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INTRODUCTION 
 Meeting Overview 

The 30th annual review of sediment management issues in Washington State was held on May 2, 2018.  
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 the public.  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 all interested parties on sediment management issues in Washington.   

The meeting moderator was David Fox of the USACE.  Colonel Mark Geraldi, District Commander of 
Seattle District USACE, gave welcoming remarks.  Representing management from each participating 
agency at the head table were the following: 
 

EPA:  Linda Anderson-Carnahan – Associate Director, Office of Environmental Review and 
Assessment 
DNR:  Kristin Swenddal – Acting Deputy Supervisor for Aquatic, Geology and Information 
Technology 
Ecology:  Jim Pendowski – Program Manager, Toxics Cleanup Program 
USACE:  Kym Anderson – Operations Program Management Branch 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 format consisted 
of two morning and two afternoon sessions with ample time allowed for questions and answers. An 
extended discussion period was included in the final session. 

This year’s meeting also included a webinar offering.  There were 14 participants on the webinar.  No 
substantive questions were asked via the webinar chat. 
Attached as appendices are the following documents: 

Appendix A:  Meeting Announcement (distributed via e-mail 30 days before the meeting to known 
interested parties and previous attendees) 
Appendix B:  Agenda 
Appendix C:  List of Attendees 
 

 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.   

No program updates were proposed this year via Issue or Clarification papers.  The presentations in 
2018 included status reports of recent program activities, and explored overall monitoring and 
management of DMMP disposal sites.   

  



 

PRESENTATIONS 
 Ecology Toxics Cleanup Program updates: new 2017/18 guidance 
and policies, future 2019 SCUM II revisions, and 2018/19 legislative 
budget 

Chance Asher, Ecology 

Summary 

Chance provided an overview of the Toxics Cleanup Program’s budget forecast and sediment policy 
work conducted in 2017/2018.  SCUM II was revised in December 2017 to address numerous items 
including benthic criteria biological interpretation, analytical method updates, corrections to Appendix 
K, tissue PQL additions, background updates, and PCB calculations. Ecology also recently developed 
regional background values for cPAHs and dioxin/furans in the South Puget Sound. Chance also 
presented Ecology’s climate change adaptation guidance for cleanup sites.  Other topics briefly 
mentioned included 303(d) policy revisions, the Permit Writer’s Manual, and the Policy Manual.  Finally, 
Chance described the planned sediment policy work for the coming two years. 

Discussion 

Q: Jim Pendowski – Development of Regional Background (RB) values was originally envisioned as 
something Ecology would fund, but now we are using existing data and encouraging PLP s to fund the 
work.  Would you explain to the audience why that changed? 

A: It reflects a transition because of lack of resources at Ecology.  Recent regional background data 
reports for South Sound and Lake Washington (using existing data rather than new sampling) should 
help provide guidance to other entities by explaining the process clearly on how to use existing data 
(SCUM II does this too).  Ecology is encouraging people to step up and fund calculation of RB but they 
need to work with Ecology well ahead of time to see if Ecology agrees that calculating RB makes sense 
for a particular area and Ecology must approve the work.   

Q: Kathy Godtfredsen – What is the status for developing RB for Elliott Bay (EB) and the Lower 
Duwamish (LDW)? 

A: At Ecology’s 2014 workshop to discuss regional background for Elliott Bay and the LDW, we talked 
about this and received lots of feedback.  Ecology discussed internally and with EPA and decided that the 
best process would be to wait for the pollutant loading study for LDW to be completed. The 
information from that study will inform what RB is or how to establish it for the LDW. Establishing RB 
for EB is not on Ecology’s priority list. However, it could become a priority if there were more cleanup 
sites in Elliott Bay that needed RB. Use of existing data to establish RB in EB is challenging because of 
where existing data is (near sources of contamination), age of the data, and fundamental differences 
between nearshore and subtidal/deeper water environments. 

Q: Debra Williston – Thanks for changes to SCUM II re. SW846 methods and reporting the LLOQ.  
Why is reporting of MDL still required?  The method doesn’t require it so why still in MTCA? Creates 
inconsistencies. Please address that outdated section of MTCA. 

A: Since SCUM II is adaptable, Ecology can make changes.  Chance will discuss your request with 
Ecology MTCA rule team.  The requirement to report the MDL will stay in SCUM II until then, though. 

Q: Clay Patmont – Background is difficult for PLPs to cleanup to if the standard is Natural Background. 
These values are unattainable from PLP standpoint. Developing RB really needs Ecology input.  



 

Existence/nonexistence of RB is the single biggest divider for willing PLPs moving forward and should be 
higher Ecology priority. Everyone wants sites to move forward but often there’s no RB for a given area. 
Ecology needs to weigh in. Stakeholders/Tribes won’t accept PLP-derived RB unless it comes from 
Ecology. Upshot is that we need RB for Elliott Bay, too. 

A: It’s true that Ecology must approve RB. Your comment about reprioritizing RB for Elliott Bay is duly 
noted. 

Q: Teresa Michelsen: Existing data for EB is too old so it’s unlikely that there is a cost-effective way to 
establish RB for EB.  A new study is needed to give better data in clean areas in the nearshore of EB 
(not in deeper water). How can this be funded? Ecology has a process for establishing RB using existing 
data for those locations where this is possible and a process for using new data.  

A: Agree. 
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Sediment 
Management 
Standards and 

Sediment Policy 
Updates

Chance Asher 
Department of Ecology

Sediment Management Annual Review Meeting
May 3, 2018

Goals for Today

Provide updates on:

• Budget 

• Sediment Policy Work conducted in 2017/18 

• Regional Background

• Sediment Policy Work to be conducted in 2018/19

2

Remedial Action Grants Funding 
Ten Year History
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Puget Sound Initiative Funding
Ten Year History

4Dollars reflect new funding for each biennium
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Sediment Policy Work
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Sediment Policy Work
2017/2018 What We’ve Done

• SCUM II.  Published 2017 Sediment Cleanup 

User’s Manual 

• Background. Published regional background 

for South Puget Sound

• Climate Change. Published adaptation 

guidance

• 303(d) Policy. Public comment on draft Policy 

1-11 (aka 303(d) list) 

• Permit Writer’s Manual. Drafted Sediment 

Chapter

• Policy Manual. Finalized Policy Manual

6
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Sediment Cleanup User’s Manual 
2017 Revision

• Chapters 2, 4, 5, 10 minor corrections of errors 

• Benthic Criteria. Clarified biological interpretation 

criteria and how to meet performance standards in 

Chapter 8

• Analytical Methods.

• Updated outdated methods

• Included use of LLOQ vs PQL vs MDL

• Appendix K – Calculating Risk Based Cleanup Levels.

Corrected equations and analytical tools.

7

Sediment Cleanup User’s Manual 
2017 Revision

• PQLs.  Added tissue PQLs for mercury and dioxins/furans

• Background.

o Added natural background for Total PCB congeners. 

o Added process to establish regional background with 

existing data based on Lake Washington report.

• PCBs.  

o Added option of summing dioxins/furans and dioxin-

like PCB TEQs as a cleanup level, screening CoCs, 

background.

o Added option to substitute Total PCB congeners for 

Total PCB Aroclors. 

8

Regional Background

9

Bellingham Bay

Port Gardner

Fidalgo Bay

Port Gamble

Port Angeles
North Olympic Peninsula

Commencement
Bay

Lake 
Union/Washington

Elliott Bay
LDW

South 
Puget 
Sound

Establishing Regional Background 
Using Existing Data

• Advantages:
o Quicker
o Cost effective

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

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

10

South Puget Sound Regional Background
Conceptual Model

• Evaluated existing data from all of South 
Puget Sound. 

• Inlets have similar:
◦ Fjord-like hydrogeology 
◦ Chemistry and biology

• Geographically proximate. 
• Less impacted than proximal northern 

urban areas.
• Receives input from diffuse, mixed urban 

and residential sources.

11

South Puget Sound Regional Background
Where it is Applicable

• South Puget Sound regional background 
applicable as follows:

◦ For Budd Inlet, Shelton Harbor in 
Oakland Bay - regional background 
values for cPAHs and dioxins/furans 
apply.

◦ For Oakland Bay outside Shelton 
Harbor - regional background value 
for dioxins/furans applies. 

• Site-specific decision for other areas in 
South Puget Sound.

• Final report publication no. 18-09-117.

12
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Maintain Consistency with Past Studies

Conceptual Model 
• Determine area of 

interest
• Compile & QA/QC data
• Identify areas and 

characteristics that are 
unrepresentative

Identify Direct Influences
• Current/ historical 

sources
• Cleanup sites
• Elevated values
• Data within cleanup sites
• Data directly influenced 

by sources

Statistical Analyses
• Data Independence
• Outlier analysis
• Representative distribution
• Calculate 90/90 UTL

South Puget Sound Study Design

13Budd Inlet Photo: Preston Martin      Map: Wikipedia

South Puget Sound Regional Background
Sites and Sources

• Cleanup sites 
Budd Inlet and 
Shelton Harbor

• Creosote 
trestles

• Outfalls
• Marinas
• Past industrial 

activities
• Other

14

Process for Screening Data 

First Screen
Data Quality

• Age
• QA/QC
• Depth

• Replicates
• Data remaining for 

dioxins/furans and 
cPAHs

Second Screen
Sources

• Sites w/CoCs
• Sources with     

direct impacts
• High or low TOC

Third Screen 
Statistics

• Independence
• Populations

• Outliers

Enough data 
remaining for 

• cPAHs 
• Dioxins/Furans

n = 278 dioxins/furans
n = 239 cPAHs

n = 26 dioxins/furans
n = 22 cPAHs

15

South Puget Sound Regional Background
cPAH Data Screening

16

Before Screening After Screening

• Regional 
Background
78  ppb TEQ

• Natural 
Background
21 ppb TEQ

South Puget Sound Regional Background
Dioxins/Furans Data Screening

17

Before Screening After Screening

• Regional 
Background
19 ppt TEQ

• Natural 
Background
4 ppt TEQ

18

Climate Change Adaptation Guidance
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Climate Change and Cleanup Guidance
Adaptation Strategies for Resilient Cleanup Remedies

19

• A  guide to identify vulnerabilities on a site-

specific basis and increase resilience at 

each cleanup phase.

• Vulnerabilities identified based on:
o Sea level rise
o Landslide
o Flooding
o Wildfire
o Drought

• Resiliency recommendations based on:
o Location of site
o Type of site
o Type of remedy
o Cleanup phase

• GIS web application – Available summer 
2018

Wildfire

Sea level rise

Landslide

Flooding

2018/19 Sediment Policy Work

20

Sediment Policy Work
2018/2019 What We’re Planning To Do

• 303(d) Policy. Finalize Sediment Chapter of Policy 1-11

• NPDES Permit Writer’s Manual. Finalize Sediment Chapter  Phase 1

• Background. Develop freshwater natural background, add to SCUM II

• Groundwater & Sediment. Develop policy to establish groundwater 

cleanup levels protective of sediment

• Early Life Exposure. Develop policy for cPAHs, add to SCUM II

• Creosote Pilings. Develop guidelines for piling removal, add to SCUM II

• Habitat Restoration. How to incorporate habitat restoration and 

mitigation into cleanup, add to SCUM II

• Carbon Amendments. How and when to use, add to SCUM II 

21

Sediment Policy 
2018/2019 What We’re Planning To Do

22

• Climate Change. Incorporate climate change guidance in SCUM II

• Sediment & VCP. Develop policy to address sediment sites under 

the Voluntary Cleanup Program, add to SCUM II 

• DMMP. Continue working on DMMP management process and 

addressing bioaccumulatives

• Green Cleanup. Develop green cleanup policy/guidance

• Rulemaking.  Continue MTCA rulemaking and harmonizing with  

SMS.

Acknowledgements
Primary Authors of 2017/18 Publications
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South Puget Sound 
Regional Background

o Ecology: Pete Striplin, Russ 

McMillan, Laura Inouye,

Connie Groven, Chance Asher, 

o Teresa Michelsen, Farallon 

Consulting (now Avocet)

o Will Hafner, NewFields

o Lorraine Read, TerraStat

Sediment Cleanup User’s 
Manual II 

o Ecology: Russ McMillan, , 

Laura Inouye, Chance 

Asher, Pete Adolphson 

o Teresa Michelsen, Avocet 

Consulting 

o Lorraine Read, TerraStat

Climate Change & Cleanup 
Adaptation Guidance

o Ecology: Scott O’Dowd, 

Hugo Froyland, Chance 

Asher 

o Teresa Michelsen, Farallon 

Consulting (now Avocet)

o Mike Ehlebracht, Hart 

Crowser

Questions?

Comments?
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Supplemental Slides

Toxics Cleanup Program Budget
Cleanup Revenue Dependent on Oil Prices

Hazardous 

Substances Tax

• Based on price 

of crude oil.

• Funds cleanup 

and pollution 

prevention 

• 20-month 

decline 

impacting 

cleanup funds.
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Toxics Cleanup Program Budget
Hazardous Substance Tax Revenue 
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Revenue
Projections

2018: $140M

2019: $146M

2020: $147M

2021: $163M

2022: $174M

2023: $185M
February 

2018 
Forecast



 

 Superfund sediment sites in Puget Sound: status and activities 
Elly Hale, EPA 

Summary 

Elly provided an update on the following Superfund sediment cleanup sites in Puget Sound under EPA 
purview: 

• Wyckoff/Eagle Harbor. A ROD amendment is expected in 2018 for replacement of the 
perimeter sheet pile wall and removal of NAPL-contaminated sediment from beaches. 

• Lower Duwamish Waterway (LDW) Superfund Site. Ecology continues source control work 
and the pollutant loading assessment. EPA is overseeing LDW work.  The Lower Duwamish 
Waterway Group (LDWG) is wrapping up Year 1 monitoring of the carbon pilot and baseline 
sampling per the ROD, with some data in hand.  LDWG is expected to start remedial design for 
the upper two miles of the LDW in 2019. 

• Lockheed West Seattle. Remedial design work is complete; construction may proceed in 
August. Biological opinion is required before construction. Construction will take about a year. 

• East Waterway. RI/FS is almost final, with Proposed Plan expected in 2018. Significant dredging is 
likely. 

No new sediment sites were added in the past year. 

Discussion 

No questions were asked. 



Superfund sediment sites in Puget 
Sound: status and activities 

Elly Hale, Remedial Project Manager, with help from: 
Helen Bottcher, Piper Peterson, Ravi Sanga, Erika Hoffman 

SMARM 2018 

May22018 

Straight to the punchline ... 

• No new sediment sites this year! 

• ROD amendment for Wyckoff/Eagle Harbor in the works! 

• Cleanup of Lockheed West Seattle - start this summer? 

• Lower Duwamish Waterway- Early Action Area cleanups! 
• Boeing Plant 2 - sediment cleanup done, monitoring. Upland decision soon. 
• T-117- LTMMP in development 
• Slip 4 - Vear 5 (2017) monitoring report final 
• EMJ - EPA reviewing sampling plan - use to assess need for additional work 
• Duwamish Diagonal/Norfolk CSOs - completed by 2004, no recent data 

• Lower Duwamish Waterway Post-ROD news -wait for it! 

• Proposed Plan on East Waterway coming this year! 

May22018 

Wyckoff/Eagle Harbor - Bainbridge Island, WA 
Helen Bottcher, RPM 

• Former wood-treating facility 

• Listed on N PL in 1987 

• Current remedy for upland soils 
and groundwater= containment 

• Current remedy for intertidal 
beaches= MNR 

• ROD Amendment coming in 2018 
• Replace the aging perimeter sheet 

pile wall 
• Remove NAPL contaminated 

sediment from the beaches 

May22018 

Perimeter Sheet Pile Wall 

• Constructed 2000-2001 

• Did not include corrosion protection 

• Wall is experiencing: 

• Garden-variety corrosion 
• Unusual "de-lamination" 

• Severe erosion I abrasion at the mudline 

• Sheet pile wall expert opinion: "The wall will lose structural integrity 
in less than five years and will be penetrated leading to loss of fill, in 
approximately ten years." 

May22018 

Garden-variety corrosion 

May22018 

De-lamination: possible manufacturing defect 

May22018 



Erosion I Abrasion at Mudline: outward facing 
joints most affected, some joints now leaking 

May22018 

Perimeter Wall Replacement 

• In-house design underway at USACE Seattle District 

• Conceptual design: 
• install second sheet pile wall paralleling the existing wall; 
• excavate material between the walls; and 
• install a steel reinforced concrete wall between them, using the walls as form 

• Will be built on the seaward side of the existing wall, filling -0.2 acres 
of habitat, for which mitigation will be required 

• FFS level cost estimate: $26.9 million 

May22018 

Intertidal Beach Remediation 

•Current remedy is MNR, which 1994 ROD estimated would take -10 years 
following source control 

• Source deemed controlled in 2001 on completion of perimeter wall 

• 2011 sampling showed MNR had not met cleanup goals 

• Area requiring additional cleanup is limited to two sections of beach 
adjacent to the former wood-treating site 

• In contaminated areas: 
• Sediment contaminated above cleanup levels 
• Porewater contaminated above AWQC 
• Shellfish contaminated above health advisory levels 
• NAPL seeps and sheen visible on beach surface 

May22018 

NAPL sheen and seeps on beach 

May22018 

Beach Cleanup Plan: Shallow dredge & cap 

• Remove contaminated sediment to a depth of 2.5 feet; 

• Place 4-6 inches of reactive material in base of excavation; 
• Reactive material (e.g. organoclay, activated carbon) will prevent NAPL below 

the cap from migrating 

• Backfill with 2 feet of clean sand to match surrounding beach 

• - 1.6 acres to be dredged, capped 

• Excavation volume: 6,600 CY 

• FFS-level cost estimate: $8.9 million 

May22018 
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Lower Duwamish Waterway 
Superfund Site 

2014 Cleanup Plan 
and Ea rly Action Area 
Cleanups 

Early Action Area deanups 

Two CSO cleanups completed early, Slip 4 
completed in 2012, other construction 
mostly done by the end of 2015 

• Addressed some of the most contaminated 
sediments: 29acN!:s 

• Removed -zso,ooo cubic yards of 
contaminated sediments 

• Projected to reduce avg surface sediment 
PCS concentration by 50% 

Note: At EMJ, additional sampling is being 
planned. M ay need additional action. 

M3'1'22018 

LOW cleanup decision 
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• Actions depend on degree of contamination, location relative to 
habitat and channel depth requirements, and potential for natural 
recovery. 

• Action levels trigger active remediation. Otherwise, natural recovery. 

• Active remediation where source control is sufficient. 

• Half the area likely to require active cleanup : dredging, 
dredging/ capping, and enhanced natural recovery. 

• Cleanup levels to be reached after active cleanup and natural 
recovery period. 

Lower Duwamish Waterway - Since ROD 

• LDWG is wrapping up Pre-Design Studies field work this year 
• Baseline sampling of fish and crabs (August 2017) and clams (June 2018) 

• Baseline sediment-0-10 cm sitewide, 0-45 cm intertidal 

• Surface water - 8 sampling events - two locations in LDW, 1 in Green. 
• Surface water - Passive sampling (PE) for dissolved PCBs in near-bottom water 

in two locations, two events (2017, 2018). 

• Effort to refine porewater/sediment relationship for PCBs, and 
porewater/clam/sediment relationship for cPAHs. 

• Filling source control data gaps - intertidal areas near outfalls, banks that 
could erode, and seeps. 

Also: survey of waterway users and shoreline structures, design strategy 

May220UI 

,..ay22018 

Water Sampling 
2017 



How to get a post-EAA 
baseline site-wide 
average? 
Divide into 168 equal areas 

Locate a 0-10 cm sample randomly in each 

Composite 7 contiguous area samples 

Analyze for PCBs, arsenic, dioxins/furans, and 
cPAHs 

(Be a good neighbor and collect splits of the 
168 samples for natural resource trustees) 

May22018 

Preliminary observations (data not validated) 

• Surface-weighted average concentrations (SWAC) of the four Human 
Health risk drivers, based on unvalidated data, seem to align well with 
predicted post-EAA reductions (some by close to half) relative to the 
Rl/FS SWACs. 

• One data set is not the last word, but it suggests that, along with 
natural recovery processes, source control efforts and hotspot 
cleanups (early action area cleanups) are making a difference. 

• Cleanup is still necessary, of course. Remedial Action Levels are still 
exceeded in many locations. 

• After active cleanup, continued source control and natural recovery 
should continue the trend towards the cleanup levels. 

May22018 

Trawl net is emptied, species are sorted and counted, 
non-target fish/crabs released. Individuals of target 

species/size are documents, wrapped and sent in cooler 
to lab for processing, chemical analysis. 

May22018 

May22018 

NB: Fillet data 
(not whole body) 

PCBs in LDW Fish & Crab (whole body) 

2007 & 2017 

Trends in Total PCB Concentrations In 
EngllshSole Flllets inthe LDW 

Notti 1. Montr.•/•N"'n>listMrepor~t .. mplecollmicn . S.mplHcollmM inOecm>bal!i'9S1re1r""he<I•• Bl96. 

0 2007Shiner-

0 2017Shine..-
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Slip 4 average concentrations - three years 

Contaminant units 

TOC %dw 

Total PCBs µgtkg dw 

BEHP µg/kg dw 

HPAH µgtkg dw 

BEHP - bis(2-ethylhexyl) phthalate 

dw - dry weight 

2013 I 
2.55 2.63 

75 172 

610 1.390 

1,082 1.581 

HPAH - high-molecular-weight polycyclic aromatic hydrocarbon 
PCB - polychlorinated biphenyl 

TOC - total organic carbon 

May22018 

2015 2017 

3.02 

107 

1,890 

1,763 



Total PCB Concentration in Depositional Material Samples1 

Boeing Plant 2 Sediment Monitoring Results 
courtesy of Brian Anderson, The Boeing Company 

Carbon amendment pilot 
study 

intertidal area, subtidal scour area. 
Construction done 2016/early 2017. 

May22018 

Allison Hiltner, EPA 

Carbon Pilot Post-construction Sampling 
• Carbon content, 

grain size, sediment 
profile imaging (SPI) 

• Pictures show pre
and post
construction SPI 
images 

Year 1 sampling this spring: SPI, SPME, 
and sampling for chemistry. Year 3 will 
assess tissue uptake, benthic effects. 

May22018 Post-construction 

Next: Remedial Design in LDW Upper Reach 

• Negotiations ongoing- expect an agreement soon 

• Area partially cleaned up thanks to early actions: Norfolk CSO, Terminal 
117, Boeing Plant 2, Earle M. Jorgensen. 

• Data needed to update Rl/FS data used to develop preliminary map of 
cleanup areas in Record of Decision. 

•A four year process to characterize and design the cleanup. 

• Round Table will allow information sharing and early input to design, with 
goal of mitigating impacts on affected community. 

• Implementation likely to be rolled in with remaining design and cleanup of 
LDW remedy, in global settlement. 

• Passive sampling of SW and fish/crab tissue sampling in 2022 

May22018 

Other LDW work ... 

Institutional Controls for seafood consumption -EPA cooperative agreement with PH-SKC 
Community Health Advocates will help their communities understand the fish advisory and make 
best choices. 
Current focus: Latinx, Vietnamese, and Cambodian fishers and seafood consumers. 
Healthy Seafood Consumption Consortium - bringing people (agencies, NGOs, academia) together 
to identify and resolve 

RARE study- results for arsenic in clams confirm arsenic levels highest in siphon skin. May 2017 report, 
addendum June 2017 

Other organizations: 
Otter scat study - Not a required baseline test. We would expect to see the elevated PCB levels in 
otter sc:at to decline as sediments and fish concentrations drop. Contact Michelle Wainstein, PhD, 
Woodland Park Zoo 

May22018 

Lockheed West Seattle 
Piper Peterson, RPM 

May22018 



Lockheed West Seattle - Design completed! 

• 40 acres - intertidal and subtidal 

• primary contaminants - PCBs, cPAHs, TBT, dioxins/furans, arsenic, copper, lead, and 
mercury 

• Remedy selected August 2013 -
• RAL = SQS in the shipway, nav channel 
• RAL = CSL everywhere else 

• Design 
• Dredging 15 acres-90,000 cubic yards 
• Backfill to grade in bank and intertidal areas. 
• Thin layer of clean material to address residuals and enhance natural recovery. 
• Upland disposal of dredged sediment 
• ICs - UECA and seafood advisory 
• 500 pilings to be removed from ship way 

• Most other pilings were removed spring 2018 (under DNR agreement, not CERCLA) 

May22018 

Lockheed West Seattle 
Those pilings are gone nowl 

May22018 

Lockheed West Seattle 
Design and Construction Schedule 

• Design/Build approach - Lightning Speed! 
• 2015 April - Lockheed Martin order for design and cleanup 

• 2016 - Predesign sampling started 

• 2017 - Designed to 60%. Then bid design/build contract for design to 100%, 
construction planning, and construction itself. 

• 2018 -design ready, construction may go forward in August. 

• Biological Opinion required before construction. 

• Construction will take about a year. 

May22018 

East Waterway Superfund Site 

May22018 

Proposed Plan for East Waterway- 2018 
Ravi Sanga, RPM 

• Remedial Investigation/Feasibility Study almost final 

• Proposed plan in process 
• Remedy Review Board and briefings to EPA Administrator level 

• Will have cleanup levels for PCBs and TBT 

• Underpier cleanup options 

• Significant dredging - BOOK to lM cubic yards 

• Alternatives range in cost from $<1M to $411M 

May22018 
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Contaminants of Concern 

• Distributed throughout site 

• PCBs most widespread 

• Subsurface contamination generally co-located with surface 
contamination 

• Average depth of contamination approximately 3 ft, greater in some areas 
and up to 15 ft. in two locations (Pier 27, US Coast Guard Station) 

Human Health Risk Drivers 

Arsenic 

Total PCBs 

cPAHs 

Dioxins/furans 

Contaminants of Concern 

Ecological Risk Drivers 

Arsenic 

Total PCBs 

Mercury 

Tributyltin 

Other SMS chemicals: metals, 
PAHs, semi-volatiles, total DDT 

• Total PCB distribution in surface sediment 

Notes: µg/kg dw - m icrograms pe1 kilogram on a dry weight basis I PCB - polyctllorinated bi phenyl 

Slip 27 and areas adjacent to T-18 elevated in both surface & subsurface 

May22018 

Contaminants of Concern 

• cPAH and arsenic distribution in surface sediment 

'"" •"") 
. '" (' "'""~~· ~ • ;:;-,;::;:.':.;· .. ~"' 
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Contaminants of Concern 

• TBT and dioxin/furan distribution in surface 
sediment 

May22018 

Contaminants of Concern 

• Contaminant Distribution: 
• Surface sediments compared to State of Washington Sediment 

Management Standards (SMS) marine benthic criteria 

• Sediment cleanup objective (SCO) - "no effect" level 
M., , £J.eanup screening level (CSL) - " rnirnoroilffa.cts" level 

Questions? 



 

 

 Dredging Year 2018: year in review 
Heather Fourie, USACE 

Celia Barton, DNR 

Summary 

Heather discussed the highlights of the 2018 dredging year (June 16, 2017 – June 15, 2018), including 
testing and disposal summaries, Puget Sound SRM update, comments from 2017 SMARM, and PAH 
guideline update. Celia discussed shoreline permit status and funding status.  

Decision Documents. For DY2018, 19 decision documents are expected to be completed, with 9 
suitability determination memorandums, 3 recency extensions, 3 antidegradation evaluations, two Tier 1 
evaluations, one volume revision, and one supplemental suitability determination. Five of the 9 DY2018 
suitability determinations can be attributed to federal navigation project sediment characterizations. 

Tested Volumes. A record total of 6.2 million CY of material was tested; the majority of the 6.2 million 
CY of tested material came from one project – the USACE Grays Harbor federal navigation channel. 

Dredged Material Testing. All 6.2 million CY of tested material (with DY18 decision documents) was 
found suitable. However, there are ongoing projects with chemical concerns with decision documents 
pending. Dioxin testing was conducted at six projects in DY2018; four of those projects have or are 
expected to have DY2018 suitability determinations. All material from the latter four projects passed 
dioxin sediment guidelines.  The remaining two projects (Port of Port Angeles Terminal 3 and USACE 
Port Townsend) are working through exceedances of DMMP dioxin guidelines. One project required 
biological testing in DY2018: USACE Duwamish navigation channel. Bioassays were required for 3 of 13 
DMMUs for an assortment of DMMP screening level exceedances. All bioassay tests passed DMMP 
guidelines. 

Open-Water Disposal Volumes. Open-water disposal volume in Puget Sound was down in DY2018 (only 
76k CY) whereas the open-water disposal volume in Grays Harbor (1.6 million CY) was on par with 
previous years. 

Commencement Bay Disposal Site Monitoring. Physical and chemical monitoring was performed in summer 
2017 in response to a disposal volume trigger of 500,000 CY. Subsequent presentations detail the 
findings of that monitoring event. 

Anderson/Ketron Disposal Site. The DMMP has been working with the Department of Natural Resources 
Aquatic Reserves Program, Pierce County, and the residents of Anderson Island to support the 
Anderson/Ketron shoreline permit. 

Puget Sound Sediment Reference Material (SRM). Bottle requests are down slightly from a few years ago; 
126 bottles have been distributed while 2,724 bottles remain. 

Clarification Papers. There were no clarification or issue papers issued by the DMMP in 2017 or 2018. 

PAH Guideline Development. English sole tissue and gut contents were collected in May 2017; gut content 
analysis is still pending. PAH guideline development is currently a low priority for the DMMP. 

Shoreline Permits. Celia reviewed the status of DNR’s shoreline permits for the open-water sites 
managed by the DMMP. Permits are currently expired for three sites (Anderson/Ketron, Willapa Bay, 
both of which are in process for new permits; and Bellingham Bay). Funding for disposal site chemical 
monitoring is derived from tipping fees for open-water disposal.  Overall, open-water disposal at Grays 



 

Harbor is on par with previous years; however the majority of the material disposed was derived from 
federal projects without a local sponsor, which do not generate revenue. In Puget Sound, overall open-
water disposal volumes are down in 2018, and an even smaller portion (11k CY) was revenue-
generating. 

Discussion 

Q: Q: James McMillan – Where is material put at Grays Harbor? 

A: There are 2 open-water disposal sites and 2 beneficial use sites. Where material goes varies from 
year to year. Typically, the majority of it goes to open-water disposal. 

Q: Elly Hale – FYI Helen Botcher (EPA RPM) is planning to use some material from site “O” as cover 
for remediation activities in Eagle Harbor. 

Q: Deborah Williston – who can request an SRM?  King County had some bottles but can’t seem to get 
more. 

A: Projects usually request the SRM for specific studies. When the SRM was first established, it was not 
envisioned that it would be sent to labs in batches.  Let’s discuss. Maybe if King County knows its study 
needs for a given period of time, we could send over the needed SRM bottles all at once. 

Q: Gerry O’Keefe – Was there a shift in Grays Harbor shoreline permitting jurisdiction from the 
county to the city? How can that be? Curious about the authorities. 

A: (Celia) The entire state is divvied up. Who has jurisdiction depends on the county; there are various 
ones where city can take control.  Westport is one of those cities. Another example is Port Gardner 
disposal site where the City of Everett issues the shoreline permit. 
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Dredging Year 2018
Year in Review

Heather Fourie USACE             
May 2, 2018

Roadmap

Overview

Project Testing

Disposal Volumes

Puget Sound SRM

Clarification Papers

SMARM Feedback

PAH Guidelines

What happened in DY18?

D  R  E  D  G  E         Y  E  A  R

June 16, 2017 June 15, 2018

We are hereWe are here
Disposal Sites:
Commencement Bay

Physical & Chemical 
Monitoring

Summer 2017

November 2017

Bioaccumulation 
Workshop

Disposal Sites: Anderson/Ketron

Address issues & concerns
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Year-round:

Federal Navigation Projects

Sediment characterizations 
for multiple projects

• Grays Harbor (~4M CY)
• Snohomish River
• Swinomish Channel
• Quillayute
• Duwamish River (almost done)
• Port Townsend (in progress)

Port Townsend

Quillayute River

Grays Harbor

Swinomish Channel

Snohomish River

Duwamish River

Federal Navigation 
Project Sediment 
CharacterizationsIn Progress

Complete

19

Decision 
Documents:

Suitability (9)

Tier 1

Antidegradation

Supplemental SD

Recency

Volume Revision

Projects: Suitability Determinations

In Progress
Complete

Boise White Paper

Columbia Business Center

Duwamish River

Snohomish River

Swinomish Channel

Quillayute River

Grays Harbor

Millennium Bulk Terminals

Kilisut
Harbor
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Millennium Bulk Terminals Longview

472,000 CY

Columbia River

Quillayute River (Federal Navigation Channel)

56,805 CY

Washington 
coast

Kilisut Harbor 
Restoration Project

8,650 CY

Puget Sound

Projects: Tier 1 (No-Test)

Shoalwater Dune
Castle Rock

Shoalwater Bay Dune Restoration

Tier 1

Willapa Bay
700,000 CY
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City of Castle Rock Boat Launch

Tier 1

Chehalis River

~500 CY per event

Anti-Degradation

Wenatchee Waterfront

Georgia-Pacific Camas Mill

Metaline Waterfront Park

Metaline Waterfront Park Boat Ramp

Anti-
Degradation

Pend Oreille River

Meets standard

2,300 CY

Wenatchee Riverfront Boat Launch

Photo: 
Joy Dunay

Columbia River

Anti-Degradation

Meets standard

2,000 CY

Recency Determinations

Port of Everett 10th St Boat Launch
Quillayute

Port of Seattle Terminal 5
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Volume Revisions/
Supplemental SD

Bellingham Cold Storage

Emerald Kalama Chemical

(Supplemental SD)

(Volume Revision) 0

1

2

3

4

5

6

Million CY

2005 2009

1990

1999

1989 – 2017 Tested Volumes
2018

6.2 
Million 

CY

Grays Harbor Federal 
Navigation Project

>4M Cubic Yards Everything Else…

Total Volume Tested: ~6.2 Million CY

4.3M CY

1.9M CY

Grays Harbor

Photo: familycircle.com

Everything Else

Grays Harbor

Dredged Material Testing
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Of the 6.2M cubic yards tested (9 
projects) with DY2018 Suitability 

Determinations…

…ALL of the material was found 
suitable for open-water disposal.

Work is still in progress.
(No decision document(s) yet.)

BUT some ongoing projects do have 
chemical concerns:

Snohomish County Union Slough
Port of Port Angeles 
Terminal 3 USACE Port 

Townsend

0

1

2

3

4

5

6

7

2010 2011 2012 2013 2014 2015 2016 2017 2018

volume tested 
(million cubic 

yards)

DY2018: All tested material found suitable
(material with a DY2018 or expected DY2018 suitability determination)

Suitable
Unsuitable

DY2018 Dioxin Testing

USACE Duwamish River

Millennium Bulk Terminals Longview
Boise White Paper

DY2018 Dioxin Testing

USACE Grays Harbor

In Progress
DY2018 Suitability Determination

USACE Port TownsendPort of Port 
Angeles Terminal 3
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Biological Testing

One project:
USACE Duwamish

~115,000 CY

Bioassays were 
required for 3 of 13 

DMMUs.

All bioassay tests 
passed DMMP 

guidelines

Photo courtesy of Jay Word

Annual Open-Water Disposal Volumes: Puget Sound

0.0

0.5

1.0

1.5

2.0

1989 1994 1999 2004 2009 2014

Million
Cubic Yards

Dredge Year

2017

2018

76,453 CY

Bellingham Cold Storage
~12,000 CY

USACE Duwamish River
~65,000 CY

DY2018: Open-Water Disposal in Puget Sound

?

Snohomish River Navigation Dredging

Clamshell Hydraulic

Open-Water Jetty Island or
Parcel “O”

Snohomish Beneficial Use/Upland Sites

Jetty Island

Parcel O

Parcel O has LOTS of clean sediment
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Annual Open-Water Disposal Volumes: Grays Harbor

0.0

0.5

1.0

1.5

2.0

2.5

3.0

1996 2001 2006 2011 2016

Million
Cubic Yards

Dredge Year

2018

1.6 Million CY

Puget Sound Sediment Reference Material 
(SRM) Update

How far can we go…?

Puget Sound SRM Update as of April 28, 2018

126 bottles distributed

2,724 bottles remaining
(Not to scale)

0

5

10

15

20

25

30

35

2012 2013 2014 2015 2016 2017 2018

N
um

be
r

Calendar Year

# project requests

# bottles distributed

2017 SRM requests & bottles distributed were typical

?

Q: Can I use leftover PS-SRM material for 
another project?

Photo: ARI

YES!
(If material is stored properly)

….BUT

You MUST report the 
bottle number used!

e.g. “PSRM0059”

Please ensure your lab includes a cross-
reference table linking the bottle number to 
the lab sample ID.



5/10/2018

9

2017 Clarification Papers

NO clarification papers in 2017.

…and no clarification papers in 2018!

2017 SMARM Comments

• More time for questions!
• Utilize full-group discussion sessions (don’t want to miss anything)
• Monitoring program for the disposal sites needs a closer look.
• Beneficial use of clean dredged material available for capping
• Clarify relationship(s) among various groups within USACE

USACE – How Stuff Works

Regulatory

DMMO

Navigation

Operations Division

-Project permitting, including:
-Coord. with Ecology 401 WQC
-ESA consultation

-Technical support to 
Regulatory and Navigation
-DMMP lead -Maintenance dredging 

of federal navigation 
projects

What’s happening with PAHs?

May 2017
PSEMP trawl

English Sole

Current Status:
Awaiting gut 

content analysis

Current status:
Guideline development = low priority

Questions?



5/10/2018

10

•Shoreline Permits
•Revenue
•Monitoring

Celia Barton, DNR
SMARM

May 2, 2018

Disposal Site Jurisdiction Expiration Date Action needed

Anderson / Ketron Pierce County Sept 10, 2014 -
expired

Pierce Co Moratorium-unable to
apply

Commencement Bay Pierce County September 13, 2021

Elliott Bay City of Seattle May 2, 2021

Port Gardner City of Everett December 15, 2019 Start new permit app Feb 2019

Port Townsend Clallam County April 2022

Port Angeles City of Port Angeles May 24, 2021

Rosario Strait Skagit County Sept 26, 2021

Willapa Pacific County Jan 31, 2017 - expired Start new permit app May 2018

Grays Harbor Grays Harbor County Dec 7, 2021 Possible change to City Jurisdiction 
with next permit cycle

Bellingham Bay Whatcom County Feb 20, 2007 expired

1,503,230

1,021,493 927,396 952,872
1,054,847

1,814,173 1,927,626

1,190,142 1,234,008

1,476,860 1,399,767 1,577,615

1,000,000

1,500,000

2,000,000
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Annual Volumes in Grays Harbor

Grays Harbor Annual Total

State 87,477

1,687,907

10,745

1,121,616

608,147

274,091
368,990

426,529

561,706

949,876

121,513

862,205

697,860

1,254,353

1,082,591

179,189

748,898

1,458,114

1,059,264

1,395,277

502,560

245,952

489,522

300,032

214,082

265,344

123,686

95,632

326,164
474,448

76,453
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Dredge Year

State 11,637

Annual Volumes in Puget Sound

Questions?



 

 Disposal site monitoring framework primer 
Heather Fourie, USACE 

Summary 

Heather provided a brief overview of the existing monitoring framework used to evaluate whether the 
DMMP-managed open-water dredged material disposal sites are meeting the selected site management 
condition (Site Condition II). During the Puget Sound Dredged Disposal Analysis (PSDDA) study in the 
late 1980s, an Environmental Monitoring Plan (Exhibit I of the Management Plans Technical Appendix 
[MPTA] – Phase I) was developed. The MPTA identified three questions that were thought to warrant 
monitoring and developed six testable null hypotheses to address the monitoring questions (two 
hypotheses for each question). The basic questions and hypotheses have remain unchanged since their 
development for the MPTA. 

After presenting an overview of the monitoring framework, Heather defined the three types of 
environmental monitoring conducted at the open-water disposal sites: (1) Full; (2) Tiered-full; and (3) 
Partial. The three types of monitoring are defined by the questions and hypotheses addressed. The 
volume of sediment disposed since the last monitoring event determines the type of monitoring to be 
performed; this volume trigger is site-specific. 

The full disposal site monitoring framework is available in Table 2 of the Updated Environmental 
Monitoring Plan (UEMP) which is available through the DMMO website. 

Discussion 

No questions were asked.
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PSDDA/DMMP Disposal Site 
Monitoring Framework

What is it?

Heather Fourie
May 2, 2018

Exhibit I
Environmental Monitoring Plan

• Identified three questions that 
warrant monitoring (Q)

• Developed six testable null 
hypotheses to address the 
monitoring questions (H)

Q3

Q2

Q1
H1

H2

H3

H4

H5

H6

3 Questions, 6 Hypotheses
For each hypothesis…

Monitored 
variable(s)

Interpretive 
Guideline(s) Action(s)

Sediment/tissue chemistry
Bioassays

Benthic infaunal community

SQS
DMMP Screening Levels

DMMP bioassay guidelines

Further assessment

Q3

Q2

Q1

The Questions

Does the deposited dredged 
material stay on site?

Are the biological effects conditions for site 
management (Site Condition II) exceeded at 
the site due to dredged material disposal?

Are unacceptable adverse effects due to 
dredged material disposal occurring to 
biological resources off site?

“Does stuff 
stay on site?”

“Onsite biological 
effects?”

“Offsite biological 
effects?”

Keywords to remember

H1

H2

Question 1: “Does stuff stay on site?”

Chemical concentrations do not measurably 
increase over time due to dredged material 
disposal at offsite stations.

Dredged material remains within 
the site boundary.

Sediment chemistry

SPI

CTS



5/9/2018

2

H3

H4

Question 2: “Onsite biological effects?”

Sediment toxicity at the onsite stations does 
not exceed the PSDDA Site Condition II 
biological response guidelines due to 
dredged material disposal.

Sediment chemical concentrations at the 
onsite monitoring stations do not exceed 
the chemical concentrations associated 
with PSDDA Site Condition II guidelines due 
to dredged material disposal.

Bioassays

Sediment chemistry H5

H6

Question 3: “Offsite biological effects?”

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.

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.

Benthic infaunal
community survey

Tissue chemistry

Updated Environmental 
Monitoring Plan (UEMP)

Table 2

Question Hypothesis Monitored Variable Interpretive Guideline
Action Item

(When exceedances noted) 1

1. Does the deposited dredged 
material stay on site?

1.  Dredged material remains within the site 
boundary

Sediment Vertical 
Profiling System (SVPS)

Onsite and Offsite

Dredged material layer is greater 
than 3 cm at the perimeter 

stations.

Further assessment is required to 
determine full extent of dredged 
material deposit.

2.  Chemical concentrations do not 
measurably increase over time due to 
dredged material disposal at offsite 
stations.

Sediment Chemistry

Offsite

Washington State Sediment 
Quality Standards

and
Temporal analysis

Post-disposal benchmark station 
chemistry is analyzed and 
compared with appropriate 
baseline benchmark station data.

2. Are the biological effects conditions 
for site management [PSDDA-defined 
Site Condition II] exceeded at the site 
due to dredged material disposal? 
(PSDDA 1988b)

3.  Sediment chemical concentrations at the 
onsite monitoring stations do not exceed 
the chemical concentrations associated 
with PSDDA Site Condition II guidelines due 
to dredged material disposal.

Sediment Chemistry

Onsite

Onsite chemical concentrations 
are compared to DMMP 

maximum levels.

PSDDA agencies may seek 
adjustments of disposal guidelines 
and compare post-disposal 
benchmark chemistry with 
appropriate baseline benchmark 
station data.

4.  Sediment toxicity at the onsite stations 
does not exceed the PSDDA Site Condition 
II biological response guidelines due to 
dredged material disposal.

Sediment Bioassays

Onsite

DMMP Bioassay Guidelines 
(Section 401 Water Quality 

Certification)

Benchmark station bioassays are 
performed (if archived after 
monitoring) and compared with 
baseline benchmark bioassay 
data.

3. Are unacceptable adverse effects 
due to dredged material disposal 
occurring to biological resources off 
site?

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

Transect

Guideline values
Metals:     3x the baseline 

concentrations
Organics:  5x the baseline 

concentrations

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

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.

Infaunal Community 
Structure

Transect

Guideline values
Abundance of major taxa < ½ 

baseline macrobenthic infauna 
abundances.

Compare post-disposal 
benchmark benthic data with 
baseline benchmark data.

Existing DMMP disposal site monitoring framework (UEMP Table 2)

Types of Disposal Site 
Environmental Monitoring

What? There’s more than one?

3. Partial

2. Tiered-full

1. Full

3 Types of Monitoring

More comprehensive

Less comprehensive
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What determines the type of monitoring?

A: The amount of sediment disposed (since the 
last monitoring)

Q3

Q2

Q1
H1

H2

H3

H4

H5

H6

Full Monitoring

Addresses ALL questions 
and ALL hypotheses

Q2

Q1
H1

H2

H3

H4

Partial Monitoring

Addresses Q1 and Q2 
and H1 – H4

Q3 H5

H6
Q3 is not addressed. Q3

Q2

Q1
H1

H2

H3

H4

H5

H6

Tiered-Full Monitoring

Collect samples 
to answer all 

questions

Archive samples.
Run samples contingent 
upon answers to Q1 and 

Q2

Analyze samples to 
answer Q1 and Q2

Questions?



 

  2017 Monitoring at Commencement Bay 
Celia Barton, DNR 

Summary 

Monitoring was conducted in summer 2017 at the Commencement Bay disposal site in response to 
reaching a 500,000 CY disposal volume trigger. The USACE was the lead for physical monitoring which 
included bathymetric survey and sediment profile imaging.  The Department of Natural Resources was 
the lead for chemical and biological monitoring. As a tiered-full monitoring, questions 1 and 2 
(hypotheses 1-4) of the monitoring framework were addressed; sample material to address question 3 
(hypotheses 5 and 6) was archived, but was not needed following evaluation of questions 1 and 2. 

The monitoring confirmed the following: 

• the disposed dredged material is staying within the site boundaries; 
• disposed dredged material is not causing increases in chemicals of concern at offsite stations; 

and 
• onsite chemical concentrations and sediment toxicity do not exceed the site management 

guidelines (Site Condition II) 

Other findings: 

• Average onsite dioxin/furan TEQ concentration was 1.42 pptr 
• TBT not detected, despite it having been an important COC for the Port of Tacoma Pier 4 

project 
• PCB congener TEQ concentrations were lower onsite than at perimeter stations 

In summary, the Commencement Bay disposal site appears to be functioning as intended as defined by 
the current disposal site monitoring framework. 

Discussion 

Q: Teresa Michelsen.  Current approach involves monitoring different things at the onsite and offsite 
locations.  For example, we conduct chemistry on sediments on-site but chemistry on tissue off-site.  
Same goes for bioassays vs benthic community analysis. This generates results/data sets that can’t be 
compared.  Regional influences also need consideration.  Just her thoughts. 

A: Understood. 

Q Susie McGroddy – Trend analysis is complicated by the many changes in methods that have taken 
place over the years. That and the variability associated with any given method compromises our 
confidence in trends particularly for phthalates. We need to keep this in mind and should be particularly 
skeptical of older data.  Not to be alarmist – chemists are much better at analyzing things now than they 
were before. 

A (Celia): John [Nakayama], did you take that into consideration? When you looked at this data, did you 
disqualify anything? 

A (John): No. A lot of the data that’s in there [i.e. the Chemical Tracking System] has been put in over 
the years, so we didn’t go back and look at the data for data quality.
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Celia Barton, DNR

SMARM 
May 2, 2018

Monitoring trigger 500,000 cy at 
Commencement Bay

USACE lead on Physical
Monitoring- Integral Consulting

DNR lead on Chemical and 
Biological Monitoring – NewFields

248,473

427,633 431,113 432,786
452,110 464,400

938,515
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Commencement Bay
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--------------------------------------------
Data has been submitted to EIM

• Monitoring Framework
• 2017 Findings
• Recommendations
• Report is finalized
• Data has been submitted to EIM

H1

H2
Chemical concentrations do not measurably 
increase over time due to dredged material 
disposal at offsite stations.

Dredged material remains within 
the site boundary.

Sediment chemistry

SPI

CTS

2017 USACE Multibeam Survey Sediment Profile Imaging
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• 68 stations sampled
• Red line is 3 cm depth

Question 1 - Hypothesis 1 
Accepted

1. Offsite sediment chemistry compared to 
Sediment Quality Standards.

2. Chemical Tracking System (CTS) used to 
evaluated changes over time.

Add Graphic Here

Except for ……

• Sediment samples from 4
perimeter stations

• All detected chemical 
concentrations below SQS

Initial analysis - diethylpthalate 134 mg/kg OC 
(SQS 61 mg/kg OC)

Replicate of initial sample reanalyzed with
result of non detect

• Station outside recent disposal footprint
• Small piece of plastic?

DMMP agencies conclude original result
was outlier - watch in future

Reanalysis and triplicate reanalysis could
not replicate
• Reanalysis results comparable to other CBP01

replicates and other perimeter stations

Station not in recent disposal footprint
• PCBs not in Pier 4 DMMUs – non-detect in onsite

stations
• Related to legacy material? Small paint chip?

DMMP agencies conclude original result 
outlier- watch in future

Initial analysis– total PCBs 88 mg/kg OC
(CSL 65 mg/kg OC)

Are changes in perimeter site chemistry significant over time?

• Statistical Analysis

• Provides “early warning” of temporal trends

• Could not look at trend for dioxin (only 2 rounds of analysis)
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CBP01 - trends for benzoic acid,
cadmium and diethylpthalate

CBP03 – trends for cadmium
and diethylpthalate

CBP11 – trends for methylphenol and
di-n-butylphthalate

Well below SQS and SLs 

• Onsite and Pier 4 chemistry compared to SQS and Disposal Site

• Site management objective for dioxin
• Dioxin levels at quantitation limits

• Comparison to SQS for compounds with temporal increases
• All results below guideline values

Concluded dredged material was not the cause of temporal
increases in COCs at offsite stations

1. Offsite sediment chemistry compared 
to Sediment Quality Standards.

2. Chemical Tracking System (CTS) used 
to evaluated changes over time.

No chemical concentrations
above SQS (except for
outliers)

Some trends of increasing
chemistry over time: 
• But well below SQS and some at

quantitation limits
• Some chemicals are estimated

values (between MRL and MDL) 
so “trends” may be misleading

Question 1 - Hypothesis 2
Accepted 

H3

H4 Sediment toxicity at the onsite stations does 
not exceed the PSDDA Site Condition II 
biological response guidelines due to 
dredged material disposal.

Sediment chemical concentrations at the 
onsite monitoring stations do not exceed 
the chemical concentrations associated 
with PSDDA Site Condition II guidelines due 
to dredged material disposal.

Bioassays

Sediment chemistry

• Do onsite chemical concentrations
exceed the chemical
concentrations associated with Site
Condition II guidelines?
• Compared to DMMP Maximum

Levels (ML)
• No exceedances in 2017

Question 2 - Hypothesis 3
Accepted 

Tested
• 3 onsite stations
• 1 reference (Carr Inlet)
Eohaustorius -10 day amphipod mortality

Neanthes -20 day juvenile infaunal growth 

Dendraster - larval development test

Archived
• 3 benchmark
• 1 reference
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Eohaustorius amphipod mortality test
• All samples passed

Neanthes mean growth test
• All samples passed

Dendraster larval development test
• CBS08 passes with a single hit under the 2-hit rule
• CBZ01 & CBS01 passed guidelines

DMMP (onsite) bioassay for Site Condition II not exceeded
Bioassay of benchmark samples not warranted

Question 2 - Hypothesis 4
Accepted 

H5

H6
No significant decrease in abundance of 
dominant benthic infaunal species collected 
downcurrent of the disposal site

No significant increase due to 
dredged material disposal in 
chemical body burden of benthic 
infaunal species

• Tissue Chemistry

• Molpadia intermedia

• 3 transect (triplicate)

• 3 benchmark (triplicate)

• Archived

Has a significant decrease
occurred in the abundance
of dominant benthic
infaunal species collected
down current?

Archived

Based on data collected to answer the first 2 Questions, analysis of
archived benthic infaunal and tissue samples not warranted.

Question 3 - Hypothesis 5 and 6 
not addressed (Archived)

Additional Onsite Sediment
Chemistry

In addition to standard list of 
marine DMMP conventional 
parameters and COCs:

• 10 onsite samples for Dioxin/Furan
congeners

• 3 additional onsite samples tested 
for TBT bulk and porewater (Pier 4)

• PCB congeners and PBDEs tested 
at onsite (and perimeter) stations
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Site Objective- 4 ng/kg TEQ

2017 Average on site 1.42 ng/kg

• CBR11 (4.70 ng/kg TEQ) – 1.1 cm DM
• CBP07-A (4.96 ng/kg TEQ) – trace DM

• Was 5.2 ng/kg in 2007

0-10 cm sample depth in 2017 likely 
included older dredged material

• TBT not detected in 6 onsite and 4 perimeter stations

• PBDE low frequency of detection both onsite and perimeter

• PCB congener TEQ’s- onsite lower (0.0270 ng/kg DW TEQ) than
perimeter (0.452 ng/kg DW TEQ)

Question Hypothesis Monitored Variable Interpretive Guideline Action Taken

No. 1

Does the deposited dredgedmaterial stayon 
site?

1. Dredged material remains within the site 
boundary.

Sediment Vertical ProfilingSystem 
(SVPS)

Onsite and Offsite

Dredged material layer is greater than 3 
cm at the perimeter stations?

NO

2. Chemical concentrations do not 
measurablyincrease over time at offsite 
stations due to dredged material disposal.

Sediment Chemistry

Offsite

SQS exceeded?

YES (Total PCBs and diethylphthalate 
in single replicates at CBP01)

Temporal increases?

YES

CBP01-A reanalyzed once for 
diethylphthalate and CBP01-
B reanalyzed four times for 
Aroclors. Reanalysis results 
all below SQS.

Onsite and Pier 4 chemistry 
compared to SQS and  
DMSO. Comparisons made to 
SQS for compounds with 
temporal increase. All results 
were below guideline values.

Therefore, it was concluded 
that dredged material disposal 
was not the cause of temporal 
increases in COCs at offsite 
stations.

No. 2

Are the biological effects conditions for site 
management [PSDDA-defined Site 
ConditionII] exceeded at the site due to 
dredged material disposal? (PSDDA 1988b)

3. Sediment chemical concentrations at the 
onsite monitoring stations do not exceed the 
chemical concentrations associated with 
PSDDA Site ConditionII guidelines due to 
dredged material disposal.

Sediment Chemistry

Onsite

Onsite chemical concentrations exceed 
DMMP maximum levels?

NO

4. Sediment toxicity at the onsite stations 
does not exceed the PSDDA Site Condition 
II biological responseguidelines due to 
dredged material disposal.

Sediment Bioassays

Onsite

DMMP bioassays exceed guidelines?

NO

From the report
• CTS Computational platform

needs to be revised

• Analyze benchmark sediment 
samples concurrently with
onsite and perimeter samples

Process Molpadia on 
vessel (keep option)

Retain onsite 
incidental catch of 
Molpadia

More on monitoring 
this afternoon

Questions?
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 Bioaccumulatives: fall workshop download 
Erika Hoffman, EPA 

Summary 

Erika reviewed the activities and findings of the half-day bioaccumulatives workshop hosted by the 
DMMP and held at the USACE Seattle District office on November 1, 2017.  The workshop was held in 
response to concerns raised during the 2017 SMARM about the current state of DMMP 
bioaccumulation guidelines. Erika briefly reviewed the highlights from the workshop’s two presentations, 
a reprisal of David Fox’s “Bioaccumulation Issues and Challenges” presentation from the 2017 SMARM 
and a new presentation by Erika Hoffman entitled “The Story behind Site Condition II.” The purpose of 
the first presentation was to explore the selected site management condition (Site Condition II) for the 
disposal sites, the role of the SMS Part V, and Endangered Species Act (ESA) compliance considerations 
in light of new information and concerns regarding bioaccumulation. The second presentation further 
delved into the historical underpinnings of the selected management condition, the questions raised by 
each component of Site Condition II, and the role of Site Condition II in enabling or limiting DMMP 
flexibility. The presentations and a bulleted summary of questions and discussions are available under 
“Current Issues” on the DMMO website. 

Discussion 

No questions were asked.
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Bioaccumulatives:
Fall Workshop 

Download
May 2, 2018

Erika Hoffman

EPA

DMMP 
Bioaccumulation 

Guidelines

• Initially developed in 1988/89 for PSDDA
• Revisions:

• Testing refinements (1994, 1996, 2008, 2009) 
• Basis for BCOC lists (1998)
• Updating BCOC lists (2003, 2009)
• Dioxin guidelines in (2010)

• SMARM 2017: 
• disposal site sediment and tissue chemistry
• Potential approach to revise PAH guidelines
• issues and challenges

• Bioaccumulation Workshop (November 1, 2017)

November 1 
Workshop

• Half-day event
• 42 Attendees
• Two presentations:

• Reprisal of “Bioaccumulation issues and 
challenges” 

• “The Story behind Site Condition II”
• Group discussion

Talk 1: 
Bioaccumulation 

Issues and 
Challenges

• Site Condition II and how it relates to 
bioaccumulation

• Role of SMS Part V
• ESA compliance considerations

Challenges

Revise 
Guidelines for 

Priority 
BCOCs

Revise 
Approach to 

BTs

Modify 
Disposal Site 
Monitoring

Public 
Perception

Staff Time & 
Funding

Summary of 
Challenges

Talk 2: The Story 
Behind SC II

• Historical underpinnings SC II selection and 
relationship to bioaccumulation

• Details from PSDDA historical documents
• Questions raised by each component of SC II
• SC II role in enabling or limiting DMMP flexibility 
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Summary & 
Feedback 

Available under “Current Issues” on DMMO site
• Presentations
• Relevant Documents
• Bulleted summary of questions and 

discussions Challenges

Revise 
Guidelines for 

Priority 
BCOCs

Revise 
Approach to 

BTs

Modify 
Disposal Site 
Monitoring

Public 
Perception

Staff Time & 
Funding

Next Steps



 

 PAHs at Elliott Bay and Port Gardner disposal sites and potential 
implications to open-water dredged material disposal 

Kathy Godtfredsen, Windward Environmental 

Summary 

Kathy presented the findings of a small, focused assessment intended to answer two questions regarding 
polycyclic aromatic hydrocarbons (PAHs): 

(1) Has disposal under the current DMMP PAH guidelines resulted in increased PAH 
concentrations at open-water disposal sites relative to surrounding areas? 

(2) What impact would lower guidelines for PAHs have had on past disposal volumes had they been 
in place? 

The study, funded by the Washington Public Ports Association (WPPA), utilized existing sediment and 
disposal data available for the Elliott Bay and Port Gardner sites. For question 1, no significant 
differences were found between the sediment HPAH and LPAH concentrations within the disposal sites 
as compared to the surrounding areas at the two sites. 

For question 2, an arbitrary threshold of 10x less than the current HPAH and LPAH DMMP screening 
level was selected; disposed volumes of material potentially impacted by this lower threshold were then 
calculated. Using this process, a total of 7 projects (25% of Elliott Bay projects and 7% of Port Gardner 
projects) would have been affected by the 10x less threshold for a total of 53,432 CY. 

Discussion 

Q: Clay Patmont- Did you look at calculating concentrations of cPAHs? Aren’t they the driver for the 
PAH focus? 

A: No, we didn’t calculate cPAHs. There isn’t a completed exposure pathway for humans/clams at the 
disposal sites so no focus on cPAHs. 
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PAHs at Elliott Bay and Port Gardner 
disposal sites and potential implications 

to open-water dredge disposal

Kathy Godtfredsen, PhD, Susie McGroddy, PhD, Abby Hawley, MS

Prepared for the 
Washington Public Ports Association

May 2, 2018

Background

• Mini-workshop held November 1, 2017 to 
discuss bioaccumulation issues and challenges

• Many questions remain
– Do we have a problem that needs fixing?
– Do we know?
– What are the regulatory drivers?

Focus of analysis

• Question 1: Has disposal under the current 
DMMP PAH guidelines resulted in increased 
PAH concentrations at open-water disposal 
sites relative to surrounding areas?

• Question 2. What impact would lower 
guidelines for PAHs have had on past disposal 
volumes had they been in place?

Approach to address Question 1

• Obtained sediment data from 2 sites (Elliott 
Bay and Port Gardner)

• Mapped these data and compared disposal 
zone data over the last 15 years with data 
from the surrounding area

• Focused on HPAHs and LPAHs

Available PAH data for last 15 years: Elliott Bay HPAH Data: Elliott Bay
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Elliott Bay – No significant difference Available PAH data for last 15 years: Port Gardner

HPAH Data: Port Gardner Port Gardner – No significant difference

Approach to address Question 2

• Obtained disposal data for Elliott Bay and Port 
Gardner

• Focused on HPAHs and LPAHs
• Calculated volumes disposed and determined 

data availability
• Assessed volumes with concentrations greater 

than the threshold had it been 10x less

Volumes disposed

Total volume > volume with data:
• Not all disposal project suitability determinations were easily 

identifiable on the DMMP website
• Not all identified suitability determinations included EIM 

study ID numbers

Disposal Site Volume disposed from 
2002 to 2017 ( CY)

Volume with data in EIM 
(CY)

Elliott Bay 942,584 820,366

Port Gardner 1,506,060 1,300,907
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Concentrations in disposed material (with data)

Range Average Median
Current 
threshold

10x 
Lower 
threshold

Total HPAHs 
(µg/kg) 12-4,610 696 534 12,000 1,200

Total LPAHs (µg/kg) 2.45-1,868 156 72 5,200 520

Elliott Bay

Port Gardner

Range Average Median
Current 
threshold

10x 
Lower 
threshold

Total HPAHs (µg/kg) 8.2-12,340 451 124 12,000 1,200

Total LPAHs (µg/kg) 1.7-840 82 55 5,200 520

Consequences of 10x lower threshold for LPAHs 
and HPAHs: Volumes

Elliott Bay Port Gardner

Volume 
below 

threshold;  
773,336 ; 

95%

Volume 
exceeding 
threshold; 
42,091 ; 

5%

Volume 
below 

threshold; 
1,289,566 ; 

99%

Volume 
exceeding 
threshold; 

11,341 ; 1%

Consequences of 10x lower threshold for LPAHs 
and HPAHs: Projects

Elliott Bay Port Gardner

Projects 
with no 
material 

exceeding 
the 

threshold; 
18; 75%

Projects with 
material 

exceeding the 
threshold; 6; 

25%

Projects 
with no 
material 

exceeding 
the 

threshold; 
14; 93%

Projects with 
material 

exceeding the 
threshold; 1; 

7%

Project Details
Elliott Bay

Project Dredge Year % exceedinga Volume exceeding (CY)b,c

USACE Maintenance, Duwamish DY02 10% 9,652
Glacier NW Seattle Cement DY05 100% 4,983
Port of Seattle, Fisherman's Terminal DY07 50% 12,125
Port of Seattle - Terminal 30 DY08 – DY09 20% 7,871
Port of Seattle - Terminal 91 DY08 50% 5,384
Boyer Towing Company DY11 100% 2,076 (3,900)
WSF/DOT/Mukilteo Ferry Dock DY16 60% 11,341

• 24 projects disposed material between 2002 and 2017
• 5 years with monitoring data in this time period with disposal between each
• 6 projects had material that would have exceeded the 10x lower thresholds

a Percentages exceeding the thresholds were calculated as the percent of samples that exceeded the lower threshold for LPAHs and/or HPAHs. 
b Volumes exceeding the thresholds were calculated as the percent of samples that exceeded the lower threshold for LPAHs and/or HPAHs 
multiplied by the entire disposal volume. Volume in parentheses is from DMMP.
c All projects material exceeding the 10x lower thresholds are low volume projects (< 50,000 CY) except for USACE Maintenance in DY02. 

Port Gardner
• 15 projects disposed material between 2002 and 2017
• 5 years with monitoring data in this time period with disposal between each
• 1 project had material that would have exceeded the 10x lower thresholds

Conclusions

• Question 1: No significant differences in HPAH 
and LPAH concentrations in sediment in Elliott 
Bay or Port Gardner disposal and surrounding 
areas

• Question 2: A total of 7 projects would have 
been affected, for a total of 53,432 cy, had the 
thresholds been 10x lower

Questions for consideration

• Does it make sense to lower thresholds when 
disposal site concentrations are the same as 
those in surrounding areas?

• Are the monitoring data sufficient to tell?
• What questions should the monitoring be 

addressing?
• What is the best process to assess these policy 

questions?



 

 Commencement Bay monitoring retrospective 
John Nakayama, New Fields 

Summary 

John’s presentation reviewed the monitoring findings at Commencement Bay within the context of the 
DMMP framework, and summarized how the program has adapted over time. In the 29 years since the 
Commencement Bay disposal site was established in 1988, over 8.6 million cubic yards of dredged 
material have been taken to the site, and the DMMP has conducted 10 environmental monitoring studies 
to ensure compliance with the Clean Water Act and to verify that the disposal site was performing as 
designed. The DMMP developed a monitoring framework to assess the physical, chemical, and biological 
effects of dredged material disposal at Puget Sound non-dispersive aquatic disposal sites (including 
Commencement Bay) and their surrounding environments. 

John walked through the questions and hypotheses of the DMMP disposal site monitoring framework, 
identifying strengths and weaknesses of the existing procedures and tools in use. In summary, the 
Commencement Bay site was found to be working as designed, but multiple limitations and lessons 
learned were identified that may inform potential refinements to the overall disposal site monitoring 
framework. 

Discussion 

 No questions were asked.
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Monitoring at Commencement Bay – A Retrospective

John Nakayama, Will Hafner – NewFields
Celia Barton – WDNR, David Fox, Lauran Warner - USACE

Erika Hoffman – USEPA, Laura Inouye – Ecology
SMARM 
May 2, 2018

Introduction

• Commencement Bay site 
is one of three sites 
established in 1988

• In 29 years of use, over 
8.6 million cubic yards of 
dredged material taken to 
the site – highest use in 
Puget Sound

• A total of 10 
environmental monitoring 
events

| 2

Disposal Volume and Monitoring Events

| 3

Full Monitoring

Partial Monitoring

Physical Monitoring

The Disposal Site Monitoring Framework

| 4

Question 1: Does the dredged material stay on site? 
(Hypotheses 1 and 2)? 

Question 2: Has dredged material disposal caused the 
biological effects conditions for site management to be 
exceeded at the site (Hypotheses 3 and 4)? 

Question 3: Are unacceptable adverse effects due to 
dredged material disposal occurring to biological 
resources off site (Hypotheses 5 and 6)? 

Commencement Bay Monitoring Summary

| 5

Survey

DY-
specific 
Disposal 
Volume 
(cy)

Cumulative 
Volume 
(cy)

Hypothesis No. 
1 (Dredged 
Material 
Within Site 
Boundaries?) 

Hypothesis No. 
2 (Offsite 
Chemistry 
Within SQS?)

Hypothesis 
No. 3 (Onsite 
Chemistry 
Below 
DMMP 
MLs?)

Hypothesis No. 
4 (Onsite 
Toxicity passes 
DMMP 
Guidelines?)

Hypothesis No. 5 
(Tissue Chemistry 
Passes DMMP 
Guidelines?)

Hypothesis No. 6 
(Benthic Infauna 
Abundance 
Passes DMMP 
Guidelines?)

1995 Full 
Monitoring

290,857 308,405 Yes Yes Yes Yes Yes Yes

1996 Partial 
Monitoring

460,684 769,089 Yes Yes Yes Yes -- --

1998 
Physical 
Monitoring

693,540 1,462,629 No Yes -- -- -- --

2001 Full 
Monitoring

265,867 2,762,591 No Yes Yes Yes Yes Yes

2003 Tiered-
Full 
Monitoring

710,675 3,473,266 No No Yes Yes Yes Yes

2004 Partial 
Monitoring

1,205,993 4,679,259 No Yes Yes Yes -- --

2005 
Physical 
Monitoring 
and Phenol 
Study

949,399 5,628,658 No
Yes (SVOA 

Only)
-- -- -- --

2007 Full 
Monitoring

1,324,254 7,763,912 Yes Yes Yes Yes Yes Yes

2013 
Physical 
Monitoring

452,110 8,216,022 Yes -- -- -- -- --

2017 Tiered-
Full 
Monitoring

474,115 8,690,137 Yes Yes Yes Yes -- --

Hypothesis 1: Dredged Material Remains within 
Site Boundary

Sediment Profile Imaging (SPI) showed offsite 
migration during 5 monitoring events (exceeding 3 cm 
threshold)

| 6
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Percent Fines and Dredged Material Volumes

| 7 | 8

Note: suitable volume shown, may not represent the makeup of material that 
went to the disposal site

Sources of Suitable Dredged Material

Hypothesis 1: Dredged Material Remains within 
Site Boundary

• SPI has been a very effective tool for tracking 
offsite migration of material

• SPI also provides a qualitative assessment of 
benthic habitat conditions

| 9

Idealized Development of Infaunal Successional Stages 
(Pearson and Rosenberg 1978)

Hypothesis 2: Chemistry at off-site stations does 
not increase over time
1. Does perimeter chemistry remain below SQS?

• 2003 Tiered-Full Monitoring – SQS exceeded for 
phenol (2 stations), and butylbenzylphthalate and 
bis(2-ethylhexyl)phthalate (1station)

- Phthalates not in all replicates
- Phenol study was conducted in 2005

| 10
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Hypothesis 2: Chemistry at off-site stations does 
not increase over time
2. Time Trend Analysis

• Original guideline value triggers (PTI 1990) 
based on baseline values at 12 perimeter 
stations (1.25X metals; 1.47X organics)

- Exceedance of any chemical trigger resulted in 
benchmark analysis 

• Chemical Tracking System (CTS) was adopted in 
1996 to provide a statistically-based early 
warning system

- Identify chemical that may be increasing before 
reaching SQS

- Statistical power - triplicate samples at 4 perimeter 
stations

| 11

Hypothesis 2: Chemistry at off-site stations does 
not increase over time
• CTS Benefits

- Provides a statistically-based time trend analysis of 
chemicals

- Accounts for outliers

• CTS Limitations
- Chemical concentrations flagged as increasing have 

been well below SQS
- Early warning or false alarm?

| 12
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Question 2: Has dredged material disposal 
caused the biological effects conditions for site 
management to be exceeded at the site?

Hypothesis 3: Onsite sediment chemical 
concentrations are below the MLs

• Seven monitoring events – Hypothesis
Accepted

Hypothesis 4: Onsite bioassay testing passes 
DMMP guidelines

• Seven monitoring events – Hypothesis
Accepted

| 13

Addressing Question 2 at Commencement Bay

• Monitoring framework is 
straightforward for comparing on-
site conditions to Site Condition II 
(sediment chemistry and benthic 
toxicity)

• Dioxin site management objective 
based on natural background –
DMMP adopted a random onsite 
sampling design to check for 
compliance

• What is missing is a check on 
onsite bioaccumulation

| 14

Question 3: Are unacceptable adverse effects 
due to dredged material disposal occurring to 
biological resources off site?

Hypothesis 5: Offsite tissue chemistry passes 
DMMP guidelines

• Four monitoring events – Hypothesis
Accepted

Hypothesis 6: Offsite benthic infauna abundance
passes DMMP guidelines

• Four monitoring events – Hypothesis
Accepted

| 15

Addressing Question 3 at Commencement Bay

• Some difficulties that have 
arisen with implementation 
and interpreting the 
results:

- Availability of biomass
- The need to use pre-

established transect 
stations

- Area-wide changes to 
benthic communities

• SPI monitoring provides 
an assessment of benthic 
habitat quality

| 16

Molpadia intermedia

Summary – What Have We Learned?

• The Commencement Bay site is working as designed

• The current PSDDA monitoring framework provides 
robust and important information for site management

• The approach has allowed for adaptive management to 
address issues as they occur (e.g., adding onsite 
stations for dioxin analysis, moving the disposal 
coordinates)

| 17

Limitations

• Area-wide changes to sediment chemistry are often 
not captured during monitoring 

• Recommendation of concurrent analysis of benchmark 
samples with perimeter and transect samples

• Interpretive guideline for Hypothesis 2 can result in 
ambiguous conclusions

• Statistically significant increasing trend for a low-level 
chemical well below SQS 

• Single samples at 12 perimeter stations versus 
triplicates at 4 perimeter stations

| 18
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Limitations

• Differing sampling depths (tracking off-site 
movement [0-2 cm] vs. determining compliance with 
site management objectives [0-10 cm])

• Variability of Molpadia abundance
• Biomass available onsite?

• Pre-established transect stations

• Area-wide changes to benthic communities have 
triggered benchmark station analysis

• Benthic habitat quality via SPI may be more efficient and 
meaningful

| 19



 

 Disposal site monitoring: reconsidering the framework 
Lauran Warner, USACE 

Summary 

Lauran’s presentation revisited the existing disposal site monitoring framework, focusing on the 
strengths and weaknesses of the specific questions and hypotheses based on 25+ years of DMMP 
experience of implementation and use at all of the Puget Sound open-water disposal sites. In general, we 
have learned that dredged material (mostly) stays on site, and that sediment profile imaging (SPI) is an 
excellent and cost-effective management tool for addressing Question 1.  Onsite sediment has generally 
met Site Condition II, while interpreting offsite sediment results (from perimeter stations) can be 
confusing, even with Chemical Tracking System (CTS).  After 25+ years with some minor updates but 
no fundamental changes to the questions and hypotheses, the existing monitoring framework begs 
questions such as:  

• Are the monitoring objectives still relevant? 
• What are the best monitoring triggers? 
• Does comparison to baseline provide useful information? 
• How can we improve the sample design? 
• How do we address bioaccumulation testing? 
• Do we still need the CTS? 
• Are changes to the interpretive guidelines needed? 

In summary, the DMMP acknowledged that the existing monitoring framework needs some focused 
scrutiny to ensure continued successful disposal site management, and a lot of work will be needed. 

Discussion 

Peggy Myre – There is a similar process happening in New England where they are reframing monitoring 
based on public perception.  Are you willing to reconsider your 3 Questions?  Dredged material 
movement on-site and off-site is critical, of course.  But how about different questions regarding 
whether chemicals are getting into the food chain? 

Teresa Michalsen – We need to think about which of the questions are still useful vs. those that have 
been already answered based on previous monitoring.  If a question has been answered over the last 25-
30 years, we may not need to keep monitoring it. We could be asking some questions more 
infrequently, like every 10 years (e.g., are there impacts on benthic community).   I think one question 
that has been largely answered is whether we are having an impact on the benthic community. And the 
answer seems to be “no.”  We already know that we’re not seeing sediment moving offsite. Perhaps we 
could eliminate (or decrease the frequency) of benthic community monitoring and, instead, focus on 
bioaccumulation. We could compare any bioaccumulation data we get to PSEMP data. If we see benthic 
community changes, we need to determine if it is associated with an area-wide problem or related to a 
disposal site. It is important to re-examine those original questions in order to determine which to focus 
on and if they need reframing/modification.  

Erika Hoffman –The original questions aren’t set in stone and, yes, we are open to changing them. 

Kathy Godtfredsen –Our current focus should be on making changes to our monitoring and how we 
look for changes in the field and not on creating new guidelines based on perceived thresholds for 
adverse impacts. Are there impacts occurring and we’re not seeing them for some reason? Consider 
managing from a site perspective vs DMMU-by-DMMU.   When we put a given concentration of a COC 



 

out there, what do we then see?  It’s easier to link those things in this day and age than it was before 
when PSDDA was being developed.  

A: Monitoring is expensive and hard to do.  What are we seeing out there?  Does it reflect a recent 
disposal or one last month? Monitoring in a deep-water environment is challenging. We can’t always see 
adverse effects in the environment especially when monitoring using limited amount of tools/assays.  We 
don’t agree that a measurable effect must be seen to justify changing guidelines. 

Teresa Michelsen – Seems like we don’t have many sediment thresholds for bioaccumulatives (or the 
ones we have need revision). We could create a short list of BCOCs for focused work by screening for 
a large array of chemicals in on-site and off-site locations, including ones that aren’t even on our radar 
right now. Target any COCs that are higher in the disposed material than in the surrounding areas.  
One interpretation of Site Condition II could be comparison to off-site. 

Laura Inouye –Such an approach would have to look at a lot of disposals to be representative. 

Erika Hoffman – Concerned about Windward’s approach (comparison of on-site and off-site PAH data 
from Elliott Bay and Port Gardner – presented earlier). Even if we had perfect data (100s of samples) 
and we ran the statistics and there was no difference [between on-site and off-site], I don’t agree that 
outcome of such a comparison should be the final word on whether there’s a problem with our current 
PAH guidelines.  The current guidelines which are based on toxicity to a non-sensitive receptor 
(benthos narcosis) are, by definition, less protective than ones based on toxicity to a sensitive receptor 
(carcinogenesis in flat fish). Just because application of the current guideline never appears (based on 
infrequent monitoring) to result in the site sediment PAHs approaching the guideline value, doesn’t 
mean that the current guideline is valid for use in screening dredged material.  

Kathy Godtfredsen -  It’s important to note that there are many years of data showing that the 
concentrations that are out there [at the disposal sites] aren’t near the thresholds and are unlikely to 
ever approach those concentrations. I think we have 30 years of data to show that this just isn’t 
happening. We have a lot of data that show, yes, in 1988, there was a really valid concern, but I think 
now in 2018, we’re feeling pretty good. The other concern I have is that just because it [disposal site 
concentrations] are not different than the surrounding area, is that good enough? The basis for PAH 
guidelines is a whole different regulatory question that is too expansive for DMMP program alone to fix. 

Clay Patmont – It seems to me that we, as a program, are moving from a focus on acute/chronic benthic 
effects to bioaccumulation. Thirty years ago, the whole program was about benthic critters and toxicity. 
We’re obviously moving towards the bioaccumulation issue. The questions are different now as well as 
the spatial scales associated with these questions.  English Sole swim around large areas and live a long 
time. Changing guidelines, even if only a small number of projects are affected, have big economic 
impact.  There are real consequences to saying “no” to open water disposal.  Everything I’ve seen today 
is really encouraging. I wonder if we could tolerate something 2x higher than a threshold to protect 
English Sole.  We need to think on bigger scale (like SMS did w Regional Background).  Is there room for 
some of that in the DMMP’s process?  We’ve proven that we’re good at managing the sites. 

Peggy Myre– Thinking about the time it takes to revise guidelines raises some interesting questions.  
SCUM II is a living document whereby more data will come in and numbers will be adjusted.  Is it 
possible to do something similar with DMMP guidelines? 
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1987-ish

SMARM 2013

Primary Functions of 
Monitoring:  MPTA 1988

 Comply with CWA Section 
404

 Verify predictions of post-
disposal conditions

 Document site conditions 
and impacts of disposal

 Basis for annual review and 
updates to testing

1988 2010
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Major Changes in UEMP
2007

 Volume trigger

 Incorporated updates to 
BCOC list

 Use of Chemical 
Tracking System (CTS)

 Interpretive guidelines 
updated

Questions Hypothesis
Monitoring 

Variable
Interpretive Guideline Action Item when exceeded*

No.1 
Does the deposited 
dredged material stay 
on site? 

1. Dredged material remains within the site boundary? 
Sediment Profile 

Imagery (SPI)
Onsite & Offsite 

Dredged material > 
3 cm at the perimeter 

stations 

Further assessment is required to determine 
full extent of dredged material deposit. 

2. Chemical concentrations do not measurably increase 
over time due to dredged material disposal at offsite 
stations. 

Sediment 
Chemistry 

Offsite 

Washington State Sediment 
Quality Standards and 

Temporal Analysis 

Post-disposal benchmark station chemistry is 
analyzed and compared with appropriate 
baseline benchmark station data. 

No. 2 
Are the biological 
effects conditions for 
site management 
exceeded at the site 
due to dredged 
material disposal? 

3. Sediment chemical concentrations at the onsite 
monitoring stations do not exceed the chemical 
concentrations associated with PSDDA Site Condition II 
guidelines due to dredged material disposal 

Sediment 
Chemistry

Onsite

Onsite chemical 
concentrations are 

compared to DMMP 
maximum levels. 

PSDDA agencies may seek adjustments of 
disposal guidelines and compare post-disposal 
benchmark chemistry with appropriate 
baseline benchmark station data. 

4. Sediment toxicity at the onsite stations does not exceed 
the PSDDA Site Condition II biological response guidelines 
due to dredged material disposal. 

Sediment 
Bioassays

Onsite

DMMP Bioassay Guidelines 
(Section 401 Water Quality 

Certification) 

Benchmark station bioassays are performed (if 
archived after monitoring) and compared with 
baseline benchmark bioassay data. 

No. 3 
Are unacceptable 
adverse effects 
due to dredged 
material disposal 
occurring to biological 
resources off site? 

5. No significant increase due to dredged material disposal 
has occurred in the chemical body burden of benthic 
infaunal species collected down current of the disposal site 

Tissue Chemistry
Transect 
Offsite

Guideline values Metals: 3x 
baseline conc. Organics:  

5x baseline conc. 

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

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. 

Infaunal 
Community 
Structure
Transect
Offsite 

Guideline values 
Abundance of major taxa < 
1⁄2 baseline macrobenthic

infaunal abundances 

Compare post-disposal benchmark benthic 
data with baseline benchmark data.

Hypothesis 1:  Dredged 
material remains within 
the site boundary.

Hypothesis 2:  Chemical 
concentrations do not 
measurably increase over 
time due to dredged 
material disposal at offsite 
stations. 

Q1:  Does 
deposited 
dredged 
material 

stay onsite?
Tools:  SPI

Tools:  Perimeter 
sediment chemistry

Does this information help 
answer this question?

Hypothesis 1:  Dredged 
material remains within 
the site boundary.

SPI Works

Physical tracking of disposed material

Physical tracking of 
disposed material

Benthic community 
structure information

Hypothesis 2:  Chemical 
concentrations do not 
measurably increase over 
time due to dredged material 
disposal at offsite stations. 

Supposed to complement 
SPI by detecting any elevated 
sediment chemistry from DM 
that migrates offsite.   

BUT…
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How Do We Know Elevated Perimeter 
Chemistry is From Dredged Material?

Theoretically…

Compare current 
benchmark 
chemistry with 
baseline benchmark 
chemistry.

Actually….
 Perimeter chemistry 

detected was not seen 
in projects disposed at 
site

 Trends could not be 
detected from 
benchmark 
comparisons

Site Condition II:  “minor 
adverse effects on biological 
resources due to sediment 
chemicals.  Some species 
may be affected within the 
site from long-term exposure 
to sediment chemicals (only 
sublethal effects are 
anticipated).”  PSDDA 1988

Q2:  Is Site 
Condition II 
exceeded 

at the site?  

Hypothesis 3: Sediment 
chemical concentrations at 
the onsite monitoring 
stations ≤ chemical 
concentrations associated 
with SCII guidelines due to 
dredged material disposal. 

Hypothesis 4:  Sediment 
toxicity at the onsite 
stations ≤ the SC II 
biological response 
guidelines due to dredged 
material disposal. 

Q2:  Is Site 
Condition II 
exceeded 

at the site?  Tools:  Sediment 
chemistry

Tools:  Sediment 
bioassays

Right Information to Answer this 
Question?Q2:  Is Site 

Condition II 
exceeded 

at the site?  What about bioaccumulation?
Is sediment chemistry sufficient to 

address onsite bioaccumulation?

3 onsite sample locations 
Including target location (generally 

coarse grain sizes) 

Hypothesis 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.

Hypothesis 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.

Q3:  
Unacceptable 

adverse effects 
to biological 
resources off 

site? Tools:  Tissue 
chemistry - transect

Tools:  Infaunal 
community 
structure - transect

Compared with 
“baseline” (1988-1989) Q3:  

Unacceptable 
adverse effects to 

biological 
resources off 

site?
What adverse effects look like?

If they’re from dredged material 
disposal?

How Do We Know….?
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Tr
an

se
ct

 S
ta

tio
ns Offsite Tissue Concentrations

WHERE:  Consistent transect stations?  
Or follow actual footprint?

WHAT:  Need a lot of tissue.  
Available species vary in time and space 

WHEN:  Only if offsite material?  
Compare with baseline?

Q3:  
Unacceptable 

adverse 
effects to 
biological 

resources off 
site?

Benthic Community Data 
of Limited Use

If track offsite 
material, can’t 
compare with 

past (baseline)

Area-wide 
variations over 

time

Different 
depths/habitats 

over transect

Q3:  
Unacceptable 

adverse effects 
to biological 

resources off 
site?

Dredged Material 
(Mostly) Stays On Site

Can be tracked with 
SPI

Target-location shift 
implemented; useful 
management tool

Onsite Sediment:  Meets Site Condition II

• Most chemicals – 3
• Dioxins - 10

3 – 10 onsite 
locations sampled

• A few exceedances of SLOnsite chemistry 
 ML

• Bioassays have always passedOnsite bioassays 
 SCII

Is this enough?
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Offsite Sediment:  
Results from 
Perimeter Station 
Samples Can Be 
Confusing, Even 
With CTS

Are These Objectives Still 
Relevant?

 Comply with CWA Section 
404

 Verify predictions of post-
disposal conditions

 Document site conditions 
and impacts of disposal

 Basis for annual review and 
updates to testing

Questions:  Timing and Comparisons

e.g., are we fulfilling the requirements of the Clean Water Act, the PSDDA EIS, state 
sediment standards, ESA….

What are best 
triggers for 
monitoring? Volume? 
Time?

Does comparison to 
baseline give us 
useful information?

 Add more onsite sediment 
samples?

 Drop disposal zone (Z) stations?

 Placement of random stations 
– onsite vs. DM foot-print?

 Transect stations – useful?

Questions:  Sample Design Questions:  Sample Analysis
 Lab bioaccumulation testing of 

onsite sediments?

 Continue analysis of List 2 BCOCs?

 Continue analysis of chemicals 
dropped from COC list?

 Sediment chemistry at transect 
stations?

 Concurrent chemistry at benchmark 
stations?

 Collect new “Baseline” data for all 
benchmark and perimeter stations –
especially for BCOCs like dioxin and 
TBT?
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Questions:  Data 
Analysis

 Need for Chemical Tracking System?
 Guidelines for addressing outliers and non-

detects?
 Evaluate sediment data for bioaccumulatives 

based on area averages?
 Changes to interpretive guidelines (SPI, chemistry, 

bioassays)?
 Bioaccumulation special study –tissue data from 

disposal site environs?
 Need for benchmark stations?

Benthic Sampling 1987

Science Crew – RV Bold Survey 2008

Benthic Sampling 2017

A Lot of Work, A Lot of Thoughts

Questions Hypothesis
Monitoring 

Variable
Interpretive Guideline Action Item when exceeded*

No.1 
Does the deposited 
dredged material stay 
onsite? 

1. Dredged material remains within the site boundary? 
Sediment Profile 

Imagery (SPI)
Onsite & Offsite 

Dredged material > 
3 cm at the perimeter 

stations 

Further assessment is required to determine 
full extent of dredged material deposit. 

2. Chemical concentrations do not measurably increase 
over time due to dredged material disposal at offsite 
stations. 

Sediment 
Chemistry 

Offsite 

Washington State 
Sediment Quality 

Standards and Temporal 
Analysis 

Post-disposal benchmark station chemistry is 
analyzed and compared with appropriate 
baseline benchmark station data. 

No. 2 
Are the biological 
effects conditions for 
site management 
exceeded at the site 
due to dredged 
material disposal? 

3. Sediment chemical concentrations at the onsite 
monitoring stations do not exceed the chemical 
concentrations associated with PSDDA Site Condition II 
guidelines due to dredged material disposal 

Sediment 
Chemistry

Onsite

Onsite chemical 
concentrations are 

compared to DMMP 
maximum levels. 

PSDDA agencies may seek adjustments of 
disposal guidelines and compare post-
disposal benchmark chemistry with 
appropriate baseline benchmark station data. 

4. Sediment toxicity at the onsite stations does not exceed 
the PSDDA Site Condition II biological response guidelines 
due to dredged material disposal. 

Sediment 
Bioassays

Onsite

DMMP Bioassay 
Guidelines (Section 401 

Water Quality Certification) 

Benchmark station bioassays are performed 
(if archived after monitoring) and compared 
with baseline benchmark bioassay data. 

No. 3 
Are unacceptable 
adverse effects 
due to dredged 
material disposal 
occurring to biological 
resources offsite? 

5. No significant increase due to dredged material disposal 
has occurred in the chemical body burden of benthic 
infaunal species collected down current of the disposal site 

Tissue Chemistry
Transect 

Guideline values Metals: 3x 
baseline conc. Organics:  

5x baseline conc. 

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

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. 

Infaunal 
Community 
Structure
Transect 

Guideline values 
Abundance of major taxa < 
1⁄2 baseline macrobenthic

infaunal abundances 

Compare post-disposal benchmark benthic 
data with baseline benchmark data.

• Easy to track with SPI
• Can manage disposal to control mound 

height, offsite drift 

• Site Condition II
• Consistency with SMS

• “Unacceptable adverse effects” may be redefined 
• Bioaccumulation?

Questions Hypothesis
Monitoring 

Variable
Interpretive Guideline Action Item when exceeded*

No.1 
Does the deposited 
dredged material stay 
onsite? 

1. Dredged material remains within the site boundary? 
Sediment Profile 

Imagery (SPI)
Onsite & Offsite 

Dredged material > 
3 cm at the perimeter 

stations 

Further assessment is required to determine 
full extent of dredged material deposit. 

2. Chemical concentrations do not measurably increase 
over time due to dredged material disposal at offsite 
stations. 

Sediment 
Chemistry 

Offsite 

Washington State 
Sediment Quality 

Standards and Temporal 
Analysis 

Post-disposal benchmark station chemistry is 
analyzed and compared with appropriate 
baseline benchmark station data. 

No. 2 
Are the biological 
effects conditions for 
site management 
exceeded at the site 
due to dredged 
material disposal? 

3. Sediment chemical concentrations at the onsite 
monitoring stations do not exceed the chemical 
concentrations associated with PSDDA Site Condition II 
guidelines due to dredged material disposal 

Sediment 
Chemistry

Onsite

Onsite chemical 
concentrations are 

compared to DMMP 
maximum levels. 

PSDDA agencies may seek adjustments of 
disposal guidelines and compare post-
disposal benchmark chemistry with 
appropriate baseline benchmark station data. 

4. Sediment toxicity at the onsite stations does not exceed 
the PSDDA Site Condition II biological response guidelines 
due to dredged material disposal. 

Sediment 
Bioassays

Onsite

DMMP Bioassay 
Guidelines (Section 401 

Water Quality Certification) 

Benchmark station bioassays are performed 
(if archived after monitoring) and compared 
with baseline benchmark bioassay data. 

No. 3 
Are unacceptable 
adverse effects 
due to dredged 
material disposal 
occurring to biological 
resources offsite? 

5. No significant increase due to dredged material disposal 
has occurred in the chemical body burden of benthic 
infaunal species collected down current of the disposal site 

Tissue Chemistry
Transect 

Guideline values Metals: 3x 
baseline conc. Organics:  

5x baseline conc. 

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

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. 

Infaunal 
Community 
Structure
Transect 

Guideline values 
Abundance of major taxa < 
1⁄2 baseline macrobenthic

infaunal abundances 

Compare post-disposal benchmark benthic 
data with baseline benchmark data.

Keep
• Easy to track with SPI
• Management Tool

• Sample more 
stations

• Keep feedback loop
Keep

AddAdd
• Onsite 

bioaccumulation 
tests

???

Keep

• Any offsite material ≤ SCII 
(sediment chemistry)

Modify
• Benthic habitat ≥ 

guidelines (via 
SPI)

LCW9
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30TH SEDIMENT MANAGEMENT ANNUAL REVIEW MEETING  
May 2, 2018  8:30 am – 3:30 pm 

SMARM 2018:  Please join the Dredged Material Management Program (DMMP) and the Department of 
Ecology’s Sediment Management Standards Program (SMS) for the 30th year of cooperative sediment 
management meetings.   

Highlights this year include: 

• Reports from Ecology’s Toxics Cleanup Program and EPA Superfund activities 
• Afternoon session devoted to the monitoring and management of DMMP disposal sites 
• Expanded poster session 
• Food trucks:  the Federal Center South cafeteria has 

closed.  Food trucks will be available and the cafeteria 
space open for eating and socializing during lunch.  

 
Poster Session:  We’re hoping for lots of relevant posters for an 
interactive poster session.  To submit abstracts for a DMMP-
related poster please contact Kelsey van der Elst 
(Kelsey.Vanderelst@usace.army.mil) by April 20, 2018. 

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 Friday, 
April 20th, and should include: 

• A statement of the issue/concern/topic 
• Relevance to the DMMP and/or SMS programs and 

stakeholders 
• Alternatives or suggestions for topic resolution 

 

 

 

  

FOR MORE INFORMATION 
E-mail:  CENWS-DMMOTeam@usace.army.mil   
Web: http://www.nws.usace.army.mil/Missions/Civil-
Works/Dredging/  

LOCATION 
Corps of Engineers, Seattle District 
Building 1202, Salish Sea Conference Room 
4735 East Marginal Way S. 
Seattle, Washington 98134 

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.    
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. 

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. 

LUNCH 
No cafeteria service available!  Please plan to 
bring a lunch or purchase from one of three 
available food trucks.  Limited food options also 
available at the Signature Coffee stand in the 
meeting building. 
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DIRECTIONS TO SMARM 2018 
4735 E Marginal Way South, Seattle, Washington 98134 

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 ½ 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. 
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30th Sediment Management Annual Review Meeting Agenda 
May 2, 2018 

8:30 Coffee and Registration Refreshments courtesy of Ecology 
and DMMP 

9:00 Welcome Moderator:  David Fox, USACE 

9:10 Opening Remarks Col. Mark Geraldi, Seattle District 
Commander 

SESSION 1: THE YEAR IN SEDIMENT MANAGEMENT 

9:15 
Ecology Toxics Cleanup Program updates: New 2017/18 
guidance and policies, future 2019 SCUM II revisions, and 
2018/19 legislative budget 

Chance Asher, Ecology 

9:45 Superfund sediment sites in Puget Sound: status and 
activities Elly Hale, EPA 

10:15 Break  

10:35 

DMMP’s 30th Year:  Challenges Old and New  

• DY18 Year-in-Review 
• Updates on SMARM 2017 Issues Heather Fourie, USACE 

• 2017 Monitoring at the Commencement Bay Site Celia Barton, DNR 

11:30 Lunch – Food trucks, bring-your-own 

SESSION 2:  DISPOSAL SITE MONITORING AND MANAGEMENT 

12:30 

• Bioaccumulatives:  Fall Workshop Download Erika Hoffman, EPA 

• PAHs at Elliott Bay and Port Gardner Disposal 
Sites and Potential Implications to Open-Water 
Dredged Material Disposal 

Kathy Godtfredsen, Windward 
Environmental 

• Commencement Bay Monitoring Retrospective John Nakayama, NewFields 

1:35 Break & Poster Session  

2:00 Disposal Site Monitoring:  Reconsidering the Framework Lauran Warner, USACE 

2:30 Extended Q&A and Discussion All 

3:00 Meeting Wrap-Up David Fox, USACE 
 
 
Times for each presentation are approximate.  Questions and discussion will be encouraged 
and welcomed after each talk. 



 

POSTER SESSION TITLES 

Spatial Distribution of Benthic Macroinvertebrate Biomass in Puget Sound – 
Establishing a Baseline, Dany Burgess, Ecology 

Seagrass Response to Increased Sediment Deposition from Dam removal on the 
Elwha River (WA, USA), Bart Christiaen and Lisa Ferrier, DNR 

Changes in the Disposal Mound at the Commencement Bay Site Following 
Relocation of the Disposal Coordinates in 2007, Dave Fox, USACE 

2014/15 Nisqually Reach Benthic Trawl Survey Highlights, Heather Fourie, USACE 

Closing the PFAS Mass Balance - The TOP Assay, Kathy Kreps, TestAmerica 

Biological Monitoring of Dredged Material Disposal Sites Offshore of the Mouth 
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