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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 . 
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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 Suqitughneq 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 Suqitughneq 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 : 

∎ 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 Suqitughneq River are safe to eat . For this reason, ATSDR : 

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

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 : 

∎ Adults and children of Gambell and Savoonga should refrain from eating fishfrom 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 Suqitughneq River while at the 
fishing camp . In these cases ATSDR recommends : 

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

0 Fish should not be stored in large amounts for later consumption . 
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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 Suqitughneq 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 Suqitughneq 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 Suqitughneq 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 Suqitughneq 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 (slsug02), one downstream control 
location (slsut01), the spill tributary (slurc01), and a downstream stressed area near the intertidal 
lagoon (slsug0l) . A control sample was also taken from the Quangeghsaq River (slgan0l), a river 
unaffected by the spill. (See Figure 2 for sampling locations .) 

The Suqitughneq 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 Suqitughneq River drainage area, while ninespine 
sticklebacks and a marine sculpin were found only at the furthest downstream area, near the 
intertidal lagoon (slsugO1) . (Only one marine sculpin was found .) Dolly Varden char and 
ninespine stickleback were also captured at the control location along the Quangeghsaq River 
(slgan01) . 

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.) 
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Discussion 

This section describes ATSDR's approach 
to assessing whether the fish from the 
Suqitughneq 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 Suqitughneq 
River (COE, 1999a) . Specifically : 

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 
PAHs 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 . 

4
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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 Suqitughneq River bottom of a river and collect in sediment . 
lack sufficient detail to determine the PCBs do not decompose easily; they remain 

in the environment for many years aftercontamination levels in individual fish, I ' 
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 PAHs 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 Suqitughneq 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 thatfurther 
evaluatioi, 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 Suqitughneq 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 EvaluatingPCBs and PAHs in Suqitughneq River Fish 

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

• Potential exposure to PCBs and PAHs in migratoryfish 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 Suqitughneq 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 . 

7
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Conclusions 

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

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 . 

2. 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 Suqitughneq River fish, 
ATSDR supports additional sampling of the Sugituglmeq River and nearby water bodies 
that are used for subsistence fishing . ATSDR recommends that future sampling studies : 

1> Collect migratory fish from the Tapisak and the Sipenpak Rivers/Lagoons 

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 . 

2 . 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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3. 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 . 

4. 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 Suqitughneq River before we receive additional sampling data. If so : 

Fish from the Sugitughneq 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 . 

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 
... : l~}tarif~ ~~is . 

' Y+i'f'+(JY.$ it ~ f f 
++f'Y 

Downstream SlsuqOlaDV 66 1 .6-8.9 5.38 0.140 nd 
Suqitughneq Dolly Varden char (41-225) 
River 

SlsuqOla9SB 75 1.6-2.6 4.58 nd nd 
ninespine (40-70) 
stickleback 

Upstream Slsug02aDV 20 4.5-8.4 5.06 0.160 nd 
Sugitughneq Dolly Varden char (114-212) 
River 
Downstream Slut01aBF 1 4.7 4.41 nd nd 
Control Alaska Blackfish 118 

Slut0laDV 4 4.5-7.1 3.20 nd nd 
Dolly Varden char (155-180) 

Spill Tributary SlurcOlaBF 11 3.5-5 .9 2.06 0.100 0.114 
Alaska Blackfish (90-150) 

Control S1ganOlaDV 17 5.4-7.7 2.49 nd nd
 
(Quangeghsaq Dolly Varden char (137-195)
 
River)
 

S1ganO la9SB 20 1.8-2.6 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 

Source: Montgomery Watson, 1999 . 
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Figure 2. Northeast Cape Sampling Locations 

Source: Montgomery Watson, 1999 . 

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 a a ay a Vshaped wedge
 
to remove 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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