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APPLICATION FOR BYPRODUCT MATERIAL LICENSE
* + ' - = >-

R.e io Cra 30

'z6
.19 INSTRUCTIONS.-Complete items 1 through 16 et this is an initial application or an application for renewal of a license. Information contained in pro-

M/ vious applicatione filed with the Commission with respect to items 8 through 15 may be incorporated by reference provided references are clear and

[j specafic. Use supplemental sheets where necessary. Item 16 must be completed on all apphcations. Mail two copies to: U S. Atomic Energy Commis-

f.- sion Washington. o.C.,20545. Attention: Mater.als Branch, Directorate of Licensing. Upon approval of this application,the applicant will receive an AEC
",Y Byproduct Matenal Ucense. An AEC Byproduct Matenal Ucense is issued in accordance with the general requirements contained in Title 10, Code of Fed-

eral Regulations. Part 30. and the Ucensee is sub ect to Title 10. Code of Federal Regulations. Part 20, and the heense fee provisions of Title 10. Code of'. ! 728 i

: 74 .3
rederal Regulations. Port 170.The lecense fee category should be stated in Rom 16 and the appropriate fee enclosed. (See Note in Instruction Sheet).

7.r a
Od,3 8. (el NAME ANO STREET ADORESS OF APPLICANT. (Hsfeturion. hrm hospetas per. (b) STRiti ADott55it5l At WHICH BYPRODUCT MAff RIAL WILL st US(0. (if

3 een. eue. meoude re cose and seneosene numse a d.n , s Itot s.au. zu Cao )_g
Eastern Montana College Same as la with the exception of

Qg%1F 1500 North 27th Street Hydrogen-3 and Carbon-14, Which will
-p Billings, Montana 59101 be employed in field studies.
A ~
% !',4

''[jp 2. OtPARTMENT TO U$R STPRODUCT MATERIAL 3. PREVIOUS LICENSE NUmsts4&}. (ff #hes es en opp 3scorsen for renewed el e beense,
.

ok.se .a-.. .a . s.r ;
; .3

J.M Department of Biology #25-12923-01
%qgn
'M 4. INDIVIOUAL U$tR($). (Neme end hile el ind.widwel(s) who well vse er d.rmfly 3. RADIATION PROTECflON OFFICER. (Nome el person elesignefed es red.oisen profee.

< 4' % supew.se ese et byproded neoernet. Gore tre.a.ee and espereense m 0, ems 8 and 9 )
hen eWste d other the endovidual use. Artosh re.ome elhos Fro.*me end esper.ence

Y* es in iees 8 and 9.)

h" Dr. Jay F. Kirkpatrick, Associate Prof. ,

XE Dr. Gary L. Bintz, Associate Prof. Same as users
%

.. . . . .

a (el OYPRODUCT MATERIAL. (flemen#s (b) CHEMICAL AND/OR PHY11 CAL FORM AND MAIIMUM NUMBEll OF MILLICURIES OF EACH CHEMICAL AND/OR PHYS.
9"y." iJ- e.d a.ess a.mbw of ade.J (CAL FORM THAT YOU WILL POSSESS AT ANY ONE flMt. (ff sealed source (s), else s#cte,name of manukschstw, snodel number,

.m ., se.,,os .a m.s.m.m so .,, , soon. s. g;
^Pj Form ~

-

rL ! A. Calelum-47 Any ------------------------------------- 0.075 mil 11 curies

'.d B. Carbon-14- Organic metabolites (eg: glucose) -------- 10 millicuries ''

@ Carbon-14 H CO ------------------------ =- ------ 11 millicurie
C. Cobalt-60 Any 2------------------------------- - ----20. 01 mi c ro curie s .

.h@. D. Hydrogen-3 Organic metabolites and hormones - --- 2 millicuries
'@g Hydrogen-3 Water ----------------------------------- 2 mil 11 curies

j (,| E. Iodine-131 Any ------------------------------------- 0.10 millicuries
0.20 mil 11 curiesgg F. Iron-59 Any ------------------=*

-----------

M G. Manganese 54 Any ------------------------------------- 0.10 millicuries

(y H. Phosphorus-32 Any ------------------------------------ 0.15 mil 11 curies
0.20 mil 11 curiesI. Sulfur-35 Any ---

.Q; 8
=------------------------------

,j J. Zinc-65 Any-------------------------------------[0.15 mil 11 curies
+ ~ --Y~ '*-- .|.'t '

- * ,. ;. . u. v. .wo-,n - -- se
.

-| &'']
* '

(if byproduct meter el is for "homeo ese.'* supplemene A (form AfC 313e) mese be amphand
-

T. DESCRitt PURPOst f OR WHfCH BYPRODUCT MATERIAL WILL DE U$ED.a

u s p a.s or o .s .,s s. s,.m .o e seeIa s n new. s. m.s. .a a.o ~esa .o us. so.r.o. .. .aia d.. . i. -san s. s~n. as
s. o.e. .o roi.e . r

j. 6e see,a o ..a s ,, e

% A. All isotopes will be employed in laboratory' studies involving laboratory tZ"
animals and plants. ... . . . . ., . ., .c .-

.

.

_

.

,

M Carbon 14 a$1 Hydrogen-3"wiI1'be employed in field studies in gr Und squirrels... .. .. .

x. B. o

1 The species of ground squirrel studied inhabits semiarid prairies and a study
y site is available which is at least one mile from standing or running water,

d and 4. miles from human habitation. Animals to which isotopes will De ad-
,.T7 ministered will be recovered.
~.+ .

u-
CW C. Human use will not occur. -

/
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E't TR AINING AND EXPERIENCE OF EACH INDIVIDUAL N AMED IN ITEM 4 f us. p.. .ami shee. ,I aanw,,)

@$..ai 8 TYPE of IRAINING 00RafiON OF ON IME JOB FOeM AL Cout$'tf* WMtet IR AINED m%g pg g g
.' m - n

N.
.

. 7,f c.pa.. .ad pJace.c. , .i ,.d ...a{.L.Bintz, Univ. of New Mexicoh 6 months - no ve no '
'l p,...cina v,.F.Kirkpatrick, Cornell Univ. 5 months _'"' " ' "* "*

& n'.d..u ...., ....,.... . ..d.,d....Q. L. Bintz , Univ. o f New Mexico 6 mnths Qes.no Qerno.

-
.... .ad .. d.,.., enham... .ad .. 47.F.Kirkpatrick, Cornell Univ. 5 months @ N. @ N.

.|
- ..,,a.....

7 c. m. ... u .ad coc i. ..a. bo... ..G. L. Bintz , Univ. of New 1/exico 1 year no va >no
" ** '" "*3;j ... . a d . . .. . . .. .e , d. ..c .. Y N.F.Kirkpatrick, Cornell Univ. 5 monthsn

M@'
- no @ noQ.L.Bintz, Univ. of New Mexico 6 months

f7g;i
d.F.Kirkpatrick, Cornell Univ. 1 year '" "* '" "*d s..i.....i .au.. .e ,. d.e..a

wya
9. exPitltNCE WlIM RADIAftoN ( Ace ol vse of ,.d..es.* opes ., .i.w. lea 8 esp.,..ac. )v

;ap r$Oto.E MAmmuu AuOUNT WHf Rt EXPE*1tNCE W A$ G AINED DU8 AflCiN Of titPititNCE TYPE OF USE - .

M+ P-32 100 micro- Cornell University / studies in lab-
w4
IN curies University of New 1/exico 4 weeks oratory animals

h I-131 50 " Cornell Univ / Univ.of New !.Mxico 4 weeks " "

34 Na-22 100 " Cornell Univ / Univ.of New 1.Mxico 10 weeks " " *

C (See att.1ched sheet)
to. nADiAfioN DETECTION IN$fRUMENT$ (Use wpplematol sk.cs ef awnsory ) i

*f TYPt OP IN5f tUMENT$ NUM8tt RADI AfiOH SEN5fflViTY RANCE WINDOW fMICKNES$ USE+

. e .Q (biclude 6. .ad d.f a .b., .I th) AV All 48 tt OfftCitD (or / h,) (.g /c.;j (Me.d r.g. sv,v.png. sa..sv,eng)v

!Mg 1. Liquid Scintillators
..

a. Nuclear Chicago 724 1 beta 0-1million opm measuring
*$ .), b. Beckman IS 100 1 beta 0-1million 6pm measuring

2. Geiger & Muller dete : tors
;"

"
a. Baird-Atomic'

~ b. Abacus GM Scalar beta Surverying,
~

3 O. Model 1238 4 gamma 0-100,000 cpm measuring
.:.

.y :
,

,. II. METHOD, FREQUENCY AND $f ANDARDS USED IN CAUltAflNG IN$IRUMENT$ U$ftD A40VI.'

.d The instruments undergo calibration by service representative's,'at three to six
;'.@ month intervals. .

( :Y7I I2. FILu 8 ADGts, DO5imtit25. AND 610 ASSAY PROCEDust$ U:.tD. (For ftha b.dg. apw.fy *.d .7 col.br.e.g .ad p,.cne.g. ., a . 7 suppl..,)
y (.a . , -

'. - Bionssay. When work involves Hydrogen-3 blood and urine samples of-users are w'.m.
y; assayed. *

3-
,

E
i

.N.6,e
- INFORMATION TO BE SUBMITTED ON ADDITIONAL SHEETS IN DUPLICATE

'

3. rAcufit$ AND EQUIPMENT. D..u.b. 8.b.re f.c l.hu .ad r..e. h.adi.g .qv.p M, .sp.g. c.n.ea.,., .h..id.ag, fym h.Ws, ec.
; cg J .# su.idy .. .auh.d. (C.,ci. . .) Yu N.

~
Espl.aewy d ch

, , .

1 *,

| 'W.< i4. e ADiAllON PeQTECTION PROGa Au. Ono.be ne .d.e.. p,enh.a p,.e If .ppl4.h.a c.
' G; N. , ,, a..n on . .,,i.e.bi.. ... ... . .ad .. ,....ac. .e , i.' 'a< lvd * e c.ahd 8m.v,n.,. ,i. 6 . .ad .,,.... .. e., ,., e ..'. '. ...!.d

v,< .., . b .d le.k
. .. .i ..d..n.a . r, ,..

p. 6 , . au .ad . , .# m. wc..
-

.. , ...q , . .

.Mi is, wAsff DisPOsAt w . c.... c. 1 d . a .. c. 6. ..,1.r.d. .p . o .. .# c..,.ny. O*.,.. . . b.d d. .l.a d..c,.pn.a .i m.d. .h.ch ..ilr
e tW ti. . d #v d..p..*e .' ..d'.a**. .'n .ad ..".en e' *. 'rP. .ad . va' .8 wh'dr 'av.8 .d.
.ae.,c..
. ,,o CERTIFICATE (This item must be completed by oppilcont)
Dd le IME APPttC ANT AND ANY OFFICI AL istCUflNG IMi$ CitflFICAf t ON SEM AL7 OF THE APPLICANT NAMED IN litM I, CERIIPY IMAT IMi$ APPLICATION il

PattaIED IN CON 70emifY wifM fiftt 10. CODE OF f tDis AL stCUL ATION$, PART 30. AND TH AT ALL INFORMAflON CONTAINED MERtlN, INCLUDING ANY
I ,% $UPPLtutNTS Aff ACHED MittIO. l$ f aut AND coa:ECT TO IME BE$f OF Cut KNOWLEDGE AND SEUEF. ~t-
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SUPPLEMEST SHEET NUMBER 1

9. Experience with Radiation

Na-22 100 rderocuries Cornell Univ./ Univ. of New Mexico 10 weeks studies in
laboratory animals

H-3 1.0 millicurie Cornell, New Nbrico, Eastern 6 months " "

tbntana College
C-14 1.0 cd111 curie Cornell, New Nbxico, Eastern 5 years " "

s... te sir r tbntana College4 ,, . ,
P~.~ ~ n .Aa

13 Facilities and Equipment.
a. The radioisotope laboratory is located well away from most traffic in the

Science Building and is subject to very little use other than that for
radioisotopes. The lab is 12 x 28 feet and includes a sink, 36 feet of counter
and storage space, a refrigerator, and a safe for storing radioisotopes. Nearly
all isotope work is conducted in this laboratory.

b. A secord room is available for work with volatile materials, including isotopes
in volatile forms. This room is 6 x 8 feet and contains counterspace, a sink,
and a fume hood. The room is reserved for work of this type.

c. Field work with Carbon-14 and Hydrogen-3 is also anticipated. The work consists
of administration of Carbon-14 or Hydrogen 3 (5-10 microcuries/ animal) to wild
Richardson's ground squirrels, Spermophilus richardsoni. The ground squirrels
will be marked with food coloring for identification and released. Ground
squirrels will be recovered the next day and the fate of the injected label will
be determined. Not all ground squirrels can be recovered, but in one trial
during which label was not injected, we recovered 14 of 19 ground squirrels
which had been trapped and released.

A study site has been located which offers a high density of ground squirrels.
This site is prairie and is approximately one mile from permanent water and four
miles from permanent human habitation. The site is private land.

Field studies will involve less than one millicurie annually.

14. Radiation Protection Program.
a. The principal users order radioisotopes and one of these individuals is

contacted by the airline delivering the isotope if arrival occu'rs during
off-duty hours. Radioisotopes are stored in a locked safe in the basement
of the building in a room with a special lock. All radioisotopes are received
by the principal users in the radioisotope lab.

b. Initial examination is done with a G-M scalar. The package is then opened
over a metal tray, and the content are inspected for leaks. Packing materials
are surveyed and disposed of only after it has been confirmed that no leaks
have occurred. The date, amount, and form of incoming isotopes are logged,

c. Currently no students handle radioisotopes unless directly supervised by one
of the principal users. Secondary users are trained on the job.

d. See attached, in addition to: -

1) There are no scaled sources greater than 410,000 dpm.
,
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SUPPLE!.Ci1TAL SIEET HUl!BER 2

14. d) Continued.

Rules for Radioisotope Use

1. Smoking, drinking, or eating will not be allowed in the radioisotope
lab.

2. Use of radioisotopes will occur only during the supervision of
J.F. Kirkpatrick or G.L. Bints.

3 During use of radioisotopes proper apparel must be worn (gloves, lab
coat or apron). Use of vo]atile radioisotopes or volatile forms must
occur in a fume hood. All stock bottles or radioisotopes must be used
only over a metal tray.

4. All spills must be reported.

5. Stock bottles of radioisotopes must not be removed from the radioisotope
lab.

6. Radioisotopes of short half life (two weeks) will be stored for two half
lives before disposal. Other wastes may be disposed through the sink in
the radioisotope lab.

7. Use of radioisotopes and disposal thereof must be recorded in the logbook.
Record quantities to the nearest microcurie.

8. If problems arise contact J.F. Kirkpatrick (406)-657-2177 or G. L. Bints,
657-2342.

looc2/O
I



. -

: ' .
.

SUPPIZEITAL SFIET IM/BER 3

14 Continued

e) Not applicable, since quantities are scall and the principal users will
be present during all_ experiments.

f) The animal room is separated from the radioisotope lab. When animals are
used in isotopic experiments, they are housed in the radioisotope lab and
cared for by the investigator (s). This room is locked eccept during its
use by the principal investogators. Contaminated cages are washed in a
sink in the radioisotope lab under the direct supervision of the principal,
investigators. Carcasses are bured in accordance with Section 20.106 of 10 -
CFR Part 20.

g) The radioisotope lab is surveyed each week during periods of moderate use,
and more often with heavy use.

15. Wastes will be disposed into the plumbing system of the Science Building.
Isotopes of short half life (eg: P-32) will be stored until activity is low
before being disposed. Wastes will be disposed in the radioisotope laboratory.,-

.

except for that amount lost by failure to recover all animals injected during
field studies.
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