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SMS Sediment Management Standards
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INTRODUCTION

I. Meeting Overview

The 29th annual review of sediment management issues in Washington State was held on May 3, 2017.
The Sediment Management Annual Review Meeting (SMARM) is a joint meeting of the Dredged Material
Management Program (DMMP) and the Washington Department of Ecology Sediment Management
Standards (SMS) program, open to all. The DMMP is an interagency cooperative program that includes
the Seattle District of the U.S. Army Corps of Engineers (USACE), Region 10 of the Environmental
Protection Agency (EPA), the Washington Department of Natural Resources (DNR); and the
Washington Department of Ecology (Ecology). The DMMP partners with Ecology’s SMS program
annually to engage and inform interested parties on sediment management issues in Washington.

The meeting moderator was Justine Barton of the EPA. Lieutenant Colonel Andrew Olson, Deputy
Commander of Seattle District USACE, gave welcoming remarks. Representing management from each
participating agency at the head table were the following:

EPA: Jill Nogi — Manager, Environmental Review and Sediment Management Unit
DNR: Abbey Barnes — Supervisor, Sediment Quality Unit

ECY: )eff Johnston — Policy Section Manager, Toxics Cleanup Program

USACE: James Jacobson —Natural Resources Section Chief, Operations Division

This document provides a brief summary of each presentation, the questions and associated answers
that followed the presentation, and reproductions of slides shown.

This year’s meeting included a webinar offering and a new meeting format. There were 31| participants
on the webinar. Questions asked via webinar chat are recorded following the presentation summaries.
In several cases questions were asked via webinar, but not answered during the meeting. After the fact
answers to those questions are provided here in Appendix 4. The meeting format was revised to
include breakout sessions in the morning and afternoon. In order to encourage participation in a
smaller group setting the meeting room was broken into three groups, each with a moderator, for the
breakout discussions, The morning breakout session focused on communication and DMMP processes,
and the afternoon session focused on bioaccumulation issues. The conversations were documented on
flip-charts during the breakout sessions, and notes from the flip-charts are compiled in Appendix 5.

Attached as appendices are the following documents:

Appendix I: Meeting Announcement (distributed via e-mail 30 days before the meeting to known
interested parties and previous attendees)

Appendix 2: Agenda

Appendix 3: List of Attendees

Appendix 4: Answers to Questions Asked via Webinar Chat
Appendix 5: Summary of Breakout Session Flip-chart Notes
Appendix 6: Comment Cards Received during SMARM
Appendix 7: Comment Letters Received via Email by June 3, 2017



2. DMMP Program Updates

All changes to the DMMP program since its inception have been made through the SMARM process:
papers proposing updates are presented, public comments are taken, and proposals are then adopted as
originally presented, modified based on comments, or not implemented at all.

DMMP identifies three kinds of papers: Issue, Clarification and Status. Issue papers propose substantive
program-level changes that typically require approval by the directors or managers of all four DMMP
agencies in order to implement. Clarification papers propose updates and modifications to existing
guidance that do not substantively change the program or policy. Status papers are for information
only. Status papers may report on current investigations that could eventually result in an Issue or
Clarification paper, or they may simply be information of interest to stakeholders.

There were no issue, clarification, or status papers presented this year.



PRESENTATIONS

|I. Sediment Management Standards: SCUM Il Revisions, Regional
Background, PCB Methods and other Sediment Policy Updates

Chance Asher, Ecology
Russ McMillan, Ecology
Summary

Chance discussed the Toxics Cleanup Program’s budget forecast, sediment policy work conducted in
2016/2017, revisions to the sediment cleanup user’s manual (SCUM II), regional background, and
sediment policy work planned for the coming two years. 2016/2017 sediment policy accomplishments
include: finalizing the regional background study for Lake Washington, completing the DMMP
management review, revising SCUM II, revising Policy 1-11 (303(d) listing), developing a climate change
adaptation strategy for cleanups, and hosting the sediment technical and policy workgroup meeting for
Ecology staff. She then discussed in detail the revisions to the SCUM Il manual and the development of
regional background for Lake Washington.

Russ McMillan presented on Ecology’s proposal to |) For screening CoCs, risk assessments for humans
and higher trophic levels, and establishing cleanup levels, use the TEQ method for the 12 dioxin-like
PCB congeners and these can be added together with the dioxin/furan TEQ. The approach presented is
for use in the RI/FS phase of cleanups. Where PCBs have been identified as a COC at a site, PCB
congener data is needed. Ecology prefers the TEQ approach for assessing PCB risks over risks assessed
using Aroclors or homologs 2) For PCB congener analysis, EPA Method 1668 should be used for
cleanup sites where PCBs are a COC 3) Total PCB congeners can be used in lieu of Total Aroclors for
comparison to the SMS benthic criteria. Ecology will not require both congener and Arcolor analysis in
all cases, because both cancer and non-cancer risks and benthic risks can be assessed with congener
data. The need to assess non-cancer risks from PCBS will be determined site-specifically based on the
conceptual site model and what is known about the site and historical use or releases of PCBs. These
changes are in SCUM Il Chapters 3, 5, 6, 9, and 10.

Discussion

Q: What’s the date on the new SCUM Il version?
A: The current date April 2017, but it’s going out for comment now — send comments to Chance by
July 7t. Final Date to be determined

Q: What are the numbers for tissue PQLs and Background for dioxin?

A: 'Tissue PQL for dioxin: | pptr sum TEQ and Mercury: 0.0l ppm. No tissue background levels have
been set for any chemicals. There was not enough data to set a sediment background level for dioxin
for Lake Washington.

Q: Will there be a revised version that tracks changes?

A: No. Document is too big to do track changes in a way that makes sense and can be formatted. It is
also in an old version of Word. Hopefully, in the future it will be a web-based version and it will be
easier to track changes. Appendix M has table with all the revisions in it to reference or just compare
to 2015 version.

' These values were verified post-SMARM



Q: On the Lake Washington regional background study figures, what is the difference between the
orange dots and the white dots?

A: The orange dots show the data from before screening, and the white dots show the data from the
last screen, the data that was used to calculate regional background.

Q: Debra Williston, King County — Can you talk about how you screened data for areas that receive
stormwater input?

A: We did what is in the rule, and did not use elevated data in the depositional zone of an outfall. It
takes some best professional judgement. Often for data outside of an outfall, you'll see that there is a
gradient, typically high to low moving away from the outfall, and you get a good idea when
concentrations start to decrease, as to when it’s not under the direct influence of the outfall. The
process is subjective but it’s our best option for using any data from near outfalls and there are
a lot of outfalls in Puget Sound.

Q: Randy Jordan, Sealaska Environmental Services — What COC List was used and how did you decide if
there was a correlation between data points and a source?

A: We started with the BCoC list in SCUM Il (Chapter 10). Regional Background is established for
those COCs for which we have enough data, for Lake Washington: we had enough data to evaluate for
mercury, arsenic and cPAH. No correlation analysis was conducted. Inclusion/exclusion of data is
decided by looking at known sources, concentration gradients from those sources and using best
professional judgement to determine when you are the appropriate distance away from outfall influence.
Language of the revised SMS rule was intentionally gray to allow this approach (states “Not directly or
primarily influenced by data from a source”).

Laura Inouye: Regional background is supposed to reflect regional inputs that are well mixed, so when
we saw very low concentrations right next to higher ones that was indicative of an ongoing source. That
was another way that we determined whether the data was influenced by an existing source.

A: Teresa Michelsen, Farallon Consulting — One thing that got buried in the distributional analysis, very
clean data was also removed. There has been a lot of sand imported to Lake Washington for swimming
beaches and that was very clearly a different population. So data was removed both at the high end and
the low end.

Q: Teresa Michelsen, Farallon Consulting — Is it still the case that arsenic and mercury are in the range
of natural background?

A: We got a little bit more data (Lake Sammamish) and it looks like there might be a signal that’s
different from natural background, but we don’t have enough data to establish regional background for
those CoCs.

Q: David from webinar — The 210 ppb TEQ regional background values for cPAHs, is that dry weight?
A: Yes, it’s dry weight.

Q: Mark Larsen, Anchor QEA — You mentioned the Lake Washington regional background values can
be applied to other water bodies in WRIA 8, can other regional background values be used for other
water bodies within WRIA 8 or does this preclude that?

A: No, we’re not opposed to establishing more site specific regional backgrounds. But if you do
propose to establish a regional background value, whether it’s going out to sample or using existing data,
contact Ecology well ahead of starting the work so we can tell you whether we have time to do the
work or think that it should be done. For example, regional background using data from Lake Union
would not be appropriate. You don’t want to waste your time and money only to have a

proposed value be rejected by Ecology.



Q: Pete Adolphson, Ecology Water Quality Program — when Russ talks about Ecology, he’s talking about
the Toxics Cleanup Program (TCP). For Water Quality, if you’re dealing with a NPDES permit,
Aroclors are required.

Q: Tad Deschler, Coho Environmental — Russ, you mentioned that this approach is for the investigative
phase of a project, would you consider remedial design to be investigative?
A: Potentially, yes.



Sediment Management Standards and

Chance Asher, Department of Ecology
Sediment Management Annual Review Meeting
May 3, 2017

Toxics Cleanup Program Budget
Declining Oil Prices and Revenue

Hazardous substances

tax $150

Brent Crude Price of Oil (Barrel)

* Funds cleanup and
some pollution
prevention $100

* Based on barrel price

of crude oil.
« Significant decline $50
impacting cleanup I
and pollution B
April 2017
prevention.
2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
ﬁlcu:um Source: U.S. Energy Information Administration, 2017 3
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Goals for Today

Provide updates on:
¢ 2017-2019 Budget Update
* Sediment Policy Work conducted in 2016 |
+ Sediment Cleanup User’s Manual (SCUM 1) revisions
* Regional Background

* Sediment Policy Work to be conducted 2017/18

W £COL0GY

Toxics Cleanup Program Budget
Hazardous Substance Tax Revenue Trends

Hazardous Substance Tax Revenue
Raflocts March 2037 Forecast

m
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Toxics Cleanup Program Budget

What We Know So Far
=360 milion WA sorta projeces | NN L £
* Legislature in a 30 day special session ete! Clea'('r':"i’"?;::;rs Eunded D | D
*  Proposals to resolve MTCA shortfall 2016 Supplemental budget delayed ~$31.2 ~$31.2
0 House: cleanup funding

= Hazardous Substance Tax
surcharge (HB 2182)

Restore 2016 budget cuts (West/East $5.2 No

« Senate ASARCO settlement funds $288  $15

* ASARCO settlement funds NEW Remedial Action Grant projects $0 $7.5
redirected to MTCA through loans

0 Both: NEW Puget Sound Initiative projects S0 $7.7

= State bonds LUST Model Remedies $0 $1.1

= il:av::r pacEpfspending nexts Swift Creek Asbestos Landslide $0 5545

ﬁl(u:l:llr 5

Sediment Policy
2016/2017 What We’ve Done

i

Revised Sediment Cleanup User’s Manual
(scum 1)

Finalized Regional Background study for Lake

Washington

Revising Policy 1-11 (aka 303(d) list)

DMMP Management Review report

Developing climate change adaptation strategy

Sediment Technical and Policy Workgroup:
0 Internal Training on SMS/SCUM Il et 0 o s
St b 4B
pme L LI
0 Venue for policy and technical issues

ﬁl(u:l:llr




Sediment Cleanup User’s Manual (SCUM 1)
The Main Revisions
Correction of Errors

* Chapter 2, section 2.2.1: minor adverse benthic effects are above
the SCO but at or below the CSL.

i
* Chapter 4, section 4.2.2.5: erroneous sentence moved to new

sub bullet. EE——
* Chapter 5: PSEP protocols - solids, TVS, and grain size.
*  Chapter 10: Clarified TEQ is sum TEQ and Puget Sound is marine
sediment.
* Appendix E: Changed adsorbed dose (AD) to skin adherence
factor (AF)

+ Appendix K: Corrected equations and analytical tools.

5/3/2017

Sediment Cleanup User’s Manual (SCUM I1)
The Main Revisions
TOC & Analytical Methods

+ Total organic carbon:

+ Analytical Methods (Chapter 5 QA/QC, Table 5-1):

0 Clarified addressing data w/unusual TOC range (Chapter 4 i

Chemical Analyses).
T —

0 TOC normalization equation added (Chapter 6 Data

Interpretation)

0 Sulfides analytical method updated
0 Added PCB congeners and sum TEQ methods.

0 EPA Method 1668 recommended.

Sediment Cleanup User’s Manual (SCUM 1)
The Main Revisions
Benthic Criteria & BSAFs

* Benthic Criteria (Chapter 8, Tables 8-2 & 8-4)
0 Biological interpretation criteria: [ e
= Clarified equations consistent with Part Il of the SMS rule

Pttt

= Larval bioassay statistical significance at p < 0.10.

= Changed p =to p < for larval, Neanthes, Microtox
0 Clarified how to meet performance standards
0 Added option to substitute Total PCB congeners for Total PCB
Aroclors (Chapter 6, Section 6.3.2.1 & 6.3.2.2; Tables 8-1 & 8-4)
* BSAFs: Clarified lipid- and OC-normalization for BSAFs (Chapter 9

Human Health Risk Assessments)

Sediment Cleanup User’s Manual (SCUM I1)
The Main Revisions
Background and PQLs

Added tissue PQLs for mercury and dioxins/furans (Chapter
11 PQLs, Table 11-1; Appendix D, Table D-2). e
Added natural background for Total PCB congeners (Chapter

10 Background, Table 10-1).

Pttt

Added option of summing dioxins/furans and dioxin-like PCB
TEQs (Chapter 10 Background, Section 10.1.1).

Added process to establish regional background with
existing data based on Lake Washington report (Chapter 10
Background, Section 10.3.2, new subsections 10.3.2.1 -
10.3.2.3).

10

Sediment Cleanup User’s Manual (SCUM 1)
The Main Revisions
Data Interpretation & Unit Boundaries

+ Data Interpretation/Screening:
0 Added option of using combined dioxins/furans and dioxin- e icoioey
like TEQs as indicator CoCs to screen during the remedial

Pttt

investigation (Chapter 3, Section 3.3.6.2).

0 Added Inverse Distance Weighting as the recommend
approach for interpolation and area averaging (Chapter 6 Data
Interpretation, Section 6.3.2.3).

+ Site and Sediment Cleanup Unit Boundaries:
0 Clarified the option of using the Cleanup Screening Level or

cleanup level to define boundaries (Chapter 12, Section 12.3).

11

Establishing Regional Background With Existing Data

* Advantages:
0 Quicker
0 Cost effective

* Disadvantages:
o Different study designs
0 Useable data
0 Identifying a representative distribution
0 Technically challenging

* SMS allows use of data from a different area than cleanup sites:
0 Single geographic location
0 Pooled data from multiple locations

12
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Regional Background

Existing Data - Lake Washington

* SMS allows use of data from a different area
than cleanup sites.

Lake Washington Area:

0 Lake WA, Union Bay, Montlake Cut, Portage
Bay, Lake Sammamish

Similar geology, fate and transport, biology,
chemistry.

(]

Lake Washington Study Design

Maintain Consistency with Past Studies

Conceptual Model
* Determine area of

interest
Compile data
Data quality criteria
Identify areas and
characteristics
unrepresentative of
water body

W £COL0GY

Identify Direct Influences
Current and historical
sources
Cleanup sites
Elevated values
Data:

0 Within cleanup sites
0 Directly influenced by
sources

cal Analyses
Data Independence
Outlier analysis
I ER NS
distribution
Review elevated values
to determine if directly
influenced by sources
Calculate 90/90 UTL

Regional Background
Screening Data

| Before Screening = :,_'

=+ After Screening

16

0 Same watershed and geologic units. e
0 Hydrologically connected to Ship Canal, Lake
Union, Salmon Bay.
0 Less impacted than proximal urban areas.
0 Receives input from diffuse, mixed urban
sources.
* Surrogate for WRIA 8 lakes.
* Final report publication no. 16-09-064.
ﬁl(ll:l:llr 13|
Process for Screening Data
Hiebsaiin De:creasing amou‘nt of data
T with each screening step
Data Quality
«Age A
*QA/QC Second Screen
* Depth Sources
* Replicates | &
* Enough data = A | Third Screen
remaining for Hg, * Sources with | e
As, cPAHs directimpacts | e
« High TOC " =
| * Populations Enou‘gr? a9
<‘ o remaining for
f utliers PAHS
}
'-’"’ ECOLOGY
Sediment Policy
, .
2017/2018 What We’re Planning To Do
* Finalize Policy 1-11 aka 303(d) policy
* Finalize NPDES Permit Writer’s Manual — 1% Phase
* Regional and/or natural background characterization
* Biomass endpoint development
* Climate change:
0 Finalize adaptation strategy
0 Finalize green remediation policy
* Update SCUM Il as needed
* Targeted revisions to MTCA
17

Questions?

Comments?

18




SCUM Il Revisions
PCB Methods

Russ McMillan, WA Department of Ecology
Sediment Management Annual Review Meeting

May 3, 2017

5/3/2017

PCB Congener Analysis

If PCBs are CoCs, congener data is needed.

(]

SCUM Il Guidance addresses risk based on dioxin-like
effects using the dioxin-like TEQ for PCBs.

o

Ecology favors the TEQ method over risks assessed from
Aroclors or homologs.

o

This applies to sites at or before the remedial
investigation/feasibility study stage.

SCUM Il Chapter 6, Section 6.3.2.2 Bioaccumulative
chemicals

o

Total PCB Aroclors & PCB Congeners

Ecology will not always require both PCB Congener and
Aroclor data.

[}

Congener analysis allows evaluation of both cancer and non-
cancer risks.

Total PCB congeners from EPA Method 1668 can substitute for
Total Aroclors (with caveats).

Total PCB congeners typically > Total PCB Aroclors, and
effective at determining SCO benthic exceedances.

(]

(<]

o

Sum congeners less effective in discerning CSL exceedances.
When Total PCB congeners exceed benthic standards, bioassays
should be run.

SCUM Il Chapter 6, 6.3.2.2 Bioaccumulative chemicals

o

o

Combining Dioxin-like PCBs and Dioxins/Furans TEQs

Ecology supports combining dioxin-like PCB TEQs with
dioxin/furan TEQs.

o

Current science suggests adding dioxin/furan TEQs and dioxin-like
PCB TEQs together.

MTCA rule addresses mixtures of dioxins/furans and mixtures of
PCBs as separate hazardous substances.

SMS & MTCA both allow use of “latest scientific knowledge”.
SCUM II:

= Chapter 3, Section 3.3.6.2 Screening CoCs

= Chapter 6, Section 6.3.2.2 Bioaccumulative chemicals

= Chapter 9, Section 9.2.1 Using sediment background

= Chapter 10, Section 10.1.1 Using Natural Background for SCO

o

o o

Non-cancer PCBs — Risk Assessments

The need to assess non-cancer risk from PCBs is determined
on a site-specific basis.

o

There are non-cancer modes of action recognized for PCBs, and
listed in IRIS and CLARC databases.

These are based on specific Aroclor mixtures, which tend not
to be replicated in i | samples.

Aroclor 1016 is the most toxic but is rarely seen.

o

o o

Use the Conceptual Site Model to see if non-cancer effects
should be addressed.

0 SCUM Il Chapter, Section 6.3.2.2 Bioaccumulative chemicals

Questions ?
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2. Public Issue Paper: Change from MDLs to LLOQs in SW-846
Methods and Effects on SMS

Debra Williston, King County
Summary

This presentation included discussions of |) the change from method detection limit (MDL) to lower
limit of quantitation (LLOQ) in SW-846 methods for reporting limits; 2) why this is important to discuss
at SMARM; 3) what this change means for sediment site investigations; 4) how this change affects
detection level requirements for SMS; and 5) how to report data in EIM. SCUM Il outlines analytical
methods for sediment site investigations and the change in SW-846 method will need to be updated in
SCUM Il to reflect the changes in the method. We also recommended the PQL be equated to LLOQ,
which has method criteria defining how a laboratory determines the LLOQ.

Discussion

Q: Sue Dunihoo, Analytical Resources, Inc. — The compounds you have listed with LLOQ above SMS
have historically been problems so we typically run them using selective ion monitoring (SIM). Have you
thought about doing that and validating that method?

A: Diane McElheny, King County — Yeah, some of those compounds will be helped by SIM methodology,
but it’s really more of an extraction issue than a calibration issue. To your first point, we totally agree,
we’ve never reported down to the MDL. PQL as stated in SCUM was much looser so now we can’t
report down to the levels we were before with the very well defined LLOQ.

Q: Sue — Are you saying that anything below the LLOQ can be J-flagged, shouldn’t there be some limit
on that! Again, back to the idea that your MDL is the 90% confidence that you actually see something
there with 50% false positive. There should be some limit to your j-flag below the LLOQ.

A: Diane — we agree with that. SW846 did not define that in any way shape or form and they
completely jettisoned the MDL, so what we are going with is where the standards give a very good
spectra, so that is what we are planning on defining that.

Q: Teresa Michelsen, Farallon Consulting — This is a very good lab based discussion and it should
continue and it should inform the SCUM Il. | want to point out that for clean-up sites, these are the
compounds that we’ve always had problems with since day | of the program, and there is the
importance of the conceptual site model and looking at your site and determining whether these are
important compounds for your site. If they are, then look for the source. There are special measures
that can be taken to the extent possible, but otherwise living with the fact that certain compounds will
be above the SMS. So that is the non-analytical perspective.

A: | agree with that.

Q: Susie McGroddy, Windward Environmental — Echoing what Teresa said, these compounds have been
a problem forever. We have a much better ability to detect them now, but the standards are based on
analytical work that was done in the 1980’s and we don’t have any confidence in those and so we can
twist ourselves into knots to get below these numbers but | would really urge folks to look at the
meaningfulness of these criteria that we are killing ourselves to meet. We had a great presentation last
year on benzoic acid and benzyl alcohol, we have no reason to have any faith in those numbers. It’s
discouraging to see how much work we are going to have to do to meet a number that really has no
meaning out there in the world. We need to revise the standards.

A: Chance Asher, Ecology — Noted. We know the marine benthic standards are old. We’ve wanted to
update them for a long time, it’s definitely on our list to do, | don’t know when it will be done. The goal



is to try to find some sort of flexible way to do this in guidance, | think, is what I'm hearing right now,

rather than re-writing a rule, which | don’t want to do.
A: Pete Adolphson, Ecology — Remember, if you have some issue or doubts about the chemistry values,

the other option is to go to bioassays.




~ Change from MDLs to LLOQs in
- SW-846 Methods and
Effects on Sediment Management
Standards

g

SMARM
May 3,2017

Debra Williston, Mike Doubrava, Diane McElhany, Colin Elliott
King County DNRP

King County

What Changed in SW-846 Methods!?

* SW-846 revisions as of July 2014 pertaining to sediment
and soil analyses

o Traditional 40-CFR Method Detection Limit (MDL) replaced
with Lower Limit of Quantitation (LLOQ)

> 40-CFR MDL = minimum concentration of a substance that can
be measured and reported with 99% confidence that the analyte
concentration is greater than zero

° LLOQ = the lowest point on the calibration curve where target
analytes can be reliably quantified and reported with a certain
degree of confidence

How is the LLOQ Determined?

LLOQ must be on calibration curve

LLOQ must calculate at 20%-50% (depending on the
analyte) of its standard’s true concentration

LLOQ for each analyte is verified by spiking a clean
matrix with the analytes of interest at 0.5 to 2 times the
LLOQ determination

Analytes must recovery within the SW-846 specified
criteria

Additional criteria apply depending upon the analyses
(calibration statistics, etc.)

@
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Overview

¢ What changed in SW-846 methods
* Why is this important to discuss
¢ What does this change mean

* How does this change affect detection level
requirements for SMS

¢ How to report in EIM

{0

Why is This Important to Discuss?

Sediment Cleanup Users Manual Il (SCUM II) replaced
the SAPA for sediment investigations (field and analytical
work)

¢ LLOQ affects SCUM Il Section 5 and Appendix D

Ecology lab accreditation will be based on use of LLOQ
in SW-846 Methods

Important to update SCUM Il to reflect this change

S

What Does This Change Mean?

e LLOQ is the reporting detection limit
* MDL (per Traditional 40-CFR) no longer part of method
e For SCUM II:

> the LLOQ will serve as the practical quantitation limit (PQL) and
recommend this be stated

> recommend removing reference to MDL because no longer part
of SW-846 methods




Method Differences for Reporting

‘ « For inorganics and organics by GC methods, the LLOQ
is the lowest reported value

© If analyte not detected at or above this value, then result is
reported as non-detect (U flag)

* For organic analyses using mass spectrometry (MS) (e.g.,
Method 8270D)

o If analyte is detected below the LLOQ, report as estimated value
() flag) as long as analyte meets qualitative mass spectra criteria
(based on supporting evidence of spectra, abundance and ion
ratios)

How does LLOQ affect detection limit
' requirements for SMS?

¢ Analytes likely to have LLOQ above SQS (KC
Lab finding)

© Hexachlorobenzene

© Hexachlorobutadiene

= Dimethyl Phthalate

= N-Nitrosodiphenylamine
> Benzoic Acid

= Benzyl Alcohol

> 2,4-Dimethylphenol

Example Organic by Mass Spec:
Benzoic Acid

o SW-846 Method suggests LLOQ - 3300 pg/kg ww
¢ KC example:
° Calibrates from 80 ng/ul to | ng/ul with a 0.99 coefficient

Lowest point to pass the plus or minus 30%-50% true
concentration of the standard is 20 ng/ul at 93% recovery

> LLOQ = 20 ng/ul at the instrument (verified with a matrix spike,
where benzoic acid was recovered with passing QC criteria)

= If 30 grams of sediment is extracted, concentrated to | ml with a
total solids of 70%, the reporting value (LLOQ) in dry weight is 952
ug/kg dw, approximately |.5x the SQS value of 650 ug/kg dw

= However, if | ng/ul is used as lowest detectable limit (below LLOQ),
the non-detect value for benzoic acid now calculates at 33.3 pg/kg
dw, well below SQS value of 650 pg/kg dw
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How does LLOQ affect detection limit
requirements for SMS?

¢ KC Lab found for most all analytes, the LLOQ is below
the Sediment Quality Standard (SQS) so no issues for
non-detects

¢ KC lab found some exceptions for select BNA organic
compounds (e.g., Method 8270D) where LLOQ is
above SQS value

Options for Meeting SMS Criteria

* Meeting the SMS criteria is more challenging for some
BNA organic compounds due to the rise in the
reporting limit (resulting from all required criteria to
establish the LLOQ)

* Method permits reporting < than LLOQ if there is
supporting evidence of spectra with minimum
abundance and correct ion ratios

o If analyte is detected < LLOQ, it is reported with | flag
(an estimated value); no issues with meeting SQS
detection limit

{0

o If analyte is not detected, report as ND with U flag at
level less than the LLOQ); this lower limit often below

SQs

SW-846 Method Reporting to EIM

‘ * EIM has LLOQ option; use for SW-846 method results

* For BNAs by MS review options for reporting a lower
limit below LLOQ for non-detects (based on
confirmation by mass spec)

° Encourage labs to engage with Ecology on this topic

o Key for BNAs with LLOQ likely to be > SQS
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Questions?
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3. Legislative Proviso for Management Review of DMMP: Results and
Update

Brenden McFarland, Ecology
Summary

Brendan discussed the purpose of the legislative proviso and provided an update on the work Ecology
and DNR have been doing since last SMARM. The management review report was submitted to the
Legislature in November 2016 and as of SMARM 2017 there has been no response. The review was
based on input from surveys, interviews, case studies and tribal outreach. Input received stated that
there is a greater need for upper level management involvement in the DMMP. A number of
recommendations came out the review, including short-term and long-term recommendations. Most
notable was to evaluate the current budget, staffing and workload of DMMP staff, as well as future
program needs (monitoring, technical and policy development) that may not be met by current funding.

Discussion

Q: Brian Gouran, Port of Bellingham — We want to acknowledge the amount of work that went into
this report. The ports that were involved in that really appreciate the work that went into this, look
forward to working with the group and the stakeholders on implementing next steps of the
recommendations. Thank you for the work.

Q: Gerry O’Keefe, Washington Public Ports Association — Thanks to folks on the work that was done
and the short time frame that is was accomplished under. There are things in that report that we
disagree with, but that’s not what | want to focus on today. | do want to thank folks for the process
that they went through, and for producing what we think is a useful product. It’s important for us in this
room to remember every time we engage with DMMP and the other partners to reinforce that the
Ports on Puget Sound want to be a part of Puget Sound recovery. It’s a core part of our values, it’s a
core part of our communities, and we are committed to playing the role that we can play to make that
happen. Now there may be times when we argue about how best to do that, but that core commitment
is not something that is going to waver. Puget Sound isn’t going anywhere, our tribal partners aren’t
going anywhere, the environmental community isn’t going anywhere, these agencies aren’t going
anywhere, neither are we. We are here for the long-term, to work with people, to make these things
happen. It’s something we take very seriously. We want to support the science work that’s needed to
inform policy and shape outcomes for the environment. One of the things we learned from this is how
important that ongoing policy dialogue is. One of the things that popped out to us, both in front of the
management review and then after reading it, is just how important that engagement, that management
guidance to an operating program is. It’s not fair to anybody to expect them to go off without some
direction, and that is something that we want to continue to explore as a group with each of the
agencies. We want to engage with you in a policy conversation, as well as a technical discussion as we
go along. When we look at ourselves, | would say that one of our weaknesses has been being reactive
to that next permit or that next suitability determination. We’d much rather be proactive and thinking
up front about how we move forward. We want to support the work that the agencies are doing. We
want to focus on policies and identify what those policy issues are so we can bring them up earlier in the
process here at SMARM and elsewhere and get them cued up, keyed up for agency management, and for
the region to think about how is it that we support transportation infrastructure, recreational
infrastructure, in the context of recovery of all of Puget Sound. Thanks to those people who spend



their summer and fall working on that. We hope you'll see us as partners. We learned a lot from this.
We are looking forward to working with you.

Q: Teresa Michelsen, Farallon Consulting — | wanted to say something as someone who has been here
for more than 25 years as part of this program, and has participated in a lot of SMARMs, and was also
the lucky person who got to interview everyone. It was awkward to do this in a legislative context. |
really learned a lot from listening to all sides, and | found myself wishing for the old days of SMARM.
Which were the days when folks would get up and talk and could take criticism, there was a strong
dialogue, and that has waned a little bit. | want to encourage everyone to be active. Thank you Debra,
for getting up and giving one of the first public issue papers we’ve had in a while. More people need to
do that. Participate!

Web Q: Tom Gries, Ecology — To me there is nothing new here. All these points of discussion have
been raised in the past and either have already been addressed or a good explanation provided for why
the program/processes are what they are and why substantive changes are not needed or very realistic.
Just my perspective.
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Legislative Proviso Purpose of Proviso Presentation
for Management
Review of DMMP * Provide Overview of Legislative Proviso Report

- Review Process
SMARM 2017 Update
May 3, 2017

- Findings
- Recommendations

Dept of Ecolo;
a & « Report was submitted to Legislature November 2016

https://fortress.wa.gov/ecy/publications/SummaryPages/1609079.html
Or try this shorter URL: goo.gl/SYmLU9

Dept of Natural Resources

cted the review? How was the review done?

B e N hihile * Input sought from 4 different sources.

coordinating with our Federal .S 6 & - .
colleagues (Corps, EPA, USFWS & urvey - 63 responses from 200 invitations
NMFS) ¢ * Interviews — 16 staff from Ports, Industry,
' i Commerce, DMMP staff from Corps, EPA, Ecology &
DNR
» Ecology hired Hart Crowser B - - * Case studies —Reviewed 6 projects from last 10 yrs
(Farallon sub-contractor) o » Tribal Input — sought input and perspectives from
" tribal representatives

What did we hear? What did we hear? (cont.)

* Adequate Capacity: Disposal sites can support next 40 yrs « Less direct upper level engagement today than in early years of
dredging program.

* DMMP faces some challenges * Management input is important on major issues.
« Answers to emergence of new chemicals
+ Bioaccumulatives create uncertainty regarding testing and disposal
e = —
!




Recommendations

Short-term
(as resources allow):

» DMMP should be explicit about the relationship

between DMMP project review process vs
permitting activities during project reviews.

Update the DMMP User Manual (User Manual) so
that it accurately reflects the current process that
an applicant will' experience

Develop a process for elevating an individual
project decision including a review threshold, a
review process, and a timely response timeframe.

Hold quarterly meetings between agency
management and the DMMP to evaluate progress
an implementing the changes recommendedin
this report.

Revise the SMARM format and/or add other
apportunities for stakeholder discussion of new
program developments or directions.

Thank you!
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Recommendations (cont.)

Longer-term resources needed:

* Convening technical workgroups to address emerging scientific
issues needed to successfully develop and implement new
guidelines.

* Evaluate the current budget, staffing and workload of DMMP staff,
as well as future program needs (monitoring, technical & policy
development) that may not be met by current funding.



4. Dredging Year 2017: Year in Review

Kelsey van der Elst, USACE
Summary

This presentation discussed the highlights of the 2017 dredging year (June 16, 2016 — June 15, 2017),
including testing and disposal summaries, shoreline permit status, Puget Sound SRM update, and
summary of 2016 clarification papers. Thus far during DY17, 21 decision documents have been finished
by the DMMP, with 7 suitability determinations, 10 Tier | evaluations, | Anti-degradation determination,
| supplemental suitability, and 2 recency evaluations. A total of |,110,832 cubic yards (CY) of material
were tested, with only 6 % being found unsuitable. The unsuitable material came from three projects,
and failed due to dioxin, failed bioassays, and exceedances of mercury, PAHs and bis(2-ethylhexyl)
phthalate that were not tested for bioassays. Disposal at DMMP disposal sites in both Puget Sound and
Grays Harbor was up from DY |6, but is on par with disposal volumes over the last 8-10 years. In both
places, disposal was dominated by one large project: In Puget Sound it was the Port of Tacoma Pier 4
Phase 2 reconfiguration project and in Grays Harbor it is maintenance dredging of the federal navigation
channel.

In the past year, DNR has successfully renewed the shoreline permits for Commencement Bay and Port
Angeles disposal sites. The Anderson/Ketron shoreline permit is expired and the Willapa Bay shoreline
permit is also expired. DNR and the DMMP will be working on renewed these shoreline permits in the
next year.

Discussion

No questions were asked.



KeISE\j_van der Elst, USACE 2017 SMARM
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What happened in DY17

* Legislative proviso and report

* Dredged material evaluation and testing
« First ever dioxin bioaccumulation testing for
Port of Everett Marina
* Prepared contracting documents for 5
Corps O&M sediment characterization
projects
« Disposal quantities
* Port of Tacoma Pier 4 disposed >460,000 cy
at Commencement Bay
* Monitoring triggered

Dredging at Chester Morse Lake outlet channel

DY17 Testing Activities

Recency (2)

Supplemental SD (1)

Suitability 2

Antidegradation (1) (7) o

15

Number

10

S I
o

2011 2012 2013 2014 2015 2016 2017

Tier 1(10)

W suitability Determinations Other

2017 Project
Locations

Dredged Material Testing

* Of the 7 projects with suitability determinations:
* 3 had unsuitable material

26,516 (6.3%) unsuitable \§
from Squ: m Creek
Waterway due to dioxin

21,270 cy (10%)
unsuitable from

40,800 cy (17%) unsuitable from Port of Grays Harbor
Westport Marina due to dioxin and failed bioassays
(triggered by PAHs and bis(2-ethylhexyl)phthalate) 1,110,832 cy

tested

6,000,000
5000000 W

4,000,000

Response Dock 3,000,000 — -

due to mercury
and PAHs

2,000,000 -

1,000,000 . . |

volume tested (cubic yards)

o M B B N N BN N BN N
usuitable unsuitable 2009 2010 2011 2012 2013 2014 2015 2016 2017

DY17 Disposal

DMMP Disposal Site Volumes

Grays Harbor Upland

Puget Sound

4

* 2 projects * 1,399,767 CY * 4 projects with

* Chester Morse Lake
« 474,448 CY « 1 project (94,816 CY) contaminated in-lake disposal
+ Grays Harbor 0&M material ~5,600 CY over two
* Snohomish River years
0&M with Jetty

Island disposal
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Annual Open-Water Disposal Volumes: Puget Sound

Annual Open-Water Disposal Volumes: Grays Harbor

3,000,000
1,800,000 sessn
., 1,600,000 2,500,000
8 8 P 2asmas
= 1,400,000 & 201470
g 2 2000000 o
1,200,000 o
3 Lanaie N 3 Nasar Ta
o E Sosaaee sdams
< 1,000,000 o i 1,500,000 e X 1503250 R
5 00000 R L £ siofss e 2400
] S 1000000 | Lm0 rosaser
= 600,000 = oo ~ ]
g =
8 g Swgy [
% 400,000 [-3 500,000
S 200,000 189 e
0 o7 o 0
G o % % U U B B % W W B U B Y, 2
% %, %, %, % % 0 8, % %, 0 Y, 22 %% %% e % % %
[ ooeisie | —icin | omionose || e [ oot sie | i eiionone | o] emares | vt
. years, can request one 1 Apply for new permit, DNR Willapa
(Le/EiED [ty EIRE EXP'RED:ear extension Epect $5,300  joeq'sepa (Goose Pointand o | 5 years, can request s780(z2010)  APPY or new permit, DNR does
Bellingham Bay  Whatcom County  Expired  EXPIRED Cape Shoalwater) " “""'EXPIRED one 1 year extension SEPA
Commencement Bay Pierce County September 13, 2021 :E‘ff;"g;‘io’f‘“““' el $5300 ::’:";:‘”E (L EEBEy Grays Harbor by mehees el ety
(Point chehalis g\ Harbor County  Dec7, 2021 year extensions -last $200(2001)  Jurisdiction with next permit
Eliott Bay City of Seattle May 2, 2021 10 years 3,311 (2010) ';:f:‘::‘"g requirements of aiaety) ! extension granted cycle
10 years with two 5 year Apply for new permit before
Port Gardner City of Everett December 15,2019 extensions (second $2,000 (1999)  June 2019 (6 month lead
extension granted ) time)
PortTownsend  Clalam County  April 26, 2022 Syear canrequestone 1 1125 Pending Ecology review
year extension
No term on permit, assume
Port Angeles City of Port Angeles May 24,2016/2021 5 years/10 years $750(2010)  same as previous - 10 years
~no response from City
Rosario Strait Skagit County Sept 26, 2021 10 years $2,400 (2010) x::;""g requlrements of
Dredge | Bottles #of Data
Agency
Year | Requested | Project: Received
2016 11 9w 4
2 Ecology 4/9 . .
SRM Requests by year 3tpa Required PS-SRM * Electronic data
40 38 2017 1 9 1sAm\:r\ng 19 data deliverables: * ARI: ask for SRM EDD when requesting cost estimate
cademic . -
35 2EPA * Other labs: DMMO will work with them to produce
30 acceptable EDD

* 106 bottles distributed
* 2,744 bottles remaining

30
25
20
15
15 1 1
10
,

2012 2013 2014 2015 2016 2017

 Data validation report for SRM
* Stage 2B required, Stage IV recommended
* SRM sample data report
* Required items are listed in SRM guidance document
¢ As appendix to sediment characterization report
preferred
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2016 Clarification Paper Status

Updated Dioxin Testing Clarification No comments received.
Requirements for Dispersive Adopted with no changes.
Disposal Sites in Puget Sound

Revised Evaluation Guidelines for Clarification No comments received.
Benzyl Alcohol in Marine Sediments Adopted with no changes.
Adoption of Elements of the Clarification No comments received.
Sediment Evaluation Framework for Adopted with no changes.

the Pacific Northwest for Use in the
Dredged Material Management
Program

Questions?



5. Current State of Bioaccumulation Testing and Monitoring in the
DMMP:

a. Part I: DMMP Bioaccumulation Guidelines and Monitoring Procedures
for Marine Sites

Lauran Warner, USACE
Summary

This presentation was for setting the stage. It was a quick look at how the DMMP (formerly
PSDDA) program was set up 30 years ago, how it dealt with bioaccumulation issues, and how
guidelines and monitoring procedures have changed over time. The presentation was broken
into three general sections:

|.Bioaccumulation Framework (Guidelines and Chemicals)

e Tiered testing in DMMP program, and bioaccumulation tier is seldom used

e Subset of all the chemicals of concern are considered bioaccumulative

e Four concern levels (lists) of bioaccumulative chemicals in DMMP program

e Bioaccumulation tests are used to evaluate the bioavailability of certain chemicals that are
known or suspected to effect human or ecological health in the marine environment.

e Bioaccumulation triggers (BTs) aren’t scientifically based on bioaccumulative properties.
Because they were developed, for the most part, at the beginning of the PSDDA/DMMP
program in the 1980s, they were set based on direct effects to the benthos.
Time/money/resources/regulations/priorities have meant that updates haven’t been made.

¢ Dioxins have the most up-to-date guidelines, based on the natural background approach
from MTCA.

e Most of the relevant information over time can be found on the DMMP website, at
http://www.nws.usace.army.mil/Missions/Civil-VWorks/Dredging/Program-Updates/

2.Bioaccumulation Testing (Projects: Sampling Laboratory Exposure, Tissue Analyses and
Interpretation)

e Usually must resample project sediments due to volume requirements for testing

e Also need reference and control sediments

e Current practice is co-testing of Macoma nasuta (facultative filter-feeder) and Nephtys
caecoides (burrowing deposit-feeder)

¢ Endpoint evaluation for some chemicals is to human health target tissue levels (TTL). For
TBT, comparison is to environmental TTLs. For other chemicals, including dioxins, the
comparison is to reference.

3.Bioaccumulation Monitoring (DMMP Disposal Sites: What, Where and How?)

o Sampling locations for disposal site monitoring include onsite, perimeter, transect and
benchmark stations.

e Invertebrate species are collected for tissue analysis, but only off-site

o The Site Monitoring Questions set up in the original PSDDA documents were updated in
2007.


http://www.nws.usace.army.mil/Missions/Civil-Works/Dredging/Program-Updates/

Discussion

Q: Bob Johnston, US Navy — How does bioaccumulation guidance take into account time zero
(TO) concentrations of COCs in test organisms?

A: Dave Fox, USACE — TO testing of tissues is routinely performed and the results are taken
into account. We've seen mercury in some TO tests but not at levels that have affected the
outcomes of the tests.



DMMP
Bioaccumulation Guidelines
and
Monitoring Procedures
for
Marine Sites

Lauran Warner - USACE

et RESolREes

Sediment Characterization in the DMMP:
Four Tiers of Evaluation

Tier 1: Site Evaluation and History
Tier 2: Chemical Testing

Tier 3: Biological Testing (bioassay and or bioaccumulation testing)

Tier 4: Special Studies

DMMP Biological Testing - Bioassays
* COC > Screening Level % U

* SL/ML based on toxic effects Q ‘
to benthos v
* Measure direct effects on
benthic organisms
AN
* Development in planktonic larvae (e.g. iWﬁwif
oyster, mussel, sand dollar)
« Growth in polychaete worm
(Neanthes)
« Mortality in amphipod (Eohaustorius
or Ampelisca)

1. Bioaccumulation Framework

Guidelines and Chemicals

DMMP Bioaccumulation Guidelines

Developed for the Revised over time by
Puget Sound the DMMP agencies Current guidelines
Dredged Disposal via SMARM found in the DMMP
Analysis program in clarification and User Manual
1988/1989 issue papers

DMMP Biological Testing - Bioaccumulation

* BCOC > Bioaccumulation Trigger (BT)

* Measure amount of chemical taken up into tissues of
benthic organism that could then be passed up the food
web
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Bioaccumulative Chemicals of Concern (Marine) BCOC Testing Requirements (Marine)

Projects: Monitoring:
List 2: Candidate BCOCs : ¢ Sediment analysis of ¢ List 1 BCOCs analyzed in

Total Aroclor PC ) i ) ) X
List 3: Potential BCOCs Tributyitin >MIC disposal site sediment and

List 4: Not currently considered SRS e o

bioaccumulative AEniEiE List 2 BCOCs analyzed in
subset of sediment on
disposal sites

Bioaccumulation Triggers (BTs) DMMP Dioxin Guidelines
Non-Dispersive Sites

Arsenic 5071 mg/kg diry wi * For 9 out of 13 BCOCs - Based on

ead G75 g ie dry Wi benthic effects: Site objective = 4 pptr TEQ

Mercury 1:5:mg/ke dry wt ished using the formula SL + (ML - ioXi i < r

— — e vanent) * Dioxin concentrations <10 pptr TEQ
allowed as long as the volume-

|l el 4 EC0EE — |25 @ weighted average <4 pptr TEQ
Tributyitin (bulk) 73 ug/kg dry wt bioaccumulative effects:

* BT for based on human health risk * Generally: bioaccumulation testing
Fluoranthiens 4600 iE/kg dry wt assessment required for >10 pptr TEQ and for
Pyrene. 119800 yig/kg dry Wt BTs for and based on >4 and <10 pptr TEQ if VWA >4 pptr
Total Chlordane. | 37 pg/kg dry wt el GiEnE TEQ
L SOig/kedy Wt gg{%' dioxin éje\jlzl[\]r?ed Which Ew%fréhl?ased » Case-by-case determinations
Hexachlorobenzene . 1168 jig/Kg dry wt. on natural b:
Pentachlorophenol: 504 g/kg dry wt.

SEATTLE

DMMP Dioxin Guidelines

US Army Corps of Engineers.
—_—— Pe—— m—

Dispersive Sites

DMMP Program Updates
Ballingham Bay &

Site objective = 4 pptr TEQ P
* olume-weighted averaging not e
allowed el

¢ Generally: bioaccumulation
testing required for
concentrations > 4 pptr TEQ

o o b

» Case-by-case determinations




2. Bioaccumulation Testing

Projects: Sampling, Laboratory Exposure, Tissue Analyses and
Interpretation

Laboratory Exposure
e Initiate w/in 56 days of
sediment collection
¢ EPA protocol (Lee et al. 1989)
* Five replicates per treatment

» 28-day exposure period for
most BCOCs

* 45 days for dioxin, PCBs, TBT,
DDT, Hg, fluoranthene

Test Interpretation
DMMU tissue

* Number of BCOCs > reference
itude of ence

DMMU tissue burdens

cological importance of the tissue
residue levels

further
evaluation needed

Other factors (contribution of non-

DMMU unsuitable for open-water disposal

Sediment and Species

MINIMUM SEDIMENT Usually requires
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SPECIES resampling due to volume

REQUIREMENT
requirements
250-400 ml per beaker x 10 beakers per

Macoma nasuta o .
replicate x 5 replicates =

200 ml per worm x 20 worms per replicate

Nereis virens .
x 5 replicates =

Arenicola marina OR | 500 ml per beaker x 4 beakers per
Abarenicola spp. replicate x 5 replicates =

cael (bu

1 . £ r i 5 it = -
Co-testing: 4 liters per replicate x 5 replicates deposit-feeder)

Macoma/Nephtys

Endpoint Evaluation (Tissue
Concentrations)

Human Health Ecological Effects

« Comparison to target tissue
levels for those chemicals
with a human health-based
target tissue level (TTL)

¢ Comparison to reference for
those BCOCs without a TTL

¢ Comparison to
environmental target tissue
level for TBT

* Comparison to reference for
all other BCOCs

Tier 4: Special Evaluations

If Tier 3 bioaccumulation results are equivocal, Tier 4
testing may be needed

* Time-sequenced laboratory bioaccumulation testing (e.g. 2,
4,7, 10, 18 and 28 days) to derive an uptake curve and
extrapolate to steady-state

* Field assessment of steady-state bioaccumulation
* Human health or ecological risk assessment

« Toxicity identification evaluation (TIE)

Also need reference and



3. Bioaccumulation Monitoring

DMMP Disposal Sites: What, Where and How?

Target Species Collected for Tissue Analysis

* Molpadia intermedia (sea cucumber)
* Port Gardner
* Elliott Bay
¢« Commencement Bay

e Compsomyax subdiaphana (clam)
* Bellingham Bay
* Anderson/Ketron

Question 3/Hypothesis 5:

“No significant increase due to dredged material disposal has
occurred in the chemical body burden of benthic infauna species

”

collected

1. Monitored variable: tissue chemistry of infauna collected from stations

2. Interpretive guidelines - when do we worry?

* Metals: 3 times the tissue concentrations

* Organics: 5 times the tissue concentrations

Baseline = tissue concentrations from initial (pre-disposal) survey
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Elliott Bay Disposal Site
83

Sample Location
Types

DISPOSAL SITE
PERIMETER
¢ On-site (S and 2)

* Perimeter (P) DISPOSAL SITE

BOUNDARY
e Transect (T)

* Random (R)
* Benchmark (B)

HARBOR
ISLAND

Site Monitoring Framework*

3. Unacceptable effects
due to disposal
occurring off site?

1. Dredged material 2. Significant acute
stay on site? toxicity on site?
CoC increase in

1 Dredged ‘ 3. COCs in arrsite
material stays on sediment < DMMP BRI AR

site s (offsite)

5. No significant

. ) 6. No significant
28 CdQCs in gff—SIte 4. toxicity < DMMP decrease in benthic
Asedimegadolnor guidelines abundance
increase over time »
(off-site)

Updated Environmental Monitoring Plan (2(

Rejecting Hypothesis 5:

What happens if interpretive guidelines are exceeded?

¢ Collect and analyze tissues from benchmark station(s)

* Compare benchmark tissue chemistry with site’s baseline tissue
chemistry data (to see if there has been an area-wide change)

* Revise disposal guidelines?

 Take other action as needed
¢ On-site tissue?

* Never encountered!




Summary

Original PSDDA testing and monitoring framework not
designed to comprehensively evaluate bioaccumulative risks

BTs largely based on benthic effects, not on bioaccumulative properties

On-site bioaccumulation in tissues not measured

No connection between site monitoring guidelines for bioaccumulation
(3x/5x baseline) and dredged material bioaccumulation testing (TTL)
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Future

Now, with decades of data and experience in project and disposal

site management, it's time to rethink monitoring related to
bioaccumulation.

Add/Tier bioaccumulation testing of on-site sediments?

Increase frequency/intensity of site monitoring for

bioaccumulation?
ent/update baseline tissue data set: >




b. Part 2: Bioaccumulation Issues and Challenges
Dave Fox, USACE
Summary

Three main issues or constraints must be addressed in the development of DMMP
bioaccumulation guidelines. These consist of compliance with 1) Site Condition Il from the
Puget Sound Dredged Disposal Analysis Environmental Impact Statements; 2) Part V of the
Sediment Management Standards; and 3) commitments made by USACE under the Endangered
Species Act. In addition to addressing these main issues, challenges include 1) revising existing
DMMP guidelines for polycyclic aromatic hydrocarbons and polychlorinated biphenyls; 2)
development of bioaccumulation triggers (BTs) that are based on bioaccumulation potential, not
benthic effects; 3) refining the basis for the BT for tributyltin; 4) reviewing effects data for
polybrominated diphenyl ethers (PBDEs) and developing guidelines as necessary; and 5)
modifying disposal site monitoring guidelines to maintain compatibility with changes to
bioaccumulation evaluation procedures. Other challenges include addressing public perception
issues and finding adequate funding and staffing to accomplish the work.

Discussion

No time was available for questions.
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Main Issues/Constraints
Bioaccumulation
Issues and
Challenges

. PSDDA Site Condition Il - what does it me,
bioaccumulation?

. What role does SMS Part V play?

. ESA compliance

David Fox - USACE

SEEEE O

Definition of Site Condition Il

» Minor adverse effects
= Some chronic sublethal effects on-site

= Potential increase in mortality of more sensitivi
abundant, crustacean species

= No significant effects off-site

= Some bioaccumulation expected on-site, but not enough
to pose a human health problem

Site Condition Il - what does it mean for l Site Condition Il — what does it mean for

bioaccumulation? bioaccumulation?

» “Some chronic sublethal effects allowed o N o : )
» “Potential increase in mortality of more se

- Does this apply only to non-motile invertebrat less abundant, crustacean species”

= DMMP currently tests for chronic sublethal effe! = Refers primarily to physical impacts, but also i
Neanthes growth endpoint from contaminants

= What would we use to assess chronic sublethal effe = The PSDDA EISs acknowledge that bioaccumulatio cur
bioaccumulation? on site and mortality could increase, so is there any relevance

! ' for bioaccumulation?
= Reproductive effects? Imposex? Population effects?

= What level of chronic sublethal effects would be allowed?



Site Condition Il — what does it mean for
bioaccumulation?

» “No significant effects off-site”
Includes sediment-associated contaminants movi

Also includes crab, shrimp and benthic-feeding fi
contaminants on-site, then moving off-site

EISs acknowledge that some chronic effects could o
species, as well as some transfer of contaminants to the

What would constitute a significant effect?
- Reduced survival, growth, reproduction, carcinogenesis, liver disease?

- How would we measure it?

2. SMS Part V Cleanup St‘

2013 SMS Rule Revision

» Part V was the only part of the rule revised j
» Made SMS consistent with MTCA

» Cleanup decision framework updated t
bioaccumulatives
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Site Condition Il — what does it mean for

bioaccumulation?

» “Some bioaccumulation expected on-site,
enough to pose a human health problem”,
= Take a risk assessment approach?
« Consumption level associated with sites?
- Home range of bioaccumulating species?
- Exposure scenario?
- Risk level - 10 or 1062

- Are there COC:s (in addition to cPAHSs) with incomplete exposure
pathways?

Original Vision for “Regulatory Beauty””

Sediment Cleanup
Impact PSDDA Screening Level
Zone Disposal = Minimum
Maximum Guidelines Cleanup Level

Cleanup
Standard

Cleanup
Objective

Source Dredging Cleanup
Control

*from ARM presentation by Keith Phillips (Ecology) in May 1991

Applicability of Part V to DMMP
» WAC 173-204-500 Sediment cleanup decision
and policies.
(1) Applicability.

(b) This part [Part V] shall not be used in the im
the federal Clean Water Act...

The sediment cleanup standards and the other
criteria in this part are not sediment quality standards...or
sediment impact zone maximum criteria...



So why are we even considering Part V? l

» Part IV called for creation of sediment impa
zones for the sites, but these were not cr

» Without SIZs, it’s unclear how SMS appli
DMMP sites

= Chapter IV states that PSDDA requirements
dredging/disposal. So do the Standards defer
DMMP?

= Does the antidegradation policy apply to disposal sites?

= Or do we simply need to keep the sites from becoming
cleanup sites?

CSL - human health

» carcinogenic risk level of 10-

» hazard quotient of one for non-carcin
chemicals

» Fish consumption rate is not included i
cleanup level is to be based on Reason
Maximum Exposure; the default RME is a tri
exposure scenario

CSL - higher trophic level species l

» No adverse effects

» Site-specific ecological risk assessment
performed
= reproduction, growth, survival

= species life history, feeding and reproductive s
population numbers, home range

= The potential for the contaminant to bioaccumulate or
biomagnify through the food chain

5/3/2017

Cleanup Screening Levels

» If we simply need to keep disposal sites from

becoming cleanup sites...

» ...then the CSL becomes the upper limit f;
material placed at the non-dispersive sit

» In Part V, the CSL is the highest of the follo!

= The lowest of the following risk-based levels:
= human health
= benthic toxicity
= higher trophic level species

= Regional background

= Practical quantitation limit

CSL - benthic community

» Chemical concentrations must be at or
established benthic CSLs

OR

» The CSL biological criteria are not exceeded

3. ESA Compliance



ESA Consultation

» Seattle District consults with NMFS and US,
continued use of the multiuser disposal
Puget Sound and Grays Harbor

» Bioaccumulation has been an importa
past consultations, including effects to
mammals and rockfish

ESA - rockfish Biop (cont.)

» Discusses biomagnification of PCBs, dioxins and PBDE;
rockfish

Discusses NMFS research evaluating sublethal eff

States that it is likely that dredged material dispos:
PBDEs to benthic habitats at the sites

States that rockfish larvae present at the disposal sites wi
exposed to any bioaccumulative toxins attached to sediment

States that exposure is likely to incidentally harm some larvae by
injuring or killing them

EFH - DMMP responses

» Minimize potential bioaccumulation: PBDEs
= Continue site monitoring of PBDEs

= Wil develop guidelines for PBDEs if warranted
staffing levels permit

» Minimize potential bioaccumulation: PAHs

= Commitment to work with NMFS to resolve technical issues with
proposed PAH screening level to protect salmonids

= Wil consider adoption of revised PAH guidelines

ESA - rockfish biological opinion (Biop) l

» Covers all non-dispersive sites and 2 dispersi
in Puget Sound

» Bioaccumulatives appear in rockfish fro
areas of Puget Sound, and in salmon a
throughout the region

» Reproductive function and productivity are likely
affected by contaminants

NMFS Essential Fish Habitat (EFH) Recommendations l

» Minimize potential bioaccumulation: PBDEs
Reduce concentrations of PBDEs in sediment
= Develop PBDE guidelines and require sedim

» Minimize potential bioaccumulation: PAHS
= Consider NMFS proposed sediment PAH guidelines

Challenges

» Develop guidelines that are compatible with:
= Site Condition Il
= SMS

= ESA consultation
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Challenges

» Revise guidelines for PAHs and PCBs

» Develop BTs that are driven by bioaccumu
not benthic effects

» Refine the basis of the BT for TBT

» Complete review of PBDEs and develop guideli
necessary per our ESA commitment to NMFS

Resource Requirements

» Revisions to DMMP bioaccumulation guid
be divided into:

= Issues that can be addressed with existing stal
normal SMARM process

= Longer-term issues that will require additional staffi
contractor support

Resource Requirements

» Additional resources required for a more
comprehensive revision of DMMP bioaccu
guidelines that will address:

= Site Condition Il

= Role of SMS rule

= Compliance with Clean Water Act
= ESA

= Regulatory flexibility
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Challenges

» Modify disposal site monitoring guidelines, as
be compatible with revised bioaccumulatio

» Public perception challenges: shoreline p
concerns, public acceptance

» Staff time/funding to support program modific
guideline development

Resource Requirements

» Use SMARM process to address low-hangi
with existing staff:

« CPAH/TPAH
- PCBTEQ

= Basis for TBT bioaccumulation trigger

Questions?



c. Part 3: Bioaccumulatives and DMMP Disposal Site Monitoring: Sediment
Chemistry

Heather Whitney Fourie, USACE
Summary

The non-dispersive sites undergo chemical monitoring in accordance with the PSDDA
monitoring framework. On-site chemical monitoring is designed to determine if PSDDA Site
Condition Il continues to be met at each site. This determination is made by comparing on-site
chemical concentrations to the DMMP Maximum Levels (ML).

The purpose of this presentation was to present the findings of the on-site sediment chemistry
data for select bioaccumulative chemicals at the five non-dispersive Puget Sound disposal sites.
Four main groups/classes of bioaccumulative chemicals were evaluated: PAHs, PBDEs, PCBs, and
dioxins. All chemical data represents a snapshot in time, which can vary significantly based on
the dredged material placed immediately prior to the monitoring event.

PBDEs. While not a DMMP COC, PBDE congeners have been measured at both Port Gardner
and Elliott Bay. The four congeners considered (47, 49, 99, and 209) were all detected at Port
Gardner in 2010; none were detected at Elliott Bay. BDE-209 is by far the most abundant with
an average of 893 parts per trillion (pptr) at Port Gardner, but still well below the average
concentrations observed at four USACE federal navigation projects measured between 201 |
and 2016 (Duwamish, Hylebos, Kenmore, and Squalicum Waterway). While the federal
navigation project BDE-209 concentrations are of similar magnitude to observed concentrations
elsewhere around Puget Sound, the Port Gardner BDE-209 concentration is considerably less.

PAHS. Both high molecular weight PAHs (HPAH) and low-molecular weight PAHs (LPAHs) have
been detected at the non-dispersive disposal sites. Sediment concentrations are showing a
general decline over time.

PCBs. PCB Aroclors have been detected at Elliott Bay and Port Gardner sites. Both sites show a
general decreasing trend over time.

Dioxins. Dioxins have been detected at all 5 non-dispersive sites with the highest concentrations
at Elliott Bay. Dioxin TEQs at all sites are currently below the 10 pptr Bioaccumulation Trigger
(BT), although the most recent measurements at Elliott Bay, Commencement Bay and
Bellingham Bay currently exceed the non-dispersive screening level of 4 pptr.

Conclusions:

e Bioaccumulative chemicals in sediment are detected onsite at the non-dispersive disposal
sites at generally low concentrations;

e On-site sediment concentrations vary depending on deposition of historical dredged
material;

¢ On-site sediment concentrations have generally improved for PAHs and PCBs with
deposition of dredged material since baseline studies.



Discussion
There was no time for questions.

Web Q: Tom Gries, Ecology — Congener 209 is the most prevalent field/lab (background)
contaminant. Were DMMP site and project data carefully controlled for field/lab background?

A: See Appendix 4 for the response.
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Bioaccumulatives and DMMP Question

Disposal Site Monitoring:

Sediment Chemistry Results

May 3, 2017
Heather Fourie

Dredged Material Management Office
USACE Seattle

What concentrations of bioaccumulative chemicals are
present at DMMP disposal sites?

°~J
°~J
°~J

A LT T Sediment: Chemical Monitoring

dispersive disposal sites have
undergone physical, chemical |
l |

I [ I
1990 2000 2010

and biological monitoring
since the inception of PSDDA
: Elliott B
(late 80s) L o, A A A A A A A A iott Bay
75 'nn Gardner A A A A A A Commencement Bay
A A A A A Port Gardner
L
{ Q‘E A A Anderson/Ketron
o lliott Bav
g A A Bellingham Bay

ommencement Bav I I }
1990 2000 2010
M ndersoniKetron Island

mpai e, Elliott Bay|

. N e Chemicals Measured in Sediment
Sample Locations e

¢ On-site chemical monitoring was designed to evaluate if PSDDA Site
Condition Il is being met:

Onsite chemical concentrations are
compared to DMMP Maximum Levels (ML).

This Presentation:
Onsite station (S and Z) data only

¢ Chemical monitoring tests for numerous chemicals, including
known or suspected bioaccumulative chemicals in sediment and
tissue media.

B L =S

Focus of this presentation: PAHs, PCBs, Dioxins, and PBDEs
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PBDE Average Concentrations at Disposal Sites
PBDEs in Sediment 1000 = BDE-47
Average: 893 W BDE-49
* No DMMP SL, BT, or ML 800 Range: 6151330 —,
; “ ” g . . BDE-99
* Mid-2000s: “PentaBDE” was measured via 8270-SIM at 4 non-dispersive £
disposal sites (Elliott Bay, Commencement Bay, Anderson/Ketron, Port ] 600 BDE-209
Gardner). z
 PentaBDE was non-detect; maximum ND = 130 U ug/kg T 400
3
¢ The 2010 & 2015 Biological Opinion (NMFS) recommended PBDE < 200
oo K
monitoring and management &
* 2010 - present: 45-50 PBDE congeners measured via EPA Method 1664 Non-detect [ =
¢ 2010 Port Gardner (3 on-site stations) Elliott Bay Comm. Bay Port Gardner Bellingham A/Ketron
« 2013 Elliott Bay (1 on-site station) 2013 2010
* Selected BDEs were non-detect at Elliott Bay
* BDE-209 most abundant at Port Gardner
PBDE Average Concentrations at Federal Projects
16000
. . . Ay 215,213
PBDEs at Federal Navigation Projects 000 m BDE-47 Range. 1,340 - 24,000
M BDE-49
12000 BDE-99
USACE voluntarily measured PBDEs in sediment at the following federal = 10000 BDE-209
projects: g
* Duwamish (2011) ~, 8000 Average BDE-209
) at Port Gardner
¢ Hylebos Waterway, Tacoma (2013) 2 6000 (2010)
* Kenmore (2014) 2000
¢ Squalicum Waterway, Bellingham (2016)
2000
893 pptr
- [—_— —— -
Duwamish Hylebos Kenmore Squalicum
2011 2013 2013 2016

BDE-209 around Puget
Sound 2004-2011

¢ Max concentration: ~100 ppb
* Compare:
* DMMP sites: 1.3 ppb (Port
Gardner, 2010)
* Federal Projects: 24 ppb
(Hylebos)

Concentrations at DMMP disposal sites are
lower than observed concentrations
elsewhere around Puget Sound.

Graphic used with permission from Maggie Dutch, Ecology.

Polycyclic Aromatic Hydrocarbons

* PAHs are required DMMP marine COCs
* For this analysis, we evaluated LPAH and HPAH
* BTs are available for specific PAHs, but not for LPAH or HPAH

Chemical Screening Level  Bioaccumulation Maximum Level
(ug/ke) Trigger (ug/ke)

Total LPAH 5,200 NA 29,000

Total HPAH 12,000 NA 69,000
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: : : Total LPAH in on-site sediment
Total HPAH in on-site sediment 1500
10000
. 1600
Basel
 Baseline High initial (baseline) M Bascline
8000 1400 Range: 320-4000 ppb
«—— Average: 8700 Marine SL = 12,000 ug/kg 1200 Marine SL = 5,200 u
" . =5, g/kg
= Range: 1200-22,000 Marine ML = 69,000 ug/kg Marine ML = 29,000 ug/kg
® 6000 5 1000
5] 2
2 =
S % 800
el <
5 4000 2 600
=
1 400
S 2000
s 200 II I
0 .II..- | [ T - | | - 0 u ulin .----- —_— -
Elliott Bay B Port Gardner Bellingham AK o Elliott Bay Comm. Bay Port Gardner Bellingham A/K
1988-2013 1988-2007 1988-2010 1989 1989-2005 1988-2013 1988-2007 1988-2010 1989 1989-2005
All sites currently below DMMP marine SL for total HPAH All sites currently below DMMP marine SL
Total PCB Aroclors
PCBs in Sediment 300
W Baseline
250
200
* PCBs measured as Aroclors (EPA
8082) in all studies 2

* Dataset for PCB congeners (EPA
1664) limited to post-2010.

50

II. 0

EEEEEN H Em - [ 1]
Elliott Bay Comm. Bay Port Gardner Bellingham A/Ketron
1988-2013 1988-2007 1988-2010 1989 1989-2005

All sites currently below DMMP marine SL

Dioxins in Sediment

« Dioxin congeners measured since mid-2000s

12

10

Dioxins in Sediment

pptr TEQ

BT = 10 pptr

Non-dispersive

SL =4 pptr

Elliott Bay Comm. Bay Port Gardner
2010

Bellingham A/Ketron
2005-2013 2007

2007 2005

All sites currently below DMMP BT (10 pptr)




Sediment Chemistry Conclusions

 Bioaccumulative chemicals in sediment are detected onsite at
DMMP disposal sites at generally low concentrations

* On-site sediment concentrations vary depending on deposition of
historical dredged material

¢ On-site sediment concentrations have generally improved for PAHs
and PCBs with deposition of dredged material since baseline

Next: Tissue Chemistry...
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d. Part 4: Bioaccumulatives and DMMP Disposal Site Monitoring: Tissue
Chemistry

Kelsey van der Elst, USACE
Summary

This presentation showed the results of tissue chemistry data collected from disposal site
monitoring events at the Commencement Bay, Elliott Bay and Port Gardner disposal sites since
1988. Tissue chemistry is collected from the sea cucumber Molpadia intermedia at off-site
transect and benchmark stations to answer monitoring hypothesis number 5: no significant
increase due to dredged material disposal has occurred in the chemical body burden of benthic
infauna species collected down current of the disposal site. Tissue chemistry has been collected
from a total of | | monitoring events since the beginning of PSDDA. Results were presented for
mercury, arsenic, total PAHs, PCBs as total Aroclors, and Dioxin. No PBDE tissue chemistry
data has been collected from DMMP disposal sites.

Metals concentrations in tissues were generally detected at low levels. Mercury concentrations
ranged from 0.01 — 0.04 mg/kg wet weight (ww). The current DMMP target tissue level (TTL)
for mercury is 1.0 mg/kg ww. Arsenic concentrations ranged from 7-52 mg/kg ww. The current
DMMP TTL for arsenic is 10 mg/kg ww, lower than all but one of the tissue chemistry results
which raises questions about the TTL for arsenic and whether there is a problem with arsenic
outside of the disposal sites.

Organics concentrations in tissues were mostly non-detect, with the exception of dioxin.
Results for total PAHs were mostly non-detect, with three results having estimated values (] or
L flagged). There is no TTL for PAHs. PCBs as Aroclors were undetected in all monitoring
events. The current TTL for PCBs is 750 pg/kg ww.

A dioxin baseline study was conducted by the DMMP agencies between 2005 and 2007. Clams,
worms, crab and flatfish were collected from transect and benchmark stations all five non-
dispersive disposal sites and analyzed individually for dioxins. Results ranged from very low
(<0.1 pg/g ww TEQ) to a high of 2.5 pg/g ww TEQ in Elliott Bay. The differences in dioxin
concentrations were as great between species at a site as they were between sites.

Conclusions. Tissue chemistry data is from offsite, so results can’t be used to make conclusions
about bioaccumulation due to dredged material disposal. Metals concentrations were generally
low, although results from 2001 and 2003 monitoring in Commencement Bay exceeded
guideline values and triggered benchmark analysis, only bioaccumulative COC was mercury (in
2001 only). Arsenic concentrations were below guideline values, but exceeded the TTL in all
but one monitoring event — is this a problem? Does the TTL need to be revised? Organics in
tissues were generally not detected, or detected at very low concentrations.

Discussion

Q: Dave Kendall — One of your slides mentioned micro infaunal, | think you meant macro
infaunal.
A: That was a mistake.

Web Q: What's the source of the TTL for PCBs of 750 ug/kg ww?
A: See Appendix 4 for the response.
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Bioaccumulatives and DMMP
Disposal Site Monitoring:

Tissue Chemistry Results
From Commencement Bay, Elliott Bay and Port Gardner

Kelsey van der Elst — USACE

Monitoring and tissue chemistry

* Tissue samples of Molpadia intermedia are collected from transect
stations and benchmark stations to answer monitoring question #3:

« Stations are not on-site

* Only collected for full and tiered-full monitoring

events

£ ta an da un e

Molpadia intermedia (sea cucumber)

Monitoring framework

ypothesis Monitored nterpretive
Variable line

#3: Are 5. No significant increase
unacceptable due to dredged material
adverse effects due  disposal has occurred in the
to dredged material  chemical body burden of
disposal occurring to  benthic infauna species
biological resources  collected down current of
off site? the disposal site
6. No significant decrease due
to dredged material disposal
has occurred in the abundance
of dominant benthic infaunal
species collected down current
of the disposal site.

Compare post-
disposal benchmark
tissue chemistry
with baseline tissue
chemistry data.

Compare post-disposal
k benthic

Tissue Guideline values
chemistry at  Metals =3 x
transect baseline
stations Organics =5 x
baseline

Infaunal Guideline values

i Al of major
structure at  taxa < % baseline
transect microbenthic infaua
stations abundances

data with baseline
benchmark data

Year

1988
1995
1996
1998
2001
2003
2004
2005
2007

Elliott Bay

Year Monitoring Type

1988 Initial Baseline Surveys: Full
1990 Partial
1992 Full

1995 Side scan sonar

Full, special PCB congeners,
45-day bioaccumulation

2002 Full, mercury only

2000

2005 Special onsite chemistry study
2007 Dioxin baseline

2013 Partial + bathymetry

On-site  Off-site
tissue tissue
chemistry chemistry

Commencement Bay

On-site  Off-site
Type of Study tissue tissue
chemistry chemistry

Initial Baseline Surveys: Full X
Tiered-Full - new baseline X
Tiered-Partial

SPI Survey

Full + bathymetry x
Tiered-Full X

Tiered-Partial + bathymetry
SPI + special phenol study

Full + dioxin baseline X

Port Gardner

On-site  Off-site

Year Type of Study tissue tissue
chemistry chemistry

1988 Initial Baseline Surveys: Full X

1990  Full X

New benchmark station;
Special Study: tissue chemistry

1991 protocol X
1994  Tiered-Full
2006 Full + dioxin baseline x

2010 Tiered-Full
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Monitoring with tissue chemistry

Sampling Year
1988

Elliott Bay,

Disposal Site
Commencement Bay,
Port Gardner

Figure guide

Type of Monitoring Study

Initial Baseline Surveys

1990

Port Gardner

Full

1991

Port Gardner

New benchmark station
special study: tissue chemistry protocol

1995

Commencement Bay

Tiered-Full (new baseline)

Full, 45-day bioaccumulation

2000 Eliott Bay Special study: PCB congeners

2001 Commencement Bay  Full + bathy, Benchmark triggered

2002 Eliott Bay Full, BCOC special study

2003 Commencement Bay Tiered-Full

2006 Port Gardner Full

2007 Commencement Bay Full + Multibeam Survey
2005-2007  All non-dispersive Dioxin Baseline

« 11 monitoring events with
tissue chemistry between
1988 - 2017

« Full list of standard COCs
analyzed 1988-2001

 Elliott Bay 2002 mercury
only

* BCOC List 1 and 2 COCs
only 2003-2007
« Benchmark analysis only
triggered.a
[SuIylly Guidelines values are:
. §Sg},’, 3 x baseline for metals
Eule" 5 x baseline for organics

Caudelnes)

0.05
from all stations

- 0.04 % * All units are wet weight
£ £
2 5
2 §
© 0.03 2
32
= W Commencement Bay
2 H mElliott Bay
£ 0.02 &
£ E = Port Gardner
< < S
S (<] g
Co01 % > <

E g |

o 8

: 7]

o @ 2
D/ P D S S > P P &
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* Average of all replicates

Mercury

0.07
e TTL = 1.0 mg/kg ww
0.06
0.05
Port Gardner baseline
0.04
N W Commencement Bay
Elliott Bay baseline 3  Elliott Bay
5 .
2
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Bay baseline E 002
0.01
0
P PP PHIP I DI PP
P P D H o P F S
FF P E S S

Arsenic

80
¢ TTL = 10.1 mg/kg ww
70
60
L 50
z 0 W Commencement Bay
i = Elliott Bay
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Port Gardner baseline
Elliott Bay baseline 20
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TTL=10.1 - I I I I I
. |
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Total PAHs
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140
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*NoTTL
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m Elliott Bay
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PCBs as Total Aroclors
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100 « developed for Elliott Bay
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H v ® Commencement Bay
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40
20 v v
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« All undetected
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Dioxin
* Dioxin baseline survey at

non-dispersive sites
conducted 2005-2007

* Tissue samples collected
from transect and m
benchmark stations

* Dungeness crab and
English sole collected by
trawl in vicinity of
disposal sites

Dioxin
* Conclusions:

* Low concentrations, many near
MDL
Highest in Elliott Bay near
mouth of Duwamish River
“Given the narrow range and
low dioxin/furan
concentrations found in tissues
at the five disposal sites,
differences between species at
each site are as great as the
differences between sites.”

Tissue Chemistry Conclusions

« Tissue chemistry is from OFF-SITE
* Results can’t be used to make conclusions about bioaccumulation due to
dredged material
* Metals in tissue chemistry are generally detected at low concentrations
* Exception: Commencement Bay 2001 and 2003 triggered benchmark analysis
due to elevated metals and phenol
* Arsenic below guidelines, but above TTL — is this an issue?
* Organics in tissue are generally not detected, or detected at very low
concentrations.
 Tissue PCB analysis needs to be changed to congener method
* No tissue PBDE data — is there other data out there? Need to start collecting?

Sediment Chemistry Questions?

Tissue Chemistry Questions?




6. PSEMP: Status and Trends of Persistent Bioaccumulatives and
Toxic Contaminants in Puget Sound’s Organisms

Jim West, WDFW
Summary

Jim West presented on WDFW’s work monitoring of sentinel species in various locations throughout
Puget Sound over the last twenty years. The talk primarily focused on English sole, a ubiquitous bottom
dwelling fish. English sole reflect PCB concentrations in the sediment where they live, but there is a wide
range of tissue concentrations in fish for undetected concentrations in sediments. Higher
concentrations of PCBs, PBDEs, and DDTs are found in areas near urban centers and low
concentrations in more rural, background concentrations. Time trends of tissue concentrations were
also presented for each of the ten index sites. Trends differed between COCs and sites.

The second portion of the talk focused on results from herring. There is mounting evidence for a
simplified pathway for PCBs entering and biomagnifying in the pelagic food web through plankton, rather
than through sediments. There is a clear biomagnification from phytoplankton to krill to herring to their
fish predators. Monitoring results from four stocks of herrings show decreases in PCBs, PBDEs, and
DDTs over the last |5 years, with the exception of PCBs in central and south Puget Sound (Squaxin and
Port Orchard), which have not changed over the last |15 years.

Discussion

Q: Gerry O’Keefe, WPPA — It seems that the regulatory framework around dredging limits our ability
to be responsive to the trends that you are describing. Based on regulations, we are limited in our ability
to move contaminated nearshore sediments to the deep water sites. But your talk focuses concern
about contaminants staying in shallow water. How do we manage the inherent conflict? If Ports aren’t
allowed to move/dispose sediments in deep water, it ends up being left in shallow water (and
presumably having greater deleterious effect on the ecosystem).

A: Conditions appear to be getting better for PAHs in Elliott Bay. We’ve seen a dramatic decline in
PAH-related fish disease over the same time period as discussed in my talk. Presumption is that
exposure to PAHs has gone down dramatically. So dredging material from shallow areas and disposing
them in deep may be cleaning things up. For invertebrates, we continue to see elevated tissue
contaminants in shallow water. For example, spot prawns and Dungeness Crabs caught in deep water
are clean but those from shallow waters are contaminated. These are the receptors who stand to
benefit from sediment remediation — it’s a shallow water thing.

Q: Teresa Michelsen — Seems like there is a significant discharge component to PCB loading in Puget
Sound, thus shallow waters are more contaminated explaining the PCB signal seen in herring tissue.

A: Yes, | agree. Surface waters retain contaminated food. Puget Sound is unique in that’s a deep system
and it’s a long distance from the surface to its depths. There’s plenty of opportunity for contaminants to
be intercepted. Stratification keeps contaminants in surface waters and in the pelagic food web. We
also see a strong maternal transfer component — for example Dungeness crab accumulate PCBs which
get transferred into eggs. Eggs are then released into the water column and consumed by pelagic fish.
We believe that this transfer mechanism — a biologic conveyer belt of contaminants from sediments — is
more important to forage fish like herring than transfer due to the physical mixing of sediments.

Q: Bob Johnston, US Navy — Once PCBs are in the food web, what the exit strategy? Seems like the
“poop-web” would keep it in the aquatic ecosystem indefinitely.



A: | have no idea how to get it out. You're touching on recycling within the food web. Makes me think
of a male killer whale carcass from a few years back that had to be disposed in a toxic waste dump.
Consider the PCB source it would have been if the carcass had remained in the water!
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Status and trends of
persistent,bioaccumulative
and toxic contaminants in
Puget Sound’s organisms

b .

' ) ) ) Pr--w |
Overview for Sediment Management Annual Review Meeting ¥}
May 3, 2017 Seattle, WA .

James E. West
A Toxics-focused Biological Observation System (TBiOS)
Puget Sound Ecosystem and Monitoring Program (PSEMP)
Washington Department of Fish and Wildlife

WDFW monitors toxics in sentinel species:

WDFW’s Toxics-focused Biological Observation System (TBiOS)

PCBsin a
“benthic”
pecies
English sole
(Pleuronectes

vetulus)

- bottom dwelling

- consumes benthic infauna

- moderate home range

- ubiquitous in Puget Sound (and west coast)

WDFW'’s Toxics-focused Biological Observation System (TBiOS)
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Time Trends of Persistent Organic Pollutants in Benthic
and Pelagic Indicator Fishes from Puget Sound, Washington, USA
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WDFW has also assessed:

*Plankton
*Mussels
*Pacific cod
*Hake/pollock
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English sole reflect PBT conditions in the
sediments where they live (PCB example)

Source: S.M. O"Neill and J.E. West Puget Sound Update "98 Figure 25.
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...Vendovi Island
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Pacific herring
(Clupea pallasi)




Simplified pathway
for PCBs entering
and biomagnifying in
the pelagic food web
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Status and trends, English Sole

Source: West et al (in press)
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Status and trends,

Pacific herring
(PCB and PBDE based on data presented in
West et al in press)

Herring Stock

Semiahmoo
Cherry Point

PCBs (134 ng/g|PBDEs (43 ng/g
wet; FH wet; FH
threshold) threshold)

Puget Sound Ecosystem Monitoring Program
Toxics-focused Biological Observation System (TBiOS) Team

Laurie Niewolny

Jennifer Lanksbury s
Sandie O’Neill

Rob Fisk

Andrea Carey

Jim West

Mariko Langness

Mission statement WDFW’s Toxics-focused Biological Observation System (TBiOS) team
evaluates the effects of toxic contaminants on marine and anadromous species, to
guide efforts to protect fish and shellfish health, ensure seafood safety, and promote
ecosystem recovery.




7. Port of Everett Marina: Bioaccumulation Testing for Dioxin
David Fox, USACE

Susie McGroddy, Windward Environmental

Summary

In 2016, the Port of Everett conducted the first-ever bioaccumulation testing for dioxin under the
Dredged Material Management Program (DMMP). Sediment characterization at the Port of Everett
Marina in 2010 revealed dioxin concentrations exceeding the DMMP disposal guidelines for project
volume-weighted averaging of 4 parts per trillion (pptr) toxic equivalents (TEQ) and two individual
DMMU sediment concentrations exceeded the bioaccumulation trigger of 10 pptr TEQ. In accordance
with the DMMP dioxin guidelines, the Port elected to test the bioavailability of dioxin in marina
sediment with a 45-day bioaccumulation test utilizing the organisms Macoma nasuta and Nephtys
caecoides. The test was terminated at 42 days due to an increasing rate of Macoma mortality in the
negative control. Tissue concentrations resulting from exposure to marina sediment were very low for
both species (ranging from 0.14 to 0.22 pptr TEQ), although statistically greater than the tissue
concentration resulting from exposure to a reference sediment (0.1 | pptr TEQ for both species). The
DMMP agencies used a weight-of-evidence approach in interpreting the data. Results from the statistical
comparisons were balanced against extenuating factors that included: ) the contribution of non-detect
results to the TEQ summations and statistical comparisons; 2) comparison of marina tissue
concentrations to laboratory practical quantitation limits; and 3) comparison of marina tissue
concentrations to tissue concentrations of two polychaete species collected from locations in Port
Gardner unimpacted by dredged material disposal. Based on the weight of evidence, the DMMP
agencies determined that all material proposed for dredging from the marina is suitable for disposal at
the Port Gardner disposal site.

Discussion

Q: Peter Leon, Leon Environmental — What was the volume of sediments to be dredged? What was the
cost of the testing?

A: Approximately 160K CY, the suitability determination has the exact volumes. Not sure of testing
costs.

Q: Teresa Michelsen, Farallon Consulting — Wondering what the “low” tissue dioxin measured in the
bioaccumulation test organisms mean in terms of eco- or human health toxicity? Low relative to what?
A: It would be hard to set an eco-toxicity target tissue level.

A: Laura Inouye — It would be nice to have tissue background for different areas of Puget Sound but
currently there is no funding to obtain this. Having this type of information would help to make
decisions clearer for dredging and cleanup.

Web Q: Would future projects benefit from collecting and analyzing a local reference sample at the
DMMP disposal site to provide a more direct comparison?
A: See Appendix 4 for the response.



Port of Everett Marina
Bioaccumulation
Testing for Dioxin

VIRONMENTAL

Port of Everett Marina Sediment Testing
A Short History

2010 - DMMP Characterization
7 of 8 DMMUs exceeded dioxin site management objective of 4 ng/kg TEQ
1 DMMU dredged

2012 - Supplemental Testing
Dioxin testing of individual cores and z-samples
Everett Shipyard MTCA predesign study

2015 - Bioaccumulation Study Design
2016 - Bioaccumulation Testing

Bioaccumulation Test

EPA protocol (Lee et al. 1989)

Co-Testing of Macoma nasuta and Nephtys caecoides
45-Day Exposure Period

Static Renewal

Sediment Additions — 175 ml every 7 days

Port of Everett Marina
Central and South Docks

D Preliminary Final i
P VWA Composite

M1 3.40 -

M2 7.74 7.31
M3 8.59 7.90
M4 134 117

Carr

Inlet 3.46 4.20

A
&

e

Concentrations in ng/kg TEQ

D B
l‘_‘lﬂ'

Results — Mean Tissue Concentrations (ng/kg TEQ ww)

Macoma

M2: 0.143

M3: 0.153

M4: 0.198

Carr Inlet: 0.110
Nephtys

M2: 0.193

M3: 0.188

M4: 0.217

Carr Inlet: 0.107
All management areas

were statistically greater
than reference
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Data Interpretation Data Interpretation

Role of non-detects
Low reference variance
Effect on TEQs

Consideration of practical quantitation limits (PQLS)

Comparison to dioxin/furan TEQs in tissues collected from
Port Gardner

Weight-of-Evidence
Approach

Non-Detects Resulted in Low Reference Variance Effect of Non-Detects on TEQ Summations

Macoma - Carr Inlet
Rep 1: 0.112 ng/kg TEQ
Rep 2: 0.111
Rep 3: 0.115
Rep 4: 0.112
Rep 5: 0.101

Nephtys — Carr Inlet
Rep 1: 0.103 ng/kg TEQ
Rep 2: 0.108 |
Rep 3: 0.104 ‘
Rep 4: 0.116 |
Rep 5: 0.105 s M3 4 M2 M3

Low reference variance results in Macoma Nephtys

statistically significant difference

even at very low test concentrations

n-detects = 1/2 DL Onon-detects = 0

Dioxin/furan TEQ (ng/kg ww)

PQLs — Macoma PQLs — Nephtys

Macoma [TEF-Weighted Values)
S Nephty TEF-AWeighied Values)
PQL = lowest
method
calibration level

Same 2 congeners
detected > PQL

These congeners
account for only
22% of TEQ

Only 2 congeners
detected > PQL

These congeners
account for only
20% of TEQ

Wingdvard, Winghard




Comparison to Port Gardner

Nephtys Travisia Macoma Nephtys

Port Gardner (2006) Port of Everett Marina

Acknowledgements
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Erik Gerking - Port of Everett

Kathy Godtfredsen - Windward Environmental
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Conclusions

Port of Everett Marina tissue concentrations low, althoughsstatistically
greater than Carr Inlet reference

Non-detects played a significant role in statistical comparisons to
reference and accounted for 39 to 69 percent of TEQ

Detected exceedances of PQL accounted for less than 25 percent of TEQ

Port of Everett Marina tissue concentrations similar to tissue concentrations
at unimpacted stations in Port Gardner

Based on the weight of evidence, Port of Everett Marina dredged
material is suitable for disposal at the Port Gardner site

Questions?



8. Revisiting PAH Guidelines for Puget Sound: The Importance of
Considering Exposures and Risks

Erika Hoffman, EPA
Laura Inouye, Ecology
Summary

Laura Inouye started the presentation with an explanation of why sediment guidelines for PAHs were
being revisited as well as a general background on PAHs and the two-tiered SMS framework for WA
State. Based on the two-tiered framework, the risk-based component would be the lowest of benthic,
human, and higher trophic level risk. Risk would then be compared to PQL and background, with the
highest value setting the cleanup screening level. She then presented the DMMP’s application of a
conceptual site model to evaluate the potential for human exposure to carcinogenic PAHs (cPAHs) at
non-dispersive and dispersive disposal sites. She explained how the DMMP has concluded that there is
not a completed exposure pathway for cPAHs at the DMMP’s disposal sites. This conclusion serves as
the basis for the DMMP’s decision not to develop a guideline for cPAHs in sediments. Given that PAHs
have low detection limits, and background is likely well below potential non-human risk levels, PAHs
may have a risk-based CSL for the disposal sites. Erika Hoffman continued the presentation, focusing on
the DMMP’s efforts to re-evaluate guidelines for total PAHs. She explained that the existing guidelines
were based on benthic toxicity and summarized why fish are more sensitive to the effects of PAHs. She
then summarized an alternative framework for deriving PAH guidelines based on risk to fish that was
presented in 2015 by NOAA fisheries. One component of NOAA’s proposed approach, namely, the
consideration of liver cancer prevalence in English sole, has been the focus of the DMMPs review. Erika
described two specific studies that the DMMP has undertaken in the last year: compilation of sediment
PAH data to correlate with historical lesion data and analysis of gut contents in English sole currently
being sampled by WDFW (PSEMP). The results of both efforts will be presented at the 2018 SMARM
and could potentially lead to additional data gathering and/or stakeholder workshops in the future to
determine whether liver cancer in fish could be used as a basis for revised PAH guidelines (sediment and
tissue).

Discussion
There was no time for questions.

Web Q: Clay Patmont — Please ask Erika whether the DMMP will be looking at the English sole home
range and the average sediment concentration over the home range as part of pairing evaluation? Many
of us have already done some work in this area (e.g. Eagle harbor before and after cleanup). The home
range issue is key.

A: See Appendix 4 for the response.
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WHY REVISIT PAH GUIDELINES?

The Importance of Considering
Exposures and Risks

Laura Inouye (WA Ecology)
Erika Hoffman (EPA)

PREVIOUSLY.... POLYCYCLIC AROMATIC HYDROCARBONS - PAHs

WA STATE SEDIMENT MANAGEMENT STANDARDS

WHERE ARE WE GOING FROM HERE WITH PAHS?
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CONSIDERATIONS APPLICABLE TO PAHSs MOVING FORWARD ON cPAHSs

CPAHs AT DISPERSIVE SITES
cPAHs AT NON-DISPERSIVE SITES

WA STATE SEDIMENT MANAGEMENT STANDARDS

BUT HOW ABOUT TOTAL PAHs??
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TOTAL PAHs - TOXICITY TO TOTAL PAHs - TO

LPAH 5200 29,000

HPAH 12,000 69,000

Total PAH 17,200 98,000

PAH Sediment Screening
for the Protection of Fish:
A Proposed Framework

Lyndal Johnson, NOAA Fisheries
and
Jeremy Buck, US Fish and Wildlife Service

English sole injury vs. sediment PAH concentrations

SMARM Meeting
May 6, 2015

Sediment aromatic hydrocarbons (ppb dry wt)

QUANTIFYING PAH EXPOSURE
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EVALUATING PAH RISK TO FISH- SEDIMENT EVALUATING PAH RISK TO FISH - DIET

PAHSs in sole stomach contents vs. lesions

PSEMP
2017 .
TRAWLING M ol Threshold value of 0.2

mg/kg wet wt for specific
degenerative necrosis
(SDN)

Threshold value of 0.6
mg/kg wet wt for neoplasms

BUT - small amount of gut content data!

MANY OUTSTANDING QUESTIONS
NEXT STEPS
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SUMMARY
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Seattle District

2017 Sediment Management Annual Review Meeting
May 3, 2017 8:30 — 4:30 pm

Hosted by the Dredged Material Management Program (DMMP) and
Department Of Ecology Sediment Management Standards Program (SMS)

A Different SMARM: We're scaling back on some agency updates and presentations, spending the whole
afternoon on sediment bioaccumulation issues, and providing more opportunity for stakeholder input.
Highlights of the day include:

e Ecology’s Toxics Cleanup Program policy and technical updates to the state’s sediment
management programs

e Alook at bioaccumulation trends in aquatic life from years of monitoring by the Puget Sound
Ecosystem Management Program (PSEMP)

e QOutcome of dioxin bioaccumulation testing at the Everett Marina

e Breakout sessions: Bring your ideas and concerns! Part of the day will be used to solicit
feedback on the DMMP program generally and bioaccumulation issues specifically. It won’t be
the last opportunity for comment but moderators will help us get the conversation started.

Public Issue Papers: A portion of the agenda is always held open for stakeholders to present proposed
modifications to the DMMP and/or SMS programs. You are invited to submit program-related issues,
ideas & suggestions for consideration and discussion at the meeting. Submissions for these public issue
papers or presentations will be accepted through Wednesday, April 26th, and should include:

e A statement of the issue/concern/topic
e Relevance to the DMMP and/or SMS programs and stakeholders
e Alternatives or suggestions for topic resolution

Draft agenda and other information is posted on the Dredged Material Management Program SMARM

web page.

WEB MEETING

Presentation portions of the meeting
will be available via telephone and Web
Meeting. Participation details will be
provided on the DMMO website and via
email the week before the SMARM.
Unfortunately we won't be able to
include web participants in  our
interactive breakout sessions. We
hope to see you in person, but are
happy to offer this option for those
whose schedules don't allow for travel
to Seattle.

LOCATION

Corps of Engineers, Seattle District
Federal Center South

Salish Sea Conference Room
4735 East Marginal Way S.
Seattle, Washington 98134

SECURITY

Federal Center South is a federal
government facility. Entrants will be
screened by a metal detector. Allow
plenty of time for parking and security
procedures.


http://www.nws.usace.army.mil/Missions/CivilWorks/Dredging/SMARMs.aspx
http://www.nws.usace.army.mil/Missions/CivilWorks/Dredging/SMARMs.aspx
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DIRECTIONS TO SMARM 2017

From the north: From I5 south, take Exit 165A toward James Street. Take an immediate right onto
Columbia St. and follow through town to merge on to the viaduct/Hwy. 99 South. Hwy. 99 South
becomes E. Marginal Way S. The Federal Center South (Building 1201) will be on your right; a large
visitor parking lot will be across the street on your left. Area and building maps are attached.

From the south: From I-5 north, take Exit 162 (on left) to Corson/Michigan St. Stay straight on Corson
Ave S. and get into right lane. Take the first right onto S. Michigan St. and go % mile. Turn right onto E.
Marginal Way South/SR 99. Go 1.3 miles. Federal Center South (Building 1201) will be on your left; a
large visitor parking lot will be across the street on your right. Area and building maps are attached.

Parking and Security: Visitors can park in the large parking lot across the street from Federal Center
South (FCS). Pedestrians cross E. Marginal Way S/SR 99 at the pedestrian crosswalk at the light.

All visitors are subject to security screening and must sign in at the main entrance of the FCS Building
1201 to gain access to the new USACE Headquarters Building 1202. Attendees will then proceed to
Building 1202 where they will be directed to the Salish Sea Conference Room located on the first floor.

Access Assistance: Guests who need special assistance accessing the building may be allowed in the
secure gate near Building 1202. This requires at least 24 hours prior notice to allow coordination with
the security office. Contact the Dredged Material Management Office for assistance with this process.

International Guests: All guests are welcome at the meeting regardless of nationality. International
guests may use their own government-issued picture identification to gain access to FCS. We ask that
international guests RSVP to the DMMO prior to meeting day so that security personnel can be advised.

FOR MORE INFORMATION, CONTACT THE DMMO

E-mail: DMMOteam@usace.army.mil Phone: 206-764-6083
206-764-6945
206-764-6550
206-764-6713


mailto:DMMOteam@usace.army.mil
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2017 Sediment Management Annual Review Meeting
May 3, 2017

8:30
9:00

9:10

SESSION 1:
9:15

10:15
10:30
10:45
11:00
11:15

12:00

SESSION 2:
1:00

2:00
2:30
2:45
3:05
3:25

4:10

U.S. Army Corps of Engineers State of Washington

Seattle District

Coffee and Registration

Refreshments provided by the Washington Department of Ecology and DMMP staff
Welcome

Justine Barton, Meeting Moderator (EPA)

Opening Remarks

Lieutenant Colonel Andrew Olson, Deputy Commander (USACE)

THE YEAR IN SEDIMENT MANAGEMENT

Sediment Management Standards: SCUM Il Revisions, Regional Background, PCB
Methods and other Sediment Policy Updates

Chance Asher and Russ McMillan (Ecology)

Public Issue Paper: Change from MDLs to LLOQs in SW-846 Methods and Effects on SMS
Debra Williston (King County)

Break

Refreshments provided by the Washington Department of Ecology and DMMP staff
Legislative Proviso for Management Review of DMMP: Results and Update

Brenden McFarland (Ecology) and Kristin Swenddal (DNR)

Dredging Year 2017: Year in Review

Kelsey van der Elst (USACE)

Breakout Session 1: Communication and the DMMP

Moderators: Abby Barnes (DNR), Jill Nogi (EPA) and Jim Jacobson (USACE)

Lunch — On your own

PAST, PRESENT AND FUTURE OF SEDIMENT BIOACCUMULATION ISSUES

Current State of Bioaccumulation Testing and Monitoring in the DMMP
e  DMMP Bioaccumulation Guidelines and Monitoring Procedures for Marine Sites
Lauran Warner (USACE)
e Bioaccumulation Issues and Challenges
David Fox (USACE)
e Bioaccumulatives and DMMP Disposal Site Monitoring
Heather Fourie and Kelsey van der Elst (USACE)
PSEMP: Status and Trends of Bioaccumulatives in Aquatic Organisms in Puget Sound
Jim West (WDFW)
Break
Refreshments provided by the Washington Department of Ecology and DMMP staff
Port of Everett Marina: Bioaccumulation Testing for Dioxin
David Fox (USACE) and Susie McGroddy (Windward Environmental)
PAHs: Current Work on Establishing Fish Risk and Testing
Erika Hoffman (EPA) and Laura Inouye (Ecology)
Breakout Session 2: Bioaccumulation Issues and Priorities
Moderators: Abby Barnes (DNR), Jill Nogi (EPA) and Jim Jacobson (USACE)
Meeting Close
Justine Barton (EPA)

Comments on SMARM due June 2, 2017
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Meeting Participants

Last, First
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Doubrava, Michael
Abercrombie, Celina
Adolphson, Peter
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Gerking, Erik
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DNR
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Hart Crowser
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Port of Bellingham
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Appendix 4. Answers to Questions Asked via Webinar Chat




Answers to Questions asked via Webinar
5c. Bioaccumulatives and DMMP Disposal Site Monitoring: Sediment Chemistry

Web Q: Tom Gries, Ecology — Congener 209 is the most prevalent field/lab (background) contaminant.
Were DMMP site and project data carefully controlled for field/lab background?

A: Yes, PBDE analyses were analyzed using the same quality assurance/quality control guidelines used
for other analyses in the DMMP program. Lab method blanks were run to assess laboratory background
contamination. We have seen “B” qualifiers indicating some blank contamination associated with
congeners 47, 99, and 209 in some of our data sets, particularly Duwamish navigation channel (201 I)
and Port Gardner (2010). The more recent datasets from Hylebos (2013), Kenmore (2013) and
Squalicum (2016) don't include the lab "B" qualifier. We don't know if the more recent absence of
flagged blank contamination is due to improvements in lab cleanup or technique. Congener 209 can
sometimes present a unique issue when summing congeners due to its often elevated
detection/quantitation limit relative to other congeners. However, some of the USACE navigation
projects reported in BDE concentration upwards of 20,000 pptr (Hylebos, 201 3), which far exceeds the
~300 pptr detection level.

5d. Bioaccumulatives and DMMP Disposal Site Monitoring: Tissue Chemistry

Web Q: What's the source of the TTL for PCBs of 750 ug/kg ww?
A: The PCB TTL was developed by EPA and USACE in 1999 based on site-specific considerations of
subsistence human exposure in Elliott Bay and may not be appropriate for all disposal sites.

7. Port of Everett Dioxin Bioaccumulation

Web Q: Would future projects benefit from collecting and analyzing a local reference sample at the
DMMP disposal site to provide a more direct comparison?

A: DMMP response — Possibly. Comparison to reference will be among the approaches that will be
discussed as the DMMP re-evaluates bioaccumulation testing and monitoring at the disposal sites.

8. PAH

Web Q: Clay Patmont — Please ask Erika whether the DMMP will be looking at the English sole home
range and the average sediment concentration over the home range as part of pairing evaluation? Many
of us have already done some work in this area (e.g. Eagle harbor before and after cleanup). The home
range issue is key.

A: Erika Hoffman and Laura Inouye — We are working with NOAA/WDFW fisheries biologists to
determine a range of estimates for foraging area considering various parameters that influence fish
movement and behavior. We will analyze the paired lesion prevalence and sediment PAH data for these
foraging range estimates (500 — 2000 m) and determine which shows the best correlation



Appendix 5. Summary of Breakout Session Flip-chart Notes




SESSION 1 - COMMUNICATION AND DMMP

Group 1, Jim Jacobson moderator

e Confusion: Who to contact at the Corps? DMMP? Regulatory?
e DMMP members have multiple roles which can be confusing.
0 Maybe clarify on website?
0 Flowchart? With hotlinks to resources or JARPA app?
0 on website have a figure (like the one in the UM) with links to Regulatory webpages,
etc
0 on website, have more explanation about the DMMP process
e Not everyone will become experts in DMMP. Educate early.
0 develop an info paper that we can send to new applicants that provides information
about DMMP process, Regulatory process, etc.
e Timing: When to start JARPA/Reg vs DMMP Process?
o DMMP is available for early contact.
e Jim Jacobson asked for a show of hands on how folks like to receive communication from
DMMP - almost all said either by email or phone; only a few votes for SMARM
e |egislative Proviso is/was a learning process.
e Agencies need to be respectful/mindful of the impact of their “regulatory power” on projects
and applicants.
e Keep SMARM as a neutral space for feedback.
e Resources: Utilize the monitoring record/existing data to address challenges and inform
identification of potential issues for policy changes/considerations.
0 use the data from our disposal sites to let us know if there is a problem;
paraphrased: “don’t make problems where there are none”
e need to update AETs and SMS benthic standards; need to put BT for TBT on a more firm
footing
e Historically, the agencies were more dynamic.
0 Current agencies/program are stretched.
0 Participation has decreased. Need more participation.
0 More workshops early on in PSDDA; more interaction and rolling up sleeves
e Open conversation foster trust in the path forward
e SMARM is not enough
0 We need resources (workgroups, etc) to do more
0 Also need more regulatory responsiveness/resources (e.g. WRDA-funded Reg person
still can’t keep up with workload )
0 convene Directors meeting so that they’'re more willing to allocate the resources that
are needed



Group 2, Abby Barnes moderator

e Wanted more information on the proviso report
e Wants more flexibility to take low level contamination to the DMMP sites
e CSMP: what is the status, EPA involvement, and does it need to reform?
e Small project no-test, please reconsider volume cutoffs; something in middle of 1000 v
10,000 CY? Leeway for those close to the cutoff?
e Restoration/Beneficial reuse:
e Focus on outcome- future cancer risks vs immediate recovery
o Ecosystem benefits- pocket estuaries as example- benefits vs contamination [navy
restoration project as example- Keyport]
e Good material being wasted due to perceived issues- TCP working with AG on this topic
e Dioxins- more tools needed, cross project VWA, projects aren’t dredging/testing due to
dioxins; DMMP doesn’t understand fiscal impact of new guidance since DMMP doesn’t
see the projects.
e Analytical issues:
o Need better SRM for Aroclors- existing ones extremely high concentration and not
relevant to typical sample ranges
e GC-ECD is a biased method, lots of false hits
0 New methods available but not standard EPA methods (check out EPA
regions 4/5 for methods).
0 Not a large expense for samples but few labs set up for it, initial capital
investment is high.
e LLOQ- path forward? Labs want to participate in discussions.
e Crosswalk table for User Manual, for between updates.
e TCP PQLs- inconsistency of applied PQLs, more information on how new tissue PQLs were
derived (Laura should contact Susie and Kathy)
e More managerial support needed; referred to parts of Gerry’s comments.

Group 3, Jill Nogi moderator

e Positive things about DMMP
0 Good DMMP collaboration with Port of Everett Marina bioaccumulation
0 Committed to Puget Sound recovery
0 Scientifically rigorous
0 Easyto get in front of group at monthly meetings
e Has Trump administration had any impact on the resources available to DMMP?

Erika: short answer - Not Yet

Justine: pulled to other work more often, not all time is dedicated to DMMP. PS-SRM is a lot
of work and difficult to secure the small amount of funding needed for its management.

e Reluctance to talk in big SMARM group

e More opportunities to talk outside of SMARM and monthly meeting
0 Fall meeting?
0 Workshops on specific topics



e Reluctance to talk at SMARM - Why?
0 Breadth of experience/topics
0 Not enough time for meaningful dialogue
0 Have stake in an issue but not an expert
e Bioaccumulation data in EIM (Fu-Shin Lee)- Dave Fox is timely and responsive
0 Gray areas w/ how to report and input data
0 Need to clarify how to report data for EIM
0 Dioxin PQL for clams/worms vs. fish
e Some people feel like the input that was given during the dioxin guideline development was
dismissed and not seriously considered
e Don’t have too much small group discussion - miss out on what other have to say, report
outs don’t capture everything
e Share DMMP monitoring plans and results of monitoring events at SMARM (presentation)
0 To demonstrate how great the program works so other will stop worrying so much

SESSION 2 - BIOACCUMULATION

Group 1, Jim Jacobson moderator

e Projects/potential applicants are afraid to test because of the dioxin criteria
e Open-water disposal is the only feasible economic option for many projects
e PAHs - What are the impacts? Uncertainties? Look over historical data when deciding if
there is an issue.
0 Are we asking the right questions? Are we using existing resources appropriately?
e Shallow vs deep. Moving contaminated sediments from shallow nearshore to deeper
disposal sites could be better for overall health of Puget Sound. Look at the greater Puget
Sound when making decisions.
e Projects won’t happen if open water disposal not allowed
0 Decrease in projects due to dioxins guidelines, etc.
0 Ask the question: What are the constraints on open-water disposal?
0 We only have 2 options: OW or upland. Upland not feasible for many projects
0 Must ask: What are the regulatory sideboards for open water disposal
e Ports were not listened to during the dioxin guidelines process. Ports want to be involved.
e We must consider larger site management objectives (not just DMMU and project-specific
objectives)
e Chemical priorities: PAHs, PCBs
e What to do with the “gray zone?” (the region of low concentrations just above the criteria.
This is the zone that is economically unfeasible.
o Use larger site-wide considerations to meet criteria.
¢ Need Adaptive Management
e Involvement Preferences: Workgroups.
0 Need both technical and policy workgroups and collaboration
0 Policy: Ask the question “where do we want to go? What are our long-term
objectives?”
e Current program is not working for everyone.



e Isthere a way to consider bioaccumulative chemicals collectively (rather than individually)
e Data mining is important to put existing data into context.
o Next steps:

0 Recognize change over/due to time

0 Re-evaluate old (e.g. SMS) criteria. Is change needed?

Group 2, Abby Barnes moderator
Jim West's Talk

e Sediment vs water contribution to tissues, which is dominant contributor-Orca v fish, does it
differ between chemicals

e Risks to humans vs fish (different contaminants-PCB/PAH, different species-Chinook/sole).

o CWA and NPDES- control discharges to reduce bioaccumulation rather than focus on
sediments
e Tools to determine contribution- plot fish concentration v sediment concentration, doesn’t go

through origin, provides input on portion that may be coming from water; Isotopic C/N to
follow source of food to determine where contaminants are coming from.

Analytical issues

o Consider organic normalized PAHs? What about alkylated PAHs? Is Porewater a better
predictor of available contaminants [Teresa pointed to a Corps study showing life history is
more important than porewater- GET STUDY]?

o New extraction method available for bioavailable As and Pb (EPA 1340)
Fish SL:

e |s it applicable to other sites (need to use CSM), (tribal issues need to be considered for
sites).

New/Emerging BCOCs:
e PFOS/PFOA/pharmaceuticals largely a water issue, but chlorinated naphthalenes are an
upcoming issue.
e Mercury as methylmercury rather than total (lots of discussion on difficulty of methylmercury
analysis).
New Technologies:

e activated carbon, inoculated with dechlorinating bacteria increases degradation; PCB’s and
activated carbon reducing bioavailability (need long term effectiveness studies).

e engage academia for more assistance
e Need more robust regional information on background tissue/sediments for around state
e Its easy to develop disposal site-specific risk values, could be done by students (Teresa)



Group 3, Jill Nogi moderator

Questions about PAH guideline evaluation:

Is there a real issue with PAHs and the disposal sites? Kelsey & Heather’s talk as well as Jim
West’'s comments on lesion prevalence decline would indicate that the answer is likely no.
We should be getting more onsite data for tissue
Relatively low disposal site sediment PAHs as compared to what we know is in dredged
material (generally), raises the question of what’s happening with PAHs in dredged material.

0 Are elevated PAHs co-occurring with other COCs (which make it unsuitable) and

therefore not going out to sites?

0 Are elevated PAHs being diluted during disposal at the site?

0 Are we monitoring well/often enough to see PAH spikes?
Concern that lowering PAH guidelines would have a big/deleterious effect on projects being
able to use the disposal sites and for what reason (if there’s no current issues at the sites).
We need a realistic Conceptual Site Model for exposure to PAHs

0 Isthe BiOP focused on PAH exposure to rockfish?

0 What's the basis of NMFS’ concern?
We should look at other PAH toxicity endpoints in fish aside from histopathology

Other Bioaccumulation Questions/Issues:

What is the source of PBDE in the Snohomish River?
Need a low-tech approach to tackle workshops
0 Use SMARM background bioaccumulation-related presentations to inform
workshops.
0 Would be good to have workshop format similar that used by ECY during the SMS
rule revisions.
0 How can you farm out some of the work involved in prepping for workshops?
0 Disposal sites are vital to Port’s survival so they are very willing to help with
deliberations however they can.
0 Next step should be to present PAH gut content data and regressions
0 First step should be to step back from any specific chemical and decide on highest
priorities based on biggest problems.
0 Acknowledge that resource and time limitations are big for all players (not just
agencies)
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Appendix 7. Comment letters received via email by June 3, 2017.




From: Teresa C. Michelsen [mailto:tmichelsen@farallonconsulting.com]
Sent: Thursday, May 18, 2017 9:09 AM

To: DLL-NWS-DMMOTeam <DLL-NWS-DMMOTeam@usace.army.mil>
Subject: [Non-DoD Source] SMARM comments

Hi all,

A few various thoughts on the format of the SMARM, and a couple of substantive ones. | will be sending
Chance some comments on the SCUM Il revisions separately.

Format

* It was encouraging to see a new approach being tried. Thank you for that. Also a public issue
paper. | think this contributed to the high attendance, which just shows how much people still care
about this program and its success. Some additional outreach to encourage direct participation by Ports
might be good.

* Some of the moderators were better than others. | especially appreciated Jim Jacobson
moderating, and being so involved in the meeting generally. Others who were less versed in the topic
area seemed to be asking somewhat generic questions that didn’t necessarily advance the discussion.

* It would be nice to move beyond soliciting feedback to actively solving problems or at least
evaluating alternatives wrt bioaccumulation.
* There was still not enough time for discussion. | think Dave Fox’s presentation in the afternoon

was especially important from a policy/conceptual standpoint, and needed a long Q&A session. To make
room, some of the data-oriented talks could be sent out as advance briefing information, for people to
read or not as they are interested. If you plan to have a future year like this and want to keep it to one
day, the same could be done with routine program reports.

Technical

* | don’t have much to add to the LOQ discussion that the labs won’t be able to, but | agree it
needs to be addressed. Chance and | have discussed a table of chemicals that will typically exceed the
LOQs that can go in SCUM II, maybe something similar for the dredging manual. This is mainly to help
inform program staff and site managers who need a basis for BPJ in not requiring cleanup or failing a
DMMU because a LOQ is too high.

* | appreciated the question that came out in the discussion about whether PAH criteria needs to
be as high priority as it is, given all the other issues that need to be addressed. For 20+ years, NOAA has
had the opportunity to provide information and rationale to support a value, and now yet another key
person is retiring without completing this work. I’'m not sure why it should fall on DMMP to finish this.
Also, there are plenty of other existing and emerging contaminants that need a look, which are not
metabolized and are of much greater concern for bioaccumulation.

* | do think the monitoring program for the disposal sites needs redesigning. Heather and Kelsey’s
presentations just made it clear how little we can ascertain about bioaccumulation from the current
monitoring regime, and we already know that Site Condition | and Il are being met for benthic critters.



* | do also agree with some comments in some of the sessions that there are a series of steps that

need to be undertaken with respect to bioaccumulation:

* Decide whether we really are using Site Condition | or Il and have this discussion with
the shoreline permitting entities.

* Clearly define that Site Condition with respect to bioaccumulation.
Develop a conceptual site model and site-specific RME/risk assessment for the disposal
sites (individually or collectively), both for humans and wildlife.

* Use that to determine disposal criteria based on actual risk and exposures and/or
natural or regional background.

* Further develop guidelines for DMMU averaging, sequencing, etc.
Further develop guidelines for bioaccumulation testing. Based on the Everett project, it
seems like comparison to a reference area did not work out that well.

*

k

* The final concern | have is | know a bit out of DMMP’s hands, but it’s such a train wreck coming

that I'd like to see the Corps as a whole have some serious discussions with EPA and stakeholders about
it, and that’s making dredged material available for cleanup with fewer hurdles and legal resistance. The
LDW is going to need a large amount of dredged material for capping and we should be doing it with
every single dredging event. Contractors are resorting to quarry material, which is inappropriate for a
huge variety of reasons. It’s terrible habitat, it can’t be easily cored or sampled (grain size is too large), it
releases metals into the water, etc. And it’s more expensive. We can’t have quarry cobble all over the
LDW when there’s an obvious solution right there. | want us all to think back to the days when as
agencies, we would not allow clean dredged material or disposal capacity to go unused, and came up
with creative solutions to achieve that. As a community, we need to get back to that mindset if we want
to really clean up our rivers and waterfronts.

OK, off my soapbox now :) Thanks for continuing to support SMARM!



From: Clay Patmont [mailto:cpatmont@anchorgea.com]

Sent: Friday, May 05, 2017 1:38 PM

To: Warner, Lauran C CIV USARMY CENWS (US) <Lauran.C.Warner@usace.army.mil>; Laura Inouye
(lino461@ecy.wa.gov) <lino461@ecy.wa.gov>; 'barton.justine@epa.gov' (barton.justine@epa.gov)
<barton.justine@epa.gov>; Erika Hoffman (hoffman.erika@epa.gov) <hoffman.erika@epa.gov>
Cc: Jeff Stern <jeff.stern@kingcounty.gov>; Dan Hennessy <dhennessy@anchorgea.com>

Subject: [Non-DoD Source] RE: SMARM 2017: Information and draft Agenda (UNCLASSIFIED)

Thanks for organizing a very good SMARM meeting this week. | like the new format. The only suggested
improvement | would offer is to plug in more time for Q&A, particularly since some of the speakers
stimulated lots of questions. I’'m sure you recognized that as well.

With respect to the PAH analysis that Laura and Erika outlined, you may find helpful the attached paper
that Jeff Stern, Dan Hennessy and | put together in 2003 for SETAC, underscoring the importance of
obtaining a statistically robust sediment sampling data set to accurately characterize home range
average sediment PAH concentrations for comparison with liver lesion data. Since liver lesions have
declined substantially in Puget Sound over the past 10 to 20 years, these earlier evaluations may be
particularly informative for this evaluation. We also have more recent similar evaluations of other
specific Puget Sound embayments that may also be helpful.

Let us know if you have any questions. Looking forward to participating in forthcoming bioaccumulation
workshops. Enjoy the weekend -

Clay Patmont

ANCHOR QEA, LLC

cpatmont@anchorgea.com <mailto:cpatmont@anchorgea.com>



From: Asher, Chance (ECY) [mailto:CASH461@ECY.WA.GOV]

Sent: Friday, May 05, 2017 12:22 PM

To: Warner, Lauran C CIV USARMY CENWS (US) <Lauran.C.Warner@usace.army.mil>
Subject: [Non-DoD Source] RE: Uh - oh

Happy to help to make all of our work easier and better.

| thought the breakout sessions were a great idea. It was clear that DMMP folks welcomed input and
dialogue, which is what folks had been asking for. Having smaller groups seemed to turn the tide in
terms of participation and discussion. The larger SMARM group seems to inhibit a number of folks from
speaking and it isn't a good venue for collaborative discussion.

| was very interested in Dave Fox's presentation. The level of detail, analytical thinking, and logical
reasoning that went into the process of decision making for the project was impressive. | still need to
process it and wish we had more time to engage in discussion after that presentation. Ah well.

Hope you have a fabulous weekend!
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