
Health Consultation

EXPOSURE INVESTIGATION

Investigation of Persistent Organic Pollutants in
Reindeer on St. Lawrence Island

N. E. CAPE WlllTE ALICE SITE
(alk/a N. E. CAPE SITE)

ST. LAWRENCE ISLAND, ALASKA

SEPTEMBER 21,2001

u.s. DEPARTMENT OF HEALTH AND HUMAN SERVICES
Public Health Service

Agency for Toxic Substances and Disease Registry
Division ofHealth Assessment and Consultation

Atlanta, Georgia 30333

200-1f
F10AK096903_03.11 0007_a

Health Consultation

EXPOSURE INVESTIGATION

Investigation of Persistent Organic Pollutants in
Reindeer on St. Lawrence Island

N. E. CAPE WlllTE ALICE SITE
(a/k/a N. E. CAPE SITE)

ST. LAWRENCE ISLAND, ALASKA

SEPTEMBER 21,2001

u.s. DEPARTMENT OF HEALTH AND HUMAN SERVICES
Puhlic Health Service

Agency for Toxic Substances and Disease Registry
Division of Health Assessment and Consultation

Atlanta, Georgia 30333

200-1f
F10AK096903_03.11_0007_a



Health Consultation: A Note of Explanation

An ATSDR health consultation is a verbal or written response from ATSDR to a specific request for
infonnation about health risks related to a specific site, a chemical release, or the presence ofhazardous
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
sUIveillance 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
infonnation 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 offood on St. Lawrence Island,
for the presence ofpolychlorinated 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 ofAlaska, Fairbanks. In general, levels ofall contaminants analyzed were low. We
conclude that no health problems related to the group ofchemicals 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 ofAlaska, Faifbanks. 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
ofthe 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.
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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 ofAlaska, Fairbanks-Reindeer Research Program).

Adults- Female Average June Weight- 73.8 Kg
Female Average January Weight- 85.4 Kg
Male Average June Weight- 99.6 Kg
Male Average January Weight- 92.3 Kg

162.36lbs.
187.88lbs.
219.12lbs.
203.06lbs.

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 ofAlaska, Fairbanks,
have analyzed heavy metals in reindeer, caribou, and native plants These heavy metals are readily
absorbed by plants that are in tum eaten by ungulates, concentrating in liver, kidney, and muscle
tissue (Gamburg and Scheuhammer, 1992).

Methods

This exposure investigation examined possible contamination ofreindeer 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 ofAlaska 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 ofEngineers
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, PARs, and pesticides in
reindeer serum, muscle, and fat. PCBs were not detected at levels above the 25 ugIL 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
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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. Meat is
generally boiled, but may also be fried, baked, broiled or dried.

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

Several other PAlls (benzo(b)fluoranthene, benzo(a)pyrene, indo(I,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 ofbenzo (a) anthracene were found in the muscle of6 out of8 reindeer
slaughtered. The maximum concentration in muscle tissue was 22 ng/g (Ppb). A risk calculation
for an individual eating a large amount ofreindeer meat and fat is included in Attachmenr2. It is
apparent from this risk calculation that consumption ofreindeer meat and fat on St. Lawrence
Island does not significantly increase an individuals risk ofcancer.

Conclusions

I. Based on the analysis ofPCB, PAR, and pesticide levels from the 2000 reindeer roundup,
detectable health effects are not expected in individuals consuming reindeer muscle and fat on
S1. Lawrence Island.

Recommendations

I. Continue the usual local consumption patterns ofreindeer meat and fat.

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

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

Prepared by:
Robert Johnson
Medial Officer
Exposure Investigations and Consultations Branch
Division ofHealth Assessment and Consultation
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Attachment 1

Table 1. Levels ofPCBs, PARs, and Pesticides in Reindeer Serum, Muscle, and Fat from the
Savoonga Area.
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Attachment 11

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.!. detects max. m.d.1. detects max. m.d.1.
(#/total) (ugIL) (ugIL) (#/total (nglg) (nglg) (#/total) (nglg) (nglg)

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 11 J 2.8 0/8 n.d. 2.8
2-Methylnaphthalene 0112 n.d. 0.02 1/8 4.8J 1.2 0/8 n.d. 1.2
Acenaphthylene 0112 n.d. 0.02 1/8 3.9J 0.8 0/8 n.d. 0.8
Acenaphthene 0/12 n.d. 0.02 4/8 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 0/12 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 3.7 nglg J 1.5
Fluoranthene 0/12 n.d. 0.02 7/8 48 1.7 1/8 5.5 ng/gJ 1.7
Pyrene 0/12 n.d. 0.02 7/8 40 1.2 1/8 5.5 nglg J 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 0/12 n.d. 0.01 5/8 16J 2.3 0/8 n.d. 2.3
IBenzo (k) fluoranthene 0/12 n.d. 0.01 5/8 12J 2.4 0/8 n.d. 2.4
: Benzo (a) pyrene 0/12 n.d. 0.008 5/8 12 J 2.1 0/8 n.d. 2.1
: Indeno (1,2,3-ed) pyrene 0/12 n.d. 0.01 4/8 8.7 J 2.7 0/8 n.d. 2.7
i Dibenzo (a,h) anthracene 0/12 n.d. 0.009 3/8 6.8J 2.8 0/8 n.d. 2.8
Benzo (g,h,l) perylene 0/12 n.d. 0.007 3/8 7.4J 2.3 0/8 n.d. 2.3

! Aldrin 0/25 n.d. 2.5 uglL 0/8 n.d. 0.4 0/8 n.d. 0.4
i AlphaBHC 1/25 2.0J 2.5 uglL 0/8 n.d. 0.5 0/8 n.d. 0.5
IBeta BHC 1/25 2.3J 2.5 ugIL 0/8 n.d. 0.8 0/8 n.d. 0.8
i Oelta BHC 2/25 2.0J 2.5 ug/L 0/8 n.d. 0.4 0/8 n.d. 0.4
I -- '-------

1Gamma BHC (Lindane) 0/25 n.d. 2.5 ug/L 0/8 n.d. 0.4 0/8 n.d. 0.4
14,4'-000 0/25 n.d. 5.0 ug/L 0/8 n.d. 1 0/8 n.d. 1

14,4:-00E 0/25 n.d. 5.0 uglL 0/8 n.d. 0.4 0/8 n.d. 0.4
,4,4-DDT 3/25 5.0 J 5.0 ugIL 0/8 n.d. 0.4 0/8 n.d. 0.4
iDieldrin 0/25 n.d. 5.0 uglL 0/8 n.d. 0.4 0/8 n.d. 0.4
, Alpha endosultan 0/25 n.d. 2.5 uglL 0/8 n.d. 0.3 0/8 n.d. 0.3
i Beta endosulfan 0/25 n.d. 5.0 ug/L 0/8 n.d. 0.4 0/8 n.d. 0.4
IEndosulfan sulfate 0/25 n.d. 5.0 ug/L 1/8 0.87 J 0.8 0/8 n.d. 0.8
IEndrin 0/25 n.d. 5.0 ug/L 4/8 3.0J 0.8 0/8 n.d. 0.8
, Endrin aldehyde 0125 n.d. 5.0 ug/L 3/8 1.9J 1 0/8 n.d. 1
: Heptachlor 1/25 1.1J 2.5 uglL 4/8 O.56J 0.5 0/8 n.d. 0.5
Heptachlor epoxide 0/25 n.d. 2.5 ugIL 0/8 n.d. 0.4 0/8 n.d. 0.4

, Methoxychlor 0/25 n.d. 25 ug/L 0/8 n.d. 2 0/8 n.d. 2
, Alpha chlordane 1/25 1.3J 2.5 ug/L 1/8 1.0J 0.4 0/8 n.d. 0.4
Gamma chlordane 0/25 n.d. 2.5 ug/L 0/8 n.d. 0.4 0/8 n.d. 0.4

m.d.1. = method detection limit
n.d. =non-detect

'------

J =estimated concentration
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i 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. 5.0 ug/L 1/8 0.87 J 0.8 0/8 n.d. 0.8
IEndrin 0/25 n.d. 5.0 ug/L 4/8 3.0J 0.8 0/8 n.d. 0.8
i Endrin aldehyde 0125 n.d. 5.0 ug/L 3/8 1.9J 1 0/8 n.d. 1
! Heptachlor 1/25 1.1J 2.5 uglL 4/8 O.56J 0.5 0/8 n.d. 0.5
. Heptachlor epoxide 0/25 n.d. 2.5 ugIL 0/8 n.d. 0.4 0/8 n.d. 0.4
•Methoxychlor 0/25 n.d. 25 ug/L 0/8 n.d. 2 0/8 n.d. 2
. Alpha chlordane 1/25 1.3J 2.5 ugIL 1/8 1.0J 0.4 0/8 n.d. 0.4
Gamma chlordane 0/25 n.d. 2.5 ug/L 0/8 n.d. 0.4 0/8 n.d. 0.4

m.d.1. =method detection limit
n.d. =non-detect
J =estimated concentration



Attachment 2

Risk calculation for benzo (a) anthracene exposure:

,-

Small amounts ofbenzo (a) anthracene were found in the muscle of6 out of8 reindeer
slaughtered. The maximum concentration in muscle tissue was 22 ng/g (Ppb). An individual who
consumed 1 kg (2.2Ibs) ofreindeer meat each day for 4 months of the year would, over a 70 year
lifetime, have an excess cancer risk of7.7 x 1O·s. .

ex CF x IR x EF x ED = 22 nglg x (10-' mg/ng x 103g/kg) x 1 kg/d x 4 mol12 mo x 70 yr = 1.05 x 10-' mg/kg-d
BW x AT 70 kg x 70 yr

Dosage x CSFo = 1.05 x 10'" mglkg-day x 0.73 (mglkg-day)-I = 7.7 X 10-5 excess cancer risk

c =concentration in meatJfat
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.

7

.

"

Attachment 2

Risk calculation for benzo (a) anthracene exposure:

,-

Small amounts ofbenzo (a) anthracene were found in the muscle of6 out of8 reindeer
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Samp!e Numbers for Serum Samp'l.es On!J' Sample Numbers for Se;um Samples w/associated fat & ml.lscte 
1 {serun) sampJes with the same sample number 
2 (serum) 22 (serum fat & musde) 
3 (senJm} 23j_serum, fat & muscle) 
-6lserum) 24 (serum. fat&. mu..&:ele) 
8Jserun-n 25 {serum, fa~ & muscle) 
91sewm'l 26 (eerum, fat & muscle) 
11 {ser~~) 27 (sen.tr.., fat & muscle} 
12 {sen.nn) 29 {serum, fat & muscle) 
13(serum) 30 (serum. fat & muscle) 
14 (serum) Total number of samples- 24 {serum, fat & muscel} 
16(serumJ 
17 (sen.m) 
18 _(serL:m) 
19(serum} 
20_(serum) 
21 (serum} 
31 (serum) 

Tota; Sarrples::: 17 serum 

Total Number o~ Serum samples only 17 
Total Number o: Serum scm pies with corresponding fat & muscle san pies B 
Total number of fat samples 8 
Total num:,er o1 muscle samples 8 
Total num-;:,er of sam::Jles .q 
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NOV-20-2000 MON 04:43 PM HLTH RSK ASShS & kSK CUM ~AX NU. 41U 43~ HI IU P. U4 

EED 601 634 4263 07/14 '00 14:,( NO.(oU U'/V( 

:1 we.s .. ee:-c 
ti. COOLF-R RECEIPT FORM 

'i 
i 
·I ., 
I 

·I 
i 

I 
'I 
I 

·I 
·I 
'i 
. [ 
I 

·I 
I 

;I 
'I 
.! 

p,ml\ocelved! _$ # . 
Project: 

A. 

r?" • t <;. I 

1

m I ' ~ ~ • f •• " • I • ,._ a. M • • ' • II i ~ • Jo A ' ~ ol I I • I • I j j ~ ~ ! I • ~ • i U 

HIJw m"any .a, whore;... ~·. -~~ se~f dat@: sMI Mmi!; ~ r;;;;; 
2. Were ·custod:;" seals un~rvken and In ct at lM date and time. or amval? ......................•.• , · N( 
3. Werr:. custody !lllpers sealii!l':lln a plas lo bag & taped ins ida to the lid? ..•••••.•..• , ... , ... , . . . . . . YES ~ 
4, Wore cunt.ody pGpett.dilii!KI' out prop!i! ~nk1 elgned, eto.)? ••.••• , • . • . . . • .. . . . . . . . . . . . . . . . . . . . . YES ~ 
5. Old you sign custody p~pe!'$ In the ap roPrtate place? .. , ......................... , ........ , . @ N( 

~, Ws.~ project ldolltlt'iablai from custody pern? If YES, enW proJect nam~ Rllhe top Of th!( fonn . • • • • YES N( 
7. If roqulr!!!d, wo:; MpUghi ic('! Ut.;ll!r;l'f ypu of Icc~ ~) (Templ)ratun~: ~Cf_. ,_C-:_) ij /;YeS . ~ 
8. Have .designated per..;;o~ lnitlal here t aoknawt~dge receipt or cooler: -~ (date) 4_ff}.t)-0 

D. I,.QG~!pl fJ:l~9..h.: 

c3to samples were ro~ooa-1n: 
(sl~na~uru) ~·--........._-

.. ~ 
\\ 

......._.----1'' f---__._, by {pr1nt} __ _ 

-+----~ ...... -------~ -----··---•w 
9, Desor1~~t typcy of pa~king In eooler: . 

10. Wore all bottles eeaiM In sep~rat~ p! ., • ~ • ,._ o) ' If I ' .. 4 ' fo ., • I t- I f • .. o. • • • • "' o t ~ I I " ~ I!P ) t 8 ' I ._ • 'I' 

11. Did an: bottles Mlve ~nl)roken & were bela In gQod com.iltiof'l? •• , , ••••.••....••........•.•... , • 
12. Wer~ itll bottle l;abrS:~l.S <:chnplete (10, d e, timt:, ~lgnat'-111?, preservative, tlc.)? ......•.. , •• , .... , , • , 

13. Old all bottle lab~l.s agrJe with cus.tod pap~rs? . · ..• 1 , ............ , ••••• , • , ••••• , • , , , ••• , , .. 

: i ' . 
14. Were corr0~t cot".tain~r~ used forlhe t sts tndloated? • , .. , ........ , , ................• , , , , .... 

YES NC 
YeS N( 

YES N< 

YES NC 
YES NC 

1 D. W"m collllct prt.i~:~~h::.:.ti~!!!S ~uded to mples? , , .• , •••••.• , • , •......•. , , . , . , ........ , . , , • • • Yea N( 

16, Was a suffkAent act~o1.int of sample se tor tests lndlcall!d? • , , .... , ... , ....•.. , . . . . • . .. . . . . • • • • ves N< 

17. Were but:Jble1:' abs~nt l~;vo!ati\e samp s? If NO, li9t by Project 10 #: ·--~-..... ,·--~--~~- YES NC. 
1 L'l. W>.IS trte project rm:m~y+r called ~nd 5 atus discussed? it YES, olve detalll!ii on ibe b8..:;k of lhi~ nmn , , , . Yi:.$ NC 

10. JA!ho waa ca!le.d1 ~-·~····· ~ BY whom? ~- _ (Date) -·~~~-

.,f,J'~~ ...... ~~ ~ p.--
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CHAIN OF CUSTODY RECORD 
C.ate Exnctea: -----
O.;,te Di,aled: ------
D<~te Asalyz.c-d~ ------

A e;td)u."Jt: 
[ ~tt~~~ Set JD! T-SpQ~U~ n- -- I~ I I I I I : 

! l fidd Comment: ! I I I IT I i -s 
r flauChem. Samp.k Samp[t: I Nu~(Q( J 

Da~ SiUll ed l field In J'tumbu Numba(s} Mat!il C~:~l4•in cs fteJTAf\!1 
I I I 

-- -

./ 

-·- -- !----------"- ··----

-
l 

Relinq~shed by:: {Sigurure}. ~,~.t•iTiR e lL~~ b,: {s-.ptaic~ Rii~quished 'br- (Sf&natun) ! !hte.[T;me RecciTed Jtr. (Silf'ature) 

2:-#~ 11 ~lt3~f 1~JK~-n1 i l -
RdiRq-L:Aiho::d b.J: (Sigmol·m:) D•t~fT"~m~ I" R~d bf~ (SI&talvr~) Reinquillled br: (Si!DahtK} O.te.fli me. Rtceivl:d ll:t: (Signlne) 

I l -l . - .. - .. - ----~ ·--- -- --· -j __ j - --. . . - . -· 
- -·-- ----lJ-~ - - -- -

~- -· - - --

ReJi::~qti.Nit~ by: (Sii;l'l\ai·xe} t Ih.li!:rU!'le. R«>t!ilnd h;;: {-Sipaln~) . R~inqui·m~ irr. (Si1,n.alure) 0-11!-~}Ti~~ P.,.ea,ived .h}: {Siparure) - --
_ .... ~-

1 I - - ____:=,... 

- - - i ! I .:;~ ~ I 

Re1inq.liisl:ed :Cy: {SipilllK~) L O.ltejTime R~tiRd hy; (Siplhtre) R•£inqlfish.e4 by: (Si&n.t~r~) Dat,;fTirne Rel:.<Ci" ~e~~ by: (Sign lure} 

l l l - -
-- -- ---

Rdin_qtJislwJ by: (Si&~tllr~). Date{7ime Rw5or~ .bf- (Sipalut~} Rdin.qui lhed br- ( Si&lla tuu:} - ilOJte:fTime Reeenect by: {Sigt~~ture) ~-=).-~ 

f I I 
.2 ": 

t 
-

.. 

Final Dis:positian: Sign:1ture: __ ... ------------- _________ . ______ _ 

,~~--_-_-_ ---=-=--=-=--=-=---:__~==-::::::..:::::::=-.:: -::~--===na~-:J~t-W•hin-=wav-=.i:5,;.1t:·:Y;...'k .. -r.t~v--~'r:~-r.-l..~:;:..li~=~--:==--=~--=-=- -- ---~--~-·-----~-==---~~::..--_-. 



·......-+---- .. -·---1·-· 
I 

• lo < , II • -~-..ooo. ''' 1~, •t ">•• "•- '"" "' "'''f'' ' , If 1 It '• • 

i 

·I 
II 



NOV-20-2000 MON 04:45 PM P. 07 

'· Ll•,o,,••' 

' \ 



ii 
il 
il 
II 
lj 
[i 

il 

II 
!I 
I .I 

II 
'i II 

\I 
II 
lj 
li 
!I 
11 
I 
I 
I 

I. 

NOV-20-2000 MON 04:48 PM HLTH RSK ASSES & RSK COM FAX NO. 410 438 8170 P. 08 
EED 601 634 4263 07/14 '00 14:59 N0.760 06/0l 

lOAF Re .ndeer Research Program 
' 

The following sa.mJles were r ived on 11 July 2000 at 1420 hount 
There i'l-Pvea~cd to ~e >'omc lcaki s ofthe Serum sw-npl~s as moi.~ture was present in the 
box.ofvials 

I 
I 

The fo11owidg vialslwere receiv 

1 (1 vi~.ls) 
2 0 vials) 
3 (3 vials) 

4 ( 3 vials; 1 Ih vials were emp 
. S (3 via11),, 2 vials -wfr~·ctnpty) ·· · · · J ·•• ' 

6 (~vials) ' 
· ? (3 vials, 1 of the ~ials was em y) 
S (3 vials) i 
9 (3 vials) · 

· -10 (3 viab, 1 ofthe!vials·wu Yz till) 
11 (3 vials) 
12 (3 vials) 
13 (3 vials) 
14 (3 vials) ; . 

-~ 1 S (3 vial~, 1 of the! ~1als was el . y) · 
16 (3 vials) · 
17 (3 vials) 
18 (3 vials) 
19 (3 via1s) 
20 (3 vials) 
21 (3 vials) 
22 (3 vials) : 
Z3 (3 vin.t~) l 

24 (3 vials> l ofthelvials was '14 ll) 
.25 (3 Vild S) , 
26 (3 vials) . , 
27 (3 vials), 1 ofthe vi !Us wa.s% full) 
28 (3 vials). 1 ofth~ vials was 1h full) 
29 (3 vials) i 
~0 (~ vi;,.l~) 

31 (3 vials) 
n (3 \•ia.h) 
33 (3 vials) 
34 (:3 viah) 
35 (3 vials) 

f: ...... , .. _, 
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601 634 4263 EEO 

i 
Th!b foUowi.rig numbers wer.c ahl 

I 
' I 

22 (2 jars) , 26 (2 jars) 
23 (2 jars} . 27 (b. jars) 
24 (2 jars) 2~ (i jars) · 
25 (2 jars) . 29 (~jars) 
Zo (2 jars) 30 (f jars) · 

- '2.1 (2 ja.f~) ! 
.,, . ' ' 

There wer.e 6 jars l.ajbtded NB 

in c.ool.er: 

FAX NO. 410 4:3o e11u f'. u~ 
07114 •oo 14~59 No.760 onor 
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