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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://www.atsdr.cdc.gov
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Summary of the Exposure Investigation

This exposure investigation examines reindeer, a significant source of food on St. Lawrence Island,
for the presence of polychlorinated biphenyls (PCBs), polyaromatic hydrocarbons (PAHs), and
organochlorine pesticides. This information will be provided to the local communities at Gambell
and Savoonga, and will supplement information from the ongoing Reindeer Research Program at
the University of Alaska, Fairbanks. In general, levels of all contaminants analyzed were low. We
conclude that no health problems related to the group of chemicals analyzed in this exposure
investigation would be expected in individuals consuming a diet containing large quantities of
reindeer meat and fat.

' Background

The Alaska Native community on St. Lawrence Island, Alaska, live near a formerly used defense
site. This defense site, the Northeast Cape site, was used by the military for activities during and
after World War II. This area has traditionally been used by the Siberian Yupik community for
harvesting, hunting and fishing. Summer fishing camps are still located near the site.

Contaminants such as heavy metals have been found in the environment in previous work done by
the Reindeer Research Program at the University of Alaska, Fairbanks. These contaminants have
been detected in plants which are consumed by the free-ranging reindeer. These reindeer are a
food supply for the local population which depends on a subsistence diet.

The question addressed by this exposure investigation is whether persistent organic pollutants
might also be present in reindeer at levels which could result in health problems for the local
population. This exposure investigation collected data to evaluate this pathway by analyzing
reindeer blood (serum), meat (muscle), and fat (adipose tissue) from animals already being sampled
by the Reindeer Research Program during the Year 2000 reindeer roundup. It was performed in
conjunction with the U.S. Army Center for Health Promotion and Preventive Medicine
(CHPPMS). This information will assist our response to the health concerns from the community.

Reindeer Overview

Reindeer (Rangifer tarandus) are semi-domesticated caribou. Although similar, there are
fundamental differences in the behavior of reindeer and their wild cousins, caribou. Reindeer have
been present in Eurasia for thousands of years. It is believed they have been domesticated there for
at least 7000 years, which is longer than the horse (Edwards, 1994). In Eurasia reindeer are
classified as either domesticated or wild, while in North America they are called reindeer if they are
of the Eurasian domesticated variety, or caribou if they are of the wild variety. This domesticated
factor makes them different from caribou in that they need to be tended on the range to keep them
safe from predators, and may need to be driven to a better grazing area if theirs becomes sparse.
They tend to be smaller than caribou, with shorter legs, and are a lighter color. They may have a
life expectancy of 10-15 years, but mortality factors including disease and predation, not to
mention unpredictable weather may cause them to die prematurely.



Reindeer eat lichen in winter and spring, and grass, birch and willow leaves, and mushrooms during
the summer. They will always try to go to where the new greens are, which may be contrary to the
direction the herder wants the herd to go.

Average reindeer weights (University of Alaska, Fairbanks-Reindeer Research Program).

Adults- Female Average June Weight-  73.8 Kg 162.36 Ibs.
Female Average January Weight- 85.4 Kg 187.88 lbs.
Male Average June Weight- 99.6 Kg 219.12 Ibs.
Male Average January Weight- 923 Kg 203.06 Ibs.

Reindeer herding is an important cultural and economic part of life in many villages in Alaska. A
concern expressed by some community members is that contaminants are being introduced into the
food chain and compromising their health (Alaska Native Science Commission 1998). Current
research programs, such as the Reindeer Research Program at the University of Alaska, Fairbanks,
have analyzed heavy metals in reindeer, caribou, and native plants These heavy metals are readily
absorbed by plants that are in turn eaten by ungulates, concentrating in liver, kidney, and muscle
tissue (Gamburg and Scheuhammer, 1992).

Methods

This exposure investigation examined possible contamination of reindeer with PCBs, PAHs, and
organochlorine pesticides. It was performed in conjunction with the U.S. Army Center for Health
Promotion and Preventive Medicine (CHPPMS). Serum from 25 animals in last year’s (2000)
reindeer roundup was collected. Adipose tissue and edible meat (muscle) was collected from 8
animals which were already being sacrificed and tested under the University of Alaska Reindeer
Research Program. Organ meat was not tested in this exposure investigation. Tissue and serum
were shipped frozen. Analysis was performed by the U.S. Army Corps of Engineers
Environmental Chemistry Branch Lab using standard EPA methodology for these substances (i.e.
EPA 8270C, EPA 8081A, EPA 8082). Data validation was performed by Science Applications
International Corporation, Oak Ridge, Tennessee.

Results

Table 1 (see Attachment 1) summarizes the data collected on PCBs, PAHs, and pesticides in
reindeer serum, muscle, and fat. PCBs were not detected at levels above the 25 ug/L detection
level. Organochlorine pesticides were also present only at levels slightly above the method
detection limit and well below any health-based comparison values. Seven of the PAHs were
present in levels which were accurately quantified.

Discussion

Reindeer are usually consumed from November through December, during the major herding time.
Sometimes there is a hunt in July or August as well. Organ meat such as heart and liver may be



eaten, however there is some disagreement over how commonly this happens. The hind and fore
quarters, and spine meat, are regularly consumed. The fat is eaten and not trimmed off. Meatis
generally boiled, but may also be fried, baked, broiled or dried.

In general, levels of all contaminants analyzed were low. (See attached table for specific values.)
Only benzo (a) anthracene was present at a quantifiable concentration in muscle that was slightly
above a hedlth-based comparison value. Because a Minimal Risk Levels (ATSDR s health based
comparison values) are currently not available for benzo (a) anthracene and many of the PAHs,
EPA’s oral reference doses or oral cancer slope factors were used as screening values for these
chemicals.

~ Several other PAHs (benzo(b)fluoranthene, benzo(a)pyrene, indo(1,2,3-cd)pyrene, and
dibenzo(a,h)anthracene) were found at levels above detection values, but too low to be accurately
quantified. These four chemicals may, or may not, be at concentrations above their respective
screening levels. It is important to note that these are estimated concentrations which were not
considered accurately quantified. :

Small amounts of benzo (a) anthracene were found in the muscle of 6 out of 8 reindeer
slaughtered. The maximum concentration in muscle tissue was 22 ng/g (ppb). A risk calculation
for an individual eating a large amount of reindeer meat and fat is included in Attachment 2. It is
apparent from this risk calculation that consumption of reindeer meat and fat on St. Lawrence
Island does not significantly increase an individuals risk of cancer.

Conclusions

1. Based on the analysis of PCB, PAH, and pesticide levels from the 2000 reindeer roundup,
detectable health effects are not expected in individuals consuming reindeer muscle and fat on
St. Lawrence Island.

Recommendations

1. Continue the usual local consumption patterns of reindeer meat and fat.

2. ATSDR will consider repeat analysis of these chemicals in a future reindeer harvest (2002 or
2003) to determine any change in contamination levels.

3.  Consider analysis of organ meat (e.g. liver, kidney, heart) in any future sampling.

Prepared by:

Robert Johnson

Medial Officer

Exposure Investigations and Consultations Branch
Division of Health Assessment and Consultation
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Attachment 1

Table 1. Levels of PCBs, PAHs, and Pesticides in Reindeer Serum, Muscle, and Fat from the
Savoonga Area.



Attachment {i

Table 1. Levels of PCBs, PAHs, and Pesticides in Reindeer Serum, Muscle, and Fat from the

Savoonga Area.

{Chemical Serum Muscle Fat
detects |max. |m.d.l. detects|max. |m.d.l. detects |max. m.d.l.
(#total) [(ug) [(ug) | [(#Aotal}(ng/g) [(ng/g) | |(#7total)l(ng/d) |(ng/g)
Total PCB 0/25 n.d. 25| |0/8 n.d. 3| |0/8 n.d. 3
Naphthalene 0/12 n.d. 0.02| | 6/8 11J 2.8] |0/8 n.d. 2.8
2-Methylnaphthalene 0/12 n.d. 0.02{ |1/8 |48J 1.2| |0/8 n.d. 1.2
Acenaphthylene 0/12 n.d. 0.02{ (1/8 {39J 0.8] |0/8 n.d. 0.8
Acenaphthene 0/12 n.d. 0.02| (48 |14J 0.8| {0/8 n.d. 0.8
Fluorene 0/12 n.d. 0.02| |{4/8 19 1.7 |0/8 n.d. 1.7
Phenanthrene 012 n.d. 0.02| | 8/8 67 1.2| |0/8 n.d. 1.2
Anthracene 0/12 n.d. 0.02| | 6/8 40 1.5 [ 1/8 3.7nglgJ 1.5
Fluoranthene 012 n.d. 0.02] |7/8 48 17] [ 1/8 5.5ng/gJ 1.7
Pyrene 0/12 n.d. 0.02| |[7/8 40 1.2 | 1/8 5.5 ng/gJ 1.2
Benzo (a) anthracene 0/12 n.d. 0.02| |6/8 22 1.9| |0/8 n.d. 1.9
Chrysene 0/12 n.d. 0.02| | 5/8 19 1.9| (0/8 n.d. 1.9
Benzo (b) fluoranthene 012 n.d. 0.01| |5/8 |164J 2.3| |0/8 n.d. 2.3
Benzo (k) fluoranthene 0/12 n.d. 0.01| | 5/8 12J 24| 10/8 n.d. 2.4
Benzo (a) pyrene 0/12 n.d. 0.008| |5/8 |12J 21| |0/8 n.d. 2.1
1indeno (1,2,3-cd) pyrene 0/12 n.d. 0.01| (48 [8.7J 27| |0/8 n.d. 2.7
|Dibenzo (a,h) anthracene 0/12 n.d. 0.009| |3/8 [6.8J 28| [0/8 n.d. 2.8
Benzo (g,h,l) perylene 0/12 n.d. 0.007| |3/8 |74J 2.3| |0/8 n.d. 2.3
|Aldrin 0/25  |nd. 25ug/L| |0/8 n.d. 0.4| |0/8 n.d. 0.4
JAipha BHGC 1/25 [2.0J |25ug/L| |0/8 n.d. 0.5 {0/8 n.d. 0.5
;|Beta BHC 1/25 |[2.3J |25ug/l| |0/8 n.d. 0.8| |0/8 n.d. 0.8
Delta BHC 2/25 |2.0J [25ug/lL| |0/8 n.d. 0.4] |0/8 n.d. 0.4
Gamma BHC (Lindane) 0/25 n.d. 25ug/L| (0/8 n.d. 04| |0/8 n.d. 0.4
4,4-DDD 0/25 n.d. 5.0ug/L| |0/8 n.d. 1| {0/8 n.d. 1
4,4'-DDE 0/25 n.d. 5.0ug/l.| |0/8 n.d. - 04| (0/8 n.d. 0.4
4,4'-DDT 3/25 |5.0J |5.0ug/L| |0/8 n.d. 0.4| (0/8 n.d. 0.4
Dieldrin 0/25 n.d. 5.0ug/L| |0/8 n.d. 0.4] 10/8 n.d. 0.4
Alpha endosulfan 0/25 n.d. 25ug/l| |0/8 n.d. 0.3| |0/8 n.d. 0.3
Beta endosulfan 0/25 n.d. 5.0 ug/L.| |0/8 n.d. 0.4]| |0/8 n.d. 0.4
Endosulfan sulfate 0/25 n.d. 50ug/L| |1/8 |0.87J 0.8| (0/8 n.d. 0.8
Endrin 0/25 n.d. 50ug/L| |4/8 |3.0J 0.8 |0/8 n.d. 0.8
Endrin aldehyde 0/25 n.d. 50ug/l| {38 |1.9J 1] 10/8 n.d. 1
Heptachlor 1/25 (1.1J |25ug/l| |4/8 |0.56J 0.5| |0/8 n.d. 0.5
1Heptachlor epoxide 0/25 |nd. 25ug/l| (0/8 n.d. 0.4 |0/8 n.d. 0.4
|Methoxychlor 0/25 n.d. 25ug/l. | |0/8 n.d. 2| 10/8 n.d. 2
{Alpha chlordane 1/25 {1.3J (|25uglL| |1/8 [1.0J 0.4| |0/8 n.d. 0.4
{Gamma chlordane 0/25 n.d. 25ug/L| (0/8 n.d. 0.4| |0/8 n.d. 0.4
m.d.l. = method detection limit
n.d. = non-detect [
J = estimated concentration




Attachment 2

Risk calculation for benzo (a) anthracene exposure:

Small amounts of benzo (a) anthracene were found in the muscle of 6 out of 8 reindeer
slaughtered. The maximum concentration in muscle tissue was 22 ng/g (ppb). An individual who
consumed 1 kg (2.2 Ibs) of reindeer meat each day for 4 months of the year would, over a 70 year
lifetime, have an excess cancer risk of 7.7 x 10> '

CxCFlexEFxED=22nﬂzx(1ﬁmgngx10’gkg)xll_(g/dx4mo/12mox701r=l.05xlO“mg/kg-t_.lb?' '
BW x AT 70 kg x 70 yr '

Dosage x CSFo = 1.05 x 10 mg/kg-day x 0.73 (mg/kg-day)’ = 7.7 x 10 excess cancer risk

C = concentration in meat/fat

CF = conversion factors of ng to mg and g to kg
IR = ingestion rate

EF = exposure frequency

ED = exposure duration

BW = body weight

AT = averaging time

CSFo = oral cancer slope factor*

*Note that this is a provisional cancer slope factor and may reflect much uncertainty in predicting risk.



Sampie Numberts for Serum Sampies Only

[Sampie Numbers for Serum Samples wiassociated fat 8 muscie

4 fsetum) samples with the same sample number
2 serura} 22 {serum, fat & mustls
3 {seTom) 23 (sgrum, fat & muscle)
& {serum) 24 {(serum, fat & musclel
8 {serLm} 25 {serum, fat & muscied
9 1serum) 26 (=erum, fat & muscle)
11 {senm) 27 (serurm, fat & muscle)
12 {serum) 29 {serum, fay & muscie’
13 (serum) 37 {serum, fat & muscle)
14 (serum) " Total numbet Of sampies = 24 (serurm, fat & muscel)
18 {serum}

17 (servm)

18 {serLmm}

19 (serum}

20 {serum)

21 (serum}

31 {serum)

Tota Sarrples = 17 serum

Total Mumber ¢ Serum samples only 17

Total Number o Serum sampiles with cotresponding fat & muscle samples 8

Tetal number of fat samples 8
Total numer of muscle samples 8
Total num>er of samajes 21
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The following smnéles were 1ecq
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HLTH RSK ASSES & RSK COM  FAX NO. 410 436 8170

€01 634 4263

07/14 '00 14:59 NO.760 Q&/07

ndeer Research Program

ived on 11 Tuly 2000 at 1420 hours.

Thete appeaied to ﬂe some lealddg of the Serum samples as maistare was present in the

box of vials

The followirg vialsiwere recelvey

1 (3 vialg)
2 (3 vials)
3 (3 vials)

4 (3 vials, T ¥ vials were empty ‘

-5 (3 vialy, 2 vialg WJFIL empty) -

6 (3 vials)

-7 (3 vials, 1 plthe \,Lials was emp#y)

§ (2 vials)
9 (3 vials)

10 (3 wvials, 1 of'the

11 (3 vials)
12 {3 vialg)
13 (3 vials)
14 (3 vials)

~18 (3 vials, 1 of th&' vials was emipty)-

16 (3 vw.h)
17 (3 vials
18 (3 vialag
19 (3 vials)
20 (3 vialg)
21 (3 vials)
22 (3 viels)
23 (3 vials)

24 (3 vials, 1 of thelvials was % xLul])

25 (3 vials)
26 (3 vialg)

27 (3 vials), 1 of the vials was %
28 (3 vials), 1 of thé vials was 14

29 [3 vials)
30 (2 vialy)
31 (3 vials)
32 (3 vials)
33 (3 vials)
34 (3 vials)
35 (3 vials)
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The following numbers were ahsgl in cooler:
!

22 (2 jars) |

93 (2 jars)
24 (2 jars)
25 (2 jarg)
26 (2 jars)

| 27 (2 jaxs)

There were G jars l.a}?besled NB

27 { 0 jars)

. 29 (2 jare)

26 (ﬁ jarsy
2% (2 jarg) -
30 (if jarg)
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FAX NO. 410 43 811
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