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Site Characterization Summary

e 2001 - 2002: Round 1 Sampling
— Physical System and Fish Tissue

e 2004 — 2005: Round 2 Sampling

— Major sampling effort focused on sediment
chemistry and bioassays, surface water,
groundwater and benthic tissue

e 2006: Round 3A Sampling
— Surface water, lamprey and sturgeon



Site Characterization Summary

e 2007: Round 2 Report

— Comprehensive summary of all data through
Round 2

— Preliminary risk evaluation
— Initial PRGs and AOPCs
— Identification of “final” data gaps

e 2007: Round 3B Sampling

— Follow-up sediment chemistry, sediment
toxicity and tissue chemistry

e 2008: FS Data Collection
— Mobility and debris identification




Physical System

e Data Collection Elements
— STA Survey (2000)
— SPI Survey (2001)
— 4 Bathymetric Surveys (2002 — 2004)
— Sediment traps, SedFlume cores (2007)

e Evaluation Phase

— Hybrid Model links hydrodynamics, fate and
transport and food web model

— Chemical loading analysis from upstream,
stormwater and groundwater
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Portland Harbor Riverbed
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Navigation Channel (600-1500 Feet)

Hypothetical Willamette River Cross Section

Navigation Channel (1100 Feet)

Willamette River Cross Section at River Mile 9
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Sediment Sampling

Beach sediments
Surface sediments for nature and extent

Collocated sediments to understand
sediment/biota relationship

Sediment bioassays to assess benthic risk

Subsurface sediments to assess vertical
extent of contamination and evaluate
depositional history

Upriver sediments to develop background
estimates

Upstream and downstream sediments to
develop site boundary



Sample Type River Mile Time Frame Surface Surface Bioassay Subsurface

Chemistry Samples Samples
Samples
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Note: Round 3B also included 52 sediment trap samples and 16 erosion cores



e “Historical” or Non LWG-Generated Data

— 71 Sediment Surveys from 1990 through
2004 throughout Portland Harbor; historical
Data mapped in Work Plan

— USACE DMMP Sampling (2005)

e LWG-Generated Data
— Round 1 — Shoreline and Surface Sediments
— Round 2 — Shoreline, surface and subsurface
sediments
— Round 3 — Surface and subsurface
sediments
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Sampling Locations
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Copper (PPM)
Surface Sediment Cumulative Distribution
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Chromium, total (PPM)
Surface Sediment Cumulative Distribution
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Lead (PPM)])
Surface Sediment Cumulative Distribution
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Zinc (PPM)
Surface Sediment Cumulative Distribution
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Di-n-butyl phthalate (PPEB)
Surface Sediment Cumulative Distribution
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PAHs, total (PPB)
Surface Sediment Cumulative Distribution
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Di-ri-outyl phihalate [FPE) In Surfacs Sediment
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Total PCB (PPB) calculated
Surface Sediment Cumulative Distribution
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DDTs, total of & isomers (PPB)
Surface Sediment Cumulative Distribution
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Surface Sediment Hexachlorocyclohexane (PPB)
Cumulative Distribution
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Dieldrin (FPB)

Surface Sediment Cumulative Distribution
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Dieldrin In Surfacs Sediment
Summarized by River Mils Segments
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Surface Water Sampling

e Data Collection Efforts

— HHRA, ERA, Source and Transects (High
flow, low flow and early rainy season)

— Winter 2006 high flow sampling event
(170,000 cfs)

— Round 3A Surface Water Sampling

« Additional transects (RM 16, Multhomah Channel
and downstream boundary)

e Source specific samples to evaluate contaminant
loading (Stormwater Pulse)



Round 2 Surface Water
Station Locations
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I:l Surface Water Sampling Event
(average flow shown in parentheses)

Flow Event Type Abbreviations
HF = High Flow
LF = Low Flow

S| = Stormwater Influenced
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Lower Willamette River Surface Water Transects
Total PCB Congeners - XAD (March 05 Data Unvalidated)
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Lower Willamette River Surface Water Transects
Total DDTs - XAD
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Lower Willamette River Surface Water Transect Stations

Total PAHs - Peristaltic Pump
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Lower Willamette River Surface Water Transects Dioxin/Furan
TCDD Toxicity Equivalent - XAD
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Copper and Zinc - Transect Samples
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Round 1- Fish and shellfish tissue

ODHS tissue (sturgeon, lamprey and
Chinook salmon)

Round 2 - Benthic and epibenthic tissue

Round 3A - Lamprey ammocoetes and
sturgeon

Round 3B - Source specific clams,
crayfish, sculpin and bass; biota tissue to
support food web model
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FEELD SAMPLING GPWWG = Gar whola body (Conv, hletals. PGB-A Past. SVOG. PGB cong. and DieiFurn)
GR = Grayfish (Gonv, Motah, PGB, Pasi, and SY00)

BEF = Brown Bulihad sl (Conv, Matgls, PCE-As, ang SUOC) Ceoeptod Sacimant (Cony, Matals PCE Ay Past SVOC, PCB -cang, und DexiFuran)

BEVWE = Brown Bulhaad whola body (Conv, Metais, PCBLAL SUOC. PC-cong and DiowfFuren)  SC = Sub-ynaring Chinock (Cony, Metsis, PCO-Ar, Pesi, and EVOC)

BCE  Biack Crappie fas) (Com, MEIS, FCO.AL, Patt, 80 SVOC) L5 = (sngs Sala Soekar (Cony, M, PURAT, Pas, 51 SUOG)

BEWD = Block Cmppio whole body (Gorv, Motals, PEBAr. Post SVOC, PEB.cong. and BlowFuran) NP = Nostham Paaminow (ony, Metats PGH.Ar, Pest. and BVOCH

BN = Barehe Taxonamy P = Paamouth (Cony, Meta. PCBA, Pest and SYOC)

| BNSD = Benthic Taxcromy Colocated with Sedment MP = Multi-plate Berthuc Community

50 = Beach Gedmerd [Gony, Mainis, FCO-Ar, Moxt, BYOD, and Herb) G0F = Gmesmouth Bax flct (Gory, Metsia, MO0, Met, ord GVOG)

BES - Badch Sadiminl Blaki 8l Senatiouth Birss visle bady [Céry, Matith, PCE-A7, Piil, SVOC, PCE-5ohq. aisd DasFuriin|

G = Bl s (Cutie. Mulads, PEBA Posl V00, ad TET) 3 Lk (Gony. Mulats. PEBs *'ml el Sv0C)

CPF = Ciirp il (Cony, Malate PCB-Ar, sl snd SVOC) SCR & G180 (A e Irom COmpasie K (see Tatse 3-1)

ADDITIONAL ANALYSIS
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FIELD SAMPLING

BBF = Brown Bullband filed (Conv, Metals, PCB-, and SVOC)

BEWE = Browns Bullhasd whoh beedy (Lo, Malais, PCE Ar, SVOC, PCB-gsng, and DiFron)
BOF = Bcx Crappe fillst (Cory, Metas, PGB, Post, and SVOC)

BOWH = Black Crappa whais bty (Can, Mats PCRLA7 Past, SWOL, PCB.samg, and DanoFursn)

CPYWE = Carp wile body (Conw. Metals, PCB-Ar Pest. SVOC, PCB-cong. and Diood¥uran)
CR = Crayfisn (Conv, Malals PCE-Ar Past and SU0C)

C30 = Collocaind Sedimand (Conw, Metals. PCB-As, Pesd. SVOC. PCB-cong and DiowFurmn)
SO = Gub-pairiag Chnook (Conv, Metals, PCB-A, Pest, 80d SVOC)

1§ = Largs Scam Sucker (Gony, Matals, PGB, Post, wa SVOG)

P = Norma PR (Con, MBtE, PCB.A, Paat, Bvd SWOC)

B = Bordo Tamoncrmy
BNSD = Bansnie Tawenomy Coteestsd with Sadman

P = Paomnouth (Gony, Metals, FOB-A, Pest, mnd S¥OT)
i = AU pists Barenie Cammurity

B30 = Boech Sedmant (Gary, Mulals, PCE-A, Peal SYOC, and Herb) SHF = Smalinews Bass Nl 1Gﬁ|\t Muials, POE-A, Poal, and SWOC)
BEE = Booan Bedimant Biake

CA = Glam Tissue (Goriv, Metals PCBAv, Pest, SVOC. and TBT)
GPF = Garp et (Gonw, Metais, PGB, Post, ang 5¥OG)

EEWE = Brlimoun Bags whods tady (Gory, Motais, PGB A, Past. EVOG, PGB song, and DenFurn)
&P = Soulpin (Corw, Metals. PGH-Ar, Pest and SV0CK
Gt = SiE00n I BRiers oM Compos e o {300 Tanio 3:1)

ADDITIONAL ANALYSES

() = il 0C (it wish dudcstidl)
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Toxicity and Bioaccumulation
Testing

e Round 2 Data Collection Efforts

— 233 Collocated sediment chemistry and
bioassays

— 10-day Chironomus and 28-day Hyalella
toxicity tests

— 33 Bioaccumulation tests (Lumbriculous and
Corbicula)

e Round 3 Data Collection Efforts

— XX Additional collocated sediment chemistry
and bioassays
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Approximately 20 miles of shoreline

Over 60 upland facilities

Stormwater - Hundreds of outfalls
Groundwater — TZW data at 9 facilities
Riverbank erosion — Contribution unknown

Data Collection - consistency and timeframe
— RI — Fate and transport evaluation

— FS — Recontamination potential

— Source Control — JSCS implementation



External Loading Terms

Historical
nd Current
Historical Historical &ltmosp_{]_enc .
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Stormwater Runoff o4 current River bank
I ndustrial Erosion

Discharge
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Plumes -

Upstream Sediment

= . X e Transport
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Objectives — provide data for evaluating
loading potential and sediment
recontamination

Help understand relative magnitude of
stormwater impacts to the harbor

Stormwater tech team — DEQ, EPA, and
LWG

Preliminary sampling Feb — July;
additional sediment trap sampling late fall
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« TZW collected at 9 sites based on
evaluation of upland groundwater data

 TZW results exceed screening levels
(MCLs, tap-water PRGs, chronic AWQCs
and human health AWQCsO0

« TZW to be evaluated in the context of
other site data (e.g., bulk sediment
chemistry, sediment bioassays and
benthic tissue chemistry




Hybrid Model includes 3 linked models
— Hydrodynamic-Sedimentation Model

— Abiotic Fate and Transport Model

— Food-Web Model

Initial model set-up completed

Working to resolve technical issues and
develop loading estimates

Supports RI CSM and comparative
evaluation of alternatives in FS



Fate and Transport Segment

AOPC(s)

Physical Considerations

RM 10.4 -11.8

Upstream of upstream-most AOPC (Sulzer) to
upper end of navigation channel (Broadway Bridge)

Higher bottom shear

RM 10-10.4

Sulzer and Goldendale/UPRR

Higher bottom shear in above RM 10

RM 9.4 -10

Fireboat/GE and Outfall 47

Moderate bottom shear in channel; depositional in
nearshore (AOPC) areas.

RM 8.2-94

Gunderson

River becoming more depositional — in particular
along west bank; habitat areas along east bank.

Upper End of Swan Island
Lagoon

Swan Island Lagoon

Depositional Off Channel Area; selected in part to
be consistent with RM 8.2 — 9.4 segment

RM7.5-8.2

Willbridge and Lower Swan Island Lagoon
(Shipyard)

Entrance to Swan Island Lagoon, downstream end
of Willbridge embayment, upstream end of Triangle
Park embayment.

RM6.9-75

Arkema

Upstream of higher bottom shear encountered at
railroad bridge.

RM6.0-6.9

GASCO and Siltronic

High bottom shear

RM5.3-6.9

U.S. Moorings, St. Johns West and MarCom

Area of mixed bottom shear; habitat considerations
along east bank (upper end) and west bank (lower
end).

RM4.7-RM5.3

PAH smear; presence of bulk fuel facilities (Shore
Terminals, ExxonMobil and ARCO).

Lower bottom shear below MR 5.3; deep hole off
Terminal 4.

RM4.1-47

Terminal 4 Early Action Area

Linnton area beaches.

RM3.4-41

Time Oil/Premier and Schnitzer Burgard

Higher bottom shear along west bank; upstream of
habitat areas near entrance to Multnomah Channel.

RM18-34

Oregon Steel Mills

Bend in river; depositional area, habitat
considerations near entrance to Multhomah
Channel and along Sauvie Island.







EPA’s initial review/comments focused on data

gaps

Intent was to quickly get to FSPs, initiate field

work, and com
2007

nlete data collection by end of

EPA not provid

Ing formal approval or requiring

Round 2 Report be revised and re-submitted

EPA comments on the Round 2 Report to guide
the development of approvable Rl and Baseline
Risk Assessment (BRA) Reports.



* Potential risks from fish consumption are
significantly higher than other scenarios

e Some risks associated with direct contact
with contaminated sediments

« Some exceedance of Region 6 Tap-water
PRGs In surface water



Contribution of Species to Overall Cancer Risk
(Non-Tribal)

O Bass
= Carp

1 Bullhead

m Crappie




Contribution of Chemicals to Hazard Index*
(Max/95%UCL Tissue Conc.)

@ Arsenic

W Mercury

W alpha-Hexachlorocyclohexane
@ Dieldrin

I gamma-Hexachlorocyclohexane
1 Heptachlor

O Total DDD

Il Total DDE

O Total DDT

O Total Chlordane

1 Bis(2-ethylhexyl) phthalate
1 Hexachlorobenzene

] Total PCBs

[ Total Dioxin TEQ

O Total PCB TEQ




Contribution of Chemicals to Cancer Risk*
(Max/95% UCL Tissue Conc.)

mArsenic

W Mercury

l alpha-Hexachlorocyclohexane
@ Dieldrin

I gamma-Hexachlorocyclohexane
[0 Heptachlor

O Total DDD

I Total DDE
O Total DDT

[ Total Chlordane
0 Bis(2-ethylhexyl) phthalate

] Hexachlorobenzene

] Total PCBs
] Total Dioxin TEQ

0 Total PCB TEQ
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Preliminary Risk Evaluation for
Ecological Risks

e Lines of Evidence Evaluated
—Tissue Residue — Fish and Shellfish

—Dietary Update — Fish, Birds and
Mammals

—Modeled egg tissue — Birds
—Risks to benthic community
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Field data collection for Rl and baseline risk
assessment is complete

EPA general comments on the Round 2 Report
(January 15, 2008)

EPA’s Problem Formulation for the Ecological
Risk Assessment (February 15, 2008)

EPA’'s comments on Preliminary Remediation
Goals (PRGS) as presented in Section 10 of the
Round 2 Report (March 20, 2008)

FS Guidance (March 28, 2008)
TRV Comments (April 11, 2008)
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