1996)
W) = imersitial water
and sed = sediment

—n- Port of Seattle

(N

If the calculated IW TBT concentration was
less than 0.15 pg/L. then sediments from
that DMMU were considered suitable for
unconfined, open-water disposal relative to
TBT. If the calculated IW TBT
concentration was greater than 0.15ug/L,
then hiological testing would be required to
determine whether the sediments were
suitable for open-water disposal. Aliguots
of sediments from the first collection in
which the calculated IW TBT concentration
was greater than 0.15 pg/L were centrifuged
to collect a sufficient volume of IW. which
was then analyzed for TBT.

During discussions with the PSDDA
agencies. the Port commented that the
equilibrium model would represent the
maximum potential TBT in IW for two
reasons:

1Y The Unger et al. (1986) method used
for determining bulk sediment TBT
concentrations vuses the organic
solvent methylene chlorde 1o extract
TBT. Regardless of matrix, TBT
within the sediments is extracted and
reported as a concentration. Thuos,
reported TBT concentrations within
the sediments will over-estimate
calculated I'W concentrations. since
they include TBT bound with
sediment particles, and TBT
assoclated with other matrices such
as paint chips.

2) The partivoning coefficient used in
the model was calculated from
laboratory experiments in which pure
TBT compound was spiked into
field-collected sediments. In ths
particular study. sediments from
three different locations were spiked
with a concentrated solution of TBT
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in acetone. Calculations of K. were
based on the assumption that all
partitioning was associated with
TOC and not influenced by other
factors such as the presence of
organisms or the contribution of
other sediment matrices such as
particulate matter (¢.g., pant chips).
For example, Meador (1996)
reported that log,, K values were
higher for samples with organisms
than those without. Thus, the K
used within this model may be lower
than what naturally occurs in Puget
Sound sediments.

While the Port considered it unlikely that the
source of TBT in sediments within the T-18
project was pure TBT. but rather from
products that may contain TBT. e.¢.,
agncultural pesticides, wood, textiles. paper.
leather preservatives. and paint chips. the
equilibrium model was an acceptable interim
method of estimating 1IW TBT
concentrations. However, for those samples
that exceeded the 0. 15ug/L TBT,,
concentranion based on model calculations.
the Porl proposed directlv measunng IW
concentrations of TBT in sediments trom the
second collection to determane whether
biological tesuing wouid be required. using
the same proposed IW threshold
concentrauion. IW was collected by
centrifuging sediment samples. The
collected supernatant was filtered through o
0.45 pym polycarbonate filter. then analvzed.

Sediments in which the measured [W
concentration of TBT exceeded 0.15ug/1
TBT,,, were testcd using bioaccumulation
tests. As discussed previously, PSDDA
agency staff expressed concemn that the
standard sediment toxicity tesis used in
Puget Sound were not sensitive to TBT. The

‘11- Port of Seattle

alternative was to use bioaccumulation tests
in which the action concentration for
determining whether n1ssue residue
concentrations were of concern was based
on data that related tissue residue
concentrations to measured biological
effects. Using available data, the PSDDA
agencies established the tissue residue action
concentration at 2.0 mg/kg wet weight (Fox
pers. comm. 1996; Johns pers. comm. 1996
a,b). The mean for the five bioaccumulation
replicates from each DMMU tested for TBT
was statistically compared to the tissue
residue action conceniration following the
suidance presented in the 1994 draft version
of the U.S. CPAJACOCL Iniand Testing
Manual (U.S. EPA and ACQE 1994)

Terminal 18 Resulis

Equilibrium model calculations for each of
the 86 DMMUSs associated with the T-18
project, dentified only 28 DMMUs with
calculated IW concentrations that exceeded
the criterion of 0.15ug/LL TBT,,. Caiculated
JW concentrations are presented in Tables |
and 2 and range from 0.483 pg/l 0 3.213
ug/L. When IW was extracted from
sediments trom each of these 28 DMMU's
and measured, only two DMMUs. 1C4 and
ICS. had measured TW concentrations of
TBT that were greater than 0.15ug/1L TBT
(Table 1. DMMU 1C4, which had the
highest calculated IW concentration
(3.213 pg/L) had a measured [W
concentration of 0.207ug/Lin the first
collection phase. DMMU ICS had &
calculated I'W concentration of 1.427 pg/L
and a mecasured IW concentration of 0.209
ug/L in the first collection phase. In all
cases. the equilibrium model calculations
significantly overestimated the concentration
of TBT when compared with concertrations
actually measured in the JW (Figure } and

100N
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Table 3). The ratio of measured to
calculated TW TBT ranged from 0.03 to
0.146. which corresponds to measured
concentrations of IW ranging from only 3
percent 1o 15 percent of the theoretical
calculation.

Of the two DMMUs requiring
bioaccumulation testing, one exceeded the
tissue resydue trigger value of 2 ppm wel
weight.

Discussion

The overall process used to develop both
analvtical and decysion-making approaches
for evaluating TBT worked well.
considering that many of the agency
decisions were made in “‘real time” during
the actual T-18 sediment assessment
process. The level of teamwork among the
PSDDA agencv staff and the degree of
cooperation with the Port is reflective of the
PSDDA process. Given the time frame for
decision making, agency staff consistently
applied the best avajlable data to guide the
process of defining decision criteria for
TBT. This process used by the agencics in
addressing TBT is a good mode] for dealing
with future uncertainues regarding COCa.

The results of the T-18 sediment evaluauon
suggest several modifications for addressing
concerns about TBT. These nclude:

+ TBT IW equilibrium model — The
data generated for T-18 project
sediments suggest that the
equilibium mode} overestimates the
concentration of TBT that will be
measured in IW (at least for the
Harbor Island sediment matrix). As
discussed previously. this is not
surprising considering that the

1‘:" Port of Seattie

partitioning coefficient used in the
model was derived from laboratory
experiments in which pure TBT
product was spiked into sediments.
Sources of TBT in Puget Sound
sediments are likely to be associated
with a matnx (e.g., colloidal matter,
ligands. organismal influences, paint
chips) in which the TBT is more
tightly bound and does not
equilibrate as predicted using the
partitioning coefficient developed by
Meador et al (1996). The
partitioning coefficients (K ) for
TBT in the 15 samples collected for
the T-18 project ranged from

[ 71.000 to 802.000. with a mean
value of approximately 391,700
(Table 4). These K values
represent a range of values that are
between 6.8 and 32 times higher than
the value reported bv Meador et al.
(19963 which was used in the T-18
equilibrum model. Higher K
values indicate that the partitioning
equilibrium favors the solid phase
matrix. The range of K values from
the measured TW samples indicates
that the equilibrivm modcl 15
extremelv conservative when a K
value of 25,000 is used. The current
PSDDA agency approach with new
dredging projects will require a
direct measurement of TW TBT
concentrations without the initial
step of using the model o estimate
JW concentrations from bulk
sediment concentrations. If the
model is used in the future 10
esumate TW concentrations. one
approach to making it more
predictive would be for the agencies
to adopt a Puget Sound-specific K
value. Such a value can be derived
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from the T-18 data and from the
Hylebos Waterway data, when the
latter become available. As the
equilibnum model is meant to
estimate potential TBT avatlability
conservatively, a K_. value that 1s
between the average value reported
for Puget Sound sediments and that
calculated by Meador et al. (1996)
would represent a more realistic
approximation that s still
conservative considering the
probable partitioning behavior of
TBT in Puget Sound sediments.

Tissue residue trigger
concentrations— Establish a uissue
concentralion action crilenon to
determine when the tissue residue
concentrations at the disposal site
result in effects that exceed the Site
Condition Il definition for managing
PSDDA open-water disposal sites.
At the present time. there s hitle
malched tssue residue and biological
effects data for establishing suitable
action levels for bipaccumulation
testing. The action level selected
should consider the Site Condiuon Il
definition and should address the
toxicological impornance of the COC
and the COC’s potential to
biomagnify within aquauc food
webs. Dunng the T-18 project. the
Port analyzed all available matched
tissue residue and biological effects
data for various life stages
(principally daia identified in Fent
[1996], Meador et al. [1996], and
Moore et al. [1991)) and identified
nssue residue concentrations that
were related to varying degrees ol
biological eifects. In their analys:s.
no observed effects concentrations
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(NOECs) were found to range from
0.54 to 5.9 ppm wet weight,
sublethal effects were found to range
from 0.01 to 12.6 ppm wert weight,
and lethal effects were found to
range from 4.4 to 40 ppm wet
weight. Based on this analysis
(especially as it related to the data
presented by Meador et al. (1996])
for amphipods and a Puget Sound
polycbaete, the Port suggested that a
tissue residue trigger value of 2 ppm
wet weight best represented the Site
Condition II definition,

Toxicity test species sensitivity —
The primary reason for developing
an alternative approach for assessing
TBT was that only marginal toxicity
had been observed in Puget Sound
sediments (principally around Harbor
Island and the Hylebos Waterway),
even though the bulk sediment
concentrations were in the ppm range
in some samples. One 1nitial agency
requirement was that Eohaustorius
estuarius rather than Rhepoxynius
abronius be used as the amphipod
test specles in the 10-day acute test.
This requirement was based on the
results of Meador et al. (1996),
noting up to a 20-fold difference 1n
sensitivity between the two genera.
However, even the differences noted
between the two genera 1n the
Meador et al. (1996) study did not
explan the lack of toxicity observed
jn previous tests conducted with
Puget Sound sediments. Sediments
from T-18 with concentraucns as
high 1.1 ppm dry weight were not
1ox1c 1o Eohausrorius. An
alternative explanation is that the
TBT present in Puget Sound
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sediments tested Lo date 1S not as
bioavailable as the TBT in the other
tests. Both the TW data and the
toxicity data generated for T-18
support this explanation. The results
of the IW analysis indicate that only
a small fracuion of the TBT
associated with sediments is actually
present in the [W in a dissolved
form. with typically less than O.!
percent of the bulk TBT present in
dissolved form in the TW.

Proposed Actions or Modifications

When charactenzing quality of sediments
contamipated with TBT for dredging
purposes. the following procedures should
be implemented:

()

3)

A sufficient volume of sediment
should be collected to ensure that JIW
can be collected and analvzed
following the procedures used for the
T-18 project.

If bicaccumulation testing 1s
implemented. the resulting tissue
concentrations should be compared
to effects-related data. Based on
analysis of the available tissue
residue/effects data. we conclude that
a ussue residue trigger value of at
least 2 ppm wet weight meets the
Site Condition I definition.

Although the agencies opted to
require a bioaccumulation test as the
bioclogical criterion for TBT. this was
not meant to suggest that the
standard sediment toxicity tests
available in the PSDDA program are
not sensitive to TBT. It is more

1-1 Port of Seattle

~!

4)

likelv that the majority of TBT
present is not 1n 2 bioavailable form.
It would be beneficial if additional
research were conducted to
investigate this hypothesis.

If IW TBT concentrations are going
to be calculated rather than
measured, then the partitioning
coefficient used in the equilibrium
model should be adjusted to reflect
the relationship between bulk TBT
concentrations and IW on a site-
specific basis if data are available.
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Table 1. TBT IW calculated, measured, and predicted concentrations

TBT TBT IW CALCULATED® TBT (W TBT Iw
BULK MEASUREOD PREOICTED TBT (10N)
SEDIMENT (TIN) TBT(miN)  TBT (toN)° TBT (1ON) {0.146 x W caLc)
OMMU  TOC (u9/kg) (ug/L) (o) (ug/L) wg/L)
1C 3 1.3 275 0.846 2.065 0.105
1C 4 1.4 461 1.317 3214 0.207
1C5 0.93 136 0.585 1.427 0.209
1C 6 0.95 126 0.531 1.294 0.060
1C7 1.7 3.91 0.009 0.022
1C8 1.2 0.482 0.002 0.004
1C9 0.83 86.8 0.418 1.021 0.084
1C 10 1.2 105 0.350 0.854 0.084
1C 11 1.8 48.7 0.122 0.297 0.043
1C 12 1.7 42.8 0.101 0.246 0.036
1C 13 0.84 167 0.795 1.940 D.059
1C 14 1.8 27.7 0.062 0.1s0 0022
1C 15 0.92 84 0.365 0.891 0.031
1C 16 1.9 16.7 0.035 0.086
1C 17 2.6 27.2 0.042 0.102
1C 18 0.96 48.8 0.203 0.496 0.039
1C 19 2.5 23.7 0.038 0.093
i1C 20 2.3 38.8 0.068 0.165 0.024
1C 21 1.9 7.31 0.015 0.038
1C 22 2 16.3 0.033 0.080
1C 23 1.7 146 0.344 0.838 0.081
1C 24 2.1 3.61 0.007 0.017 .
1C 25 2.8 12.8 0.018 0.045
1C 26 1.2 1.54 0.005 0.013
1C 27 2.8 25 0.036 0.087
iC 28 0.67 50 0.298 0.728 0.059
1C 29 1.5 25.3 0.067 0.165 0024
1C 30 1.2 14.6 0.049 0.119 -
1C 31 3.2 33.6 0.042 0.102
1C 32 3.7 64.8 0.070 0.071 0.025
1C 33 3.9 56 0.057 0.000
i1C 34 12 59.4 0.198 0.483 0 046
1C 35 1.4 27.7 0.079 0.193 0028
1C 36 2.6 34.7 0.053 0.130
1C 37 2.3 47.9 0.083 0.203 0030
1C 38 3.3 54.1 0.066 0.160 0023
1C 3¢ 4.8 35.6 0.033 0.081
1C 40 1 59.5 0.238 0.581 0.037
1C 41 0.52 17.7 0.136 0.332 0049

-ﬁ Port of Seattle
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Tabie 1. continued.

8T TBT IW CALCULATED® TBT IW TBT IW
BULK MEASURED PREDICTED TBT (ION)
SEDIMENT (TIN) TBT(TIN)  TBT (ioN)° TBT (ioN) (0.146 X IW caLC)
DMMU  TOC {ug/kg) (ug/L) (ug/L) (ugh) (ng/i)
1C 42 1.4 19.6 0.056 0.137
1C 43 2.3 36.5 0.063 0.155 0.023
1C 44 3.6 163 0.18% 0.442 0.030
1C 45 5.4 46 .4 0.034 0.084
1C 46 11 61.7 0.224 0.547 0.041
1C 47 1.3 45.6 0.140 0.342 0.050
1C 48 1.6 19.6 0.049 0.120
1C 49 2.2 55.1 0.100 0.244 0.036
1C 49y 13 0.59 0.002 0.004
1C 50 15 13.3 0.035 0.087
1C 51 3.5 333 0.038 0.093
1C 53 1.5 0.53 0.001 0.003
1C 54 1.7 0.6 0.001 0.003
1C 585 7 3.8 0.009 0.022
1C S6 1.7 1.3 0.003 0.007
1C 57 1 0.482 0.002 0.005

NOTE: | - calculated values exceed 0.15ug/L. (ion}
Bold measured values exceed 0.15.g/L (1on)

Calculated TBT IW based on equation #1
TBT(ion) = TBT(tin) x 2.44.
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Table 2. TBT IW calculated and predicted concentrations

18T TBT IW CALCULATED* TBTIw
BULK PREDICTED TBT (ION)
SEDIMENT (TIN) TBT (TiN) TBT (10N)® (0.146 X IW caLC)
DMMU  TOC (19/kg) (ug/L) {ug/l) (ug/L)
2C 1 0.78 4.05 0.021 0.051
2C2 1.9 2.78 0.008 0.014
2C3 1.16 0.482 0.002 0.004
2C 4 1.2 27.9 0.093 0.227 0.033
2C 5 1.3 2,98 0.009 0.022
2C 6 1.8 1.63 0.004 0.009 .
2C7 2.2 74.6 0.136 0.331 0.048
2C8 1.6 35.8 0.090 0.218 0.032
2C 9o 26 304 0.047 0.114
2C 10 24 53.6 0.089 0.218 0.032
2C 11 36 65.5 0.073 0.178 0.026
2G 12 1.9 26.9 0.057 0.138
2C 13 1.9 13.4 0.028 0.069
2C 14 47 38.9 0.033 0.081
2C 15 42 79.6 0.076 0.185 0.027
2C 16 3.6 81.9 0.091 0.222 0.032
2C 17 5.2 15.8 0.012 0.030
2C 18 4.2 12.5 0.012 0.029
2C 19 1.3 6.3 0.019 0.047
2C 20 2 35.7 0.071 0.174 0.025
2C 21 1.2 0.462 0.002 0.004
2C 22 11 0.482 0.002 0.004
2C 23 36 8.77 0.010 0.024 B
2C 24 0.84 0.482 0.002 0.006
3C1 1.3 3.91 0.012 0.029
3C2 13 3.88 0.012 0.029
3C3 063 5.65 0.036 0.088
3C 4 0.81 4.04 0.020 0.048
3Cs5 2 19.5 0.039 0.095
3C 6 0.98 9.42 0.038 0.094
3C7 1.1 0.482 0.002 0.004
4C 1 2 59.5 0.119 0.290

NOTE: ‘ - calculated values exceed 0.15.g/L (son)

Calculated TBT IW based on equation #1.
° TBT(ion) = TBT(tin) x 2.44.
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Table 3. TBT concentrations for
Phase | selected DMMUs at Terminal 18

TBT
BULK TBT IW CALCULATED* TBT IW
SEDIMENT MEASURED RATIO
(TIN) TBT(TIN) TBT (loN)® TBT (10N) MEASURED/
DMMU (ng/kg) {ng/L) (ng/L) (ng/L) CALCULATED

1C3 275,000 846 2064.24 105 0.051
1C4 461,430 1317 3213.48 207 0.084
1G5 136,450 585 1427.4 209 0.148
1C6 126,000 531 1295.64 59.7 0.046
1G9 86,800 418 1019.92 84.2 0.083
1C10 105,000 350 854 83.7 0.088
1C13 167,000 795 1939.8 59.0 0.030
1C15 84,020 365 890.6 30.5 0.034
1C18 48,750 203 495.32 38.6 0.078
1C23 145,500 342 834.48 Bi.2 0.097
1C28 50,000 300 732 58.86 0.080
1C34 59.400 198 483.12 45.7 0.095
1C40 59,500 238 580.72 36.6 0.063
1C44 163.000 181 441.64 30.3 0.068
1C46 61,700 224 546.56 411 0.075

Calculated TBT {W based on equation #1.
TBT(ion) = TBT(tin) x 2.44.

-ﬂ- Port of Seattle EVS CONSULTANTS
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Table 4. TBT partition coefficients for
Phase | selected DMMUs at Terminal 18

TBT BULK MEASUSED IN
SEDIMENT INTEASTITIAL

TBT

(TIN) WATER (TIN) % K, Koo
DMMU  (ng/kg) {ng/L} TOC (unrounded) Ko {unrounded} Koe
1C3 275.000 43 1.3 6,395 6.400 491,950 492,000
1C4 461,430 84.6 1.4 5,454 5.450 388,590 390,000
1C5 136.450 85.8 0.93 1,590 1.590 171,003 171,000
1C6 126,000 24.5 0.95 5,143 5,140 541,353 541,000
1C9 86,800 34.5 0.83 2.5186 2,520 303,126 303,000
1C10 105.000 34.3 12 3.061 3.060 255,102 285,000
1C13 167,000 24.8 0.84 6,734 6.730 801,651 802,000
1C15 84,020 12.8 0.92 6.564 6.560 713.485 714,000
iC1B 48,750 15.8 0.96 3,085 3,080 321,400 321.000
1C23 145,500 33.3 1.7 4,369 4,370 257,022 257,000
icae 50,000 24 0.67 2,083 2.080 310,945 311,000
1C34 59,400 18.7 12 3.176 3.180 264,706 265,000
1CAC 59,500 16.3 1 3.650 3.650 365.031 365,000
1C44 163,000 12.7 3.8 12,835 12.800 356,518 357.000
1C4C 61.700 16.9 1.1 3.651 3.650 331,893 332.000
2 i} TBT bulk sedment concentration
©  TBT measured interstitial waler concentration
b ) K,
% 9, TOC/00
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Introduction

Tributyitun (TBT) has received considerable
attention from both regulatory agencies and
dredging proponents along the west coast of
the UInited States. Agency workgroups have
been formed to develop guidelines for
establishing toxicological and
bioaccumulative assessment endpoints
which will define TBT concentrations
protective of both the environment and
hurmnan health. Superfund studics conducted
in Commencement Bay (Hvlebos Waterway)
and Elliott Bay ([1arbor Island), in which
elevated concentrauons of TBT were found,
have prompted reevaluation of methods used
to establish appropriate levels of concern for
this compound.

The Puget Sound Dredged Disposal
Analysis (PSDDA) process bases initial
sediment evaluations of potential toxicity on
the bulk concentration of contaminants of
concem (COCs) in the sediment. Further
biological testing of dredged material
samples s required when the concentration
of COCs exceeds either a Screening level
(SL) concentration, or a bioaccumulation
trigger (BT) concentration (PSDDA 1989).
In 1989 PSDDA established an SL of 30 ppb
and a BT of 219 ppb for sediment
concentrattons of TBT (PSDDA 1989).
Recently. U.S. EPA (1996) published
“Recommendations for Screening Values for

‘:ﬂ' Port of Seattle

Tnbutyltin in Sediments at Superfund Sites
in Puget Sound.” in which it is suggested
that bulk sediment concentrations may be
poor predictors of the bioavailable fraction
of a contaminant because of the complex
partitionung behavior of TBT. In addition,
the document suggests that the current suite
of bioassays used in Puget Sound to assess

sediment quality may not be sensitive to
TBT.

Based in part on the this report. one
conclusion by some of the PSDDA agency
staff states that an alternative approach may
be necessary to determine the suitability of
sediments containing TBT for open-water
disposal. Since the major route of uptake
and exposure for sediment-dwelling
organisms is hikely to be from interstitial
waler (IW). the PSDDA agency staff have
focused on directly measunng [W
concentrations for comparisons with toxicity
endpoints.

During the Pon of Seattle’s Terminal 18
(T-18) Project. PSDDA agency staff
proposed an W threshold concentration
critennon of 0.15 ug/L (TBT,,,) to determine
when further biological testing would be
required. This concentration is fow ¢nough
1o prevent 95 percent of the effects of TBT
observed in the laboratory and field for
water-only exposures to TBT , (U.S. EPA
1996).

16N
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The purpose of this paper is to present 2
proposed PSDDA decision scheme for
analyzing IW concentrations of TBT and an
outline of recommended [W sample
collection and analytical methods. based on

the Pont of Seautle’s T-18 project experience.

Currently, there are no regional or national
standardized methods for sampling,
processing, or analyzing TW. Anaivtical
methods. processing protocols. and
guidelines for data interpretation are all
needed to provide consistency within a
regulatory framework.

Problem Formulation

Traditionally, agencies have required
dredging proponents to collect bulk
sediments, analyze it for TBT
concentratjons, and compare these
concentrations (o a sediment SL and BT. As
previously stated, because of the issues
raised conceming the current approaches to
evalvaung TBT, ongoing projects are now
required to evaluate IW concentrations of
TBT. Since the requirement 10 test IW for
TBT is new. there 1s no previous experience
on which to base a testing approach. Two
1ssues arise from the new agency
requirements for addressing TBT:

1) What are the appropriate protocols
for extracting and analvzing IW for
TBT analysis?

What type of tesung scheme shouid
be implemented to measure TW
concentrations of TBT and cvaluate
its biological significance?

Technical Background and Discussion

During the T-18 project. an interim testing
scheme was developed 10 gutde agencies in

-1-1 Port of Seattle

deciding when further biological testing was
required based upon IW concentrations of
TBT. Since bulk sediment had already been
analyzed for TBT (dry weight basis), the
decision scheme included both the
application of the equilibrium partiuoning
model as proposed by U.S. EPA (1996) and.
when 1ndicated by model calculations, direct
measurement of TBT concentrations in [TW
(Figure 1). Aninitia} screening of TW TBT
concentrations was made using the
equilibnum partiioning model. Calculated
IW concentrations were compared to the IW
cntenion of 0.15 g/l TBT,,. For those
dredged matenal management units
{DMMUs with calculated TW TBT
concentrations that exceeded this eriteria,
archived sediment was centrifuged and the
TW was analyzed for butyltins. Injually, in
order (o decrease costs associated with
butyltin analyses. the Port proposed that the
W first be analvzed for total un (Sn), with
total Sn acuing 43 a conservative surrogate
measure of Sn as TBT. If IW (otal Sn
concentrations exceeded 0.0615 pg/L TBT
as Sn (converted from 0.15 yg TBT, /L), the
remaining IW would be analvzed for
butyltins. However. due to an insufficient
volume of sediment for most of the
DMMUs. the (otal Sn analvses were
bypassed and only butvlins were anaivzed.

Once 1t was determined which DMMUSs had
calculated TW concentrations that exceeded
the proposed IW criterion, archived
sediments were relrieved to obtain an
adequate volume of TW for chemical
analyses. There is currently no published
Puget Sound standard protocol for extracting
IW. Difierent procedures have been used in
the past by various researchers; the
procedure chosen was largely dependent
upon the analvsis to be performed. Required
volumes of IW for analysis are dependent on
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the desired detection limit and the type of
analysis (i.e., total Sn or TBT as Sn). When
analyzing for total Sn, approximately

50 grams of sediment are centrifuged at
740 G for 10 minutes to obtain
approximately 10 mL of IW. In contrast,
butyltin analysis requires approximately
1000 grams of sediment to extract the
required 150 to 250 mL of TW to attain a
detection limit of 0.05 ug/L. For T-18,
approximately 800 mL of sediment were
centrifuged to obtain interstitial water for
analysis.

After centrifuging, the collected supematant
was filtered to remove particles greater than
0.45 ym using polycarbonate flters. The
choice of filters was based upon the
recommmendation of Carter et al. (1989).
which demonstrated that polycarbonate
filters exhibited the lowest adsorption of all
the materials tested (1.e.. waxed glass,
perspex. polypropylene, teflon. and glass).
Filtering W is necessary because the
literature shows that there is a strong
correlation of sediment TBT with fines and
very strong binding with clay minerals
which exist as colloidal aggregates in

seawater. Colloidal aggregates can be easily

disaggregated during sample handling and
preparation, releasing colloida) paruculates
into the IW. which then have to be
physically removed by filtering. Filtering to
0.4 or 0.45 pm is the accepted operational
limit for dissolved metals according to U.S.
EPA and PSEP protocols.

Filtered samples were analyzed for TBT
using the method described by Unger et al.
(1986). This method was chosen over the
Matthias method referenced in Puget Sound
Estuary Program (PSEP 1996) for several
reasons. There are a number of areas where
the Matthias method could result in

ﬁ Port of Seattle

complications. such as attempts to separate
small volumes of organic solvent (5 mL of
methylene chloride) from the water being
extracted. Also, when dealing with
seawater. especially IW. significant
emulsions may form which wiit make the
extraction process difficult. Additionally
with the Matthias method. the detection
limits reported in PSEP (1996) are not
realistically achieved in a routine laboratory
setting vsing the standard capillary gas
chromatography (GC) technology employed
by most laboratories today. Data generated
by the Unger et al. (1996) method were then
compared to the JW SL. Sampies having a
concentration greater than the SL were then
subjected to bioaccumulation testing.
Boudreau et al. (1997) present the results of
the tiered analysis conducted for the T-18
project.

Proposed Actions and Modifications

The following actions are proposed based on
the expenence pained through the T-18
project:

+ Tiered Approach to Analysis: A
tiered approach for the collection,
processing, and analvsis of W
concentrations s recommended. The
reason for tiering the analysis is to
identify, in a cost-effectivé manner.
DMMUs that may reguire biological
tesuing for TBT. Figure 2 presents a
flow chart of the tiered approach and
idenuifies decision points. The tiered
approach. as outlined. wil} allow for
tne determination of suitability based
on TBT at a number of different
steps, depending on the estimated
concentration of IW TBT. To meet
the anaivtical scheme presented in
Figure 2. we recommend that at least

EVS CONSULTANTS



3 to 4 liters of sediment be collected
for those DMMUs in which a further
analysis of TBT is expected. This
will provide a sufficient sample to
run multiple analyses.

* Decision concentrations for TBT
as Sn: Based on the PSDDA SL of
0.15 ug/L TBT,,. a concentration of
total Sn greater than 0.0615 pg/L
TBT as Sn would require further
analysis.

* Decision concentrations for TBT
as organotin: In addition to the
anaivtical steps outlined in Figure 2,
1t 1s also possible to measure the -
concentration of organotin.
Mecasuring organotin would serve as
an intermediate analytical step
between the measurement of total Sn
and butyltin. Assuming that
organoun comprises 10 percent of
the total Sn in seawater (Crecelius
pers. comm. [996), and that
approximately only 50 percent of the
orgarotin 1s TBT. a screening
concentration of 0.3 ug/L. TBT as
organotin would be an appropnate
decision concentration.
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A response to "PSDDA/SMS Issue Paper. Critique of PSDDA draft issue paper on
testing, reporting, and evaluation of tributyltin in PSDDA and SMS programs" by Seeley
et al. (1996)

J. Meador
10 March 1997

Below is my response to the review by Seeley et al. (1996) on results presented in
Meador et al. (1997). Seeley et al. (1996) raise a number of issues, which can be grouped
into three main categories: 1) the use of tissue residues to assess toxicity, 2) the validity
of Ko values, and 3) the differences in response among species to environmental
concentrations of tributyltin (TBT). The following response also applies to the comments
made by Bergquist et al. (1996), which are redundant (and repeated verbatim) with those
in Seeley et al. (1996), and those raised by M. Johns and D. Hotchkiss on pages 11-13 in
the Sediment Management Annual Review Meetings Minutes (1996), which are also the
same as those made by Seeley et al. (1996). Specific comments follow the general
response for each of the three categories, with specific comments made by Seeley et al.
(1996) in italics.

[ would like to point out that the hypotheses and objectives of Meador et al. (1997) were
not intended to match the regulatory needs for determining sediment quality guidelines
for tributyltin. Criticism of a peer-reviewed publication for failing to meet those goals

was not warranted.

1. Tissue residues

Concerned was expressed about using tissue residues to determine "screening levels".
While Seeley et al. (1996) are correct that it is difficult to determine a lethal issue residue
based on an administered dose because of variable assimilation efficiency and
metabolism, they failed to recognized that LD50s can be determined with the acquired
dose. Because of these uncertainties mentioned above with the administered dose,
assessment of dose-response relationships with the actual tissue residues is the preferred
method. As stated in the methods section for Meador et al (1997), we used the acquired
dose to determine LD50s. Because of the confusion over the use of acquired and
administered dose for LD50s, I have introduced the term LRS5O0, for lethal residue, to help
clarify this concept (Meador 1997).

Seeley et al. (1996) also question the validity of the "LD50s" in Meador et al. (1997).
would like to point out that a new paper, Meador (1997), also shows very consistent
LRS0s in 5 species. Other studies (Borgmann et al. 1597, Tas 1993) have also found LR50s
that were very similar to those reported in Meador et al. (1993, 1997) and Meador (1993),
confirming the utility of the tissue residue approach for TBT toxicity assessment.

[ would also like to comment on the statement by Seeley et al. (1996) that we should rely
on "bioassay-based determinations of LCS50s" made on page 5 paragraph 1. I think there



is ample evidence and support in the literature for assessing toxicity based on tissue
residues because of their value in field surveys and because they reduce variability in
our assessments. Large uncertainty exists today in aquatic toxicology because of the
attitude of relying on LC50 values.

p. 4 para 5. Animals may have been unnoticed for 1-2 days. As stated in the Meador et al.
(1997) paper, dead animals were removed daily. When these infaunal species are
exposed to high levels of TBT, they come to the surface for a day or two before dying.
Because of this characteristic, accurate daily assessment of dead animals could be made.

p- 4 para 3. Purging of live animals may have affected LD50 values. Individuals were purged
for 6 hours. Also supplied in the Meador et al. (1997) paper were the k> values, which
can be used to determine the half-life of TBT in each species. The fastest ky (Rhepoxynius
abronius) indicates that the half-life of TBT is predicted to be 3.8 days. Consequently, the
6 hour purge would not have had a significant effect on tissue residues.

p. 4 para 5. Without purging, it is difficult to predict actual Hssue concentrations for dead
animals. Because the animals come to the surface and do not die for a dav or two, they are
not feeding and may be purging any sediment thev mayv contain. Also, based on the
high BAFs, a small amount of sediment in the gut will have only a minor effect on tissue
residues. Armandia brevis, which displayed higher LR50s for sediment exposure versus .
water ondy exposure, mayv have had some sediment-associated TBT in their gut; however,
considering the 95% ClIs, these differences in LR50 values were not large.

p. 4. last sentence. The small size of amphipods for bicaccumulation is not a limitahon if
one knows how to balance acceptable detection limits with sample size.

p.- 4 para 5. There was no uncertainty in estimating the dose because acquired dose was
measured. Also, the small size of individuals has nothing to do with the assessment of
contaminant uptake. By using more individuals to increase biomass per sample, an
accurate determination of toxicokinetic parameters can be made.

2. Partition chemis(ry

Seelev et al. (1996) also raised questions regarding the determination of Ko values in
Meador et al. (1997). I agree that regulatory decisions should not be made on the results
from one study. Until more research is done, I would like to see a lower K¢ used. This
lower K, would be more conservative for the environment, i.e., more TBT in IW for a
given sediment concentration and TOC.

The results on K, determination in Meador et al. (1997) are well supported. These
sediments were manipulated to achieve variable TOC for a constant grain size to test for
the influence of organic carbon on partitioning and toxicity. As pointed out in that
paper, only 8 of the 31 treatments had ratios of added TOC to natural TOC that were



greater than 0.9 (i.e, = 1:1 ratio, or half from added TOC and half natural TOC). Also, all
7 TBT treatments for E. washingtonianus used sediment having no added TOC. Because
the Kocs were all relatively close (mean (sd) 25,100 (5,500)) for all treatments where
organisms were absent for most of the test, the added TOC did not appear to affect the
outcome.

Seelev et al. (1996) also made references (bottom of page 6) to equilibrium partitioning
theory (EqP). There is no a' priori reason to expect that TBT behaves according to EqP.
Partitioning between sediment and water is certainly not according to EqP and the
partitioning between water and tissue may or may not be controlled by lipid and is
difficult to assess because of metabolism. If one believes that TBT behaves according to
the principles of EqP, then the Kow should be used as a default for the K.

p- 5 para 2. It was not likely that equilibrium was established among TBT concentrations.
Equilibrium between water and sediment is reported to occur very rapidly (within
hours) (Unger et al. 1938).

p5 para 2. Overlying water was manipulated. Pouring water gently was done to minimize
particle sorting, a serious confounding factor in sediment bioassays.- There is no research
to show that this method of overlying water addition would affect equilibrium between
IW and sediment. Reason suggests that this method would be more appropriate than
adding water violently, which would create severe particle sorting and heterogeneity
within the beaker.

p. 6. Reported Koy values range from 200 to 7,000. The Kgw deter;mined by Laughlin (1986),
is the one that is generally accepted because of his methods. :

p. 6 para 4. EqP is not applicable at TOC < 0.5%. Di Toro et al. (1991) state that organic
carbon normalization is valid for TOC >0.2%. In Meador et al. (1997), 27 out of 31
treatments in had TOC values greater than 0.2%.

p. 6 para 4. Meador et al. (1997) focused on sediments with very low TOC. Even though TOCs
in the range of 0.5 to 1.0% are very common on the West Coast of the U.S. (Meador et al.
1994), they are low for some areas of Puget Sound.

p. 7 para 3. Pore water methods were different. Different methods were intended to show
different ways to collect porewater. Because of the relatively consistent Ky (mean (sd)
25,100 (5,500), it can be concluded that the method of collection had little effect on IW
determinations.

p. 7 para 3. Freezing of porewater. Freezing of porewater is an acceptable procedure and is
documented in the literature. As far as we know, freezing does not alter TBT in solution.



3. Differential species sensitivity

The differential sensitivity of amphipods (Rhepoxynius abronius and Eohaustorius spp.) to
TBT is very clear. Large differences in these species' response to environmental
concentrations had been demonstrated previously in Meador et al. (1993) and Meador
(1993) (and more recently in Meador 1997). These studies show conclusively that these
species have widely differing responses to environmental concentrations of TBT. The
study of Meador et al. (1997) was designed to show differences in species response to
sediment-associated TBT. The results on species sensitivity to environmental exposure
to TBT exposure in that study were consistent with the previous studies with water-only
exposures.

Seeley et al. (1996) also implied that collecting sediment and animals at different
locations and times was not appropriate (p. 7 para 4). The concern by Seelev et al. (1996)
regarding the collection of sediments from different locations wa$ not warranted. The
point, which was clearly stated in the paper, was to vary TOC and hold grain size
constant. This was an experiment designed to control variables for inference, not a site-
specific test. The only difference between sediments in these experiments was the TOC
content and each TOC treatment had a corresponding control.

In Meador et al. (1997), the main comparison was between R. abronius and A. breois. The
other amphipod, E. washingtonianus, was included to show the response of a sensitive
species to sediment-associated TBT. Also, collecting animals at different times for
toxicitv testing is advantageous when attempting to characterized a species response. If
one doesn't know the variability in LC50s over season, then you are never sure about the
results. Examination of my other papers (Meador et al. 1993, Meador 1993, Meador 1997)
will show that LC50 tests were conducted at various times (usually winter and summer)
indicating that season does not appear to have an effect on LC50 for these species.

p- 7 para 3. LC50s were adjusted by adding the number of mortalities in the acetone
control to the number of survivors. This jncreased the number of survivors in the
treatments and raised the LC50, not lowered it. As stated in the paper, the LC50s with
and without this adjustment were not statistically different. It should be noted that this
method is more conservative than Abbott's formula.
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Post-SMARM Public Comment Letters

1. Lawrence McCrone, Ph.D. (PTI Environmental Services). Comment
letter on the following two SMARM papers on behalf of the
Weyerhaeuser Company.

(1) Joint DMMP clarification paper and Technical Informatlon
Memorandum: Selection of negative control sediments and
use of control sediments as reference sediments.

(2) Joint DMMP Issusa Paper and SMS Technical Information
Memorandum: Management of wood waste under Dredged
Material Management Program and the Sediment Management
Standards Cleanup Program.

2. Timothy J. Hall (National Council of the Paper Industry for
Alr and Stream Improvement, Inc.) (NCASI).

3. Eric Johnson (Washington Public Ports Association), and
Dounglas Hotchkiss, Thomas Newlon (Port of Seattle). Comment
letter addressing a number of DMMP/SMS program SMARM papers.

4. Mike Salazar {(Applied Biomonitoring): Environmenral
Significance of Laboratory Tests of Toxicity and
Biocaccumulation. Comment letter raises a number of issues
relative to the existing DMMP approach for assessment and
interpretation of biocaccumulation potential.

5. Richard S. Caldwell, Ph.D. (Northwest Aquatic Sciences): DMMP
clarification paper: Standardlzation of Reference Toxicant
Tests.

6. Richard S. Caldwell, Ph.D. (Northwest 2qualtic Sciences) :
Comment relating to SMARM Issue Paper submitted by Dr.
Lawrence McCrone.

7. Douglas Hotchkiss, Thomas Newlon (Port of Seattle). Comment
letter regarding: “Ninth Annual Sediment Management Annual
Review Meeting (SMARM) - Follow-up Comments on SMS Annual
Review” .






PTI

ENVIRONMENTAL SERVICES

15375 SE 30tn Place, Suite 250
Bellevue. Washington 98007
(206) 643-9803 FAX (206) 643-3827

Mayv 16, 1997

Dredged Material Management Oftice

Seattle District, U.S. Army Corps of Engineers
P.O. Box 3755

Seattle, Washington 98124-2255

Subject: Comments on SMARM Papers
Dear Friends:

On behalf of the Weyerhaeuser Company, | am subnntting the enclosed comments on the
following papers included m the information package (o1 the May 7. 1997 Sediment
Management Annual Review Meeting (SMARM)

m Joint DMMP Clanfication Paper and SMS Draft Technical Information
Memorandum titled. “Selection of negative comtrol sedimmenis and nse of
control sediments as reference sediments”

m Joint DMMP [ssue Paper and SMS Draft Technical Information
Memorandum utled  “Management of wood waste under Dredged
Marerial  Managemenr  Programs — (DAMMP) and — the Sedimient
Management Standards (SMS) Cleasinp Program™

The Weyerhaeuser Company and PTI Environmental Services appreciate the opportunity to
comment on these important papers

Sincirely, ? /)W évw_,

Lawrence E. McCrone, Ph.D
Principal Ecologist

Enclosures
ccC: Jennifer Strachan, Weyerhaeuser, w/enclosures

Ken Johnson. Weyerhaeuser, w/enclosures
Chris Mann, Weyerhaeuser, w/enclosures






COMMENTS ON THE JOINT DMMP ISSUE PAPER AND
SMS DRAFT TECHNICAL INFORMATION MEMORANDUM TITLED:

“MANAGEMENT OF WOOD WASTE UNDER DREDGED MATERIAL MANAGEMENT

PROGRAMS (DMMP) AND THE SEDIMENT MANAGEMENT STANDARDS (SMS)
CLEANUP PROGRAM’

Comments prepared by Lawrence McCrone (PTI Environmemal Services)
on behalf of the Weyerhaeuser Company

The subject paper is descrnbed in both the cover letter for the Sediment Management Annual
Review Meeting (SMARM) information package and in the draft agenda for the SMARM as
being a joint DMMP clanfication paper and SMS technical information memorandum. However,
the paper itself refers to it as a DMMP issue paper/SMS technical information memorandum. The
difference between an issue paper and a clanfication paper is important, and the intent of this
paper should be clanfied. Although public comments are invited on both. an issue paper
addresses significant changes in the program and will presumably be the subject of further
deliberations by the regulatory agencies after the SMARM, while a clarification paper addresses
minor adjustments to the program that are proposed for immediate implementation following the
SMARM. The issues raised in the subject paper have significant implicatons for the management
of sediments, and should not be implemented immediately without consideration of public
comments and further examination of the issues

The subject paper states that, in the past. the Washington State Department of Ecology (Ecology)
generally considered dredged matenial having woody debris volumes_ of greater than 50 percent as
being unsuitable for unconfined, open-water disposal The proposed guidance stipulates that
dredged matenal containing significant amounts of woody material/debns will now be tested 1o
quanufy the organic fraction [f the dredged material contains an orgamc fraction greater than 235
percent (dry weight). it will be required to undergo biological testing to assess the suitability of
the matenal for unconfined, open-water disposal Dredged material containing an organic fraction
less than 25 percent (dry weight) will be considered suttable tor unconfined. open-water disposal
without biological testing unless one or more chemicals of concern exceed chemical screening
levels

Although applicants may propose other methods for quantifving the organic fraction of the
dredged material, one method (ASTM D-2974C) is said to have been applied recently for a
proposed dredging project. That method offers two alternatives for determining the moisture
content of the material, and then offers two alternatives for determining the organic content of the
dried sample  The subject paper does not recommend which method should be used for
determining the moisture content. The first alternative {method A) involves drying the material in
an oven at [05° C. The second aiternative (method B) removes the total moisture in two steps’
1) the material is first arr-dned to a constant weight at room temperature, and 2) a representative
sample of the air-dried material is ground for |-2 minutes in a high-speed blender and then
subjected to drying at 105° C in an oven as in the first alternative For determining the organic
content of the dried sample, the subject paper recommends the first of two available methods



(method C), in which the oven-dried matenial from either method A or method B 1s ignited in a
muffle fumace at 440° C, the ash content is determined, and the organic content is calculated by
difference.

The suggested methods may very well be appropriate for determining the organic fraction of the
material. However, the subject paper goes on to say that because sediment grain size is an
important consideration in selecting the bioassay species and in choosing a reference sediment,
applicants should analyze the grain size of the residue (i.e , the ash) left from the atorementioned
method C  According to the subject paper. the organic-free particle size distribution should then
be used in conjunction with the conventional paricle size distribution in selecting the appropriate
bioassay species and in choosing a reference sediment. We question the relevance of the particle
size distribution of the ash left afier igniting the material in a muffle furnace for these purposes
Our concemn applies to both the method A and method B alternatives for determining the moisture
content, but especially to method B. in which the air-dried material is ground in a high-speed
blender prior to igniting it in a muffle furnace The combination of grinding the material and then
igninng it in a muffle fumace likely renders the material completely different in its physical
characteristics from the original sample. In addition, the subject paper offers no guidance on how
the organic-free particle size distribution should be used “m conjuncnon with™ the conventional
particie size distribution in selecting the appropriate bioassay species and in choosing a reference
sediment. A further complication is that no mention is made of considering the orgamc content of
the material in choosing a reference sediment Given the lack of similanty between sediments
contairung a high content of woody material/debris and the sediments commonly found 1n Puget
Sound reference areas, 1t will-be difficult to identify an appropriate reference sediment for use in
sediment toxicity tests. The difficulty in identifying an appropriate reference sediment will only be
compounded by the absence of more detailed guidance on these issues We therefore urge the
regulatory agencies to give further consideration to these issues before requiring the biological
testing of sediments containing significant amounts of woody material/debris

The stated intent of the regulatory agencies to require biological testing of sediments with a high
content of woody material/debris for evaluauon under the DMMP and SMS cleanup program is
also cause for concern There is suffictent experience with the sediment toxicity tests routinely
applied under the two programs to support the notion that adverse effects demonstrated in these
tests are associated with toxic chemicals in the sediments Less well known are the effects that
physical characteristics alone may have on the outcome of these testls  The physical
characteristics of a sediment having a high content of woody material/debrts are likely to be
substantially different from those of a sediment with a much lower content of such matenal
However, there has been little research into the effect such differences may have on the 1est
organisms Consequently, guidance is not currently available on selecting among the available test
species on the basis of the wood content of the sediments Moreover, the ecological relevance of
an adverse effect of such sediments on any of the available test species is not apparent The test
species in routine use under the DMMP and SMS cleanup program were selected in part because
they can be used to test a wide variety of sediments commonly found in Puget Sound Sediments
with a high content of woody material/debris represent an extreme case, however, and the ability
of these organisms to survive when exposed to such sediments may be a poor predictor of the
effect these sediments might have on other species better adapted to such conditions  Just



because the survival of the test species may be adversely affected does not necessarily imply that
alternative ecological communities cannot survive or even thrive in the presence of large amounts
of woody matenal/debris. We suggest that additional research on these issues i1s necessary before
the sediment toxicity tests currently apphed under the DMMP and SMS cleanup program can be
recommended for testing sediments with a high content of woody material/debris






COMMENTS ON THE JOINT DMMP CLARIFICATION PAPER AND
SMS DRAFT TECHNICAL INFORMATION MEMORANDUM TITLED:
“SELECTION OF NEGATIVE CONTROL SEDIMENTS AND USE OF CONTROL
SEDIMENTS AS REFERENCE SEDIMENTS”

Comments prepared by Lawrence McCrone (PTI Environmenial Services)
on behalf of the Weyerhaeuser Compary

The subject paper refers to the required use of negative control sediments to provide an esuimate
of the general health of the test organisms in both the amphipod monalitv and Neanthes growth
bioassays The paper also notes that a clean seawater control is used for this purpose in larval
sediment bioassays. However, the paper fails to mention that some toxicity testing laboratories
routinely run a negative control sediment in conjunction with larval sediment bioassays, even
though such practice is not required by the Puget Sound Protocols. Such use of negative control
sediments may provide an additional check on the laboratory's performance of the bioassay, but
the combined mortality and abnormality results for negative control sediments should never be
used as a substitute for the results from appropnate reference area sediments in comparisons with
test sediment results In our experience, this would be especially unwarranted because there may
have been no attempt to match the sediment charactenstics (e.g , grain size. total organic carbon
(TOC) content) of the negative control sediment with the test sedimens If the negative control
sediment had been selected on the basis of these charactenistics, then it would simply represent
another reference area sediment Therefore, the paper should specifically state that even if resuits
are reported by the laboratory for negative control sediments in the larval bioassays. they should
not be used in lieu of appropriare reference area sediments in coaparisons with test sediment
results.

The subject paper also indicates that sediments proposed for use as negative controls in the
amphipod monality and Neanthes growth bioassays must be approved by the regulatory agencies
before the bioassays commence Furthermore, f an area “without a proven track record” is
proposed for the collection of negative control sediment, “sufficient data™ (¢ g . gramn size, TOC
content, chemjcal data, bioassay results) must be submitted before its use can be approved by the
regulatory agencies. Further guidance is required regarding what would constitute “sufficient
data” (e.g., number of samples, proximity of the proposed sampling location to historical stations,
recency of the data).

The subject paper also suggests criteria for determining whether a negative control sediment “is
substantially dissimilar to the site stations and a failed reference station in its physical
charactenstics.” Those criteria are 1) a difference in the fine-grained sediment fraction of
greater than 25 percent, and 2) a difference of | percent TOC when the TOC content is 2 percent
or less, or of 2 percent when the TOC content 1s greater than 2 percent The suggested TOC
criteria do not make sense. By these critena, if the TOC content of the 1est sediment was 2.1
percent, it could be matched with a negative control sediment having a TOC content between O 1
and 4.1 percent. However_ if the TOC content of the test sediment was |.9 percent. it could only
be matched with a negative control sediment having a TOC content between 0 9 and 2 9 percent.



It may be preferable to specify an atlowable relative percentage difference in TOC content nstead
of an absolute percentage difference. For example, the negative control sediment could be
required to have a TOC content within 50 percent of the TOC content of the test sediment (i.e .
for a test sediment with a TOC content of 2 percent, the allowable range in TOC content for the
negative control sediment would be | 10 3 percent; for a test sediment with a TOC content of 4
percent, the allowable range in TOC content for the negative control sediment would be 2 to 6
percent).



West Coasl Agualic Biology Research
1800 Shannon Point Road
Anacortes, WA 98221

(360) 293-4748
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NATIONAL COUNCIL OF THE PAPER INDUSTRY FOR AIR AND STREAM IMPROVEMENT, INC.

May (9, 1997

Dredged Matcrial Management Office
Scattle Distnict

Army Corps of Engincers

P.0O. Box 375§

Seattle, WA 98124-2255

1 recentiy bad the opportumiy to review an issuc Paper (Poiendal for Grain-Size Effeets on Larvai
Scdiment Bioassays) which was subscquently presented at the May 7 SMARM mecting. The issuc
pcrtained to whether or not there were sufficient data available to judge the potential effects of very high
amounts of fine sediments on the cchinoderm embyro/larval scdiment bioassay. Part of our laboratory
function is to perfornm technical evaluations of various bioassay methods usced in state and federal
regulatory programs. These technical cvaluations have focused on procedures used for both cftfluent and
scdiment testing. Part of this technical evaluatsion has been to identifv and understand method vanables
that can influence test results. The issuc of fine sediment effeets has been identificd by others being an
important variablc for several scdiment bioassays., including those with ¢ hironomus tentans (freshwater),
several of the marine amphipods, and ¢imbrvo/larval tests with bivalves.

The above examples allustrate the possible importance of fine sediments and provide a support for further
finc sediment evaluations with the cchinoderm embryvo/larval test if there are situations where the test is
being used which exceed the range represented at the reference stations used to validate the. The SMARM
Issue Paper prepared by Lawrence McCrone addresses the need for validating whether or not fine
scdiments can have an adverse effect on cchinoderm embryo/larval fests at very high fine sediment
concentrations (c.g >90%).  Apparently this Jevel of fing seduments exceeds most if not all of the reference
stations. The approach suggested. which begms wath an analysis of existing Ecology data and then
proceeds with the generation of new data if necessary. appears to be logical and efficient  if this proposal
proceeds to a laboratory testing phasc we would be pleased to participate in any experimental design
discussions. We¢ function as a non-profit techmeal support group for the forest products industry and our
taboratory has had extensive expericnce with the experimental design and conduct of various inter and
intralaboratory studics dirceted at bioassay protocol ssucs. In the past we have worked with EPA,
Ecology, and the California Water Resources Control Board on suzh studics.

Thank you for your considcration of our comments
Yours truly,

2y o 77

Timothy J. Hall
Aquatic Biology Program Manager
Principal Rescarch Scientist

/
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Port of Seattle

May 21, 1997

VIA FACSIMILE: ORIGINAL TO BE MAILED

Brian R. Applebury, P.E.
Chief, Operations Division
Seartle District Corps of Engineers

P.O. Box 3733
Seautle, WA 98124-2253

Re: Ninth Annual Sediment Management Annual Review Meeting (SMARM)
— Follow-up Comments

Dear Mr. Applebury:

Once again, on behalf of the Port of Seattle (the Port) and the Washington Public
Ports Association (WPPA) we appreciate the opportunity to participate in the Sediment
Management Annual Review Meeting (SMARM), the activities that led up to it, and
those that will follow. -

This vear we are particularly encouraged with the progress made by the Dredged
Material Management Programs’ (DMMP) Regulatory Work Group. When agency staff,
the regulated community and other interested parties sit down together early on to discuss
technical and policy 1ssues we can make significant prograss toward workable solutions
1o difficult problems. The Work Group's success clearly demonstrates the utility of
engaging in an open and spirited dialogue early on in the technical and policy formation
process.

We encourage the DMMP agencies to follow through on the Work Group's many
recommendations. Participating in the Work Group requires a significant contribution of
time and resources by both individuals and institutions. In recognition of this
contribution, and in recognition of the high quality of the Work Group's final report, the
DMMP agencies should tollow through on and implement the Work Group's short and
medium-term recommendations over the coming year. Doing so will not only advance
the DMMP process, it will also encourage participation in sumilar efforts in the future.

What follow are our comments on a few outstanding issues raised during the 1997
SMARM process. In general, the comments respond to and are associated with specific
lé%t?é"pﬁ@%lrﬁ,uglgriﬁcation Papers or Technical Information Memoranda. Given the

.....
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Brian R. Applebury, Seatile District Corps of Engineers
May 21, 1997
Page 2

significance of some of the 1ssues raised during the SMARM and discussed further
betow, we strongly encourage the DMMP agencies to promptly reconvene the Regulatory
Work Group, or similar agencyv/stakeholder/expert technical working group, to address
these outstanding issues in a timely and meaningful way.

DMMP ISSUES

DMMP Screening and Maximum Level Guideline Revisions
(DMMP Issue Paper)

The Port of Seattle and WPP A strongly urge the DMVMP agencies to
follow the Regulatory Work Group's recommendation and use combined oyster
and echinoderm larval data for calculating SLs. The Port of Seattle and WPP4
also strongly urge the DMMP agencies to thoroughly review rhe validiry of and
the continued use of Microtox daia.

Given the importance and technical complexity of these issues. the Porr of
Seantle and WPPA strongly urge the DM P agencies to promptly reconvene the
Regulatory Work Group or a similar agency/stakeholder/expert technical working
group to address these issues over the next year. The sediment larval toxicity
testing workshop should also be convened within the coming year to ensure that
the rreatment of larval bioassays does not delay the AET recalculation effort.

Thke Port of Seattle and WPPA commend the DMMP agencies' commitment to
adopt many of the Regulatory Work Group's recommendations regarding Screening and
Maximum Level guidelines revisions. The Work Group's recommendations are a step in
the right direction on the critical 1ssue of regularly updating Apparent Effects Thresholds
(AETs) using the most complete and appropriate data sets. The 1994 AET recalculations,
although limited by the exclusion of significant data and confused by the questionable
decision to split the larval bioassay AETs, were likewise a step in the right direction.

The Port of Seattle and WPPA encourage the DMMP agencies to follow up on the
recently-adopted recommendations, to do so 1n a timelv fashion, and to include RWG
participants such as the Port of Seattle and WPPA in the early stages of analysis of the
remaining issues. As we have seen over the last vear, a technical work group such as the
RWG brings significant experience and resources to the table. We look forward to
continued participation in developing and conducting the analyses outlined in the Issue
Paper, debating the echinoderm/oyster tarval data issue. developing a Neanthes AET,
carefully reviewing the continued use of Microtox data, and discussing other DMMP
issues as they arise.
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Echinodermy/Ovster Larval Data

Our primary concern with the DMMP agencies’ current position is the decision
not to adopt the RWG recommendation to combine echinoderm and oyster larval data
when calculating AETs (RWG Recommendations le and 2b). The agencies' current
position is that they will tempararily forego use of the echinoderm AET and rely
exclusively on the bivalve data for setting the larval AET and any SL for which the larval
data represents the LAET. The agencies intend to convene a workshop during 1997 for
larval sediments experts 1o address the issue. While we understand the deciston to seek
further expert opinion on the issue, and expect to participate actively in that discussion,
the following aspects of the debate warrant comment at this time.

First, the agencies’ reluctance to combine the echinoderm and oyster data 1s
inconsistent with prior administrative treatment of the tests. Administratively, these tests
have always been treated as functionally equivalent in the PSDDA/DMMP program and
we have no statistical evidence to indicate that this is inappropriate. The results of any
one of the tests will be as protective in decision making as any of the other tests.
Accordingly, the RWG strongly endorsed the philosophy of treating the tests as
functionally equivalent. The dissenting vote in the RWG on the "bundling" issue was not
based on the scientific validity of treating the tests as functionally equivalent, but was
instead based on concerns regarding the statistical validity of combining bioassavs run
with slightly different procedures (e.g., the early CommencemeniBay musse! larval set
and the later echinoderm larval tests).

Second, the agencies' primary objection to combining echinoderm and oyster data,
that there is no proof that the tests are identical in their sensitivity to contaminants, does
not appear to be supported by the evidence. In particular, there is no evidence that
echinoderm and oyster larval data are significantly different from each other in terms of
sensitivity. While the agencies state that phylum separation of echinoderms from
bivalves may result in differences in sensitivity, data available to the Port of Seattle
suggests that there may be as much or more difference within a given phyvla (c.g.,
differences in sensitivity between different species of echinoderms or between different
species of mollusks) as there is between phyla (e.g., differences between echinoderms and
mollusks). Johns et al.'s 1996 paper, presented at the 1995 SMARM, examined available
reference toxicant data on species sensitivity from laboratories that conduct these tests in
Puget Sound and concluded that the data were inconclusive as to differences in sensitivity
among the larval bioassays.

Third, the evidence which the agencies believe demonstrates the differential
sensitivity of the tests is more likely a result of the source of the data than true differences
in sensitivity. The two larval tests were rarely, if ever, conducted on the same sediment
sample. Therefore, the data set used to calculate the AET for each larval test is different
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and the ditferences in AET could be as much an issue associated with the size of the data
set and the range of contaminant concentrations observed in the data set as an indicator of
true differential sensitivity. Apparent AET differences could also reflect the variability of
individual AETs, which combine both chemical variability and bioassay variability.

The only way that AETs could be used to validly assess test sensitivity is if the
data sets used for the bioassay comparisons were substantially similar, in which case you
would be left with only AET vanability. For example, when calculating the Neanthes
AET we tind a number of contaminants in which a new HAET would be established.
One potential conclusion from this js that the tests and species are not as sensitive as
other toxicity tests. However, when you evaluate the station setting these individual
AETs vou find that the other bioassays also passed, and that once these data are incJuded
in a new AET recalculation, then the AET for all of the tests used will increase. For all of
the above reasons, absent some clear indication that echinoderm and oyster larval tests
are differentially sensitive to contaminants, the DMMP agencies should follow past
administrative practice of treating the tests as functiorally equivalent and follow the
RWG recommendation to combine the data when calculating larval AETs.

Recognizing that the DMMP agencies may choose rot to change their position on
bundling at this tune, the Port of Seatile and WPPA agree that it would be appropriate to
convene an experts group sometme between now and the 1998 SMARM to address the
issue of larval test sensitivity. However, the side-by-side comparison issue discussed
above and the absence of an appropriate data set may make it difficult for the group to
resolve the {ssue. As was attempted by Johns et al. (1996), it may be possible to use the
reference toxicant data from alil laboratories to determine 1f relevant sensitivity
differences exist. We recommend that any evaluation of sensitivity differences be
consistent across classes of contaminants, and that observed differences must be greater
than a factor of two before the larval tests are considered to warrant separate AETSs.

Neanthes/Microtox

When considering which AETs are used to set the HAET and the LAET, the most
obvious areas that need adjustment in the DMMP/SMS programs are the lack of a
Neanthes AET and the continued inclusion of the Microtox AET. Development and
inclusion ot a Neanthes AET is appropriate because (1) the 20-day Neanches toxicity test
15 currently used in both the DMMP and SMS programs tc make regulatory decisions,
and (2) a Neanrhes AET will directly reflect a chronic/sublethal endpoint. On the other
hand, mciusion of the Microtox AET is no longer appropriate because it is based on
numbers generated from a test that we no longer use because of its inability to give us
reasonably consistent end points and for which there appears to be a potential for
substantial interfcrences in anaerobic sediments. These facts surrounding the Microtox
test call into question the validity of the data set currently used to generate the Microtox
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AET. Including a Neanthes AET and removing the Microtox AET would not alter the
basic number of AETs used to calculate the HAETSs and the LAETs. This is important
because increasing the number of AET groups would generally result in a lowering of the
LAETs and in a raising of the HAETs.

Regulatorv Use of Recalculated AETs

Finally, the Port of Seartle and WPPA are very concerned about the agencies’ use
ot a so-called "weight of evidence” rule to disqualify an AET proposal that all agree has
technical merit. This sounds like “no matter what the science says, if we don’t like the
numbers we won’t use them.” The Port of Seattle and WPPA would like assurances that
such an interpretation is not what the DMMP agencies mean. We trust that the DMMP
agencies will continue to keep us and the other RWG members involved in examining the
potential regulatory implications of any changes in the AETs and the manner in which the
DMMP agencies will streamline the AET recalculation process.

Along these lines, we are very interested in the comparison of TOC normalized
numbers to the bulk dry weight numbers. Based on the presentation by Tom Gries at the
SMARM on May 7th this change could potentially cause a much greater impact than the
RWG members anticipated. [t will be very important to meet and discuss this issue as
soon as we receive and can evaluate the results of the organic carbon normalized AETSs
(with the less than 0.5 % TOC removed following the most recept PSEP guidance for

TOC analysis).

AET Methodologv Clarification and Revisions
(DMMP Clarification Paper)

The Port of Seattle and WPPA sirongly encourage the DMMP agencies to
Jollow through on the Regulatory Work Group's recommendations to complete
AET recalculations prior io the 1998 SMARM and to establish DRV prior to the
recalculation to allow incorporation of older data

The Port of Seattle and WPPA also sirongly encourage the DMMP
agencies to commit to following the RWG recommendation that only truly
anomalous data, as opposed to all statistical outliers, will be excluded from the
AET data set.

The Port of Seattle and WPPA generally support the direction the DMMP
agencies are taking on the AET methodology issues discussed in the Clarification Paper.
However, we are concerned about the apparent lack of agency commitment to complete
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AET recalculations prior to the 1998 SMARM. We also continue 1o be concerned about
the potential exclusion from the AET data set of statistical outliers that are not

anomalous.

As participants in and observers of the PSDDA/DMMP process have recognized
from the outset, a current and updaied AET database is a critical component of the
DMMP sediment management scheme. Assuring that AETs are as accurate as possible iy
essential to assuring that sediment management decisions are fair and reasonable in light
of the best available information. Recognizing the importance of keeping the data set
current, the agencies have historically committed to reviewing AETs in light of new
information. The Clartfication Paper points out some of the methodological steps,
including establishment of DRVs, necessary 1o accomplish this task. However, the
Clarification Paper's discussion of these steps lacks a strong commitment io promptly
undertake AET recalculation ("If we are able to undertake DY 1998 AET calculations . . .
). We trust that this comment does not reflect a change in policy, and encourage the
agencies in the strongest of terms to fulfill the commirtment to review and revise the
AETs on a regular and timely basis in keeping with the RWG's recommendations.

On a more technical note, we are concerned with the Clarification Paper's failure
to squarely address the inclusion of non-anomalous statistical outliers in the AET
calculations. One of our consistent concerns 1s that data should not be excluded from the
AET calculations simply because the data set is incomplete in itg upper ranges. This is
espectally true for chemicals (such as antimony) that are not commonly found in Puget
Sound sediments at levels that would be expected to result in toxicity. If data are not
anomalous, they should be included in AET calculations, regardless of whether they are
statistical outliers. Again, we encourage the agencies to follow the RWG
recommendations on tlus issue, distinguish between anomalous data and outliers. and
recalculate AETs using non-anomaious data.

Verification Methods
(DMMP Issue Paper)

The Port of Seattle and WPPA strongly recommend that the DMAMP
agencies avoid instituting the cosily verification procedures discussed in the Issue
Paper as a means of remedying what 1o date has proven not to be a problem.

The focus of the Issue Paper is identityving appropriate mechantsms for ensuring
that unsuitable materials are not introduced into open water disposai sites. The Port of
Seattle and WPPA appreciate the Department of Natural Resources' obligation, as
DMMP site manager, to diligently monitor this aspect of dredged material disposal.
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However, as noted in the Issue Paper, monitoring data indicates that disposal of
unsuitable materials in the open water disposal sites has not been a problem to date.

The Port of Seattle and WPPA therefore recommend caution in establishing
procedures for segregating suitable from unsuitable materials at mixed dredge sites and
keeping the unsuitable materials out of open water disposal sites. Any such procedures
should only be established after consultation with the regulated community to determine
the least costly way 1o achieve a reasonable level of protection against disposal of
unsuitable materials. Proposed procedures should also provide the flexibility necessary
1o accommodate the different needs of different projects by allowing selection of a
project-appropriate approach from among several options. In the interim, as the
monitoring data indicates, the current practice appears to be adequately protective of the
open water disposal sites. To the extent that any addjtional measures are required in the
short term. we recommend phased dredging of unsuitable and suitable materials where
possible. We also recommend that the agencies perform random spot checks 10 assess the
extent to which there actually is a problem and to provide an incentive to the dredging
community to avoid commingling of suitable and unsuitable materials. Another straight
forward step to investigate would be for the dredge contractor to detail in the Plan of
Operation, a quality control plan for separation of suitable vs. unsuitable including daily
logs of operation that are to be turned in to DNR at the completion of the unsuitable
dredging.

.-

Many of the solutions discussed in the Issue Paper and at the SMARM, such as
buffer offsets and additional surveys between unsuitable and suitable dredging phases,
may appear to be simple but are in fact very costly for the dredging proponents and
therefore are not justified by the limited nature of the problem. A good example of this is
the potential addition of buffer offsets to unsuitable DMMU dredge prisms, the cost of
which would be tremendous. A 1 foot buffer on the sides and bottom of a 4,000 cy
surface DMMU would add approximately $90,450 to the project cost (1 foot buffer
generates 1,206 cy of additional material requiring confined disposal with additional
handling and upland disposal costs of $75 per cubic vard).

The suggestion of requiring surveys between dredging stages is likewise
expensive and may not be justified by the nature of the problem. Shutting down dredging
for even 3 10 4 days in order to conduct a survey and generate required data would add
about $15,000 to project costs. Any time needed for the DMMP agencies o review the
data prior to authorizing the next stage of dredging would add stll more costs to the
project. While mid-project surveys would be less costly than buffer offsets, and may be
the most cost effective approach for large projects, they would still add substantial costs
and do not appear likely to result in significant environmental benefits. Further, mid-
project surveys would raise a host of technical issues that would have to be resolved
before such surveys were required. These include:
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. Establishing required survey accuracy in all XYZ coordinates (though recorded in

0.1 ft increments, the repeatability between surveys is often around 1 ft or more);

. Accommodating the effects of weather on survey repeatability (when dredging
equipment is on standby, surveyors will not be able to wait for optimal weather
conditions for conducting surveys),

. Determining whether results will be averaged over entire DMMUSs;

. [f results are not averaged over entire DMMUSs, determining how much of a
ertical or horizontal divergence from pre-dredging surveys will be tolerated
before requiring re-dredging and re-surveying;

. Determining whether the degree of contamination and the location of a divergence
will be taken into account in deciding whether to re-dredge and re-survey;

. Determining whether contractors may re-survey if the first survey generates
potentially ambiguous or erroneous results;

. Determining how tight a survey grid will be required; and

. Determining how to account for the difficulties of surveying slopes (smail XY

coordinate errors make for large depth (Z) errors).

While none of these technical issues are irresolvable. they suggest the level of effort and
complexity involved in instituting an additional mid-project surveving requirement.

As noted above, before instituting etther of the costly procedures discussed above,
the Port of Seattle and WPPA recommend consultation with the dredging community to
determine what, if any, measures are needed to ensure DNR and the public that unsuitable
materials will not be disposed at open water disposal sites and that the sites will not
exceed Site Criteria [I. When considering what. if any, additional control measures are
appropriate, it is imperative that consideration be given to the impact of different project
conditiors (i.e., differences in the areal extent of dredging, and in the location and cost of
confined disposal) on the choice of project-appropriate control measures.

ISSUES AFFECTING BOTH DMMP AND SMS

TBT Tes:ine. Reporting and Data Evaluation
(Comments and Responscs from 1996 SMARM)

As an additional comment 10 the original Issue Paper. the Port of Seattle
and WPPA dispute the conclusion thar the current suite of Puget Sound bioassays
are insensitive to TBT at concentrations that are of environmental concern and



Brian R. Applebury, Seattle District Corps of Engineers
May 21, 1997
Page 9

recommend deletion of the statement until stronger evidence supports such a
conclusion.

[n general, the Port of Seattle and WPPA find that the DMMP and SMS agencies'
approach to addressing TBT is acceptable. The tissue residue interpretive concentration
of 2 ppm (wet weight) i3 acceptable. Further, provided that the exiraction techniques
used are those used for the Port of Seattle's Terminal 18 project (i.e., centrifuging and
filtering), it is appropriate to use interstitial water to determine the TBT trigger
concentration. However, if these extraction techniques are not used. then the Port of
Seattle and WPPA stand by their earlier significant criticism, based on the binding
affinity of TBT to fine clay particles, regarding interstitial water concentration
interpretation and its relevance to available TBT.

The Port of Seattle and WPPA do, however, have an additional comment on the
bioassay testing portion of the original TBT Issue Paper. The Paper states that the current
suite of bioassayvs used in Puget Sound are not sensitive enough to detect TBT at
concenirations that are relevant for species that are to be protected. The primary basis for
this conclusion is that there were no toxicity test failures in Harbor Island sediment even
though some samples contained high bulk concentrations of TBT. The Paper's authors
cite data from Commencement Bay, Harbor Island, the Puget Sound Naval Shipvard, and
Coos Bay that purportedly shows impacts associated with TBT and suggests that Puget
Sound bioassays are insensitive. N

We have reviewed the data from the referenced studies and find very little
evidence to support the conclusion that Puget Sound toxicity tests are insensitive to TBT.
As an initial matter, the data from these other studies are not wel) suited to determining
the effects of TBT. Very little ¢f the data from these studies were coltected synoptically.
[n some cases the toxicity test and benthic data were collected years apart. In other cases
the sediment for the toxicity tests was not collected from the same station as the benthic
data. More significant even than these data quality issues, benthic impacts did not appear
to change with changes in TBT concentration. In fact, in some cases no benthic impacts
were ooserved at stations with the highest TBT concentrations.

Finally, in all of the sites studied, the sediments were contaminated with multiple
contaminants and there 1s no evidence that the observed benthic impacts were due to TBT
rather than to other contaminants (1.e., the data does not demonstrate a cause-effect
relationship). The Port of Seattle and WPPA therefore recoimmend deleting the Issue
Paper's conclusions regarding the current suite of Puget Sound bioassays' insensitivity to
TBT at concentrations of environmental concemn.
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Negative Control Sediment Selection and Usine Control Sediments as Reference

Sediments
(DMMP Clarification Paper/ SMS Draft Technical Information Memorandum)

The Port of Seattle and WPPA recommend that the DMMP and SMS
agencies provide additional guidance on appropriate control sediments for
individual test species. particularly Ampelisca.

The Port of Seatrle and WPPA also recommend that the agencies consider
additional aliernatives for interpreting test results when reference sediment fails
1o meet performance standcrds.

This Issue Paper addresses two facets of biological testing under DMMP and
SMS: 1) selection of appropriate cantrol sediment for specific test species, and 2) test
interpretation procedures when reference sediment fails to meet performance standards.

Selecting the Appropriate Control Sediment

The agencies should provide additional guidance on appropriate sediment for use
as controls for each test species, and should provide guidance on where the sediment can
be collected. The main test species of concern is the amphipod Ampelisca that apparently
requires sediments with a grain size distribution that includes a Migher percentage of fines
than is present in West Beach sand. The agencies should first present any evidence thev
have suggesting that Ampelisca performance has been poor in West Beach sand. If
Ampelisca meet the performance criteria for controls when placed in West Beach sand,
then the agencies should justify any requirement for an alternate source of control
sediment. [f Ampelisca do require an alternate source of control sediment, the agencies
should provide information on grain size distributions that are more appropriate for

Ampelisca.

Test Interpretation Procedures for Failed Reference Sediments

The Issue Paper also provides guidance on how to interpret sediment toxicity data
when the reference sediment fails to meet established performance standards. The
agencies propose a number of possibilities for test interpretation. These include using the
reference sediment that is the next closest n grain size distribution to the failed reference
sediment, or, if no other reference sediment exists, using the control sediment. The
agencies end the Issue Paper by stating that, if no other reference sediments were run with
the test series, the only acceptable method 1s to use the control sediment, no matter how
different it is from the test sediment in gramn size distributton or percent TOC, as the
reference sediment for statistical comparisons. I[n this situation, the agencies provide only
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two possibilities, either use the control or “Otherwise, the data will be considered
uninterpretable and the bioassay(s) in question will need to be rerun.”

The agencies’ position fails to take into account other less costly and less
potentially disruptive alternatives than the one proposed. Requiring a test rerun because
of a failed reference test is not the only valid alternative. If a toxicity test meets all of the
QA/QC performance criteria (€.g., water quality, control performance) then the testis a
valid test. The fact that the reference fails to meet performance standards does not justify
deeming a test series invalid.

As stated in the Issue Paper, the reference sediment is intended “to address
nontreatment effects from physical factors such as grain size.” Mortality observed in a
reference sediment, assuming that the sediment was coliected from an accepred site (i.e.,
a site historically used for collecting reference sediment with data showing that the area is
acceptable for collecting reference sediment) is a direct measure of the nontreatment
factors. The reason that reference sediments are used at all is because there is evidence
that toxiclily test organisms respond negatively to a wide variety of factors, including
natural sediment charactenstics. The reference sediment is used to block for those
factors, or at least to provide evidence of their effect. To deny this by refusing to accept
reference data is to deny the fact that organisms respond negatively to nontreatment
factors.

-

Unlike control sediment performance standards, which assess test organism
health, reference sediment performance standards were established to prevent the
situation where a test sediment is truly a risk, but is not found to be statistically different
from the reference sediment beczuse of a high negative response in reference. While the
DMMP and SMS agencles should be concerned about this situation, they must also
recognize that a majority of the reference sediment performance standards were set
imperfectly, without the benefit of a large data set to define what should be expected in a
test organism subject to varying nontreatment factors.

Given the imperfect nature of the current reference sediment performance
standards, the Port of Seattle and WPPA recommend that the agencies consider the
following alternatives, in addition to those outlined in the Issue Paper, for situations
where reference sediment fails performance standards:

. [f the reference sediment test data are within a few percentage points of meeting
the performance standards, and the nontreatment factors that are being blocked are
a factor in the test sediment (e.g., blocking for high percent fines and the reference
sediment contains high percent fines), then the reference sediment could be
acceptable for statistical comparisons. One method would be to look at the
standard deviation of the failed reference and determine whether the variation
overlaps with the performance standard. Maximum acceptable standard
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deviations could be established, similar to the method Tom Gries used when
calculating the 1994 AETs.

. Alternatively, as Tom Gries discussed in his 1997 SMARM paper covering
cefault reference values (DRVs), a "Puget Sound-wide" value could be substituted
for the statistical comparisons if the reference sediment fails the performance
standards. This was essentially the Regulatory Work Group’s (RWG)
recommendation regarding how to handle data in AET calculations when the
reference fails the performance standards. This should be an acceptable approach
given that the existing Puget Sound toxicity test performance standards are based
on what is considered an acceptable level of response. Two options for providing
standardized reference values came out of the RWG recommendations: (1) use the
existing reference performance standard as the constant and compare it to test data
using appropriate statistical procedures (e.g., one sample one-tail t-test), and (2)
develop a Puget Sound value (e.g., the 80th percentile of the distribution of mean
reference pertormance), stratified by the important nontreatment factors and
compare it to test data as in (1). Either method would be acceptable from a
statistical point of view and, in terms of accomplishing the intent of the reference
test, would be far superior 1o and more technically appropriate than using control
sediments as reference sediments.

[

Wood Waste Management
(DMMP Issue Paper / SMS Draft Technical Information Memorandum)

Ifwood wastes in the marine environment are to be managed, they should
be managed exclusively through the DMMP and SMS programs and not through
the State's Solid Waste Management program. Given the potentially far reaching
effect of managing wood wastes in the marine environment, Ecology should
propose specific rule revisions to address wood wastes as was done in the case of
net pens several years ago.

As discussed 1n the [ssue Paper (identified in the SMARM Final Agenda as a
Clarificarion Paper), several statutory authorities appear to support regulation of wood
wastes in the marine environment and remediation of significant environmental
degradation that may be associated with those wastes. These authoritics may be
implemented through the DMMP and SMS programs — programs with significant
combined experience studying and managing marine sediments and related
environmental 1ssues. Given these existing programs, regulating wood wastes in the
marine environment as a solid waste would be both unnecessary and unwise. Instead, if
Ecology determines that regulating wood wastes in the marine environment is
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appropriate, it should propose specific revisions to the Sediment Management Standards
to address wood wastes as was done in the case of net pens several years ago.

In its closing paragraph, the Issue Paper inexplicably ignores the DMMP and
SMS programs and suggests that if wood wastes are present in "sufficient quantities” they
may be classitied and regulated as solid wastes rather than sediments. The [ssue Paper
goes on 1o state that, having been so classified, Ecology might then require removal of the
wastes and disposal in a permitted solid waste facility “even when toxiciry to aquaric life
is low.” By focusing on the origin of the materials rather than their effect, the statements
are a striking example of placing form over substance. They also appear to demonstrate a
swprising departure from common sense, from the goals of existing sediment
management programs, and from current principles of regulatory reform.

Wood wastes in the marine environment should only be regulated as solid wastes
if, under existing regulatory programs, it js determined that the wastes must be removed
from the marine environment and treated using upland disposal. The state’s solid waste
regulations should not be used as another set of criteria for determining whether removal
is necessary in the first place. The current solid waste regulations, which expressly
exclude from coverage dredged material that is regulated under section 404 of the Clean
Water Act, reflect this comunon sense allocation of regulatory authority.

CONCLUSIONS

Again, the Port of Seattle and WPPA commend the DMMP and SMS agencies on
the progress made over the last year, particularly in the context of the Regulatory Work
Group. The Port of Seattle and WPPA also commend the DMMP agencies for adopting
many of the RWG's recommendations and urge the DMMP agencies to implement these
recommendations over the coming vear. With regard to RWG recommendations not vet
adopted, the Port of Seattle and WPPA look forward to continued open and constructive
dialogue between the agencies and the regulated community.

The Port of Seattle and WPPA also encourage the DMMP and SMS agencies to
look to the successes of the past year as a model for addressing issues currently on the
table ard those that will inevitably arise in the future. The likelihood of resolving these
1ssues in a way that 1s responsive to the agencies' regulatory obligations, scientifically
sound, and fair and reasonable for the regulated community increases tremendously when
stakeholders and experts are brought into the discussion at the earliest stages and
consulted throughout the decision making process. The Port of Seattle and WPPA
welcome the agencies' apparent commitment to this ongoing dialogue and commit
themselves to participate as well.
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Finally, the Port of Seattle and WPPA encourage the DMMP and SMS agencies
to diligently pursue a process that will allow regular and frequent AET recalculation. As
we have repeatedly stated, accurate AETs based on all available data are essential to &
sound sediment management program in Washington State.

Sincerely,

rt of Seattl Washington Public Ports
Association
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ENVIRONMENTAL SIGNIFICANCE OF LABORATORY TESTS OF TOXICITY AND
BIOACCUMULATION. Michael H. Salazar, Applied Biomonitoring. May 20, 1997.

It has been over 10 years since I first discussed the environmental significance and interpretation of
tributyltin (TBT) bioassays (Salazar, 1986). Many of these issues were addressed again last year, in
response to questions regarding the regulation of TBT- contaminated sediments by the PSDDA agencies
(Salazar, 1996). The problem however, is much more generic than just TBT and revolves around our
lack of understanding the biological availability of sediment-sorbed chemicals like TBT, PCBs, DDT,
dioxins, and furans. Similarly, specific issues have arisen in this regard concerning the sensitivity of test
amimals, 1est duration. assessments of bioaccumulation potential, data interpretation, the purpose, cost,
and utility of laboratory assessments in evaluating contaminated sediment, particularly with respect to
strongly hydrophobic chemicals like the ones mentioned above. The following will summarize basis for
these issues and explore possible solutions.

1. SENSITIVITY. Many opinions have been expressed regarding the relative sensitivity of test animals
commonly used in the PSDDA suite. Last year I made a presentation to the PSDDA agencies titled “Are
mussels more sensitive to TBT than amphipods?" On a tissue residue basis the mussel growth endpoint
of 4 ug TBT/g dry w. (Salazar & Salazar, 1996, in review) is about an order of magnitude more sensitive
than the mortality endpoint of 40 ug TBT/g dry wt. used by Meador (Meador ¢t al., 1996; Meador, 1997).
This js not really surpnsing since sublethal endpoints like growth are generally about an ordcer of
magnitude below mortality endpoints. Further, one would expect an 84-day exposure period to elicit a
more sensitive endpoint than a 10-day exposure. One would also expect that these results are more
environmentally realistic because the exposures occurred in the field and previous studies (Henderson
and Salazar, 1996; Salazar et al., 1987, Salazar and Salazar, 1995a, 1996) have shown that steady state is
reached after an exposure period of about 60 days.

There are several other important points made in the two Meador (Meador et al., 1996; Meador, 1997)
papers that have been missed however: (1) It takes about 45 days to reach steady siate between TBT in
amphipod tissnes and TBT in sediments: and (2) There was hittle differance in sensitivity on a tissue
residue basis between three different amphipod species, a worm, and a flatlish. At steady state, there was
Jittle difference in species sensitivity on a tissue residue basis. The answer to the question regarding
relative sensitivity of amphipods and mussels should really be related to the exposure period and the
endpoints being measured. The way the tests are conducted, mussels are more sensitive than amphipods
because the exposure period is much longer (84 days vs 10) and the measurement endpoints are generally
more sensitive (growth vs mortality). It should be acknowledged however, that if the endpoints are based
on the exposure concentration, then the differences will remain.

2. TEST DURATION. It should not be surprising therefore, that there was a lack of concordance in
sediment quality triad evaluations of TBT-contaminated sediment that included sediment chemistry.
laboratory bioassays, and benthic community structure. Since the amphipod exposures in the laboratory
were not in a steady-state condition, one would not expect to see the same effects as communily
alterations that were in steady state. This can also be used 10 explain the differential sensitivity
between Rhepoxynius and Eohaustorius previously reported by Meador et al. (1993). These tests were
only conducted for 10 days, the animals were not in sieady state, and Eohaustorius was more sensitive
than Rhepoxynius. At steady state however, Meador has recently shown that on a tissue residue

basis. there is no difference in sensitivity between the two species. Nevertheless, at steady state, the
differences between Rhepoxynius abronius and Eohaustorius washingtonianus are even larger when
based on the exposure concentration.

In their study of chronic toxicity of TBT to the marine polychaete worm, Neanthes arenaceodentata,
Moore et al. (1991) demonstrate chronic effects on growth and reproduction after a 70-day exposure
period. While the main purpose for selecting the 70-day exposure period was to include the
reproduction, it seems likely that these animals were also in steady-state. If the time to reach steady state
for TBT in Neanthes tissues is similar te that for some amphipods (Meador et al., 1996; Meador, 1997)
and mussels (Salazar and Salazar, 1995a), 45-60 days is probably a reasonable estimate

and suggests that the 20-day Neanthes exposures are not adequate to reach steady state with TBT in



sediment and to reflect effects that would be found in nature. Although Rhepoxynius abronius
approaches steady state after only 16 days, it takes approximately 45 days for Echaustorius to

reach the same conditions. The PSDDA agencies should consider extending the test duration of both the
amphipod test and the polychaete worm test to approach stcady state conditions and equivalent tissue
burdens among species.

3. BIOACCUMULATION POTENTIAL. When the original guidance for conducting dredge material
bioassays came outin 1977, there was a requirement for assessing the bioaccumulation potential for
every sediment of concern. The rationale was that chemicals could be accumulated that might have long-
term effects not measured in short-term laboratory exposures. This appears to be what happened in the
TBT- contaminated sediments that produced apparently anomalous results. Based on the arguments
presented above, it is not surprising that there was this lack of concordance. From a programmatic
standpoint, the PSDDA agencies should consider returning to the assessment philosophy of testing every
sediment for bioaccumulation potential or at least those that sediments that contain chemicals of
concern known to take longer to reach chemical equilibriurn and exhibit more chronic effects in nature
such as TBT, PCBs, DDT, dioxins, and furans. We also routinely measure percent lipid and percent
water as another estimate of animal health. In many cases this would be done anyway to present the
data on a lipid-normalized basis. The percent lipid also provides information on general animal health
since healthier animals have a higher percentage of lipids. Animals under stress, whether from lack of
food or chemicals tend to utilize those lipid reserves and the percentage of lipids decreases. The percent
walter is routinely used to present data from particular sites on a dry-weight basis. As animals utilize
hpids and other chemical reserves the percent water in their tissues aiso tends to increase. These
measurements are usually inversely related, These measurements therefore, could be used an another
indicator of health in the Macoma bioaccumulation test. By measuring tissue weights, percent lipids,
and percent water at the beginning of the test on a surrogate sample of test animals, and again at che end
of the test multiple metrics could be used to estimate animal health. This would increase the value of the
bicaccumulation data and give the PSDDA agencies more confidence in their regulatory decisions.

Another gencric problem is that there is no requirement to assess animal health in the Macoma
broaccunlation test other thun mortahity. Since mortality is not a very sensitive endpoint, particulacly
for bivalves like Macoma, another endpoint neads to be used. The first choice would be to measure
whole animal wet-weights and lengths as we do in our mussel deployments as an estmate of growth.
Unfortunately, there will probably not be much growth in a 20-day laboratory exposure so the second
choice should be to estimate tissue weights at the beginning of the test. We routinely do this as a
standard operating procedure by measuring as many animals as there are in each replicate for each
treatment. Since normally use 100 animals per replicate and 3 replicates per site, this would be a

total of 300 tissue measurements at the beginning of the test. In the case of the laboratory Macoma test
this could be represented by 20 amimals per replicate and 3 replicates per treatment or a total of 100
measurements at the beginning of the test.

This approach would also provide another way to calibrate measured concentrations of chemicals of
concern. Since tissue concentrations are cajculated by the ratio of chemical content per gram of tissue
mass, tissue mass has a large bearing on the resulting measurements. Another way to interpret
bioaccumulation potential is to compare the total chemical content on a per animal basis (ug of chemical)
to eliminate the effects of growth dilution or degrowth magnification. This would help to reduce the
effects of growth on interpreting the tissue data. The other information that this provides is a more
quantitative and sensitive estimate of animal health. If there is not a significant decrease in tissue
weights, one could assume that the animals are in reasonably good health. Other endpoints that could
assist in deterniining animal health are measurements of percent water and percent lipids at the beginning
and end of the test as described above.

4. PSDDA DATA INTERPRETATION. The PSDDA agencies have emphasized that laboratory tests of
oxicity and bioaccumulaiion are not intended to be exact simulations of nature. Nevertheless, there
should be some cornmon scientific thread that brings together issues related to species sensitivity, test
duration, and bioaccumulation potential in order to properly interpret the results and use them in a
meaningful way to regulate contaminated sediments. There have been a number of negative comments on
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the Meador papers (Meador et al., 1996; Meador, 1997) and suggestions that the use of tissue residues to
predict effects is invalid. Nevertheless, there is an increasing number of papers supporting the tissue
residue approach for predicting environmental effects and using the information in a regulatory context
in the scientific literature. 1believe that it is one method to bring together the results of laboratory
sediment chemistry, laboratory bioassays and benthic community assemblages and we have proposed

an exposure-dose-response triad that emphasizes the utility of this approach (Salazar and Salazar, 1995b,
in review). Furthermore, both EPA and the Corps of Engineers are developing tissue residue effects
databases for this purpose and project that they will be on-line, on the Internet in August, 1997.

Recently, the ecological effects guideline of 2 ug TBT/g tissue (wet wt.) was used as the most
conservative of three guidelines (FDA, PSDDA human health, and ecological effects) for interpreting
bioaccumulation test data. I believe that this is a dangerous precedent and that it is not a realistic
guideline for protection against potential ecological effects. Although Widdows and Page (1993) are
cited as one of the references for this threshold effects number, they (Page and Widdows, 1993;
Widdows and Page 1991) suggest that effects are possible near 2 ug TBT/g (dry wt.). For marine
organisms like amphipods, polychaete worms, and mussels that are generally between 80-90% water, this
translates to multiplication factors between roughly 5-10. This means that suggested screening level
would be between 10-20 ug TBT/g (dry wt.). Clearly this screening level is not conservative, in terms of
environmental protection, since sublethal effects have been measured in a vanety of species at
concentrations far below 10-20 ug TBT/g (dry wt.). Moore et al. {1991) found reductions in survival

at concentrations >17 ug TBT/g (dry wt.). Although our own work has suggested no adverse effects on
mussel growth at tissue concentrations <2.5 ug TBT/g (dry wt.), mussel growth is not the most sensitive
measurement endpoint and the imposex phenomenon has been reported at concentrations of < 1 ug
TBT/g (dry wt.). For this reason the PSDDA agencies should consider a screening level concentration in
the same range, depending on the purpose of the screening concentration and the rationale for selecting a
conservative versus a non-conservative concentration.

After rereading the suitability determination and the decision of the PSDDA agencies it appears that |
have misunderstood your nse of the term “conservative”. Tt was my understanding that when the PSDDA
agenctes made a conservative determination they erred on the side ol the environment, not on Lhe side of
the apphicant. It appears in this case that the PSDDA agencies have disregarded the preponderance of
evidence and become conservative with respect o the project rather than the environment. Given the
language used in the MEMORANDUM FOR RECORD dated March 17, 1997, it appeared that this
document was prepared by an applicant rather than the PSDDA agencies. John Widdows is a world-
renowned scientist who does not appear to be particularly pro-environment or pro industry and has
pioneered the use of scope for growth in bivalves as a measurement endpoint. My guess is that he
probably presented an unbiased interpretation of his data. Because of the size of the error bars in his
study, I understand why you may have used the higher number of 10 ug TBT/g dry weight to be
absolutely sure of the suitability determination. However, I still believe that you have become
conservative in the wrong direction. Furthermore, you have also disregarded the preponderance of
evidence suggesting effects at tissue concentrations <10 ug TBT/g (dry wt.), including our own work.
Attachment 19A (Beaverson et al., 1996) cites 14 different studies that show adverse effects.

While the regulations apparently allow some effects at the disposal site, [ suggest that the effects that
could occur based on the 14 studies cited above would be highly significant. If you carefully examine the
0 experiments we conducted in the most TBT- contaminated yacht basin in San Diego Bay, you will find
that the surface site ranged in water concentrations from 72-530 ng TBT/L (mean = 188 ng TBT/L) and
the corresponding tissue concentrations ranged from 4.2-15.8 ug TBT/g dry wt. (mean = 9.9 ug TBT/g
dry wt.). Your criteria then suggest that tissue burdens measured for a very highly contaminated area,
adjacent to ship hulls that were allowed to use TBT antifouling coatings at the time, would be acceptable.
Remember that these coatings have now been banned on small vessels in sheltered maninas for this
reason. Then compare the growth rates at that paniicular site with all of San Diego Bay and you will see
that they were the lowest in each of the experiments between 1987-1990.

The real problem however, is that your screening level of 2 ug TBT/g wet wt. is approaching levels that
associated with mortalities. The Moore et al. (1991) study suggests chronic effects on growth and
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reproduction between 3-6 ug TBT/g dry wt. and acute effects at tissue concentrations >17 ug/g dry wt.
Assuming 84% water (range in Neanthes % water = 82.0%-85.4%), this translates to lethal effects in
Neanthes at concentrations above 2.72 ug TBT/g wet wt. Although this is above your suggested (rigger it
is very close. Given the errors associated with their prediction it is likely that there could be mortalities
in Neanthes at the concentration that you have suggested as a reference for evaluating bicaccumulation
potential. Atthough [ was not present at the meetings of the TBT working group, Jim Meador told me
yesterday that he was under the impression that the group had recommended a trigger in the low ppm
level (1-3 ug TBT dry wt.) on a dry weight basis. [t appears that there has been another shift in policy

or that the PSDDA agencies decided to reject the recommendation of the group as they have the
Widdows datz and the 14 other studies cited tn Attachment 19A. These papers all suggest effects at tissue
concentrations of TBT below the suggested reference concentration for evaluating bicaccumulation
potential. More importantly, you are permitting tissue burdens that are among the highest ever reported
in surviving animals from the most contaminated yacht basin in San Diego Bay that are no ionger
permitted due to the ban on the use of TBT in those situations. It is surprising that you would permit
those concentrations at the disposal site. Perhaps the site condition criteria should also be re-evaluated,
particujarly those that apparently allow mortality at the disposal site.

5. OTHER INTERPRETATION EXAMPLES. I will now cite two recent examples where interpretation
of results from Jaboratory exposures of Macoma to estimate bicaccumulation potential have been
problematic. In the first, the PSDDA agencies recognized that 28 davs may not have been sufficient to
reach chemical equilibrium between tissue burdens and sediment burdens for the chemicals of concem.
Since both chemicals are extremely hydrophobic and take longer 10 reach chemical equilibrium, it was
decided to conduct the exposures for 45 days instead of the usual 28. The problem is that this extended
exposure period created other experimental artifacts that compromised the utility of the data.

The results from this evaluation show that the experiment was terminated after 44 days instead of 45
because of increasing mortality rates at the end of the test. Since mortality s not really a very sensitive
endpoint, particularly for bivalves like Macoma, the data suggests that tissue weights probably started to
decrease several weeks before the increaszs in mortality became apparent. The real problem is that since
changing tissue weiglits can either under- or over-estimale bioaceumulation potential (depending on
whether the chemicals of concern remain behind or are lost with the withering tissues). The PSDDA
agencies should give serious consideration to changing their protocols to assess animal health by using
tissue weights, percent lipids, and percent water as part of the test protocols to assist in data
interpretation. Furthermore, there should be a more quantitative method for cstimating steady state than
simply extrapolating between log Kow values and approximate times to reach steady state. More
guidance for improving animal husbandry can be found in U.S. EPA {1993). They caution against
extending the test duration beyond 28 days without a complete change of sediment jn the test chambers.
Since Macoma is nol really sensitive in terms of monality to these chemicals (this is why they are used to
test bioaccumulation potential) it seems unlikely that observed mortalities can be attributed to chemicals
of concern. It is much more likely that animals died due 1o starvation because their supply of nutrition
was not renewed. U.S. EPA (1993) give two reasons for changing the test sediment: (1) to provide
additional nutrition beyond 28 days; and (2) to prevent dilution of the chemicals of concern in the test
sediment. They also suggest rejecting test results if Macoma survival is lcss than 30%.

In another set of expeniments in the vicinity of a pulp and paper mill (Saluzar et al., 1997), caged mussels
accumulated high concentratnons of dioxins angd furans tn the water columin while Macoma exposed to
contaminated sediments from the area accumutated very little. Mussels not only accumulated much
higher concentrations but their tissues exhibited a much better correlation with Macoma exposed directly
to that sediment in laboratory exposures. Proponents of the laboratory exposure method could argue that
the dioxins and furans in the sediment were not biologically available. While this is possible, it seems
more likely that the test animals in the laboratory lest tanks were under stress. They may have remained
closed for extended periods of time to avoid chemical exposure, the chemicals could have had some
adverse effect and been lost as the tissue mass decreased, or they could have been under severe nutritive
stress due to remaining closed or a low food supply in the test sediment. This is another reason for
quantifying animal health during the test with some endpoint more sensitive than mortality.
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From a conceptual standpoint, this study concluded that the caged bivalve bicassay provided a more
realistic assessment of bioaccumulation potential and potential effects because it was conducted in the
field, there was a correlation between tissue burdens and growth rate, and the growth endpoint was more
sensitive in distinguishing differences among sites than the monality endpoint. The PSDDA agencies
should consider re-evaluating the concept of assessing bioaccumulation potential from the trigger
approach, to the way the tests are conducted, to the way the data are interpreted.

5. COSTS vs UTILITY. Costs have always been a significant issue and have been a primary driving
force in developing test protocols and the application of those protocols. Nevertheless, it would be
conceptually sound to conduct more tests with meaningful measurement endpoints that are appropriately
sensitive, have exposure periods that approach steady state conditions, and provide a credible scientific
approach for evaluating sediments that are contaminated with all chemcals, but particularly thase that
are extremely hydrophobic and require longer time periods to reach steady state and exposures that are
potentially toxic. If the ultimate issue is cost, and it is not feasible to conduct all the tests in a meaningful
way, I suggest that the number of tests be reduced and the quality of each test be improved. For example,
just as the PSDDA agencies have suspended the use of the Microtox test for a number of reasons,
perhaps it is time to consider a similar approach, particularly for those hydcophobic chemicals mentioned
previously. Last year I suggested increasing the exposure period of the Neanthes test and including both
growth and reproductive endpoints. This would certainly be a step in the right direction. This test has
been used successfully to evaluate TBT-contaminated sediments for example. More recently, long-term
tests with amphipods have been used to evaluate sediments contaminated with DDT and PCBs. The
PSDDA agencies could also consider site-specific evaiuations with caged bivalves. A balance needs to
be achieved between the quality and costs of the data. In the final analysis, it could be that the most
expensive approach could be the most cost-effective in terms of providing useful information for
regulating centaminated sediments.
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Zear Dr. Fox:

We at Northwestern Aquaric Sciences (NAS), wish to express our position as opposing the above
referenced proposal for the reasens given below. We realize that DMMP has its own perspective and
reasons for wanting these changes. Hevever, we would like the chance to give our laboratorv's
perspective on the issue.

Althougn the oroposal wil' have limited effects on ou.r ODCTAtion. 1argely Just requinng oux changig
tes conzenfranons, we are opposed (n prncipal to the constantly mereasing level of micromaragemert

£ environmental abora.ory operaricrs by tae reo«_lafon agencies that tais prOposal perperiates, Taat

s M6t T0 52y Taar we do not Ay agree and urcerstand that fae regulatory agencies, through aa
evoluticrary wrocess, have the rwponsb:‘.fv of ce_m_'-.g 1he testing protocols that they requirs r
carying Cut their reguiatory obligations. My concern s that the constant revision of minor Zetails by

te DMMP regriatorv agencies along with similar eForts ¢ by other nanonal and regional regularory
entities is largelv urecessary, expensive, and, [ telievs, actually has negative effecs on the qualizy of
work 1 e jong mn

Specifcally regarding the above proposal, changing test concentrations alone means modifymg written
procecires, end changing reference toxican's requires establishing new contro! charts (z ntrimum of
Fve tests hefore Tae cama should te considered scetle). The lzter process, by the way, will probadly
recicre lzborziones o perferm side-by-side reference oxicant testing unti thew new control charns ars
sufficienctly ceveloped. Since we are not convinced thet the justifications for the proposed changes
are meanirgfuli, we beleve that they represent an urmecessary acded workload and expense.
Evperieaced aguatic toxicology laboratories have been, ‘or some time, using reference toxicant testing
as an in-nouse QA/QC measure (long ago ruandated bv EPA). A laboratory's existing recorcls ~f -his
testing orecrar, including all of the raw data and the resultant conrol chars, are readilv available for
“eview oy any client or agency wishing ‘o investgste the qualificarions of a leboratory. Simce 1t seems
-bat the zbove oroposal is ar least in part, ot ‘:,\ciussvely. a response to concerns abowt laboratory
quahifications, I conterd that the DMMVP agencies a.:e:aiy nave arple crieria, including reguired
‘zboratery participation in accreditation programs, for raking laboratory qualifications JUdU‘Ten'S

NAS, and other laberatories, provice tioassay testing services to many entities in acciton to DVIVP
(NPDES effiuent and secirrert testing, hazardous waste testing, misc 2ssessrment worg, chamical
corrpeunc testing ‘or manufacturers, TIE investigatons, as well as other types of texicity testing ).
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We (ry 10 use one reference toxicant for each organism that we test, regardless of the rvpe of testng or
agency requiring the testing. This is the only way a !aboratory can maintain quality data at
competiive prices. We provide these services to clients in any of the 50 states and for innutnerable
agencies (federal, state, coumty, municipal, erc.) in addition to testing for clients mternatonally, If
every agency rogures reference toxzcant tests to it their own rigid specifications, each leboratory will
have to maintain several control charts. The usefulress of anv one m-house reference toxccart
darabase will be reduced since the nurnber of noints will be reduced.

As [ have already suggested, some of the specific concerns your saper ‘dentifies to justify the
proposed actions apoear nsignificant. For example, tre concern that “often two or more partial
esponses in the 20-80% rarge “ave not ccourred” deserves a conrment.  Mpst expenerced aquatc
toxicologists would agree that 2 good reference “oxicam :est can be performed using a minimum of
five or six concenrations in a 50% dilution series such that at leest ane concerration results n zero
respenise and ons concentratior. results in a fuli or 100% response. A! least two partial respom-as wili
rot be uncommon for most toxieant-species combinations under these condimons. Also, wiile
desirable, it is not at al: essential for two cartial responses 10 be within the 20-80% range. If rrodit
analysis cannot be used, Timmed Spearman-Karher can 2rd will give a response verv similar to mrob:t
in most insiances we have seer. '

The use of higher dilution series such as 70% is also unecessary n my opinion. Anv improvemen: in
the accuracy of the point estirmate will usually te minimal, and unless addticnel concenTesions are
eployed, the chance of not having zero or 100% responses is significantly ‘rereasec. We have
routinely employved 50% cilutions 1n nearly afl of our “esting “or years znd finc it aimost always
2cceptabie for comrputing good voint estimates (e.g LCS0s, EC5Cs). This is also the uriverally
reconmmenced cilurion series used ov EPA in its testing mauals.

The switcaing of reference toxseant from cadmium, due 1o “he nealh issug, is & worthy gea! and ore
that our leboratory has deen considering and exploring However, the suggestion r1at the loxicat
must be comper as copper chloride is again locking zborateries nto en mecessary mandated * ruater.
We interd to do our own research Invo toxican's before changing our program, especially Ziven our
extensive existing darabase with our curren! reference toxicars and the previerns of workang Wit
toxicants and Cisposal of wastes, Again, unless there is some very 900d razuialory reason, we are
generally opposed to being told in minute deta:] how to concuct the business 'n \f/hic‘:z we feel we arz
experienced professionals, as well as having each agency impose different. specific recuirements dal
add 10 our cost o do the work

In sumreary, T believe thar the justifications for this additiona’ proposed micromanagemen: of testing
laboratory operariens are not convineing. Whi'e benefits apvear questicnable, addec costs and
complexity of laborarory operations will ccour and wil} lead 0 increased costs of stud’es. T hope you
will recorsider this rroposal.

Sincercly,

Richard S. Caldwel!, PhD.
Principal Scientist
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SURIECT: Comrment relating © SVARM Issue Paper submined By Dr, Lawrence McCrone

S
e
Dear M, Bradlew:

PAGE 1 OF&

Al the 1997 SMARM mecting held an May 7, 1997 in Searte, an Issve Paper wes presented Sy Dr. Lawrence
McCrone of PTI enated Potennal for Grain-Size Effecss on Lard Sedimen: Bloossavs, The comternton of this
peper was that sedimenis with a very ""c,n propcr‘or of six anc clays (¢.2. 2 §5-90%) may reswit in ooh
mortality or corzbmec mortality ard abrormziity of the crgamuss in the ab;e“cc of @y agparent chemuca!
soxicanss. Furthermcre, it was sugpestec that insufficen: research results are 2vzilahie. or that avalzae caz n
the Puget Sound daza Fles have not yer been suﬂ*c"err'y aralyzed, 20 confizm or denv this contenntion. One of
the prodlems is hat w3ing Witk Sne grained reference sit2 secimments way Jead 10 failure 10 meet the 'cfm
ore2 performnce stendard of NCMA € 35% and data sets ave, therefore, nor vsadle, MeCrone oroposes o !
paper that The extensive existing Puget Sound data files be analyzed and/or appropriaze studies he Cesigned ard
perfomod 10 idently ord document =y grain-size effects on the larvel sedrent bioassavs,

Tao attencess at the meetin g, Pa! Dinnel ard Alan Caeemand, geve cormments earinz on the MeCrene zaper.
Dirmel's commnents were thazt for sediments with high Snes conents, = might e anicipatad that the non-
swimming ernorvos, added 28y the provecol-speciZied four hour se:tmg neciod coulc ¢ strothered by 2
concnuing setleme: of fines and that “his moghs cause zer’y merzlities. His recoramendation was et 2 cager.
serhapns overnight, seiding eroc be exmmloved befere 2ddidon of embryes. Charmard ¢ixed recent Teihods
employed I Califoria studies m which larve! ergamisms are confined n 2 sczeen cage and thus Jreven'2d fom
direct confact with the bottorn sedimernts, and suggested that this approach rght provide a soluzon 10 he hrgh
meralities often coserved in the larval tests.

Our laboratery has had extensive experience perforrmng these wests for meny clients over nearly ten vears Wit
all fo'.:r o7 the protocal species (two tivalves, Two schinndertas). Based on nis experience, it s clear o w5 Tl
there gre many potental, difficult to conrol, sitmatons ©at are capaile of altering the resul's of a lzrvel tost
based on the PSEP protocais. We cerminty agree that sedimerr's with nich fines comiems settl2 more siow.y one
that this slow setling almost certainly resuits 1 2 sovering of *oe cmbryos leacing to wiquowa effzcts on e
strvivel, The eworyos of all four recommencad species o not swimm at the tirne of nocudation 1n the 25t and
‘rapxd}v gettle 0730, T nto, the sediTents.

It should also be kept in mind that the PSEP larval tests are reallv very much "recovery” tesis. In other worce.
the endnoimt we are achuelly observing is a count of recovered larvae, both norral and abnormmal. The procedire
followed is o carefilly decan: or siphon the overlymg water to seperxie ¢t from the sediments on 'he dbozor of
the tes vesse!, then to quentitanvely count a susserple of the agueous nnase. The preblem is thet meny norrel
larvae oy be lost  the sediments, and the proporzen of loat larvae rmay 5e casity influenced in a nurnber of
ways, mos: of which are directy relatsd to the swirrring Sehavior of the norma! larvae at the dme of ‘est
iermination. Clearly each species may be expected to ¢i¥er 1 at least some of these swimmpng tchavicrs;
therefore each species way be expected ‘0 show a different rosponse 1 *he ‘est regardiess of any ¢ifferences in
SeISIRVEY to avella:. 2 toxicents.
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Sorme, bt cerminly not 2lf, of the factors thar may influence the larval swirmmng behavior at the e of ‘st
wrmnzten neivde: suspended fmes or other particulates, phototactic responses, gectactic responseés, &iurmal
raythes, and genera) condition or health of the eulnre. Phototacte a=d geomcsc responses, which are krown o
charge during different stages of laval developmen® i many Spec e, would T1ave a very ‘mportart 1nfluence on
the propornen of swirmming larvae at te mme of st tfr'r.m_c'\ e have no ideq, as far as | axy aware, fany
Thanges in tacte responses oceu, for the species we exloy, aromd the norrmal test ‘eremination times. I “mere
are diume) cycles m switrmg dehavier. should we e cmmaﬂno 'es's ot 2 particular time of day? Resporses
:mcouag;ingncgr__l larvae to swirn or stay neaw or on e toltom #l resat m rach poorer reccvery (read
mortalicy) shar 17 the lervae stayed in <he water colvom.

We i in s very possit ible that the Aneness of the sediments -ray aiso fluence recovery of pormal [amves since
curing decantrg of the over? )ma water e sedirents ofien wend o LOT\apcc on temselves mere 50 “han do
coarser secamenis. It may e the inconsistency of such <vents £om heaker 0 beaer that causes sometTes high
variabiliyy Setween renlicates.

A—wo ner cenciusior. we heve ofen Meerd (and seen i our stucies) ‘s that sivalves seem ‘o perform less wen Sar
echinoderms = terms of mesting reference arez periormance sw da:cs and in overall survival i est sedimen
We nave, c\e- rmany years, consistently obseTved i tes vesss'< that do not contar secingents {e.g. in efvert
tests or PSZP contrals) that norrmal bivalve larvae tenc "¢ ne ‘ounc on the 20tom of fie vessel, otten to one
s:ide. Taess xvee sppear 0 be morphologically comrpletely normal snd are vsually found acSvely moving in an
upright pesiton along the bottom  Thelr presence on i 2ottor m2y be o po~mve geotactc resperse or may
possDdly be cue to a negative pho'ptactc response te the overhead laboratary lights. The latter may be especially
Imcratﬂd v our opserveton thar -he larvee are Ls_allw m0sdy on one sice of th2 beaker botier. Ts this “1e s.e
Fatest tomt tie Bghis? Clearly this bBehavior of apparently som’ and aealthy organiars can be expected o
result I very oCr recovery (read high mortzlity) in test apd reference arez sedirments.

In sumrsry, not on'y do 1 agree, for reasons given above, that 1 is possiSie that Gne sedimerts sewld resul: in
nygh merality andor TCOor TEC0vETY (read mwrality) compared with coarser sedimen's, ol that there are many
other reasons, mastly refated 10 swrrrang dehaviers, hal mey significantly affect “he recovery (read moma W)
of test orgemisTs © the PSEP ‘erval a5 Almost 2l of €5z problems stem from the potentally very varizole
and uncuandZable loss of organisms 1 the sediments. [ this type of pretocol is to be used Cespite the poor
rosoverv proglam ther it is mportant ot s w0 berer undersiand speciiic swimrming vehaviors ¢f e selecied
125t OrgRpisIrs, espocialiy near the time of fesT terminaton

Let e be 2lear tat D amm not c,gf*stu‘g bt we discentnve regulatory use of the larval ests. We have known
for decaces <at tasse larve) organiams are ITporient oxicelogy surrogates ‘or the thousands of miTTe spesies
that exmlcy free switrming arval dispersa! stages ané ] enccmge thetr use whenever apororrate. What Tam
sugaRstng oS that resczrm imed o sotving some of the chvicus vroblems with the method miz1 ¢ long
overdug, Purtaezmors, T would encourage the DMMVP ang SMS rograms o consicer thar use ¢f the larval
nrotocol 0 2 2acs/x hasis ot tus ime rmay represent Guostoraie judgement corsidenng Ui 1ssues ciscussed
abave.

c]

\\ V LA /-L/‘/{
‘:{_cb‘w‘_ S. ha‘dwc Ph.D. '
Director, Tecrmical Programs

cc: Dr. Teresa Michelsen, WDOE, Rellevue Dr, Justne Bastorn. EPA, Seartle
Dr. Devid Kendall, COE, Searle Dr. Lawrence McCrone, P11, Bellevae



Port of Seattle

June 6. 1997

VIA FACSIMILE: ORIGINAL TO BE MAILED

Brian R. Applebury, P.E. David Bradley

Chiet, Operations Division Washington Department of Ecology
Seattle District Corps of Engineers MS PV-11

P.O. Box 3753 P.O. Box 47600

Seartle. WA 98124-2253 Olympia. WA 98504-7600

Re: Ninth Annual Sediment Management Annual Review Meeting (SMARM)
— Follow-up Commenls on SMS Annual Review

Dear Mr. Applebury and Mr. Bradley:

On behalf of the Port of Seattle. we appreciate the opportunity to participate in the
Sediment Managemeni Annual Review Meeting (SMARM), the activities that led up to
it. and those that will follow. We have only a few comments 10 the Washington
Department of Ecology (Ecology) for SMS annual review beyond those that have already
been provided in our earlier SMS triennial review correspondenct (dated August 15,
19935 and May 22. 1996).

Triennial Review

We are very pleased to see Ecology begin to meet with the SMS Implementation
Committee to discuss priority issues for review and revision of the SMS Rule. We
remain prepared and willing 1o work with Fealoay in this endeaver, and ¢c assist Ecalogy
in fleshing out recommendations for rule revisions into specific rule language, so long as
Ecology keeps the process focused and moving along without undue delay.

Recalculation of the sediment criteria based upon updated AET values is
fundamential 1o this rule revision effort. As you know, the Dredged Material
Management Program (DMMP) convened a Regulatory Work Group to address
appropriate changes 1o AET methodology and DMMP regulatory guidelines. This Work
Group oroduced a high guality tinal report to the DMMP agencies within a relatively
short period of time (three months). Ecology should seek to reconvene this Work Group,
or an appropriate subset o 1L, i early or mid-summer to discuss how to apply its
recominendations to revision of the SMS Rule. The Port of Seattle participated in the
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earlier Work Group, and would be willing and interested in participating again in a Work
Group focused on producing timely recommendations for revision of AETs and sediment
criteria numbers in the SMS Rule.

Review of SMS Rule Under Executive Order 97-02

In March 1997. Governor Gary Locke signed Executive Order 97-02 directing
each state agency to begin a review of its rules that have significant effects on business,
labor, consumers, and the environment. Agencies are directed, in part, to concentrate
their regulatory review on rules or portions of a rule that have been the source of
complaints, concerns, or other difficulties that relate to matters other than the specific
mandates of the statute on which the rule is based. Each rule identified for review must
be reviewed under the following criteria: need; effectiveness and efficiency; clarity;
intent and statutory authority; coordination; cost; and fairness. Agencies must determine
if the rule should be retained in its current form. or amended or repealed if it does not
meet the above review criteria.

The SMS Rule should be among the rules prioritized for revicw by Ecology under
this Executive Order. In 1991 Washington State was the first state in the country to adopt
a rule with specific pass/fail sediment critenia. and apparently remains the only state with
a specific management standards rule for sediments. The Rule was promulgated under
very general statutory authorities and does not have a specific statutory mandate. Sincz
its adoption, the Rule has been the source of complaints, concerns and other difficulties,
evidenced by the regulatory work groups formed to address specific SMS Ruie
implementation issues (e.g.. Stormwater and Sediment Liability Discussion Group [1992-
1993] and Sediment Cleanup Work Group [1994]) and the numerous comments received
during annual and triennial reviews.

As currently drafted, the SMS Rule appears to fail at least some of the review
criteria identified in the Executive Order:

. Need -- There are inconsistencies between the SMS and MTCA Rules.
Placing the sediment cleanup standards portion of the SMS Rule into the
MTCA Rules would serve to reduce cxisting inconsistencies and
redundancies between the rules and generally serve the interests of
regulatory reform.

. Effectiveness and Efficiency -- There is broad consensus among many 1n
the regulated community and state government that the SMS Rule is not
providing the results that it was originally designed to achieve in a
reasonable or umely manner. Our understanding is that Ecology has not
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authorized any sediment impact zones as yet except by rule in the case of
net pens. Most cleanups have occurred as part of CERCLA cleanups or
incidental to in-water development projects and maintenance dredging
operations, and could be addressed under existing programs (MTCA and

DMMP).

. Clariry -- The SMS Rule is not written and organized in a clear and
concise manner so that it can be readily understood by those to whom 1t
applies.

. Intent and Statutory Authority -- As noted above, many aspects of the

SMS Rule do not stem directly from enabling statutory authority. The
Rule could be revised to focus on those areas with specific legislative
authorization.

In consultation with the Sediment Implementation Committee, Ecology should
determine how the SMS Rule should be amended (or possibly repealed) to meet the rule
review criteria specified in Executive Order 97-02. This review should be coordinated
with Ecology's ongoing triennial review and sediment criteria recalculation effort, and
should be completed by the end of 1997.

Human Health Sediment Criteria Development

As the Port has repeatedly indicated, given the significant methodological and
practical impediments to doing so, and given the regulatorv reform principles outlined 1n
Executive Order 97-02, it 1s not appropriate to adopt or impose human health sediment
criteria at this time. Some of the methodological problems with developing human health
criteria along the lines proposed by Ecology are discussed in Appendix A to this
comumeunt lerter. Practicai and policy probiems ure discussed below.

The ongoing discussions regarding AET recalculation exemplify one of the
pnmary practical impediments to developing human health sediment criteria at this time -
- the difficulty of updating sediment criteria after initial adoption. When adopted, a
pnnciple underlying the SMS rule was that, as the rule was based on an evolving science,
the rule would be regularly revised to incorporate new science and new data. [n practice,
despite significant new information, the rule has proved particularly resilient to much-
needed updating. Given this history. and given the significant technical uncertainties that
underlie human health sediment criteria (see Appendix A), the Port has little confidence
that any such regulatory regime, whether based on biota accumulation factors (BSAFs) or
otherwise, would be flexible enough to incorporate rapidly evolving information.
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Finally, consistent with the regulatory reform pnnciples outlined in Executive
Order 97-02, Ecology should ensure that its existing SMS rule is performing well and as
intended before adopting a new rule involving human health sediment criteria. From a
policy perspective, fixing an existing regulatory regime that is not working very well
before adding new and uncertain regulatory requiremnents to that regime is simply using
common sense.  As discussed above, much work 1s needed on the existing SMS rule to
improve its clarity, effectiveness and efficiency.

Conclusion

We thank you for the opportunity to comment on the SMS Rule, and look forward
to working with Ecology in seeing the triennial review and szdiment critena recalculaiion
nrocess through to a timely conclusion. Please call us if you have any questions
concerning the comments provided in this letter.

Sincerely,

Port of Seattle

e Vol

Douglas A. Hotchkiss Thomas A. Newlon
DAH:mdw
ce: Dan Silver, Washington State Department of Ecology

Eric Johnson, Washington Public Ports Association (WPPA)
Konrad Liegel, Preston Gates & Ellis LLP
D. Michael johns, EVS Consultants



APPENDIX A TO PORT OF SEATTLE JUNE 6, 1997
SMS ANNUAL REVIEW COMMENT LETTER

HuMAN HEALTH SEDIMENT CRITERIA DEVELOPMENT

In their 1996 SMARM follow-up comment letter, the Port of Seattle (Port)
and the Washington Public Ports Association suggested that Ecology
Sfurther pursue ways to use fish tissue data should Ecology move forward
with developing human health sediment criteria. in response, Ecology put
Sorth several possible ways to use fish tissue data and requested further
comment on the approacnes outlined and on other possible approaches.
The following is the Port’s response to Ecclogy's request for a more
detailed discussion of the issues surrounding human health sediment
criteria development and possible approaches 1o the same using fish tissue
data.

The Port continues to have significant reservations about the technical approach
being used by Ecology to establish human health concems associated with the
consumption of seafood. Should Ecology move forward with developing human health
sediment cniteria, which the Port does not advise at this time for the reasons provided in
the cover lerter, the Port believes Ecology should consider an alternative approach to
human health critena -- an approach that first uses a screening tissue concentration to
determine if a human health risk problem exists, and, if so, a more realistic, site-specific
assessment of the risk. -~

The current Ecology criteria development model uses both human health risk
assessment approaches and equilibrium partitioning theory to derive sediment
contaminant concentrations that are protective of human health. Ecology assumes that a
set of sediment quality concentrations can be established that adequately protect human
health. These sediment qualitv concentrations are intended to achieve regulatory
simplicity in that no data, other than sediment chemical concentrations, are needed to
make decisions to protect human heaith. However, as demonstrated in Ecology’s
previous developmental work on this topic, the model can lead to interpretations about
sediment contamination that are highly misleading and that undenmine the regulatory
simplicity apparently achieved through sediment quality concentrations. For example,
the model predicts that sediment concentrations of PCBs, total PAH, as well as a number
of PAH compounds, in virtually all of Puget Sound exceed the concentration at which
human health would be compromised by the consumption of seafood. This raises several
possibilities, including the following:

there is a potential crisis in Puget Sound from consuming seafood due to the
contarninants associated with the sediments; or
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the model 1s simply overstating the human health risks because of errors in the
translation of seafood tissue to sediment concentrations using biota sediment
accumulation factors (BSAFs).

After analyzing the mode) being developed by Ecology, it is our opinion that teo
much uncertainty (1.e., vanability) accompanies the translation of seafood tissue residue
concentrations to sediment contaminant concentrations using BSAFs to make BSAFs a
useful regulatory tool. For instance, PTI (Analysis of BSAF Values for Nonpolar Organic
Compounds in Finfish and Shellfish, 1995) performed non-linear regression analyses to
try to find relationships between BSAFs and Jog(K,,,) values. While they found some
highly significant regressions that could be used to estimate mean BSAF values based on
the K., the variability of a specific BSAF for a given K, spanned several orders of
magnitude. The significance of the regressions comes primarily from the fact that the
sample sizes are so large (one of the regressions recommended for use had a sample size
of 1,532, ap <0.001, and an R? of 0. 139), consequently confidence in the mean BSAF
was relatively high. PTI noted that caution should be used when drawing conclusions,
that is only that “the mean BSAF can be predicted with greater confidence than an
individual BSAF value.” If BSAFs are to be used, and Ecology is going to use the
regression equations developed in the PTI report to establish the K-specific BASF, ther
the valid comparison for sediment chemical concentrations resulting from the model
calculations would be mean sediment concentrations from the study area (or fish species
home range), and not the upper percentile values being considered currently by Ecology,
since the average sediment concentration is consistent with a mean BSAF generated using
regression analysis.

The uncertainty surrounding establishing contaminant-specific BSAFs is
compounded by the uncertainty associated with the conservative exposure assumptions
employed in the human health fish tissue consumpiion model. In particular, three
exposure assumptions have the most uncertainty: (1) ingestion rates -- the ingestion rate
cf 420 g/day is baszd on Tulalip and Squaxin [ndian tribe finfish corsumption rates and
not necessarily the exposed population at the site of contamination; (2) fraction ingested -
-the assumption that the exposed population consumes fish only from the contaminated
source and no other fish (of any type) from any other location; and (3) exposure
frequency and duration -- the period of time that an exposed population consumes fish
from the contaminated source is assumed to be 365 days a year for 30 years. All three of
these assumptions may lead to significant overestimates in true risks.

Also, Ecology has assumed to date that tissue residue concentrations found in
aquatic organisms arise from direct exposure to sediment. As you are aware, the
accumulation of contaminants can also occur through the food chain or from the water
column. At any given site, these factors may be of more significance than direct
exposure to sediment.
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Therefore, because of the unacceptable uncertainties associated with the use of
BSAFs in regulatory decisionmaking and the issue of what exposure pathways are
contributing to seafood tissue residue levels, the Port has, along with others,
recommended that, if Ecology is going to pursue human health criteria development, it at
least consider adopting a different model for criteria development that provides a direct
focus on tissue residue concentrations as the most immediate regulatory endpoint. The
reasons for such a recommendation are obvious and well stated in James W. Male's
regulatory options draft concerning the use of fish tissue criteria (prepared for Ecology in
1994): (1) seafood tissue residue concentrations. when applied in a human health
consumption model, provide a direct estimate of the potential risks; (2) the uncertaintes
accompanying use of BSAFs are eliminated; and (3) sampling can be specific to those
fish consumed.!

Ecology outlined in the 1996 SMARM meeting minutes some approaches to use
of fish tissue residue concentrations and asked the Port to respond. The first alternative
would use tissue residue data as an override to Tier [ human health sediment criteria,
similar to the biological override currently used with SMS sediment quality criteria. The
other two alternatives outlined by Ecology would be used as part of the site-specific Tier
Il analysis. One approach proposed using fish tissue and associated sediment data to
calculate site-specific BSAFs, while the second approach proposed using fish tissue data
1o make bay- or river-wide cleanup and source control decisions based on exceedence
factors. The second approach relies on calculating an exceedence factor based on tissue
levels in a specific bay or nver as compared to target human health-based tissue levels,
and then conducting cleanup in the most contaminated areas until the bav- or river-wide
sediment concentratjons are reduced by the same exceedence factor.

The Port believes that all of the approaches outlined by Ecology that uulize
sediment concentrations to signify potential health threats to humans through the
consumptior of fish are fatallv flawed. They still rely on the use of BSADs 10 set Tier |
sediment qualily concentrations. Using BSAFs to set Tier | sediment quality
concentrations is improper for the reasons discussed above. Using BSAFs 1o set Tier 1

) Establishment of fish tissue criteria is not problem free. As noted by Male (1994), it is
difficult to determine in general if sediment, as opposed to the water column or the food
chain, was the avenue by which seafood was contaminated. This problem, however, is
inherent in the development of any human health sediment criteria, whether based on
BSAFs or fish tissue residue concentrations, and calls into question the appropriateness of
developing “one number fits all" human health sediment criteria in the first place. In the
end, because of these complexities, removing and containing a lot of sediment based on
human health sediment criteria may have little effect on actually lowering human health
risks associated with seafood consumption.
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sediment quality concentrations is also impractical in that the resulting concentrations
will be so low that virtually any sediment in Puget Sound will trigger site-specific Tier [I
testing.

An altemative to a BSAF-based approach would be to modify Ecology's second
"Tier [1" approach to use sealood tissue concentrations that are related to human health
concerns as the primary screen in the Tier | analysis for human health concems at a site or
within a watershed. The tissue levels would be based on a conservative assessment that is
protective of the segment of population at greater risk for consumption of those fish that
have the majority of their contaminant uptake from a benthic food chain. If tissue
concemrations from a site are below this value, then Ecology can be confident that the
consumption of benthic associated seafood collected from the site does not pose a risk.
This would be analogous to the SL under the Dredged Material Management Program,
which essentially meets a “reason to believe” analysis concerning the risks posed by
seafood consumption. The tissue residue concentrations would not be based at
background concentrations, but rather would be representative of the lower range of
contamination that does not result in risks from consumption.

Using this approach. Tier Il analysis would be required if the fish tissue
concentrations at a site exceed Tier ] levels. By necessity, both the level of testing effort
required and the source control/cleanup actions undertaken would be based on site-
specific conditions. Determining the type of fish consumed (may be different from Tier
[). who consumes seatood from the study area (or the area which includes the home range
of the species being consumed) and the amount of food of that species from that area
consumed, could be among the tactors to be considered in the Tier II analysis. These
factors play a significant role in calculating risk, and should better reflect site conditions
that are different than predicted from the risk calculations developed for the Tier |
“reason to believe™ assessment. Other factors that should be taken into account incjude
the home range of the seafood species of concern relative to overall exposure. These
factors and others huve been discussed by Ecology in their Alterna.ive Decision-Making
Frameworks Document. The uliimate goal of the analysis would be to determine if there
1s @ human health risk, and, if there is, what source control/cleanup actions could be taken
that would effectively reduce the human health risk to an acceptable level.

Given our comments in the cover letter and these technical comments. the Port
believes that it is not appropriate to adopt or impose human sediment criteria at this time.
Should Ecology persist in this endeavor, however, we recommend to Ecology that their
human health criteria development efforts be refocused to: (1) developing Tier I tissue
residue concentrations that are analogous to the PSDDA SL; and (2) developing a
guidance document that both identifies and discusses the factors for consideration in a
Tier I analysis and presents an approach for doing the Tier I analysis itself (using case
studv examples). Doing so will provide guidance to both Ecology field staff responsible
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for project-level decision making and to project proponents on how best to address site-
specific issues. This alternative approach provides a better method for evaluating the
primary concems (i.e., is there a human health risk associated with the consumption of
seafood?) and places much of the emphasis for addressing potential concems at the site-
specific level where focused assessments can be made conceming Tier I seafood
consumption assumptions, species home range and cxposure pathways. If following the
Tier Il assessment, an unacceptable human health risk exists, then site specific sediment
cleanup plans may need 10 be developed in which target cleanup goals (using BSAF and
other approaches) will be established.

The Port would be pleased to meet with Ecology siaff to discuss further the
approach to use of seafood tissue concentrations outlined above. Please give us a call if
you wish to arrange such a meeting.
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Bran Applebury

Ovrhd 1-)
Ovrhd 1-2.
Ovrhd 1-3.
Ovrhd 1-4.
Ovrhd 1-5.
Ovrhd 1-6
Ovrhd 1-7.
Ovrhd 1-8.
Ovrhd 1-9.
Ovrhd 1-10.
Ovrhd 1-11.

David Kendall

Ovrhd 2-1.
Owvrhd 2-2.
Ovrhd 2-3.
Ovrhd 2-4.
Ovrhd 2-5
Ovrhd 2-6

LIST OF OVERHEADS

Sediment Management Annual Review Meeting
SMARM Sponsors and Host

Meeting Objectives and Purpose

Dredged Materiai Management Program Overview
SMS Group Overview

PSDDA Clarification Papers (presented)

Issue Papers (DMMP)

Public Issue Papers

Clarification Papers (not presented)

Status Reports (not presented)

Summary and Closing

Summary Agency Response Actions to May 1996 SMARM

Joint PSDDA/SMS Issues (TBT [ssues)
DMMP/SMS lssues

DMMP/SMS Issues (cont’d)

DMMP Issues

CSMP Issues

(David Fox for) Stepbanie Stirling

Ovrhd 3-1.

Ovrhd 3-2.
Ovrhd 3-3
Ovrhd 3-4.
Ovrhd 3-5.
Ovrhd 3-6.
Ovrhd 3-7
Ovrhd 3-8
Ovrhd 3-9.
Ovrhd 3-10.
Ovrhd 3-11.

David Fox

Ovrhd 4-1.
Ovrhd 4-2.
Ovrhd 4-3.
Ovrhd 4-4.
Ovrhd 4-5.
Ovrhd 4-6.

DY96/97 Projects. Overview of PSDDA, Grays Harbor, and Lower

Columbia River Evaluation Procedures
DY96/97 Project Volumes: Puget Sound
Chemuical and Biological Testing
Chemical and Biological Testing (cont’d)
Suitable/Unsuitable Dredged Material
Chemistry Testing Summary

Bioassay Hits

Bioaccumulation Testing

Project Volumes' Grays Harbor

Project Volumes: Columbia River

Total Volume

Use of the Internet

Seattle District’s Home Page Address
Existing Content
Soon-to-be-Existing Content

Future Use

Special Thanks

Sediment Management Annual Review Meeting i
Minutes - Overheads

May 7, 1997



Ted Benson

Ovrhd 5-1.
Ovrhd 5-2.
Ovrhd 5-3.
Ovrhd 5-4.
Ovrhd 3-5
Ovrhd 5-6.
Ovrhg 5-7
Ovrhd S-8

Ovrhd 3-9,

Ovrhd 5-10.
Ovrhd 5-11.
Ovrhd 5-12.
Ovrhd 5-13.

Ovrhd 5-14
Ovrhd 3-13

Ovrhd 5-106.
Ovrhd 5-17.
Ovrhd 5-18.

Ovrhd 5-19
Qvrhd 5-20

Ovrhd 5-21.
Ovrhd 5-22.

Ovrhd 5-23
Ovrhd 5-24
Ovrhg S-25§

Ovrhd 5-26.

Ovrhg 5-27
Ovrhd 5-28
Ovrhd 3-29

Ovrhd 5-30.

Ovrhd $-31
Ovrhd 5-32
Ovrhd 5-33
Ovrhd 3-34

Ovrhd 5-35

Owvrhd 5-36.

Ovrhd 5-37
QOvrhd 5-38

Sediment Aanagement -Innual Reviese \Meeting 1
Mmutes - Cheerheads

Presentation Agenda

PSDDA Monitoring Framework

PSDDA Monitoring Tools

Modifications for the 1996 Monitoring Program

Chemical Tracking System

Raw Data - Examples from CBP0O1, Commencement Bay

False Alarms. Hypothetical Example

Correlations Among Chemicals Varies and Affects Analysis and
Conclusions

Chemical Tracking System (flowchart)

Fitted Time Trends in Chemical Concentrations

Power to Detect Real Trends Depends On. ..

Power Curves (Simplified Examples)

Outliers Affect Estimated Trend. Hypothetical Example

What Else Can Help Determine if Chemicals are on the Move?
Findings

Summary of 1995 Conditions

Summary of 1995 Conditions (cont'd)

1995 Benchmark Sediment and Tissue Chemistry

1995 Benchmark Sediment and Tissue Chemistry (cont'd)
Sediment Vertical Protile System (SVPS)

Commencement Bay Stations

Distribution of Infaunal Successional Stages in 1996

Surficial Footprint of Silt-clay Dredged Matenal in 1996
Distribution of Grain Size Major Mode in 1996

Distribution of Apparent RPD Depths in 1996

Dredged Material Footprint at Commencement Bay Site in 1996
Distribution of Dredged Material at the Commencement Bay Site
Distribution of Organism-Sediment [ndices in 1996

Sediment Chemistry

Sediment Bioassays

Cvaluation of 1996 Momtoring Data

Evaluation of 1996 Monitoring Data (cont’d)

Chemical Tracking System Output tor Commencement Bay Station
CBPO1

Maximum Likelihood Results for Commencement Bay Perimeter
Stations.

Chemcal Tracking System Qutput for Commencement Bay Station
CBPO3

Evaluation of 1996 Monitoring Data

Evaluation of 1996 Momtoring Data

Recommendations

Mav 7. 1997



Rachel Friedman-Thomas
Ovrhd 6-1 SMS Sediment Activities
Ovrhd 6-2.  Sediment Program Implementation (Sediment Source Control)
Ovrhd 6-3. Sediment Program [Implementation (Sediment Cleanup)
Ovrhd 6-4 Sediment Program Implementation (Information Management and
[Lab Accreditation)
Ovrhd 6-5 Sediment Program Challenges (Sediment Source Control)
Ovrhd 6-6 Sediment Program Challenges

Teresa Michelson
Ovrhd 7-1 Status of Sediment Cleanup Sites
Ovrhd 7-2.  Program Accomplishments
Ovrhd 7-3 Cleanup Decision Summary

Dave Bradlev

Ovrhd 8-} SMS Trienmal Review

Ovrhd 8-2.  Triennial Review Background

Ovrhd 8-3. Triennial Review Draft Responsiveness Summary
Ovrhd 8-4 Triennial Review lssues

Ovrhd 8-5 Triennmal Review Issues (cont'd)

Ovrhd 8-6. Trienmal Review Next Steps
Ovrhd 8-7 Triennial Review Challenges

Justine Barton
Ovrhd 9-1 Beneficial Use of Dredged Material
Ovrhd 9-2 Interagency/Intergovernmental Agreement
Ovrhd 9-3. Products
Ovrhd 9-4 Pre-Application for Matenal
Ovrhd 9-5 Resolving Conflicts
Ovrhd 9-6 Resolving Conflicts (cont’d)
Ovrhd 9-7.  Sediment Characterization
Owrhd 9-8. Sediment Characterization (cont’d)
Ovrhd 9-6.  PSDDA Comparisons
Ovrhd 9-10  Suitability Determination Process
Ovrhd 9-11.  Suitability Determination Process (cont’d)

Teresa Michelson
Ovrhd 10-1  Wood Waste Impacts
Ovrhd 10-2  Wood Waste Characterization and Cleanup

David Kendall
Ovrhd 11-1.  Proposed DMMP Actions
Ovrhd 11-2.  Proposed DMMP Actions (cont’d)

Sediment Management Annual Review Meeting il Mav 7, 1997
Minutes - Overheads



Ted Benson

Minutes - Overheads

Ovrhd 12-1  Verification of Methods for Dredging of Materia Unsuitable tor
Open Water Disposal
Ovrhd 12-2  Introduction
Ovrhd 12-3  Problem ldentification
Ovrhd 12-4.  Problem Identification (cont’d)
Ovrhd 12-5  Proposed Action
Ovrhd 12-6. Proposed Action (cont’d)
Tom Grnies
Ovrhd 13-1.  Rewvisions to DMMP Screening and Maximum Level Guidelines
Ovrhd 13-2  Revisions to DMMP Guidelines - Background
Ovrhd 13-3  Revisions to DMMP Guidelines - Regulatory Work Group
Ovrhd 13-4, Revisions to DMMP Guidelines - Regulatory Work Group (cont’d)
Ovrhd 13-5.  Rewvisions to DMMP Guidelines - RWG Recommendations
Ovrhd 13-6  Revisions to DMMP Guidelines - Medium-term Recommendations
Ovrhd 13-7. Revisions to DMMP Gutdelines - Long-term Recommendations
Ovrhd 13-8  Rewvisions to DMMP Guidelines - Short-term Recommendations
Ovrhd 13-9  Revisions to DMMP Guidelines - DMMP Response
Ovrhd 13-10. Revisions to DMMP Guidelines - 1994 vs 1997 SL Exceedances
Ovrhd 13-11 Revisions to DMMP Guidelines - 1994 vs 1997 ML Lxceedances
Ovrhd 13-12. ML ChemicalsWhich Bioaccumulate
Ovrhd 13-13. Revisions to DMMP Guidelines - Conclusions
Mike Johns
Ovrhd 14-1. Progress in Developing a Puget Sound AET for the Neanthes
Biomass/Growth Endpoint
Ovrhd 14-2.  Scope
Ovrhd 14-3.  Fig. 1 - Determination of an Apparent Effects Threshold Value
Ovrhd 14-4  AET Calculaton Steps
Ovrhd 14-5  Data Acquisition
Ovrhd 14-6.  Surveys from the Puget Sound Region ..
Ovrhd 14-7  Quality Assurance of Sediment Chemistry and Bioassay Data
Ovrhd 14-8.  Sumunary of Screening Results for Studies...
Ovrhd 14-9  Data Processing
Ovrhd 14-10 Data Compilation Process
Ovrhd 14-11 Data Analysis
Ovrhd 14-12. Simulated Normal Distribution
Ovrhd 14-13  Arsenic
Ovrhd 14-14 Total DDD. DDE, and DDT
Ovrhd 14-15. Chromium
Ovrhd 14-16 Dry Weight-Normalized AET Values
Ovrhd 14-17 Dry Weight-Normalized AET Values (cont’d)
Ovrhd 14-18 TOC-Normalized AET Values
Ovrhd 14-19 TOC-Normalized AET Values (cont'd)
Ovrhd 14-20. Future Steps
Sediment Managemen! Annual Review Meetng v May 7. 1997



Lawrence McCrone

Ovrhd 15-1.
Ovrhd 15-2
Ovrhd 15-3.
Ovrhd 154
Ovrhd 15-5
Ovrhd 15-6

Spyros Paviou

Minutes - Overheads

Potential for Grain-Size Effects on Larval Sediment Bioassays
Available Larval Bioassay Species

Supporting Investigations

Resuits of Recent Investigation

Combined Effect May Not be Linearlv Correlated w/Percem TFines
Proposed Actions

Ovrhd 16-1.  Strategies & Technologies for Contaminated Sediment Mangement
Ovrhd 16-2.  Statement of Task
Ovrhd 16-3.  Activities
Ovrhd 16-4.  Conceptual Overview of Contaminated Sediment Management
Ovrhd 16-5. Containment, Disposal, & Natural Recovery Technologies
Ovrhd 16-6. Conclusions: Decision Making
Ovrhd 16-7. Recommendations: Decision Making
Ovrhd 16-8.  Conclusions: Technology Costs
Ovrhd (6-9. Conclusions: Remediation Technology Options
Ovrhd 16-10 Conclusions: Remediation Technology Options (cont 'd)
Ovrhd 16-11 Conclusions. Remediation Technology Options (cont’d)
Ovrhd 16-12. Recommendations Remediation Technologies
Ovrhd 16-13. Conclusions: Project Implementation
Ovrhd 16-14. Recommendations: Project Implementation
Ovrhd 16-15. Summary
Lincoln [oehr
Ovrhd 17-1. Figures 1-3
Ovrhd 17-2.  Contaminated Sediment Cleanup Decision Process
Ovrhd 17-3.  Development of Cleanup Standards for a Site or Site Unit
Sediment Management Annual Review \feeting v May 7, 1997






l

SEDIMENT
MANAGEMENT
ANNUAL REVIEW
MEETING

l

Ovrhd 1-1. Sediment Muanagement Annual Review Meeung

L

SEDIMENT MANAGEMENT
ANNUAL REVIEW MEETING

Jointly Sponsored
by the
PSDDA Program and SMS Group

Seattle District Joint Use North Auditorium
Seattle, WA

May 7, 1997

Hosted by Seattle District, Corps of Engineers

Ovrhd 1-2. SMARM Sponsors and Host




MEETING OBJECTIVES AND PURPOSE

Obtain public input on proposed changes 10 the Dredged
Matenal Management Program (DMMP) Management Plans per
[ssue Papers and Clarificaton Papers mailed out with the
Sediment Management Annual Review Meeting announcement.

Discuss disposal site management actions and changes.
Presentation and discussion of Public Issue Papers.

Comments and discussion on Status Reports of cngoing actions
of DMMP and SMS Group.

Ovrhd 1-3.

Meeting Objectives and Purpose

Dredged Material Management

Program Overview

Summary actions of previous Annual Review
Meeting

Summary of DMMP project / testing activities

DMMP Homepage / Use of Internet for
Communication

Disposal site monitoring

Ovrhd 1-4.

Dredged Material Management Program Qverview




SMS Group Overview

m SMS activities and Annual Review
m Regional cleanup activities

B Triennial Review Status

Ovrhd -5.

SMS Group Overview

PSDDA Clarification Papers
(presented)

DMMP:

B Beneficial uses guidelines

DMMP / SMS:

B Management of Woodwaste

Ovrhd 1-6.

PSDDA Clarification Papers (presented)




Issue Papers (DMMP)

m Verification methods for dredging of
unsuitable material

® Regulatory Workgroup Recommendations:
Short-term Screening Level (SL) and
Maximum Level (ML) adjustments

Ovrhd -7 issue Papers {DMMP)

Public Issue Papers
DMMP/SMS:

u Progress in developing a Puget Sound AET for the Neanthes
biomass/growth endpoint (Mike Johos, EVS)

I [ ] Potential for grain-size effects ov larval sediment bioassays (Lawrence
i McCrone, PTT)
] Strategies and technologies for contaminated sediments management:

SMS:

Heller, Ebrman, White, & McAulifYe)

White, & McAuliffe)

Report by National Resources Council (Spyros Pavlou, URS Greiner)

L] Sediment cleanups should focus only on those stations exceeding cleanup
screcuing levels of the sediment management standards (Lincoln Lochr,

u Inplace dilution cleanup as 1 concept (Lincoln Loehr, Heller, Ebrman,

Ovrhd {-8. Public Issue Papers



Clarification Papers
(not presented)

DMMP:
m Revisions to site guidelines for chemistry

DMMP / SMS TIM*
®m Negative controls in bioassays

® Standardization of Reference toxicants

L * TIM = Technical Information Memorandum

Ovrhd 1-9. Clarification Papers (not presented)

Status Reports
(not presented)

B Bellingham Pilot Project

B SMS Triennial Review

B Human Health Critenia

B Columbia River Evaluation Framework

B Designating Sediment Impact Zones for Disposal Sites
B  Bjoassay Statistics

B AET Methodology: Clarification and Minor Revisions

Ovrhd 1-10.  Starus Reports (not presented)



Summary and Closing

Public Issues Summary (Agencies will convene a post-SMARM
meeting on May L5 to review and prioritize public issues for
DMMP action. The DMMP prioritization decision will be
posted on the DMMO homepage and published in the minutes.)

SMS Issues Summary

Written comments may be submitted on the SMARM
proceedings. but must be submitted to the DMMP agencies by
May 21, 1997 for consideraton. Written comments may be
submirted for SMS annual revicw consideration by June 7, 1997,

Ovrhd 1-11.

Summary and Closing




SUMMARY AGENCY
RESPONSE ACTIONS TO
MAY 1996 SMARM

Ovrhd 2-1. Summary Agency Response Actions to May 1996 SMARM

T
u

Joint PSDDA/SMS Issues

BT Issues:

Assessment of TBT sensitivity in amphipod species was not accomplished during the
past year due in part due to funding constraints, and because custent TBT regulatory
and cleanup guidance (DMMP/SMS) requires bioaccumulation testing in lieu of
acute bioassay testing. However, the DMMP agencies are finalizing a scope of work
to assess TBT sensitivity in the Leptocheirus plumulosus (amphipod)
chronic/sublethal 28-day test. As part of this effort comparative sensitivity of
Leptocheirus plumulosus to Eohaustorius will also be assessed.

The final TBT issue paper removed all references 1o a regulatory maximum level
{ML) upper limit for TBT. There currenty 1s no established TBT upper linit for
regulatory decision making for either dredging/disposal and cleanup.

The interstitial TBT level adopted as the DMMP screening level (SL), 0.15 ppb was
also sdopted as the bioaccurnulation trigger.

DMMP and SMS established an interim tissue TBT action level of 2 ppm (wet
weight), which was used to evaluate bioaccumulation data for the Port of Seattle/
T-18 project. |

Ovrhd 2-2. Joint PSDDA/SMS Issues (TBT Issues)




| DMMP / SMS Issues

® The DMMP and SMS agencies do not have the
resources to assess sulfur and sulfide effects on the
saline microtox and solid phase microtox bioassay.
Microtox testing has been suspended for dredged
material evaluations since 1994 due to its apparent
lack of sensitivity and non-concordance with the
other bioassays in the DMMP test suite.

B The DMMP and SMS agencies re-examined and
reaffirmed the initial weight standard (>0.25
mg/individual; 0.5 mg/individual as target) and
negative control growth rate standard (> 0.38

| mg/individual/day; 0.72 mg/individual/day as target)

| for the Neanthes 20-day growth bioassav.

Ovrhd 2-3. DMMP/SMS Issues

DMMP / SMS Issues

® The EPA/Corps ammonia purging protocol was
utilized for one large dredging project (Port of
Seattle/T-18), and was found to satisfactorily reduce
ammonia levels to acceptable {evels (< 20 mg/liter).
The Port of Seattle/EVS jnvestigated the effects of
ammonia purging on contaminant concentrattons n
sediment interstitial water. The results of these

| investigations are available at the back table for those

interested.

QOvrhd 2-4. DMMP/SMS Issues (Continued)



DMMP Issues

Lcology convened a Regulatory Workgroup under the
DMMP to address substantive 1ssues raised by the
public and ports at the 1996 SMARM concerning
AET recalculations. The outcome of these
deliberations are summarized n an issue paper that
will be presented this afternoon and a status report,
both of which were mailed out as part of the SMARM
meeting package.

Ovrhd 2-5.

DMMP Issucs

CSMP Issues

The interagency Bellingham Pilot demonstration
project was initiated in September 1996 by the CSMP
agencies (see SMARM mailout for a status
summary).

Ovrhd 2-6.

CSMP I[ssues







Stephanie Stirling
Seattle District
US Army Corps of Engineers

Qvrhd 3-1. DY96/97 Projects: Overview of PSDDA. Grays Harbor. and Lower
Columbia River Evaluation Procedures



DY96/97 Project Volumes:

Puget Sound

« Crowlev Martne 13.000
* Pon ot Everett NCD/Berth 370.000
» James Hardie Gypsum 18.000
+ City of Kirkland 800
« Ouak Harbor Marina 27,000
» Port of Seattle, T5 36.000
« Portofl Scaule, TH4 538.350
» Pornt ol Tacoma. Blair TB 755.000
+ USACE Duwanush 112,000
« USACE Kenmore 60,000
+ USACE Snohomish 300.400
TOTAL 2,230,550
Ovrhd 3-2. DY96/97 Project Volumes: Puget Sound
Chemical and Biological
Testing
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Ovrhd 3-3. Chemical and Biclogical Testing
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Ovrhd 3-4. Chemical and Biological Testing (Continued)

Suitable/Unsustable
Dredged Material

Ovrhd 3-5.

Suitable/Unsuitable Dredged Material



Chemistry Testing Summary
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Ovrhd 3-6. Chemistry Testing Summary
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BioaccumulationTesting

Ovrhd 3-8. Bioaccumulation Testing

Project Volumes:
Grays Harbor

© Terminal 2 15.000
& Rayonier 20,000
& Bay City 20.000

Ovrhd 3-9. Project Volumes: Grays Harbor



Project Volumes:
Columbia River

@ High Cascade/Sievenson  20.000

@ M Cullin Channel 200,000

Ovrhd 3-10.  Project Volumes: Columbia River

Total Volume

2,605.550 cubic yards

%/«
L

Ovrhd 3-11. Total Volume



Use of the Internet

1997

Sediment Management Annual
Review Meeting

Ovrhd 4-1. Use of the Internet

Seattle District’s Home Page Address

http://www.nps.usace.army.mil

select
“Dredged Material Testing Requirements™
to get to DMMO'’s home page

Ovrhd 4-2. Searle District’s Home Page Address



Existing Content:

« email addresses for DMMO statf

* links to other DMMP agency homepages

» changes that have been made to PSDDA
via the ARM process and public
workshops since 1989 (listed both
chronologically and by topic)

hup://www nps.usace.army.mnil
R ]

1997 Seaimens Masagement Arnual Review Mevhiny

Ovrhd 4-3. Existing Content

Soon-to-be-Existing Content:

* SAP examples
—large projects

—small projects

« PSDDA Users Manual

http.//wwiv nps.usace.army . mil

1997 Sedintent Management Aanual Review Neor oy

Ovrhd 4-4. Soon-o-be-Existing Content



Future Use:

* biennial reports

* posting of draft SMARM papers
* SMARM minutes

« updated DMMP manuals

hitp://www .nps.usace.army.mil

1997 Sedyment Managemient Anaual Review Me=nng

Ovrhd 4-5. Future Use

Special Thanks!

* [ori Danielson
* Web Manager

* Theresa Bauccio
* PSDDA updates

http://www nps.usace.army.mil

1997 Sedunent Muszgemenr Aanual Review Mezuae

Ovrhd 4-6. Special Thanks






PRESENTATION AGENDA

[ ]
® [ ] ® e [ e ® [ ] [ ] [ ] [ ] [ [ ] [ ] [ ] [} [} L] e e e o

= PSDDA Monitoring Tools

= Modifications to the 1996 Partial Monitoring
Approach

= Chemical Tracking System
= 1996 Findings
= 1996 Evaluations

» Monitoring Modification Recommendations

Ovrhd 5-1. Presentation Agenda

PSDDA MON|TORING, FRAMEWORK

= 1. Dredged material remain onsite?
- Sediment Vertical Profile System
- Sediment Chemistry
= 2. Biological effects conditions exceeded?
- Sediment Chemistry
- Sediment Bioassays
» 3. Adverse effects to offsite biological
resources?
- Tissue Chemistry
- infaunal Community Structure

Ovrhd 5-2. PSDDA Monitoring Framework



PSDDA MONITORING TOOLS

PSDDA disposat site station types and monitonng 1ools.

Station SvPsS Sedwment Bicassays 8enthic Tissue Chermsiry
Chamistry (nfauna
Zone (2) e o ®
Sde (S) ) o}
Pamata (P) e ®
1 ransea (T) ® o G
Benchmark (B) 8(A) @ (A) O(A) O(A)
Central Transect (C) [
Refererce (R) ®
c Morrtonng Ibds used for an intensive ful montonng pragram
[ ] Morrtonng bas usexi for a pania mMomonng o ful MoNtanng program
(A) Archived

Ovrhd 5-3. PSDDA Monutoring Tools

MODIFICATIONS FOR THE 1996
MONITORING PROGRAM

= Programmatic Change

- Hypothesis 2 - Using the SQS as triggers instead of
Guideline Values

- Application of CTS to perimeter chemistry results

= Technical Change
- Use of DGPS instead of microwave navigation

Qvrhd 5-4 Modifications 1or the 1996 Monitoring Program



CHEMICAL TRACKING SYSTEM

= Calculates time trends in single chemicals and
groups of chemicals.

= Handles non-detected data.

= Avoids "false alarms" due to random variation and
analysis of many chemicals.

Ovrhd 5-5. Chermucal Tracking System
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Ovrhd 5-6 Raw Data - Examples trom CBPO!. Commencement Bay



Concentration

Concantration

FALSE ALARMS OCCUR WHEN MANY CORRELATION AMONG CHEMICALS

CHEMICALS AND MULTIPLE STATIONS VARIES AND AFFECTS THE ANALYSIS
ARE ANALYZED. HYPOTHETICAL AND CONCLUSIONS
EXAMPLE. " s
Station 1 Station 2 . ° - ) )
- - g 2 o
£ it
§ E v et _ N
ps 04 02 00 02 04 0B
- - o 2 Fluoranthene Deviations
:
lime Time §
Station 3 Station 4 S e ,
g g ' - .
| T T ' -002 -0.01 - 0.0 0.01 0.02
; Nickel Deviations
Time Time i

Commencement Bay, 1988-98,

25 chermcals at each of four stations  Sold lines: "slatistically CBPO1, 03, 07, 11

sigruficant” trends (P< 05} Data were randomly generated with rue
trend = 0 Ovrhd 3-8. Correlations Among Chemicals Varies and Affects Analysis and

Conclusions
Ovrhd 5-7 False Alarms. Hypothetical Example.



CHEMICAL TRACKING SYSTEM

Spreadsheet:

Data and
Non-detection Flags

Logg

Y

Maximum likelihood
malyasl Calculate trend
p ¢hemical, p-value,
variance

y

Data analysis.

Fitted Time Trends in Chemical
Concentrations, Commencement Bay,

Combina individual
chemical results

Calculate correlation
among chemicals

N

Global trend and
p-value for a group
of chemicals

QOvrhd 5-9.

Chemical Tracking System (flowchary)
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POWER TO DETECT REAL TRENDS DEPENDS

ON...

»  Number of chemicals considered
e  Variability {random "noise™)

«  Correlation among chemicals

*«  Number of samples per year

»  Number of years

«  Magnitude of the real trend

Exgmpies
T “Powerlo
Samples detecta 5%
No. of per No. of per year

Chemicais  Vanability  Comelation Year Years increase

10 high weak, but 3 2 5%

nol zero

25 medium zZero 3 2 41%

25 fow 7ero 3 5 -100%
Ovrhd $-11.  Power 10 Detect Real Trends Depends On. .
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Ovrhd 5-15 Outliers Atfect Estimated Trend. Hypothetical Example

WHAT ELSE CAN HELP DETERMINE IF CHEMICALS ARE ON
THE MOVE?

» Detect and handie outliers

o« Consider other indications of movement besides the "one
slope” model

« Compare chemical trends to chemical signature of
deposited material

o (Cautiously) Combine trends for two or more stations

e Nonparametric analysis or “bootstrap” for unusual
distributions and many outliers.

Ovrhd 5-14.  What Eise Can Help Determine if Chemicals are on the Move!



CNDINGS
= 1995 Benchmark Chemistry
« SVPS
= Site Chemistry

= Site Bioassays

Ovrhd 5-15.  Findings

SUMMARY OF 1995 CONDIT/ONS

" SVPS

- Dredged material deposit contained within site perimeter
= Chemistry

- Metais

- No exceedance of SL, ML, or SQS at any station
- Volatile Organics

- Undetected at all stations
- Semivolatile Organics

» No SQS or ML exceedances

- SL exceedance for PAHs at on replicate of CBP0O1

a Bioassays

- No PSDDA Guideline exceedances

Ovrhd 5-16 Summary of 1995 Conditions



SUMMARY OF 1998 CONDITIONS

e e O o [ ] e o e e 6 o % o o » ¢ & o & o o s o

= Butyltins
- No detections at any station
« Organics
- Volatile Organics
- No detected exceedances
- 1,2 4-trichlorobenzene DL
> SL & SQS
- Semivolatile Organics
- No SQS or ML exceedances
- SL exceedance for PAHs at one replicate of
perimeter station PO1

Ovrhd 5-17.  Summary of 1995 Conditions (Continued)

1995 Benchmark Sediment and Tissue
Chemistry

» Analyzed to complete 1995 Baseline chemistry
- \/olatile organics, mercury, total sulfides analyzed in
'95.
= Conventionais
- Qualified as estimates as these were analyzed 6
months after holding times.
= Metals
— No exceedance of SL except for lead
~ exceeded SL for all benchmark samples
= Butyltins
- No detection at any stations

- DL exceeded PSDDA interim SL for one replicate at

CBB02 due to small sample size.
Ovrhd 5-18 1995 Benchmark Sediment and Tissue Chermsiry



1995 Benchmask S&diment and Tissue
Chemistry

= Semivolatile Organics
- Pesticides/PCBs were undetected

~ All detected PAHs below SL except
Indeno(1,2,3-c,d)pyrene

- 4-methlphenol, benzyl alcohol, and benzoic acid
exceeded SL at CBBO02.

- DL for several semivolatile organics were greater than
the SL at CBB02

= Tissue Chemistry
- Metals detected-at low levels
- Organics and butyltins not detected

Ovrhd 5-19. 1995 Benchmark Sediment and Tissue Chemistry (Continued)

SEDIMENT VERTICAL
PROFILE SYSTEM (SVPS)

= Recent dredged matenal footprint
- Thin deposit at perimeter stations CBP10, P11, and
P12
= Fine-grained deposit present at the site center.
- Dredged material or ambient?

» Effect of dredged material on other
measurements
~ Grain-size
- RPD
- Successional stages
= Organism Sediment Index (OSI)
- OS! distribution suggests a resilient benthic habitat
Ovrhd 5-20 Sediment Vertical Profile Svstem (SVPS)
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SEDIMEN T CHEMIB TRY

- Convent:onals

- Perimeter grain size shows a shift to fine-grained
material compared to 1995

= Metals

- No exceedance of SL, ML, or SQS, except for lead

- One replicate each from P03 and P07 exceeded the
lead SL

= Organics
- Chlorinated aromatics, volatile organics, and PCBs
were undetected

- DL for 2-methylpheno!l and 1,2,4-trichlorobenzene >
SL

- DL for hexachlorobenzene > SQS but < SL

Ovrhd 5-29  Sediment Chemistry

SEDIMENT BIOASSAYS

= All bloassays met QA/QC requurements

- Two sets of controls run for amphipod, echinoderms,
and Neanthes

- All controls met PSDDA standards

- Most conservative control results used for data
evaluation

= No exceedances of biological effects criteria in
bioassay results

Ovrhg 5-30 Sediment Bioassays



EVALUATION QE-1886
MONITORING DATA

e & 6 o6 » o6 o6 O o ¢ 9 » O o & o o & o 2 o o

» Question 1: Does dredged material remain
onsite?
- Hypothesis 1. Dredged material within site boundary.

- Thin dredged material deposit at perimeter stations
P10, P11, and P12 < 3 cm

- SVPS data confirms hypothesis

Ovrhd 5-31.  Evaluation of 1996 Monitoring Data

EVALUATION OF 1996
MONITORING DATA

= Question 1. Does dredged material remain
onsite?
- Hypothesis 2: Chemical concentrations offsite do not
increase over time due to dredged disposal.
- SQS not exceeded at perimeter stations.
- There are no significant increases in chemicals over
time
- At CBPO1, indications are that PAHs are declining

- Re-evaluations will be forthcoming on P03, P07, and
P12.

Ovrhd 5-32 Evaluanon of 1996 Monmtoring Data (Continued)
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Ovrhd 5-35.  Chemical Tracking Svstem Qutput tor Commencement Bay Station
CBPQ3.

EVALUATION OF 1996 MONITORING
DATA

= Question 2. Biological effects conditions

exceeded?

- Hypothesis 3: PSDDA Site Condition Il for sediment
chemistry.
- No ML exceedance, hypothesis is not rejected

- Hypothesis 4: PSDDA Site Condition I for sediment
bioassays.
- No bioassay exceedance; hypothesis is not rejected

Ovrhd 5-36 Evaluation ot 1996 Monitoring Data



EVALUATION &F @86 MONITORING
DATA

» Question 3: Adverse effects to offsite biological
resources?
- Hypothesis 5. No increase in tissue body burden.

» Not adressed
- Hypothesis 6: No decrease in infaunal major taxa
abundance with time.

- Not adressed

Ovrhd §-37.  Evaluation of 1996 Monitoring Data

RECOMMENDATIONS

» Compile and publish disposal site monitoring
plan.
- Numerous programmatic changes
- Field and analytical changes
~ Transect biological analysis changes
~ Bioassay procedure and interpretation changes

= Present future monitoring reports and
appendicies on a CD-ROM.
~ SAIC internal goal for 1997 report.

Ovrhd 5-38. Recommendations






SMS SEDIMENT
- ACTIVITIES = Rachel Friedman-Thomas

Sediment
Program
Implementation

Maintaining
Scientific and
Technical

Foundation

Coordination

Ovrhd 6-1. SMS Sediment Activities
] SEDIMENT PROGRAM
IMPLEMENTATION

® Sediment Source Control

- Activities to-date have focused on point
sources

- Sediment data for areas adjacent to 38
NPDES dischargers shown 18 with
sediment impacts

- Contaminants of concern include:

» Metals - most common contaminants
» Phthalates, PAHs, PCBs - also common

Il v
~
1

Ovrhd 6-2. Sediment Program Implementation (Sediment Source Contro})



] SEDIMENT PROGRAM
IMPLEMENTATION

® Sediment Cleanup

- Published Contaminated Sediment Site List
- Participating in Bellingham Bay
Demonstration Pilot Project

- Provide technical assistance /coordinate
with regional cleanup staff on site work

Ovrhd 6-3. Sediment Program Impiementation (Sediment Cleanup)
] SEDIMENT PROGRAM
IMPLEMENTATION

® Information Management
- New SEDQUAL

» Access database with a Visual Basic user
interface linked to ArcView GIS stations tile

» Functions: criteria comparisons, AET
calculation
® Lab Accreditation

- Sediment category currently in WAC 173-50,
Accreditation of Environmental Laboratories

- Future sediment program accreditation reqmt’s

Ovrhd 6-4. Sediment Program Implementation (Informarion Management and
Lab Accreditation)



] SEDIMENT PROGRAM
CHALLENGES

® Sediment Source Control

~ Addressing stormwater and nonpoint
sources of sediment contamination

- Updating discharge assessment tools

- Additional emphasis on sediment quality
in watershed planning

- Developing sediment-based TMDLs

Ovrhd 6-5. Sediment Program Challenges (Sediment Source Control)
) SEDIMENT PROGRAM
CHALLENGES

® Quickly update the contaminated
sediment site list

e Continue to promote consistent data
quality
® Balance workload against expectations

® Ecology sediment internet site
- http:/ /www.wa.gov/ecology/cp/sediment.html

Ovrhd 6-6. Sediment Program Challenges
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Program Accomplishments

e Significant progress on cleanup in four years of work

- No new orders have been issued to accomplish
cleanup

- Providing a model for technical assistance and
interagency coordination

- Waterfront redevelopment is providing opportunities
for collaborative, cost-effective projects

o Completed staff training

- Two new sediment staff

- Interagency training (federal, state, local)

- Collaboration with University of Wisconsin
e Development of agency guidance

- TBT guidance

- Wood waste guidance

- Bioassay/statistics guidance

Ovrhd 7-2. Program Accomplishments



Cleanup Decision Summary

Cleanup to CSL

Southwest Harbor Project

Duwamish/Diagonal CSO

Cascade Pole

Eagle Harbor
Cleanup to SQS

Norfolk CSO

Other Cleanup Standards

St. Paul and Sitcum
Waterways

Performance-Based

Everett Piers 1&3

Decision Factors

Proximity to other sites,
recontamination potential

Proximuty to other sites,
recontamination potential

Cost and technical
feasibility

Cost/benefit analysis

NRDA cleanup
Human health nsks/PCBs
Small additional cost

Cleanup standards selected
in pre-SMS ROD

Dredge to native matenal

Cleanup Standards based on Bioaccumulation or Human Health Risks

Harbor Island
Boeing Plant 2
Georgia-Pacific (?)

Ovrhd 7-3. Cleanup Decision Summary

Manchester Annex
Hylebos Waterway






B sMS TRIENNIAL REVIEW
-Presentation Outline-
® Provide background on the Triennial
Review process
® Summarize Triennial Review issues

e Describe the next steps toward
completing Triennial Review

e Identify key challenges to complete
Triennial Review

QOvrhd 8-1. SMS Triennial Review
- TRIENNIAL REVIEW
- Background-

® SMS Rule Review Requirements:
— Public comments
— New scientific and technical information
— Implementation experience
— New federal or state rules
® Triennial Review Started In 1995.

® Three Phases:

— Issues identification
— Issues evaluation/resolution

—meaile Amendments Zguidance development

Ovrhd 8-2. Triennial Review Background



By TRIENNIAL REVIEW

-Draft Responsiveness Summary-

® Recommended SMS Rule Revisions

® Issues Requiring More Discussion to
Identify Specific Rule Revisions

@ Issues Recommended for No Further
Action

Ovrhd 8-3. Triennial Review Draft Responsiveness Summary

) TRIENNIAL REVIEW
-Issues-
® Sediment Cleanup
- SMS/MTCA Consistency
— Types of Cleanup Actions
— Implementation of Hotspot Approach
® Sediment Quality Criteria

— Port of Seattle AET Recommendations
— Updating SMS Rule based on 94 AETs

— Chemical/Biological Criteria for Other
Marine Sediments

Ovrhd 84. Triennial Review [ssues



ey TRIENNIAL REVIEW
-Issues-

® Test Methods
- Role of Benthic Assessments
— Artifact Toxicity
— Protocol revision process

® Human Health Sediment Quality
Values
- Continuation/Schedule of Rulemaking
— BSAF Values (Uncertainty / Variability)
— Implementation Issues /Impacts

Ovrhd 8-5. Triennial Review [ssues (Continued)

] TRIENNIAL REVIEW
-Next Steps-

® Distribute Draft Responsiveness
Summary.....inn, May 1997

® Implementation Committee
Discussions.........cieenee. Summer 1997

® Coordination with other regulatory
PrOGIams......cccooeeveercrcncrnens Summer 1997

® Prepare Recommended SMS Rule
Amendments......ccoccieicrinccnnnnnn. Fall 1997

Ovrhd 8-6. Triennial Review Next Steps



] TRIENNIAL REVIEW
-Challenges-

® Re-engage stakeholder groups
® Finding regulatory balance

® Resolving technical issues

® Meeting commitments

Ovrhd 8-7. Triennial Review Challenges



. Beneficial Use of
Dredged Material

DMMP Clarification Paper /
SMARM 1997 /

Y

Beneficiat Use of Dredged Material

Ovrhd 9-1.

A4

Products

= User Manual for project proponents

= Executive Summary for agency
directors

Ovrhd 9-3. Products

L S

g

Interagency/Intergovernmental

Agreement

= Compile agency policies & procedures
-- EPA, Corps, Ecology, WDNR, WDFW

= |[dentify common & different policies and
procedures

= Prepare common set of policies
(resolve differences, if possible)

= Recommend integrated procedure for
agency review & approval

« |dentify implementation methods and
unresolved issues

Interagency/Intergovernmental Agreement

Ovrhd 9-2.

Pre-Application for Material

: % = Contact WONR and/or Corps DMMO

representative early

= Project presented by WDNR or Corps at
the monthly interagency Cooperative
Sediment Management Program
meeting

= Proponent may be asked for brief
presentation or write up

= Conflicts for material -- likely separate
meeting to resolve

Ovrhd 94.

Pre-Application for Material



Resolving Conflicts

= Type of beneficial use proposed
= Project readiness

» Project logistics, esp. effects on Corps
O&M activity

i = Material ownership
' = Urgency of need to resolve problem
= Public trust requirements
» "Value" of the project, incl. ability to pay
for material

Ovrhd 9-5. Resolving Conflicts

| : = Case-specific characterization required

| . to determine whether dredged material
is suitable for the proposed reuse

= Physical, chemical, biological

! = Unconfined, aquatic projects -- material
is compared to numeric and narrative
SMS

= Material <= SQS (incl. bicassays) is
appropriate for most project uses

L

Ovrhd 9-7. Sediment Characterization

lL?'eSoIving Conflicts (con't)

= Agency authorities
» \Jolume required

|
:

|

Ovrhd 9-6. Resolving Conflicts (cont’d)

v

&e_a’tment Characterization
(con't)

« Material > SQS but less than CSL may
be appropriate on a case-by-case basis
due to site specific considerations

Ovrhd 9-8. Sediment Characterization {cont’d)




PSDDA Comparisons

= Suitability of dredged material for
unconfined, open-water disposal at
______ designated open-water sites is

= documented in signed "Suitability
Determination”

= Specific analysis and comparison of
testing results to SMS must be
performed (Repackaging)

Qvrhd 9-9. PSDDA Comparisons

Suitability Determination
Process (con't)

» Suitability determination is not a permit

= [Jse of best professional judgement
(detection limits, TOC normalization,
COC's, etc.)

Ovrhd 9-11.  Suitability Determination Process (cont’d)

Process

» Utilize existing Corps DMMO
coordination and suitability

projects
= Ensure data collected to aitow
repackaging

beneficial use

Ovrhd 9-10.  Suitability Determination Process

determination process for aguatic

= |f projects sediments are <= SQS
suitability determination will indicate
generally OK for exposed aquatic






Wood Waste Impacts

Conventionals:

e Increases biological oxygen demand

May produce anaerobic sediments

Build-up of ammonia, sulfides, and/or methane
Limits biodegradation of contaminants

Chemical Impacts:

e Some natural breakdown products are toxic

e Some toxic chemicals leach from bark and wood

e Phenol, methylphenol, terpenes, tropolones,
benzoic acid, benzyl alcohol

e Not all of these chemicals have SMS criteria

Physical Impacts:

e Smothering of benthic organisms
e Alteration of benthic substrate
e Large accumulations may persist for decades

Impacts from wood waste are highly variable, and depend
on the surrounding environment, the type of sediment, the
type of wood and its particle size, the natural benthic
community, salinity, and flushing rates. Uncontaminated
woody debris can be beneficial under some circumstances.

Ovrhd 10-1.  Wood Waste Impacts



Wood Waste Characterization and Cleanup

Regulatory Authorities:

o Water Pollution Control Act (Chapter 90.48 RCW)
e Model Toxics Control Act (Chapter 70.105D RCW)

e Sediment Management Standards (Chapter 173-204
WAC) “other deleterious substances”

Overall Approach is Effects-Based:

e A chemical criterion will not be developed
Existing biological standards will apply
Bioassay purging not recommended
Benthic effects should be emphasized
Solid waste regulations may also apply

Characterization/Screening Tools:

o Sediment Vertical Profile Imaging (SVPI)

e Qualitative benthic evaluations

e Remote sensing techniques

e Video surveys, visual sample characterization

e Comparison of TOC and/or depth of the aerobic layer
to reference area sediments

Beneficial Reuse Encouraged:

e Soil amendments
e Fuel

Ovrhd 10-2. Wood Waste Characterization and Cleanup



Proposed DMMP actions:

Conduct visual assessment

Selective debris remaval (> 24" x 24")

Laboratory analysis of material <24" x 24"

- Weight-specific analysis method (e.g., Modified Volatile
Solids)

> Convert weight-specific fraction (dry weight) to volume basis
by multiplying by twa.

Estimated sample volumes > 50% (e.g., >25% by weight) require
biological testing

Estimated sample volumes < 50% (e.g., <25% by weight) suitable
for unconfined open-water disposal without biological testing unless
other chemicals-of-concern have chemicals exceeding SLs.

Ovrhd 11-1. Proposed DMMP Actions

T

proposed DMMP actions:

Recommendations for improving bioassay performance.

Monitor interstitial ammonia levels (e.g., recommended for high
woodwaste samples)

When total ammonia levels exceed 20 mg/liter (overlying water) use
ammonia purging protocol (EPA/Corps) to reduce ammonia levels below

20 mgfliter.

Analyze the arganjc-free sample (e.g., residue from modified TVS
analysis) for particle size distribution and use in conjunction witb the
conventional grain-size analysis to select the appropriate amphipod
species and reference sediment.

Ovrhd 11-2.  Proposed DMMP Actions (Continued}







Verification
Methods for
Dredging of Material
Unsuitable for Open
Water Disposal

A DMMP |ssue Paper

Ovrhd 12-1.  Verificanon of Methods for Dredging of Materia Unsuitable for
Open Water Disposal

Introduction

» A project may be comprised of both
“suitable” and “unsuitable” material.

» Only “suitable™ material may be
placed at the DMMP disposal sites.

» This can occur with both surface and
subsurface units.

- ]
—
Ovrhd 12-2. Introduction




Problem |dentification

Increased Complexity of Projects

» There is a larger number of projects
with both suitable and unsuitable
DMMUs in the dredge prism.

» Dredge sequencing and DMMU
tracking required to ensure Site
Condition Il is not exceeded.

Ovrhd 12-3. Problem Identification

Problem Identification

Continued

» Also required to demonstrate
appropriate degree of diligence and
to limit increased public exposure to
liability.

» Past practice was monitoring of total
volumes disposed only.

Ovrhd 12-4. Problem [dentification (Continued?




Proposed Action

For Projects with Suitable and Unsuitable DMMUs

» The DMMP agencies may require
additional documentation that only
suitable material is being disposed.

» This may result in requirement for
additional bathymetric surveys.

» May also require phased dredging

J(unsuitable material first),_____

—

Ovrhd 12-5.  Proposed Action

Proposed Action

Continued 1

» Methodology will be addressed in
dredging plan.

» DMMP agencies will be flexible in
requirements.

» For more complex projects, this
Issue should be addressed as early

aspossiple

—
Ovrhd 12-6.  Proposed Action {Continued)







Revisions to DMMP Screening
and Maximum Level
Guidelines

QOvrhd 13-1.  Revisions 0 DMMP Screening and Maximum Level Guidelines

- Revisions to DMMP Guidelines
-Background-
e Calculated 1994 amphipod and
echinoderm AETs

e “QA2” level review required for surveys
setting new AETs

e Agreed to convene an independent
Regulatory Work Group (RWG)

e Agreed to analyze implications of
changing guideline values

Ovrhd 13-2. Revisions to DMMP Guidelines - Background



- Revisions to DMMP Guidelines
-Regulatory Work Group-

e Purposes
- Establish tfeedback loop to evaluate reliability
of SLs
— Establish process tor evaluating data atfecting
MLs
e Objectives
— Re-evaluate assumptions underlying AETs
- Recommend revisions to guidelines

— Recommend ways to streamline process

Ovrhd 13-3.  Revisions to DMMP Guidelines - Regulatory Work Group

- Revisions to DMMP Guidelines
-Regulatory Work Group-

e Composition of RWG

— 12 to 15 consistent members

— Technical experts. policy makers, stakeholders
e Meetings

— Five meetings; Nov *96 to February *97

— Members provided individual expertise

— Prionitized 13 issues

— Made recommendations by consensus

Ovrhd 134.  Revisions to DMMP Guidelines - Regulatory Work Group (Cont.)



- Revisions to DMMP Guidelines
-RWG Recommendations-

e Short-term:

~ For changes proposed at the 1997 SMARM
e Medium-term:

— For changes proposed at the 1998 SMARM
e Long-term:

— For changes proposed at the 1999 SMARM

Ovrhd 13-5. Revisions to DMMP Guidelines - RWG Recommendations

- Revisions to DMMP Guidelincs
-RWG Recommendations-
e Medium-term:

— Reintroduce data excluded in 1994 and
examine ‘‘borderline™ data

— Streamline re-evaluation process
— Calculate new bivalve and new Neanthes AETs

— Conduct trend analysis of remaining disposal
sites

— Microtox

Ovrhd 13-6. Revisions to DMMP Guidelines - Medium-term Recommendations



- Revisions to DMMP Guidelines
-RWG Recommendations-
e Long-term:

— Examine definition and use of MLs

— Establish default reference values for AET
work

- Sponsor larval workshop

—- Modify bioassay protocols to minimize etfect
of ammonia and sulfides

— Microtox

— Annual calculation of AETs

Ovrhd 13-7.  Revisions to DMMP Guidelines - Long-term Recommendations

- Revisions to DMMP Guidelines
-RWG Recommendations-

e Short-term:
~ Set SLs equal to LAETs
— Do not lower SL guidelines
— Analysis of disposal sites for increasing trends
— Set MLs equal to HAETSs

— Check increasing MLs for capacity to
bioaccumulate/biomagnify

— TOC normalize non-polar organics

Ovrhd 13-8.  Revisions to DMMP Guidelines - Short-term Recommendations



= Revisions to DMMP Guidelines
-DMMP Response-

e The agencies agree with all but two
recommended short-term changes

e On an interim basis only, the agencies will
not use 1994 e¢chinoderm AETSs to set
LAETs or SLs

e The agencies disagreed with the RWG that
SLs should only increase in value

e Proposed new SLs/MLs in Tables 1 & 2

—

Ovrhd 13-9 Revisions to DMMP Guidelines - DMMP Response

- Revisions to DMMP Guidelines

Comparison of 307 Sediment Stations to
1994 and 1997 SLs
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140 .
120 .

1994, dry w1
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Ovrhd 13-10. Revisions to DMMP Guidelines - 1994 vs 1997 SL Exceedances



- Revisions to DMMP Guidelines

Comparison of 307 Sediment Stations to
1994 and 1997 MLs

B 1994 drv wi
B R 1Y9°. micea

4 Samples > ML 4 Stations > N L ¥ Chem. » ML

Ovrhd 13-11. Revisions to DMMP Guidelines - 1994 vs 1997 ML Exceedances

- Revisions to DMMP Guidelines
-ML Chemicals Which Bioaccumulate-

e Metals:

— Cadmium and mercury increase slightly
e Organics:

— Chrysene increases two-fold (2X)

— Dibenzo(a, h)anthracene (2X)

— Bis(2ethylhexyl)phthalate (2.7X)

Ovrhd 13-12. ML ChemicalsWhich Bioaccurnulate



Revisions to DMMP Guidelines

-Conclusions-

e Adequate scientific and programmatic basis
for changes to SI. and ML values

e DMMP agencies are stitl evaluating
proposed ML changes

e The proposed changes have significant
positive cost implications without
significant added environmental risk

Ovrhd 13-13. Revisions to DMMP Guidelines - Conclusions






Progress in Developing a
Puget Sound AET for the

Neanthes Biomass/

Growth Endpoint
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Ovrhd 14-2

Scope

Neanthes arenaceodentata
(juvenile Polychaete) 20-day
bioassay (biomass/growth
measurement endpoint)

Corresponding sediment
chemistry data (dry weight
basis, TOC-normalized)

Puget Sound region

Scope




Figure 1. Determination of an Apparent Effects Threshold (AET) value.

An AET is generally set by the sample with the highest chemical concentration of a potential
toxicant which does not exhibit a significant ad verse biological effect ("No Hit"). The AET is
qualified as a minimal value using a "G" or a ">" symbol if no "Hit” sample exceeds it Note:
Any units of measure or means of normalization may apply.

E Chemically anomalous sample
. (excluded if at least 3X
E 3500 than next highest "No Hit")
E 3000 sample
(}ughest I\?o H)l sample)
E O Inconclusive sample
L (sample lacking adequate

statistical power)

2000

O

O
- O

1000 8

3

' Chemical Concentration ,

Samples having significant Samples having no significant
adverse biological effect, or adverse biological effect, or
"Hit" samples 0 O "No Hit" samples

Ovrhd 14-3  Fig. ] - Determination of an Apparent Effects Threshold Value
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AET Calcu/zztzon Steps

~ Data Acquisition  §

Quality Assurance of Sediment
Chemistry and Bioassay Data

Data Processing |

SNBSS

__RET Calculation |

Ovrhd 14-4  AET Calculation Steps



Data Acquisition

Sources

U.S. Army Corps of Engineers — DAIS
(Dredged Analysis Information System)
Washington Department of Ecology —
SEDQUAL

EVS Consultants

Other (Additional)

- Regional consulting and engineering firms

Ovrhd 14-5  Data Acquisition



Surveys from the Puget Sound region
with Neanthes 20-d biomass/growth data

NUMBER OF DaTa
SuRveEy NaME Survey 1D STATIONS SOURCE
Port of Seattle - Termina! 18 Phase 1, 1996 T18_P1 86 EVS
Sitcum Waterway - Pantec 1991 SITCUMRI 79 SEDQUAL
Hylebos Waterway - Striplin 1994 1A CORES 46 EVS
Harbor Island RI, 1995 HIRISS 35 EVS
Hylebos Waterway - NOAA - DAC 1994 DAC-HY94 28 EVS
US Navy Bremerton Pier D, Round 2, DY34 USNPD1CF072 22 DAIS
Weyerhaeuser Everett - PTI 1994 EVEWEYS4 15 SEDQUAL
Pon of Seattle - Terminal 18 Phase 2, 1996 Ti8_P2 14 EVS
Pon of Everett - Piers 1 ang 3, DY95 POE1318FQ79 g DAIS
Port of Everett - South Terminal FC, DY35 POEST1BFO081 8 DAIS
Squalkcum Waterway Sediment Characternization, DY 92 SQUAL1IBF103 8 DAIS
Sound Refining SNDREF92 3 SEDQUAL
Port of Seattle - Terminal 5, 1996 T5-1996 3 EVS
Duwamish Watsrway, DY93 DUWA71BF107 3 DAIS
Monitoring - Elliott Bay Full, DY92 MONEB4BF0861 3 DAIS
USACE Everett Downstream Settling Basin FC, DY93 EVEDS1BF063 3 DAIS
City of Bremerton - Warren Ave Basin CSO, DY94 WACSO1BF078 2 DAIS
Port of Seatlle - Terminal 115, DY93 PS1151BF065 2 DAIS
Neanthes Sublethal Test Demonstration - PTI 1988 PTISTD88 2 EVS
Konioke-Pacific - Striplin 1993 KONPAC9I3 1 SEDQUAL
Bellingham Bay Paria) Monitoring, DY93 MONBB4DP099 1 DAIS
Indian Cove Moorage, DY94 ICOVM1BF077 i DAIS
King County Sammamish River, DY93 KCSAM1BF059 1 DAIS
Konoike-Pacific Tacoma Terminals, DY94 KPACT1BF068 1 DAIS
Pont of Seattie - Terminal 30, DY34 PST301BF076 1 DAIS
Port of Seattie - Terminal 5 Pier Extension, 0Y32 PS00518BF100 1 DAIS
US Navy Everett Norton Terminal, DY94 USNNT18F067 1 DAIS
Waeyerhaeuser Bay City Dock, DY 92 WEYER1BF0356 1 DAIS
TOTALS 28 380
Ovrhd 14-6  Surveys from the Puget Sound Region.



Scope Sources

Quality Assurance of Sediment
Chemistry and Bioassay Data

« Determine whether bioassays meet test performance
(control, reference, initial biomass) and quality
assurance requirements

« Determine whether sediment chemistry meets quallty
assurance requirements

Ovrhd 14-7.  Quality Assurance of Sediment Chemustry and Bioassay Data



Summary of screening results for studies containing
matched Neanthes 20-d bioassay and sediment chemistry data

NUMBER
OF CHEMICAL LaB NEGATIVE INmAL
SURVEY NAME STATIONS QA REPLICATES CONTROL REFERENCE BIOMASS
Port of Seattle - Terminal 18 phase 1, 1996 86 QA2 4 4 v P
Sitcum Waterway - Pentec 1991 79 v v v F
Hylebos Waterway - Striplin 1994 46 QA1 v v v P-F
Harbor Island RI, 1995 a5 QA1 v v 4 P
Hylebos Waterway - NOAA - DAC 1994 28 QA1 v v v P
US Navy Bremerton Pler D, round 2, DY94 22 TBD % 4 v P
Weyerhaeuser Everett - PTI 1994 15 TBD v v v P
Pon of Seattie - Terminal 18 phase 2, 1996 14 QA2 v v 4 P
Pont of Everett - Piers 1 and 3, DY95 9 v v v P
Port of Everett - South Terminal FC, DY95 8 TBD 4 4 4 P
Squalicum Waterway Sediment 8 TBD v v v P
Characterization, DY92
Sound Refining 3 v v v P
Port of Seattle - Terminal 5, 1996 3 v v v F
Duwamish Waterway, DY93 3 v v v NA
Monitoring - Ellioft Bay Full, DY92 3 v v 4 P
USACE Everett Downstream Setiling Basin FC, 3 - v v v P
DY83
City of Bremerton - Warren Ave Basin CS0, DY94 v v v F
Port of Seattle - Terminal 115, DY93 2 v v v P
Neanthes sublethal test demonstration - 2 v v v P
PTI 1988
Konioke-Paclfic - Striplin 1993 1 TBD v v v P
Bellingham Bay partial monitoring, DYS3 1 v v v P
Indian Cove Moorage, DY94 1 v v v P
King County Sammamish River, DYS3 1 v v v P
Konoike-Pacific Tacoma Terminals, DY94 1 v v g 3
Port of Seattle - Terminal 30, DY94 1 v v v F
Port of Seattle - Terminal 5 Pier Extension, DY92 1 v v g F
US Navy Everett Norton Terminal, DY34 1 v v v P
Weyerhaeuser Bay City Dock, DY92 1 v v v P

NOTE: Bold taxi indicales surveys wilh statons sethng AET values
italic lexi indicates surveys with stations faiing initial screenmng
TBD - 10 be detarmined
v - passeds screening cnterna

Ovrhd 14-8  Summarv of Screening Results for Studies



 Repon, spreadsheet, database sources
 Reformat data into Microsoft FoxPro® database
 Compare data to original source

Ovrhd 14-9  Data Processing



Data Compilation Process

1) Receive data in text (ASCII), .XLS, or
.DBF format

2) Check for data consistency
3) Import into FoxPro®

4) Format data to correspond with
database structures

- Translate compound names into
codes

- Include only chemicals of concern

- Standardize units

- Sum DDTs, LPAHs, HPAHSs, and
PCBs — Sum of all detected values or
highest undetected value

5) Establish the relationship between
BIOASSAY.DBF and CHEM.DBF.

6) Delete samples without corresponding

chemistry
Ovrhd 14-10 Data Compilation Process



Scopy Sourcer

Data Analysis

Pair reference stations with test stations based on
sediment grain size

Assess growth data for normality (using Shapiro-
Wilk's test and normal probability piots) and equality
of variance (using Levene's test)

Apply a rankit transformation to data failing test for
normality

Test for significant adverse effects (using one-tail
t-test, o = 0.05; "approximate” t-test when data fail
test for equal variances)

Exclude no-hit samples which are statistically
inconclusive from AET calculations

|dentify no-hit samples which are statistical

outliers for any chemical

Ovrhd 14-11.

Data Analysis
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Ovrhd 14-12. Simulated Normal Distribution



Observed Quantiles

Owvrhd 14-13. Arsenic
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Chromium

Car . e R Erre

{log-transformed dry weight concentrations)

®
50 ®
7
9
E ®
=] 45 = .
o
°
O
&
m 4.0 =
L3
o
3.5
statistical outlier by
® Rosner's test { ¢ = 0.05)
30 | °

Quantiles of Standard Normal

Ovrhd 14-15 Chromium




Dry weight-normalized AET values

CHEMICAL GROUP/ AMPHIPOD LaAvaL BENTHIC MICROTOX  NEAHWTHES
CHEMICAL oF CONCERN AET AET AET AET AET
Metals (mg/kg or ppm)
Antimony 200 9.3 180 NA 3s
Arsenic 450 700 57 700 99
Cadmium 14 10 5.1 9.6 3.0
Chromium >1,100 >96 260 NA >240
Copper 1,300 390 530 390 380
Lead 1,200 660 450 530 650
Mercury 2.3 1.4 2.1 0.41 2.2
Nicke! >370 110 >140 NA 150
Silver 6.1 8.4 >6.1 >0.56 3.3
Zinc 3,800 1,600 410 1,600 2,300
Organic compounds (g/kg or ppb)
Low molecular weight PAH
LPAH 29,000 5,200 13,000 5,200 11,000
2-Methylnaphthalene 1,900 670 1,400 670 200
Acenaphthene 2,000 500 730 500 3,400
Acenaphtylene 1,300 >560 1,300 >560 >160
Anthracene 13.000 960 4,400 960 1,700
Fluorene 3,600 540 1,000 540 1,600
Napthalene 2,400 2.100 2,700 2,100 1,300
Phenanthrene 21,000 1,500 5,400 1,500 3,400
High molecular weight PAH
HPAH 69,000 17,000 6.900 12,000 39,000
Benz{a)anthracene 5,100 1,600 5,100 1,300 3,300
Benzo(a)pyrene 3,500 1,600 3,600 1,600 2,200
Benzo(g,h.i)perylene 3,200 920 2,600 670 1,400
Benzofiuoranthenes 9,100 3,600 9,900 3,200 8,200
Chrysene 21,000 2.800 8,200 1,400 10,000
Dibenz{a.h)anthracene 1,900 240 970 230 560
Fluoranthene 30.000 2.500 24,000 1,700 10,000
Indeno(1,2,3-c.d)pyrene 4,400 760 2,600 600 1,300
Pyrene 16,000 3.300 18.000 2,600 9.600
Chiorinated organic compounds
1,2,4-tnchlorobenzene 51 64 NA 31 110
1,2-dichlorobenzene >110 50 50 35 13
1,3-dichlorobenzens >170 >170 >170 >170 21
1.4-dichlorobenzene 120 120 110 110 97

Ovrhd 14-16 Dry Weight-Normalized AET Values



Dry weight-normalized AET values. cont.

CHEMICAL GROUP/ AMPHIPOD LARVAL BENTHIC MICROTOX  NEANTHES
CHEMICAL OF CONCERN AET AET AET AET AET
_ Hexachlorobenzene 130 230 22 70 120
Phthalates
Bis(2-ethylhexyl)phthalate >8,300 1,900 1,300 1,800 2,000
Butyl benzyl phthalate 970 >470 900 63 >580
Di-r-butyl phthalate 1,400 1,400 >5,100 1,400 76
Di-n-octyl phthalate >2,100 >420 6,200 NA 61
Diethyt phthaiate >1,200 >73 200 >48 NC
Dimethyl phthalate >1,400 160 >1,400 71 75
Phenols
2-methyl phenol 77 63 72 >72 23
2.4-dimethyl phenol 77 55 210 29 18
4-methyl phenol 3,600 670 1,800 670 >B80
Pentachlorophenol 400 150 690 >140 790
Phenol 1.200 420 1,200 1,200 340
Miscellaneous extractables
Benzyt alcohol 73 73 870 57 >150
Benzowc acid 760 650 850 650 88
Dibenzofuran 1,700 540 700 540 630
Hexachlorobutadiene 180 270 11 120 260
Hexachloroethane 140 NA NA NA NC
N-nitrosodiphenylamine 48 130 28 40 NC
Volatile organics
Ethylbenzene 50 37 10 33 NC
Tetrachioroethene >210 140 57 140 130
Xylene, total 160 120 40 100 8.0
Pesticldes and PCBs
Aldrin 9.5 9.5 NA NA 21
Chlordane 28 >4.5 NA NA 14
Dieldrin 35 1.9 NA NA 34
Heptachlor 1.5 2.0 NA NA >4.1
p.p-DOD 63 28 16 NA 68
p.p-DDE 62 9.3 9.0 NA 46
p,p-00T >270 12 34 NA >320
Total DDT 24 37 NA NA 390
Total PCBs 3,100 1,100 1,000 130 4,900

NOTE: Bold - Values greater than established AETs
ltalic - Values less than established AETs
NA - not available
NC - value not calculated
- Identified as a potentiat outlier

Ovrhd 14-17 Dry Weight-Normalized AET Values (cont’d)



TOC-normalized AET values

CHeEMICAL GRouUP/ AMPHIPOD LARVAL BENTHIC  MicROTOX  NEANTHES
CHEMICAL OF CONCERN AET AET AET AET AET
Nonionizable organic compounds (mg/kg TOC; ppm)
Low molecular weight PAH
LPAH 2,200 370 780 >530 770
2-Methylnaphthalene >120 >53 64 NA 13
Acenaphthene 200 >110 57 >57 >240
Acenaphtylens 66 >27 66 >27 >9.3
Antkhracene 1,200 93 220 >79 120
Fluorene 360 73 79 >71 110
Napthalane 220 >190 170 »170 39
Phenanthrene 840 140 480 >160 240
High molecular weight PAH
HPAH 5,300 960 7,600 1,500 2,100
Benz(a)anthracene 270 170 650 >160 180
Benzo(a)pyrene 210 230 >1,000 >140 140
Benzo(g.h,i)perylene 100 >240 >1,200 >67 100
Benzofiuoranthenes 450 310 1,500 >430 340
Chrysene 840 220 850 >200 420
Dibenz(a,h)anthracene 50 120 89 33 24
Fluoranthene 3,000 320 1,200 >150 710
Indeno(1,2,3-¢c.d)pyrene 120 >190 900 >87 79
Pyrene 1,000 520 1,400 >210 690
Chlorinated organic compounds
1,2,4-trichlorobenzene 1.8 2.7 NA 0.81 5.4
1,2-dichiorobenzene >5.8 2.3 23 2.3 0.64
1,3-dichlorobenzene >15 >15 >15 >15 0.81
1.4-dichlorobenzene 8.0 3.1 16 >16 4.2
Hexachlorobenzene 4.5 9.6 0.38 2.3 5.9
fhthalates
Bis(2-ethylhexyl)phthalate >550 130 60 47 87
Butyl benzyl phthalate 49 >9.2 64 4.9 >17
Di-n-butyl phthalate 260 260 1.700 220 4.8
Di-n-octyl phthalate 58 >57 4,500 NA 3.2
Diethyl phthalate >110 >5.3 61 >5.3 NC
Cimethyl phthalate 53 >22 53 >19 2.3

Ovrhd 14-18 TOC-Normalized AET Values



TOC-normalized AET values. continued

CHEMICAL GROUP/ AMPHIPOD LARVAL BENTHIC  MICROTOX  NEANTHES

CHEMICAL OF CONCERN AET AET AET AET AET
Miscellaneous extractables
Dibenzofuran >170 57 58 >58 45
Hexachlorobutadiene 6.2 11 6.9 3.9 15.0
Hexachloroethane 27 NA NA NA NC
N-nitrosodiphenylamine >11 >11 11 >11 NC
Volatlie organics
Ethylbenzene >3.8 >3.8 >3.8 >3.8 NC
Tetrachiorcethene >22 >22 >22 >22 2.1
Xylene, total >12 >12 >12 >12 0.40
Pesticides and PCBs
Aldrin 0.56 >0.56 NA NA 19
Chlordane 0.16 >0.26 NA NA 1.1
Dieldrin 0.13 0.28 NA NA 2.6
Heptachlor >0.11 >0.40 NA NA >0.23
p.p-DDD 3.1 1.6 1.0 NA 2.8
p.p-DDE 6.0 >7.3 0.31 NA >3.5
p.p'-DDT 16 >0.71 37 NA >13
Total DDT 1.4 88 NA NA >16
Tolal PCBs 190 >46 65 12 >490

lonizable Inorganic compounds (mk/kg TOC or ppm)

Phenols
2-methyl phenol 3.1 3.1 10 >10 1.2
2.4-dimethyl phenot 6.5 >1.3 2.6 0.63 0.88
4-methyl phenol 780 37 250 81 >73
Pentachloropheno) 24 >11 66 >11 39
Phenol >440 >39 >140 33 17
Miscellaneous Extractables
Benzyl alcohol 5.0 5.0 >73 5.0 >16
Benzoic acid >170 >170 >170 >170 3.2

NOTE: Bold - Values greater than established AETs
ltalic - Values less than established AETs
NA - not available
NC - vatue not calculated
- identified as a potential outlier

Ovrhd 14-19. TOC-Normaiized AET Values (cont’d)



Future Steps

e Evaluate chemically anomalous
stations

e Conduct reliability, sensitivity,
and efficiency evaluation
(Ecology?)

Ovrhd 14-20. Tuture Steps



Potential for
Grain-Size Effects on
Larval Sediment
Bioassays

Lawrence McCrone, Ph.D.

ENVIRONMENTAL SERVICES
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Available Larval
Bioassay Species

Bivalve Larvae

— Oyster (not recommended
for fine-grained sediments)

— Mussel (?)

Echinoderm Embryos

— Sea urchin (?)

— Sand dollar (recommended
for fine-grained sediments)

PTI
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Supporting
Investigations

Refinements of Current
PSDDA Bioassays

(U.S. EPA 1993)

— Tested four Carr Inlet
reference area samples with
6, 28, 51, and 87 percent fines

Reference Area Performance

Standards for Puget Sound
(PTI 1991)

— Tested 21 reference area
samples with 3.2 to 96 percent
fines

PTI
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Results of
Recent Investigation

e Three stations in area of concern with
85 to 98 percent fines, 2.8 to 4.6
percent TOC

« No exceedances of SQS for any
chemical

 No exceedances of SQS biological
effects criteria for amphipod or
Neanthes bioassays

« Combined effects in mussel bioassay
of 76 to 87 percent

e Combined effects in sea urchin
bioassay of 51 to 68 percent

PTI
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Combined Effect May Not
Be Linearly Correlated With
Percent Fines

 Very fine particles (small silt and
clay particles) approximate the size
of phytoplankton and may be
ingested by the larvae

 Only the very fine particles wouid
remain in suspension in the
experimental chambers

PTI
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Ovrhd 15-6.

Proposed Actions

Review of all matched larval bioassay
and sediment grain-size data collected
to date

If insufficient data currently exist for
sediments with high proportions of
fine-grained sediments, conduct a
well-designed laboratory investigation

If there is an unacceptably high
combined effect resulting from grain-
size alone, rely on a preponderance of
evidence to make regulatory decisions
for fine-grained sediments

PTI

Proposed Actions



Marine Board
"‘" National Research Council

NATHONAL RESEARGH

Commlttee on Contammated Marme Sedlments

STRATEGIES AND
TECHNOLOGIES FOR
CONTAMINATED SEDIMENT
MANAGEMENT:

A Report by the National
Research Council

Spyros P. Paviou, Ph.D.
URS Greiner

Sediment Management Annual
Review Meeting

May 7, 1997

URS Greiner
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Committee on Contaminated Marine Sediments:
Statement of Task

MATIONAL RESEARCH
COUNCIL

1 Assess best management practices and emerging
technologies for reducing adverse environmental
impacts

a1 Appraise interim control measures for use at
contaminated sediment sites

21 Address how information about risks, costs, and
benefits can be used and communicated to guide
decision making

1 Assess existing knowledge and identify research
needs critical for enhancing existing technology

Ovrhd 16-2.  Statement of Task URS Greiner



Committee on Contaminated Marine Sediments:

NATIONAL RESEARCH

COUNCIL

o

Ovrhd 16-3.

Reviewed and assesed technlcal mformatlon

Interacted closely with researchers, regulators,
stakeholders, engineers/operators

Evaluated six case studies and conducted one
site visit

Conducted workshops on interim controls and
long-term technologies

Summarized site assessment methods

Evaluated application of decision tools to
management process

Activities URS Greiner



MARIN
NATIONAL RESEARCH
COUNCIL

Conceptual Overview of Contaminated
Sediment Management

Define Probiem
Statement,
Objective and
Data Needs

v | \l

Driving Forces:
Navigation
Environmental Cleanup

Conduct Conduct Site
PreliminarySite Specific
Assessment/Data Assessment

Gathering

Remediation

Contaminanis
Present?

NO o

Identify and
Pricoritize
Management
Options

‘\9

interim Control?
Source Control?

v

Conduct Analyses: Develop
Risk Management
Economic Plan
Benefit
Risk-Cost-Benefit
Tradeoff V
Decision

fmplement
Management

Plan

Removal
Required?

YES gv

Identify Decisions
Criteria and Constraints
Stakehoiders Interest
Regulatory Realities

w ¥

No
Action

Conceptual Overview of Contaminated Sediment Management

Ovrhd 16-4.

YES
& \ Remove/Clean I

Materials
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- Containment, Disposal, and

NATIONAL RESEARCH
COUNCIL

mmesme Natural Recovery Technologies

| ,\i\
‘;’\—/\\J’-J
Estuary Continental Deep Ocean
Upland | or Harbor Shelf Basin v
Upland
Solid Waste .
Landfill | Confined Contg:;;gsﬁé?uatlc
[Cover Disposal
.................. Facility In-SITU
Cap Capping
Bl S .
' 1 b
Contaminated
Sediment Deep Ocean

Basin Disposal
{Abyssal Plain)

AL

Contaminated
Sediment

Ovrhd 16-5.  Containment, Disposal, & Natural Recovery Technologies URS Greiner

Contaminated
Sediment

Contaminated
Sediment

Adapted from Mike R. Palermo, USAE, Vicksburg, Mississippi




Conclusions: Decision Making

MARINE BOA RD
NATIONAL RESEARCH

COUNCIL

4

Stakeholder/mvolvement early in the de0|S|on process is
important in heading off disagreements and building
consensus

Systematic risk-based approach offers the best chance for
cost-effective management

Risk analysis effective in selecting and evaluating
management alternatives and remediation technologies

Consistent cost sharing and cost benefit analysis approaches
may enhance cost-effectiveness of dredging and disposal.

Systems engineering strengthens project cost effectiveness
and acceptability

Beneficial uses of contaminated sediments may resolve

complex disposal decisions
URS Greiner
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Recommendations:

COUNCIL

m:.r;en De0|5|on Makmg

J

Ovrhd 16-7. Recommendations: Decision Making

USEPA/USACE: sponsor research to quantlfy relatlonshlp between
contaminant availability and risk; evaluate projects using
performance-based standards

USEPA/USACE: develop uniform or parallel procedures to address
human health and environmental risks associated with disposal,
containment, or beneficial reuse of contaminated sediment

USEPA: disseminate information to stakeholders on state of the
science of decision analytical tools and risk analysis techniques;
support pilot projects to demonstrate the use of trade-off analysis
and decision analysis in an actual contaminated sediment

remediation case

USACE: modify cost-benefit analysis guidelines and practices to
ensure comprehensiveness and uniformity in method application

URS Greiner



Conclusions: Technology Costs

MARINE BOARD
NATIONAL RESEARCH
COUNCHL

2 Natural recovery, capping and containment are
effective methods for contaminated sediment
management

a High-volume/low-cost technologies are cost effective
for contaminated sediment remediation

1 Advanced treatment justified for relatively small
volumes of highly contaminated sediments; unit costs
unlikely to become competitive with less expensive
technologies

Cost data of full scale remediation technologies could
be enhanced

L
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g , Conclusions: Remediation Technology
Options

MARINE BOARD

HATIOMNAL RESEARCH
COUNCIL.

In Situ Controls

2 Natural recovery is a viable and optimum remediation
solution when contaminant concentrations are low; if
natural recovery is not sufficient, capping may be
appropriate

In situ chemical treatment has conceptual advantages,
but needs R&D

21 Bioremediation needs R&D to resolve microbial,
geochemical, and hydrological issues

L
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Conclusions: Remediation Technology
wanesorio - QpPLiONS (continued)

MATIOMAL MLEELHE
i | I Tl

Ex Situ Controls

- Ilmprove control of contaminant releases and apply long-
term monitoring methods

41 Develop methods to preserve capacity of existing CDFs

4 Explore acceptability potential for CADs on or near
contaminated sites

4 R&D for improved design and long-term monitoring
methods to control containment loss

2 R&D for ex situ technologies for cost effective treatment of
large sediment volumes; bench and pilot scale
investigations for demonstrating effectiveness of
technologies

Ovrhd 16-10 Conclusions: Remediation Technology Options {cont’d) URS Greiner



& , Conclusions: Remediation Technology

mavecowo  OPLiONS (continued)

NATIONAL RESEARCH

COUNRCIL

Sediment Removal

1 Precise dredging at near in situ densities may limit
capture of clean sediments and water and hence reduce
volume of material

Ovrhd 16-11. Conclusions: Remediation Technology Options (cont’d) URS Greiner



& 4 Recommendations:
T Remedlatlon Technologles

1 USEPA/USACE: develop guidelines for calculating costs
of remediation systems, including technologies and
management methods; maintain database on costs of
systems that have already been used.

1 USEPA/USACE: support research for promoting reuse
of CDFs and CADs, and for improving tools for design
and evaluation of long-term stability and effectiveness.

1 USEPA/USACE: support R&D for improving existing
technologies and reducing risks associated with
innovative approaches; encourage peer review of R&D
proposals and side-by-side demonstrations of new and
current technologies.

Ovrhd 16-12. Recommendations Remediation Fechnologies URS Greiner



MARINE BOARD
NATIONAL RESEARCH
COUNCIL

Conclusions: Project Implementation

1 Cost sharing for source control, sediment remediation and
disposal

4 Precision of site assessments; potential application of
remote sensing technologies (acoustic coring)

a1 Combining of institutional controls with natural recovery

2 Beneficial uses of contaminated sediments (e.g. islands for
seabird nesting, landfills for urban developments, beach
nourishment, wetlands, shoreline stabilization, top-soil for
landfill covers)

Ovrhd 16-13  Conclusions: Project Implementation URS Greiner



k4 Recommendations:
meees Project Implementation

COUNCIL

2 USEPA/USACE: jointly support R&D for the
advancement of site assessment technologies
(advanced survey methods, chemical sensors for
surveying and monitoring)

2 USACE: revise policies to allow for placement
strategies that incorporate beneficial uses even if
they are not the lowest cost alternatives; develop and
encourage the implementation of beneficial-use
alternatives with the help of other regulatory
agencies

Ovrhd 16-14. Recommendations: Project Implementation URS Greiner



nld Summary

NATICMAL RESEARCH

COUNCIL

a Careful problem formulation and good
information provide the foundation for good
decisions

1 No silver bullet solution

1 Incremental improvements can be made in:
2 Decision-making
2 Remediation Technologies
o Project Implementation

Ovrhd 16-15 Summary URS Greiner






Figure 1: Area of low concern.
Not a contaminated sediment site.
No cleanup needed.
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Figure 3: Following only a CSL . N
cleanup. Area of low concern. Qe \\
Not a contaminated sediment site. f »

No cleanup needed. o ¢ .
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DECISION POINTS

TECHNICAL ACTIVITIES

STATION CLUSTERS OF
LOW COMNCERN

INVENTORY OF STATIONS

Y

IDENTIFY STATION
CLUSTERS

Y
SCREEN STATION
CLUSTERS:

AVERAGE
OF 3 HIGHEST

DECISION POINTS

STATIONS > BIOLOGICAL
SCREENING CRITERIA OR

HAZARD ASSESSMENT

yes /)

Y

STATION CLUSTER OF
POTENTIAL CONCERN

Y

IDENTIFY
CLEANUP SITES.

AVERAGE
OF 3 HIGHEST
STATIONS » CLEANUP

— =1 CLEANUP STUDY REPORAT

SCREENING LEVEL (CSL)
OA BIOLOGICAL
SCREENING
CRITERIA

Y

DETERMINE CLEANUP
STANDARDS

y

SITE RANKING
SITE LISTING
CLEANUP STUDY i
- DETERMINATION OF
Y REGULATORY AUTHORITY

SELECT REMEDY

SITE CLEANUP/

NATURAL RECOVERY

ki

CLEANUP ACTION DECISION

|

[}

Y

MONITORING AND
MAINTENANCE

Contaminated sediments cieanup decision process.
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Contaminated Sediment Cleanup Decision Process
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Detarmine natural recovery factor

A

Calculate the volume and/or 3rea 1o be
remediated under SQSo and MCUL 10

Develop and conduct preliminary
screaning of cleanup action options

Choose
genaral responsa acton
0 represent cl@anup acton
options

Oetermine ditference in costs and net
anvironmental benefits of general
rosponse action batween the SQSg

and the MCUL 1o

Neither costs nor benafits
significantly different

Baenefits but not costs
significantty dtferent

Casts but not banefits
significantly dfferent

Costs and beneins
sxgnificantly diffarent

Select SQS as
cleanup standard

¢

Select SQS¢ as
cleanup standard

¢

Select MCUL g as
deanup standard

Waeigh costs. net
eavironmantal benefis,
and technical feasibiity

Select cleanup standard
betwean SQSy and

MCUL 19

Development of cleanup standards for a site or site unit.

Ovrhd 17-3.  Development of Cleanup Standards for a Site or Site Unit
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