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Health Consultation: A Note of Explanation

An ATSDR health consultation is a verbal or written response from ATSDR to a specific request
for information about health risks related to a specific site, a chemical release, or the presence of
hazardous material. In order to prevent or mitigate exposures, a consultation may lead to specific
actions, such as restricting use of or replacing water supplies; intensifying environmental
sampling; restricting site access; or removing the contaminated material.

In addition, consultations may recommend additional public health actions, such as conducting
health surveillance activities to evaluate exposure or trends in adverse health outcomes;
conducting biological indicators of exposure studies to assess exposure; and providing health
education for health care providers and community members. This concludes the health
consultation process for this site, unless additional information is obtained by ATSDR which, in
the Agency's opinion, indicates a need to revise or append the conclusions previously issued.

You May Contact ATSDR TOLL FREE at
1-888-42ATSDR
or
Visit our Home Page at: http://atsdr].atsdr.cdc.gov:8080/
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St. Lawrence Island, Alaska

Summary

The Agency for Toxic Substances and Disease Registry (ATSDR) was requested by the U.S.
Army Corps of Engineers (COE) to evaluate whether fish from the Sugitughneq River, St.
Lawrence Island, Alaska, are safe to eat. Between the 1950s and the early 1970s, routine military
activities at the Northeast Cape of the Island resulted in spills and releases of chemicals, which
contaminated the Suqgitughneq River and reduced the river’s fish population. The fish population
in the river is returning and the residents of the villages of Gambell and Savoonga on St.
Lawrence Island have expressed a renewed interest in using the fish as a source of food.

In preparing this health consultation, ATSDR reviewed available fish sampling data from a 1999
COE screening sampling event. COE collected the fish samples to assess whether contaminants
from former military activities were present in fish from the Suqitughneq River. Often typical of
screening assessments, the data consisted of composite samples of several individual whole fish
mixed together. :

ATSDR’s review of the screening data indicates that:

u Polychlorinated biphenyls (PCBs) and polynuclear aromatic hydrocarbons (PAHs) are
present in some screening composite samples of fish from the Suqitughneq River. While
the samples show relatively low levels of PCBs and PAHs when compared to other water
bodies in the United States, these screening data cannot be used to determine if fish from
the Sugitughneq River are safe to eat. For this reason, ATSDR:

o Supports additional fish sampling of the Suqitughneq River and nearby water
bodies that are used for subsistence fishing,. .

o Supports additional studies aimed at characterizing contaminant concentrations in
other food sources used by the residents of Gambell and Savoonga.

As a result of these conclusions, ATSDR recommends:

u Adults and children of Gambell and Savoonga should refrain from eating fish from the
Suqitughneq River until we review additional sampling data and we can more adequately
assess this potential exposure pathway. ATSDR recognizes that the residents of Gambell
and Savoonga have a subsistence lifestyle. Therefore, a situation may arise where it is
necessary to supplement their diet with fish from the Sugitughneq River while at the
fishing camp. In these cases ATSDR recommends:

o Fish should be prepared in a way that will reduce the PCB content.

o Fish should not be stored in large amounts for later consumption.
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St. Lawrence Island, Alaska

When additional fish sampling is done in the future, ATSDR will conduct a public health review
of the data and continue consultation with the villages of Gambell and Savoonga.

Statement of Issue

The Agency for Toxic Substances and Disease Registry (ATSDR) was requested by the U.S.
Army Corps of Engineers (COE) to evaluate if fish from the Suqitughneq River, St. Lawrence
Island, Alaska, are safe to eat. Between the 1950s and the early 1970s, the Northeast Cape was
used for military activities. In 1969, diesel fuel from a punctured tank at the military site spilled
into a tributary of the Suqgitughneq River, eventually contaminating the river’s drainage basin. The
widespread contamination caused by the spill dramatically reduced the river’s fish population.
Routine military activities at the Northeast Cape site also resulted in accidental spills of some
chemicals, such as polychlorinated biphenyls (PCBs). The Northeast Cape site is now classified as
a Formerly Used Defense Site (FUDS). The COE is studying the site to identify the extent of the
contamination and to select appropriate cleanup measures (see Figure 1).

Few people live in the Northeast Cape area; however, the Alaska Native villages of Gambell and
Savoonga frequently use a nearby fishing camp during the spring and summer (see Figure 2).
Since the fuel spill, members of these villages have not used the river as a source of food because
of the scarcity of fish. Recently, fish, including Dolly Varden char and Alaska blackfish, have
returned to the Suqitughneq River. As a result, community members have expressed a renewed
interest in using fish from the Sugitughneq River as a food source—if the fish are safe to eat. In
this health consultation, ATSDR evaluates whether contaminants exist at levels that could be
harmful to people who eat fish from the Suqitughneq River.

Background

The Northeast Cape FUDS site covers approximately 4 square miles and is located 9 miles west
of the northeastern cape of St. Lawrence Island, between Kitnagak Bay to the northeast and
Kangighsak point to the northwest (see Figure 1). The Sugqitughneq River is the primary stream
drainage in the area, extending from the base of the Kinipaghulghat Mountains along the southern
portion of the site to the Bering Sea. From the 1950s to the early 1970s, the site was used by the
military. Over the years of operation, chemicals such as polychlorinated biphenyls (PCBs) were
spilled at the Northeast Cape. A major release of diesel fuel occurred in 1969, when heavy
equipment punctured a hole in one of three fuel tanks located at the military facility on Northeast
Cape. The damaged fuel tank spilled 180,000 gallons of diesel fuel into a tributary of the
Suqitughneq River, causing widespread contamination of the Suqitughneq River drainage basin.
Since the 1970s, the site has been inactive; two fuel tanks are empty and one holds rainwater.
(COE, 1999b)
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Since 1994, the COE has studied the Northeast Cape site to describe the type and extent of
contamination remaining after the 1969 spill and to evaluate the impact of this contamination on
water quality, as well as its potential affects on local wildlife. In these studies, the COE collected
surface water and sediment samples in the vicinity of the spill site. The sampling found PCBs and
components of diesel fuels, such as polynuclear aromatic hydrocarbons (PAHs), in both surface
water and sediment of the Sugitughneq River.

PCBs and PAHs are of concern because they can accumulate in fish and can harm people who eat
the contaminated fish. Fish sampling, however, was not done following the 1969 fuel spill or for
many years afterwards because of the scarcity of fish. The COE recently conducted screening fish
sampling as part of their Tier II Ecological Assessment (July 31 and August 3, 1999). The
primary aim of the screening sampling was to conduct a broad-spectrum survey to determine
whether additional data should be collected. (COE, 1999b)

Using electrofishing techniques, angling, and minnow traps, the COE collected a total of 217

fish representing four different species (95 ninespine stickleback, 107 Dolly Varden char, 14
Alaska blackfish, and 1 marine sculpin). The samples were collected from four sampling locations
along the Suqitughneq River: one upstream control location (slsuq02), one downstream control
location (slsutO1), the spill tributary (slurc01), and a downstream stressed area near the intertidal
lagoon (slsuq01). A control sample was also taken from the Quangeghsaq River (slqgan01), a river
unaffected by the spill. (See Figure 2 for sampling locations.)

The Sugitughneq and Quangeghsaq Rivers have defined stream channels with cobble/gravel and
sand stream beds, while the spill tributary of the Suqitughneq River is characterized by marsh
areas and a stream bottom dominated by mud and muck. Both Dolly Varden char and Alaska
blackfish were collected throughout the Sugitughneq River drainage area, while ninespine
sticklebacks and a marine sculpin were found only at the furthest downstream area, near the
intertidal lagoon (slsuqO1). (Only one marine sculpin was found.) Dolly Varden char and
ninespine stickleback were also captured at the control location along the Quangeghsaq River
(slqan01).

For the analysis, the COE combined fish samples of like species into eight whole-fish composite
samples, which included four Dolly Varden char composites, two Alaska blackfish composites,
and two ninespine stickleback composites. (The one sculpin was not included in the composite
analysis.) Table 1 describes information about the composite samples, including the sample
locations, the sample identification numbers, the number of individual fish samples in each
composite, the length of the fish in each composite sample, and the percent lipid content of each
composite sample. COE tested each of the eight composite samples for the presence of 18
individual PAHs and 5 Aroclors of PCBs. (Aroclor is a trade name for mixtures of individual
PCBs.)



Discussion

This section describes ATSDR’s approach
to assessing whether the fish from the
Sugitughneq River are safe to eat. ATSDR
first describes the sampling results and then
describes our public health evaluation of
these data.

Review of Fish Sampling Screening Data

Results of the 1999 screening sampling
indicate that PCBs and/or PAHs are
present in some fish from the Sugitughneq
River (COE, 1999a). Specifically:

St. Lawrence Island, Alaska

What contaminants have been detected in
fish from the Suqitughneq River ?

PCBs and PAHs were detected in fish from
the Suqitughneq River. PCBs are synthetic
oils once widely used in industrial processes
and products. PAHs are components of oil or
fuels, such as diesel fuels. They are also
byproducts of burning oil, coal, or gas. The
PAHSs and PCBs came from accidental
releases at the old military site.

. PCBs were detected at concentrations of 0.14 milligrams per kilograms (mg/kg)

and 0.16 mg/kg in two composite samples of Dolly Varden char and at 0.10 mg/kg
in one composite sample of Alaska blackfish caught from the tributary where the

spill occurred.

. PAHs were detected at a concentration of 0.11 mg/kg in a composite of Alaska
blackfish caught from the tributary where the diesel spill occurred in 1969. No
PAHs were detected in any other composite sample.

. PCBs or PAHs were not detected in the two nine-sticklespine samples.

No PCBs or PAHs were detected in the two samples from the Quangeghsaq River, the control

area unaffected by the spill.

The screening data provide useful information about the type and general trends of contamination

in fish. For example, based on a review of these data we know: (1) contaminants are present at
relatively low concentrations in composites of Dolly Varden char and Alaska blackfish caught
from various locations along the Suqitughneq River drainage; (2) PCBs or PAHs were not

detected in composites of fish caught from the Quangeghsaq River, an area unaffected by the spill;

and, (3) the nine sticklespine fish appear to be unaffected by PCB and PAH contamination.

A s e S i - e et b s
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The screening data provide some general

information and suggest relatively low How do contaminants get in fish ?

PCB and PAH levels in the fish population

in the Suqitughneq River. However, the Contaminants such as PCBs settle to the
composite samples for Sugitughneq River bottom of a river and collect in sediment.
lack sufficient detail to determine the PCBs do not decompose easily; they remain
contamination levels in individual fish, in the environment for many years after
especially the level of contaminants in release. Fish take in PCBs when they eat
edible size fish or edible portions of the smaller fish or sediment containing PCBs. In
fish. Therefore the data is inadequate to this way, larger and older fish can build up
determine how much fish or what size fish high levels of contaminants.

can be safely eaten. The two primary
issues that contribute to our determination
that the data are inadequate to determine if the fish are safe to eat are: 1) composite samples
consist of whole-fish samples which may not be representative of the portions of the fish
commonly consumed by the native population and, 2) composite analysis provides one data point
for a sample that is made up of several individual fish of various sizes. Without more detailed
sampling, we do not know the highest level of PCBs or PAH:s in fish to which an individual could
be exposed. Also, composite samples do not provide specific information on the larger, more
desirable fish of any one species. For example, the Dolly Varden char from the Suqitughneq River
ranged in size from approximately 2 inches to 9 inches, half of the fish were less then 4 inches
long. The samples collected from each location should be representative of the size and type
most likely eaten. This is important because larger fish of any one species would be more likely
to have accumulated more of the contamination.

Levels of PCBs and PAHs detected in the screening sampling are similar to levels detected in
other parts of the United States. In 1980 and 1981, a survey by the U.S. Fish and Wildlife Service
found the average concentration of PCBs in fish at 102 locations nationwide was 0.53 mg/kg. A
study by the U.S. Environmental Protection Agency between 1986 and 1989 reported chemical
residues in fish at 362 sites nationwide that included industrial and hazardous waste sites. In the
study, PCBs were detected at an average concentration of 1.9 mg/kg in bottom feeding and game
fish. Information on PAHs in fish is limited, but an assessment of PAH concentrations in fish in
Prince William Sound, Alaska, following the 1989 Valdez oil spill found individual PAH levels
between 5 and 12 mg/kg. (ATSDR, 1998) (ATSDR, 1995)

Public Health Evaluation

ATSDR reviewed the toxicologic literature in relation to the detected concentrations of PCBs and
PAHs in fish from the Sugitughneq River.

PCBs: A wide body of research has shown that exposure to PCBs at high enough levels can
cause adverse health effects. Although the PCB levels in fish from the Suqitughneq River are
relatively low, ATSDR determined that eating fish every day containing the highest detected level
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of PCBs in the screening sample might lead to an unacceptable exposure, suggesting that further
evaluatior. is warranted.

Over months or years of eating contaminated fish, PCBs can accumulate to levels that would
affect your health. Therefore, people who eat fish regularly can be particularly susceptible to
PCBs that build up over time. Some of the ways in which PCBs can affect adults include changes
in the blood, liver, and immune function. Children appear to be even more sensitive to the effects
of PCBs than adults. Developmental problems have been reported in children whose mothers
were exposed to PCBs even before becoming pregnant. PCBs can also pass through a mother’s
milk to her baby. Babies exposed to PCBs in pregnancy can have lower birth weights and delayed
physical development. ATSDR will review future sampling data to assess more fully whether PCB
levels could be harmful to people who want to eat fish from the Sugitughneq River.

PAHs: ATSDR evaluated consumption of the relatively low concentrations of PAHs in fish from
the Suqitughneq River. ATSDR determined that the amount or dose of PAHs an adult or child
would receive based on long-term consumption of fish from the Suqitughneq river is well below
health-based guidelines for PAHs, suggesting that PAH levels are unlikely to contribute to
adverse health effects. ATSDR will review additional sampling data on PAH levels in fish as it
becomes available to more definitively assess the health implications for the residents of Gambell
and Savoonga.

Special Considerations in Evaluating PCBs and PAHs in Suqitughneq River Fish

ATSDR identified a number of issues that should be considered in our public health evaluation of
consumption of Sugitughneq River fish by the residents of Gambell and Savoonga.

. Potential exposure to PCBs and PAHs in migratory fish of nearby water bodies. Certain
fish species, such as the Dolly Varden char, travel outside the Suqitughneq River drainage
basin. Nearby water bodies that are also popular subsistence fishing locations include the
Tapisak and Sipenpak Rivers/Lagoons. We do not know if or to what extent contaminants
might be present in fish that have migrated from the Sugitughneq River to other popularly
fished water bodies or if fish from those water bodies may have accumulated PCBs from
other unknown sources.

. Potential exposure to other dietary sources of contaminants. The local population relies
on a diet of fish, native plants, marine mammals, migratory birds, and free-ranging
reindeer. If contaminants have accumulated in plants or wildlife, residents might be
exposed to other dietary sources of PCBs and PAHs besides fish. In its October 1999
Exposure Investigation Protocol, ATSDR outlined data needed to adequately assess
dietary exposures to contaminants in reindeer. A reindeer sampling program for herds
around northwest Alaska already has been conducted by the University of Alaska. Samples
were obtained from the recent harvest of reindeer. ATSDR is working with the University
and the COE to complete the analysis of these data. Results from this or any other
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sampling program will help ATSDR determine the extent of the people’s exposure to
PCBs, PAHs, or other contaminants from ingesting wildlife as well as the potential that
the exposure will have harmful effects.

. Limitations of available screening data. As noted, the screening data based on composite
samples can provide useful information about the types and general trends of
contamination in fish, but the data often lack sufficient detail for determining whether the
fish are safe to eat.

ATSDR Child Health Initiative

ATSDR recognizes that infants and children may be more sensitive than adults to environmental
exposure in communities faced with contamination of their water, soil, air, or food. This
sensitivity is a result of the two following factors: (1) children are smaller than adults and
therefore may receive a higher dose of chemical exposure relative to their body weight, and (2)
children’s developing systems may be more vulnerable to the toxic effects of a chemical. Children
also can sustain permanent damage if exposed to toxic substances during critical growth stages.
Because of these issues, ATSDR uses health guidelines that are protective for children and
considers children as a special population that may be more sensitive than adults to chemical
exposures.

The screening data suggest that PCB levels in Suqitughneq River fish slightly exceed the health-
based screening value for a child. Scientific information also suggests that children are more
sensitive to the effects of PCBs. As a precautionary measure, children should not eat fish from
the Suqitughneq River until we review more detailed sampling data and we can resolve the
uncertainties about other potential dietary sources of PCBs and PAHs. The additional
information will help us develop a long-range recommendation.
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Conclusions

Based on a review of available data, ATSDR concludes the following:

1.

Screening data indicate that PCBs are present in composite samples of Dolly Varden char
and Alaska blackfish collected from the Suqitughneq River. The data is insufficient for
ATSDR to determine the potential health risk to area residents. The levels of PCBs
reported for composite samples are lower than levels reported for many waterways
throughout the United States and are lower than FDA guidelines for fish. However, FDA
guidelines are inappropriate for this population because the local population on the N E
Cape consume large amounts of fish, potentially collecting fish from the same source
repeatedly. Therefore, more detailed sampling data are needed before we can determine
how much fish from the Suqitughneq River is safe for residents of Gambell and Savoonga
to eat.

In addition to locally-caught fish, residents of Gambell and Savoonga rely on a diet of
locally caught and grown foods that include aquatic mammals, free-ranging reindeer, and
plants. Currently, information about whether and to what extent contaminants might be
present in other vital food sources is lacking.

Recommendations

ATSDR recommends the following to ensure that residents of Gambell and Savoonga are not
exposed to unhealthy levels of contaminants prior to a more representative characterization of the
extent of contamination in the Suqitughneq River:

1.

Because screening data indicate that contaminants are present in Sugitughneq River fish,
ATSDR supports additional sampling of the Sugitughneq River and nearby water bodies
that are used for subsistence fishing. ATSDR recommends that future sampling studies:

o Collect migratory fish from the Tapisak and the Sipenpak Rivers/Lagoons

o Analyze fish in ways that are representative of the local population’s fish eating
habits.

> Determine the magnitude of contamination in individual edible-sized fish
samples.

ATSDR supports additional studies aimed at characterizing contaminant concentrations
in other food sources used by the residents of Gambell and Savoonga.
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Until ATSDR reviews additional sampling data and we can more fully assess PCB
exposure, adults and children of Gambell and Savoonga should refrain from eating fish
from the Suqitughneq River . This is a precautionary measure, until a more detailed
evaluation is complete. By following this recommendation, residents can best protect
themselves from potential exposure to PCBs and PAHs.

ATSDR recognizes that residents of Gambell and Savoonga rely on local resources for
most of their food. Therefore, it may be necessary for the locals to supplement their diet
with fish from the Sugitughneq River before we receive additional sampling data. If so:

o Fish from the Suqitughneq River should be prepared in a way that will reduce the
potential PCB content. PCB content in fish can be somewhat reduced by removing
skin and trimming away fatty parts of fish before cooking, and then throwing
away any oil and drippings produced by cooking. Detailed recommended
preparation instructions are provided in Appendix A of this health consultation.

D Fish should not be harvested the Suqitughneq River for storage and later
consumption. This recommendation is to reduce the potential for one person or
family to consume a large amount of fish from the river until a more complete
evaluation can be conducted.
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Table 1. Summary of Contaminants in Whole-Fish Composite Samples, St. Lawrence Island, Alaska, October 1999

Downstream

. u A
Slsug01aDV

5.38

1.6-8.9 0.140 nd
Sugitughneq Dolly Varden char (41 - 225)
River
Slsuq01a9SB 75 1.6-2.6 4.58 nd nd
ninespine (40 - 70)
stickleback :
Upstream Slsuq02aDV 20 45-84 5.06 0.160 nd
Sugitughneq Dolly Varden char (114 - 212)
River
Downstream Slut01aBF 1 4.7 441 nd nd
Control Alaska Blackfish (118)
Slut01aDV 4 45-71 3.20 nd nd
Dolly Varden char (155 - 180)
Spill Tributary Slurc01aBF 11 35-59 2.06 0.100 0.114
Alaska Blackfish (90 - 150)
Control Slgan01aDV 17 54-77 2.49 nd nd
(Quangeghsaq Dolly Varden char (137 - 195)
River)
Slqan01a9SB 20 1.8-26 5.77 nd nd
ninespine (45 - 65)
stickleback

Source: U.S. Army Corp of Engineers. 1999,
Note: The single marine sculpin was not included in the composite analysis.

Key: mm = millimeter: mg/kg = milligrams per kilogram; nd = not detected; PCBs = polychlorinated biphenyls; PAHs = polynuclear aromatic hydrocarbons
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Figure 1. St. Lawrence Island and the Northeast Cape FUDS site

Gambell

. " k Savoongsa

3. S’ . A2
\‘./ 3 p
\"_b = D F;
X = (St
‘ﬁ N
< o O 2
7> [~3
Q a. g °§ o &
-
.- a o - ¢ 0 Northeast Cape FUDS
Q -
"_ = ’ ' h
N L < P
;‘6% 2 ocsq ”
“ooQ )d’_;“ p
¢ o -~ e
S0

-
-

Source: Montgomery Watson, 1999.

13



St. Lawrence Island, Alaska

Figure 2. Northeast Cape Sampling Locations
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APPENDIX A, Cleaning and Cooking Your Fish

B-1
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Source: Great lakes Sport Fish Advisory Task Force. Protocol for a Uniform Great Lakes Sport
Fish Consumption Advisory. September 1993.

Many contaminants, such as PCBs and PAHs, are found at higher levels in the fat of fish. You can
reduce the amount of these contaminants in a fish meal by properly trimming, skinning, and
cooking your catch. Remove the skin and trim all the fat from the areas shown on the diagram
below: the belly flap, the line along the sides of the fish, the fat along the back, and under the skin.

Remove all skin -

Cut away all fac
<« along the back

Cut away 2 V.shaped wedge
10 remave the dark fatty tissue
along the entire length of the fillet

Cooking does not destroy contaminants in fish, but heat from cooking meals remove some of the
fat in fish and allows some of the contaminated fat to drip away. Broil, grill, or bake the trimmed
skinned fish on a rack so the fat drips away. Do not use the drippings to prepare sauces or
gravies.
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Wellington Bay Vicroria iskand, Canada Whele fish excl. hver 3 ~ - - - - 2.7-53 - - - 7
Cambridpe Piay Vicooria ishind, Canads Whale fish excl. livex 2 - - - - - 34-3.5 - - - - s
- Rideardvanner Spitsbergen Muscle and skin 4 3140 - - - - 01l - - - - 14
Divsetvanset Spatsbergen Muscle and skin 5 2.94 - - - - 247 - - - - Jon
Kola Penisula Russia Muscle and skin 3 4.1320.76 4.16:0.44 2.92:0.84 3.01:0.74 5.6520.77 26.632.65 35.4«14.0 - 0.59:0.0¢ - 3
Khatanga River Russia Mauscle and sk 1 - 044 1.05 0.98 1.6% 746 - -~ Q.13 0.45 1z =
Ob River Near Sakelchard, Russia Muscle and skin 1 - 369 631 1.73 16% 8.4 - - 032 0.8 g
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Pond Inlet (Mittimatalik) Cenada Mauscle and skin 10 - - 6911 4613 1926 173464 30178 - - - g
Spence Bay (Talurjuag) Canads Muscle and ghin 10 - - 87:6 65164 2315 2353 246158 - -
e
Coregonys nasus {Broad whitebish} <
Campbel} Lake Mazckenzie Delva, Canada Muscle and skin 4 3.21x3.04 0.87+0.96 1.97=2.67 1.62:+1.79 1.00«1,31 2.17+1.37 5.03£2.72 0.10:0.10 0.05+0.06 ~ 2 <
Kupalk River Mackenzie Delta, Canada Muscle and drin ] 3.7521.63 1.40+0.83 1.09:0.56 1.69+01.68 0.67+0.30 6.1923.99 6.85£4.31 0.13+0.19 0.05:0.06 - =
L100 Mackeuzic Delra, Canada Musde and skin 4 10.822.35 4.05<1.54 3.5222.25 8.5022.47 4.76+1.18 B.73+3.11 37.6215.3 1.05:0.38 (.26<0.09
Travaillznt Luke Mackenzic Dela, Canada Musde and skin - 4 2.582053 0.56:0,15 0.4420.11 0.67+0.11 0.31:0,05 £.8620.69 4.302G.27 0.08:0.02 €.10:0.02 -
Horseghoe Bend Muackenzie Deliz, Canada Musde and skiz 9 3109 0.29:0.17 152011 1.02=0.60 0.1526.11 0.82<0.42 3.21£162 3.10:0.05 0.08:0.06 -
Ob River Russia iuscle and skin 11 1.5:0.5 6.73:0.93 1.52:0.62 1.85+D.78 3.74:1.44 5.6610.93 3.66x1.45 0.22«0.11 0.1820.2¢ - 4
Khatanga River Russia Muscle and gein 1 - 0.72 172 06.66 2402 9.2 -~ - 0.34 Q.22 12
Yenisey River . Near Karaul, Russia Muscie and skin z - 0.8 125 0,82 £.165 7.5 - - G¢.261 2 o
- {6.24-1.36} {0.53-1.52) (0-46-1.18} {5.47-6.85) (6.4-8.6} - - {0.06-0.04} {6.07-0.08) =
Indigirka River Near Chokurdakh, Russia Muscle and skin 1 0zs 0.48 0.29 145 10.2 - - 0 0 -
Coregonus awtrrrinalis (Arctic cisco) =
Pechora River Russiz Liver 5 - 037 0.43 011 224 299 - 0.00 - a0 0.04 LI
10.19-9.46} {0.17-0.83) {0.00-9.1% (1.42-3.15) (2.54-3.83) (0.00-3.47) :E
Qb River Russia Liver s - 204 0.28 404 4.5¢ 17.% - 8.00 9.08 .26 h
(0.96-2.86) (0.22-0.36) {0.00-0.14} (2.61-643)  {6.98-26.3} : {0.07-0.43) o
OF River Near Salckbhard, Russia Liver 2 0.7 2,62 4.45 12.08% 252 0 6.26 12 =
- 0 (1.92-2.14)  {3.37-3.53) {6.3-17.87) {32.4-11) - - (0.05-0.67} (0.4-0.54} I
Khatanga River Near Khatsnga, Russia Liver 1 65 1.54 24 3.08 8.4 0.72 0.32 r
’ ’ =
Coregonus muksun {Muksun)
Indigirka River Near Chokurdakh, Russia Muscle and skin 2 - 0.235 0.753, 0.82 2.38 . 1373 ~ - 0.01 G.025 12 &
i {0.22-0.25) 0.740.79)  {0.656-0.98) {1.55-3.21) (S.1-10.4) 0-0.01} 10-0.05) - c
Khatanpa River MNear Kharanga, Russia Muscle and skin 1 - 453 02 1.52 1.71 5 - - w3 0.1¥ ;
. [~
Coregonus lavaretus pidschiar (Pidschian)
Ob Rives WNeur Salekhard, Rossia Muscle and skin I - 0258 ¢.39 .66 0.86 2.5 - - 018 G 12
Gobiidze g. sp.
Basdaraiskaya Gulf Hussia Muscie and siin 2 - 0.705 0% 1.73 3.3z 8.4 - - 022 032 12
{0.51-0.9} {0.82-0.98} {1.57-1.89) {3.02-3.62) (7.3-3.2) (0.35-0.45} {0:15-0.23)
Pechora River Russia Musde and skin 1 - 1.04 0.56 1.52 6.33 10.2 - - 0.07 0.14
Stencdus leucichtbrys neling (lncommu) ,
Yenisey River - Near Karaul, Russia Muscle and skin 1 - 0.18 0.24 2.12 11.54 27.2 - - 0.06 0.28 12
Mourine Fishes
Myoaacephols quadricornis {Fouchorn scalpin)
Camibridge Bay Vicroria Island, Canada Muscle and skin 5 2.0 ~ 1% 5.10 343 $0.0 - 1.50 <11 - 3
) Whole fish excl Liver 24 7.3-230 7
Wellingron Bay Vigoria Islaed, Canada Muscle and skin 4 1.40 - 148 6.30. 1.30 {2.4-7.3} - 100 <i.1 6
Hall Beach Foxe Basin, Canada Whole fish 2 2.00 - 22 2.80 3.70 ~ 0.80 <0.1 -
Myoxocepbalus scorpius (Short-herm sculpin, sea scorpion)
i Whole fish excl. liver 10 - - - - {4.4-39) - - - - 7



Wellingron Bay
Disko
Qegertar
Scoresbysund
Unartog

Other unidenxified sculpin

64°02'N,172°21'W

Reinburdtius h:ppogfossoxda (Turhot, Greenland hakibut)

Cumbedand Sound -

E. Beauforr Sea
Davis Strair

Victoria Ysland, Canada
Greenland
Greealand

Greenland
Greenland

Bering Sea
lshnd Connda

Banks lsland, Canada
W. Greealand

Boreogadus saida {Asciic cod, polar cod)

74°22'N, 41°07F
77°25'N, 37°07E
76°39'N, 14°52'FE
71°32'N, 29°00'
62°34N 06°14W -
67°06', 0°3'E
66°43'N, 12°56'E
G5°N, 23°W
65°N, 13°W

66°N, 12°W
66730, 25w

66°30°N, 4°W

Resolure Bay Lancaster Sound, Canada
73°04'N, 48=10'E Barents Sea, Norway
76°05'N, 41°D0'E Barents Sea, Norway
75°15'N, 54°27E Barents Sea, Norway
T6IPN,14°52'E Barenes Sea, Norway
7IDON, 13°54°W  Jan Mayen/
Norch Adantic Ocean
78737'N, 01°51E Greenland Sca
71°53'N, 09°06'W Jan Mayen/
North Atlanzic Ocea.n
West Svalbard Liver
Muscle and skda
Pechora Sez and Liver
South Novaya Zemlya
. Muscie and skin
F0-75°N, 170-180°E  Afid-Armctic Ocean,
. Aug-Sept 1994
75-80°K, 170-180°E Mid-Arctic
Aug-Sepr 1954
Gadus ogac (Greealand cod)
Cambridge Bay Victoria tsland, Canada
Wellingron Bay Victoria Isiand, Canada
Gadus morbug (Atdantic cod, ced)
69°28'N, IS°49E Barents Sea, Norwzy

Barents Sea, Norway
Barents Sea, Norway
Barents Sca, Norway
Barents Sea, Norway
Faeroe Isiands
Halten Banken
Tedand

tecland

feeland

Ieeland
iceiand

Iceland

‘Whole fish excl. fiver 1
Liver 2
Liver 2
Liver 2
Liver 2
Whole fish i
Muscle and skin 14
Liver 15
Muscle and skin 10
Liver ?
Whole fish 3
Liver Sx§
Liver 5X5
Liver 5X5
Liver SX5
Liver p 141
+1X9
Liver 2%5
+ix186
Liver 5$x5
-2
11xX2-13

5.
18x2-4
20
12%4-14
57
14%2-7

Whole fish
VWhole fish 3
Whole fish exd. liver 9
Whole fish excl. fiver 2
Liver 25
Liver 5
Liver 5
Liver 15
Liver 25
Liver SX3
Liver 5%4-5
Liver 5X§
Liver 2
Liver 5
Liver 1
Liver 5
Liver

11.50.40
19.5+10.50
26.1£1.30
28.4+5.50

54

17.0=3.67

24.4+5.80

14.6:3.21
20.0:10.00

7. 32_0 39
(2&41)
(38—46)

50
{4355}
43
{41-46)
50
{46—56)
("‘ ‘m)
56
(41-68)
368
2943
1
0.5-1.3
351
5262
0.3

0.7-0.8
28

34

48
{23-66)
49
(43-53)
S5
{4164}

41
\1 9.7 6)
40
{5-69)
61
{56-65)
56
{35-54)
48

©{43-51)
411
{38 5-45 8)

(42 9 57 8)
60.5

456
{36.5-57.2)
636

22010
£.4:+3.00
18.4+1.80
8.3:4.40

<047

39.8+3.81
14.6=3.80
48.4:1.56
18.0:13.0
3.9820 70
|12 16)

(7.141

a8
1.4

(25 0—38 0}
320

246
(21.9-31.0)
£} X))

5320.60
14,327.70
24.623.15
16.1:2.50

.74

1512162
18.9+6.30
136128
192110
3.3420.48
9
(7-11)
14
(9-12)
13
(11-15)
8-9)

9
{3-10)
11
{8-16)

7
(6-8)
6.3

28
6.18

16.6
15-18
022
0.20-0.26
1.1

1.4

2.8+0.60
7.123,10
31.7:4.90
11.924.80

0.9

127337
592146
1152791
36+29.0
3.96+1.80
40
(32-43)
38
{30-48}
25

(2127}

35
4.8

(0.79-2.0}
4.320.30
9.6:3.90
59.545.20

15321270

6.2

129:12.9
68244
128104
106+110.0

6.53:1.79

114
(67-201)
3

1
(1232613
og
(65-131)
166
(93-344)

75
(116-248)
46
(42-50)
253
(128-452)

71
{60-98)

£0.0
(55.0-65.0)
75.6
(47.0-110)
56.0
554
(41.0-75.0)
75.0

T 5.621.40

12.8:4.90
83.6:8.60
24.1211.60

<3.2

165+18.3
136257.5
202=15.8
119+102.0

£.20:1.24
91
(72114
&2
(65-101)
47
{36-52)
47
(37-64]
25
{2128}
72
(39-114)
71
{44111}
3.5
m sa
0. 414 89
59-1')6
0,54
0.30-0.85
221
235

14.4-39)
10.75-2.0)

352
(158-685)
164
{133-456}
165
(94-344)

2
(113-470;
(192 603)

{Sl—bﬂ)

352
{232-515)
- 76
{63-109)

129
(27132

(78 0 ]74)

97
{70.9-129)
96.1

5662591
3404109
667501

| 25.243.37

24.423.30

0.9420.22

0.99:0.312
2.84+0.35

0.0420.03

13

‘o

|t
Ly

16

17

18
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. Heprachl.-  Ref-
Location Region and Country Tissue n % lipid 3CBz XHCH SCHL IDBT IPCB Toxaphene Dieldrin Mirex gpoxide  ence
(75.0-75.0)  {96.1-96.1) -
66°30°, 14°W Iceland Liver 1 57.4 27.0 - - 62.0 85.4 - - - —
€6730N, 13"W feeland Liver 5 51.5 22.0 - - 44.0 79.2 - - - .
(474-53.3)  (18.0-25.0) {39.0-55.0) (67.7-97.8) W
Baydaratskaya Gulf Russia Muscle and skin - .29 1.42 175 242 2.6 - - 0.07 9.12 12 &=
tippogilossoides pl {Long soogh dab, American plaice} ;
69°056'N,42°15'E Barents Sei, Morway Liver R ) 5 3 2 7 11 .36 — - - - g b
{310} {1-5} (1-3) {411} {7-15}) {21-48)
70°36"™N,46°47E Barents Ses, Norway Liver Sxs 6 3 2 7 9 22 - - - - b
{3-11) {14} {1-3) {4-11} {6-14} {12-35) =
73°04'N, 48°10°E Batenws Sea, Norway Liver 5x5 7 3 7 7 i5 - - - - =
(2-18) {1-5) {1-4} {3-11) (2-12) (721} ~
76"38'N, 36°25'E Rarenrs Sez, Norway Liver 5KS 17 ) 4 18 18 27 - - - - .
(15-21) {5-13) {3-5) {14-24} (13-22) (18-33) g
76°39N, 14°52'E Barcuts Sea, Norway Liver axs i8 & 3 14 12 1é - - - - e
{12-22) {573 (2-4) {11-17} (11-15) {13-19)
74°00'N, 18°00'E Barents Sea, Norway Liver 55 8 6 2 i} ] 30 57 - - - - ne
6-9) {5-7y {1-2) {16-20) (13-43) {36-7%} g
66701, 1°54°W Iceland Liver x5 21 19 5 % 47 38 - - - - 1 =
{18-27 {2.4-12.3) {4.3-5.6;} {32-48) {34-63} (3047}
Limandz limonda {European yellowta# fionnder, Ce dab)
64°N, 23" Whole fish.  lccland Liver 2 15.2 - - - - 258 450 - - - - 8
{14.6-15.8) {25.0-26.0) (40.2-49.8}
G4°30'N, 13°W fceland Liver 1 26.0 - - - 38.0 59.. - - - - o
64°30'N, 16°W fccland Liver 2 20.4 - - - 385 3.7 - - - - =
’ {18.9-21.8) {34.G-43.0) (46.7-60.7} =
64°30'N, 16"W Icelund Liver 1 23.3 - - ~ 540 68.9 - - - - =
- [ae]
66°30'N, 15°W Ieeland Liver 2 17.1 - - - 120 44.2 - - - - -
{14.7-19.6} {10.0-14.0;  (24.2-64.2) oS
66°30N, 25"W Teeland Liver 1 13.2 - - - 160 354 - - -~ - -
Pleuronectes sy. (Plaice) E
Pochora River Russia Muscle and skin 1 - 123 0.79 1.12 3.97 64 - - 004 0.06 z =
p
Ciupea barengus (Atlantic herring =
G4°30'N, 15°W Tceland Musdle and skin 1 9.32 130 - 2.70 3.77 - - = - 2 "
65*30°N, 24°W Teeland Muscle and skia 1 11.9 195 - - 8.05 109 - - - =
=
Sebastes marinus, menielly {Redfish) ) "3
Davis Strait W. Greenland Liver ? 17.828.00 3.9:2.16 9.421.56 18213 932700 127£79.0 15 ©
£1°26'N, 31°42'W Leminger Basio/North Atlaasic  Liver xS 12 4 2 23 77 67 - - - - 11
{9-16} {26-5) (2-3} (12-34) {$4-101) {35-91}
66°01'N, i1°54'W Iccland/North Adantic Liver x5 14 11 2 15 23 22 - - - -
{10-30} {3.4-12.7) {2-4} {9-30} {13-39} {14-38}
701N, 02°CG1'W Jan Mayen/North Atlantic Liver 4x5 23 8 4 20 2 33 - ~ - -
. {15-38) (6-8.9) (3¢} {14-27) (25-18} {31-37)
67°06'N, 18°31'F Halren Banken/North Atantic Liver 55 23 10 3 51 i3 159 - - - -
(17-37} {6.9-13.3} {24 {46-59) {91-177} {114-203)
39°30'N, 41745™W Kap Farvel/North Ardandc Liver S%5 12 5 2 22 111 109 - - - -
{9-15} (3.3-5.6) {1-2) {25-33) (98-130} (79-149)
60"IFN, 89°33'W Fucroe fslands Liver 5xs 24 9 3 49 119 115 - - - ~
(20-27) (6-12) {24 {29-63} {75-148) {104-136)
Eleginus navaga (Mavaga) i7
East Pechara Sea Muscle and skin Sx§ 0.7 64 0.17 059 .91 1.9 -~ - = -
0707 0.33-0.53 6.16-C.1& $.52-0.72 3.8-L1 1.6-2.4
Liver 4x5 21.5 13.4 82 612 824 223 - ~ - -
2123 12-15 7396 53-69 TO-97 1B3-25%
Mtfletus villosus (Capelin) . 17
East Fochora Sea Whole fish 3%4-5 ¥ - 0.3% 4.14 53 72 - - -
10-1.3 0.35-0.43 2.845 5.0-85 6.3-0.8

son/voo




osme brosme (Tusk)

Davis Strait West Greenland Liver 58.0+9.00 41.0+7.0 13.0+4.00 132142 552:1729 522:210.0¢ 15
wimora rostrata {Blue hake) ’

Davis Strait West Greznland Liver 53.0+6.00 35.G+80 6.4:1.80 12535 76222160 61522150 13
mirascyllium fabncu {Black dogfish} X

Davis Swair West Greenland §jver 72.0+5.00 27.0=12.6 8.944.30 47+23 66724230 334+162.0 15
lacrourus bergiix (Roughhead grenadicr)

Davis Sizaic West Greenland Liver 43.0210,00 1702420 6.323.00 86+88 12421730 31523810 15
narbichas denticulatus (Jeby wolffish)

Davis Steait West Greealand Liver 35.0:8.00 8.2x3.60 $.4x1.90 1024 24£9.0 38130 15
lydrolagus affins (Smalbeyed cabbir fish}

Davig Straic West Greenland Liver 70.8.9,00 25000 9.4:1.50 1928 298:860 212256.0 15

adividuals andfor (pools Xindividuals)

Frences ) ’
Muir and Lockhart 1993a: Toxaphene quantified with 5 single response facror; 3CBz = Suw of terra-and pcnnchlorobemme and HCBz; SHCH = Sum of a-, 8-, and v-HCH;
Y.CHL = Sum of oxy, ¢is-, trans-chiordane, heptachlor cpouide, and ois-, trans-nonachlor, ZDDT = Sum of o,¢"-DDT, p,p"-DDT, 0,¢'DDD, ,p™-DDD, 6,p ".DDE, and e DDE; $PCB = Sum of 92 peaks or 108 congeners.

Mok ot al. 1994: As Muie 2nd Lockhare (1) above,
.Savimova and Muir unpubl. data: As Muir aad Lockhare (1) above,
. Muir and Lockhan 19%4: As Muir sod Tockhart (1) ahove

Miuir and Lockbart 1996: As Muir and Lockharc {1} above. . )
. Bright et al. 1993b: ZPCB = Sum of 23 individual er co-cluring congeners.
. Bright et al., unpubl. dara: LPCB = Sum of 47 rS. »
-Darz pmvxded by ICES dasabase 1994: 3Bz = HCBz only;, XDDT= p,p*-DISE only; SPCE = Sum of 11 congeners (101, 105, 118, 128, 138, 153, 156,170, 180, 31, snd §2).
chlor, o)m:hkxdane, and a- and p—chlordanc, 3CBz = YICBz onfy; SHCH = Sum of a-, B-, and v-HCH.

. Stange and Kiungsayr 1997: ZPCB = Sum of 13 congeners; XNDT = Sum of p,p™-DDD, p° p—DDE, and p',p-DDT; SCHL = Sum of frans-nona
- Melnikov et al. 1995: 2CBz = Sum of H Bz and pearachiorobenzent; SHCH = o- and ~HCH; ZCHL = Sum of huprachlor, cis-chlordae, and trans-nonachor; LDDT = Sum of 0,5'-DDT, p,p-DDT, 6,4’ -DDD, ,p"-DDD, 0, -DDE, zad p,#"-DDE;

SPCH = Sum of 7-9 congeners-

. Stange et al. 1996a: EC‘C!l!z —OHCBz only; SHCH = o, -, and v-HCH; £CHU = Sum of w- and ychlordanc, oxychlordane and trass-nomchlor; EDDT = Som of p,p* DDT, p,p'-DDD and p,p'-DDE; TPCB = Sam of congeners 28, 31, 52, 101, 105, 118, 128,138
148, 153, 156, 170, and 18

. Melnikov e al. 1995, 1996: ZCBz = Swm of HCBz and peatachloroberzene; SHCH = a-, 8-, and +-HCEH; ZCHL = Sum of heprachlor, cis-, trans-chlordage, and cis-, frans-nenachlog; ZDDT = Sum of 0™-DDT, p #-DDT, 04'-DDD, p,4"-DDD, 0,0 -DDE, and
b.¢-DDE; TPCR = Sum of 7-2 congeners,

i, Cleenann ¢ al. 1996: SPCB = Sum of 11 congenees (28, 31, 52, 104, 105, 118, 128, 138, 153, §56, and 180; ZDD'I Sum of p,p"-DDT, p,p'-DDD, and p,p"-DDE; XCBz = HCBz only; ZCHL. = trans-nonachlor ocly; THCH = Sum of -, -, and vHCH.

I Skotvold 1996: LPCE - Sum of 10 congeners {28, 31, 52, ].01 118 149 133 153 15(:,am1 3.

i. Berg et al. 1996G: ZPCB = Sum of 39 congeners (28, 74 99, 101, 105 110, 118 128, 138, 141, 153, 156, 157, 170, 180, 187, 194, 206, and 209).
5. Killie and Dable 1996a: 2PCB = Sum of 11 congeners.

7. Xillic and Dahle 1996b: ZPCB = Sum of 11 congeners.

3. Mhir and Macdonald vapubl. 1996: SPCB = Sum of 92 peaks or 105 congeness.
1. Riee et af. 1992 ZPCB = Aroclor 1254; ZCBz = HCB; only non-detects were inchaded in calcnlation of means as 1/, devecrion limic.

absle 6-A18. Recent {collected primacily post-1990} mean concenirations {ag/g wwi of organochlurines i marine mammal samples from Ascric waters.

- Age, ’ Ref-
Region Location Tissue Specics Sex Yeac years Sratistic 'S % lipid ICBA ZHCH ICHL IDDT 3PCB Toxaphens Dicldrin Mirex etence
Rudsou Socair Sailic Blubber Harp seai 2 16.9 Measa 8 - - - - 486 897 . - - - 3
- 7.9 SD - - - = - 289 295 - - -
N.E Greenland {West Ice) Flubker Hazp scal 2 . 1950 -16 Mean Hy 92.8 7.0 854 418 668 809 - - - 1.4
Pups 1994 - Mean 10 68.0 170.0 143 360 605 626 - - -
NCE. Greenland {West Ice) Blubber Harp seal 3 1990 1G5 Mean g - 11 364 - 946 2830 - - - 5
5.3 sD - - 84.5 126 - 933 2940 - - -
Barems Sea N. Norway (Skisnes;  Blubber Harp seal 3Q 1988/89 - RMean 13 - - - 1600 3800 - - - 1
Barents Sca N Norway {Jerfiord)  Blubber Hasp seal 49 1990 - Mean 3 - - - 1100 3000 - - - 1
S. Bateats Sea White Sea Blubber: Harp scal Paps 1993 <1 Mean 11 8.4 110 69.3 698 710 1379 2108 B2.2 12.0 3
- SD - 9.7 [S23 220 300 437 725 1130 352 7.5
S. Bareas Sex East ice Blubber Harp seal g i4 JMean 70 94 3606 1104 2290 3270 4420 2
924 Range 92-56 50-640 70-190  350-5250 550-7870  750-9%%0
3 11.0 Mean 2.0 42 130.0 90.0 1400 2180 2570 2
. 6-19 Range 90-24 60-230 50-140 610-2120 1110-3510 1120-5450
Iceland © Hom - Blubber Harbor seal 39 1988 - Mean 7 - 8.00 17.0 - 1550 5220 - - - 7
Basents Sca Jarford Biubber Harbor seal - 198990 - Mean 7 - - - - - 5200 - - - 1
Norwegian Ses Versteralen Blubber Harbor seat 49 1990 - Mean g - - - - - 3400 - - - 1
S. Barents Sea Jarfond Blubber Grey seal 3 e 1989 - Mean 24 - - - - - S700 - - - 1
. - sD 1.5 - - - 889 614 - - -
3 1990 - Mean 8 95.3 - - - 1510 1720 - - -

00/TT/%9

1T

spupnjod unBi0) 1wetsisiad - 9’451(1:;}5{3

I00Z £998 106 T ¥v4 c%

QAVOd HLIVEH HALLVN ¥V

§5¢

ean/s00 3



	Health Consultation
	Health Consultation: A Note of Explanation
	Review of Fish Samples (Screening Data) From the Suqitughneq River
	Summary
	Statement of Issue
	Background
	Discussion
	ATSDR Child Health Initiative
	Conclusions
	Recommendations
	References

	Figures
	Summary of Contaminants
	Map of St. Lawrence Island
	Northeast Cape Sampling Locations
	Diagram of Fish

	AMAP POP Results from Andromous Fish


