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1. Introduction

This sampling report describes the collection of sediments from the Willamette River, near
Portland, Oregon. Sediments were collected in order to study the potential toxicity of sediments
in the Portland Harbor Study Area (PHSA) to Pacific lamprey ammocoetes (Lampetra tridentata;
hereafter designated as PLA).

The Portland Harbor Natural Resource Trustee Council (the Trustee Council) conducted the
collection process. Methods for sediment collection were documented in the Sampling Plan:
Field Collection of Sediments for Pacific Lamprey Toxicity Study (Sampling Plan; Stratus
Consulting, 2010).

1.1 Background

Contaminants such as chlorinated hydrocarbons, petroleum-related compounds, metals, and other
hazardous substances have been released from various sources and have come to be located in
Portland Harbor (the Harbor) sediments. Levels of many of these compounds are elevated in the
Harbor compared to upstream locations. Sediments from specific areas in the Harbor have been
shown to be toxic to benthic invertebrates, and sediment-associated biota and fish collected from
the area have accumulated contaminants (Windward Environmental, 2009). Habitat in the
Harbor may be an important resting and foraging area for PLAs as they transition to the lower
Columbia River and prepare for their marine life stage. PLAs collected from the Harbor have
been found to contain higher concentrations of some organochlorine compounds than PLAs
collected upstream (Integral Consulting and Windward Environmental, 2007).

The Trustee Council is evaluating potential natural resource injuries to PLAs. Insufficient
information is available to determine if contaminant exposures to PLAS exceed concentrations
that could cause injuries to, or prevent colonization of the Harbor by, PLAs. In addition,
restoration efforts for PLAs could be more successful if sediment toxicity to the species were
better understood.

The toxicity of contaminated sediments collected from within the PHSA to PLAs will be
evaluated through multiple laboratory experiments. PLAs collected from the Siletz River will be
used to test PLA sensitivity to contaminated PHSA sediments by exposing PLAS to sediment
collected from PHSA and to reference and (or) control sediments.
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The testing facility for this study will be the Fish Performance and Genetics Laboratory (FPGL),
34349 Electric Road North, Corvallis, OR 97331. FPGL is operated by the Oregon State
University (OSU) Department of Fisheries and Wildlife — U.S. Geological Survey Cooperative
Fish and Wildlife Research Unit.

1.2 Objective

The purpose of the activity described in this sampling report was to collect surface sediments
(defined as the upper 10 centimeters) for use in PLA toxicity evaluations conducted in the
summer of 2010.

1.3 Document Organization

A description of the sediment collection process is presented in Section 2 of this report. Detailed
maps and coordinates for sampling locations are presented in Appendix A. Appendix B contains
a copy of the field notebook maintained by Jeff Morris. Photographs taken during sediment
collection are presented in Appendix C. Chain of custody forms documenting the delivery of
collected sediment to OSU are presented in Appendix D.

2. Sample Collection Process

This section describes sediment collection from the Willamette River, which was conducted
during July 26-29, 2010.

2.1 Personnel

Stratus Consulting coordinated the overall field effort, provided on-water navigation support, and
was responsible for handling sediment in the field as well as transport to FPGL. Jeff Morris
served as the Field Study Coordinator. Dale Dickinson of Marine Sampling Services (MSS)
provided and operated the sample-collection boat and power grab sampler. Jeremy Buck and
Mike Szumski, U.S. Fish and Wildlife Service (USFWS), and Bill Brice, USFWS volunteer,
provided and operated a second boat that assisted in transport of equipment and samples.
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2.2 Sampling Locations

Contaminated sediments were collected from nine Harbor locations (Figure 1; Table 1). One
proposed location from the Sampling Plan (Swan Island 2a) was not utilized because the
property owner denied access. Reference sediments were collected from three Willamette River
locations upstream of the Harbor (Figure 2; Table 1). Two of these locations were proposed in
the Sampling Plan (Stratus Consulting, 2010), and the third was added during the collection.

ymetry (ft) [ -5 --
.

o
L] ™

®  Sampled locations

O Attempted but not sampled
SamphngAreas
:] Parcel boundaries
] Parks

Figure 1. Proposed and actual sediment sampling locations in Portland Harbor.
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Table 1. Proposed and actual sediment sampling locations

Primary
Sampling Approximate contaminants
Site ID Name river mile of interest Sampled Comment
OST Oregon Steel 2.1 PCBs, zinc, copper 7/26/2010
SC1/SCA Schnitzer 1/ 3.7 PCBs, phthalates, 7/27/2010  SC1 sampled
Schnitzer 1 (alternate) PAHs, zinc, copper
ARM Arco/Mobil 5.1 PAHSs, TPH (diesel) 7/26/2010
MAR Marcom 5.6 Tributyl tin, zinc, 7/26/2010
copper, PAHs
GA1/GAA Gasco 1/Gasco 1 6.1 Cyanide, PAHs, DDx  7/28/2010  GAA sampled
(alternate)
GA2 Gasco 2 6.2 PAHSs, DDx 7/28/2010
AR1 Arkema 1 7.3 DDx, dioxins/furans, 7/27/2010
chlordane
AR2 Arkema 2 7.4 Perchlorate, DDx 7127/2010
S2A Swan Island 2a 8.2 Tributyl tin, zinc Access denied
SWI Swan Island 8.5 Copper, zinc, PAHs 7127/2010
RE1 Reference Site 1 19.1 None 7/29/2010
RE2 Reference Site 2 23.2 None 7/29/2010
RE3 Reference Site 3 23.2 None 7/29/2010  Site added

PAH: Polycyclic aromatic hydrocarbon.
PCB: Polychlorinated biphenyl.
TPH: Total petroleum hydrocarbon.

Latitude and longitude positions for each power dredge sample were recorded using a geographic
positioning system mounted on the power grab unit. Positions were recorded as degrees, minutes,
and decimal minutes in the North American Datum of 1983. Maps and tables of the coordinates
of the actual dredge locations are presented in Appendix A.

2.3 Sample Collection
Samples were collected according to the sample collection procedures described in Section 4 of

the Sampling Plan (Stratus Consulting, 2010). The collection was documented in the field
notebook (Appendix B) and with photographs (Appendix C).
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Figure 2. Proposed and actual reference sediment sampling locations in the Willamette
River upstream of Portland Harbor.
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2.4 Sample Custody

Samples remained in the custody of the Field Study Coordinator or a representative of the
USFWS during sample collection. Samples were transferred to the custody of the FPGL by
Jeremy Buck, USFWS, on July 30, 2010.

References

Integral Consulting and Windward Environmental. 2007. Portland Harbor RI/FS Round 3
Sampling for Lamprey (Lampetra sp.) Tissue Data Report. Draft. Prepared for the Lower
Willamette Group by Integral Consulting Inc. and Windward Environmental LLC. August 24.

Stratus Consulting. 2010. Sampling Plan: Field Collection of Sediments for Pacific Lamprey
Toxicity Study. Draft Report. Prepared for the Portland Harbor Natural Resource Trustee
Council. Stratus Consulting Inc., Boulder, CO. July 13.

Windward Environmental. 2009. Portland Harbor Remedial Investigation Appendix G. Baseline
Ecological Risk Assessment. Draft under review by U.S. EPA. Prepared for the Lower
Willamette Group by Windward Environmental LLC.
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A. Sampling Location Maps and Coordinates
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Figure A.1. Oregon Steel (OST).
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Appendix A (1/28/2011)

Table A.1. Sampling site: Oregon Steel

Dredge Latitude Longitude

location (N) (W)
OST-01 45 37.87071 122 47.12277
OST-02 45 37.87387 122 47.13306
OST-03 45 37.86253 122 47.12333
OST-04° 45 37.86558 122 47.11573
OST-05 45 37.88156 122 47.14394
OST-06 45 37.86962 122 47.15451

a. No sample collected, rocks in dredge.
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Figure A.2. Arkema 1 (AR1) and Arkema 2 (AR2).
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Appendix A (1/28/2011)

Table A.2. Sampling site: Arkema 1

Dredge Latitude Longitude

location (N) (W)
AR1-01 45 34.28006 122 4454156
AR1-02 45 34.28403 122 4453105
AR1-03* 45 34.28180 122 44.54790
AR1-04 45 34.29358 122 44 54753
AR1-05 45 34.30220 122 44.57070
AR1-06 45 34.29798 122 4456157
AR1-07 45 34.27660 122 44.52654

a. No grab attempted, location inaccessible.
b. No sample collected, gravel in dredge.

Table A.3. Sampling site: Arkema 2

Dredge Latitude Longitude

location (N) (W)
AR2-01 45 34.22094 122 44.44576
AR2-02 45 34.22776 122 44.46110
AR2-03 45 34.22352 122 44.44020
AR2-04 45 34.21896 122 44.42841
AR2-05% 45 34.22563 122 44.46083
AR2-06 45 34.21306 122 44.43614

a. No sample collected, gravel in dredge.
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Figure A.3. Schnitzer 1 (SC1).
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Appendix A (1/28/2011)

Table A.4. Sampling site: Schnitzer 1

Dredge Latitude Longitude

location (N) (W)
SC1-01 45 36.65945 122 46.59338
SC1-02 45 36.66320 122 46.54847
SC1-03 45 36.66584 122 46.63303
SC1-04 45 36.66233 122 46.61170
SC1-05 45 36.66764 122 46.58553
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Figure A.4. Marcom (MAR).
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Appendix A (1/28/2011)

Table A.5. Sampling site: Marcom

Dredge Latitude Longitude

location (N) (W)
MAR-01 45 35.29315 122 45.97074
MAR-02 45 35.29017 122 45.94337
MAR-03? 45 35.28563 122 45.94300
MAR-04 45 35.30230 122 45.95160
MAR-05 45 35.30907 122 45.94618
MAR-06 45 35.29848 122 45.94022
MAR-07 45 35.28577 122 45.95244

a. No sample collected, logs in grab.
b. No grab attempted, location covered with
submerged timbers.
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Figure A.5. Arco/Mobil (ARM).
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Appendix A (1/28/2011)

Table A.6. Sampling site: Arco/Mobil

Dredge Latitude Longitude
location (N) (W)
ARM-01 45 35.51251 122 46.52711
ARM-02 45 35.51535 122 46.53869
ARM-03 45 35.50209 122 46.52840
ARM-04-a* 45 35.51068 122 46.53198
ARM-04-b° 45 35.51059 122 46.53265
ARM-05° 45 35.50920 122 46.55380
ARM-06 45 35.49703 122 46.52833
ARM-07" 45 35.51267 122 46.53348
ARM-08 45 35.50898 122 46.53826

a. No sample collected, cable in grab.
b. No sample collected, rocks in grab.
c. No grab attempted, large visible rocks at sample location.
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Figure A.6. Swan Island (SWI).
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Appendix A (1/28/2011)

Table A.7. Sampling site: Swan Island

Dredge Latitude Longitude

location (N) (W)
SWI-01 45 34.04884 122 42.98851
SWI-02 45 34.04764 122 42.98062
SWI-03 45 34.04507 122 42.97892
SWI-04 45 34.05305 122 42.99200
SWI-05 45 34.05706 122 43.00798
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Figure A.7. Gasco 1 (alternate; GAA).
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Appendix A (1/28/2011)

Table A.8. Sampling site: Gasco 1 (alternate)

Dredge Latitude Longitude

location (N) (W)
GAA-01 45 34.87316 122 45.73597
GAA-02 45 34.88007 122 45.71103
GAA-03 45 34.88924 122 45.74487
GAA-04 45 34.88373 122 45.75524
GAA-05 45 34.89280 122 45.73742
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Figure A.8. Gasco 2 (GA2).
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Appendix A (1/28/2011)

Table A.9. Sampling site: Gasco 2

Dredge Latitude Longitude

location (N) (W)
GA2-01 45 34.84591 122 45.56854
GA2-02 45 34.84710 122 45.63199
GA2-03 45 34.83920 122 45.56900
GA2-04 45 34.83841 122 45.61058
GA2-05 45 34.83881 122 45.56056
GA2-06 45 34.85331 122 45.63452

a. No grab attempted, location inside a group of pilings.
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Figure A.9. Reference Site 1 (RE1).
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Appendix A (1/28/2011)

Table A.10. Sampling site: Reference Site 1

Dredge Latitude Longitude

location (N) (W)
RE1-01 45 26.23883 122 38.78575
RE1-02 45 26.23768 122 38.76493
RE1-03 45 26.24394 122 38.76043
RE1-04 45 26.23260 122 38.75805
RE1-05 45 26.22045 122 38.75316
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Figure A.10. Reference Sites 2 (RE2) and 3 (RE3).
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Appendix A (1/28/2011)

Table A.11. Sampling site: Reference Site 2

Dredge Latitude Longitude

location (N) (W)
RE2-01 45 23.30641 122 37.63971
RE2-02 45 23.30601 122 37.66320
RE2-03 45 23.31261 122 37.63156
RE2-04 45 23.32156 122 37.65665
RE2-05 45 23.31784 122 37.65630

Table A.12. Sampling site: Reference Site 3

Dredge Latitude Longitude

location (N) (W)
RE3-01 45 23.21859 122 37.57224
RE3-02 45 23.22037 122 37.58826
RE3-03 45 23.22595 122 37.56226
RE3-04 45 23.23504 122 37.58741
RE3-05 45 23.23115 122 37.57139
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B. Field Book from Sediment Collection
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C. Photographs of Sediment Sampling Collection
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Stratus Consulting Appendix C (1/28/2011)

Figure C.1. Marine Sampling Services’ collection vessel “Peter R”, D. Dickinson (MMS)
near the cab and M. Szumski (USFWS) working with the power grab.
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Stratus Consulting Appendix C (1/28/2011)

©
Figure C.2. Oregon Steel (OST). View (a) upriver, (b) downriver, and (c) sediment in power
grab.
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Stratus Consulting Appendix C (1/28/2011)

(b)

Figure C.3. Arkema 1 (AR1). Attempted sampling site for (a) AR1-5 and (b) sediment in
power grab.
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Stratus Consulting Appendix C (1/28/2011)

(b)
Figure C.4. Arkema 2 (AR2). View (a) upriver and (b) across river.
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Stratus Consulting Appendix C (1/28/2011)

Figure C.5. Schnitzer 1 (SC1). View of (a) end of slip and (b) beginning of slip.
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Stratus Consulting Appendix C (1/28/2011)

(b)
Figure C.6. Marcom (MAR). View of (a) sampling MAR-5 and (b) debris in MAR-5 grab.
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Stratus Consulting Appendix C (1/28/2011)

Figure C.7. Arco/Mobil (ARM). View (a) downriver, (b) siphoning standing water off the top
of the sediment in the grab from ARM-6, and (c) sediment in a collection bucket.
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Stratus Consulting Appendix C (1/28/2011)

Figure C.8. Swan Island (SW1). View (a) towards shore, (b) shore just up-river from
sampling site, and (c) debris in SWI-2 grab.
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Stratus Consulting Appendix C (1/28/2011)

Figure C.9. Gasco 1 (alternate; GAA). View of (a) the site, (b) grab GAA-2 with visible
sheen, and (c) J. Buck and J. Morris decontaminating grab equipment.
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Stratus Consulting Appendix C (1/28/2011)

(a) (b)

© (d)

Figure C.10. Gasco 2 (GA2). View of the site (a) facing upriver, (b) facing downriver,
(c) grab GA2-4, and (d) dragonfly nymph collected in GA2-6 grab.
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Stratus Consulting Appendix C (1/28/2011)

©

Figure C.11. Reference Site 1 (RE1). View of the site (a) facing the east shoreline,
(b) facing end of bay, and (c) RE1-2 grab.
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Stratus Consulting Appendix C (1/28/2011)

(b)

Figure C.12. Reference Site 2 (RE2). View of the site (a) facing out of the bay, and
(b) RE2-2 grab.
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Stratus Consulting Appendix C (1/28/2011)

(b)

Figure C.13. Reference Site 3 (RE3). View of the site (a) facing out of the bay and
(b) RE3-1 grab.
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D. Chain of Custody Forms for Sediment Delivery
to Oregon State University by U.S. Fish and
Wildlife Service
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