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East Waterway
Operable Unit (EW)

* Located in Seattle, Washington
* 1.5 miles long

* -51 feet mean lower low water
* 157 acres of sediment

* QOutlet of Duwamish Waterway
and Green River
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East Waterway Operable Unit of Harbor Island Superfund Site




Example Remedial Alternative

Sill Reach — West
Seattle Bridge

West Seattle Fwy

Underpier Area

Alaskan Way Viaduct Fwy

« 121 to 132 acres of active cleanup
« Dredging 810,000 to 1,080,000 cubic yards
« Remedial action levels developed to achieve natural background

Underpier
Area

Removal
B Partial dredge and capping
B | situ treatment

No action



Feasibility Study Predictions

Natural background PRGs are unattainable
due to the urban setting and sediment
iInputs from upstream of the LDW

Accumulating sediment concentrations not
related to EW site sources are higher than
natural background

— Green River suspended sediments

— General urban runoff




£ APPROACH + METHODS

Estimating Anthropogenic Background (AB)

« Anthropogenic background: “Natural and human-made
substances present in the environment as a result of

human activities (not specifically related to the CERCLA
release in question)” (EPA 1989)

« EPA and East Waterway Group Working Group
— Assemble and evaluate existing data

— If sufficient data, develop AB estimates for PCBs, dioxins/furans,
and arsenic



A Nnn U a | Total Deposits in East Waterway (11,112 Metric Tons Annually)

W Each block represents 10 metric tons

Waterway

=98.8% ®0.55% " 0.43% " 0.24%

11,000 Metric Tons Anually 63 Metric Tons Anually 49 Metric Tons Anually 27 Metric Tons Anually
Green River LDW Lateral EW Lateral LDW Bedded
Solid Deposit Solid Deposit Solid Deposit sediment
Contribution Contribution Contribution

Solid Deposit Contribution
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Green River
Sampling Location u\

<«—Lower Duwamish
X Waterway (RM 0-5)

| Rentom\
'-\\

\\

~ [urning Basin

Green-Duwamish River

Anthropogenic Back-
ey Watershed

ground Sampling
Location (RM 10)

Kent

Land Use Land Use d- |
Federa

|
Downstream of RM 10 Upstream of RM 10 Way Auburn

Howard Hanson Dam

Enumclaw

200,000
acres
68%

| Natural resources, park, agriculture, and open space
Residential areas and schools
Commercial and industrial areas and Rights of Way




Green and Duwamish River Sediment Transport

. Transport and Settling Exiting the LDW (Entering the

Exiting the Green River

within the LDW East and West Waterways)
Clay, Clay,
Fine Silt Fine Silt
Medium, Medium, Coarse Silt
Coarse Silt
Fine Sand » Fine Sand
Medium » Medium, Coarse Sand

Coarse Sand

Settling within the LDW



Suspended Solids Sampling Methods

* 44 samples by centrifugation (included)

« 12 samples by filtration (included)

* 9 samples by baffle- or jar-style sediment trap (excluded)
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Suspended Solids Sampling Methods

* 44 samples by centrifugation (included)

« 12 samples by filtration (included)

* 9 samples by baffle- or jar-style sediment trap (excluded)
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PCBs

« Decision: exclude PCB Aroclors

49 congener samples and 7 Aroclor samples

37 centrifuge and 12 filter solids samples (2013 to 2017)

4 Non-detect treatments evaluated: not sensitive

Total PCBs (ug/ kg)

Data Subset Count Mean Median 90th Pctl
Congeners 49 E 17 8.8 I 46
Aroclors (Ecology Samples) 7 I:I 14 j 7.5
Congeners + Ecology Aroclor Samples 56 |:| 17 j 8.6 I 48 \
All Aroclor Samples 24 r 18 |= 13 I 45




Dioxins/Furans

* 44 centrifuge and 10 filter samples
(2013 to 2017)
» EPA prefers congener-specific AB values

e 4 congeners were primary contributors

to risk from seafood consumption (86%) o il ” . '”‘----!----.......;a‘.J.;
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« TEQ also presented to support risk
communication




Arsenic

* 46 centrifuge and 12 filter solids samples (2013 to 2017)

* Average bedded sediment concentrations in EW are lower than Green River
suspended solids concentrations

« Biogeochemical reactions can result in the release of arsenic from anaerobic
sediment following deposition

« Green River arsenic concentrations are influenced by natural geogenic sources

* Arsenic AB based on suspended solids but acknowledge a high bias in AB value

Location Mean N Sample Year Range

Green River Suspended Solids 17.2 52 2008-2017
East Waterway Sediments 11.0 239 1995-2009



Outliers

* The suspended solids dataset was
analyzed for potential outliers

« Concentrations fit a log-normal
distribution (including highest)

« Highest concentrations were
consistent with the Green River
conceptual site model (river flow
and precipitation conditions)

 No outliers were identified: all data
were retained

Total PCB Congeners
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Log Concentration (log ug/kg )

Total PCBs

Theoretical Quantiles



Grain Size Adjustments for Organics

Organic contaminant

concentrations correlate to grain Sensitivity Analysis
size, consistent with Green River
bedded sediment data

Green River suspended solids Fines Normalize* -

have a higher percentage of sand . _
. . Fines Adjustment Based on

compared to fine-grained Particle Surface Area

-20 0 20 40 60

Percent Change From Dataset
Without Grainsize Adjustment

Exclude Samples with <60% Fines r

sediment entering EW (low bias)

Fines normalization selected for
. . B Total PCBs
Organlc contaminants I Dioxin/furan TEQ



River Flow and Precipitation Weighting

« Suspended solids concentrations 1000
vary with river flow and
precipitation conditions

800

600

» Flow and precipitation weighting
explored to adjust for different river

400
conditions
200
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Sensitivity Analysis

B Total PCBs Average Daily Flows (cfs)
Weight Samples Based on P Dioxin/furan TEQ
Flow and Precipitation Conditions )
B Arsenic

-20 0 20 40 60

Percent Change From Dataset
Without Grainsize Adjustment
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Sensitivity
Analysis

Include Ecology Aroclor Samples

Include Sediment Trap Samples

Exclude Samples with <60% Fines

Fines Normalize*

Fines Adjustment Based on
Particle Surface Area

Weight Samples Based on
Flow and Precipitation Conditions

Include Adjustment for
EW and LDW Laterals

I mm TotalPCBs

P Dioxin/furan TEQ
I B Arsenic

T —

-20

0 20 40 60

Percent Change From Dataset
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EPA-Approved Anthropogenic Background

Values for East Waterway

Chemical Unit Detect Mean 95% Upper Confidence Limit
Total PCBs Hg/kg 49/49 22 31
Arsenic mg/kg 52/52 17 20
1,2,3,7,8-PeCDD ng/kg 46/54 1.7 2.1
2,3,4,7,8-PeCDF ng/kg 45/54 0.9 1.1
2,3,7,8-TCDD ng/kg 42/54 0.58 0.71
2,3,7,8-TCDF ng/kg 46/54 0.91 1.2
Dioxins/Furans Toxic na/kg 54/54 78 96

Equivalent (TEQ)

ANCHOR



https.//eastwaterway.org

Wil East Waterway
= Cleapup 1
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The East Waterway, located in Seattle, WA, is one of the most active commercial
waterways in the Pacific Northwest, supporting shipping and water-based

industries. Most vessel traffic consists of shipping container vessels and
tugboats.
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Anchor QEA
dberlin@anchorgea.com
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