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Executive Summary:
Compilation of Reports on Fish Mold and Contaminants in Nuigsut Fish (2000-2016)

Fishing is an important cultural activity for the Inupiaq people on the North Slope of Alaska as
well as providing a significant contribution to their annual nutritional needs. For instance, in the
village of Nuigsut, Alaska nearly one-third of the subsistence diet of residents on average comes
from fish' (Braund, 2013). Fishing activities occur every month of the year with the highest
catches occurring from June through October.

This report summarizes Nuiqsut-specific North Slope Borough- Department of Wildlife
Management (NSB-DWM) work related to the newly emerging fish mold issue (2013 to 2016)
and contains reports and published work on contaminates (2000-2012). It should be noted that
these two topics are not linked in time. Contaminate work was mostly conducted in the first
decade, while the mold issue arose more recently in October 2013; however, we decided to
include both topics into a single compilation due to the overlap as well as overwhelming local
concern regarding the former Naval Petroleum Reserve Camp, Umiat, a known contaminated site
downstream of Nuigsut.

In response to the recent fish-mold health concerns, the NSB-DWM has set up an
investigation team. This report contains a brief summary of fish mold, fish pathology reports,

efforts to identify the mold by molecular methods (Tab 1), and a recently commissioned NSB-

! Braund, Stephen R. & Associates (SRB&A). 2013. Greater Mooses Tooth 1 Development Supplemental
Environmental Impact Statement Subsistence APPENDIX G: Overview of Nuigsut Subsistence
Uses. Prepared for SLR International Corporation, Anchorage, Alaska. In Alpine Satellite
Development Plan GMT1 Development Project Final Supplemental Environmental Impact
Statement Volume 4: Appendices. Prepared by U.S. Department of the Interior Bureau of Land
Management Anchorage, Alaska. October 2014.






DWM report (conducted by ABR, Inc.) that gathers historical reports and compares water quality
on the Colville River to Alaska Department of Environmental Conservation standards (Tab 2).

Recent reports by Nuigsut residence regarding the presence of 55 gallon drums of
unknown origin along the Colville river drainage prompted us to include earlier contaminate
work conducted in the Nuigsut area (Tabs 3-6). The former military and oil exploration
activities at Umiat have resulted in documented environmental contamination of the Umiat area
by various organochlorines (OCs) that are also known as persistent organic pollutants (POPs).
These chemicals are well known to be persistent and to accumulate as they “travel up” the food
chain.

The chemical analyses were performed in various laboratories: Mote Marine Laboratory (Tabs
3-4) and the Environment Canada laboratory (Tabs 5, two published studies), and finally a
memorandum from the NSB-DWM (Dr. Todd O’Hara) to the Mayor of the NSB (George
Ahmaogak, Sr., in 2002) that summarizes the two published works in Tab 5.

Therefore, this compilation arises out of local concern of a historically contaminated
site at Umiat, and a more recent pervasive mold condition affecting important subsistence
fish. Thanks to the on-going efforts of local citizens, elected officials, Corporations and Native
organizations in Nuigsut, the NSB-DWM continues to obtain and analyze environmental data

and specimens (mold, fish, and water samples) to address the Colville fish-mold issue.

We hope you find this report is useful and helpful,

Todd Sformo and Craig George
Utqiagvik, Alaska
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Brief History

The North Slope Borough-Department of Wildlife Management (NSB-DWM) has been
investigating the fish-mold issue in Nuigsut. Sformo has researched this mold and has found only
one other reference to it on the North Slope. A local fisherman submitted a “Barrow white fish” to
the NSB Environmental Protection Office in 1980 to the Alaska Department of Fish and Game
(See documents 81-0094 Barrow white fish and Fish/Shellfish Disease record from ADF&G).
The fish is reported to have been found at the bottom of the Inaru River. These documents to our
knowledge are the only evidence of an earlier mold incident on the North Slope.

In contrast, the latest mold events were detected by fishermen from Nuigsut. They sent broad
whitefish over the weekend of 12 October 2013 to Barrow. They were examined by Todd Sformo
on 14 October, and Sformo began sampling tissues to be sent to the State of Alaska Fish
Pathology Lab. Before sending samples to State of Alaska lab, Sformo also took measurements
and photos to send to the lab. Sformo notes that “I have been talking to the state fish pathologist,
too, who said that it could be a fungus. He would like to have a few samples as soon as possible.”

On 15 October, the State of Alaska Fish Pathologist in Anchorage Jayde Ferguson looked at the
photos and noted: “This looks like an external infection, possibly involving a fungus. Please send
fresh and formalin-fixed pieces of the lesion to our lab and we will work this up.” Samples were
sent and the fish pathology report can be read below, entitled Official fish pathology report
ACCESSION NO: 2014-0053. Sformo also sent samples to the USGS Western Fisheries
Research Center (Seattle, WA) since the Alaska Fish Pathology Lab’s work does not examine the
mold at a molecular level. The USGS lab, however, does identification through DNA. The USGS
report is also included, entitled USGS Identification of Saprolegnia-like fungus or mold.

On two occasion (17-18 and 25-27 October 2013), Billy Adams and Sformo traveled to Nuigsut to
collect samples (both fish and water) and to discuss the mold with local fishers. On 21 October,
the NSB-DWM released the following announcement: “As of today [October 21 2013], the State
of Alaska Fish Pathology Lab (Anchorage) has initially identified the broad whitefish illness as a
Saprolegnia-like water mold. This mold has been found commonly in other areas of Alaska and
can infect fish under a variety of conditions. The DWM has advised fishermen to follow
customary practices regarding consumption of traditional foods and avoid affected fish. While we
have an initial identification, we do not know the reason(s) for its occurrence. We are continuing
to investigate and monitor the fishery. If fishermen catch fish that have been affected, we
encourage them to contact the NSB Department of Wildlife Management to provide the following
information: number of fish affected, number of normal-looking fish, location, date, and photos.”
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By the end of October 2013, Billy Adams, Craig George, and Todd Sformo produced the
following map.
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This map indicates approximate locations of affected and non-affected fish through October 2013.

When Billy Adams and Sformo traveled to Nuigsut (17-18 and 25-27 October 2013), they
interviewed fisherman at homes or at the hotel. During discussions, they had fisherman note
locations of nets and approximate number of healthy and affected fish.

Official Fish pathology Report (ACCESSION NO: 2014-0053)
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ACCESSION NO: 2014-0053
ALASKA DEPARTMENT OF FISH AND GAME
DIVISION OF COMMERCIAL FISHERIES - FISH PATHOLOGY SECTION
333 RASPBERRY ROAD, ANCHORAGE, AK 99518-1599 - Phone (907) 267-2244/Fax 267-2194
REPORT OF LABORATORY EXAMINATION

LOT (YEAR, STOCK, SPECIES): Colville River broad whitefish, Coregonus nasus
FACILITY: North Slope Borough, Dept. of Wildlife Management
CONTACT PERSON/ADDRESS: Todd Sformo, P.0. Box 69, Barrow, AK 99723
SAMPLE DATE: 10/15/13 or 10/16/13; 10/18/13  DATE SAMPLE RECEIVED: 10/17/13; 10/24/13

SPECIMEN TYPE: Whoie fish; formalin fixed tissues, fungai isoiate and viral swabs LIFE STAGE:
Adult

STATE: Slightly frozen; formalin fixed = NUMBER OF SAMPLES: 11 WILD: Yes

HISTORY/SIGNS: Subsistence fishers have noticed that “some” broad whitefish from the Coleville River
and Nigliq Channel near Nuigsut have a patchy fungal-like mass on the exterior
surface. A number of fish have been caught, but there is no estimate as to how many
of the catch were affected. Likewise, no summary of reported observations was
provided. This was first noticed on 10/12/13 when 3 fish were submitted to the North
Slope Borough (NSB). Subsequently, the Fish Pathology Lab received 5 partially frozen
fish sampled on 10/15/16 and formalin fixed tissues from 6 fish collected on 10/18/13.
Swabs for viral testing and a fungal isolate from one fish were also included in the
latter submission. No mortality has been associated with this condition; affected fish
are detected in gill nets along with apparently healthy fish. The NSB Wildlife Biologist
measured the amount of ionizing radiation in these fish with a Geiger—Miiller counter,
which was found to be the same as background levels.

On 10/21/13, the Fish Pathology Lab sent the NSB Wildlife Biologist preliminary results
that this condition is caused by the common water mold, Saprolegnia sp. We also sent
him fungal agar plates to use for isolating the organism per his request. He then sent
an isolate to the USGS Western Fisheries Research Lab for genetic confirmation, where
it was also identified as Saprolegnia. There is a growing concern that this mold is
exotic (which it is not) and will lead to a food shortage at a subsistence level. This has
further been fueled by speculation of its occurrence being due to climate change,
industrial development or other anthropogenic activities.

REASON FOR SUBMISSION: Diagnostic evaluation.
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FINAL REPORT DATE: 12/5/13; addendum with virology results will be issued at a later date.

CLINICAL FINDINGS

NECROPSY: 5 fish necropsied at Fish Pathology Lab; 6 fish partially necropsied at NSB

MORIBUND:

11/11

4/11
3/11
1/11

11/11

11/11
5/5
1/5
2/6

5/5

5/5
1/5
0/4
0/3

0/2

Mean fork length of 52.2 cm (range: 44.2-56.5 cm; n = 11);
Mean weight of 1.7 kg (range: 1.2-2.5; n = 6);
7 males and 4 females — appeared in spawning or post-spawning condition

with small to large brown/green cottony fungal plaques on various external locations,
mostly on head/snout but also on the ventrolateral surface and fins (Figure 1). The
majority of plaques could be manually removed from scales, leaving a reddened
(hyperemic) area of tissue, but a few extended deeper and formed ulcerations.

hyperemic and eroded fins
with several net marks on exterior surface
with detached upper mandible and brown/green fungal plaques in mouth

with mature gonads appearing in spawning or post-spawning condition; 1 female with
egg reabsorption and 2 with partial skeins. 1 male with spent testes.

with no food in gastrointestinal tract; 1 fish had a struvite crystal in gut
with little or no visceral adipose tissue

with congested airbladder (likely post-mortem change)

with congested peritoneum (likely post-mortem change)

plague wet mounts contained innumerable fungal hyphae that were branched and
aseptate with distinct club shaped sporangium, characteristic of Saprolegnia species

plaque wet mounts contained few to many pennate diatoms with various morphology
plaque wet mounts with innumerable motile and non-motile bacilli; Gram-negative
abnormal spleen and airbladder squashes

abnormal kidney squashes

abnormal liver and gut squashes

FAT:  0/1 positive for Aeromonas salmonicida

0/1 positive for Yersinia ruckeri Type |
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0/1 positive for Yersinia ruckeri Type |
BACTERIOLOGY:  0/2 kidneys struck on TSA and TYES at 20°C for 4 days had bacterial growth
MYCOLOGY: Skin lesions explanted on oatmeal agar (OA), potato agar (PA) and cornmeal agar (CMA)
at 20°C for up to 30 days. Explants on OA and PA from one fish (#37) sent from NSB.
3/6 skin lesion explants had fungal growth on OA and PA; 3/5 with growth on CMA.

Luxurious growth of white, cottony aerial mycelia occurred on OA within 4 days and on PA after 7 days.
Mycelia contained branching and mostly aseptate hyphae. Germinating gemma-like structures were
observed in mycelia at day 14 and an oogonium-like structure was detected at day 21. Less growth
occurred on CMA, which spread across the agar in non-aerial formation. This contained branching and
rarely septate hyphae.

HISTOPATHOLOGY: Formalin fixed tissues processed into 6 sections and stained with hematoxylin
and eosin, included (# of fish in parentheses): margin of skin lesion (8), spleen (7),
liver (6), heart (6), kidney (4), congested airbladder (1), congested peritoneum (1)
and egg mass (1).

MORIBUND: There were varying degrees of post-mortem autolysis in all samples. The sectioned
peritoneum had processing artifacts.

All internal organs appeared normal. Congestion was confirmed in the airbladder and additionally found
in the spleen of 1 fish. This was interpreted as a post-mortem change. The egg mass contained viable eggs
in various developmental stages.

No fungal hyphae were found in Fish #36, which was likely due to the plane of section. All other fish had
branched, aseptate fungal hyphae in the epidermis and dermis (Figure 2). Occasionally hyphae were
observed deeper in skeletal musculature and the perichondrium of fin rays. A gemma-like structure was
detected in one specimen (Figure 3). A few pennate diatoms and several bacilli were present in the lesions
of 2 fish. The mycotic infection was associated with necrotic cells containing pyknotic nuclei and mixed
inflammatory infiltrates.

VIROLOGY: To be determined; an addendum with virology results will be issued at a later date.
DIAGNOSIS: Saprolegniasis

COMMENTS/RECOMMENDATIONS:

All of these fish had an external mycotic infection caused by the common water mold, Saprolegnia. Wet
mounts of lesions contained clubbed shaped sporangium, which is a hallmark feature of this group of
organisms. Genetic testing by the USGS lab confirmed this identification. No bacteria were isolated from
kidneys struck on general purpose media. Kidney was also FAT-negative for targeted Gram-negative

Sformo-3
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pathogens. Internal organs appeared histologically normal with no evidence of bacteremia or viral
cytopathology. Virology is still pending and an addendum with these results will be issued at a later date.

Saprolegnia is ubiquitous in nature, as it is an important saprophyte facilitating the breakdown of organic
matter. It is not exotic to Alaska or the North Slope. The Fish Pathology Section has records of this organism
occurring in whitefish from Barrow Alaska as far back as 1980 (Acc. No. 81-0094). Other records from the
North Slope region include: whitefish from Elim (Acc. No. 00-0042), Koyukuk (Acc. No. 02-0530), and
Selawik (Acc. No. 06-0021); sheefish from Kotzebue (Acc. No. 02-0026); chum from Noatak (Acc. No. 84-
0234), Nome (Acc. No. 13-0055), and Kotzebue (Acc. No. 02-0027); Dolly Varden from Wulik River (Acc.
No. 03-0041); and Arctic grayling from Nome (Acc. No. 06-0005).

Saprolegnia is also generally regarded as an opportunistic pathogen that affects only stressed or
immunocompromised fish. There are many potential stressors for wild fish. Common stressors include
sexual maturation, physical activity on spawning beds, trauma from predation and fishing gear, changes in
water quality and temperature, pathogens and parasites, and pollution. These fish were caught during
spawning season and all necropsied fish appeared in spawning or post-spawning condition. This alone
could be the predisposing factor. Many of the fish also had net marks on their body, which is a source of
physical trauma that exposes fish to organisms in the environment. So far (virology pending) there have
been no primary pathogens or parasites associated with predisposing these fish to this external mycotic
infection. There are inadequate water quality data for this system, so no inference can be made on
changes that may have occurred. As mentioned above, there is much speculation about poliution from
the oil industry as the primary source of stress and possible immunosuppression. As previously
recommended, fish tissue samples should be sent to an analytical laboratory for hydrocarbon testing if
this issue continues to be a primary concern. Initial results were emailed to the NSB Wildlife Biologist on
10/17/13 and subsequently several updates have been provided.

FISH HEALTH INVESTIGATOR: C. Bentz, J. Ferguson

TECHNICAL ASSISTANCE: |. Dickson
COPIES TO: FY14, Miscellaneous, Itta (Native Village), Skaugstad, Behr, Borba, Rabung, Rozen, Davis,

Meyers
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Figure 1. Gross pathology of broad whitefish in present case. Note the brown/green cottony fungal plaques

on head/snout and ventrolateral surface and fins. Photograph provided by Todd Sformo, North Slope
Borough.
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Figure 2. Histopathology of broad whitefish in present case. Note the abundance of fungal hyphae (h) in the
dermis, which extends past the scales (s) to the skeletal musculature (m). Inset shows branched, aseptate
hyphae (arrow).
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Figure 3. Histopathology of broad whitefish in present case. Note the aseptate hyphae and gemma-like
reproductive structure (arrow).

Running commentary to accompany the official fish pathology report (ACCESSION NO: 2014-
0053) by Sformo

Line # 37: “MORIBUND?” is used in this case because this lab typically examines “hatchery fish
when there are obvious clinical signs of dying.” Some of the broad whitefish were alive at capture in the
net; a few were dead. The better term would be “morbid,” indicating diseased or abnormal

Line # 40: “11/11” indicates that all eleven specimens displayed these features

Line # 40: “plaque” is used to indicate the gross-level features of the water mold, a superficial, solid,
elevated skin lesion
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Line # 44: “hyperemic” is a term for increased, abnormal, or unusual amount of blood in area, a
pooling effect, although the blood can be in small volumes. The term can even be used to describe
blushing

Line # 50: “5/5” had little to no internal fat

Line # 53: “fungal hyphae” are normal growth extensions of the mold—the way the mold grows and
matures

Line # 54: “aseptate” indicates the hyphae are not divided into distinct sections and “sporangium” is

a structure of the mold that releases spores (important for reproduction of the fungus)

Line # 55: “pennate diatoms” indicates that a particular classification of diatoms (algae) were found
on the mold/ fish (an expected finding)

Lines # 57-59: Indicates that no fish out of the ones examined showed abnormalities in these tissues

Line # 60: “FAT” stands for a technique called Fluorescent Antibody Test that was used to examine
one specimen for the presence of three species of bacteria: Aeromonas salmonicida, Yersinia ruckeri
Type 1, Yersinia ruckeri Type I1. See cover sheet for more information

Lines # 63: These abbreviations stand for types of media that grow bacteria to aid with diagnostics.
TSA, for instance, stands for Trypticase Soy Agar

Line # 68: “gemma-like” is a structure in asexual reproduction that detachers and develops into a
new individual fungal organism (clone)

Line # 69: “oogonium” indicates female reproductive structure
Line # 85: “pyknotic” indicates condensed DNA that is formed in a dead or dying cell (necrotic).

Line # 96-102: the regions noted in this list are not all North Slope Borough (see enclosed report: 81-
0094 Barrow white fish and Fish/Shellfish)
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Additional photos by Todd Sformo and Billy Adams of mold-alfected Aanaaklig [rom Nuigsut
to accompany fish pathology report
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Suvak (eggs) appear healthy
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Taqtu (kidney) appears healthy
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Puktan (swim bladder) appearshealthy

Sformo holding inflated swim bladder. Stomach with scale bar on right.

Opened stomach (above right) top arrow. Only unusual "object" found internally was a struvite
crystal (small arrow near bottom on photo) found in the stomach that immediately dissolved in
ethanol.
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Radiological Assessment
[

Leech
{Piscicola)-

|

Geiger
Counter
Secured

2 cm above
fish

Background radiationin lab during Nuiqgsutfish assessment includinginstruments, room, tools
ranged from 3-101 Counts/minute (C/min.) as recorded by the Geiger Counter (two black
arrows). Ten fish from Nuigsut were measured (including three qaaktaq) indicating 1-94 C/min.,
and over the mold itself 4-44 C/min. Radiationmeasurementconducted on two Aanaaktiq from
a gill net on 2 October2013 near Iviksuk area on the Inaru River. These fish were given to Sformo
prior to mold being reported in the Nuigsutarea. The room for this analysis was between 6-64
C/min. = background. Fish 1 ranged between 1-38 C/min., and fish 2 ranged between 2-42
C/min.
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USGS Identification of Saprolegnia — like fungus or mold
United States Department of the Interior

WESTERN FISHERIES RESEARCH CENTER
DIVISION OF BIOLOGICAL RESOURCES
US GEOLOGICAL SURVEY
6505 NE 65th St
Seattle, WA 98115
(206) 526-6591

Draft Do Not Cite
Date: December 22, 2014
Preliminary Report: Identification of Saprolegnia — Revised Report
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Prepared for: Todd Sformo, Barrow, AK

USGS Fundamental Science Practices: Non-Disclosure Policy Prior to Publication

The USGS Fundamental Science Practices (FSP) addresses how USGS science is carried out and how the resulting
information products are developed, reviewed, and approved for release. In compliance with the FSP, a rigorous
peer review process is required prior to publication of all new scientific information in any outlet; however, the FSP
stipulates that outside organizations that are in partnership with the USGS may-be provided a courtesy copy of the
information product with the understanding it is pre-decisional and should not be released.

In being provided this courtesy copy of the information product prior to peer review, publication and release, such
parties are bound by the Bureau’s disclaimer as included on each page of the report.

Summary

Previously, we used 18s ribosomal DNA sequencing on an unknown Alaskan mold / fungus and the
results suggested that the isolate was most likely Saprolegnia parasitica. In this revised report, we
sequenced the internal transcribed spacer (ITS) regions of the ribosomal gene complex and conclude
that the isolate is within Saprolegnia Clade I. Clade | comprises all parasitic Saprolegnia and the
proposed species name for Clade | is Saprolegnia parasitica.

Sample History

Case # 14-01

Samples Fish #44 two samples

Date received Received at the WFRC-Seattle October 29, 2013

Sformo-13



Submitted by Todd Sfomo, POB 69, Barrow AK 99723
Todd.sfomo@north-slope.org
907-852-0350

Received by Maureen Purcell, Ph.D.

Processed by Rachel Thompson

Report by Maureen Purcell, Ph.D.

Report November 7, 2013, Revised Report 12/22/14
Case History

In October 2013, Nuigsut fishermen observed a mold/fungus on Aanaaqliq (broad whitefish) which had
not been previously observed. The fishermen were concerned about the health of the fish and the
health risk to people consuming the affected fish. Initial identification of the mold was Saprolegnia spp.
(Alaska Fish Pathology Laboratory). This type of mold occurs in freshwater bodies across the globe from
Alaska to Antarctica. Although the mold has probably been resident on the North Slope, there are no
previous reports, and fishermen in Nuigsut have not seen it before.

Methods

Extraction of DNA was performed using the DNeasy Minikit (Qiagen Inc.; Valencia, California) following
the manufacturer’s instruction for animal tissues. The DNA concentrations were determined using a
Nanodrop 1000 (Thermo Fisher Scientific Inc.; Wilmington, Delaware). The DNA was stored at 4°C until
used. PCR amplification was performed using 1x buffer containing 1.5 mM of MgCl,, 100 uM each
dNTPs, 100 pmol each primer, 2 U of Taq polymerase (Qiagen, Inc.) and 10-20 ng of template DNA.
Cycling parameters were 94°C for 2 min., followed by 35 cycles of 94°C for 1 min, 55°C for 1 min, and
72°C for 2 min, followed by a final extension at 72°C for 10 min. Six combinations of primers were used
for PCR ampilification of the 18s [1, 2]. These primer combinations included: nu-SSU-0817-5' / nu-SSU-
1196-3', nu-SSU-0817-5' / nu-SSU-1536-3', 185-42F /18S-1498R, 18s-42F / 185-1520R, 185-82F / 18S-
1498R, and 18S-82F /18S-1520R. The ITS region was amplified using the ITS1 F and ITS 4 R. See Table 1
for complete list of primers. Products were visualized by electrophoresis in a 1.5% agarose gel in 0.5x
Tris-acetate-EDTA (TAE) buffer. PCR products were purified using the Qiagen PCR Clean-up Kit (Qiagen,
Inc.). Sequencing of the PCR products was performed on an ABI PRISM 310 Genetic Analyzer with an ABI
Big Dye Terminator Cycle Sequencing Kit v1.1 in 10 pL volume reactions following the manufacturer’s
instructions (Applied Biosystems Inc.). Sequences were visually inspected with Sequencher v.4.5
software (Gene Codes Corp., Ann Arbor, Michigan). Phylogenetic relationships were inferred using
MEGA 5 [3].

Results

Sequencing of 18s. Amplicons were observed using four out of the six primer combinations for both
samples: 18s-42F /18S-1498R, 18s-42F / 185-1520R, 18S-82F / 185-1498R, and 18S5-82F /18S-1520R (all
amplicons approximately 1500 bp). The amplicons derived from two of the primer combinations (185-42
F/185-1498 R and 185-82 F / 185-1520 R) were sequenced (sample 1 only). A 1666 bp consensus
sequence was obtained (Fig. 1). BLAST analysis [4] indicated 99% identity to publicly available 18s rDNA
sequences representing Saprolegnia parasitica. Additional Saprolegnia spp. 18s sequences were
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obtained from GenBank and used for phylogenetic reconstruction. A total of 1571 nucleotides were
used in the final multiple sequence alignment analysis. The Alaskan sample cluslered mostly closely wilh
Saprolegnia parasitica strain NJIM8604 from Japanese coho salmon (Fig. 2), with no nucleotide
differences observed across the 1571 bp region.

Sequencing of ITS. An approximate 750 bp amplicon was observed following PCR. A 705 bp consensus
sequence was obtained by sequencing (Fig. 1). BLAST analysis [4] indicated 100% identity to publicly
available ITS sequences representing Saprolegnia parasitica. An additional 124 sequences of Saprolegnia
sp. were obtained from GenBank and used for phylogenetic reconstruction; these 124 sequences were
listed in publication by Dieguez-Uribeondo et al. [5]. A total of 624 nucleotides were used in the final
multiple sequence alignment analysis. The tree topology was highly similar to the tree reported in [5].
The Alaskan sample clustered within Clade I, which includes the Saprolegnia parasitica isolates (Fig. 3).

Conclusions

Sequencing of the 18s ribosomal gene confirmed the fungal isolate was within the Genus Saprolegnia.
Further sequencing of the ITS ribosomal DNA regions indicated that it is within the Clade | defined by
Dieguez-Uribeondo et al. (2007) [5]. The majority of all fish parasitic Saprolegnia isolates group into ITS

Clade | and it is proposed that all Clade | isolates be assigned the name Saprolegnio parasitica [5).

Disclaimers

The sequence reported here will be kept confidential until we receive permission from Todd Sfomo to
release the sequences to GenBank. The use of trade, firm, or corporation names in this publication is for
the information and convenience of the reader. Such use does not constitute endorsement or approval
by the U.S. Department of Interior or the U.S. Geological Survey of any product or service to the
exclusion of others that may be suitable.

Figure 1. Partial 18s small subunit ribosomal DNA and internal transcribed spacer (ITS) region.

>Whitefish Saprolegnia-like 14-01 18s Gene
GAAACTGCGAATGGCTCATTATATCAGTTATAGTCTACTTGGCAGTACCTTACTACTTGGATACCCGTAGTAATTCTAGAGCTAA
TACATGCGTAAATACCCAACTGCTTGTCGGACGGGTAGCATTTATTAGATTGAAACCAATGCGGCCTCGGTCGGTATTGTGTTG
AATCATAATAACTGTGCGGATCGCTTCACAGCGATAAGTCAATTGAGTTTCTGCCCTATCAGCTTTGGATGGTAGGATATGGGC
CTACCATGGCGTTAACGGGTAACGGGGAATTAGGGTTTGATTCCGGAGAGGGAGCCTTAGAAACGGCTACCACATCCAAGGA
AGGCAGCAGGCGCGTAAATTACCCAATCCTGACACAGGGAGGTAGTGACAATAAATAACAATGCCGGGCTTTITCAAGTCTGG
CAATTGGAATGAGAACAATTTAAATCCCTTAACGAGGATCAATTGGAGGGCAAGTCTGGTGCCAGCAGCCGCGGTAATTCCAG
CTCCAATAGCGTATATTAAAGTTGTTGCAGTTAAAAAGCTCGTAGTTGGATTTCTGGTTTGAGCGTCCGGTCGAGTTTATCTCT
GTACTATGGATGCTTGGGCCATTTTTTGTGAGGGGGCGCTTCTGCCATTCAGTTGGTGGTTGTGTCGACTTGCATCGTTTACTG
TGAAAAAATTAGAGTGTTTAAAGCAGGCGTTTGCTCATTTGAATACATTAGCATGGAATAATAAGATACGACCTTGGTGGTCTA
TTTTGTTGGTTTGCACACCGAGGTAATGATTAATAGGGACAGTTGGGGGTATTCATATTTCAACGTCAGAGGTGAAATTCTTGG
ATCGTTGAAAGATGAGCTTAGGCGAAAGCATTTACCAAGGATGTTTTCATTAATCAAGAACGAAAGTTAGGGGATCGAAGAT
GATTAGATACCATCGTAGTCTTAACCATAAACTATGCCGACTCGGGATTGGCAGTCGTTTATTTTGAATGACCTTGTCAGCACC
GTATGAGAAATCAAAGTCTTTGGGTTCCGGGGGGAGTATGGTCGCAAGGCTGAAACTTAAAGGAATTGACGGAAGGGCACC
ACCAGGAGTGGAGCCTGCGGCTTAATTTGACTCAACACGGGGAAACTTACCAGGTCCAGACATAGTAAGGATTGACAGATTG
AGAGCTCTTTCTTGATTCTATGGGTGGTGGTGCATGGCCGTTCTTAGTTGGTGGAGTGATTTGTCTGGTTAATTCCGTTAACGA
ACGAGACCTCCGCGTGCTAAATAGTTCTGCTTACCAATTTGGTAGGTATGGACTTCTTAGAGGGACTTTCAGTGACTAACTGAA
GGAAGTTGGAGGCAATAACAGGTCTGTGATGCCCTTAGATGTTCTGGGCCGCACGCGCGCTACACTGATACGCTCAACGAGTA
TATAACCTTGATCGATAGGTCTGGGTAATCTTTTGAATACGTATCGTGCTAGGGATAGATTATTGCAATTATTAATCTTGAACGA
GGAATTCCTAGTAAACGCAAGTCATCAGCTTGCATTGATTACGTCCCTGCCCTTTGTACACACCGCCCGTCGCACCTACCGATTG
AATGACTCGGTGAAGTATTGGGACTGGAATTTGTGTGCTTCATTGCATGCAAGTTITGTGGGAACTTTCCTTAACCTCGCC
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>Whitefish Saprolegnia — like 14-01 ITS region
AAGGATCATTACCACACCAAAAAACACCCCACGTGAATGTACTCTTTATGAGGCTTTGCGCTGCCCTTGTGGCAGCTAGCCGAA
GGTTTCGCAAGAAGCCGATGTCAATTTGAATCCTTTTTAAAATACGACTGATCAAAACTGCAGATAGAAATATCTGCATGCAAT
TGAAATACAACTTTCAACAGTGGATGTCTAGGCTCGCACACCGATGAAGAACGCTGCGAACTGCGATACGTAATGCGAATTGC
AGAATTCAGTGAGTCATCAAAATTTTGAACGCATATTGCACTTCCGGGTTAGTCCTGGGAGTATGTTTGTATCAGTGTCCGTGA
ACACAAACTTGTTTCATTTCTTGATTGGGATGGAGCAGACTGTGAAGGTCTTGTAATTACAAGTCCTTTTAAACGACGGTACCT
ATGCGTCCTAGTGAGATGTATTATTTAAAGGTATGCCTGCGCTCCTTTCGAAAGTCTTGTGTGGCGGCACACAGCACTCAAAGA
GAGAGCAAATCGCGGTAGTTTTGCTTGTACTTCGGTACGAGTGGACACATATTGCTTTTTGTGATTITCTGCGAGTCTGTTGTCA
AAGTACAAGGCACGTAAGGAGAGTTGGTATGCTGGTGCATTTCTTGGCGTATGGAGGCAAATTGGGAATTCAATCCAATTTGG
ACCTGATATCAAACAAGACTACCCGCTGAACTTAA
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Figure 2. Phylogenetic analysis of the Alaskan unknown fungal / mold isolate based on the 18s gene.
Evolutionary relationships were inferred using the Maximum Likelihood method. 1he tree is drawn to
scale, with branch lengths measured in the number of substitutions per site. All positions containing
gaps and missing data were eliminated. There were a total of 1571 positions in the final dataset.
Evolutionary analyses were conducted in MEGAS.

81

Alaskan_unknown .
0i[21624362|dbj|AB086898.1| Saprolegnia parasitica gene for 18S rRNA partial cds strain:NJM8604

100

99

gi|53748954|dbj|AB175931.1| Saprolegnia sp. THMK0306

gi|226819003|gb|FJ794908. 1| Saprolegnia sp, SAP2
0i{21624363|dbj|AB086899. 1| Saprolegnia parasitica gene for 18S rRNA partial cds strain:MUI0112
0i|5327236|emb]AJ238655.1| Saprolegnia ferax 18S rRNA gene partial

gi|226819001|gb|FJ794906. 1| Saprolegnia sp. SAP1 strain SAP1_zLUO1
0i|226819007|gb|FJ794912.1| Saprolegnia sp. SAP1 strain SAP1_ZEL03+04 clone 1
65 | 0i|226818997|gb|FJ794902. 1| Saprolegnia sp. SAP1 strain SAP1_SEC01
0i|226818996|gb|FJ794901.1| Saprolegnia sp. SAP1 strain SAP1_RIM01
0i|226819008|gb|FJ794913.1| Saprolegnia sp. SAP1 strain SAP1_ZEL03+04 clone 2
0i|226819009|gb|FJ794914.1| Saprolegnia sp. SAP1 strain SAP1_ZEL02
0i[226819004|gb|FJ794909. 1| Saprolegnia sp. SAP3J strain SAP3_LABO1
1gi|226819005|gb|FJ794910.1| Saprolegnia sp. SAP3 strain SAP3_ZLU01

0.002

gi|226818006|gb|F J794911.1} Saprolegnia sp. SAP4

Sformo-17



Figure 2. Phylogenetic analysis of the Alaskan unknown fungal / mold isolate based on ITS sequences.
Evolutionary relationships were inferred using the Maximum Likelihood method. The tree is drawn to
scale, with branch lengths measured in the number of substitutions per site. All positions containing
gaps and missing data were eliminated. There were a total of 654 positions in the final dataset. Analysis
included 125 different sequences. Evolutionary analyses were conducted in MEGAS.
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Table 1. Primer name, sequence and source

Primer Name Sequence (5 2 3’) Source
nu-SSU-0817-5' TTAGCATGGAATAATRRAATAGGA [1]
nu-SsuU-1196-3' TCTGGACCTGGTGAGTTTCC [1]
nu-SSU-1536-3' ATTGCAATGCYCTATCCCCA [1]
18s-42F CTCAARGAYTAAGCCATGCA [2]
18S-82F GAAACTGCGAATGGCTC [2]
185-1498R CACCTACGGAAACCTTGTTA [2]
185-1520R CYGCAGGTTCACCTAC [2]
ITS1F TCCGTAGGTGAACCTGCGG [6]
ITS1R TCCTCCGCTTATTGATATGC [6]
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2014-0053 Fish Pathology Report addendum with virology results issued on 2/24/14

This is the same report as above, except for the addition of the virology findings in red.

ACCESSION NO: 2014-0053_addendum
ALASKA DEPARTMENT OF FISH AND GAME
DIVISION OF COMMERCIAL FISHERIES - FISH PATHOLOGY SECTION
333 RASPBERRY ROAD, ANCHORAGE, AK 99518-1599 - Phone (907) 267-2244/Fax 267-2194
REPORT OF LABORATORY EXAMINATION
LOT (YEAR, STOCK, SPECIES): Colville River broad whitefish, Coregonus nasus
FACILITY: North Slope Borough, Dept. of Wildlife Management
CONTACT PERSON/ADDRESS: Todd Sformo, P.O. Box 69, Barrow, AK 99723
SAMPLE DATE: 10/15/13 or 10/16/13; 10/18/13  DATE SAMPLE RECEIVED: 10/17/13; 10/24/13

SPECIMEN TYPE: Whole fish; formalin fixed tissues, fungal isolate and viral swabs LIFE STAGE:
Adult

STATE: Slightly frozen; formalin fixed = NUMBER OF SAMPLES: 11 WILD: Yes

HISTORY/SIGNS: Subsistence fishers have noticed that “some” broad whitefish from the Coleville
River and Niglig Channel near Nuiqsut have a patchy fungal-like mass on the exterior
surface. A number of fish have been caught, but there is no estimate as to how
many of the catch were affected. Likewise, no summary of reported observations
was provided. This was first noticed on 10/12/13 when 3 fish were submitted to the
North Slope Borough (NSB). Subsequently, the Fish Pathology Lab received 5 partially
frozen fish sampled on 10/15/16 and formalin fixed tissues from 6 fish collected on
10/18/13. Swabs for viral testing and a fungal isolate from one fish were also
included in the latter submission. No mortality has been associated with this
condition; affected fish are detected in gill nets along with apparently healthy fish.
The NSB Wildlife Biologist measured the amount of ionizing radiation in these fish
with a Geiger—Miiller counter, which was found to be the same as background levels.

On 10/21/13, the Fish Pathology Lab sent the NSB Wildlife Biologist preliminary
results that this condition is caused by the common water mold, Saprolegnia sp. We
also sent him fungal agar plates to use for isolating the organism per his request. He
then sent an isolate to the USGS Western Fisheries Research Lab for genetic
confirmation, where it was also identified as Saprolegnia. There is a growing concern
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that this mold is exotic (which it is not) and will lead to a food shortage at a
subsistence level. This has further been fueled by speculation of its occurrence being
due to climate change, industrial development or other anthropogenic activities.

REASON FOR SUBMISSION: Diagnostic evaluation.

FINAL REPORT DATE: 12/5/13; addendum with virology results issued on 2/24/14.

CLINICAL FINDINGS

NECROPSY: 5 fish necropsied at Fish Pathology Lab; 6 fish partially necropsied at NSB

MORIBUND:

11/11

4/11
3/11
1/11

11/11

11/11
5/5
1/5
2/6

5/5

5/5

1/5

0/4

Mean fork length of 52.2 cm (range: 44.2-56.5 cm; n = 11);
Mean weight of 1.7 kg (range: 1.2-2.5; n = 6);
7 males and 4 females — appeared in spawning or post-spawning condition

with small to large brown/green cottony fungal plaques on various external

[N +imnme mackhr Aan hand /lenarns + hik alea Anm dhaviantvalaraval corefana anA fla
LIVIID, THTUDLIY VI TITAaU/ J1IVUL VUL aldu Uil UiT valitivialcral sutiacc aimu 1

(Figure 1). The majority of plagues could be manually removed from scales, leaving
a reddened (hyperemic) area of tissue, but a few extended deeper and formed
ulcerations.

hyperemic and croded fins
with several net marks on exterior surface
with detached upper mandible and brown/green fungal plaques in mouth

with mature gonads appearing in spawning or post-spawning condition; 1 female
with egg reabsorption and 2 with partial skeins. 1 male with spent testes.

with no food in gastrointestinal tract; 1 fish had a struvite crystal in gut
with little or no visceral adipose tissue

with congested airbladder (likely post-mortem change)

with congested peritoneum (likely post-mortem change)

plague wet mounts contained innumerable fungal hyphae that were branched and
aseptate with distinct club shaped sporangium, characteristic of Saprolegnia species

plague wet mounts contained few to many pennate diatoms with various
morphology

plague wet mounts with innumerable motile and non-motile bacilli; Gram-negative

abnormal spleen and airbladder squashes
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0/3 abnormal kidney squashes

0/2  abnormal liver and gut squashes

FAT: 0/1 positive for Aeromonas salmonicida
0/1 positive for Yersinia ruckeri Type |
0/1 positive for Yersinia ruckeri Type |l
BACTERIOLOGY:  0/2 kidneys struck on TSA and TYES at 20°C for 4 days had bacterial growth
MYCOLOGY:  Skin lesions explanted on oatmeal agar (OA), potato agar (PA) and cornmeal agar (CMA)
at 20°C for up to 30 days. Explants on OA and PA from one fish (#37) sent from NSB.
3/6 skin lesion explants had fungal growth on OA and PA; 3/5 with growth on CMA.

Luxurious growth of white, cottony aerial mycelia occurred on OA within 4 days and on PA after 7 days.
Mycelia contained branching and mostly aseptate hyphae. Germinating gemma-like structures were
observed in mycelia at day 14 and an oogonium-like structure was detected at day 21. Less growth
occurred on CMA, which spread across the agar in non-aerial formation. This contained branching and
rarely septate hyphae.

HISTOPATHOLOGY: Formalin fixed tissues processed into 61 sections and stained with hematoxylin

and eosin, included (# of fish in parentheses): margin of skin lesion (8), spleen
(),

liver (6), heart (6), kidney (4), congested airbladder (1), congested peritoneum
(1)

and egg mass (1).

MORIBUND:  There were varying degrees of post-mortem autolysis in all samples. The sectioned
peritoneum had processing artifacts.

Allinternal organs appeared normal. Congestion was confirmed in the airbladder and additionally found
in the spleen of 1 fish. This was interpreted as a post-mortem change. The egg mass contained viable
eggs in various developmental stages.

No fungal hyphae were found in Fish #36, which was likely due to the plane of section. All other fish had
branched, aseptate fungal hyphae in the epidermis and dermis (Figure 2). Occasionally hyphae were
observed deeper in skeletal musculature and the perichondrium of fin rays. A gemma-like structure was
detected in one specimen (Figure 3). A few pennate diatoms and several bacilli were present in the

Sformo-22



lesions of 2 fish. The mycotic infection was associated with necrotic cells contalning pyknotic nuclel and
mixed inflammatory infiltrates.

VIROLOGY: 0/1 fish positive for virus. Kidney and spleen from fish #5 processed by quantal assay on
EPC, BF-2 and INEM-1 cell lines at 14°C for 14 days and blind-passaged for an

additional 14 days. Minimum level of detection was 50 infectious particles/g of
sample.

Cells were pretreated with PEG to enhance viral infectivity. The viral swabs that were
submitted were of insufficient quantity for testing and were several months past their
expiration dates.

DIAGNOSIS: Saprolegniasis

COMMENTS/RECOMMENDATIONS:

All of these fish had an external mycotic infection caused by the common water mold, Saprolegnia. Wet
mounts of lesions contained clubbed shaped sporanglum, which Is a hallmark feature of this group of
organisms. Genetic testing by the USGS lab confirmed this identification. No bacteria were isolated from
kidneys struck on general purpose media. Kidney was also FAT-negative for targeted Gram-negative
pathogens. Internal organs appeared histologically normal with no evidence of bacteremlia or viral
cytopathology. Virology is still pending and an addendum with these results will be issued at a later date.

Saprolegnia is ubiquitous in nature, as it is an important saprophyte facilitating the breakdown of organic
matter. It is not exotic to Alaska or the North Slope. The Fish Pathology Section has records of this
organism occurring in whitefish from Barrow Alaska as far back as 1980 (Acc. No. 81-0094). Other records
from the North Slope region include: whitefish from Elim (Acc. No. 00-0042), Koyukuk {Acc. No. 02-0530),
and Selawik (Acc. No. 06-0021); sheefish from Kotzebue (Acc. No. 02-0026); chum from Noatak (Acc. No.
84-0234), Nome (Acc. No. 13-0055), and Kotzebue (Acc. No. 02-0027); Dolly Varden from Wulik River
(Acc. No. 03-0041); and Arctic grayling from Nome (Acc. No. 06-0005).

Saprolegnia is also generally regarded as an opportunistic pathogen that affects only stressed or
immunocompromised fish. There are many potential stressors for wild fish. Common stressors include
sexual maturation, physical activity on spawning beds, trauma from predation and fishing gear, changes in
water quality and temperature, pathogens and parasites, and pollution. These fish were caught during
spawning season and all necropsied fish appeared in spawning or post-spawning condition. This alone
could be the predisposing factor. Many of the fish also had net marks on their body, which is a source of
physical trauma that exposes fish to organisms in the environment. So far (virology pending) there have
been no primary pathogens or parasites associated with predisposing these fish to this external mycotic
infection. There are inadequate water quality data for this system, so no inference can be made on
changes that may have occurred. As mentioned above, there is much speculation about pollution from
the oil industry as the primary source of stress and possible immunosuppression. As previously
recommended, fish tissue samples should be sent to an analytical laboratory for hydrocarbon testing if
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this issue continues to be a primary concern. Initial results were emailed to the NSB Wildlife Biologist on
10/17/13 and subsequently several updates have been provided.

The appended virology results showed that there were no viruses detected in the kidney and spleen
tested with standard cell lines and the phylogenetically closer inconnu cell line. The viral swabs that
were submitted were of insufficient quantity for testing and were several months past their expiration
dates. Likewise, several of the fish submitted for necropsy were partially frozen upon arrival, so only the
freshest material was tested.

Recent discussion of this issue at the North Slope Subsistence Regional Advisory Council meeting
indicated that the NSB has plans to investigate this further, which includes a survey for mortalities in the
spring and monitoring for re-occurrence of this condition during harvest next fall. Burbot will also be
evaluated to determine if this species is affected. Some water quality testing has been performed, which
will continue. My understanding is that molecular diagnostics will be employed to identify Saprolegnia
infestations. However, a wet mount evaluating morphology should be sufficient, which would also be
less expensive and provide quicker results considering that this work would need to be out-sourced. The
overview of my presentation that | provided at this meeting is attached. One specific recommendation |
provided was that juvenile fish should be evaluated in order to rule out sexual maturation/spawning as
the sole cause, as this is a well-established paradigm.

FISH HEALTH INVESTIGATOR: C. Bentz, J. Ferguson

TECHNICAL ASSISTANCE: |. Dickson
COPIES TO: FY14, Miscellaneous, Itta (Native Village), Patton (USFWS), Hyer (USFWS), Skaugstad,

Behr, Borba, Rabung, Rozen, Davis, Meyers
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Water samples collected by Sformo, Adams, and John Siegel (ABR) on 10/18/2013. Entire

water report not included in this fish report.
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MycoLogic Water Sample Analysis for Sformo

Mycologic

Innovative blologicals

October 27", 2016

Paul de |la Bastide

Depariment of Biolagy

Petch Building room 168
University of Vicloria

3800 Finnerty Road

Victoria BC VBP 5C2 CANADA

Subject: Water sample analysis for the detection of Saprolegnia parasitica

Dear Dr. Sformo,

We are a biotechnology company located at the University of Victoria, in Victoria, BC Canada. We have
extensive experience studying the water mold Saprolegnia parasitica and we have been directly involved in
research on this species for a number of years. This species is an opportunistic fish pathogen that may be
found in fresh water across North America, and it can infect a wide range of fish species in natural
environments, fish hatcheries and in aquaculture systems. Fish Ihat are already stressed for other reasons
(e.g., high water tamperature, other infactions) may become more susceptible to infection by this pathagen

As part of this research project, we have developed DNA-based methods of detecting this species (and
closely related spacies) in both water samples and fish tissue samples. In 2015, we processed three separate
groups of water samples provided by your lab. The water samples included the following:

1. Samples collected on June 22", 2015 included 3 water samples collected from the Nuigsut region
(specific sample localion not indicated). Samples #1 and #3 were both positive for the presence of
Saprolegnia parasilica.

2. Samples collected July 30" (2 samples) and August 27", 2015 (one sample) included water samples
collected from the Nuigsut region (specific sample locations not indicated). The sample from August
27" was positive for the presence of S. parasitica.

3. Samples collected on October 29", 2015 (three samples) included water samples from Lake
Tesikvoak. None of these samples were positive for S. parasitica. However, these water samples
had a high level of other contaminants, which made it difficult to detect the target species

Allhough we have conducted only a limited sample analysis to date, we have been able to delect S. parasitica
in water samples collected from rivers in this region. It would be useful to conduct more extensive analysis of
waler samples collected in different watersheds over time, as well as obtain tissue samples from affected fish,
in order 1o confirm thal S. parasitica is in fact the species infecting fish in this region. It would be helpful to
obtain fresh tissue, 30 we can isolate pure cultures of the water mold fram an infected fish. Samples of
infected fish fissue can also be preserved by freezing, or by storage in 95% ethanol, for the purpose of
identification.

| would be happy to discuss your priorities further, so we may develop an appropriate study and sampling
approach to address your questions and concerns regarding this pathogen of freshwater fish.

Best regards,

Dr. Paul de |a Bastide
(pdelabas@uvic.ca)

Myecologic Inc., University of Victoria, P.O. Box 3020, Victoria, B.C., Canada V8W 3N5
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From: Paul De La Bastide [pdelabas@uvic.ca]
Sent: Saturday, July 04, 2015 8:29 PM

To: Todd Sformo

Subject: Re: Saprolegnia issues

Hi Todd,

Sorry for the delay. For two of the three samples, we did detect Saprolegnia parasitica. There
were a lot of other contaminants present. but we did have positive amplification for the species-
specific marker that identifies S. parasitica, in samples #1 and #3. Tt is likely that the antibiotics
we added were degraded due to the delay, allowing many other things to grow as well. In the
future, we can sort out a shorter time-line for sampling and analysis. If you would like to discuss
a plan for further sampling, we can certainly do that.

Regards,

Paul

From: Todd Sformo <Todd.Sformo@north-slope.org>
Sent: July 5, 2015 9:03 AM

To: Paul De La Bastide

Subject: RE: Saprolegnia issues

Only questlon: when you say, "there were-a lot of other contaminants present," you mean non-
Saprolegnia parasitica elements and not things like mercury, pesticides, crude oil . . .?

- Thanks;again. ——

-Todd

Sun 7/5/2015 8:55 AM
Hi Todd,

By other contaminants | mean there were other fungi and bacteria in the samples, which is not
a surprise for water samples from the environment. We only look at the microbial life, not
chemical contaminants. |am not at the office this week, but let me know if you want to

discuss by phone and we can arrange a time to talk. Thanks,

Paul
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Supplementary document:
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Givens Evaluation (to Sformo) of Linc Assessment of PCBs and DDTs in Fish Pops of Colville near
Umiat

Givens Statistical Solutions
Data Analysis and Modeling for Scientists

4313 Hinsdale Dr., Fart Collins, €0 80526

waawy. geofgivens wix.com/home u
geof@geofgivensz.cam

{?70) 282-3482

May 6, 2016
Todd,

Thanks for the oppottunity to review the “Assessment of PCBs and DDTsin Fish Populations ofthe
Colwille River Mear the Former Umiat Air Force Station, Umiat, Alaska” report prepared for Linc Energy
Cperations, Inc. by Travis/Peterson Environmental Consulting, Inc., and Fisheye Consulting.

This document summari zes three earlier studies:

e 1997 20 grayling from two locations

e 1998: 15 broad whitefish and 7 burbot from three locations

s 2001: 70 burhot from 7 locations
These are total fish counts, not perlocation. The document dso introduces new data for 10 grayling and 1
burbat from 3 locations. The burbot was caught 3 miles downstream from the Unit C Blough, and would
not be expected to have particularly high contaminant levels, given the results of the earlier surveys.

Cwerall, the data used in this report are wholly inadequate for drawmng any reliable conclusions about
contarminant levels and human health. [ will discuss this more below, but letme firstidentify an
exception. The data for 2001 are sufficient for anal yzing how contaminant levels vary with distance

up stream/downstrearn/at the Unit C Slough, but these data done obwviously are not informative ahout time
trends. In this report, there is only a brief mention of the 2001 statistical analysis (“devel oping correlation
coefficients™). Thisis not suggestive to me of any standard or appropriate analysis that could be done wth
these 2001 data, but without more information I'm unable to fully evaluate the question.

The results ofthe current analysis are summarized in Figs. 4-9. In most of these, linear regression has
been used to estimate time trends in contaminent levels. There are several problems with this.

First, there are ton few fish. For burbot, there is only a single fish in 2015, It is impossible to understand
the potential contaminant vanability in 2015 from a single sample. In 1998, there are only 2 downstream
burbot (Fig. 5). Simular poor sample sizes are evident elsewhere. It isludicrous to assert that thereis a
downward trend in contaminant levels when comparing asingle 2015 fish to a stmall set of past fish. Are
researchers actually willing to give health assurances to native Alaskans based on a single fish?

Second, there are too few years. If there were more fish per year, this wouldn't be so much of a problem.
Howevet, with many of these plots showing only one or two fish in some years, these points become
extremely influential in the (ihappropriate) regression analyses. There are standard statistical methods for
assessing whether data points have excessive influence in regression. The 2015 datum surely does. If we
are to have any confidence in analyses with only a few fish per vear, then we must have more years of
data so that contaminant levels and variability can be estimated reliably.
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Third, the regression analyses in these figures are generally not appropriate. Contaminant levels appear to
be skewed (heavy right tail—take logs?), and clearly they are constrained to be non-negative. Since the
analysis devices have detection limits, the data are left censored in the technical statistical sense. Since
there are only 2 or 3 years, I think that year-against-year comparisons would be simpler and more
appropriate than trying to fit a linear time trend. Figs. 5 and 7 display data where a linear fit is
inappropriate: if anything, the data have a curvilinear pattern. (Fig. 8 shows another appalling fit: the
projection for 2015 is drastically off target.) Given the non-normality, skewness, censoring, and
extremely low sample sizes, ] would suggest a different inferential method (permutation tests?), different
models (comparisons of annual groups rather than linear trends), and possibly different data treatment
(rank tests?).

Broadly speaking, the level of statistical sophistication and skill shown in this report is quite amateur and
not adequate for the importance of the topic being studied.

The conclusions from these analyses are far too ambitious and don’t adequately account for the data
deficiencies. One particularly troubling sentence is on p. 27: “The 2015 PCB concentrations in burbot
livers are much lower than those from the 2001 study, especially compared to those of similar locations,”
Remember that there is only a single 2015 burbot—exactly how many livers did it have?! Fig. 9 cannot be
used to make a valid statistical test comparing 2015 to 2001, The following sentence is also very
troubling: “While only one data point is available for the 2015 study, TPECY/Fisheye find that if
additional downstream sampling were conducted, a similar trend, but at further decreased
concentrations would be observed.” Exactly how do they “find” that? So far as I can tell, there is
no basis for this statement. The next sentence states: “The significant decrease in PCB
concentrations in burbot livers downstream of the Unit C slough can likely be attributed to the
removal of the contaminant source....” Beware of this language: it cannot mean statisticaily
significant, and a claim that it means significant in magnitude (i.e., substantial) would be
remarkably adventurous. This sentence is at best unfounded, at worst deceptive.

I find no convincing evidence that contaminants have decreased in any species. Better data and
more appropriate analysis, fully accounting for the massive uncertainties, sampling variability,

and data deficiencies are needed. Until then, I would advise dismissing this analysis as
unreliable.

If you have any questions, please feel fiee to ask.

Sincerely,
2l

cof H. Givens, Ph.D.
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1.0 INTRODUCTION

Linc Energy Operations, Inc. (Linc) contracted Travis/Peterson Environmental Consulting, Inc
(TPECI) and Fisheye Consulting (Fisheye) to investigate organochlorine contaminants,
specifically polychlorinated biphenyls (PCBs) and dichlorodiphenyltrichloroethane (DDTSs), in
the Colville River near the former Umiat Air Force Station in northern Alaska.  This
investigation included a literature review of all historical studies conducted at the facility and
regarding these contaminants in fisheries populations in the Colville River and their potential
impacts on subsistence harvests and use in the region. TPECI and Fisheye also conducted a field
study at the Umiat facility to assess current PCB and DDT concentrations in various fish species.
The field study was conducted in August, 2015

2.0  SITE DESCRIPTION LOCATION AND DESCRIPTION
2.1 Former Umiat Air Force Station

The former Umiat Air Force Station is an approximately 8,000-acre facility located adjacent to
the Colville River, 120 miles south of Prudhoe Bay in northern Alaska (Figure 1). The facility is
located at 69.3706° North latitude, -152.1399° West longitude. The facility is located in
Sections 9 and 10, Township 1 South, Range 1 West, Umiat Meridian, United States Geological
Survey (USGS) Quadrangle.

Around 1944, the site was developed by the United States Department of Defense (DoD). It
included the airstrip complex, the main gravel pad, and 11 historical oil well test sites. In 1960,
the DoD transferred the site to the U.S. Bureau of Land Management (BLM). Currently,
ownership of the developed facilities is divided amongst public entities including Alaska
Department of Transportation and Public Facilities, BLM, as well as private ownership by UIC
Umiagq.

The facility does not house any year-round residents. Temporary workers and site visitors are
present at the property occasionally throughout the year. The camp facility is utilized as a
staging area for oil and gas exploration and the airfield is often used as a base for hunting in the
region

DoD constructed a 13-acre landfill and closed it in 1973. It was located approximately one-half
mile east of the main gravel pad, in a slough of the Colville River (Figure 2). Past activities at
the facility, particularly those centered around the old landfill, have resulted in PCB and DDT
contamination at the facility. Previous studies have located the source of this contamination at
the “Unit C” slough, the location of the old landfill (Ecology & Environment, 2003). Unit C
slough is roughly one-half mile long. The slough is fed by Sea Bee Creek and runs into the
Colville River. Fish are present in the slough during non-freezing months (Ecology &
Environment, 2003),
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22 Colville River

The Colville River has its headwaters in the Brooks Range and flows for approximately 450
miles across the coastal plain of Alaska before emptying into the Beaufort Sza. The Colville
River is the largest waterway on the North Slope of Alaska and discharges near the mouth of the
r-ver has been estimated to be 16,000 cubic feet per second (CFS) (Roguski et al., 1971, cited in
Ecology & Environment, 2003). Fish species found within the Colville River include round
whitefish, droad whitefish, arctic grayling, ciscos, char, stickleback, salmon, and burbot. Fish
populations within the Colville River are a major food source of the loca’ Inupiat Eskimo
population in the downstream village of Nuigsut, Alaska. In 1993, a 33.8% of the total Nuigsut
community resource harvest was fish from the Colville River watershed (ATSDR, 2003)
Eurbot, specifically their livers, are a favored species within the subsistence harvests for local
populations

3.0  FISH SPECIES OF CONCERN

Freshwater fishes make up more than one-third of all subsistence harvests for the community of
Nuigsut, Alzska, located on the Colville River (ATSDR, 2003). These harvests include salmon,
smelt, burbct, char, grayling, and whitefish, Several species, including salmon, smelt, some
char, and some whitefish are anadromous (ADF&G, 2015). These species will not be present
within the Colville River watershed for the entirety of their life cycle, thus limiting their contact
to potentia. contaminants and minimizing the effects of bioaccumulation of persistent organic
contaminants,

Predatory sgecies such as Arctic grayling (Thymallus arcticus) and burbot (Lota lota) are both
high on the food chain and stay within a watershed for their entire lifecycle. These
caaracteristics result in the strong potential for bioaccumulation of persistent organic
contaminants and their suitability as indicators of the presence of these contarninants within an
ajuatic ecosystem. Additionally, these species are part of a regular subsistence diet for the
regional population, with burbot livers considered to be a primary food source in Nuigsut
(ATSDR, 2003). Previous studies of the Umiat site and Colville River and the research
conducted :t 2015 focused on these two species as well as broad whitefish.

3.1 Broad Whitefish (Coregonus nasus)

Eroad whitefish (Coregonus nasus) are an anadromous species. However, extended ocean
migrations are not well studied or documented. The majority of adults remain in brackish waters
in river delta regions (Morrow, 1980). An upstream spawning migration will occur in northemn
Alaska over a period of several months, typically August through October (ADF&G, 2015),
Spawning tvpically takes place in small streams with grevel bottoms. Adults will move
downstrear after spawning and overwinter in deep pools or river delta estuaries (MorTow,
1980).

The species is the largest of the Alaskan whitefishes; mature fish weigh between two and five
kilograms (four to 12 1bs) (ADF&G, 2015). The maximum age of fish collecte:d during previous
studies in the Umiat area is roughly 14 years old. Growth of this species in arctic regions is
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particularly slow. The broad whitefish is primarily a bottom feeder and subsists mostly on
chironomids, snails, small mollusks, mosquito larvae, and crustaceans (Morrow, 1980)

3.2 Arctic Grayling (Thymallus arcticus)

Arctic grayling (Thymallus arcticus) have the largest natural range of any sport fish within the
State of Alaska, being found in nearly the entire state with the exception of Kodiak Island, the
Aleutian [slands, and portions of Southeast Alaska. Arctic grayling are found throughout the
northern latitudes of North America, though their range continues to move northward due to
overfishing, competition from introduced species, and habitat loss (ADF&G, 2015)

In Alaska, Arctic grayling will typically reach a length of 10 to 20 inches. The largest recorded
Arctic grayling in the State was recorded to be 24 inches (ADF&G, 2015), The fish are
particularly long-lived and individuals have been found in Alaska over 32 years old. Grayling
will first spawn between the ages of four and seven years old and will continue to spawn
regularly throughout their life span.

During summer months, Arctic grayling are voracious feeders. They will strike and consume
any potential food source. Their diet consists of primarily aquatic insects including blackflies,
caddisflies, stoneflies, as well as small fish and the eggs of other fish species (ADF&G, 2015),
Arctic grayling feed minimally during the winter months, conserving energy by occupying lakes
or deep, slow moving river pools.

Arctic grayling are known to be highly migratory, utilizing different streams, rivers, and lakes
for spawning, juvenile growth, summer feeding, and overwintering, Grayling typically
undertake a spring, upstream migration for spawning. Then migrate again for summer feeding,
Distances traveled during times of migration can be as little as one kilometer, or up to 100 miles.
Arctic grayling populations are found in all reaches of the Colville River and its tributaries
(ADF&G, 2015). Their abundance in addition to their aggressive feeding behaviors results in the
grayling being a popular and accessible subsistence food source.

3.3 Burbot (Lota lota)

Burbot (Lota lota) can also be referred to as cusk, lingcod, eel pout, loache, ling, lawyer, lush, or
mud shark, The burbot is the only member of the cod family (Gadidae) in North America that
lives entirely in fresh water (ADF&G, 2015).

In Alaska, burbot will typically reach a length of 15 to 22 inches, but are known to grow as long
as 46 inches (ADF&G, 2015). Burbot spawn under the late winter ice of February and March
They are a long-lived species, and burbot older than 20 years are not uncommon in Alaska
(ADF&G, 2015). Burbot are extremely predatory, by the age of five years old, they will
typically feed entirely on fish, including whitefish, sculpin, lamprey, and other burbot (ADF&G,
2015).

Burbot are a somewhat sedentary species, often resting near the bottorn of the stream or river, in
deep, slow moving pools or back eddies (Morrow, 1980), Despite the sedentary behavior, burbot



L nc Energy Operations, Inc, 1554-01 11/15/2015
Assessment of PCBs and DDTs in Fish Populations of the Colville River Near Umiat, AK Page 4

may travel significant distances, upwards of 78 miles, during spawning season (Breeser, et al.,
1388). A 2003 study of the seasonal movements of burbot within the Colville River del:a
showed that burbot frequently moved in and out of shallow, ephemeral streams and backwater of
lerger rivers and streams, overwintering in deeper lakes or river channels (Morris, 2003). These
seasonal migrations for both spawning and overwintering sites results in a changing population
d_stribution and indicates the presence of burbot migration throughout the Colville River system.

40 CONTAMINANT CHARACTERISTICS

Polychlorinated biphenyls (PCBs), dichlorodiphenyltrichloroethane (DDT) ard its breakdown
p-oducts, dichlorodiphenyldichloroethane (DDD) and dichlorodiphenyldichloraethylene (DDE),
are all persistent, lipophilic organochlorine compounds. The DDT compounds are naturally
d=graded into DDD and DDE in the environment., However, these chemicals do not fully
dzteriorate. PCBs, DDTs, as well as DDE and DDD do not break down readily within the
environment and due to their lipophilic nature, they tend to bicaccumulate in aquatic food chains
Animals at the upper ends of the food chains, such as predatory fish, fish consuming birds and
mammals, often contain the highest concentrations of these contaminants, when present. In fish,
these organochlorine compounds are more likely to be found in predatory fish such as burbot or
char than ia fish whose diet is comprised of primary aquatic invertebrates, lower on the focd
chain. In an organism, the concentrations of the organochlorine compounds will likely be higher
in fatty tissuss, including adipose tissue or liver. The high specific gravity of the contaminants
a’so results i their transport through sediments in aquatic environments,

5.0 POINT AND NON-POINT CONTAMINANT SOURCES
5.1 Unit C Slough at Umiat Point Source

The former landfill located at Unit C Slough at Umiat has been identified in previous studies as a
point sourcz for both PCB and DDT contamination. Specific information regarding the design,
construction, and materials within the former landfill are not readily availablz. However, the
United States Army Corps of Engineers (USACE) has been aware of the presence of these
contaminants and the site since the early 1990s and has conducted numerous investigations and
cleanup operations.

PZBs were utilized by the DoD for numerous applications until 1979, when their manufacture
and use was banned in the United States. Uses included fire retardants, in transformers and
capacitors, in motor oil and other lubricants, in caulking, sealants, and other coatings, in
fluorescent light ballasts, and for many other industrial purposes. The U.S. Navy noted that PCB
compounds, Aroclors 1254 and 1260, were among the most frequently produced and used
(Battelle Memorial Institute et al., 2012). Therefore, it is logical that these compounds (1254
and 1260) tave been noted in previous studies to have been the most prevalent in water,
sediments, and fish tissues in the area of the Unit C Slough at Umiat.

Beginning during the second half of World War 11, around the time that the Umiat facility was
established, the DoD began using DDT as an insecticide for the control of malaria. Shortly
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Sample Matrix: Animal tissue Date Received: 08/20/2015
Date Extracted: 09/04/2015 thereafter and until the early 1970s, it was used heavily as a commercial insecticide (Bates,
2007)
Mosquitoes are found in extreme abundance on the Alaska Coastal Plain and in the Umiat area
Polychlorinated Biphenyls (PCBs) due to optimal climatic conditions during the summer months (Gjullin, C.M. et al., 1961). To
Sample Name: sG2 Units: ug/Ke control the mosquito populations, the DoD and subsequent users of the facility likely used DDT
Lab Code: K1509159-005 Basis: Wet extensively to control mosquito populations at the site. Previous studies have found varying
Extraction Method:  EPA 3541 Level: Low c_oncentrations of DDT and its breakdown products DDE and DDD in the soils, water, and fish
Analysis Method: 8082A tissues around Umiat

5.2 Non-Point Sources
Primary Confirmation Dilution Date

Analyte Name MRL MDL Result Result RPD Q Factor  Analyzed

Many studies have documented the presence of persistent organic contaminants such as PCBs or
Aroclor 1254 9.3 23 92 11 178 i 1 09/15/15 organochloride pesticides in the surface waters, sediments and fish tissues in arctic ecosystems
Goelonizeg 9.8 28 53 62 1574 1 09/15/15 (Muir and Lockhart, 1994a, 1994b, 1997; Palmer, 1994; McCarthy et al., 1997; Ewald et al.,
1998). Very few point sources for these persistent organic contaminants exist within these arctic
ecosystems. As a result, many researches have sought to determine the source for this
contamination or otherwise explain its continued presence. Prevailing theories indicate that the
presence of the persistent organic contaminants in aquatic arctic ecosystems may be attributed to
the deposition of pollutant through atmospheric transport (McCarthy et al., 1997, Ewald et al.,
1998).

The mechanism for this deposition occurs when contaminants originating in warmer climates are
volatilized and transported in water vapor form by upper atmospheric winds. The direction of
contaminant transport is typically believed to be toward the Polar Regions. Contaminant laden
vapors condense and are deposited in colder climates. Condensation temperatures vary for
different contaminants and the condensation characteristics for contaminant species may result in
a global fractioning of contaminant deposition. This process is referred to as global distillation.
As these persistent organic contaminants are deposited in arctic aquatic or terrestrial ecosystems,
they have the potential to bio-accumulate due to their lipophilic nature, The fractionation of
contaminants into subspecies can alter the original contaminant’s identifying signature,
potentially allowing a foreign chemical or contaminant to be distinguished from a local, point
source.

Theories into the biotransport of contaminants have been established within the past several
decades as studies have sought to explain the process by which contaminants accumulate in fish
tissues and how these contaminants move among different ecosystems (Ewald et al., 1998).
Numerous species of anadromous fish potentially accumulate contaminants through their diet,
contact with contaminated water, and contact with contaminated sediments during their time in
the ocean as well as migratory periods within freshwater environments. These anadromous
fishes accumulate lipid stores for energy needed during spawning migration. As a result, a
concomitant accumulation of lipophilic pollutants occurs. When spawning fish die, their
carcasses become a source of nutrients and organic matter to the freshwater ecosystem. It is
evident then, that migrating fish can act as vectors of organic contaminants between ecosystems,
As an example, organic pollutants have been transported to inland Alaska lakes by sockeye
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salmon (Ewald et al., 1998). This biotransport process has also been documented in the Great
Lakes with anadromous Steelhead and Atlantic Salmon.

The Unit C Slough at Umiat is a likely point source contributor of organic cortaminants within
tke Colville River. However, it is equally likely that both atmospheric transpori and biotransport
also contribute PCBs and DDTs to the biota of the Colville River system. The Colville River
watershed is located entirely within arctic latitudes. As such, atmospheric transported
contaminants are more likely to condense and be depositec in this region. Additionally, the
Colville River has numerous anadromous fish runs, including several species of whitefish
(Coregons spp.), Chum salmon (Oncorhynchus keta), Pink salmon (O. gorbuscha), and Dolly
Varden (Salvelinus malma) (Burr, 1999). Anecdotally, Inupiat Eskimo residents of the region
have also rzported a Chinook salmon (O. tshawtytsha) run in the Colville River.  All of these
species, with the exception of Pink Salmon, have been found upstream past Umiat (Burr, 1999)

The Department of Indian and Northern Affairs Canada (DINAC) published data on contaminant
levels in biota, water, and sediments of freshwater and marine ecosysterns in northern Canada
(Muir and _ockhart, 1994, DINAC, 1997). In their research, whole fish, fish muscle, and fish
livers were analyzed for 130 individual organochlorine compounds, including PCB congeners
and DDT and its breakdown products.

A 1998 Ecclogy & Environment study for the USACE (described in detail in subsequent
Szctions) foand that total PCB mean concentrations detected in burbot livers of fish collected
from the upstream reaches of the Colville River (123.70 ppb) were similar to the lower ranges of
tctal PCB concentrations found in the DINAC studies (26. ppb to 136 ppb). Burbot livers
results from fish samples collected in the Unit C slough at Umiat and downstream reaches of the
Colville were significantly higher (468.05 ppb and 665.00 ppb, respectively) and were similar to
h:gher PCE concentrations found in the DINAC studies in Lake Laberge, Canada (836 ppb to
1.300 ppb) DINAC studies note Lake Laberge’s proximity to Whitehorse, Yukon, and the
potential for point source contributions in addition to both atmospheric depositions,
Additionally. the burbot in Lake Laberge likely feed at a higher trophic level than top predator
fish in other reference waters. Higher trophic levels would result in the potential for greater
biomagnificztion and bioaccumulation of contaminants.

A similar comparison of the 1998 Ecology & Environment and the DINAC studies found that
DDT concentration detected in burbot livers of fish collected in the main channel of the Colville
River (86.47 ppb to 448.40 ppb) were similar to the lower values of DDT mean concentrations
detected bugbot from lakes and rivers in northern Canada. The DDT concentrations detected in
burbot livers of fish collected from the Unit C Slough at Umiat (1,029.80 ppb) were more closely
similar to ta1e higher ranges in the DINAC study data from Lake Laberge (1,578 ppb to 4,000
ppb). Again, DDT concentrations in Lake Laberge were likely associated with nearby point
sources.

Numerous studies have determined that atmospheric transport and biotransport of contaminants
is likely impacting arctic ecosystemns. The role that these transport mechanisms play in the total
contaminant concentrations within the biota is not insignificant as shown in the 1998 Ecology &
Environment study and the DINAC studies. These previous studies, as well as other published
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Analysis Run Log
Polychlorinated Biphenyls (PCBs)

Service Request: K1509159

Analysis Method: 8082A Analysis Lot: KWG1509033
Instrument ID: GC27.i
Column: DB-35MS
Date Date

Analysis Start Analysis Finish
File ID Sample Name Lab Code Started | Time |Q | Finished | Time
D915F003.D Continuing Calibration Verification KWG1509033-1 9/15/2015 15:25 9/15/2015 | 15:25
0915F004.D Instrument Blank KWG1509033-2 9/15/2015 | 15:49 9/15/2015 | 15:49
0915F005.D ZZZZZZ ZZ7Z77Z 9/15/2015 | 16:13 9/15/2015 | 16:13
0915F006.D 227777 7277277 9/15/2015 | 16:37 9/15/2015 | 16:37
0915F007.D 227227 ZZZZZZ 9/15/2015 | 17:.01 9/15/2015 17:01
0915F008.D \ZZZZZZ \ZZZZZ7 9/15/2015 17:24 9/15/2015 17:24
0915F009.D Continuing Calibration Verification KWG1509033-3 9/15/2015 17:48 9/15/2015 17:48
0915F010.D Instrument Blank KWG1509033-4 9/15/2015 | 18:12 9/15/2015 18:12
0915F011.D UGI lK1509159~001 9/15/2015 18:36 9/15/2015 18:36
D915F012.D UGIMS [KWGISOS475-4 9/15/2015 18:59 9/15/2015 | 18:59
D915F013 D UG1DMS [KWG1508475—5 9/15/2015 19:23 9/15/2015 19:23
0915F014.D UG2 IK1509159—002 9/15/2015 19:46 9/15/2015 19:46
091SFO15 D uG3 IK1509159—003 9/15/2015 | 20:10 9/15/2015 | 20:10
0915F016 D SG1 K1509159-004 9/15/2015 | 20:33 9/15/2015 | 20:33
D915F017. D SG2 K1509159-005 9/15/2015 | 20:57 9/15/2015 | 20:57
D915F018 D SG3 K1509159-006 9/15/2015 | 21:20 9/15/2015 | 21:20
D915F019.D SG4 K1509159-007 9/15/2015 | 21:44 9/15/2015 | 21:44
0915F020.D DG1 K 1509159-008 9/15/2015 | 22:07 9/15/2015 | 22:07
D915F021.D Continuing Calibration Verification KWG1509033-5 9/15/2015 | 22:31 9/15/2015 | 22:31
0915F022.D Instrument Blank KWG1509033-6 9/15/2015 | 22:54 9/15/2015 | 22:54
D915F023.D DG2 K1509159-009 9/15/2015 | 23:18 9/15/2015 | 23:18
D915F024. D DG3 K1509159-010 9/15/2015 | 23:41 9/15/2015 | 23:41
0915F025 D DBI_Fillet K1509159-011 9/16/2015 | 00:05 9/16/2015 | 00:05
0915F026 D Lab Control Sample KWG1508475-6 9/16/2015 | 00:28 9/16/2015 | 00:28
D915F027.D Method Blank KwG1508475-7 9/16/2015 | 00:52 9/16/2015 | 00:52
D915F028 D Continuing Calibration Verification KWG1509033-7 9/16/2015 | 01:15 9/16/2015 | 0l:15
D915F029 D Instrument Blank KWG1509033-8 9/16/2015 | 01:39 9/16/2015 | 01:39
D915F030.D DBI1_Liver K1509159-012 9/16/2015 | 02:02 9/16/2015 | 02:02
0915F031 D Continuing Calibration Verfication KWG1509033-9 9/16/2015 | 02:26 9/16/2015 | 02:26
0915F032.D Instrument Blank KWG1509033-10 9/16/2015 | 02:49 9/16/2015 [ 02:49
Hesults flagged with an 1 indicaie ded for the usalysn
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research, find that atmospheric transport and biotransport are likely contributing to contaminant
concentrations in fish populations in the Colville River. They also indicated that at one point in
time, a point source of both PCB and organochlorine (DDT) contaminants were present in the
Unit C Slough at Umiat.

6.0 PREVIOUS STUDIES

Numerous previous studies have been conducted regarding PCB and DDT contamination in the
Colville River, the effects of point-source contamination from the Unit C Slough at Umiat, and
the impact on the utilization of subsistence food sources by the regional population. These
studies have been primarily funded by U.S. federal agencies including the USACE, The U.S.
Department of Health and Human Services, and the National Science Foundation. The scope of
the studies varies widely, but all focus on the impacts of these contaminants pointing towards the
source at Umiat as a primary concern.

The first studies of the PCB and DDT contamination in fish tissues in the Colville River at the
Umiat site were conducted in August, 1997 by the private consulting firm Ecology &
Environment, This study was contracted by the USACE. A follow-up study was conducted in
August, 1998, also by Ecology & Environment under contract again by the USACE. The initial
focus of these studies was a broad assessment of contamination throughout the entire Former Air
Force Station at Umiat and included soil, groundwater, sediment, fish tissue, and other
investigations,

In 2001, The U.S. Department of Health and Human Services, Public Health Service, Agency for
Toxic Substances and Disease Registry (ATSDR) conducted a review of the 1997 and 1998
Ecology & Environment studies for the completion of a Health Consultation and evaluation of
the impacts of these contaminants on subsistence food sources.

In August, 2001, Ecology & Environment conducted a third study, focusing exclusively on fish
tissues and included multiple reaches of the Colville River system. This study was also
contracted by the USACE and was more in depth than any previous investigation into PCBs and
DDTs within the river biota. The study also compared the data from the Colville River to
background data from northern Canada identifying both point and non-point source inputs,

ATSDR conducted a review of the 2001 Ecology & Environment study and prepared a Health
Consultation in 2003, This Health Consultation, similar to the one published by ATSDR in 2001
looked at the findings of the Ecology & Environment study and determined potential impacts on
subsistence food sources and risk to the regional population. During their 2001 and 2003
reviews and reports, ATSDR did not collect any original data, but relied solely on data available
from the Ecology & Environment findings.

One additional study was conducted in July, 2004 by Dr. Jesse Ford of Oregon State University
Department of Fisheries and Wildlife. The findings and data of this study were never published
or made publicly available. No report or other information regarding the scope of this study, fish
species collected, or any other data is available and as a result it has not been included within this
assessment.
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6.1 Study Sampling Ranges Continuing Calibration Verification Summary
Polychlerinated Biphenyls (PCB:
6.1.1 1997 Ecology & Environment Study A

Calibration Type: External Standard Calibration Date: 10/18/2014
) . . Analysis Method: 8082A ibration ID:
The August, 1997 Ecology & Environment study was focused exclusively at the Former Umizat nalyzis Mcthed Cf:::y:;’:]jz. E‘sv]é?:;;m
Ar Force Station and the development within the immediate vicinity of the facility. The fish Units: ng/mL
c:llecteld tf\fhpacr‘c lof“thll: .study w;re only obtained for the Unit C Slough ani from the main File ID: \ALKLSWSO02\NSTDATA\GCZ 7\DATA\91515_R BI0S5F03|.D ColumnID: DBE-XLE
ctannel of the Colville River nearby.
Average ccv
6.1.2 1998 Ecology & Environment Study Analyte Name Expected  Result RF RF %D %Drift  Criteria  Curve Fit
Decachlorobipheny| 50 52 82400 35700 4 NA +20 AverageRF
Based on the findings of the 1997 study, Ecology & Environment expanded the samplz Arocler 1016 {1} 500 45¢ 1840 1650 -10 NA 100 AverageRF
ccllection range for the 1998 investigation. Fish for this study were collected in the Unit C :’“:c’ igi: g; ;gg 4fE iggg Zig 19‘5 E: :gg :vcrageﬁ
A . B . 5 - roclar 2 - verage
Slo\.}gh at l{mlat, gpprox1mately 'four miles downstreat.'n' from the Former Umiat Air Force Aroclor 1016 (4} . = B0 e i NA 2100 AverageRE
Station, and epproximately four miles upstream of the facility. Aroclor 1016 {5} 500 420 2160 1890 03 NA 1100 AverageRF
Aroclor 1016 500 4:¢ NA NA NA -12 £20 NA
6.1.3 2(01 Ecology & Environment Study Aroclor 1260 {1} 500 4a¢ 2210 2150 3 NA 100  AverageRF
Aroclor 1260 {2} 500 51C 3780 3880 3 NA + 100 AveragcRF
The August, 2001 Ecology & Environment study was designed as a comprehensive assessment ::z:z: if:g :i; :gg g:g 32;8 2;28 ; :11: i :gg ’I:"e'“g:§
. D : - 2 verag
of PCBs and DDTs in burbot throughout a significant Iength_ of the Colville Fiver system. A Aroclor 1260 {5} 500 500 5590 5630 1 NA £100  AverageRF
tozal of seven reaches were established to serve as sampling segments. Tke length of the Aroclor 1260 500 sic NA NA NA 1 £20  NA
individual reaches varied significantly
Reaches one through five were located downstream of the Former Umiat Air Force Statior
These reaches stretched a total downstream distance of approximately 90 miles. These reaches
inzluded areas of the river in close proximity to the Village of Nuigsut, where subsistence use
occurs, Many of these reaches were established in an effort to isolate potential impacts form
major tributary rivers. Reach six was established entirely within the Unit C slough at Umiat to
determine if drainage from the landfill site was contributing to contamination in the slough and
thz Colville River as a whole. The seventh and final reach was established approximately 20
m:les upriver from the Former Umiat Air Force Station, This distance was sclected as it was
assumed that it would be far enough upriver to limit any direct impacts from the Umiat facility.
6.2 Study Fish Species, Sample Methodology, and Sample Quantities
The sample size and speciation of the studies changed from 1997 through 2001 as each
subsequent sudy became more focused on both impacts to fish and the broader concern of
impacts to sudsistent uses through consumption of preferred species.
6.2.1 1997 Ecology & Environment Study
The 1997 Ecology & Environment study collected a total of 20 Arctic grayling (Thymallus
arcticus) for sampling analysis for PCBs. Fourteen fish were collected entirely within the Unit C
slough at the Former Umiat Air Force Station. An additional six fish were collected
approximately one mile upstream of the confluence of the Unit C slough and th: Colville River. Resulls Magged with an asterlk (* indleate values outsld control criteria,
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ContmielCalibratiofVEInEr 'S These fish were intended to be collected as background samples. All Arctic grayling were
Polychlo:in';::';iphenyls (PCBs) ’ collected by fly fishing. Despite the study design and intentions, no whitefish or burbot were
caught or collected in 1997. This is likely because the fly fishing sample collection methods

Calibrt.ltion Type: External Standard Calib-ration Date: 10/18/2014 were not conducive to attracting whitefish or burbot.
Analysis Method: 8082A Calibration 1D: CAL13624
S e e 622 1998 Ecology & Environment Study
File ID: WALKLSWS002\INSTDATA\GC27\DATA091515.B\0915F031.D Column ID: DB-35M$
The 1998 Ecology & Environment study was designed to expand on the 1997 research. As the
Average ccy 1997 results yielded indications of contaminants present in the fish populations, further work was
Analyte Name Expected  Result RF RE »D %Drift  Criteria  Curve Fit necessary to determine if the point source at the Unit C slough at Umiat was a significant cause
Decachiorobiphenyl 50 55 158000 174000 10 NA £20  AverageRF and whether other species were also impacted.
Aroclor 1016 {1} 500 500 3590 3570 -1 NA +£100  AverageRF
Aroclor 1016 {2} B0 480 3000 2900 3 NA +100  AverageRF During this study, five broad whitefish (Coregonus nasus) and three burbot (Lota lota) were
AroslonlOle 3 By . e — oy A IO emRecRy captured and submitted for laboratory analysis at the upstream site, approximately four miles
Aroclor 1016 {4} 500 460 4960 4530 9 NA £100  AverageRF ) . . . ) .
Aroclor 1016 {5} s 450 I e = NA 2100 AveragcRF upriver on the Foq‘ner Umiat Air Force- Stathq, F1v_e broad whlt'eﬁsh and two burbot were
Aroclor 1016 500 460 NA NA NA 4 220 NA captured in the Unit C slough at the Umiat facility. Five broad whitefish and two burbot were
Aroclor 1260 {1} 500 460 9850 9160 7 NA £100  AverageRF captured at the downstream site, approximately four miles downriver from the Former Umiat Air
Aroclor 1260 {2} 500 500 8110 8150 0 NA 100  AverageRF Force Station.
Aroclor 1260 {3} 500 500 8230 8300 1 NA £100  AverageRF
Aroclor 1260 {4 =y 210 LEE0D L2000 1 Ay 2 100, pAreraehi Ecology & Environment utilized baited hoop nets for the capture of burbot. Hoop nets were 10
Aroclor 1260 {3} ety B2y 14200 14500 & LS = 100 pfveregehE feet in length with a two foot diameter opening. Hoops were held rigid with lengths of PVC
Aroclor 1260 500 500 NA NA NA 0 £20 NA o . . - ; . =
piping. The nets were baited with locally caught Arctic grayling, char, and whitefish. Two hoop
nets were fished at each of the three locations for eight days, Due to poor success rates, an
additional hoop net was placed at the downstream site for six days.
Gill nets were used for the collection of broad whitefish. Gill nets were 125 feet in length, and
six feet deep. One gill net was set at each sampling site and was fished until the required number
of whitefish was collected. The gill nets were fished for five days at the upstream site, and two
days each at the Unit C slough site and the downstream site, Due to the traveling distance
between sites, the gill nets were not attended and were checked once daily.
Due to poor success rates of burbot capture, the use of a baited long line was also attempted for a
five day period. However, no fish were captured using this method. While the original study
planned for the collection of Arctic grayling, Ecology & Environment determined that it was not
necessary based on the number of broad whitefish collected
6.2.3 2001 Ecology & Environment Study
Based on the data from the 1998 study, Ecology & Environment determined that low sample
numbers from captured burbot resulted in inconclusive research outcomes. However, it did
indicate a possible trend of elevated PCB and DDT concentrations in burbot downstream of the
Unit C slough at Umiat. Burbot are the most abundant resident predatory fish in the Colville
River watershed, and as persistent organic contaminants such as PCBs and DDTs are known to
bioaccumulate at higher trophic levels, the burbot was selected as the target species for
el g widh s IR N e e sl i, evaluating risk factors to subsistence users,
Printed:  9/22/2013 13:00:03 Form 7 - Organic Page Lol 1
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Baited hoop nets were again used for the capture of burbot during this study. Hoop net
censtruction was identical to those used in 1998, consisting of 10-foot long hoops with a two
foot diameter opening. Hoop nets were baited with locally captured whitefish. Hoop nets were
pomarily set in pools that were formed on downstream ends of alder and willow lined
embankments. The river currents tended to undercut these so:1 embankments, causing shoreline
vegetation tc collapse into the river channel, forming underwater habitat. Hoop nets were
typically set by wading into the channel, but were deployed by boat and anchored to the river
bznk where depth limited access.

Baited long Lines, both shore based and temporary buoy based, were also initially used. Hooks
wzre baited using pieces of a locally captured whitefish. The long lines were found to not be
stccessful for the capture of burbot and were phased out after five days with the capture of only
a single burbaot,

Three hoop nets were initially deployed in each of the seven reaches. Once 10 burbot were
czptured in a reach, the hoop nets were reallocated to the remaining reaches until 10 burbot were
ceptured in a'l seven reaches. The total time (in days) of nets ectively fishing each reach was not
listed within the Ecology & Environment report. However, it is stated that a »eriod of greater
than 13 days was spent fishing some reaches.

Once preferred burbot habitat was identified, capture success of the hoop nets was found to be a
function of river stage. Rising water levels led to greater catch rates (Ecology & Environment,
2001). Within one reach, after fishing for 13 days using up to eight hoop nets, cnly two fish had
been captured. Heavy precipitation and flood conditions then occurred, forcing burbot to move
towards vegetative shelter along the river banks, increasing catch rates significantly (up to 12
fish in a single net per day).

During the study, the majority of the fish captured within the hoop nets were burbot. No
numbers or other information were recorded on incidentally captured fish, but species caught
included (in order of abundance) Arctic grayling, longnose sucker (Catostomus catostomus),
broad whitefish, arctic char (Salvelinus alpinus), sclupin (Myoxocephalus quadricornis), lake
trout (Salveniinus namaycush), and northern pike (Esox Lucius).

6.3 Study Results and Conclusions
6.3.1 1997 Ecology & Environment Study

The 1997 Ecology & Environment study focused on Arctic grayling captured within the Unit C
slough at the Former Umiat Air Force Station. A total of 14 fish were collected at the site. All
fish were submitted for laboratory analysis. Of these 14, seven fish were analyzed for PCBs
looking at whole body content, and the other seven were analyzed for PCBs for just the fillets,

PCB Aroclor 1254 was detected in three of the seven whole body samples, ranging in
concentratiors from 48 ug/Kg to 1,400 pg/kg. Four of the seven analyzed fillets detected PCBs
(Aroclor 1254) in concentrations ranging from 19 pg/Kg to 460 pg/kg. PCBs vrere not detected
in the six Arctic grayling (three whole body samples and three fillets) collected approximately
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ot CalitestionVeriTications| one mile upriver of the confluence of the Unit C slough and the main channel of the Colville
o '":;;'ygd“ao:in?te:';ip:;;'(‘:’C;s';m"y River, Mean concentrations for PCBs captured in the slough were calculated to be 25 pg-
PCB/Kg and 18 pg-PCB/Kg for fillet and whole body tissues samples, respectively.

Calibration Type: External Standard Calibration Date:  10/18/2014
AnaliE ME o Bos24 Sl D CAT Boae While the primary focus of the analysis was on PCBs, DDT and its breakdown products DDD
Analysis Lot: KWG1509033 . . . . ! 5 3
Units: ng/mL and DDE were also identified, but not quantified in the fish tissues. The scope of the study did
File ID: NS S DAl DATA e e s s e ColumniD: DB not originally intend to include an investigation of DDT or its breakdown products, and as such,
detailed laboratory analysis was not conducted, The presence of DDT, DDD, and DDE within
Average ccv the grayling may indicate a point source of these contaminants within the Unit C slough at
Analyte Name Expected  Result RF RF %D %Drift  Criteria  Curve Fit Umiat. However, the extent or probability of this source could not be determined, due to the lack
Decachlorobiphenyl 50 54 158000 172000 9 NA £20  AverageRF of quantifiable data.
Aroclor 1016 {1} 500 540 3590 3890 3 NA 100  AverageRF
Aroclor 1016 {2} 500 510 3000 3060 2 NA £100  AverageRF 6.3.2 1998 Ecology & Environment Study
Aroclor 1016 {3} 500 440 9890 8650 -13 NA £100  AverageRF
2:2:2: ;g:g g; zgg :38 :?:g :;:g :: Eﬁ : igg :z::z:ﬁ The 1998 Ecology & Environment study included PCB and DDT analysis for fish collected from
Aroclor 1016 500 490 NA NA NA 2 £20 NA the Unit C slough at the Former Umiat Air Force Station as well as sampling sites located four
Aroclor 1260 {1} 500 480 9850 9470 4 NA +100  AverageRF miles upstream and four miles downstream of the facility. A total of 15 broad whitefish and
Aroclor 1260 (2} 500 510 8110 8300 2 NA £100  AverageRF seven burbot were collected from the three sampling locations.
Aroclor 1260 {3} 500 520 8230 8530 4 NA +100 AverageRF
Aroclor 1260 {4} 500 520 18800 19500 4 NA =100 AverageRF Five broad whitefish were collected from each of the three sampling sties. All 15 fish samples
::z:z' gzg & ; gg 272 1;2120 I;ZAOO N7A N3A i 120(? ﬁvAmgeRF were found to have detectable levels of PCBs and DDTs. PCB compounds, Aroclors 1242/1016,
] 1254, and 1260 were all detected. = Whitefish samples at the upstream location had PCB
concentrations ranging from 2,2 to 8,3 ng/Kg, DDT concentrations in the whitefish at this site
ranged from 0.5 to 1.3 pg/Kg. Whitefish collected from the Unit C slough were found to have
PCB concentrations ranging from 4.1 to 39.1 pg/Kg and DDT concentrations from 0.5 to 2.2
pg/Kg. Whitefish collected from the downstream sampling site had PCB concentrations ranging
from 2.4 to 6.0 pg/Kg and DD concentrations from 0.7 to 1.0 pg/Kg,
Seven whole body burbot samples were collected from the three sampling sites. Three samples
were collected from the upstream location, two of which were found to have detectable
concentrations of PCBs (1.2 to 1.3 pg/Kg). DDTs were detected in all three samples with
concentrations ranging from 0.3 to 0.6 ug/Kg. Two whole body burbot samples were collected
from the Unit C slough site. Both samples were found to contain detectable concentrations of
PCBs and DDTs ranging from 3.3 to 18.2 ug/Kg and 4.1 to 34.9 pug/Kg, respectively. The two
whole body burbot samples collected from the downstream site were found to have PCB
concentrations ranging from 1.2 to 8.1 pg/Kg and DDT concentrations from 0.7 to 4.4 pg/Kg
A total of seven burbot livers were collected for analysis from the three sampling sites. Three
samples were collected from the upstream location, all were found to have PCB concentrations
ranging from 119.1 to 126 pug/Kg, DDT concentrations in these samples ranged from 71.1 to
106.9 pug/Kg. The two burbot liver samples from the Unit C slough sampling location were
found to have PCB concentrations of 270 pg/Kg and 1,060 ng/Kg and DDT concentrations of
704.6 ng/Kg and 1,355 pg/Kg. The two burbot liver samples collected from the downstream site
were found to contain PCB concentrations ranging from 256.1 to 680 pg/Kg and DDTC
concentrations from 174.3 to 722.5 ug/Kg,
Results flapged with an asterisk (*) indicate values outside control criteria,
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TCuring the'r investigation, Ecology & Environment reviewed both their data collected during Continuing Calibration Verification S
August, 1998 as well as the findings of other investigators and determined that atmospheric o ";::'ygcm:r'i“:‘:;';;i;;;; (‘:'C;s';'""'y
transport and biotransport are likely contributing to persistent organic contaminant

concentrations in the fish tissues of several species in the Colville River. Calibration Type: ik o CaRDmDate: Ol

Analysis Method: 8082A Calibration 1D: CAL13624
. . . - Analysis Lot: KWG1509033

The findings note that a point source of contaminants, both PCBs and DDTs is likely located at ) ys'lsjni‘:s, ng/mL

the Unit C slough at Umiat, The Ecology & Environment statistical analysis found that the File ID: WALKLSWS002INSTDATA\GC27\DATA091515_R B\091SFC21.D Columa1D: DB-XLB

source does not appear to be significantly affecting the whitefish population in the remainder of

the Colville River. However, despite weak supporting data due to small sample: size, Ecology & Average ccv

Environment found that the burbot population of the Colville River downstream of the Unit C Analyte Name Expected  Result RF RF %D %Drift  Criteria  Curve Fit

slough may have elevated concentrations of persistent organic contaminants including PCBs and Decachlcrobiphenyl 50 51 82400 84500 3 NA £20  AverageRF

LCDTs. Ecology & Environment recommended that an additional study be conducted with larger Aroclor 1016 {1} 500 43) 1840 1580 14 NA £100  AverageRF

barbot popukation sampling size to confirm these findings Aroclor 1016 {2} 500 43 2430 2080 -14 NA =100 AverageRF
Aroclor 1016 {3} 500 42) 3000 2520 -16 NA +£100  AverageRF

633 2301 Ecology & Environment Study Aroclor 1016 {4} 500 423 2200 1840 -16 NA £100  AverageRF
Aroclor 1016 {5} 500 42) 2160 1810 -16 NA £100  AveragoRF
. . Aroclor 1016 500 420 NA NA NA -15 £20  NA

The 2001 Ecology & Environment study_ collgcted a tota! of 70 burbot from seven sampling Aroclor 1260 {1} 500 469 210 2040 3 NA £100  AverageRF

reaches (10 burbot per reach) on the Colville River. The liver of each fish was removed by the Aroclor 1260 {2} 500 500 1780 3750 a1 NA +100  AverageRF

lzboratory prior to sample analysis. Both whole body fish and liver analysis was done for each Aroclor 1260 {3} 500 500 3610 3620 0 NA £100  AverageRF

fish collected. Samples were analyzed for PCBs, DDT, and its breakdown products Aroclor 1260 {4) 500 500 8630 8710 1 NA 100 AverageRF
Aroclor 1260 {5} 500 519 5590 5750 3 NA £100  AverageRF
Aroclor 1260 500 500 NA NA NA -1 £20  NA

The analytical data for PCBs, individual Aroclors, and DDTs were evaluated by Ecology &
Environment for any potential flood bias as a portion of their sample collection period was
d:vided by a river flood event, The data from all seven reaches were pooled for each of the
analyte grouos. Ecology & Environment determined that no statistically signi:icant differences
were found comparing results from fish collected before and after the flooding segan. A similar
assessment was made within the data for each individual reach. All burbot from Reaches 1, 2,
and 7 were collected prior to flooding. Ecology & Environment found no statistical differences
far the samgle results from the remaining reaches (Reaches 3, 4, 5, and 6) where burbot were
collected both before and during the flood event.

Ecology & Environment found that livers contained higher concentrations of persistent organic
contaminants than whole body samples, as was anticipated. However, the results of both liver
and whole body sampling displayed the same general trends throughout the various analyses

Reviewing the data, the seven samples with the highest PCB concentrations within the study
were all collected from Reach 6, contained fully within the Unit C slough at Umiat. Those
sample concentrations ranged from 896 pg/Kg to 3,389 ug/Kg Average concentrations for
PZBs in each of the seven study reaches ranged from a maximum of 887 pg/Kg in Reach 6 to a
rrinimum of 106 ug/Kg in Reach 5, near the village of Nuiqsut. While Reaches 1 and 2 are
Iccated closer to the Unit C slough, the upstream sampling reach (Reach 7) had the second
h:ghest averege PCB concentrations (449 pg/Kg). Reach 4 (445 ng/Kg) also was found to have
h:gher average concentrations than Reach 1 (200 pg/Kg) and 2 (297 pg/Kg), the reaches located
irmediately downstream of the slough

Results flagged whth an asterisk (*) ndicate values outside conteol criteria
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Eoniintiae Coilretion Ve Mot Ecology & Environment analyzed downstream trends by developing correlation coefficients
Polygcmmmt;: Biphr;nyls'(‘:'cé ')nmary from PCBs for Reaches 1 through 6. The analysis yielded high negative correlations, indicating
PCB concentrations are decreasing from upstream to downstream.

Calibration Type: External Standard Calibration Date: 10/18/2014
Analysis Method: 80824 ibration 1D: . . .
e —— Ca::;’;:s"l‘lz_ E‘:NLC:?:;;OH The patterns and concentrations of DDTs found in the 2001 Ecology & Environment were found
Units: ng/mL to be very similar to those of the PCBs. Reach 6 (Unit C slough) had the five highest
I VALKLSWSO002\INSTDA TA\GC2T\DATA\0915 15 B\09 15F021.D ColumnID: DB-35MS concentrations (hv_er samples) ranging from 1,833 to 10,673 ug/Kg. Exclqdlng Reach 6, the
highest concentrations for both liver and whole body samples were found in Reach 7 at 1.35
Average cev mg/Kg (liver) and 0.27 mg/kg (whole body). Reach 5 was found to have the lowest mean DDT
Analyte Name Expected  Result RF RF %D %Drift  Criteria  Curve Fit concentrations (0.02 ppm for liver and 0.1 ppm for whole body). The reach concentration
Decachlorobiphenyl 50 53 158000 168000 6 NA +20  AverageRF patterns vary slightly compared to PCBs as Reach 1, located immediately downstream of the
Aroclor 1016 {1} 500 490 3590 3540 -1 NA £100  AverageRF slough had the next highest mean DDT concentrations, flowing by Reach 7,
Aroclor 1016 {2} 500 500 3000 3020 i NA 100  AverageRF
Aroclor 1016 {3} 500 — 9890 9820 -l NA +100  AverageRF In an analysis of the data, Ecology & Environment determined that some fish collected near the
Aroclor 1016 {4} gy - oy HEY e B =100 AverageRF Unit C slough in Reaches 7 and 1 exhibited elevated concentrations of DDTs. Contaminants that
Aroclor 1016 {5} 500 460 5180 4800 7 NA £100  AverageRF - . . ; 3
- s 430 N NA . 3 20 NA originate in Reach 6 could not have migrated to Reach 7 in the water column, because Reach 7 is
Aroclor 1260 {1} 500 470 0850 9300 % NA £100  AverageRF loca?ed approxirpately 20 miles upstream of the Unit C s]ough. It is therefore'proba'bly thgt
Aroclor 1260 {2} 500 500 8110 8160 1 NA £100  AverageRF persistent organic contaminants from the Unit C slough migrate to the Colville River via
Aroclor 1260 {3} 500 510 8230 8370 2 NA £100  AverageRF biotransport in burbot. Telemetry studies conducted in 2003 support this theory, showing that
Aroclor 1260 {4} 500 510 18800 19100 2 NA 100 AverageRF burbot may migrate distances of greater than 50 miles and periodically return to some locations
Aroclor 1260 {5} 500 520 14200 14800 4 NA +100  AverageRF (Breeser 1988, Morris. 2003),
Aroclor 1260 500 500 NA NA NA 1 £20  NA ’ ’

Ecology & Environment found that concentrations of DDTs in fish tissues decrease with distance
downstream from the Unit C slough at Reach 6, In general, an increased concentration of DDTs
in an individual sample was associated with an increase in PCB concentrations as well. This
may indicate that individual fish with elevation concentrations of PCBs and DDT are exposed to
the same point source in the Colville River, rather than contacting multiple individual sources of
these contaminants throughout the river. Ecology & Environment noted that whole the data does
not explicitly prove that Reach 6 is the source of increased PCB and DDT concentrations in fish
tissues, however, it generally supports that hypothesis.

The variability in PCB and DDT concentrations in the fish tissue results suggest that biotransport
of these persistent organic contaminants out of the Unit C slough at Umiat by migratory fish is
likely responsible for higher total concentrations within individual fish in the Colville River, both
upstream and downstream of Umiat. The effects of biotransport are largely limited to the study
reaches near Umiat, though a small number of burbot that may have been affected by PCBs and
DDTs were collected in Reach 4, approximately 75 miles downstream of the Unit C slough.
Burbot collected from Reach 5, near the Village of Nuigsut, did not show any evidence that
PCBs or DDTs from the Unit C slough at Umiat impacted them.

Ecology & Environment compared their sampling results to samples of burbot livers from 13
lakes and rivers located in the Canadian Yukon and presented in the DIAND report (Palmer,
1992, 1993, 1994). These Yukon lake and rivers samples were not associated with any point
sources for PCBs or DDTs. Therefore, this data likely best represents a range of PCB and DDT
concentrations in burbot liver resulting from atmospheric deposition. Ecology & Environment

Sl a7 e sl ool et found that mean concentrations of PCBs and DDTs detected in burbot livers in 2001 from the
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Colville River are very similar to those found in the Yukon lake and river samples from the
DIAND repo-t, indicating that the majority of the Colville River concentrations are the result
atmospheric deposition. Ecology & Environment concluded then that only inclividual samples
that are exposed to the Unit C slough at Umiat may contain concentrations higher than might be
expected from typical atmospheric deposition of contaminants in arctic regions, and while these
individuals may migrate, they likely do not reach the lower reaches of the Cglville River near
Nuiqgsut,

6.4 Study Determinations of Consumption Risks

A primary focus of many of these studies was an assessment and determination of risk to
suasistence users based on the presence of persistent organic contaminants in the Colville River
ecasystem, specifically the tissues of target harvest species such as burbot

6.4.1 1997 Ecology & Environment Study

In the 1997 s:udy, Ecology & Environment determined that the potential excess lifetime cancer
risks for current Umiat residents and subsistence users association with consumption of fish
caight from the Colville River near Umiat were within acceptable regulatory criteria. They
determined that there were no human health risks associated with eating fish fiom the Colville
River for current Umiat residents and subsistence users. Any human health risks related to the
consumption of fish contaminated with PCB Aroclor 1254 would be limited to the Unit C slough
and do not exzend to fish collected from the Colville River.

Tte study sccpe was limited to PCBs, so while DDT and its breakdown products were identified
in fish tissue, the human health risks due to these contaminants in fish tissue were: unknown.

6.4.2 1998 Ecology & Environment Study

Tke 1998 Ecclogy & Environment study did not make a determination of potential human health
impacts of persistent organic contaminants on the consumption or subsistence hzrvests of fish in
the Colville River watershed. Ecology & Environment recommend that a risk evaluation to
determine these impacts be conducted in a future study

6.4.3 2001 Ecology & Environment Study
Tte 2001 Ecclogy & Environment study did not make a determination of potential human health
impacts of pe-sistent organic contaminants on the consumption or subsistence harvests of fish in
the Colville River watershed. Ecology & Environment made all raw data publicly available so
that independ=nt health professionals could evaluation potential risks to subsister.ce users.

6.4.4 2001 ATSDR Health Consultation

In 2001, ATSDR conducted its review of the 1997 and 1998 Ecology & Envirorunent studies and
produced its Health Consultation. The Consultation determined that there is a point source of
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PCB and DDT contamination in the Unit C slough, and resident fish in the slough are exposed to
the contaminants. However, any human exposure to contaminants in fish tissue at the site is
likely limited, and as a result, it was not identified as a current public health problem. This is
due to the small population of fish in the slough and lack of active harvesting of those fish.

ATSDR also determined that the current Colville River fish data did not indicate a need for a
public health concemn. Minimal data was available on PCBs and DDTs in burbot downstream in
the Colville River. Broad whitefish sampled in the river near Umiat were not affected by
persistent organic contaminants.

The extent of the downstream contamination of fish had not yet been well characterized, Some
evidence suggested that PCB and DDT contamination were present in burbot collected four
miles downstream of the Unit C slough at Umiat. The presence of these contaminants further
downstream towards the village of Nuigsut was unknown.

Minimal data was available regarding the dietary information, including fish consumption and
harvest locations, was available at the time of the review. This data would be necessary to
provide an accurate assessment of potential hurnan health risks.

6.4.5 2003 ATSDR Health Consultation

In 2003, ATSDR conducted its review of the 2001 Ecology & Environment and produced its
Health Consultation. The consultation made the following conclusions. PCBs and DDTs were
detected in burbot collected during the August, 2001 Ecology & Environment study. However,
contaminant concentrations observed were too low to cause harmful health effects for the
subsistence users in Nuigsut,

ATSDR evaluated whether eating up to almost one pound of fish from the river every day for 70
years would result in harmful health effects. This extremely conservative evaluation was based
on the information available on the subsistence harvests for Nuiqsut and contaminant
concentrations found in burbot in the Colville River. In this scenario, the estimated exposure
doses for both adults and children were found to be well below health effect levels, ATSDR
concluded that it was safe to consume fish from the river.

The address Nuigsut community concerns, ATSDR evaluated whether eating large amounts of
burbot during the seasonal subsistence harvest would result in harmful health effects. Based on
harvest data, ATSDR assumed people at two pounds per week for four months. Again, the
estimated exposure was found to be below health effect levels, ATSDR concluded that it was
safe to eat large amounts of burbot during the harvest period.

Nuigsut community members also expressed concerns regarding the consumption of burbot
livers. In both scenarios where community members consumed six livers in one week and six
livers in one day, exposure doses remained below health effect levels. ATSDR concluded that it
is safe to eat several burbot livers in a short time period.
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Based on these findings, ATSDR has determined that exposure to PCBs and DIDTs in fish from
thz Colville River has “no apparent public health hazard.”

7.0 2015 STUDY SCOPE AND OBJECTIVES

Linc contracted TPECI and Fisheye to conduct a follow-up investigation into the presence of
presence of crganochlorine contaminants (PCBs and DDTs) in fish tissues in the Unit C slough
at Umiat and within the Colville River as a portion of their oil exploration activities in the greater
Umiat area.

Dzspite the f ndings of the previous studies and the ATSDR Eealth Consultation determinations
that subsistence harvests are not negatively impacted by these contaminants, there are lingering
cencerns regarding whether burbot can be safely consumed by the community of Nuigsut, Zinc
desired to coaduct a follow-up study as an outreach effort to provide the subsistence community
further information regarding contaminant concentrations within the Colville River watershed.
This informasion may also be potentially beneficial in determining what, if any impact continued
oil exploration in the area may have on future disturbance of these contaminants or general
at-enuation trends.

The focus of the TPECI/Fisheye study was to investigate contaminant concentrations in fish
w.thin the Unit C slough at Urniat as well as fish in the Colville River at distances of
arproximately three miles upstream and downstream of Umiat. While not as extensive as the
2001 Ecology & Environment study, the 2015 work focused on the areas of previously identified
elzvated conzaminant concentrations to assess any potential changed in the previous 15 year
period,

TPECI and Fisheye selected burbot (Lota lota), Arctic grayling (Thymallus arcticus), and Broad
whitefish (Coregonus nasus) as the target species for the 2015 study. These species are identical
to those species selected by Ecology & Environment in their previous work anc will allow for a
comparison cf data to observe potential changes and contaminant trends.

TPECI and Fisheye compared 2015 data to the data in the previous Ecology & Environment
stadies to determine contaminant concentration and migration trends. This assessment allowed
far a determination on the status contamination present in fish tissues in the Colville River.

TPECI and Zisheye performed the 2015 field investigation under the stipulations of Alaska
D=partment of Fish & Game (ADF&G) Fish Resource Permit (FRP) SF 2015-232.

8.0 METHODS

8.1 Sampling Site Selection

TPECI and Fisheye selected three sampling locations for the study using aerial imagery and
maps. Each of the three stations was selected as an area of previously identificd contamination

ard would allow for comparison to past data. Upstream (Station “U”) and downstream (Stztion
“D) locatiors were selected approximately three miles from the mouth of the Unit C slougi on
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the Colville River. The slough itself comprised the third sampling location (Station “S™). Figure
3 in Appendix A shows the specific locations of the sampling sites as well as those locations
sampled in previous studies.

Unfortunately, low water levels resulted in river access issues and Station U was moved to
approximately 1.5 miles upstream of the slough.

Station Description Approximate River Miles From Slough
U Upstreamn of slough 1.5
S Unit C slough 0
D Downstream of slough 3.0
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Sample collection was conducted in August, 2015. The sampling sites were accessed via the
Colville River and flat-bottom jet-boat, traveling from the Umiat Camp. The summer of 2015
was unusually dry with river water levels being extremely low. As a result, the pools favored by
burbot were unusually shallow or frequently non-existent, River travel by boat was not possible
upstream of Station U at the time of sample collection due to low water levels and braided river
channels.

8.2 Fish Collection

Fish collection and sampling was conducted utilizing hoop nets, set lines, gills nets, and hook
and line angling. All sampling methodology and collection was in accordance with the ADF&G
FRP. All sampling techniques were used at each of the three sampling locations with the
exception of gill nets.

Weighted, varied-mesh monofilament gill nets were initially deployed from shore at the slough
sampling location and continually monitored and observed during a period of several hours.
Unfortunately the gill nets did not prove effective and were found to be difficult to manage and
use in areas of woody debris. Their use was abandoned for the other sampling sites,

Two hoop nets were used at each sampling location. Each hoop net was 12-feet long and four
feet in diameter, with two throats. The netting was heavy twine woven in 3-inch stretch mesh
The nets where held open using four, 12-foot long PVC pipes secured to the net hoops using zip
ties. Due to the weight of the fiberglass hoops, no additional weights were required to sink the
nets, so long as current velocity was not excessive. Each net was baited with fresh bait prior to
deployment. TPECI and Fisheye used commercially frozen herring bait, in two fine-mesh bags.
Bait bags were secured in the second (deeper) chamber of each net. The nets sunk to the
riverbed, and were anchored to shore in deep pools and near shoreline vegetation (locations
where Ecology & Environment successfully captured burbot),

The baited set lines (commonly referred to as trot lines) were anchored from shore and deployed
into the river. The lines were weighted to sink. Each line had six hooks spaced approximately
eight feet apart, attached to the set line by steel gangions (leaders). The hooks were single (not
treble) circle-type hooks, of legal size for recreational burbot fishing with a gap between the
point and shank larger than 20 mm (as required by ADFG regulation). Each hook was baited
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using commercially frozen herring bait, as was used in the hoop nets. Fresh bait was used for
ezch deployment

Ar each sampling location, the passive gear (two hoop nets aad three set lines) was allowed to
scak overnigat (for a period of approximately 16 hours), As required by the FE.P, each piece of
sampling gear (nets and lines) was tagged with the investigators contact information and the FRP
number,

Hbook and lire angling was performed using spinning rods and reels, with a variety of terminal
tackle. All personnel conducting hook and line angling were holders of valid State of Alaska
sport fishing licenses. The total duration of hook and line angling at each sampling location
veried based on fish landing frequency and study species requirements. Numter and species of
fish captured and released during hook and line angling was not recorded. Species caught by
argling included Arctic grayling, northern pike, and lake trout.

8.3 Sample Processing

Captured fish retention at each site was based on individual species retention limits of the
ADF&G FRP. All retained fishes were sacrificed and temporarily stored for fransport back to
thz Umiat camp for processing,

Sampled fish were measured and weighed, noting the condition of the fish and any indicators of
stress, diseasz, or trauma. Fish were subsequently photographed. No assessment of gender or
age was made at the time of collection,

Each fish was rinsed in river water to remove any dirt or other potential inadvertent contaminants
that they may have come in contact with during handling. Collected fish here handled in a
manner to ersure no cross contamination occurred. Each retained fish was placed in a sealed
zin-close plastic bag, which were individually labeled with a unique samgle identification
number. Collzcted fish were kept fully intact throughout the handling and storage process.

Collected samples were held for approximately two days at the Umiat Camp at a temperature
less than 40 degrees Fahrenheit, but above freezing. Upon completion of field activities, all
samples were packed in wax coated cardboard fish boxes with gel ice, and transported to
Anchorage for further processing and shipment to the analvtical laboratory. In Anchorage,
samples werz flash frozen by a commercial seafood processing company and shipped in
insulated containers with dry ice to the analytical laboratory.

8.4 Laboratory Analysis

Laboratory analysis of the fish tissue samples was conducted by ALS Environmental laboratory
lozated in Kelso, Washington. Arctic grayling samples were randomly apportioned into whole
bedy and fillet subsets, The burbot was dissected to allow for analyses of the two edible tissues,
bcdy meat (fillet) and the liver. The results of the two were reported separately.
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Aroclor 1260 {1} H i : t X 50 2520
z 500 2230 i AA 1000 2200 } AB 2000 2070 : AC 5000 1760 } AD 25 2450 }

Aroclor 1260 {2} 1 1 H T Y 50 4610 +
z 500 3740 1 AA 1000 3690 i AB 2000 349 : AC 5000 3090 i AD 25 4050 }

Aroclor 1260 {3} x H H Y 50 4460
z 500 3540 & AA 1000 3470 i AB 2000 3290 i AC 5000 2920 i AD 25 3960 %

Aroclor 1260 {4} H i H L 5010300
z 500 8380 i AA  J000 8380 i AB 2000 809 : AC 5000 7460 : AD 25 9170 4

Results flagged with an usterisk (*) indlcate values outslde control criteria,
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DDT, DDE, and DDD (pesticides) analysis was conducted using EPA Method 8081A. PCB
analysis was conducted using EPA Method 8082A. Specific PCB Aroclors assessed include
1016, 1221, 1232, 1242, 1248, 1254, and 1260. The analytical methods differed from those used
by Ecology & Environment in their previous studies. A discussion of these differences and
potential impacts on results is included in Section 10.0.

9.0 RESULTS

Ten Arctic grayling and one burbot were collected during the 2015 study among the three
sampling locations, Three Arctic grayling were captured at the upstream site, four Arctic
grayling were captured at the Unit C slough, and three Arctic grayling, as well as a single (one)
burbot were collected at the downstream site. Arctic grayling were captured primarily by hook
and line angling, though several were captured within the hoop nets. The single burbot was
captured within a hoop net. No Broad whitefish were captured during the study, despite their
inclusion as a target species.

All grayling were adults, and generally similar in size (Table 1), While grayling were found to
be similar in length, weights varied greatly.

Table 1 — Lengths and Weights of Fishes Captured in the Colville River Near Umiat

Species Grayling | Burbot
Station Upstream Slough Downstream

ID UG1 | UG2 |UG3 | SG1 | SG2 [ SG3 | SG4 | DG1 | DG2 | DG3 | DBI
Length* 324 315 | 327 | 334 | 312 | 320 | 327 318 323 | 356 580
Weight” | 320 300 | 300 | 340 | 280 | 320 | 360 | 390 290 | 400 420

*Grayling length reported in mm fork length; burbot length reported in mm total length
"Weight reported as live weight in grams.

In general, DDT and its breakdown products DDE, and DDD (pesticides) were not detected in
Arctic grayling captured upstream of the Unit C slough, with one exception as 2,4" — DDT was
observed in sample UG3 at 0.17 pg/Kg (Table 2). The complete ALS Environmental Laboratory
report is in Appendix C. Observable concentrations were noted in Arctic grayling collected from
within the Unit C slough ranging from 0.83 to 11,0 pg/Kg. Pesticide concentrations in Arctic
grayling collected at the downstream sampling location were higher than concentrations
observed at the upstream sites, though less than those within the Unit C slough (Ranging from
0.58 to 5.4 pg/Kg). Pesticides were not detected in the burbot fillet (DB1F), but three
compounds (4,4’ — DDE, 4,4’ — DDT, and 2,4’ — DDT) were detected in the liver (DB1L) (16,0
ng/Kg, 13.0 ug/Kg, and 4.9 pg/Kg, respectively).
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Table 2 — Organochlorine Pesticides in Fishes Captured in the Colville River Near Umiat
(ppb, wet weight)

ALS Group USA, Corp. dba ALS Environmental

Species Grayling | Burbot
S-ation Upstream Slough Downs:ream

Sample | US1 | UG2 | UG3 | SGI | SG2 | SG3 | SG4 | DG1 | DGz | DG3 | DBIF | DBIL
ID

Tissue Wtole | Whole | Fillet | Whole | Whole | Fillet | Fillet | Whole | Whole | Fillet | Fillet Liver
4.4 ND | ND ND 11 66 [099| 40 | 058 1.9 54 ND 16
DDE

4.4°- \D ND ND 52 3.6 14 13 ND ND 34 ND ND
DDD

44°- ND ND ND 3.0 35 | 083|064 | ND | 094 | 13 ND 13
DDT

24'- ND ND ND ND ND | ND | ND | ND ND | ND ND ND
DDE '

24 ND ND ND ND | 0.83 | ND | ND | ND ND | ND ND ND
DDD

24'- | ND ND | 0.17 1.3 24 | ND | ND | ND ND | ND ND 4.9
DDT

ND — Analyte rot detected in the sample.
A 1 data in parts per billion (ppb), wet weight

PCB concentrations in all Arctic grayling captured at both the upstream and downstream
sempling locations were found to be non-detect for all Aroclors (Table 3). A single sample,
S32, collected at the Unit C slough was found to have an (PCB) Aroclor 1254 concentration of
92 pg/Kg and an Aroclor 1260 concentration of 5.3 pg/Kg. No other PCBs were detected in any
Arctic grayliag from any of the three sampling locations,

PZBs were not detected in burbot fillet. PCB Aroclor 1260 was detected in the burbot liver from
the downstream sampling location (Sample ID DBIL) at 15.0 pg/Kg. No othzr PCB Aroclors
were detected in the burbot sample.

QA/QC Results
Client: GRAYSTAR Pacific Seafood, L:d Service Request: K1509159
Project: Umiat Fish/30118-001 Calibration Date: 10/18/2014
Date Analyzed: 10/19/2014
Second Source Calibration Verification
Polychlorinated Biphenyls (PCBs)

Calibration Type: Extcrnal Standard Calibration ID: CALI13624
Analysis Method: 8082A Units: ng/mL
File ID: \lalklsws00\instdata\GC2 ADatz\101714CAL b\ 1017F036.D Column ID: DB-35MS$S

\alklsws002\instdata\GC2ADatz\101714CAL b\ 101 7F037.D

\\alklsws002\instdata\GCI MA\Datz\101714CAL b11017F038 D

Walklsws002\instdata\GC2 ADatz\101714CAL b'1017F039.D

Walklsws002\instdata\GC2 ADatz' 101714CAL b\1017F040.D

\talklsws002\instdata\GC2 ADatz\1 017 14CAL b\1017F042 D

Walklsws002\instdata\GC2 \Datz\101714CAL b\1017F043 D

Walklsws002\instdata\GC2 \Datz\101714CAL b\1017F053.D

Walklsws002\instdata\GC2 \Datz\101714CAL b\1017F054.D

Average Ssv

Analyte Name Expected Result RF RF %D % Drift Criteria Curve Fit
Aroclor 1016 {1} 1000 1300 3590 4530 26 NA +100%  AverageRF
Aroclor 1016 {2) 1000 1200 3000 3720 24 NA +100%  AverageRF
Aroclor 1016 {3) 1000 1200 9890 11900 20 NA +100%  AverageRF
Aroclor 1016 {4} 1000 1100 4960 5570 12 NA + 100 % AverageRF
Aroclor 1016 {5} 1000 1200 5180 6170 19 NA +100%  AvcrageRF
Aroclor 1016 1000 200 NA NA NA 20 * +£20% NA
Aroclor 1260 {1} 1000 1100 9850 10300 S NA +100%  AverageRF
Aroclor 1260 {2} 1000 1300 8110 10300 27 NA +100%  AverageRF
Aroclor 1260 {3} 1000 1200 8230 10200 24 NA +100%  AverageRF
Aroclor 1260 {4} 1000 1200 18800 22900 22 NA +100%  AverageRF
Aroclor 1260 {5} 1000 1200 14200 17200 21 NA +100%  AverageRF
Aroclor 1260 1000 1200 NA NA NA 20 +20% NA
Resuhts fhagped with an asterisk (*) Indleate values arisde control crifersa.
+ SPCC Compound $ €CC Compound
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Table 3 - Polychlorinated Biphenyls (PCBs) in Fishes Captured in the Colville River Near
Umiat (ppb, wet weight)

Species Grayling | Burbot
Station Upstream Slough Downstream

Sample | UG1 | UG2 | UG3 | SG1 | SG2 | SG3 | SG4 | DG1 | DG2 ‘ DG3 | DB1 | DB1
1D F L

Tissue Whole | Whole | Fillet | Whole | Whole | Fallet Fillet | Whole | Whole | Fillet | Fillet | Liver

Aroclor | ND [ ND | ND | ND [ ND | ND | ND | ND | ND | ND | ND | ND
1016

Aroclor | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND
1221

Aroclor | ND [ ND [ ND | ND | ND | ND | ND | ND | ND | ND | ND | ND
1232

Aroclor | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND
1242

QA/QC Results
Client: GRAYSTAR Pacific Seafood, Ltd Service Request: K1509159
Project: Unmiat Fish/30118-001 Calibration Date: 10/18/2014
Initial Calibration Summary
Polychlorinated Biphenyls (PCBs)
Calibration 1D: CALI13624 Column: DB-35MS
Instrument ID: GC27.i
Calibration Evaluation
Compound Eval Control

Analyte Name Type Fit Type Eval. Result Q Criteria

Dccachlorobiphenyl SURR AverageRF % RSD 1.7 20

Aroclor 1016 {1} MULTL AverageRF % RSD 134 20

Aroclor 1016 {2} MULTI AveragcRF % RSD 125 <20

Aroclor 1016 {3} MULTI AverageRF % RSD 115 120

Aroclor 1016 {4} MULTI AverageRF % RSD 136 <20

Aroclor 1016 {5} MULTI AveragcRF % RSD 120 <20

Aroclor 1260 {1} MULTI AverageRF % RSD 143 <20

Aroclor 1260 {2} MULTI AverageRF % RSD 124 <20

Aroclor 1260 {3} MULTI AverageRF % RSD 125 520

Aroclor 1260 {4} MULTI AverageRF % RSD 106 £20

Aroclor 1260 {5} MULTI AverageRF % RSD 11.0 <20
Results flagged with an asterisk (*) indleate values outslde control criteria,
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Aroclor | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND
1248

Aroclor | ND | ND | ND | ND | 92 | ND | ND | ND | ND | ND | ND | ND
1254

Aroclor | ND | ND | ND | ND | 53 | ND | ND | ND | ND | ND | ND 15
1260

ND — Analyte not detected in the sample
All data in parts per billion (ppb), wet weight

10.0 DISCUSSION
10.1 Analysis Methodology

DDT, DDE, and DDD (pesticides) analysis was conducted using EPA Method 8081A. PCB
analysis was conducted using EPA Method 8082A. Specific PCB Aroclors assessed include
1016, 1221, 1232, 1242, 1248, 1254, and 1260. The analytical methods differed from those used
by Ecology & Environment in their previous studies. Ecology & Environment used EPA
Method 1668, Revision A for their analysis of PCBs and Isotope dilution analysis using the New
York Department of Environmental Conservation Method HRMS-2 (a modified EPA Method
1668) for pesticide analysis (DDT, DDE, and DDD).

A comparison of the two separate methodologics (8082A and 8081A vs, 1668) finds that EPA
Method 1668 is a more sensitive analysis capable of a greater degree of accuracy and generally
lower detection limits. EPA Method 1668 also is capable of reducing potential interferences
within the analyzed samples. At the concentration levels observed within this study and the
observed detection limits, both methods were comparable and either would have been suitable
for the analysis of these samples.

The ALS Environmental laboratory report case narrative makes use of several descriptive terms
in regards to potential impacts to data usability and quality. Matrix interference, or the potential
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irpact to sample analysis based on a sample matrix other than pure water, was noted as a
possible flag within the report. The matrix for the samples for this study was animal (fish)
tissue, which is composed of numerous constituents in varying quantities including proteins,
polypeptides, lipids, and other compounds. It is possible, although unlikely that these
constituents could have interfered with the analyses for PCBs and DDTs. The potential matrix
irterference is noted for the lab’s reference control samples, and is not considered to affect the
analytical results of the collected samples or the interpretation of the resuits,

The case narrative also notes elevated detection limits for some samples, An elevated detection
limits refers to a decrease in statistical precision when an analyte is detected at concentrations
close to its lower detection limit. All samples analyzed for this study were detected at
concentrations close to or below their lower detection limits. However, all results in which an
amalyte was reported as ND (Not Detected) can be confidently interpreted as having an extremely
lcw (likely zero) concentration for the specific analyte.

10.2 Burbot Capture Success

Tae TPECUFisheye study deployed two hoop nets at each of the three sites far one day each
During this time, one burbot was captured at the downstream location, and no burbot were
captured at the slough or at the upstream site. The 2015 TPECI/Fisheye study conducted fishing
at each site for a short duration compared to the previous Ecology & Environment studies

Ir the 1998 Ecology & Environment study, two hoop nets were fished at each of the three
lecations for eight days. Due to poor success rates, an additional hoop net vias placed at the
downstream site for six days, During the 14 days of fishing, a total of seven burbot were
captured among the three sampling sites.

Ir. the 2001 Ecology & Environment study, three hoop nets were initially deployed in each of the
seven reaches. Once 10 burbot were captured in a reach, the hoop nets were 1eallocated to the
remaining reaches until 10 burbot were captured in all seven reaches. The total time (in days) of
nets actively fishing each reach was not listed within the Ecology & Environment report.
However, it is stated that a period of greater than 13 days was spent fishing somk: reaches

Ecology & Environment found that capture success of the hoop nets was largely a function of
river stage. During their 2001 study, flooding conditions forced burbot to move towards
vegetative shelter along the river banks, increasing their catch rates significantly. Water levels
and the river stage during the 2015 study were extremely low, likely limiting potential for burbot
cepture.

Given the short duration of fishing and the low water levels of the Colville River at the time of
sampling, the capture of one burbot during the 2015 TPECI/Fisheye study can be viewed as
stecessful ccmpared to the capture success rates of the previous studies. However, to allow for
greater sampling populations, additional burbot, and therefore, longer fishing periods may have
been beneficial

ALS Group USA, Corp. dba ALS Environmental

QA/QC Resulls
Client: GRAYSTAR Pacific Seafood, Lxd Service Request: K1509159
Project: Umiat Fish/30118-001 Calibration Date: 10/18/2014
Initial Calibration Summary
Polychlorinated Biphenyls (PCBs)
Calibration ID: CAL13624 Column: DB-35MS
Instrument 1D: GC27.i
Level Level Level Level Level

Analyte Name T  Amt RF ID Amt RF ID  Amt RF ID  Amt RF D Amt RF
Aroclor 1260 {5} : : : S 50 15700 ¢

z 50C 16200 ; AA 1000 14000 E AB 2000 12400 § AC 5000 12600 ! AD 25 14300 I:
Revalts flogerd with an sstirisk () indlcate valucs utsbde control crizzrin,
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QA/QC Resulls
Client: GRAYSTAR Pacific Scafood, Ltd.
Project: Umiat Fish/30118-001

Service Request: K1509159

Calibration Date:

Initial Calibration Summary
Polychlorinated Biphenyls (PCBs)

10/18/2014

Calibration 1D: CAL13624 Column: DB-35MS

Instrument 1D: GC271

Level ID File ID Level ID File ID

A Valklsws002\insidata\GC27\Data\ 1017 14CAL b\ [017FO11 D Q Valklsws002\instdata\GC27\Data\101714CAL B\ 101 7F027,D

B \alklsws002\instdata\GC27\Data\ 1017 14CAL B\1017F012.D R Valklsws002\insidaa\GC27\Data\1017 14CAL b\ 101 7F028.D

c Valklsws002\insidaw\GC27\Data\ 1017 14CAL B\ 1017F013.D S Valklsws002\ins\data\GC27\Data\101714CAL b\1017F029,D

D \alklsws002\instdata\GC27\Data\ 1017 14CAL b\ 101 7F014.D T Valklsws002\instdata\GC2T\Data\ 1017 14CAL B1017F030 D

E Valklsws002\instdata\GC27\Data\ 1017 14CAL B\1017F015.D U \alklsws002\instdata\GC27\Data\1017 14CAL B\I01 7F031.D

F \alklsws002\instdata\GC27\Data\ 1017 14CAL b\ 1017F016.D v Valklsws002\instdata\GC27\Dara\101714CAL b\ 1017F032.D

G Valklsws002\instdala\GC27\Data\ 1017 14CAL b\ 1017F017.D w Valkisws002\instda@\GC27\Data\ 1017 14CAL b\ 101 7F033.D

H Valklsws002\instdata\GC27\Data\ 1017 14CAL V101 7F018 D X \alklsws002\insidala\GC2\Data\101714CAL b\1017F034.D

1 \alklsws002\instda@\GC27\Data\ 1017 14CAL b\ 1017F019.D Y Valklsws002\instdatAGC2 7\Data\ 1017 14CAL B\1017F046.D

J \alklsws002\insida\GC2\Data\1017 14CAL b\ 1017F020.D z Valklsws002\ins(data\GC27\Data\ 101714CAL B\ 101 7F047.D

K \alklsws002\insidata\GC2T\Data\ 1017 L4CAL b 101 7E021.D AA \alklsws002\instdata\GC2 \Data\ 1017 14CAL. A 101 TF048 D

L Valklsws002\instdata\GC27\Data\ 101 714CAL b\ [017F022.D AB Valklsws002\ins(data\GC27\Data\101714CAL B\ 101 7F049,.D

M \alklsws002\instdaia\GC2T\Data\10 17 14CAL b\ 101 7F023 D AC \alklsws002\insWdata\GC2 \Data\ 101714CAL b\ 101 TF050.D

N \alklsws002\instdaa\GC2\Data\ 1017 14CAL b\ L01 7F024.D AD \alklsws002\instdata\GC27\Data\101714CAL B\ 101 TF052 D

0 valklsws002\instdata\GC27\Data\ 1017 14CAL bA L0 17F025.D

P \alklsws002\insldata\GC27\Data\ 1017 14CAL b\ 017F026 D
Level Level Level Level Level

Analyte Name ID  Amt RF D Amt RF ID  Amt RF I} Amt RF ID  Amt RF

Decachlorobiphenyl : : : Py 50 L74E+5}
z S0 180E+5! AA 100 LSSE+5: AB 200 137E+5! AC 500 L37E+S: AD 25 L65E+S!

‘Aroclor 1016 {1} : : : 4 Y 50 4000 }
z 500 4060 + AA 1000 3530 P AB 2000 3160 ! AC 5000 2890 : AD 25 38%0

Aroclor 1016 {2} : ' . My 50 3180
z 500 3510 : AA 1000 3090 ! AB 2000 2640 : AC 5000 2480 : AD 25 3080 |

Aroclor 1016 {3} H 1 H L /T'g 50 11100 *
z 500 11000 i AA 1000 9830 ' AB 2000 8070 : AC 5000 9210 ! AD 25 10100 }

Aroclor 1016 {4} . . : Y 50 5730
z 500 5650 { AA 1000 4880 i AB 2000 4330 i AC 5000 4070 } AD 25 5110}

Aroclor 1016 {5} H H H oY 50 5740 !
z 500 5900 i AA 1000 5120 } AB 2000 4550 : AC 5000 4370 : AD 25 5370 +

Aroclor 1260 {1} % : ¥ 5y 50 11600 %
2i 500 11100 | AA 1000 9570 | AB 2000 8330 : AC 5000 8190 : AD 25 10400 *

Aroclor 1260 {2} 5 . H Y 50 8920 ;
z 500 9340 i AA 1000 8030 : AB 2000 6990 i AC 5000 6900 i AD 25 8500 }

Aroclor 1260 {3} H H : Y 50 9200 }
z 500 9530 P AA 1000 819 i AB 2000 7130 i AC 5000 7020 : AD 25 8320 ¢

Aroclor 1260 {4} . 3 ] t 1Y 50 20700
iz 500 21000 & AA 1000 18200 ¢ AB 2000 16300 }: AC 5000 16800 : AD 25 19800

Resulis Alapged with an asterisk (*) Indlcate values cutslde comrol criteria,
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10.3 Long-Term Trends

The 2015 TPECI/Fisheye data can be combined with data collected during the 1997, 1998, and
2001 Ecology & Environment studies to assess concentrations of persistent organic contaminants
in fish tissue and determine if any long term trends are present Direct comparisons of these data
are difficult due to variability in sampling location, species sampled, and the contaminant
analyzed among the four separate studies. Ideally, the more sampling years (studies) included in
any comparison would yield greater potential for observable trends. However, limited data
prevented detailed analysis for all analytes, all fish species, in all locations

In the 1997 Ecology & Environment study, a total of 14 Arctic grayling were collected from the
Unit C slough. Four Arctic grayling were collected in the slough during the 2015 TPECI/Fisheye
study. PCBs were analyzed for whole body or fillet for grayling for both studies. The results of
these analyses were plotted as shown in Figure 4 below. A decreasing trend in PCB
concentrations in grayling tissue within the slough was observed. However, this trend is not
significant (P > 0.05), likely due to the numerous “zero” concentration values during both the
1997 Ecology & Environment study and the 2015 TPECI/Fisheye study. However, in 1997,
fewer than half of the total fish exhibited zero (0.0 pg/Kg) PCB concentrations. In 2015, three
quarters of the sampled fish were found to be non-detect (0.0 ug/Kg) for PCBs. The only non-
zero concentration from the 2015 study (14.5 pg/Kg) was lower than the lowest non-zero
concentration from the 1997 study (19.0 pg/Kg) Based on this data, it is likely that PCB
concentrations in grayling at the Unit slough are decreasing, Additional data would be necessary
to prove that this trend is occurring

PCB Concentrations by Year in Arctic Grayling at Unit C Siough
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Flgure 4 PCB Concentrations by Year in Arctic Grayling at Unit C Slough
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A single burbot was captured during the 2015 TPECI/Fisheye study. While the capture success
rate was comparable with previous studies (on a catch-per-unit-effort basis), the single data point
made analysis of long term trends challenging.

PCB concentrations in whole burbot were compared among the 1998 Ecology & Environment
study, the 2001 Ecology & Environment study, and the 2015 TPECI/Fisheye study at the
“cownstream” location. The sampling locations varied only slightly among the three studies, all
ware locatec downstream of the Unit C slough at Umizt. The 1998 site was located
approximately four miles downstream of Umiat, the 2001 site was referred to as Reach 1, and
was began approximately two to three miles downstream of the slough, and the 2015 site was
located approximately three miles downstream of the slough. Figures XX and XX all use data
obtained from “this” location.

Figure 5 shows that a slight, decreasing trend in whole body PCB concentrations in burbot in the
Colville River downstream of the Unit C slough may exist, though it is not statistically
significant (P > 0.05). Data analysis and the presence of any statistically significant trend is
limited by the single data point from 2015 Had additional burbot been collected at this site,
id=ntifiable, and proven trends may have been identified. Additional data would be required to
make these determinations

PCB Concentrations by Year in Whole Burbot at Colville River
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Figure 5. PCB Concentrations by Year in Whole Burbot at Calville River Downstream of Unit C Slough

Figure 6 shows a significant decrease in PCB concentrations in Burbot livers in the Colville
River at the site downstream of the Unit C slough. A regression analysis found this decreasing
trend to be significant (P=0.049). Had additional burbot been captured at thus site during the
2(15 study, a stronger correlation may have been produced. However, the available data does
show that PCB concentrations in these tissues are generally on the decline in the area.

Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:

Extraction Method:
Analysis Method:

ALS Greup USA, Corp. dba ALS Environmental

GRAYSTAR Pacific Seafocd, Lid

Umiat Fish/30118-001
Animal tissue

Lab Control Sample
KWG1508475-6

EPA 3541
3082A

This Lab Cortrol Sample applies Lo the following analyses:

Sample Name
UG!

UGIMS
UGIDMS
uG2

UG3

SG1

SG2

SG3

SG4

DG1

DG2

DG3

DB _Fillet
Method Blank
DB1_Liver
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Lab Coce
K1509179-001
KWG15084754
KWG1508475-5
K1509129-002
K1509129-003
K1509129-004
K1509129-005
K1509139-006
K1509129-007
K1509129-008
K15091:9-009
K1509129-010
K1509129-011
KWGI1508475-7
K1509129-012

12:58:54

QA/QC Reporl

Lab Control Sample Summary
Polychlorinated Biphenyls (PCBs)

Instrument ID:
File ID:

Level:
Extraction Lot:

File ID

JAGC2T\DATA\091515.B\0915F011.D
JAGC2\DATA\091515,B\0915F012.D
JAGC2T\DATAW091515 B\0915F013.D
JAGC2\DATA\091515 B\0915F014.D
JAGC2T\DATAN091515 B\0915F015.D
JAGC2NDATA\091515 B\0915F016.D
JAGC2T\DATAN091515 B\0915F017.D
JAGC2ADATA091515 B\0915F018.D
JAGC2ZT\DATAW91515 B\0915F019.D
JAGC2\DATA091515 B\0915F020.D
JAGC2TADATA091515 B\0915F023,.D
JAGC2\DATA091515 B\0915F024.D
JAGC27\DATAW91515 BA0915F025.D
JAGC2T\DATAW91515 BA0915F027.D
JAGC2MDATAN091515.B\091SF030.D
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Service Request:
Date Extracted:
Date Analyzed:
Time Analyzed:

GC27.i

K1509159
05/04/2015
09/16/2015
00:28
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Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:

Extraction Method:
Analysis Method:

GRAYSTAR Pacific Seafood, Ltd.

ALS Group USA, Corp. dba ALS Environmental

Umiat Fish/30118-001

Animal tissue

Method Blank
KWG1508475-7

EPA 3541
8082A

This Method Blank applies to the following analyses:

Sample Name
UGl

UGIMS
UGIDMS
UG2

uGs

SGl1

SG2

SG3

SG4

DGIL

DG2

DG3
DBI_Fillet
Lab Control Sample
DB1_Liver
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Lab Code
K1509159-001
KWG15084754
KWG1508475-5
K1509159-002
K1509159-003
K1509159-004
K1509159-005
K1509159-006
K1509159-007
K1509159-008
K1509159-009
K1509159-010
K1509159-011
KWG1508475-6
K1509159-012

QA/QC Repont

Method Blank Summary

Polychlorinated Biphenyls (PCBs)

Instrument ID:
File ID:

Level:
Extraction Lot:

File ID

JAGC2T\DATA\091515 BW0915F011.D
JAGC2T\DATA\091515.B\0915F012 D
JAGC27\DATA\091515 BW915F013 D
JAGC27\DATA\091515. B\0915F014.D
JAGC2T\DATA\091515.B\0915F015.D
JAGC2T\DATAN091515.B\0915F016.D
JAGC2\DATAW91515.B\0915F017.D
JAGC2\DATAW091515.B\0915F018 D
JAGC2MDATA\091515.B\0915F019.D
JAGC2T\DATAN091515 B\0915F020.D
JAGC2\DATAW91515 B\0915F023.D
JAGC2M\DATA\091515.B\0915F024 D
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Service Request:
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Date Analyzed:
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GC27i
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Low
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Date Time
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09/15/15 20:57
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09/15/15 23:18
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09/16/15 02:02
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PCB Concentrations by Year in Burbot Livers at Colville River

Downstream of Unit C Slough
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Figure 6. PCB Concentrations by Year in Burbot Livers at Colville River Downstream of Unit C Slough

DDT (including DDD, and DDE) concentrations in whole burbot at the downstream location
were low in the 1998 Ecology & Environment Study, were generally low in the 2001 Ecology &
Environment Study, and remained low in the 2015 TPECI/Fisheye study. No significant trend or
decrease in contaminant concentrations was observed during this time period. Low sample
numbers for burbot in the 2015 study may have impacted this analysis, or DDT concentrations
are not a major issue in whole body burbot tissues at this site.



L:nc Energy Operations, Inc., 1554-01
Assessment of 2CBs and DDTs in Fish Populations of the Colville River Near Umiat, AK

11/15/2015
Page 26

DDT Concentrations by Year in Whole Burbot at Colville River
Downstream of Unit C Slough
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Figure 7 DDT tnnmﬂmon;by Year in Whale Burbot at Colville River Downstream of Unit C Slough

DDT (included DDD, and DDE) concentrations in burbot livers at the downstream location were found to
have a slight cecreasing trend (Figure 8). However, no significant decrease was noted irom 1998 to 2015.
As with DDT concentrations in whole burbot, low sample numbers for the species n 2015 may have
impacted the analysis. A larger sample population likely would show stronger long term contaminant

trends.
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DDT Concentrations by Year in Burbot Livers at Colville River
Downstream of Unit C Slough

Figure 8 JDT Concentrations by Year in Whole Burbot at Colville River Downstream of Unit C Slough

ALS Group USA, Corp. dba ALS Environmental

QA/QC Report
Client: GRAYSTAR Pacific Seafood, L=d Service Request: KI1509159
Project: Umiat Fish/30118-001 Date Extracted: 09/04/2015
Sample Matrix: Animal tissue Date Analyzed: 09/16/2015
Lab Control Spike Summary
Polychlorinated Biphenyls (PCBs)
Extraction Method: EPA 354] Units: ug/Kg
Analysis Method: 8082A Basis: Wet
Level: Low
Extraction Lot: KWG1308475
Lat Contrcl Sample
KWG1508475-6
Led Control Spike

Spike %Rec
Analyte Name Result Amount  %Rec Limits
Aroclor 1016 125 200 62 46-128
Aroclor 1260 167 200 84 46-128
Results Magged with an asterisk () indlcate valoes outslde control criterta
Percen recoveries and relalive percert differences (RPD) are delermined by the soflvare using values in the ealeulation which have not been rounded
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ALS Group USA, Corp. dba ALS Environmental

QA/QC Report
Client: GRAYSTAR Pacific Seafood, Ltd Service Request: K1509159
Project: Umiat Fish/30118-001 Date Extracted: 09/04/2015
Sample Matrix: Animal tissue Date Analyzed: 09/15/2015
Matrix Spike/Duplicate Matrix Spike Summary
Polychlorinated Biphenyls (PCBs)
Sample Name: UGI Units: ug/Kg
Lab Code: K1509159-001 Basis: Wet
Extraction Method: EPA 354) Level: Low
Analysis Method: 8082A Extraction Lot: KWG1508475
UGIMS UGIDMS
KWG1508475-4 KWG1508475-5
Matrix Spike Duplicate Matrix Spike

Sample Spike Spike %Rec RPD
Analyte Name Result Result Amount %Rec Result Amount %Ree Limits RPD Limit
Aroclor 1016 ND 99.4 195 51 985 192 51 46-128 i 40
Aroclor 1260 ND 108 195 535 113 192 59 46-128 4 40
Results flagged with an asterisk (<) indlcate values outside control criteria
Reults (tagged with a pound () Indicate the cantrol criterta b5 not applicable.
Percent recoveries and reative percent dilferences (RPD) ar determined by the software using values in the calculation which have not been rounded.
Printed:  09/22/2015  12:58:35 Form 3A - Organic Page P of 1
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The migration of persistent organic contaminants, including PCBs downstream towards the
village of Nuigsut is a major concern of the regional communities and subsistence users.
Specifically, PCB concentrations in burbot livers have been noted as an issue. Figure 8 shows a
figure of both the 2001 Ecology & Environment data and the 2015 TPECI/Fisheye data for PCB
concentrations in burbot livers relative to river location.

Downstream Trends in Mean PCB Concentrations in Burbot Livers
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~ Figure 9. Downstream Trends in Mean PCB Concentrations in Burbot Livers,

The 2015 PCB concentrations in burbot livers are much lower than those from the 2001 study,
especially compared to those of similar locations, Figure 9 shows that PCB concentrations in
burbot livers decreased from upstream to downstream relative to distance from the Unit C slough
at Umiat. While only one data point is available for the 2015 study, TPECI/Fisheye find that if
additional downstream sampling were conducted, a similar trend, but at further decreased
concentrations would be observed

The significant decrease in PCB concentrations in burbot livers downstream of the Unit C slough
can likely be attributed to the removal of the contaminant source and a generational change in the
burbot population of the Colville River. The former landfill was mostly remediated during the
earty 1990s, though areas of PCB contamination within the soil are still noted as part of the
Ecology & Environment studies. Given a lifespan nearing a maximum of 20 years, the
generation of burbot exposed to the contaminant source at the landfill has Jargely died off and
have been replaced by a new generation, lacking the contaminant source. Additionally, fish on
lower trophic levels, which the burbot feed upon, have similarly undergone a generational shift,
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Linc Energy Qperations, Inc,, 1554-01 11/15/2015 QA/QC Reporl

Assessment of FCBs and DDTs in Fish Populations of the Colville River Near Umiat, AK Page 28 Client: GRAYSTAR Pacific Seafood, Ltd Service Request: K1509159
Project: Umiat Fish/30118-001
Sample Matrix: Animal tissue

1¢.4 Current Background Concentrations and Atmospheric Deposition
Surrogate Recovery Summary

. . . N . Polychlorinated Biphenyls (PCB
DINAC published data on contaminant levels in biota, water, and sediments of freshwater and obyhioriaated) Biphenyls (RCBSX

marine ecosystems in northern Canada (Muir and Lockhart, 1994, DINAC, 1997). In their

research, whole fish, fish muscle, and fish livers were analyzed for 130 individual Extraction Method: EPA 3541 Units:  Percent
organochlorine compounds, including PCB congeners and DDT and its breakdown products. Analysis Method: 3082A Level: Low
The 2015 TPECI/Fisheye study found that total PCB mean concentrations detected in burbot
livers of fish collected from the downstream sampling site on the Colville River (15.0 ppb) were SEDETae Lab Code Sl
similar to the lower ranges of total PCB concentrations found in the DINAC studies (26.9 ppb to UGl . 8
136 ppb). In the previous Ecology & Environment studies, burbot livers results from fish Sgi E:igg:zg:gzi ;:
samples collected in the Unit C slough at Umiat and downstream reaches of the Colville were sG1 K1509150-004 7
significantly higher (468.05 ppb and 665.00 ppb, respectively) and were similar to higher PCB sG2 K1509159-005 2
cancentrations found in the DINAC studies in Lake Laberge, Canada (836 ppb to 1,300 ppb). $G3 K1509159-006 7
DINAC studies note Lake Laberge’s proximity to Whitehorse, Yukon, and the potential for point SG4 K1509159-007 83
source contributions in addition to both atmospheric depositions. DGl K1509159-008 -

DG2 K1509159-009 7
The PCB corcentrations observed in burbot liver in the 2015 TPECI/Fisheye study were similar DG3 K1509139-010 n

i & DBI_Fillet K1509159-0:1 77

to backgrouni levels observed in the DINAC studies. These observations may indicate that the DBI Liver K1509159-02 50
primary current source of PCBs in the Colville River ecosystem may be from atmospheric Method Blank KWG1508475-7 89
deposition, UGIMS KWG1508475-4 58

UGIDMS KWG1508475-5 58
Numerous stadies have determined that atmospheric transport and biotransport of contaminants Lab Control Sample KWG1508475-6 80

is likely impecting arctic ecosystems. The role that these transport mechanisms play in the total
centaminant concentrations within the biota is not insignificant as shown in the 1998 Ecology &
Environment study and the DINAC studies. These previous studies, as well as other published
research, finc that atmospheric transport and biotransport are likely contributing to contaminant
cencentrations in fish populations in the Colville River. The findings of the 2015
TPECI/Fisheve study also indicate that the a point source of PCB contaminants at the Unit C
Slough at U-miat may no longer be impacting burbot populations in the Colville River, as
ccntaminant levels observed have decreased to within background ranges.

11.0 CONCLUSIONS

The weathering of the primary contaminant point source (Umiat landfill) and a new burbot

pcpulation generation that no longer is exposed to a concentrated point source of persistent

organic conzaminants is likely the primary cause in the decreased concentrations: seen during the

2C15 sampling, Similar trends observed in other species, including Arctic grayling likely are due

to these same circumstances. As burbot livers and fish in general comprise a significant portion

of the subsistence harvests in the region, the decrease ir persistent organic contaminant Surrogate Recovery Control Limits (%)
cancentrations is beneficial to the human health of the region, despite findings of the previous
studies that existing contaminant concentrations at the time did not pose any significant health
ricks.

Surl = Decachlorobiphenyl 37-139

Long-term trznds in contaminant concentrations in both burbot and Arctic grayling were not

generally staistically significant. Poor cormelations were likely due to low numbers of fish Result Rageed with o Aot ) st uboms vt btk

Revults flapged with a pound () Indicute (he control criterla b not applicable.
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Analytical Results

Client: GRAYSTAR Pacific Seafood, Ltd Service Request: KI1509159
Project: Umiat Fish/30118-001 Date Collected: NA
Sample Matrix: Animal tissue Date Received: NA
Polychlorinated Biphenyls (PCBs)
Sample Name: Method Blank Units: ug/Kg
Lab Code: KWG1508475-7 Basis: Wet
Extraction Method: EPA 3541 Level: Low
Analysis Method: 8082A
Dilution Date Date Extraction
Analyte Name Result Q MRL MDL Factor Extracted  Analyzed Lot Note
Aroclor 1016 ND U 85 28 ] 09/04/15 09/16/15 KWG1508475
Aroclor 1221 ND U 17 28 I 09/04/15 09/16/15 KWG1508475
Aroclor 1232 ND U 85 2.8 I 09/04/15 09/16/15 KWG1508475
Aroclor 1242 ND U 85 28 | 09/04/15 09/16/15 KWG1508475
Aroclor 1248 ND U 85 28 1 09/04/15 09/16/15 KWG1508475
Aroclor 1254 ND U 8.5 28 1 09/04/15 09/16/15 KWG1508475
Aroclor 1260 ND U 8.5 28 ! 09/04/15 09/16/15 KWG1508475
Control Date
Surrogate Name % Rec Limits Analyzed Note
Decachlorobiphenyl 89 37-139 09/16/15 Acceptable
Comments:
Printed:  09/22/2015  12:58:26 Form 1A - Organic Page of 1
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captured during the 2015 study. Additional data would be required to further define the findings
of this study.

11.1 Recommendations for Future Work

The purpose of the TPECI/Fisheye study was to investigate contaminant concentrations in fish
within the Unit C slough at Umiat as well as fish in the Colville River at distances of
approximately three miles upstream and downstream of Umiat. Fish capture numbers and the
relatively small study area, as compared to the 2001 Ecology & Environment study, resulted in
few statistically significant findings.

To confirm the general trends observed during this study, and to make a complete assessment of
the contaminant concentrations in burbot populations in downstream areas of the Colville River,
near the village of Nuigsut, TPECI/Fisheye recommend that additional field work be conducted
allowing for a larger sample population and the addition of more sampling locations throughout
the river system. Additionally, sediment sampling within the Unit C slough may aid in
determining if a point source for persistent organic contaminants remains present at the site, Any
future studies would allow for a more direct comparison to previous work and an ultimate
determination in ecosystem health.
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ALS Group USA, Corp. dba ALS Environmental

Analytical Resulls
Client: GRAYSTAR Pacific Seaf>od, Ltd Service Request: K1509159
Project: Umiat Fish/30118-001 Date Collected: 08/08/2015
Sample Matrix: Animal tissue Date Received: 08/20/2015
Polychlorinated Biphenyls (PCBs)
Sample Name: DBI1_Liver Units: ug/Kg
Lab Code: K1509159-012 Basis: Wet
Extraction Method: EPA 3541 Level: Low
Analysis Method: 8082A
Dilution Date Date Extraction
Analyte Name Result Q MRL MDL Factor Extracted Analyzed Lot Note
Aroclor 1J16 ND U 8.0 28 i 09/04/15 09/16/15 KWG1508475
Aroclor 1221 ND U 16 28 ] 09/04/15 09/16/15 KWG1508475
Aroclor 1232 ND Ui 8.0 59 I 09/04/15 09/16/15 KWG1508475
Aroclor 1242 ND Ui 8.0 7.7 I 09/04/15 09/16/15 KWG1508475
Aroclor 1248 ND U R0 2.8 | 09/04/15 09/16/15 KWG1508475
Aroclor 1254 ND Ui 28 28 I 09/04/15 09/16/15 KWG1508475
Aroclor 1260 15 P 8.0 28 I 09/04/15 09/16/15 KWG1508475
Control Date
Surrogate Name %Rec Limits Analyzed Note
Decachiorobipheny! 50 37-139 09/16/15 Acceptable
C
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Analylical Resulls
Client: GRAYSTAR Pacific Seafood, Ltd Service Request: K1509159
Project: Umiat Fish/30118-001 Date Collected: 08/08/2015
Sample Matrix: Animat tissue Date Received: 08/20/2015
Polychlorinated Biphenyls (PCBs)

Sample Name: DBI_Fillet Units: ug/Kg
Lab Code: K1509159-011 Basis: Wet
Extraction Method: EPA 3541 Level: Low
Analysis Method: 80824

Dilution Date Date Extraction
Analyte Name Result Q MRL MDL Factor Extracted  Analyzed Lot Note
Aroclor 1016 ND U 97 28 1 09/04/15 09/16/15 KWG1508475
Aroclor 1221 ND U 20 28 1 09/04/15 09/16/15 KWG1508475
Aroclor 1232 ND U 9.7 2.8 | 09/04/15 09/16/15 KWG1508475
Aroclor 1242 ND U 9.7 28 I 09/04/15 09/16/15 KWG1508475
Aroclor 1248 ND U 9.7 28 I 09/04/15 09/16/15 KWG1508475
Aroclor 1254 ND U 9.7 28 I 09/04/15 09/16/15 KWG1508475
Aroclor 1260 ND U 9.7 28 I 09/04/15 09/16/15 KWG1508475

Control Date

Surrogate Name %Rec Limits Analyzed  MNote
Decachlorobipheny! 77 37-139 09/16/15 Acceptable
Commpiis:
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Figures

Client:
Project:
Sample Matrix:

ALS Group USA, Corp. dba ALS Environmental

Analytical Results

GRAYSTAR Pacific Seatood, Ltd

Umiat Fish/30118-001
Animal tissue

Polychlorinated Biphenyls (PCBs)

Service Request: K1509159
Date Collected: 08/08/2015
Date Received: 08/20/2015

Sample Name: DG3 Units: ug/Kg
Lab Code: K1509159-010 Basis: Wet
Extraction Method: EPA 3541 Level: Low
Analysis Method: 8082A

Dilution Date Date Extraction
Analyte Name Result Q MRL MDL Factor Extracted  Analyzed Lot Note
Aroclor 1016 ND U 9.6 28 1 09/04/15 09/15/15 KWG1508475
Aroclor 1221 ND U 20 28 1 09/04/15 09/15115 KWG1508475
Aroclor 1232 ND U 9.6 28 1 09/04/15 09/15/15 KWG1508475
Aroclor 1242 ND U 96 28 I 09/04/15 09/15/15 KWG1508475
Aroclor 1248 ND U 9.6 28 1 09/04/15 09/15/15 KWGI1508475
Aroclor 1254 ND U 9.6 238 1 09/04/15 09/15/15 KWGI508475
Aroclor 1260 ND U 96 28 | 09/04/15 09/15/15 KWG1508475

Centrol Date

Surrogate Name %Rec Limits Analyzed Note
Decachlarobiphenyl 7 37-139 09/1515 Acceptable
C
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Analytical Resulls
Client: GRAYSTAR Pacific Scafood, Ltd. Service Request: K 1509159
Project: Unmiat Fish/30118-001 Date Collected: 08/08/2015
Sample Matrix: Animal tissue Date Received: 08/20/2015

Polychlorinated Biphenyls (PCBs)

Sample Name: DG2 Units: ug/Kg
Lab Code: K1509159-009 Basis: Wet
Extraction Method: EPA 3541 Level: Low
Analysis Method: 8082A
Dilution Date Date Extraction
Analyte Name Result Q MRL MDL Factor Extracted  Analyzed Lot Note
Aroclor 1016 ND U 9.9 28 1 09/04/15 09/15/15 KWG1508475
Aroclor 1221 ND U 20 28 I 09/04/15 09/15/15 KWG1508475
Aroclor 1232 ND U 9.9 28 | 09/04/15 09/15/15 KWG1508475
Aroclor 1242 ND U 9.9 28 1 09/04/15 09/15/15 KWG1508475
Aroclor 1248 ND U 99 238 1 09/04/15 09/15/15 KWG1508475
Aroclor 1254 ND U 99 28 1 09/04/15 09/15/15 KWG1508475
Aroclor 1260 ND U 99 28 I 09/04/15 09/15/15 KWG1508475
Control Date
Surrogate Name %Rec Limits Analyzed Note
Decachlorobiphenyl 73 37-139 09/15/15 Acceptable
;3"0!“5“?";"‘; ard o Ilgz lting, Inc. | A t of PCBs and DDTs in Fish Populations General Location Map
5 Arctic Boulevard, Suite . . . .
‘Anchorage, AK 99503 of the Colville River Near th_e Former Umiat Air Figure #1
907-522-4337 Force Station
Umiat, Alaska
Project No: 1554-01 File: Jupiter\backup\Erik\1554-01\Figures Date: 11/10/2015 Scale: Nooe
Comments:
Prinied:  09/22/2015 12:58:14 Form LA - Organic Page 1 of 1
uStealh\Crystal rpilForm | mNew tpl Merged SuperSet Reference: RRI81941
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ALS Group USA, Corp. dba ALS Environmental

o At C Ine| A t of PCBs and DDTs in Fish Populations Umiat ¥lap
iﬁi;::zzdgg’ Suite 102 of the Colville River Near the Former Umiat Air Figure #1
907-522-4337 Force Station

Umiat. Alaska
Project No: 1554-01 Flles Jup PEFK\ISSH01 Figures Date: 11/10/2015 Scale: None

Analytical Results
Client: GRAYSTAR Pacific Seafood, Lid Service Request: K1509159
Project: Umiat Fish/30118-001 Date Collected: 08/08/2015
Sample Matrix: Animal tissue Date Received: 08/20/2015
Polychlorinated Biphenyls (PCBs)
Sample Name: DGl Units: ug/Kg
Lab Code: K1509159-008 Basis: Wet
Extraction Method: EPA 3541 Level: Low
Analysis Method: 80824
Dilution Date Date Extraction
Analyte Name Result Q MRL MDL Factor Extracted  Analyzed Lot Note
Aroclor 1016 ND U 9.7 28 1 09/04/15 09/15/15 KWG1508475
Aroclor 1221 ND U 20 28 1 09/04/15 09/15/15 KWG1508475
Aroclor 1232 ND U 97 28 1 09/04/15 09/15/15  KWG1508475
Aroclor 1242 ND U 97 28 1 09/04/15 09/1515 KWG1508475
Aroclor 1248 ND U 9.7 28 1 09/04/15 09/15/15  KWG1508475
Aroclor 1254 ND U 97 28 1 09/04/15 09/15/15 KWG1508475
Aroclor 1260 ND U 97 28 1 09/04/15 09/15/15 KWG1508475
Control Date
Surrogate Name %Rec Limits Analyzed Note
Decachlorobiphenyl 59 37-139 09/15/15 Acceptable
<
Printed:  09/22/2015  12:58:11 Form ] A - Organic Page 1of 1
u:ASicalth\Crystal rpt\Form ImNew.pt Merged SuperSet Referenoe: RR181941
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ALS Group USA, Corp. dba ALS Environmental

Analytical Resulls
Client: GRAYSTAR Pacific Seafood, Ltd. Service Request: K1509159
Project: Umiat Fish/30118-001 Date Collected: 08/08/2015
Sample Matrix: Animal tissue Date Received: 08/20/2015
Polychlorinated Biphenyls (PCBs)
Sample Name: SG4 Units: ug/Kg
Lab Code: K1509159-007 Basis: Wet
Extraction Method: EPA 3541 Level: Low
Analysis Method: 3082A
Dilution Date Date Extraction
Analyte Name Result Q MRL MDL Factor Extracted  Analyzed Lot Note
Aroclor 1016 ND U 97 28 1 09/04/15 09/15/15 KWG1508475
Aroclor 1221 ND U 20 28 09/04/15 09/15/15 KWG1508475
Aroclor 1232 ND U 9.7 28 1 09/04/15 09/15/15 KWG1508475
Aroclor 1242 ND U 97 28 1 09/04/15 09/15/15 KWG1508475
Aroclor 1248 ND U 97 28 | 09/04/15 09/15/15  KWG1508475
Aroclor 1254 ND U 917 28 | 09/04/15 09/15/15 KWG1508475
Aroclor 1260 ND U 97 28 I 09/04/15 09/15/15 KWG1508475
Control Date
Surrogate Name %Rec Limits Analyzed Note
Decachlorobiphenyl 83 37-139 09/15/15 Acceptable
Comments:
Primed:  09/22/2015  12:58:08 Form 1A - Organic Page 1 of |
uASteallh\Crystal rpt\Form | mNew rpl Merged SuperSet Reference: RRI81941
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Appendix B:
Photographic Log

ALS Group USA, Corp. dba ALS Environmental

Analytical Results
Client: GRAYSTAR Pacific Seaffood, Lid Service Request: K1509159
Project: Umiat Fish/30118-001 Date Collected: 08/08/2015
Sample Matrix: Animal tissue Date Received: 08/20/2015

Polychlorinated Biphenyls (PCBs)
Sample Name: SG3
Lab Code: K1509159-006
Extraction Method: EPA 3541 Level: Low
Analysis Method: 8082A
Dilution Date Date Extraction
Analyte Name Result Q MRL MDL Factor Extracted  Analyzed Lot Note
Aroclor 1016 ND U 9.8 28 1 09/04/15 09/15/15  KWGI508475
Aroclor 1221 ND U 20 28 1 09/04/15 09/15/15 KWG1508475
Aroclor 1232 ND U 9.8 28 1 09/04/15 09/15/15  KWG1508475
Aroclor 1242 ND U 98 28 1 09/04/15 09/15/15  KWG1508475
Aroclor 1248 ND U 98 28 1 09/04/15 09/15/15  KWG1508475
Aroclor 1254 ND U 98 28 1 09/04/15 09/15/15  KWG1508475
Aroclor 1260 ND U 98 28 1 09/04/15 09/15/15 KWG1508475
Control Date

Surrogate Name %Ree Limits Analyzed Note
Decachlorobiphenyl 79 37-139 09/15/15 Acceptable
C
Printed:  09/22/2015  12:58:05 Form 1A - Organic Page of 1
uiStealthCrystaLptFormmNew.rpt Merged SuperSet Reference: RRI1B1941
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ALS Group USA, Corp. dba ALS Environmental

Analytical Resulls
Client: GRAYSTAR Pacific Scafood, Ltd Service Request: K1509159
Project: Umiat Fish/30118-001 Date Collected: 08/08/2015
Sample Matrix: Animal tissu¢ Date Received: 08/20/2015
Polychlorinated Biphenyls (PCBs)
Sample Name: 8G2 Units: ug/Kp
Lab Code: K 1509159-005 Basis: Wet
Extraction Method: EPA 3541 Level: Low
Analysis Method: 8082A
Dilution Date Date Extraction
Analyte Name Result Q MRL MDL Factor Extracted  Analyzed Lot Note
Aroclor 1016 ND U 9.8 28 I 09/04/15 09/15/15 KWG1508475
Aroclor 1221 ND U 20 28 I 09/04/15 09/15/15 KWG1508475
Aroclor 1232 ND U 98 28 1 09/04/15 09/15/15 KWG1508475
Aroclor 1242 ND U 98 28 ] 09/04/15 09/15/15 KWG1508475
Aroclor 1248 ND U 98 28 1 09/04/15 09/15/15 KWG1508475
Aroclor 1254 9.2 J 9.8 28 1 09/04/15 09/15/15 KWG1508475
Aroclor 1260 531 98 28 | 09/04/15 09/15/15 KWG1508475
Control Date
Surrogate Name ZRee Limita Analyzed Note
Decachlorobiphenyl 70 37-139 09/15/15 Acceptable

Printed:  09/22/2015  12:58:02
wiStealthiCrystal rpi\Form1mNew rpt Merged

Form 1A - Organic
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SuperSer Reference: RRI181941
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Travis/Peterson
Environmental Consulting, Inc.
1

Assessment of PCBs and DDTs in Fish Populations of the Colville River Near the Former Umiat Air Force
Station: Photo Log — August, 2015

Upper end of Unit C slough near former landfill site. Unit C slough at Umiat.

Entrance of Seabee Creek into Unit C slough Unit C slough

Outlet of Unit C slough into Colville River. "orthermit ke capturd|(erid relCaset N URIGG
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Travis/Peterson
Environmental Consulting, Inc.

Downstream site on Colville River.

Downstream site on Colville River

Downstream site on Colville River

Collected Arctic grayling from dcwnstream site on
Colville River.
;

ALS Group USA, Corp. dba ALS Environmental

4

Burbot captured at downstream site on Colville River

Analytical Resulls
Client: GRAYSTAR Pacific Sezfood, Ltd Service Request: K1509159
Project: Umiat Fish/30118-001 Date Collected: 08/08/2015
Sample Matrix: Animal tissue Date Received: 08/20/2015
Polychlorinated Biphenyls (PCBs)
Sample Name: SG1 Units: ug/Kg
Lab Code: K1509159-004 Basis: Wet
Extraction Method: EPA 3541 Level: Low
Analysis Method: 8082A
Dilution Date Date Extraction
Analyte Name Result Q MRL MDL Factor Extracted  Analyzed Lot Note
Aroclor 1016 ND U 9.6 28 1 09/04/15 09/15/15 KWG1508475
Aroclor 1221 ND U 20 28 1 09/04/15 09/15/15 KWG1508475
Aroclor 1232 ND U 9.6 28 1 05/04/15 09/15/15 KWG1508475
Aroclor 1242 ND U 9.6 28 1 05/04/15 09/15/15 KWG1508475
Aroclor 1248 ND U 9.6 28 1 09/04/15 09/15/15 KWG1508475
Aroclor 1254 ND Ui 96 50 1 09/04/15 09/15/15 KWG1508475
Aroclor 1260 ND Ui 9.6 33 1 09/04/15 09/15/15 KWG1508475
Control Date
Surrogate Name % Rec Limits Analyzed Note
Decachlcrobipheny! 71 37-139 09/15/15 Acceptable
C
Printed:  09/22/2015  12:57:59 Form IA - Organic Page 1 of 1
n:\Stealth! Crystal rpt\Form 1 mNew rpt Merged SuperSet Reference: RR181941
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ALS Group USA, Corp. dba ALS Environmental

Analylical Results
Client: GRAYSTAR Pacific Seafood, Ltd Service Request: K1509159
Project: Umiat Fish/30118-001 Date Collected: 08/08/2015
Sample Matrix: Animal tissue Date Received: 08/20/2015
Polychlorinated Biphenyls (PCBs)
Sample Name: UG3 Units: ug/Kg
Lab Code: K1509159-003 Basis: Wet
Extraction Method: EPA 354! Level: Low
Analysis Method: R082A
Dilution Date Date Extraction
Analyte Name Result Q MRL MDL Factor Extracted  Analyzed Lot Note
Aroclor 1016 ND U 96 28 | 09/04/15 09/15/15 KWG1508475
Aroclor 1221 ND U 20 28 ] 09/04/15 09/15/15 KWG1508475
Aroclor 1232 ND U 9.6 28 I 09/04/15 09/15/15 KWG1508475
Aroclor 1242 ND U 9.6 28 | 09/04/15 09/15/15 KWG1508475
Aroclor 1248 ND U 9.6 28 | 09/04/15 09/15/15 KWG1508475
Aroclor 1254 ND U 96 28 | 09/04/15 09/15/15 KWG1508475
Aroclor 1260 ND U 9.6 28 ] 09/04/15 09/15/15 KWG1508475
Control Date
Surrogate Name % Rec Limits Analyzed Note
Decachlorobipheny! 76 37-139 09/15/15 Acceptable
Comments:
Printed:  09/22/2015 12:57:56 Form 1A - Organic Page 1 of 1
4 \StealthCrystal rpltForm LmNew rpt Merged SuperSel Reference: RR181941

Page 42 of 77

==

Travis/Peterson

Environmental Consulting, Inc.

Upstream site on Colville River.

Transportation via jet boat on the Colville River

Upstream site on Colville River

Upstream site on Colville River looking west towards
Umiat.

Hoop net deployed




Appendix C:
ALS Environmental Laboratory Report

ALS Group USA, Corp. dba ALS Environmental

Analytical Resulls
Client: GRAYSTAR Pacific Seaed, Lid Service Request: K1509159
Project: Umiat Fish/30118-001 Date Collected: 08/08/2015
Sample Matrix: Animal tissue Date Received: 08/20/2015
Polychlorinated Biphenyls (PCBs)
Sample Name: UGz Units: ug/Kg
Lab Code: K1509159-002 Basis: Wet
Extraction Method: EPA 3541 Level: Low
Analysis Method: 8082A
Dilution Date Date Extraction
Anglyte Name Result Q MRL MDL Factor Extracted  Analyzed Lot Note
Aroclor 1016 ND U 10 28 1 09/04/15 09/15/15 KWG1508475
Aroclor 1221 ND U 20 28 1 09/04/15 09/15/15 KWG1508475
Aroclor 1232 ND U 10 28 1 09/04/15 09/15/15 KWG1508475
Aroclor 1242 ND U 10 238 I 09/04/15 09/15/15 KWG1508475
Aroclor 1248 ND U 10 28 1 09/04/15 09/15/15 KWG1508475
Aroclor 1254 ND U 10 23 1 09/04/15 09/15/15 KWG1508475
Aroclor 1260 ND U 10 28 I 09/04/15 09/15/15 KWG1508475
Cantrol Date
Surrogate Name YRec Limits Analyzed Note
Decachlozobiphenyl 79 37-139 09/15/15 Acceptable
[
Printed:  09/22/2015  12:57:53 Form 1A - Orgaric Page ] of 1
uiAStealthiCrysial rpt\Form | mNew.rpt Merged SuperSet Refermce: RRIBI%41
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Client:
Project:

ALS Group USA, Corp. dba ALS Environmental

Analytical Results
GRAYSTAR Pacific Seafood, Ltd
Umial Fish/30118-001

Service Request: K1509159
Date Collected: 08/08/2013

Sample Matrix: Animal tissue Date Received: 08/20/2013
Polychlorinated Biphenyls (PCBs)

Sample Name: UGl Units:  ug/Kg
Lab Code: K1509159-001 Basis: Wet
Extraction Method: EPA 3541 Level: Low
Analysis Method: 8082A

Dilution Date Date Extraction
Analyte Name Result Q MRL MDL Factor Extracted  Analyzed Lot Note
Aroclor 1016 ND U 89 28 1 09/04/15 09/15/15 KWG1508475
Araclor 1221 ND U 18 28 1 09/04/15 09/15/15 KWG1508475
Araclor 1232 ND U 89 28 | 09/04/15 09/15/15 KwWG1508475
Aroclor 1242 ND U 89 28 1 09/04/15 09/15/15 KWGi508475
Araclor 1248 ND U 89 28 1 09/04/15 09/15/15 KWG1508475
Aroclor 1254 ND U 89 23 1 09/04/15 09/15/15 KWG1508475
Aroclor 1260 ND U 89 28 I 09/04/15 09/15/15 KWG1508475

Control Date
Surregate Name %Rec Limits Analyzed Note
Decachlorabiphenyl 83 37-139 09/15/15 Acceptable
Comments:
Printed:  09/22/2015  12:57:50 Form 1A - Organic Page 1 of 1
uASLealh\Cryslal rpl\Form LmNew rpL Merged SuperSet Relerenue: RRI81941
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ALS Environmental
ALS Group USA, Corp
1317 South 13th Avenue
— Kelso, WA 98626
ALS T:+1360577 7222
F : +1 360636 1068
www.aisglobal.com

September 28, 2015 Analytical Report for Service Request No: K1509159

Stephen Grabacki

GRAYSTAR Pacific Seafood, Ltd.
P.0O. Box 100506

Anchorage, AK 99510-0506

RE: Umiat Fish / 30118-001
Dear Stephen,

Enclosed are the results of the sample(s) submitted to our laboratory August 20, 2015
For your reference, these analyses have been assigned our service request number K1509158.

Analyses were performed according to our laboratory's NELAP-approved quality assurance program.
The test results meet requirements of the current NELAP standards, where applicable, and except as
noted in the laboratory case narrative provided. For a specific list of NELAP-accredited analytes,
refer to the certifications section at www.alsglobal.com. All results are intended to be considered in
their entirety, and ALS Group USA Corp. dba ALS Environmental (ALS) is not responsible for use of
less than the complete report. Results apply only to the items submitted to the laboratory for analysis
and individual items (samples) analyzed, as listed in the report.

Please contact me if you have any questions. My extension is 3293. You may also contact me via
email at Shar.Samy@alsglobal.com.

Respectfully submitted,
ALS Group USA, Corp. dba ALS Environmental

P

Shar Samy, Ph.D.
Project Manager

Page 1 of 77



Acronyms
Qualifiers

State Certifications, Accreditations, And Licenses

Case Narrative

Chain cf Custody

Total Solids

LIPIDS

Organochlorine Pasticides
Polychlorinated B phenyls (PCBs)

Page 2 of 77

ALS Environmental Client:

ALS Group USA, Com Project:

1317 South 13th Avenue
Kelso, WA 98626
T: +1360577 7222
F: +1 360 636 1068
www.alsglobal.com

Table of Contents

uAStealth\Crystal rptFormSSum pt

ALS Group USA, Corp. dba ALS Environmental

GRAYSTAR Pacific Seafood, Ld Service Request:
Umiat Fish/30118-001
Cover Page - Organic Analysis Data Package
Polychlorinated Biphenyls (PCBs)
Date Date
Sample Name Lab Code Collected Received
UGI K1509159-001 08/08/2015 08/20/2015
UG2 K1509159-002 08/08/2015 08/20/2015
UG3 K1509159-003 08/08/2015 08/20/2015
SG1 K1509159-004 08/08/2015 08/20/2015
SG2 K1509159-005 08/08/2015 08/20/2015
SG3 K1509159-006 08/08/2015 08/20/2015
SG4 K1509159-007 08/08/2015 08/20/2015
DGI K1509159-008 08/08/2015 08/20/2015
DG2 K1509159-009 08/08/2015 08/20/2015
DG3 K1509159-010 08/08/2015 08/20/2015
DBI _Fillet K1509159-011 08/08/2015 08/20/2015
DBI_Liver K1509159-012 08/08/2015 08/20/2015
UGIMS KWG1508475-4 08/08/2015 08/20/2015
UGIDMS KWG1508475-5 08/08/2015 08/20/2015
Cover Page - Organic
SuperSet Referemce: RRI81941
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Acronyms

ASTM American Society for Testing and Materials
A2LA American Association for Laboratory Accreditation
CARB California Air Resources Board
CAS Number Chemical Abstract Service registry Number
CFC Chiorofluorocarbon
CFU Colony-Forming Unit
DEC Department of Environmental Conservation
DEQ Department of Environmental Quality
DHS Department of Health Services
DOE Department of Ecology
DOH Department of Health
EPA U. S. Environmental Protection Agency

PO I yc h I or i hate d B i p h en YI S ( P C B S ) ELAP Environmental Laboratory Accreditation Program
GC Gas Chromatography
GC/MS Gas Chromatography/Mass Spectrometry
LOD Limit of Detection
LOQ Limit of Quantitation
LUFT Leaking Underground Fuel Tank
M Modified
MCL Maximum Contaminant Level is the highest permissible concentration of a substance

allowed in drinking water as established by the USEPA
MDL Method Detection Limit
MPN Most Probable Number
MRL Method Reporting Limit
NA Not Applicable
NC Not Calculated
NCASI National Council of the Paper Industry for Air and Stream Improvement
ND Not Detected
NIOSH National Institute for Occupational Safety and Health
PQL Practical Quantitation Limit
. RCRA Resource Conservation and Recovery Act

1517 Soth 13th Avenue, Kelzo, WA 98626 SIM Selected lon Monitoring

Phone (360)577-7222 Fax (360)636-1068 TPH Total Petroleum Hydrocarbons

www.alsglobal.com tr Trace level is the concentration of an analyte that is less than the PQL but greater than or

equal to the MDL

Page 38 of 77 Page 3 of 77
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Inorganic Data Qualifiers
The result is an outlier, See casc narralive
The control limil criteria is nct applicable  See case narrative
The analyte was found in (ke 1ssociated method blank al a leve) Lhat is significant relative 1o the sample resull as defined by the
DOD or NELAC standards
The result is an estimate am.ount because Lhe value exceeded the instrument calibration range
The resull is an estimated value
The analyte was analyzed for but was not detected (*Non-detect™) al or above the MRL/MDL
DOD-QSM +.2 definition : Aaalyte was nol detecled and is reported as less than the LOD or as defined by the project. The
delection li-nil is adjusled Iar dilution
The MRL/MDL or LOQ/LOD is elevated due Lo a malrix interference.
Sec case narralive
See case narrative One or mare guality control erileria was outside the limits
The holding Lime for this tes: is immedialely following sample collection The samples were analyzed as soon as possible afler
receipl by tze laboratory.

Metals Data Qualifiers

The coatrol limil criteria is nct applicable  See case narralive
The resull is an estimaled value
The percen” diflerence for the serial dilution was grealer than 10%, indicating a possible malrix interference in the sample
The dupliczte injection precision was not met.
The Melrix Spike sample recovery is nol within control limils. See case narralive

The reported value was determined by the Method of Standard Additions (MSA)

The analyte was analyzed for. bul was not detected ("Non-delect") at or above the MRL/MDL.

DOD-QSM 4 2 definition : Analyte was nol detected and is reported as less than the LOD or as defined by the project. The
detecticon limit is adjusted for dilution

The posl-dizestion spike for fmace AA analysis is out of control limits, while sample absorbance is less than 50% of spike
absorbance

The MRL/MDL or LOQ/LOD is elevated due to a matrix interference.

See case namative

The comelazion coefficient ‘or the MSA is less than 0 995

See case narmative  One or mere quality control criteria was outside (he limits
Organic Data Qualifiers

The result is an outlier. See case narative

The control limil criteria is nct applicable. See case narrative

A tentacively identified a suspecled aldol ion product

The analyle was found in the associated method blank at a level thal is significant relative (o Lhe sample result as defined by the
DOD o NELAC standards

The analyle was qualilatively confirmed using GC/MS techniques, pattern ition, or by ing to historical data
The reporied result is [rom a dilulion

‘The result is an estimated value

The result is an estimated value

The result is presumptive  The analyte was tenlalively idenlified, bul a confirmation analysis was not performed

The GC or FPLC confirmazicn criteria was exceeded. The relative percent difference is grealer than 40% between the two
analytical results

The anzlyte was analyzed for. but was not delecled ("Non-delect”) at or above the MRL/MDL

DOD-QSM 4.2 definition : Analyle was nol detected and is reported as less Lhan the LOD or as defined by he project. The
detection limit is adjusted for dilulion

The MRL/MDL or LOQ/LOD is elevated duc (o a chromalographic interference.

See cass narrative

See case narmative Onc or more quality conlrol erileria was outside Lhe limits

Additional Petroleum Hydrocarbon Specific Qualifiers
The chromztographic finge-print of the sample malches the elution patlern of (he calibration standard

The chrometographic finge-print of the sample resembles a petroleum product, bul the chution patter indicales the presence of
greater amcunt of lighter molseular weight constituents than the calibration standard

The chrometographic finge-print of the sample resembles a petroleum product, but the elution pattern indicates the presence of a
grealer amcunt of heavier mo-ecular weight constituents than Lhe calibralion standard

The i inl of the sample an oil, bul does not match the calibratior. standard

The i int of the sample a product eluting in approximately the correct carbon range,
bul the clut on patiem does not malch the calibration standard

The chromelographic fingerprint does nol resemble a petroleum product

Page 4 of 77

ALS Group USA, Corp. dba ALS Environmental

QA/QC Report
Client: GRAYSTAR Pacific Seaood, Lid Service Request: K1509159
Project: Umiat Fish/30118-001 Date Extracted: 09/04/2015
Sample Matrix: Animal tissue Date Analyzed: 05/19/2015
Lab Control Spike Summary
Organochlorine Pesticides
Extraction Method: EPA 3541 Units: ug/Kg
Analysis Method: 8081B Basis: Wet
Level: Low
Extraction Lot: KWG1508474
Lab Control Sample
KWG1508474-7
Lab Control Spike

Spike %Rec
Analyte Name Result Amount %Rec Limits
4.4'-DDE 143 200 71 36-139
4.4'-DDD 153 200 77 33-138
4.4-DDT 174 20.0 87 49-136
2,4-DDE 13.1 200 65 44-115
2,4-DDD 135 200 68 43-117
2,4-DDT 139 200 69 42-118
Renults flagged with an asterisk () Indlcate valaes aatskde contral criseria.
Percent recoveries and relative pereet dilferences (RPD) are determined 5y the sof-ware uing values in the caluiazion whish havs nat hean rosndod.
Printed:  09/24/2015  17:02:18 Form 3C - Organic Page 1 of
wiStealth\Crratal rptForm3LCS.ept SuperSel Reference: RR182051
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ALS Group USA, Corp. dba ALS Environmental

ALS Group USA Corp. dba ALS Environmental (ALS) - Kelso
State Certifications, Accreditations, and Licenses

QA/QC Reporl
Client: GRAYSTAR Pacific Seafood, Ltd Service Request: K1509159
Project: Umiat Fish/30118-001 Date Extracted: 09/04/2015
Sample Matrix: Animal tissue Date Analyzed: 09/19/2015
Matrix Spike/Duplicate Matrix Spike Summary
Organochlorine Pesticides
Sample Name: UGI Units: ug/Kg
Lab Code: K1509159-001 Basis: Wet
Extraction Method: EPA 3541 Level: Low
Analysis Method: 8081B Extraction Lot: KWGI1508474
UGIMS UGIDMS
KWG1508474-5 KWG1508474-6
Matrix Spike Duplicate Matrix Spike
Sumple Spike Spike %Rec RPD
Analyte Name Result Result Amount %Rec Result Amount %Rec Limits RPD Limit
4,4-DDE ND 7.80 188 41 809 168 48 33-134 4 40
4,4-DDD ND 827 188 44 848 168 50 35-126 2 40
4,4-DDT ND 8,67 188 46 8.85 16,8 53 26-133 2 40
2,4'-DDE ND 7.02 188 37 . 749 168 44 44-115 (] 40
2,4-DDD ND 737 188 9 » 770 168 46 43-117 4 40
2,4-DDT ND 7.69 188 41 = 812 168 48 42-118 5 40

Reults flagged with an asteriak (*) Indicate values outside contral criteria.

Results Magged with 2 pound (¥) indicate the control crlteria s not applicable.

Percent recoveries and relative percent differences (RPD) are delermined by the software using valus in the calculation which have nat been rounded,

Printed:  09/24/2015
usStealth\Cryatal rpiForm3DMS rpt

17:02:14 Form 3A - Organic
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SuperSet Reference:

RR 182051

Agency Web Site Number]|
Alaska DEC UST http://dec.alaska gov/applications/eh/ehllabreports/USTLabs aspx UST-040|
Arizona DHS http://www. azdhs gov/lab/license/env htm AZ0339
Arkansas - DEQ http://www adeqstate.ar us/techsvs/labcert htm 88-0637
California DHS (ELAP) http://www.cdph ca gov/certlic/labs/Pages/ELAP aspx 2795]
DOD ELAP http://www.denix osd mil/edqw/Accreditation/AccreditedLabs cfm L14-51
Florida DOH http://www.doh.state fl us/lab/EnvLabCert/WaterCert htm E87412
Hawaii DOH Not available I

http://www.healthandwelfare.idaho.gov/Health/Labs/CertificationDrinkingW|
Idaho DHW aterLabs/tabid/1833/Default.aspx =
1SO 17025 htp:/fwww.pilabs.com/ L14-50

http://www.deq.louisiana. gov/portal/DIVISIONS/PublicParticipationandPer
Louisiana DEQ mitSupport/Louisianal.abaratory AccreditationProgram aspx 03016
Maine DHS Not available WA01276
Michigan DEQ http://www.michigan.gov/deq/0,1607,7-135-3307_4131_4156---,00.html 9949
Minnesota DOH http://www health state. mn us/accreditation 053-999-457
Montana DPHHS http://www.dphhs.mt.gov/publichealth/ CERTO0047
Nevada DEP http://ndep.nv.gov/bsdw/labservice htm WAO1276
New Jersey DEP http://www.nj. gov/dep/oqa/ WAOQ05
North Carolina DWQ hitp://wwiw dwalab org/ 605
Oklahoma DEQ http://www.deq state ok us/CSDnew/labcert htm 9801

http://public.health.oregon.gov/Laboratory Services/Environmental Laborator
Oregon — DEQ (NELAP) yAccreditation/Pages/index.aspx WAI100010
South Carolina DHEC http://www.scdhec.gov/environment/envserv/ 61002
Texas CEQ http://www.tceq texas gov/field/qa/env_lab_accreditation html T104704427
Washington DOE http:/Awww.ecy wa gov/programs/eap/labs/lab-accreditation html 544
Wisconsin DNR bitp:/fdnr-wi. gov/ 998386840
Wyoming (EPA Region 8) http://www.epa gov/region8/water/dwhome/wyomingdi.html i

Kelso Laboratory Website — e NA|

IAnalyses were performed accarding to our labaratory s NELAP-approved quality assurance program. A complete histing of

lspecific NELAP-certified analytes, can be found in the certification section at www.ALSGlobal.com or at the accreditation bodies

tweb site

[Please refer to the certification and/or accreditation body's web site if samples are submitted for compliance purposes. The states

highlighted above, require the analysis be listed on the state certification if used for compliance purposes and if the method/anlayte

lis offered by that state

Page 5 of 77



ALS Group USA, Corp. dba ALS Environmental

QA/QC Report

Client: GRAYSTAR Pacific Seafocd, Lt Service Request: K1509159
Project: Umiat Fish/30118-001
Sample Matrix: Animal tissue

A L S Surrogate Recovery Summary

Organochlorine Pesticides
Extraction Method: EPA 3541 Units: Percent
Analysis Method: 3081B Level: Low
Sample Name Lab Code Surl Sur2
UGI K1509159-CO1 77 78
UG2 K1509159-C02 73 2
UG3 K1509159-¢93 68 70
SG1 K1509159-094 66 66
SG2 K1509159-0035 65 67
$G3 K1509159-00¢ 7 73
SG4 K1509159-007 77 83
. DG1 K1509159-008 54 58

Cas e Narratlve DG2 K1509159-00S 68 69
DG3 K1509159-01C 62 65
DBI_Fillet K1509159-011 65 69
DB1_Liver K1509159-012 60D 68D
Method Blank KWG1508474-8 7 88
UGIMS KWG1508474-5 36 35
UGIDMS KWG1508474-6 40 40
Lab Control Sample KWG1508474-7 65 68

Surrogate Recovery Control Limits (%)

ALS Environmental—Kelso Laboratory L - hloro-m-xv 2611
1317 South 13th Avenue, Kelso, WA 98626 ond = Dl i |
Paone (360)577- 7222 Fax (360)636- 1068

www.alsglobal.com

Hruiles Mipzed with as astrrie (*) sulleate valoes satside covted eriieris
Results fagsed with a pound (#) Indicate the cantrol criterta b not applicable.

Printed:  09/24/2015  17:02:10 Form 2A - Organic Page 1 of
wAStzalth\CrystaLrpt\Form2 mpt SuperSet Reference: RRI182351
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Client:
Project:
Sample Matrix:

Sample Name:

ALS Group USA, Corp. dba ALS Environmental

GRAYSTAR Pacific Seafood, Ltd
Umiat Fish/30118-001
Animal tissue

Method Blank

Analytical Resulls

Organochlorine Pesticides

Service Request: K1509159
Date Collected: NA
Date Received: NA

Units:  ug/Kg

Lab Code: KWG1508474-8 Basis: Wet
Extraction Method: EPA 3541 Level: Low
Analysis Method: 8081B

Dilution Date Date Extraction
Analyte Name Result Q MRL MDL Factor Extracted  Analyzed Lot Note
4,4-DDE ND U 0385 0.45 I 09/04/15 09/17/15 KWG1508474
4.4-DDD ND U 0385 0.55 [} 09/04/15 09/17/15 KWG1508474
4,4-DDT ND U 085 049 ] 09/04/15 09/17/15 KWG1508474
2 4-DDE ND U 10 037 1 09/04/15  09/17/15  KWGI1508474
2,4-DDD ND U 1.0 073 1 09/04/15  09/17/15  KWGI508474
2,4-DDT ND U 0.85 0.16 1 09/04/15 09/17/15 KWG1508474

Control Date

Surrogate Name % Rec Limits Analyzed Note
Tetrachloro-m-xylene 76 29-117 09/17/15 Acceptable
Decachlorobiphenyl 88 22-121 09/17/15 Acceptable
Comments:
Printed:  09/24/2015  17:02:05 Form 1A - Organic Page I of 1
usSteallhCrysial rpliFam I mNew.rpl Merged SuperSet Refirence; RRI182051

Page 34 of 77

ALS ENVIRONMENTAL

Client: GRAYSTAR Pacific Seafood, Ltd Service Request No.: K1509159
Project: Umiat Fish/ 30118-001 Date Received: 08/20/15
Sample Matrix:  Animal Tissue

Case Narrative

All analyses were performed consistent with the quality assurance program of ALS Environmental. This report
contains analytical results for samples designated for Tier Il data deliverables When appropniate to the method,
method blank results have been reported with each analytical test. Surrogate recoveries have been reported for all
applicable organic analyses Additional quality control analyses reported herein include: Laboratory Control Sample
(LCS), and Laboratory/Duplicate Laboratory Control Sample (LCS/DLCS)

Sample Receipt

Twelve animal tissue samples were received for analysis at ALS Environmental on 08/20/15. The samples were
received in good condition and consistent with the accompanying chain of custody form, except where noted on the
cooler receipt and preservation form included in this report  The samples were stored frozen at —20°C upon receipt at
the laboratory

Lipids
No anomalies associated with the analysis of these samples were observed

Organochlorine Pesticides by EPA Method 8081

Calibration Verification Exceptions:

The upper control criterion was exceeded for the following analytes in Continuing Calibration Verification (CCV)
KWG1508959-3: 4,4’-DDD and 4,4’-DDT. The field samples analyzed in this sequence did not contain the analytes
in question above the reporting limit. Since the apparent problem equates to a potential high bias, the data quality is
not affected. No further corrective action was required

The analysis of Chlorinated Pesticides by EPA 8081 requires the use of dual column confirmation, When the
Continuing Calibration Verification (CCV) criterion is met for both columns, the lower of the two sample results is
generally reported. The primary evaluation criteria were not met on the confirmation column for Tetrachloro-m-
xylene. The results were reported from the column with an acceptable CCV. The data quality was not affected, No
further corrective action was necessary

Second Source Exceptions:

The analysis of Chlorinated Pesticides by EPA 8081 requires the use of dual column confirmation. When the Initial
Calibration Verification (ICV) criteria are met for both columns, the lower of the two sample results is generally
reported. The criteria were not met for 4,4’-DDE and 2,4°-DDD in CAL 14272 The data quality was not affected
No further corrective action was necessary

Approved by W_

Page 7 of 77




Sample Confirmation Notes:

The confirmetion comparison criterion of 40% difference for 2,4°-DDT was exceeded in DB1-Liver. The lower of
the two values was reported when both peaks were within the expected retention time window for this analysis and
Gaussian in shape or the higher of the two values was reported when there was an apparent interference on the
alternate colurrn that produced the lower value

Bevated Detection Limits:

The reporting limit is elevated for 2,4;-DDT in samples DG1 and DG3. The chromatogram ir dicated the presence
o non-target background camponents. The matrix interference prevented adequate resolution of the target
compound at the reporting limit. The results are flagged to indicate the matrix interference

The reporting limit is elevated for all analytes in sample DBl-Liver. The sample extract was diluted prior to
irstrumental analysis due to sample matrix. The extract contained visible lipids and was viscous, which indicated
the need to perform a dilution prior to injection into the instrument. Clean-up of the extract was performed within
the scope of the method, but did not eliminate enough of the backgrouad components to prevent dilution. The
results are flagged to indicate the matrix interference

Sample Notes and Discussion:

Organochlorine Pesticides (O-C Pesticides) determined by EPA Method §081B or equivalent jzas chromatography-
electron capture detector (GC/ECD) procedures are subject to interference from polychlorinated biphenyls (PCBs)
The interference stems from the inability of the GC/ECD to differentiate selected PCB congenzrs from certain O-C
P=sticides. This method limitation can result in false positive detections and/or high bias to pesticide values

The magnitude of the interference is directly proportional to the concentration of PCBs in the sample. In addition,
the affect on selected O-C Pesticides is complicated by the type PCB Aroclor(s) present in the sample. The presence
oZ multiple Aroclors can result in contribution to the apparent concentration of O-C Pesticides by PCB congeners
common to two or more Aroclors

DB1_Liver and SG2 in this delivery group contained PCB Aroclors at concentrations high enoigh to impact the O-
C Pesticide resalts. Note that the results for the O-C Pesticides were reported as per the protoc:| defined in SW-845
regarding dual column confirmation, Tn some instances, certain PCB congeners were suspected of being dztected on
both columns simultaneously within the retention time window of the target pesticide. When the resulting
chromatographic peaks met the criteria of a detection as defined in the method, the values were -eported

Results for 4.4-DDT have cortribution from confirmed PCB interferences on both columns within the established
retention time window, resulting in reported values with a significant high bias

Matrix Spike Recovery Exceptions:

Tae matrix spike recovery of a few analytes for sample UG1 was outside control criteria. Recove ies in the Laboratory
Control Sample (LCS) and Dulicate Matrix Spike were acceptable, which indicated the analytical batch was in control
T1e matrix spike outlier suggested a potential low bias in this matrix. No further corrective action vsas appropriate

No other anomalies associated with the analysis of these samples were observed

PCB Aroclors by EPA Method 8082

Second Source Exceptions:

Tae analysis of PCB Aroclors by EPA 8082A requires the use of dual column confirmation. T1e Initial Calibration
Verification (ICV) evaluation criteria were not met on the confirmation column for Aroclor 1262 in CAL13624. The

ICV criteria were met on the zlternate column. The data quality was not affected No further corrective action was
necessary

Pl

Page 8 of 77

Approved by

ALS Group USA, Corp. dba ALS Environmental

Analytical Results
Client: GRAYSTAR Pacific Sezfood, Lid Service Request: K1509159
Project: Umiat Fish/30118-001 Date Collected: 08/0B/2015
Sample Matrix: Animal tissue Date Received: 08/20/2015
Organochlorine Pesticides
Sample Name: DBI1_Liver Units: ug/Kg
Lab Code: K1509159-012 Basis: Wet
Extraction Method: EPA 3541 Level: Low
Analysis Method: 8081B
Dilution Date Date Extraction
Analyte Name Resull Q MRL MDL Factor Extracted Analyzed Lot Note
4.4-DDE 16 D 4.0 23 5 09/04/15 09/17/15 KWG1508474
4,4-DDD ND U 40 28 5 09/04/15 09/17/15 KWG1508474
44-DDT 13D 40 2,5 5 09/04/15 05/22/15 KWG1508474
2.4 DDE ND U 5.0 19 5 09/04/15  09/17/15  KWGI508474
2,4DDD ND U 5.0 37 5 09/04/15 091715 KWGL508474
24'-DDT 49 PD 4.0 0.80 5 09/04/15 09/17/15 KWG1508474
Contrel Date
Surrogate Nume %Rec Limits Analyzed Note
Tetrachloro-m-xylene 60 29-117 09/17/15 Acceptable
Decachlcrobiphenyl 68 22-121 09/17/15 Acceptable
Ce
Printed:  09/24/2015  17:02:02 Form 1A - Organic Page | of |
w\Slealth\Crysia] rpl\Form | mNew 1pt. Merged SuporSet Reference: RRIR2051
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Client:
Project:
Sample Matrix:

ALS Group USA, Corp. dba ALS Environmental

Analytical Results

GRAYSTAR Pacific Scafood, Lid
Umiat Fish/30118-001
Animal tissue

Organochlorine Pesticides

Service Request: K1509159
Date Collected: 08/08/2015
Date Received: 08/20/2015

Sample Name: DBI1_Fillet Units: ug/Kg
Lab Code: K1509159-011 Basis:  Wet
Extraction Methed: EPA 3541 Level: Low
Analysis Method: 8081B
Dilution Date Date Extraction
Analyte Name Result Q MRL MDL Factor Extracted  Analyzed Lot Note
4,4-DDE ND U 097 0.45 1 09/04/15 09/17/15 KWG1508474
4,4-DDD ND U 097 055 1 09/04/15 09/17/15 KWG1508474
44-DDT ND U 0.97 0.49 1 09/04/15 09/17/15 KWG1508474
24-DDE ND U 1.0 037 I 09/04/15 09/17/15 KWG1508474
2,4-DDD ND U 1.0 0.73 I 09/04/15 09/17/15 KWG1508474
2,4-DDT ND U 0.97 0.16 ! 09/04/15 09/17/15 KWG1508474
Control Date
Surregate Name %% Rex Limity Analyzed Note
Tetrachloro-m-xylene 65 29-117 09/17/15 Acceptable
Decachlorabipheny] 69 22-121 09/17/15 Acceptable
Comments:
Primed:  09/24/2015  17:01:59 Form LA - Organic Page | of 1
wSteallh\CrysLal mitForm LmNew rpt Merged SuperSet Referenue RR182051
Page 32 of 77

Elevated Detection Limits:

The detection limit was elevated for at least a few Aroclors in samples SG2 and DB1-Liver. The chromatogram
indicated the presence of non-target background components. The matrix interference prevented adequate resolution
of the target compounds at the normal limit. The results were flagged to indicate the matrix interference

Sample Notes and Discussion:
Two Aroclors were identified in SG2: Aroclor 1254 and Aroclor 1260. When mixtures of PCB Aroclors are present
in a sample, correct identification and quantitative analysis of the individual Aroclors can be subjective

When Aroclor mixtures are present in a sample, care is taken to minimize the possibility of double-counting PCBs
Analytical peaks are selected based on the best resolution possible for that particular sample However, when a
mixture of Aroclors 1254 and 1260 are present in a sample, the potential exists for a high bias from contribution of
one Aroclor to another due to common peaks or peaks that cannot be completely resolved

Sample Confirmation Notes:

The confirmation comparison criteria of 40% difference for Aroclor 1260 was exceeded in sample DB1_Liver The
lower of the two values was reported because no evidence of a matrix interference was observed

No other anomalies associated with the analysis of these samples were observed

e

Page 9 of 77
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ALS Group USA, Corp. dba ALS Environmental

Analytical Results
Client: GRAYSTAR Pacific Seafsod, Ld Service Request: K1509159
Project: Umiat Fish/30118-001 Date Collected: 08/08/2015
Sample Matrix: Animal tissue Date Received: 08/20/2015
ALS
Organochlorine Pesticides

Sample Name: DG3 Units: ug/Kg
Lab Code: K1509159-010 Basis: Wet
Extraction Method: EPA 3541 Level: Low
Analysis Method: 8081B

Dilution Date Date Extraction
Analyte Name Result Q MRL MDL Factor Extracted  Analyzed Lot Note
4,4-DDE 54 0.98 045 1 09/04/15 09/17/15 KWG1508474
4.4'-DDD 34 0.98 055 | 09/04/15 09/22/15 KWG1508474
4,4-DDT 13 098 049 ] 09/04/15 09/22/15 KWG1508474
2.4-DDE ND U 10 037 I 09/04/15 09/17/15 KWG1508474
2,4-DDD ND U 10 073 I 09/04/15 09/17/15 KWG1508474

C h a[ n Of C usto d y 24-DDT ND Ui 098 023 I 09/04/15  09/17/15  KWGI508474

Control Date
Surrogate Name %Rec Limits Analyzed Note
Tetrachloro-m-xylene 62 29-117 09/17/15 Acceptable
Decachlorobiphenyl 65 22-121 09/17/15 Acceptable
ALS Environmental—Kelso Laboratory
1317 South 13th Avenue, Kelso, WA 98626
Paone (360)577- 7222 Fax (360)636- 1068
www.alsgliobal.com
.
Printed:  09/24/2015  17:01:56 Form 1A - Organic Page 1 of 1
uAStenlth\CrystaLrpt\Form 1 mNew rpt Merged SuperSet Refarence: RR182051
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ALS Group USA, Corp. dba ALS Environmental

Analytical Results
Client: GRAYSTAR Pacific Seafood, Ltd Service Request: K1509159
Project: Umiat Fish/30118-001 Date Collected: 08/08/2015
Sample Matrix: Animal tissue Date Received: 08/20/2015
Organochlorine Pesticides
Sample Name: DG2 ug/Kg
Lab Code: K1509159-009 Wet
Extraction Method: EPA 3541 Level: Low
Analysis Method: 8081B
Dilution Date Date Extraction
Analyte Name Result Q MRL MDL Factor Extracted  Analyzed Lot Note
4,4-DDE 1.9 099 045 1 09/04/15 09/17/15 KWG1508474
4,4-DDD ND U 0.99 0.55 I 09/04/15 09/17/15 KWG1508474
4,4-DDT 094 ] 0.99 0.49 | 09/04/15 09/22/15 KWG1508474
2,4-DDE ND U 10 0.37 1 09/04/15 09/17/15 KWG1508474
2,4-DDD ND U 1.0 073 I 09/04/15 09/17/15 KWG1508474
24-DDT ND U 099 0.16 I 09/04/15 09/17/15 KWG1508474
Control Date
Surrogate Name %Rec Limita Analyzed Note
Tetrachloro-m-xylene 68 29-117 09/17/15 Acceptable
Decachlorobiphenyl 69 22-121 09/17/15 Acceptable
Commpats:
Printed:  09/24/2015 17:01:53 Form 1A - Organic Page of |
uAStealth\Crysial rpt\Form 1 mNew rpl Merged SuperSet Reference: RR182051
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Client Mime

ADDRESS 1317 South 13th Ave, Kelso, WA 98526
PHONE 1 360 577 7222 FAX 1 360 636 1068
Columbia Analytical Services, Inc.

Chain of Custody

Poirt af thie ALS Grous A Camoball foahers Limites Company

on Sraback

Work Order No.:

GRAYSTAR Paclic Sesload 113

3305 Arctic Bivd, Bude 102

City, State 2P |Archomge. Algtks 20500
AT it [ pictipes sorJess 507 S754557] s R
REQUESTED ANALYSE TAT
[X] Rewting
Same Day ***
[] Mext Day -
SAMPLE RECEIPT :| 5 Day
I'lmﬁnuulu (X} | Trme Blaik Precen l [ ] 7pay
iﬁ-om.: \ntast Yes_ Wa Wik Dry bow
{Coolar Custady Seals: Yes Mo NiA | Toual Containers; | F;r :::?l?bfl?:;
|samn|¢ Cuptody Saily Yen  Ho  N/& 11 - .
’-E' 5 Due Date:
; HELE
Sample Idenrificatlon Matrix &'::;fw h{;’:‘zd Lab 1D :; E 3
£ ; i Cammeats
Ust fish 8/8/2018 ] 1lxix vingie bady
uG2 fish 881201 2 HEARS whaii bad;
us teh | e/en201g < Ta]xl= bltug oy
361 fish 8/8/2015 Fl 1[X]x whole body
sa2 fish B/8/2015, 5 1]X}ix whole body
SG3 f:sh B/8/2C15 {5 1IX]|X fillet only
364 fish | 8/6r2015 T [a[x][x [Filet only
o [ BB 7 1]x]x whole bady
oG tan [ q NERE] whaole bady
) Wah | &RR0IS TEERRE Tillet oty
oB1 fish BER0ME] 1] 1LIX]X fillat & liver (2}
Dissohvrd “Ag. Al s, 2. B3, Ba, Ca_ Ca, Co, Cri T, Fa, K. Lic Mg, M, Mo, Ma, Hi P, Po. 56 5. 51, 30, 50, 70, V. Zn 21 Additional
Tata [Ag, AL As, I, B Be, Ca Cd. Co: Or, Cy, Fe i LD Mg, Shn, Mo, Mo, M, P Po, S0, S, 55 S S, MLV, 20 I - AN
| RELINQUISHED BY . . RECEIVEDBY
Pring M Sgnature Date/lime Print Hame Sgnature
Stephen Grabacki FA 18avc201s 0174 QoL F X
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ALS Group USA, Corp. dba ALS Environmental

ALS PC g h : 7 Analytical Resulls
Cooler Receipt d Preservation I’ Client: GRAYSTAR Pacific Seafood, Lid Service Request: K1509159
e e g LU @ C[ Project: Umiat Fish/30118-001 Date Collected: 08/08/2015
; dint : Sample Matrix: Animal tissue Date Received: 08/20/2015
. & P!
Client / Project. Fm/ﬁ": lnc.., Serviee Request K15 r‘ Iﬂ‘i
Reccived'_gm!jlﬁ Opened: X!ZD !!6 By: Unloaded: J‘gz,ot; 4 By:
1. Smpleswerereceived via?  Mail  Fed Bx (UPS ), DHL PDX  Courier  Hand Delivered (Organochlorine|Festicides
2. Samples were received in: (circle) m @ Envelope Other N4 Sample Name: DGI Units: ug/Kg
3. Were custody seals on coolers? If yes, how many and where? Lab Code: K1509159-008 Basis:  Wet
If present, were custody seals intact? Y N If present, were they signed and dated? i ™ Extraction Methad: EPA 3541 Level: Low
T e ; Analysis Method: 8081B
. Tléﬂtil)y'ﬂumhe_r'ﬁ AT
e o i el A -7 S5l | _— .
= = ) === . Dilution Date Date Extraction
1 = E—.’JZ Z Z-r i’ ’5 ';";4 2 = Analyte Name Result Q MRL MDL Factor Extracted  Analyzed Lot Note
4.4'-DDE 058 JP 097 0.45 | 09/04/15 09/17/15 KWG1508474
4.4'-DDD ND U 097 055 i 09/04/15 09/17/15 KWGI508474
4.4-DDT ND U 097 0.49 I 09/04/15 09/17/15 KWG1508474
24-DDE . ND U 1.0 037 | 09/04/15 09/17/15 KWG1508474
2,4-DDD ND U 1.0 073 | 09/04/15 09/17/15 KWG1508474
4. Packing material: Inserts @Bubble Wrap Gel Packs Walc@ Sleeves 2.4-DDT ND Ui 0.97 024 1 09/04/15 09/17/15  KWG1508474
5, Were custody papers proserly filled out {ink, signed, etc.)? [ NAE > Y N
6. Did all bottles arrive in good condition (anbroken)? Indicate in the table below. NA Y- N
§ : . : 0
7. Were all saraple labels complete (i.¢ analysis, preservation, etc.)? NA (W H Codirol Date
8. Did all sample labels and tags agree with custody papers? Indicate major discrepancies in the iable on poge 2 @ 24 N Surrogate Name %Rec Limits Analyzed Note
9. Werse appropriate bottles-containers and volumes received for the tests indicated? w Y K Tetrachloro-m-xylene 54 29-117 09/17/15 Acceptable
10. Were the pH-preserved boltles (see SMO GEN SOP) received al the appropriate pH? ndicate in the table below VA b4 e Decachlorobiphenyl = 21 R Acceptable
11. Were VOA vials received without headspace? Jndicate in the table below. VA Y Al
12, Was C12/F.es negative? @ R
J S Aoy bt b I o o S
Sample ID on Bottle’ Sample ID on COC - Idertified by: -
7 B LY | sottiocoum & i Volure | Raagont Lot
: Sampls 1D | Bottio Type: pH Roagent added Numbsor Initials | Tima
l |
| |
. | |
Notes,AD/'screpancies, & Resolutions:
. d
Comments:
Printed:  09/24/2015  17:01:50 Form | A - Organic Page | of 1
P age_of u:\Stealth\Cryalal rpi\Form I mNew.rpt Merged SuperSet Reference RRI182051
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ALS Group USA, Corp. dba ALS Environmental

Analytical Results

Client: GRAYSTAR Pacific Seafood, Ltd Service Request: K 1509159

Project: Umiat Fish/30118-001 Date Collected: 08/08/2015

Sample Matrix: Animal tissue Date Received: 08/20/2015

ALS
Organochlorine Pesticides

Sample Name: SG4 Units: ug/Kg

Lab Code: K1509159-007 Basis: Wet

Extraction Method: EPA 3541 Level: Low

Analysis Method: 8081B

Dilution Date Date Extraction

Analyte Name Result Q MRL MDL Factor Extracted  Analyzed Lot Note

4,4-DDE 4.0 097 045 I 09/04/15 09/17/15  KWG1508474

4,4-DDD 13 097 055 I 09/04/15 09/22/15 KWG1508474

44-DDT 064 JP 097 049 I 09/04/15 09/17/15 KWG1508474

2,4-DDE ND U 1o 037 | 09/04/15 09/17/15  KWG1508474

2,4-DDD ND U 1.0 0.73 | 09/04/15 09/17/15 KWGI1508474

24-DDT ND U 0.97 0.16 1 09/04/15 09/17/15 KWG1508474

Control Date

Surrogate Name %Rec Limits Analyzed Note

Tetrachloro-m-xylene 7 29-117 09/17/15 Acceptable

Decachlorobiphenyl 83 22-121 09/17/15 Acceptable
ALS Environmental—Kelso Laboratory
1317 South 13th Avenue, Kelso, WA 98626
Phone (360)577-7222 Fax (360)636-1068
www.alsglobal.com

Comments:

Primed:  09/24/2015  17:01:47 Form 1A - Organic Page 1o 1

wAStealib\Crystal rpt\Form LmNew rpt Merged SuperSet Reference: RRI&2051
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ALS Group USA, Corp. dba ALS Environmental

ALS Group USA, Corp.
dba ALS Environmental
Analytical Report
Client: GRAYSTAR Pacific Seafood, Ltd Service Request: K1509159
Project: Umiat Fish/30118-001 Date Collected: 08/3/15
Sample Matriz: Animal Tissue Date Reeeived: 08/20/15
Analysis Method:  Calculation Units: Percent
Prep Method: None Basis: Wet
Moisture
Date
Sample Name Lab Code Result MRL MDL Dil. Analyzed
UGl K1509159-001 76.9 - - 1 09/04/15 14 45
UG2 K1509159-002 763 - - | 09/04/15 14 45
UG3 K1509159-003 79.2 - - 1 09/04/15 14 45
SG1 K1509159-004 77.9 - - I 09/04/15 14 45
SG2 K1509159-005 76.3 - - 1 09/04/15 14 45
8G3 K1509159-006 79.5 - - 1 09/04/15 14 45
SG4 K1509159-007 793 - - | 09/04/15 14 45
DG1 K1509159-008 75.0 - - 1 09/04/15 00 00
DG2 K1509159-009 75.6 - - 1 09/04/15 14 45
DG3 K1509159-010 80.1 - - 1 09/04/15 14:45
DBI1_Fillet K1509159-011 80.6 - - 1 09/04/15 14:45
DBI1_Liver K1509159-012 583 - - 1 09/04/15 14:45

Printed 09/08/15 4:40:43 PM

Page 14 of 77

Supersel Reference:15-0000343863 rev 00

Analytical Results
Client: GRAYSTAR Pacific Seafood, Ltd Service Requmest: K1509159
Project: Umiat Fish/30118-001 Date Collected: 08/08/2015
Sample Matrix: Apimal tissue Date Received: 08/20/2015

Organochlorine Pesticides
Sample Name: $G3 ug/Kg
Lab Code: K1509159-006 Wet
Extraction Method: EPA 3541 Level: Low
Analysis Method: 8081B
Dilution Date Date Extraction
Analyte Name Result Q MRL MDL Factor Extracted  Analyzed Lot Note
4,4-DDE 0.99 098 045 i 09/04/15 09/17/15 KWG1508474
4.4-DDD 14 098 055 | 09/04/15 09/22/15 KWG1508474
4,4-DDT 0.33 JP 098 0.49 1 09/04/15 09/17/15 KWG1508474
2,4-DDE ND U 1.0 037 1 09/04/15 09/17/15  KWG1508474
2,4-DDD ND U 1.0 0.73 1 09/04/15 09/17/15  KWG1508474
24-DDT ND U 0.98 0.16 I 09/04/15 09/17/15 KWG1508474
Date

Surrogate Name %Rec Analyzed Note
Tetrachlcro-m-xylene 71 09/17/15 Acceptable
Decachlarobiphenyl 73 09/17/15 Acceptable
[ o
Printed:  09/24/2015  17:01:44 Form 1A - Organic Page 1 of 1
w:AStealth\Crystal rptForm 1mNew pt. Merged SuperSet Reference: RRIR2051
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ALS Group USA, Corp. dba ALS Environmental

Analytical Results
Client: GRAYSTAR Pacific Seafood, Ltd. Service Request: K1509159
Project: Umiat Fish/30118-001 Date Collected: 08/08/2015
Sample Matrix: Animal tissue Date Received: 08/20/2015
Organochlorine Pesticides
Sample Name: SG2 Units: ug/Kg
Lab Code: K1509159-005 Basis: Wet
Extraction Method: EPA 3541 Level: Low
Analysis Method: 8081B
Dilution Date Date Extraction
Analyte Name Result Q MRL MDL Factor Extracted  Analyzed Lot Note
4.4'-DDE 6.6 098 0.45 1 09/04/15 09/17/15 KWG1508474
4,4-DDD 36 098 0.55 1 09/04/15 09/22/15 KWG1508474
4,4-DDT 35 098 0.49 1 09/04/15 09/22/15 KWG1508474
2,4-DDE ND U 1.0 0.37 1 09/04/15 09/17/15 KWG1508474
2,4'-DDD 0.83 IP 1.0 0.73 1 09/04/15 09/17/15 KWG1508474
2,4-DDT 24 0.98 0.16 1 09/04/15 09/17/15 KWG1508474
Control Date
Surrogate Name %Rec Limits Analyzed Note
Tetrachloro-m-xylene 65 29-117 09/17/15 Acceptable
Decachlorobiphenyl 67 22-121 09/17/15 Acceptable
Comments:
Printed:  09/24/2015  17:01:41 Form 1A - Organic Page of 1
uASIcalNCrystaLrptiForm kmNew rpt Merged SuperSet Reference: RR182051
Page 26 of 77

ALS Group USA, Corp.
dba ALS Environmental

Analytical Report

Client: GRAYSTAR Pacific Seafood, Ltd Service Request: K1509159
Project: Unmiat Fish/30118-001 Date Collected: 08/8/15
Sample Matrix: Animal Tissue Date Received: 08/20/15
Analysis Method:  Freeze Dry Units: Percent
Prep Method: None Basis: Wet

Total Solids

Date

Sample Name Lab Code Result MRL MDL Dil. Analyzed
UGl K150915%-001 23.1 - - | 09/04/15 14:45
UG2 K1509159-002 23.7 - - I 09/04/15 14:45
UG3 K1509159-003 20.8 - - I 09/04/15 14:45
SG1 K1509159-004 22.1 - = I 09/04/15 14:45
SG2 K1509159-005 23.7 - - I 09/04/15 14:45
SG3 K1509159-006 205 - - I 09/04/15 14:45
SG4 K1509159-007 20.7 - - I 09/04/15 14:45
DGl K1509159-008 25.0 - - I 09/04/15 00:00
DG2 K1509159-009 24.4 - - I 09/04/15 14:45
DG3 K1509159-010 19.9 - - | 09/04/15 14.45
DB1_Fillet K1509159-011 19.4 - - I 09/04/15 14:45
DB1_Liver K1509159-012 41.7 - - I 09/04/15 14:45

Printed 09/08/15 4:40:43 PM

Page 15 of 77

Superset Reference: 150000343863 rev 00



ALS Group USA, Corp. dba ALS Environmental

ALS Group USA, Corp.
dha ALS Environmental
QA/QC Report
Client: GRAYSTAR Pacific Seafood, Ltd Service Request: K1509159
Project Um:at Fish/30118-001 Date (Collected: 08/08/15
Sample Matrix: Animal Tissue Date Received: 08/20/15
Date Analyzed: 09/04/15
Replicate Sample Summary
Inorganic Parameters
Sample Name UGI1 Units: Percent
Lab Code: K1509159-001 Basis: Wet
Duplicate
Sample
K1509159-
Analysis Sample 001DUP
Analyte Name Method MRL MDL Result Result Average RPD RPD Limit
Total Solids Freeze Dry - - 23.1 23.1 23.1 <1 20

Results flagged with an asterisk (*) indicate values outside confrol critena.

Results Magged with a pound (¥) indicate the control criteria is not applicable.

Percent recoveries anc relative percent di Yerences (RPD) are delermined by the software using values in (he calculation which have nol been rounded,

Priried 09/08/15 4 40:43 PM

Superset Pxference:15-0000343863 rzv 00

Page 16 of 77

Analytical Results
Client: GRAYSTAR Pacific Seafood, Lid Service Request: K1509159
Project: Umiat Fish/30118-001 Date Collected: 08/08/2015
Sample Matrix: Animal tissue Date Received: 08/20/2015

Organochlorine Pesticides
Sample Name: SG1 Units: ug/Kg
Lab Code: K1509159-004 Basis: Wet
Extraction Method: EPA 3541 Level: Low
Analysis Method: 8081B
Dilution Date Date Extraction
Analyte Name Result Q MRL MDL Factor Extracted  Analyzed Lot Note
4,4-DDE 1 0.96 045 I 09/04/15 09/17/15 KWG1508474
4,4'-DDD 52 0.96 0.55 1 09/04/15 09/22/15 KWG1508474
4,4-DDT 3.0 096 0.49 I 09/04/15 09/22/15 KWG1508474
2,4-DDE ND U 1.0 037 I 09/04/15 09/17/15 KWG 1508474
2,4-DDD ND U 1.0 0.73 | 09/04/15 09/17/15 KWG1508474
2,4-DDT 13 0.96 0.16 | 09/04/15 09/17/15 KWG1508474
Centrol Date

Surrogate Name %Rec Limits Analyzed Note
Tetrachlcro-m-xylene 66 20-117 09/17/15 Acceptable
Decachlarobiphenyl 66 22-121 09/17/15 Acceptable
Cumements
Printed:  09/24/2015  17:01:38 Form 1A - Organic Page 1 of |
ui\Stealth\Cryatal rpi\Form | mNew. rpt Merged SuperSe1 Reference: RR182051
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ALS Group USA, Corp. dba ALS Environmental

Analytical Results
Client: GRAYSTAR Pacific Seafood, Ltd Service Request: K1509159
Project: Umiat Fish/30118-001 Date Collected: 08/08/2015
Sample Matrix: Animal tissue Date Received: 08/20/2015
Organochlorine Pesticides
Sample Name: UG3 Units: ug/Kg
Lab Code: K1509159-003 Wet
Extraction Method: EPA 3541 Level: Low
Analysis Method: 8031B
Dilution Date Date Extraction
Analyte Name Result Q MRL MDL Factor Extracted  Analyzed Lot Note
44-DDE ND U 096 045 1 09/04/15 09/17/15 KWG1508474
4,4-DDD ND U 096 0.55 1 09/04/15 09/17/15 KWG1508474
44-DDT ND U 096 0.49 1 09/04/15 09/17/15 KWG1508474
2,4-DDE ND U 1.0 037 I 09/04/15 09/17/15  KWG1508474
2,4-DDD ND U 1.0 073 1 09/04/15 09/17/15  KWG1508474
2,4-DDT 017 JP 0.96 0.16 1 09/04/15 09/17/15 KWG1508474
Coantrol Date
Surrogate Name %Rec Limits Analyzed Note
Tetrachloro-m-xylene 68 29-117 09/17/15 Acceptable
Decachlorobiphenyl 70 22-121 09/17/15 Acceptable
Comments:
Printed:  09/24/2015  17:01:34 Form 1A - Organic Page of 1
uASteallhCrystaLrpt\Form 1mNew rpt Merged SuperSel Reference: RR182051
Page 24 of 77

ALS Environmental—Kelso Laboratory
1317 South 13th Avenue, Kelso, WA 98626
Phone (360)577-7222 Fax (360)636-1068
www.alsglobal.com
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Client:
Project:
Sample Matrix:

Prep Method:

Analysis Method:

Test Notes:

Sample Name

UGI

uG2

UG3

SG1

SG2

SG3

SG4

DGI

DG2

DG3
DB1_Fille:
DBI_Liver
Method Blank

GRAYSTAR Pacific Seafood, Lid
Unmiat Fish/30118-091
Animal tissue

EPA 3541
NOAA

Lab Code

K1509159-001
K1509159-002
K1509159-003
K1509159-004
K1509159-005
K1509159-006
K150915%-007
K1509159-008
K1509159-009
K1509159-010
K1509159-011
K1509159-012
KWG1508474-8 MB

K15091:9Extractions ev1 - Wet Sample 9/15/2015

ALS ENVIRONMENTAL

Analytical Report

Lipids, Total

MRL

0,004
0.005
0,005
0,005
0,005
0.005
0,005
0.005
0.005
0.005
0.005
0.008
0.004

Page 18 of 77

Date

Extracted Analy:ed

9/4/2015
9/4/2015
9/4/2015
9/4/2015
9/4/2015
9/4/2015
9/4/2015
9/4/2015
9/4/2015
9/4/2015
9/4/2015
9/4/2015
9/4/2015

Service Request: K1599159
Date Collected: 8/8/2025
Date Received:

Dat:

9/9/2015
9/9/2015
9/9/2015
9/9/2015
9/9/2015
9/9/2015
9/9/2015
9/9/2015
9/9/2015
9/9/2015
9/9/2015
9/9/2015
9/9/2015

Units:
Basis:

Result

16
19
12
13
1.5
1.0
1.0
23
0.97
14
0.46
28
0.004

8/20/2015

PERCENT
Wet Weight

Result
Notes

Fage No.:

ALS Group USA, Corp. dba ALS Environmental

Analytical Results
Client: GRAYSTAR Pacific Seafood, _id. Service Request: K1509159
Project: Umiat Fish/30118-001 Date Collected: 08/08/2015
Sample Matrix: Animal tissue Date Received: 08/20/2015
Organochlorine Pesticides
Sample Name: UG2 Units: ug/Kg
Lab Code: K1509159-002 Basis: Wet
Extraction Method: EPA 3541 Level: Low
Analysis Method: 8081B
Dilution Date Date Extraction
Analyte Name Result Q MRL MDL Factor Extracted  Analyzed Lot Note
4,4-DDE ND U 1.0 045 I 09/04/15 09/17115 KWG1508474
4,4-DDD ND U 1.0 0.53 i 09/04/15 09/17/15 KWG1508474
4,4-DDT ND U 1.0 0.49 I 09/04/15 09/k7115 KWG1508474
2,4-DDE ND U 1.0 037 | 09/04/15 09/17/15 KWG1508474
2,4-DDD ND U 1.0 0.73 I 09/04/15 09/17/15 KWG1508474
24-DDT ND U Lo 0.16 1 09/04/15 09/17/15 KWG1508474
Cantrol Date
Surrogate Name % Rec Limits Analyzed Note
Tetrachloro-m-xylene 73 29-117 09/17/15 Acceptable
Decachlorobiphenyl 72 z2-121 09/17/15 Acceptable
C
Printed:  09/24/2015  17:01:31 Form 1A - Organic Page ] of 1
uAStealthiCyatal mptiForm 1 mNew rpt Merged SuperSet Reference: RRI82051
Page 23 of 77



ALS Group USA, Corp. dba ALS Environmental

Analytical Results ALS ENVIRONMENTAL
Client: GRAYSTAR Pacific Seafood, Ltd Service Request: K1509159
Project: Umiat Fish/30118-001 Date Collected: 08/08/2015 QA/QC Report
Sample Matrix: Animal tissue Date Received: 08/20/2015
Client: GRAYSTAR Pacific Seafood, Ltd. Service Request: K1509159
Project: Umiat Fish/30118-001 Date Collected: 2/8/2015
Organochlorine Pesticides Sample Matrix: Animal tissue Date Received: 8/20/2015
Date Extracted: 9/4/2015
Sample Name: UGl Units: ug/Kg Date Analyzed: 9/9/2015
Lab Code: K1509159-001 Basis: Wet
. Triplicate Summary
Extraction Method: EPA 3541 Level: Low .
t Lipids, Total
Analysis Method: R081B
: its: PER( T
o e b S D e rxcon
Analyte Name Result Q MRL MDL Factor Extracted  Analyzed Lot Note Test Noot:s B :
e :
4 4-DDE ND U 0389 0.45 | 09/04/15 09/17/15 KWG1508474
4,4-DDD ND U 089 0.55 I 09/04/15 09/17/15 KWG1508474
4.4-DDT ND U 0.89 0.49 | 09/04/15 09/17/15 KWG1508474 Duplicate  Triplicate Percent Relative
2,4'DDE ND U 1.0 037 1 09/04/15  09/17/15  KWGI1508474 Prep  Analysis Sample  Sampl Sampl Standard Result
24-DDD ND U 1.0 073 I 09/04/15  09/17/15  KWG1508474 Analyte Method Method MRL  Result Result Result  Average Deviation Notes
24-DDT ND U 0.89 016 I 09/04/15 09/17/15 KWG1508474
Lipids, Total EPA 3541 NOAA 0.005 1.6 13 14 15 9
Control Date
Surrogate Name Y% Rec Limits Analyzed Note
Tetrachloro-m-xylene 77 29-117 09/17/15 Acceptable
Decachlorobiphenyl 78 22-121 09/17/15 Acceptable
Commeats:
Printed:  09/24/2015  17:01:28 Form 1A - Orgaic Page 1 of 1 K101 SEacions evl - Wt Trp /1572015 e
u\Stcakth\CryntaLrpt\Form lmNew.rpt Merged SuperSet Reference: RR182051
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Client:
Project:
Matrix:

Sample Name:

Test Notes:

Analyte
Lipids, Total

GRAYSTAR Pacific Seafood, Ltd
Umiat Fish/30118-001
Tissue

KWG1508474-9 LCS

Prep
Method
EPA 3541

K15091:9Extractions cvl - LCS 9/15/2015

ALS ENVIRONMENTAL
QA/QC Report

Laboratory Control Sample
Lipids, Total

Analysis  Spike Level

Method Percent
NOAA 100
Page 20 of 77

Result
108

Service Request:
Date Collected:
Dat¢ Received:

Date Extracted:
Date Analyzed:

Units:
Basis:

CAS
Advisory

Limits
70-130

K1509159
NA

NA
9/4/2015
9/9/2015

PERCENT
Wet Weight

Result
Notes

PageNo

Organochlorine

ALS Environmental—Kelso Laboratory

1317 South 13th Avenue, Kelso, WA 98626
Phone (360)577- 7222 Fax (360)636- 1068

www.alsglobal.com

Page 21 of 77
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/" Aretic Fox Environmental, Inc.
.\ - PBpuch 340043 / Prudhoe Bay, AK 99734

one: (907) 659-2145 / Fax: (907) 659-2146

Analytical Services Order
and Chain of Custody Form

84509

arcticfox@astacalaska.com / www.arcticfoxenv.com t O ‘3« l 0(‘6'5
ﬁ;egtgirga tfind Address: Account Number: J’.é lﬁzg sy -
‘_
PO BeX LS P.0. or Contract Number: o —
Batvow AT 2] _ 2 |z |2
] ) Authorization Number: == ?_: é;
Contact Person: Ty, 1\ S 407 g(g_é_j‘%’-} -2 |3 |=
Phone Number:gy 7 ¥4 3. 3¢ Fax Number: Sampied By: T.S. §19 | [T
PWS Number: g F |4
E-mail: Fodd . Sfarmp (@ novt-- Soge. 0“—:‘ e {
Project Name: Co\“‘\\( £ X s,\"&u g
Data Deliverables: Send Results to ADEC: g.
Level | O Level Il O Level lll Q EDD/Format: Q YES Q No %
R ted T d Ti »
a:gljszse;al Ilrj\rs':raljgtlijgns: it “e 4 "‘-’fh tNuy J
Client Sample ID s a'ﬁ;fed S;:,l";f o | Matrix AF Sample ID Sraiin
Cawilebdm by STY WS I I PR APugd72 | X
<4y \qw lolislts e -scbln AFUgq 75 > e
W R e roiso APsezy || A
cehwlle Ei‘u;% stdihy '€ [ropyiis /020 AFue975” VXX o,
el .
v MM F Vpfis) i3 (030 AFU%974 ' i
St D [/of/g/es |10:30 8k | APHEIT 7 1 =
Relinquished By (1): Date: Time: Received By: TO BE COMPLETED BY LABORATORY
Told Shsins /0)igf s | 1) sprg Location Received/ ANC O &- & °c  FBKO °c PB O °c
Relinquished By (2): Ddte: ' Time: Receive Temp on Arrival:
1l - 7
_ loiighz |1635 , Chain of Custody Seal 0 INTACT O BROKEN O ABSENT
Relinquished By (3): Date: Time: Received for lab by: Q
Shipping Bill Number:
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Arctic Fox Environmental, Inc.

Pouch 340043 - Prudhoe Bay, AK 99734

Phone: (907)659-2145/ Fax: (907) 659-2146 / arcticfox@astacalaska.com

North Slope Borough
Pouch 340044
Prudhoe Bay, Alaska 99734

Attn: Todd Sformo

Phone: (907) 852-0350

Fax: (907) 659-9061

Email: todd.sformo@north.slope.org

AF Lab #: AF48972-48977
Client Sample ID: see below
Location/Project: Colville Fish Study
COC#: 84509

Sample Matrix:  Water

Report Date:
Date Arrived:

Date Sampled:
Time Sampled:

Collected By:

Comments: Attached are the results for analysis of your water samples.
These samples were analyzed by Test America in Beaverton, OR.

Tracking information is as follows:

NSB Sample ID: Colville fish study ST 4 H20 B
Analysis Requested: Total Metals

Time Sampled: 1030

Arctic Fox ID: AF48972

Test America Lab ID: 250-14963-1

NSB Sample ID: Colville fish study ST 4 H20 A
Analysis Requested: Nitrate/Nitrite

Time Sampled: 1030

Arctic Fox ID: AF48974

Test America Lab ID: 250-14963-3

NSB Sample ID: Colville fish study ST 4 H20 F
Analysis Requested: DRO/RRO

Time Sampled: 1030

Arctic Fox ID: AF48978

Test America Lab ID: 250-14963-5

NSB Sample ID: Colville fish study ST 4 H20 C
Analysis Requested: DRO/RRO

Time Sampled. 1030

Arctic Fox ID: AF48973

Test America Lab ID: 250-14963-2

NSB Sample ID: Colville fish study ST 4 H20 E
Analysis Requested: Total Metals

Time Sampled: 1030

Arctic Fox ID: AF48975

Test America Lab ID: 250-14963-4

NSB Sample ID: Colville fish study ST 4 H20 D
Analysis Requested: Nitrate/Nitrite

Time Sampled: 1030

Arctic Fox ID: AF48977

Test America Lab ID: 250-14963-6

Reported By:Ralph E. Allphin/Michael Hawley/Max Greene

10/25/2013
10/18/2013
10/18/2013
see below
TS



TestAmerica

THE LEADER IN ENVIRONMENTAL TESTING

ANALYTICAL REPORT

TestAmerica Laboratories, Inc.
TestAmerica Portland

9405 SW Nimbus Ave.
Beaverton, OR 97008

Tel: (503)906-9200

TestAmerica Job ID: 250-14963-1
Client Project/Site: 1013-1083/Colville Fish Study

For:

Arctic Fox Environmental, Inc
Pouch 340043

Prudhoe Bay, Alaska 99734

Attn: Max Greene

Authorized for release by:
10/24/2013 3:24:42 PM

Erica Fot, Project Mgmt. Assistant
erica.fot@testamericainc.com

Designee for

Vanessa Berry, Project Manager |
(503)906-9233
vanessa.frahs@testamericainc.com

{Review your project
results through

Told Access

Have a Question7
Th The test results in this report meet all 2003 NELAC and 2009 TNI requirements for accredited
e parameters, exceptions are noted in this report. This report may not be reproduced except in full,
e rt and with written approval from the laboratory. For questions please contact the Project Manager
at the e-mail address or telephone number listed on this page.

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.

Visit us at: Results relate only to the items tested and the sample(s) as received by the laboratory.

www.testamericainc.com




Client: Arctic Fox Environmental, Inc

TestAmerica Job ID; 250-14963-1
Project/Site: 1013-1083/Colville Fish Study
Table of Contents
CoverPage . . ... 1
Table of CONENES cammusms = 5 & 2 & 5 « wousmsmnmn o & 5 2 # & © 8 FoweemEEY 3 K b & 2
Sample Summary . . ... ... 3
CaseNarrative . . ... 4
ClientSampleResults . . .. ....... ... ... .. ... ... ... ........ 5
QCSampleResults . ......... ... .. .. 7
Definitions . . . .. ..... viesecsssas s e i aomonsas6 5§88 5aoeam 11
Certification Summary . ... ......... ... .. .. ... ... 12
Chainof Custody . ... .cusasssssass asmmeesisassses siswaaisss 13
Receipt Checklists . . . ... ... ... . e 14

TestAmerica Portland
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Sample Summary
Client: Arctic Fox Environmental, Inc TestAmerica Job ID: 250-14963-1
Project/Site: 1013-1083/Colville Fish Study

Lab Sample ID Client Sampfe ID Matrix Collected Received

250-14963-1 AF48972 ST4 B Water 10/18/1310:30  10/21/13 08:35
250-14963-2 AF48973 ST4 C Water 10/18/13 10:30  10/21/13 08:35
250-14963-3 AF48974 ST4 A Water 10/18/13 10:30  10/21/13 08:35
250-14963-4 AF48975 ST4 E Water 10/18/13 10:30  10/21/13 08:35
250-14963-5 AF48976 ST4 F Water 10/18/1310:30  10/21/13 08:35
250-14963-6 AF48977 ST4 D Water 10/18/13 10:30  10/21/13 08:35

TestAmerica Portland

Page 3 of 15 10/24/2013



Case Narrative

Client: Arctic Fox Environmental, Inc TestAmerica Job ID: 250-14963-1
Project/Site: 1013-1083/Coilville Fish Study

Job ID: 250-14963-1
Laboratory: TestAmerica Portland n

Narratlve

Job Narrative
250-14963-1

Comments
No additional comments.

Receipt
The samples were received on 10/21/2013 8:35 AM; the samples arrived in good condition, properly preserved and, where required, on
ice. The temperature of the cooler at receipt was 3.8° C.

Except:

The following samples were received unpreserved and were preserved upon receipt to the laboratory: AF48972 ST4 B (250-14963-1),
AF48975 ST4 E (250-14963-4). Regulatory documents require a 24-hour waiting period from the time of the addition of the acid
preservative to the time of digestion.

MO030 10/22/13@0930 by PSS

GC Semi VOA
No analytical or quality issues were noted.

Metals
No analytical or quality issues were noted.

General Chemistry

Method 353.2: The matrix spike (MS/MSD) recoveries associated with batch 197495 were outside control limits for NOXT: (280-47683-2
MS), (280-47683-2 MSD). Matrix interference is suspected. The parent sample was negative, with an absolute value greater than the
reporting limit (RL), indicating a matrix interference. The associated laboratory control samples (LCS/LCSD) recoveries met acceptance
criteria.

No other analytical or quality issues were noted.

Organic Prep
No analytical or quality issues were noted.

TestAmerica Portland
Page 4 of 15 10/24/2013



Client Sample Results
Client: Arctic Fox Environmental, Inc TestAmerica Job ID: 250-14963-1
Project/Site: 1013-1083/Colville Fish Study

Client Sample ID: AF48972 ST4 B Lab Sample ID: 250-14963-1
Date Collected: 10/18/13 10:30 Matrix: Water
Date Received: 10/21/13 08:35

Method: 6020 - Metals (ICP/MS)

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
Arsenic ND 0.0010 mg/L 10/23/13 08:35  10/23/13 15:59 1
Barium 0.080 0.0010 mg/L 10/23/13 08:35  10/23/13 15:59 1
Chromium ND 0.0020 mg/L 10/23/13 08:35  10/23/13 15:59 1
Lead ND 0.0010 mg/L 10/23/13 08:35  10/23/13 15:59 1
Silver ND 0.0010 mg/L 10/23/13 08:35  10/23/13 15:59 1
Selenium ND 0.0010 mg/L 10/23/13 08:35  10/23/13 15:59 1
Cadmium ND 0.0010 mg/L 10/23/13 08:35  10/23/13 15:59 1

Method: 7470A - Mercury (CVAA)

Analyte Resuit Qualifier RL MDL Unit D Prepared Analyzed Dil Fac

Mercury ND 0.00020 mg/L T 10/22/1314:45  10/22/1321:35 1
Client Sample ID: AF48973 ST4 C Lab Sample ID: 250-14963-2
Date Collected: 10/18/13 10:30 Matrix: Water
Date Received: 10/21/13 08:35

Method: AK102 & 103 - Alaska - Diesel Range Organics & Residual Range Organics (GC)

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac

DRO (C10-C25) ND 0.11 mg/L T 10/21/1310:15  10/22/13 16:09 1

RRO (nC25-nC36) ND 0.56 mg/L 10/21/13 10:15  10/22/13 16:09 1

Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac

Triacontane 89 50 _ 150 10/21/13 10:15  10/22/13 16:09 1

1-Chlorooctadecane 99 50.150 10/21/13 10:15  10/22/13 16:09 1
Client Sample ID: AF48974 ST4 A Lab Sample ID: 250-14963-3
Date Collected: 10/18/13 10:30 Matrix: Water
Date Received: 10/21/13 08:35

General Chemistry

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac

Nitrate Nitrite as N ND 0.10 mg/L 10/23/13 20:36 1
Client Sample ID: AF48975 ST4 E Lab Sample ID: 250-14963-4
Date Collected: 10/18/13 10:30 Matrix: Water
Date Received: 10/21/13 08:35

Method: 6020 - Metals (ICP/MS)

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac

Arsenic ND 0.0010 mg/L T 10/23/1308:35  10/23/13 16:02 1

Barium 0.087 0.0010 mg/L 10/23/13 08:35  10/23/13 16:02 1

Chromium ND 0.0020 mg/L 10/23/13 08:35  10/23/13 16:02 1

Lead ND 0.0010 mg/L 10/23/13 08:35  10/23/13 16:02 1

Silver ND 0.0010 mg/L 10/23/13 08:35  10/23/13 16:02 1

Selenium ND 0.0010 mg/L 10/23/13 08:35  10/23/13 16:02 1

Cadmium ND 0.0010 mg/L 10/23/13 08:35  10/23/13 16:02 1

Method: 7470A - Mercury (CVAA)

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac

Mercury 0.00020 0.00020 mg/L " 10/22/1314:45  10/22/13 21:37 1

TestAmerica Portland
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Client Sample Results
Client: Arctic Fox Environmental, Inc TestAmerica Job ID: 250-14963-1
Project/Site: 1013-1083/Colville Fish Study

Client Sample ID: AF48976 ST4 F Lab Sample ID: 250-14963-5
Date Collected: 10/18/13 10:30 Matrix: Water
Date Received: 10/21/13 08:35

Method: AK102 & 103 - Alaska - Diesel Range Organics & Residual Range Organics (GC)

Analyte Result Quallfler RL MDL Unit D Prepared Analyzed Dil Fac
DRO {C10-C25) ND 0.1 mg/L "~ 10/21/1310:15  10/22/13 16:28 1
RRO (nC25-nC36) ND 0.56 mg/L 10/21/1310:15  10/22/13 16:28 1
Surrogate %Recovery Qualifier Limits Prepared Analyzed Dil Fac
Triacontane 89 50-150 10/21/13 10:15  10/22/13 16:28 1
1-Chlorooctadecane 98 50 -150 10/21/13 10:16  10/22/13 16:28 1
Client Sample ID: AF48977 ST4 D Lab Sample ID: 250-14963-6
Date Collected: 10/18/13 10:30 Matrix: Water

Date Received: 10/21/13 08:35

General Chemistry
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac

Rlidombn Rlidaiba ~a &1 TR
NI aLS (IS a@d 1y e

<1
Q

T amimntan AR onE
g e 1U/Ed 19 £U.00 [

TestAmerica Portland

Page 6 of 15 10/24/2013



QC Sample Results

Client: Arctic Fox Environmental, Inc
Project/Site: 1013-1083/Colville Fish Study

TestAmerica Job iD: 250-14963-1

Method: AK102 & 103 - Alaska - Diesel Range Organics & Residual Range Organics (GC)

Lab Sample ID: MB 250-21328/1-A
Matrix: Water
Analysis Batch: 21381

MB MB
Analyte Result Qualifier
DRO (C10-C25) ND
RRO (nC25-nC36) ND

MB MB
Surrogate %Recovery Qualifier
Triacontane 94
1-Chiorooctadecane 98

Lab Sample ID: LCS 250-21328/2-A
Matrix: Water
Analysis Batch: 21381

Analyte
DROC (C10-C25)
RRO (nC25-nC36)

LCS LCS
Surrogate %Recovery Qualifier
Triacontane 97
1-Chlorooctadecane 99

Lab Sample ID: LCSD 250-21328/3-A
Matrix: Water
Analysis Batch: 21381

Analyte
DRO (C10-C25)
RRO (nC25-nC36)

LCSD LCSD
Surrogate %Recovery Qualifier
Triacontane 97
1-Chiorooctadecane 100
Method: 6020 - Metals (ICP/MS)

Lab Sample ID: MB 250-21397/1-A
Matrix: Water
Analysis Batch: 21438

MB MB
Analyte Result Qualifier
Arsenic ND
Barium ND
Chromium ND
Lead ND
Silver ND
Selenium ND
Cadmium ND

RL
0.10
0.50

Limits

50
50

Spike
Added
2,50
1.50

Limits
50-150
50-150

Spike
Added
2.50
1.50

Limits
50 -150
50-150

- 150
- 160

RL
0.0010
0.0010
0.0020
0.0010
0.0010
0.0010
0.0010

MDL Unit
mg/L
mg/L

LCS LCS
Result Qualifier

2.08

1.32

Unit
mg/L
mg/L

Client Sample ID: Method Blank

D Prepared
10/21/13 10:15
10/21/13 10:15

Prepared

10/21/13 10:15
10/21/13 10:16

Prep Type: Total/NA
Prep Batch: 21328

Analyzed Dil Fac
10/22/13 14:53 1
10/22/13 14:53 1

Analyzed Dil Fac
10/22/13 14:53 1
10/22/13 14:53 1

Client Sample ID: Lab Control Sample

D  %Rec
83
88

Prep Type: Total/NA
Prep Batch: 21328
%Rec.
Limits
75.125
60 - 120

Client Sample ID: Lab Control Sample Dup

LCSD LCSD
Result Qualifier
2.16
1.31

Unit
mg/L
mg/L

MDL Unit
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

Page 7 of 15

D  %Rec
86
87

Prep Type: Total/NA
Prep Batch: 21328

%Rec. RPD
Limits RPD  Limit
75-125 4 20
60 -120 5 20

Client Sample ID: Method Blank

D Prepared
10/23/13 08:35
10/23/13 08:35
10/23/13 08:35
10/23/13 08:35
10/23/13 08:35
10/23/13 08:35
10/23/13 08:35

Prep Type: Total/NA
Prep Batch: 21397

Analyzed Dit Fac
10/23/13 15:32
10/23/13 15:32
10/23/13 15:32
10/23/13 15:32
10/23/13 15:32
10/23/13 15:32

10/23/13 15:32

e s g
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Client: Arctic Fox Environmental, Inc
Project/Site: 1013-1083/Colville Fish Study

Method: 6020 - Metals (ICP/MS) (Continued)

Lab Sample ID: LCS 250-21397/2-A
Matrix: Water
Analysis Batch: 21438

QC Sample Results

Spike LCS LCs
Analyte Added Result Qualifier
Arsenic 0.100 0.106
Barium 0.100 0.102
Chromium 0.100 0.106
Lead 0.100 0.103
Silver 0.0500 0.0517
Selenium 0.100 0.103
Cadmium 0.100 0.102
Lab Sample ID: 250-14999-1-2-B MS
Matrix: Water
Analysis Batch: 21438

Samole Sample Soike MS MS
Analyte Result Qualifier Added Result Qualifier
Arsenic 0.0021 0.100 0.109
Barium 0.029 0.100 0.130
Chromium ND 0.100 0.105
Lead 0.0028 0,100 0.108
Silver ND 0.0500 0.0512
Selenium ND 0.100 0.108
Cadmium ND 0.100 0.103
Lab Sample ID: 250-14999-H-1-B DU
Matrix: Water
Analysis Batch: 21438
Sample Sample DU DU
Analyte Result Qualifier Result Qualifier
Arsenic 0.0020 0.00211
Barium 0.030 0.0290
Chromium ND ND
Lead 0.0027 0.00270
Silver ND ND
Selenium ND ND
Cadmium ND ND
Method: 7470A - Mercury (CVAA)
Lab Sample ID: MB 250-21383/1-A
Matrix: Water
Analysis Batch: 21392
MB MB

Analyte Result Qualifier RL MDL Unit
Mercury ND 0.00020 mg/L
Lab Sample ID: LCS 250-21383/2-A
Matrix: Water
Analysis Batch: 21392

Spike LCS LCS
Analyte Added Result Qualifier
Mercury 0.00500 0.00471
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Unit

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

Unit

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

Unit

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

Unit
mg/L

D Prepared

TestAmerica Job ID: 250-14963-1

Client Sample ID: Lab Control Sample
Prep Type: Total/NA
Prep Batch: 21397

%Rec.
D %Rec Limits
106 80-120
102 80-120
1086 80-120
103 80-120
103 80-120
103 80.120
102 80-120

Client Sample ID: Matrix Spike
Prep Type: Total/NA
Prep Batch: 21397

%Rec.
D %Rec Limits
107 75-125
101 75-125
105 75-125
103 75.125
102 75-125
108 75-125
103 75-125

Client Sample ID: Duplicate
Prep Type: Total/NA
Prep Batch: 21397

RPD

D RPD  Limit
5 20

2 20

NC 20

1 20

NC 20

NC 20

NC 20

Client Sample ID: Method Blank
Prep Type: Total/NA
Prep Batch: 21383

Analyzed Dil Fac
10/22/13 14:45  10/22/13 21:22 1
Client Sample ID: Lab Control Sample
Prep Type: Total/NA

Prep Batch: 21383

%Rec.
D %Rec Limits
94 85-115

TestAmerica Portland
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QC Sample Results

Client: Arctic Fox Environmental, Inc
Project/Site: 1013-1083/Colville Fish Study

Method: 7470A - Mercury (CVAA) (Continued)

Lab Sample ID: 250-14963-4 MS
Matrix: Water

Analysis Batch: 21392
Sample Sample

Analyte Result Quallfier
Mercury 0.00020
Lab Sample ID: 250-14963-4 MSD
Matrix: Water
Analysis Batch: 21392

Sample Sample
Analyte Result Qualifler
Mercury 0.00020

Method: 353.2 - Nitrogen, Nitrate-Nitrite

Lab Sample ID: MB 280-197495/40
Matrix: Water
Analysis Batch: 197495

MB MB
Analyte Result Qualifier
Nitrate Nitrite as N ND

Lab Sample ID: LCS 280-197495/41
Matrix: Water
Analysis Batch: 197495

Analyte
Nitrate Nitrite as N

Lab Sample ID: LCSD 280-197495/42
Matrix: Water
Analysis Batch: 197495

Analyte
Nitrate Nitrite as N

Lab Sample ID: MRL 280-197495/18 MRL
Matrix: Water
Analysis Batch: 197495

Analyte
Nitrate Nitrite as N

Lab Sample ID: 280-47683-D-2 MS
Matrix: Water

Analysis Batch: 197495
Sample Sample

Result Qualifier
ND

Analyte
Nitrate Nitrite as N

Spike
Added
0.00500

Spike
Added
0.00500

Spike
Added
5.00

Spike
Added
5.00

Spike
Added
0.100

Spike
Added
4.00

MS
Resuit
0.00492

MSD
Result
0.00493

RL
0.10

LCS
Result
4.99

LCSD
Result
5.15

MRL
Result
ND

MS
Result
3.48
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MS
Qualifier

MSD
Qualifier

MDL Unit
mg/L

LCS
Qualifier

LCSD
Qualifier

MRL
Qualifier

MS
Qualifier
F

TestAmerica Job ID: 250-14963-1

Client Sample ID: AF48975 ST4 E
Prep Type: Total/NA
Prep Batch: 21383

%Rec.
Unit D %Rec Limits
mg/L 98 75-125

Client Sample ID: AF48975 ST4 E
Prep Type: Total/NA
Prep Batch: 21383

%Rec. RPD
Unit D %Rec Limits RPD  Limit
mg/L 99 75-125 0 20

Client Sampie ID: Method Blank
Prep Type: Total/NA

D Prepared Analyzed Dil Fac

10/23/13 20:15 1

Client Sample ID: Lab Control Sample
Prep Type: Total/NA

%Rec.
Unit D %Rec Limits
mg/L 100 90-110

Client Sample ID: Lab Control Sample Dup
Prep Type: Total/NA

%Rec. RPD
Unit D  %Rec Limits RPD  Limit
mg/L 103 90.-110 3 10

Client Sample ID: Lab Control Sample
Prep Type: Total/NA

%Rec.
Unit D %Rec Limits
mg/L 8  50-150
Client Sample ID: Matrix Spike
Prep Type: Dissolved
%Rec.
Unit D %Rec Limits
mg/L 87 90110
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QC Sample Results

Client: Arctic Fox Environmental, Inc
Project/Site: 1013-1083/Colville Fish Study

Method: 353.2 - Nitrogen, Nitrate-Nitrite (Continued)

Lab Sample ID: 280-47683-D-2 MSD
Matrix: Water
Analysis Batch: 197495

Sample Sample Spike
Analyte Result Qualifler Added
Nitrate Nitrite as N ND 4.00

MSD MSD
Result Qualifler
351 F
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TestAmerica Job ID: 250-14963-1

Client Sample ID: Matrix Spike Duplicate
Prep Type: Dissolved

%Rec. RPD
Unit D %Rec Limits RPD  Limit
mg/L 88 90-110 1 10

TestAmerica Portland
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Definitions/Glossary

Client: Arctic Fox Environmental, Inc
Project/Site: 1013-1083/Colville Fish Study

Qualifiers

General Chemistry

Qualifler
F

Glossary

Abbreviation
a

%R
CNF
DER
Dil Fac
DL, RA, RE, IN
DLC
MDA
EDL
MDC
MDL
ML
NC
ND
PQL
Qc
RER
RL
RPD
TEF
TEQ

Quallfier Description
MS/MSD Recovery and/or RPD exceeds the control limits

These commonly used abbreviations may or may not be present in this report.
Listed under the "D" column to designate that the result is reported on a dry weight basis
Percent Recovery

Contains no Free Liquid

Duplicate error ratio (normalized absolute difference)

Dilution Factor

Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample
Decision level concentration

Minimum detectable activity

Estimated Detection Limit

Minimum detectable concentration

Method Detection Limit

Minimum Level (Dioxin)

Not Calculated

Not detected at the reporting limit (or MDL or EDL if shown)

Practical Quantitation Limit

Quality Control

Relative error ratio

Reporting Limit or Requested Limit (Radiochemistry)

Relative Percent Difference, a measure of the relative difference between two points
Toxicity Equivalent Factor (Dioxin)

Toxicity Equivalent Quotient (Dioxin)
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Certification Summary

Client: Arctic Fox Environmental, Inc TestAmerica Job ID: 250-14963-1
Project/Site: 1013-1083/Colville Fish Study

Laboratory: TestAmerica Portland
All certifications held by this laboratory are listed. Not all certifications are applicable to this report.

Authority Program EPA Region Certiflcation ID Expiration Date
Alaska (UST) State Program 10 UST-012 12-26-13
California State Program 9 2597 09-30-15
Oregon NELAP 10 OR100021 01-09-14
USDA Federal P330-11-00092 02-17-14
Washington State Program 10 C586 06-23-14

Laboratory: TestAmerica Denver
All certifications held by this laboratory are listed. Not all certifications are applicabie to this report

Authority Program EPA Region Certification ID Expiration Date
A2LA DoD ELAP 2907.01 10-31-13
A2LA ISO/IEC 17025 2907.01 10-31-13
Alabama State Program 4 40730 09-30-12 *
Alaska (UST) State Program 10 UST-30 04-05-14
Arizona State Program 9 AZ0713 12-19-13
Arkansas DEQ State Program S 88-0687 06-01-1
California ELAP 9 2513 08-31-14
Colorado State Program 8 N/A 09-30-14
Connecticut State Program 1 PH-0686 09-30-14
Florida NELAP 4 E87667 06-30-14
lllinois NELAP 5 200017 04-30-14
lowa State Program 7 370 12-01-14
Kansas NELAP 7 E-10166 04-30-14
Louisiana NELAP 6 30785 06-30-14 *
Maine State Program 1 C00002 03-03-15
Maryland State Program 3 268 03-31-14
Minnesota NELAP 5 8-999-405 12-31-13
Nevada State Program 9 C00026 09-01-14
New Hampshire NELAP 1 205310 04-28-14
New Jersey NELAP 2 CO004 06-30-14
New Mexico State Program 6 C000026 06-30-14 *
New York NELAP 2 11964 04-01-14
North Carolina DENR State Program 4 358 12-31-13
North Dakota State Program 8 R-034 06-30-14 *
Oklahoma State Program 6 8614 08-31-14
Oregon NELAP 10 C0200001 01-16-14
Pennsylvania NELAP 3 68-00664 07-30-14
South Carolina State Program 4 72002 06-30-14 *
Texas NELAP 6 T104704183-08-TX 10-01-14
USDA Federal P330-13-00202 07-02-16
Utah NELAP 8 C00002620124 07-31-14
Virginia NELAP 3 460232 06-14-14
Washington State Program 10 C583 08-03-14
West Virginia DEP State Program 3 354 11-30-13
Wisconsin State Program 5 999615430 08-31-14
Wyoming (UST) A2LA 8 10-31-13

* Expired certification is currently pending renewal and is considered valid.

TestAmerica Portland
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CHAIN OF CUSTODY REPORT

250-14963 Chain of Custody
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63-9200

FAX 420-9210
FAX 5249290
FAX 906-9210
FAX 563-9210
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Login Sample Receipt Checklist

Client: Arctic Fox Environmental, Inc Job Number: 250-14963-1

Login Number: 14963 List Source: TestAmerica Portland
List Number: 1
Creator: Svabik-Seror, Philip M

Question Answer Comment

Radioactivity wasn't checked or is </= background as measured by a survey N/A

meter.

The cooler's custody seal, if present, is intact. True

Sample custody seals, if present, are intact. N/A

The cooler or samples do not appear to have been compromised or True

tampered with.

Samples were received on ice. True

Cooler Temperature is acceptable. True

Cooler Temperature is recorded. True

COC is present. True

COC is filled out in ink and legible. True

COC is filled out with all pertinent information. True

Is the Field Sampler's name present on COC? True

There are no discrepancies between the containers received and the COC. True

Samples are received within Holding Time. True

Sunplu vunluiners have leyible lubels. Truc

Containers are not broken or leaking. True

Sample collection date/times are provided. True

Appropriate sample containers are used. False AF48972 and AF48975 HNO3 preserved in lab
10/21/13@0930.

Sample bottles are completely filled. True

Sample Preservation Verified. True

There is sufficient vol. for all requested analyses, incl. any requested True

MS/MSDs

Containers requiring zero headspace have no headspace or bubble is N/A

<6mm (1/4").

Multiphasic samples are not present. N/A

Samples do not require splitting or compositing. N/A

Resldual Chlorine Checked. N/A

TestAmerica Portland
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Login Sample Receipt Checklist

Client: Arctic Fox Environmental, Inc

Login Number: 14963
List Number: 1

Creator: Roman, Alex F
Question

Radioactivity wasn't checked or is </= background as measured by a survey
meter.

The cooler's custody seal, if present, is intact.
Sample custody seals, if present, are intact.

The cooler or samples do not appear to have been compromised or
tampered with.

Samples were received on ice.

Cooler Temperature is acceptable.

Cooler Temperature is recorded.

COC is present.

COC is filled out in ink and legible.

COC is filled out with all pertinent information.
Is the Field Sampler's name present on COC?
There are no discrepancies between the containers received and the COC.
Samples are received within Holding Time.
Sample containers have legible labels.
_Containers are not broken or leaking.
)Sample collection date/times are provided.
Appropriate sample containers are used.
Sample bottles are completely filled.

Sample Preservation Verified.

There is sufficient vol. for all requested analyses, incl. any requested
MS/MSDs

Containers requiring zero headspace have no headspace or bubble is
<6mm (1/4").

Multiphasic samples are not present.

Samples do not require splitting or compositing.

Residual Chlorine Checked.

TestAmerica Portland
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Job Number: 250-14963-1

List Source: TestAmerica Denver
List Creation: 10/22/13 03:47 PM

Answer Comment

True

True
True
True

True
True
True
True
True
True
N/A

True
True
True
True
True
True
True
N/A

True

N/A

True
True
N/A
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