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,
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1570.

MLlt!'s
fhe June 10, 1968

Tdds
United States Atomic Energy Commission
Division of Hate rials Licensing
Isotopes Branch
Washington, D. C. 20545

Dear Sir

I am enclosing the data and information you requested regard-
ing my request to use radioactive isotopes under By-product Ma t e ri al
License N o. 50-02430-07 in two unrestricted areas in Alaska. Thismaterial is sent according to your letter dated 15 August, 1967The two field sta tions , i.e. unrestricted areas , in the vicinityareof Home and Cantwell, Alaska. An Alaska State map showing the
approximate location of the two field sites is en closed. You willn ot e that we are supplying calculations f or possible contamination
for all the is otopes we have permission t o use under the By-product
Material License mentione d above.

The calculations are based on the condition that only one
e xpe rime nt using radioactive isotopes will be conducted each year oneach grazing plot of 100 feet radius. The experiments are to be con-
ducte d during the four major climatic seasons and the animals will
be tethered on previously ungrazed plots of tundra during each newe xpe riment . We anticipate the total of five experiments per climatic
season or a total of 20 radiois otope experiments on each field sta-tion per annum. Cons ide rin g the expense of conducting these e xpe ri-
ments under natural grazing conditions, it is most unlikely that theabove figure, i.e. 20 experiments
be realized. per annum per field st ation , will

I will be pleased to supply any furthe r inf ormation you reques t ,
but re spe ct f u lly ask that you give this app li ca t i on consideration at
your earliest convenience as we must conduct our summer research workduring e arly Augus t.

Respe ctfully s,ub ted,
,

sa k m M
J a ck R. Luick, Ph.D.
Professor of Nutrition

1

JRL;jd
Enc. o j

i

Ny , > < > L* ; ; , ? [p ' 't .

u
9302170374 921022 ~'~'

PDR FOIA
BOURKE92-473 PDR

*
..

_ - - _ - - - - - - - - - - - - - -



- m. .- ey .. . . . , ., - ,, ,, ,
m .. %.--... ~ .. .U _. . ,%.... .. t. ,-

i.1 A i.'.li,lA.!
,

-* . U - o, . .' 2%. -. m.

'

.

' '
-

'- .

%, ,

.Ve.' ~
k*e, wh

a-
ge

(,'J(
...

. . * . . ,A W** .. .y
*'.w 8.

p.,gx.{r .ht*t P.M.*b c,** gene f*A d

f;"
,f }w+a~ s, gkn,s f _f J
p, s,s

*

s ,

:.c/ ,W hg;f.Dg'h '%ySF' **
,

~

, .
,, / , 1 cp= w:y4.g, -;, e ,,,,. . r-e._..#>pv -w., a

- s sn
\ nasa . ;;/Ay,J -.c. p = ban

ay sr., eey- p.,,
."

ir ;
g, ( ~'

i j/ .,( R@ W W}k'*[=t p
} ",Y | y.-

; '

_,

. t . . ncr'ea se.y.. s , ge..g. ,g. .
y,.W,,L,

...a* ',

' .I \
'I* . ,/; @, s,,<,.'

cene. ., 5,;
- f

. , , . ~ . . ~ . .

.
e,.3,,., 4. . . . . .. ..

+9' . . . u ....a . , -

. g ,,. ...i g
Y ..c.

* *j.('/ \ . k. ,. ( (3 A. q%
9 i1 ,;

, '''"-m,,,n .

.. ,1 .[ ' ~

sQ--y /r,
-

<

1; i {1d...fca-... . . -,

e %***4

.. . '' 3mf( 6 iswo ,

g og,3, [ .... o ...! 'trA ,,,, , , , , , , , . .--g ,-1

[ ' \,,,4g.M.*g' -

,"*4,, <fy, '", 0 74 ,f ,-W .

% $s .. s. , x- c.-

'''{ ['hi) . . f,'f G yQ(&
,

| Eb- N-

s'

! . *%1,y %T P_ GShf (M " \af,
, _

;

, .

.!. s.a m y?. % L s. .,.f. ,;3 q3fxj
.

, p'. ;;
; ao , ,.g amu , jt,. w. g''" -- % ..$ .g ( 9::g/,,,,,, x .

s a.yy'
% . ,g). .

>i
J,,js,,,**.e* ca

A. ,e,g. -
,

.

g,r a- ,,, m
<y.

go fp.
-

.. *e + y, ,,.
, ,,

> --

. ' - ,

( k. \ .
*',,

4[' Av ./T.% . =/{ 2.d w},+d 'r**t,,,, v,-s. / % yk*~ 1 m'
|s>s*l

. 4 . .m , ,, s L..,a -

D**if } gf '. .!- t %. - -

'

r*J**'Q
~ %..x*

s;| t y4
- \ /

L ,. ..
- N J .g

. ..d
-

v .: W
t. ,ss** 1, . .... ,, .. ,Mn?* a n > - *> > * J

, - 4._J _ L ===='e a

g'4, . N ,*
..

-l f

gg /| !,,,, ~ ~~m~c:: . ' .. , /~,,7 ,. > (. M
'

~'' N'
. ga,,,s g*-

4
"

m. m s
,... i,y.m.

N# h
,

. * " * * * *
, *

'd g.

* mL}.E,.. =M . % ; 'h ,... Q N *g
i

i gA
**~ *|

,h,,,,,
se,,~,,,;*%

~,-
- *s , v ~

ff
4.**= koa ''"

raimer s . . ..!.y ~ J,

-., s.w.|
.

*<
. ._. q%,g/ m,,'M''=

, '"''; \ n * ''
y=*0 ;a'* *j*"" '''s"'5 + ~

*"' - '

' ', ,, ,,, f,;;* a*4y -/ j.:
=** ,, C,- e- , , ,

,A
~ n*'

o } = &'
*f.W'u : '**'* ) u.k n 1 ~., Le,P( c'

4.- + mR > ,nch W~Ja '=%-W*p~
-

a
(

% -~, ', J'.'';,fM..Ah~k;:,, _ ) g4 A r |Q',Q/I#-
i

l I.
'

jves
- I'"'*"'T , ,, i,;,, 9

' -

.

,

I 4

!

l

!

|

" ''- r-



-

tQ
'

.

,

_ V p-
m

.

. .

t

CANTWELL TIELD SITE

This research field site is located near Cantwell,
Alaska, as found on USGS quadrangle map Healy B-4 and in~

cludes four sections imme diately t o the south of section 31

and four sections immediately to the south of section 32 i
(see figure 2). The point of land in this group of sections

clomast to the Tcwn of Cantwell is at Ma rke r R-7-W whi ch

lies 1/4 alle due south of the Can twell road. The di re c t

dis tan ce to the nearest dwelling is approxima te ly 0. 3 3 mile s .

The land north of the site, i . e. , be tween this marker a
and the town, is privately owned and not used at p re s en t .

This land by consent of the owner and the next 0.25 miles
south of the marker can serve as a full a i mile buffer zone

be tween our research site and the town. This 0.5 mile s t re tch
of land has a northern slope down into the town. In contrast,
the f_leid site to the south.has a south facing slope and
drains into the Cantwell Creek , which flows n orthe as t across

the north two sections of the field site. Approximately 0.25
miles after the creek leaves the field site, it joins the
Jack River, which in turn flows ihto the Nenana River about
7 miles further downs tream. To the best of our knowledge ,
t he re are n o dwellings on Cantwell Creek and neither the

Cantwell Creek or the Jack River at 'his point serve as domes-
tic water s ources. The rest of this proposed site to the
s outh of the Cantwell Creek is all north sloping and drains

.
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.

.. . .

. .. - _ _ - _ _ _ - _ _ _ _
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*3into the creek. The road to Summit, Alaska, from.the.,

5 74
C an t we ll- De n ali road int ersection passes across the southeast

!

corner of the field site. The re is a maj or drainage st ream

passing under the road from the hills on the south to the

creek on the north, so that drainage onto that highway would
1

present no proble m. All work with radioisotopes will be

perfor med at c on s i de r ab le distance from this road.

Mean monthly temperatures during the s ummer months range

from 40' to 50'r and mean monthly rainfall ranges from 1 to 4
.

in ch e s . Due to its proximity to the t own , the ridge area has

n ot been grazed by caribou as has the terrain further afield,
and the vegetation is re ma rk ably lush in comparison. This

will be of value in sublimatinE the nomadic tendencies of
re in de e r. The movement of all animals receiving radioactive

is otopes will be severely rest ricted by use of te ther , h obble ,
or portable f en cin g. The animals will be supervised at all t;

t i me s in the field,

Note Cantwell is approximately 150 miles southeast of

fairbanks and is located near the entrance t o McKinley Park.
Cantwell itself is largely an indian settlement of about 80
residents. It is presently isolated by road for 8 months of
the year but during the summer months re ceives some visitors

who turn of f the route into McKinley Park ( Denali Highway) to.
,

pu rch as e gasoline and p rovisions. Access to the area by

hunters, campers and transients is limited to the two roads,

and due to the open lan ds cape , restrictive signs will be e a s i ly
seen.

|

|

|

|
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,'orm 22 %-t UNITED STATES FORM APPR.WED#',C,[.m, Dff'ARTMENT OF Tilt IN11:RIOR HUDGET DUREAU No. 42-R996.3
13UREAU OF LAND MANAGEMENT

1,and Ofrire and berl Al Nunber
'

i

- SPECIAL LAND-U$E APPLICATION AND PERMIT
SEE INS TRUCTIONS ON REVER5E

} } Nume spost, mud.ar unstrat, und lastl Address onclude sq code 1
Univ rsity of Alaska
Inst tute of Arctic Biology College, Alaska 99701

| | 2a. Give the legal description of the public lands for which you are applying
,,

i 5 18 S. 7 W. Fairbanks, Alaska

6 18 S 7 W. Fairbanks, Alaska4

i

i 1
,

Section . Township , Range Meridian, State of,

/ b. For how mam' rests are you requesting this permit) (Not to escord /tr c years),,

5 Years,

, t,j c. Are the lancia adjacent to a highway? {X] Yes C No U/ " yrs," complete the /o#ou ing!
I ,, ' h

,
i Type of highway C Federal X] State O City liighway nurner 3

i .

' f, ',
d. Ilow many miles are the lands from the nearest city or town? 1/4 Mile from Cantwell

4 4.

3a. Are you 21 years of age or over? O Yes O No b. Are you a citizen of the United States? Cyes CN
* :

<

c. As applicant, are you a O l'artnership C Association O Corporation g,

es , '
'' '

d. Are the statements required by Instruction Number 2 attached? [)(] Yes C No
f

*

-

j i e. As appliunt, are you un agency of the O Federal Government X] State Government O l'olitical, subdivision

{ of any State?''

!
- 1. !! ave you examined the lands described above? K] Yes C No

;,+ 5a. Are the lands now improved, occupied, or used? O Yes IX] No (1/ "yes," describe improt rments and purposes.
|

,
and oder;ttjy users and occupants)

1i*

"f b. Are there springs or water holes on the lands? c. What is the proposed source of water for domestic or!

X3Yes No fij "s cs." gn e partic;,lars) other use?
i > Cantwell Creek flows through the Either Cantwell Store or Cantwell{'j land. Creek.

j d. Do the lands contain minerals? O Yes O No e. Do the lands contain timber? O Yes C No
; til "> rs. " specs |> > lif "yes," list species and volume of tomber)
U

" ~f Minerals Not Known Scattered and largely immature
h Picea Glauca. Volume unknown,
h
3 6a. What do you propose to use b. - What improvements do you intend to make on the lands? (Descrilic incproi t wrets1 the lands for? arid attach drau ungs, i/ cont enient)
?*

~( Reindeer Research,

Proj ec t . None

c. What is the estimated cost d. What are the proposed sanitation facilities?
*

of propased improvements)
t ,,411.14un nn ,.b o - 1 nn el.. . % o,,,
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SPECIAL L AND-USE PERWT

'

Permission is hereby eranted to University of Alaska , Institute of Arctic Biology
-

. o
' - of Collere, Alaska 99701

,

to use the following-described lands:

Sections 5 and 6 (unsurveyed), excludine T&M Site, F-031482
#

|

Section , Township 18S e , Rance 7W. Fa irbanks Meridian, state of Als ska,

fot the purpose of reindeer research project
and subject to the following conditions:

*
1. This permit is issued for the period from A pril 1 , 6 Au thoriz ed repre senta u res nf the Department of the

19 68 toMarch 31 ,19 73 and la revocable for any 2"'''' ' 'ad 'th" Fedral agencies, and game wardens shall
breach of the conditions hereof. It is also revocable et the at all times have the right to enter the premises on officialgs

\ - discretion of the authorised officer of the Dureau of Land business.
| Management, at any tirne, upon notice, if in his judgment the
{ lands should be devoted to another use. The permit in sub- 7. The permittee shall not enclose roads or trails cornmonly'

je ' to valid adverse clalms heretofore or hereafter acquited. In pub!!c use.
'

' 2. The permittee shall pay annually, in advance, to the 8. The permittet shall pay the United States for any damage
authorised officer as rental the sum of DOne to its property resulting from this use.

'

dollars, or such other sum as may be required if an adjustment
of rental is made. 9. The permittee shall immediately notify the authorised

i officet of a change of pddress.
,

3. The permittee shall observe all Federal, State, and local
laws and regulations appliemble to the premises, and to the 10. This p6rmit is subject to all of the applicablo provisions
erection or maintenance of signs et advertising displays, of the regulations (43 CFR, Subpart 2236) which are made a

. including the regulations for the protection of game birds part hereof.
and game animals, and shall keep the premises in a neat,
orderly, and annitary condition. I I. The perinittee agrees to beve the serial number of this

permit marked or painted on each advertising display erected,

4. The use or occupancy of the land under this permit shall or maintained under the authority of such permit.
commence within months froro the date hereof and shall be 12. The permittee shall not cut any timber on the lande

,
exercised at least days each year. without prior permission of the authortred officer,

i
*

* The permittee phall take all reasonable precautions to 13. This permit is subject to the provisions of Executive'

prevent and suppress forest, t> rush, and grass fires, arnt to Order No,1092$ of March 6,1961, as amended, which sets forth
prevent the pollution of waters on or in the vicinity of the the nondiscrimination clauses. A copy of this order may be

f lands. obtained from the signing officer.
s

,

14. Special Conditions:

The permit shall be revoked at the time the State of Alaska-

j receives tentative approval to the lands,

! < -

t _

i .

!

i
-

1
1

. / ~ ,

//_w _'(c <D M
..

(Authortred officer)

^

District %na aeranchoraf_o
"

(Da te) (Title)
_

- - - - - - . _ . - ~ . _ _ . _ . . _ . _ _ . .

A jpe; p
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ISOTOPES AND APPLICATION IN TIELD STATION STUDIES

IIsotope Form Dos e / Animal I2) Excretion Pathway
(uc)

2
131

1 Thyroxin, Albumin 50 Urine, fe ce s
0Cr Re d Blood Cells , EDTA 150 Urins, feces

7Se Hethionine 50 Urine, feces
1C" #0f 100 CO (8Pprox. 20%), urine, feces

2
3

H Auf 140 Urine , fe ces
35

S Amino Acids 25 Urine, feces
59re Organically bound 25 Urine, feces

32
P ANY 25 Urine, fe ces

45Ca Inorganic 50 Urine, faces

t

( 1) I s ot ope s to be used in tracer studies in experimental animals asspecified in our application for By Product Mate rial License
50-02430-07 with amendments.

(2) Maximum dose levels ; in practise, the minimal dose needed f or
obtaining reliable data is used. Frequently the minimal dose i ssignificantly lower than that liste d above.

_ _ _ - _ _ _ -
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ANNUAL ISOTOPE' LEVEL PER EXPERf MENTAL PLOT

NOME

i

i Isotope Amount Dilution'(1) I n c.! s o t op e Pe rmi s s ab le I(2)i Volume Concentration Level
i (yc) (L) (yc/ml.) (f c[1. )

'
~ C14 50 140 x104 4 x 10-8 8 x 10-4-

--Cr$1 150 n 1 x 10-7 2 x 1043
4

% Se75 4 x 10-8 3 x 10-450 "

-H3
*

1X 10*7 3 x 10-3140 "
:

!
, s35 25 "j 2 x 10-0 6 x 10-5

! -Pe59 25 1
" 2 x 10-8 6 x 10-5

-P 32 25 " 2 x 10-8 2 x 10-5,

i - Ca46 50 " 4'x 10-8 9 x lo-6
d

-- 1 131'
50 " 4 xs10-8 3 x 10-7

1

;

; TOTAL I s o t op e on field Station /
x 10{m gl.3meyea

TOTAL Are a of Dis trib u ti on s 6.3i

ft
TOTAL Dilu ti on Volume (Pre cipi t a tion ) = 3 x 10 7 LAverage Is otope Concent rations 3.7 x 10~7 3

,

Jac ml
,

(
t

i
.

i
|

1

.

Pootnotes
, -

( 1) Average annual pre cipitation on plot
(2)

I Appen di x B , 10 CPR 20
|

|

'

|

' * -~ - . - - - . __m_ _ . _ _ . , . - - , _ . , . . , , , . - . _ py. .e w.. - - ,
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ANNUAL ISOTOPE LEVEL PER EXPERIMEF*AL PLOT

CANTWELL

Isotope Amount DilutionII) Isotope Pe rmiss able ( 2 )
Volume Con cen t ra t i on Le ve l

(y c) (L) ( p e,/ml . ) (j p/ml.)p

C 14 El 16 6 kl0 91.7 3 x 10*8 8 x 10-4 -

Cr51 150 " 9 x 10-8 2 x 10-3
Se 75 3x 10-8 3 x 10-450 "

H 3 8 x 10-8 3 x 10-3140 "

S 35 25 " 1.5 x 10-8 6 x 10-5
re 59 25 " 1.5 x 10-8 6 x 10-5
P 32 1.5 x 10-8 2 x 10-525 "

Ca45 3x 10-8 9 x 10 630 "

I 131 3 x 10-8 3x 10" 750 "

An ticipated Useage : 20 plots / year
(5 plots / climatic season ; 4 seasons)

Total Isotope on Field S ta tion / years 11.3 me
(20 x 565,pc)

Tot al Area of Distributions 6.3 x 10 6 ft2

Total Dilution Volumes 3.3 x 10 7 L

Average Isotope Cone.= 3x 10-7,pc ml.

1

rootnotes

( 1) Average annual percipitation on plot
(2) /ppendix B, 10 CPR 20
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Calculation of Ratios for Mixtures of Radioisotopes
According to Appendix B from 25 PR 10914*

ISOTOPE _ RATIO
Ca/MPCa

Nome Cantwell

C14 0.00005 0.00004

Cr$1 0.00005 0.00004

Se 75 0.00010 0.00010

H 3 0.00003 0.00003

S 35 0.00030 0.00030

Pe 59 0.00030 0.00030

P 32 0.00100 0.00100

Ca45 0.00440 0.00300

C/MPC 0.006 0.004

* I l31 is not included because of its short halftime
(physical) and relatively long biological retention.

i

h., , ,s - v----
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A Control Procedures !

i
. .

J

j 1) All isotope work e xcept actual dosing and semple collecting !

| will be done in a field laboratory. This laboratory is j
' equipped with all instruments needed for monitoring. One ,

area of the building is designed' for safehandling of radio- *

i active isotopes and is fully equipped with glassware , waste |
l containers, shielding materials, non-porous surfaces, dis- ,

,

{ pos able absorbent . pape r . et c. , t o insure proper handling of
j the materials.
!

2) Caution signs and labels will be used where' necessary in the
f fie ld laboratory. Entry into the nfleid laboratory will be
j r c. re$tel4ted t otauskori se dape rsonnel. = '

-

a

i 3) Tield laboratory and confinement are nt will be monitored -
e

j; periodically.
.

1
'

l 4) All glassware , radiois ot opes , and = liquid and- s olid w as te ma-
j terial will be returned to Institute of Arctic Biology
j Radiois otope Laborat ory f or processing.

} 5) All animals dosed with radioactivity w111- carry cautionary
j halter- tags.
4- ,

j 6) All animals dosed with radioactivity will be returned to the
| University of Alaska upon completion of the experiment.
4

7) Animals will be constrained in an area not less than 100 feet I

h radius.

i

|
!

1

!

!
E
i

E

|
"

:.

!, +

r

b

i

i
i
'. 'i,

!
,

L.
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1calculation f or C " Contamination at Cantwell field Site_,,

1) Minimum restraining area /animala 3.14 x 10" ft2 ( 100' radius)
2) Average annual pre cipitation* 22. 2"
3) Pre cipitation in restraining aream 3.14 x 10" x 1.87=35.86 ft s 166 x 10 Liters".
4) Isotope dose 1(C ") 50 uc.

| 5) Is otope concentration s _ 50 ue = 3.5 x 10-8 uc/ml.e

166 x 10' Li t e rs
6) Permissable C Concentration in water above background,

8 x 10~4annual ave.**= uc/ml.
7) Ratio: Possible Cont amina tion = 3.57 x 10-8= 1

Pe rmis s ible Contamination 8 x 10*' 20,000
~

. , .

I
:

__

*
Assuming no physical decay and that all Isotope is- deposited.onLground.

** Appendix B , 10 CPR 20
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NOME TICLD SITE

The Nome field site is located near the Bureau of Indian
Af f airs (B.I.A.) site and corral area at the junction of Sec-
tions 2,3,34,35 of U.S.G.S. maps N ome (C-2) Quadrangle Alaska

(see figure 1). Experimental animals will be contained by

corral, portable fencing, hobbling, and/or te thering no further

frc:. this location than the outside perimeter of these four

sections.

This area is at the j un c tu re of two topographic zones. To

the south and west of this two mile square is broad alluvial

plain extensively underlaid by pe rmaf ros t and characterized,

consequently , by many shallow ponds and by generally wet ground
conditions during the summer months. Vegetation is typical of

re gi ons of this kind, being predominatly the E ri oph o ru m- Ca re x-

dwarf shrub type with s ome li chens , espe cially Cladoni a ,
occupying the locally drier sites. The area north of the road

consists.of the southern slopes of rounded hills f ormed by e arly
g la ci at i on and inte rspe rsed with minor watercourses which lead

in a s outherly direction to the sea. Up la n d ve ge t ati on is pri-

marily of the dwarf-shrub-lichen (Cladonia an d Cen traria) type
with riparian willows occurring along mos t s t re ams . The climate

during the s umme r . i s cold, windy and relatively dry, and e xtreme ly
cold and windy during winter. Mean mon thly te rperatures from

May th rough August range between 40* and 50'T and the mean
I nonthly rainf all ranges from 1 to 2 inches.
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|| The only residents within several miles of the field
,

s tation are two Eskimo reindeer herders who live on high er *

: ground approximately 400 yards north of the road where it

j passes by the corral area. A statement of permission to use

$ this are a f or our studies follows f1 ure 1.E
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