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License Number 110018702 |

Amendment No, 09
University of Ildaho
Physical Sclence Department
Moscow, Idaho 83843

In accordance with application dated May 17, 1968, License
Number 11-00197-02 is amended as follows:

The expiration date in Item 4 is changed to May 31, 1973,

For the U. S. Atomic Energy Commission

Brighal Signed by |

John E. Bowyer o 34 ¢ [
nch

Division of Materials Licensing
Washington, D. C. 20545

: oL

A

1968
Date W 3l by
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License Number

Amendment No 08 :

University of ldaho
Physical Science Department
Moscow, ldaho 83843

iIn accordance with letter dated October 19, 1966, signed by Richard A,
Porter, License Number 11.00197-02 ie amended as follows:

To eddi

6. Byproduct material 7. Chemical and/or physical form | 8. Maximum amount of radicactivity which '
(element and mass number) licensee may possess at any one time
E, Hydrogen 3 E. Tritiated Titanium E. 50 curies (not to
targets (Texas exceed 5 curies per
Nuclear Corporation target) -
Model 9591)

9. Authorized use
E. To be used in a Texas Nuclear Corporation Modal 9591 nsutron generator,

v o , ; ismisoirn

tTon 16,8, is addedi ,
16, B, Letter dated October 19, 1966, signed by Richard A, Porter.

For the U. S. Atomic Energy Commission
Original Signed 8y G
_ John E. Bowyer )= 54 <
‘Nov 15 1968 by Isotopes Branch

Daty
Division of Materials Licensing
Washington, D. C. 20545

sl focr P _ :




U. S. ATOMIC ENERGY COMMIss]-~ #icense No, 11-00197-02 |

BYPRODUCT MATERIAL LICENS Page 1 of 3 _Pages |
Amendment No, 07
Pursuant to the Atomic Energy Act of 1954 and Title 10, Code of Federal Regulations, Chapter 1, Parts
30, 32,-33, 34, and 35, and in reliance on statements and representations heretofore made by the licensee, .a
license is hereby issued authorizing the:licensee to receive, acquire, own, possess, transfer and import byprod:
uct material listed below; and 10 use such byproduct material for the purpose(s) and at the place(s) designated
below. This license shall be deemed to contain the conditions specified in Section 183 of the Atomic Energy
Act of 1954, and is subject to all applicable rules, regulations, and orders of the Atomic Energy Commission
now or hereafter in effect and to any conditions specified below.

FORM AEC-374
(1-66)
10 CFR 30

Licensee

In accordance with application dated
April 11, 1966

F1.

1. Name

Physical Sclience De
2. Address Mosecow, Idaho 83843

University of Idsho .

11-00197-02 is amended |

13 Yeersewabiirety to read as follows:

4. Expiration date
May 31, 1968

5. Reference No.

6. Byproduct material

(element and mass number) form

7. Chemical andfor physical

A, Cobalt 60 A, Sealed ' A, 10 millicuries
{Western Radiation
Laboratory £CT~1)

B. Phosphorus 32 B, Any B, 1 milliecurie

8. Maximum amount of radioac-
tivity which licensee may pos:
sess at any one time

10,
The licensee shall comply with

Code of Federal R
Ageaingt Radiation.”

13,

Unless otherwise specified, the authoriged
address stated in ltem 2 shove.

the proviasions of Title 10,
RS, wt.r 1’ .

112, Byproduct material shall be used by,

E.K., Raunio, P.K., Freeman or R.A. Porter,.

Sealed sources containing byproduct material shall not be opened. ."

place of use iz the licensee's

Part 201

or under the supervision of,




14,

-

FORM AEC-374A U. 8. ATOMIC ENERGY COMMISSIO Page 2 of .3 _ Pages

(2-85)

BYPRODUCT MATERIAL LICENSE

S 1 t Sheet
upplementary ee . 11-00197-82 v‘
License Number — "7 7 =7

Anmendment No, 07

 (continued) . CONDITIONS
A(1l) Bach sealed source conteining byproduct material, other than

Hydrogen 3, with a half-life greater than thirty days and in
any form other than gas shall be tested for leakage and/or
contamination at intervals not to exceed six wmonths, In the
absence of a certificate from & transferor indicating that a
test has been made within six months prior to the transfer,
the sealed source shall not be put into use until tested,

A{2) Notwithstanding the periedic leak test required by the

preceding paragrsph, any licensed sealed source containing
byproduct material is exempted from periodic leak tests
provided the guantity of byproduct material contained in

the source does not exceed ten times the guantity specified
for the byproduct material in Column 1], Schedules A, Section
31.100, 10 CFR 31,

A{3) The periodic leak test required by this condition does not apply

to sealed sources that are stored and not being used, The sources
excepted from this test shall be tested for leakage prior to any
use or transfer to another person unless they have been leak tested
within six months prior to the date of use or transfer.

B, The test shall be capable of detecting the presence of 0,005
microcurie of radioactive material on the test sample., The test

sample shall be taken from the sealed source or from the surfaces
of the device in which the sealed source is pemmanently mounted

or stored on which one might expect contamination to accumulate.

Records of leak test results shall be kept in units of microcuries
and maintained for inspection by the Coumisalon,

J£f the test reveals the presence of 0,005 microcurie or more of
removable contamination, the licensee shall immediately withdraw
the sealed source from use and shall cause it to be decontaminated
and repaired or to be disposed of in accordance with Commission
regulations, A report shall be filed within 5 days of the test with
the Pirector, Division of Materials Licensing, U. S, Atomic Energy
Commission, Washington, D. C., 20343, describ: the equipment
involved, the test results, and the corrective action taken, A copy
of such report shall also be sent to the Director, Region IV, Division
ggzggaplmm, USAEC, 10395 W, Colfax, Room 200, Denver, Colorado,

[
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Fes BYPRODUCT MATERIAL LICENSE

Supplementary Sheet

License Number 11=00197=02
14, continued. CONDLTIONS Amendment No, 07 |

D, Tests for leakage and/or contamination shall be performed by the
individual users in accordance with the procedures described in
the letter dated February 1, 1961, signed by Peter K. Freeman,
or by o&nmwﬁi&ﬁyawﬁwx&z&dhythe%ssm
to perform such services,

15, The licensee shall mtmbypm:mm&n}. in or on human beings
or in fleld applications where activity iz released except as
provided otherwise by specific condition of this license,

16, Except as specifically provided otherwise by this license, the licensee i
mmmmmwmmimmzms,z,ms ]

of this license in accordance with statements, vepresentations, and
WW spplication dated Decsmber 20, 1960&&3
documents and amendnents as follows:

A. "Begulations Governing The Safe Handling of Radiocactive Isotopes
at the University of ldaho® received with application dated
Decexber 20, 1960,

For the U. S. Atomic Energy Commission

| Original Signed by, "
2 6 1966 ji.on E Bowyer S-25X - é‘é
MAY - isotopes Branch %ii

Date . . el o . P . Division of Materials Licensing
Washington, D. C. 20545

N 1
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(jO0-61)

MATERIAL LICENSE
Supplementary Sheet

tniversity of Idabo
Department of Physical Sciences
Moascow, Idsho 83843

Attention: E. K. Raunio Richard A. Porter
P. K. Fraoeman

11~197-2
{D66)
Amendment No 6

License Number

In accordance with letter dated May 7, 1954, License No. 11-197-2 is amended as

follows:

To edd:

6. Byproduct material 7. Chemical and/or physical form

(element and mass number)

D. Sulfur 35 D. Any

8. Maximum amount of radioactivity which
licensee may possess at any one time

B. 25 millicuries

9. Authorized use

. Study of the solubility of barium sulfate as a function of epecific activity,

t
i

L
t

st 0 9 1084

Date

For

by

e IJ. 8. Atomic Energy Commission
~22°6Y Original Signed by
Isotopes Branch  jghs L. Bowyer

Division of Materials Licensing
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FoRw aEc-374 '~ U.S.ATOMIC ENERGY COMMISSION Page 1 of 2 Pages
BYPRODUCT MATERIAL LICENS  Iicesse No. 11 {%zg-z

Pursuant to the Atomic Energy Act of 1954 and Title 10, Code of F ederal Regulatoﬁ Chapter 1, Part 30,
Licensing of Byproduct Material, and in reliance on statements and representations heretofore made by the
licensee, a license is hereby issued authorizing the licensee to receive, acquire, own, possess, transfer and im-
port byproduct material listed below; and to use such byproduct material for the purpose(s) and at the place(s)
. designated below. This license shall be deemed to contain the conditions specified in Section 183 of the Atomic
- . Energy Act of 1954, and is subject to all applicable rules, regulations, and orders of the Atomic Energy Com-
mission now or hereafter in effect and to any conditions specified below.

In accordance with application dated

Licensee . March 18, 1964
1. Name Buimsity Q&f Idakis 3. License number 33~187-2 is smended in its
2. Address wogcew, Idsho 4. Expiration date i1 20, 1966

5. Reference No.

6. Byproduct material 7. Chemical and/or physical form 8. Maximum amount of radioactivity
(element and mass number) &. fay which licensee may possess at any
&, Cxxbon 34 . OF ti
B. Cabait 60 B. Ssaled Source Western °% 1B mitticuries
nl Eadintion YLaboratory CC . 1 silMcurie
€. Phoepherus 32 €. Any €. 1 stilicorie

9. Authorized use

A, mmmmmm
B. T be vsed for experis ,mwmmmmm&mmmm

~ try sod fn calibratisn of survey iostromects.
€. To be wsad for sxperiments in B-roy sheorptism, vedismctive decsay sod vedieochemical

saparation metheds,

CONDITIONS
10. Unless otherwise specified, the authorized place of use is the licensee's address stated in Item 2 above.

n,mmmmaammﬁmm,mw.marmz
Regulations, Chapter I, “Steadavds for Pretectien Agsinat Esdiatioce.”

a.wmm»mw,mmmmmmmmms.x.
Freoum, or Richard A&. Perter.

13. Sesled sources containing byproduct mmterial shall net be gpened by the Yicenses.

M. A. Each sesled sece contatsing bypreduct msterisl, ether thee Hydregen 3, with &
w-mmmmmmammmmwwmbemw
for Iaskuge sndfns cemt h AL intervals not to wcond six mtbs. In the
absmnce of & certificate frax a teansfotver ting that & test has been wede
mmw&m»@m,mm&imm&im&mum
use antil tested,
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Supplementary Sheet

o yontinued from page 1 License Number_+1=197-2
. Gentinus g% 66

Amendment Bo. 5

T CONBITIONS

B. Ths «-ﬁn shall be capsble of detscting the mngﬁu of 0.005 microcurie of
wmgn».qp gﬁ»«w on the test sample. awm tast é»w aﬁww be teken

sealed source ie pamanently unﬁu& or stored én vhich one ﬁmﬁ expact
nﬁgﬁ? mu Ra% gnmu of leak test 35&3 uwa,» va s%»

ﬁi ﬁg gﬂ gwngm« ﬁ«wg nw., :ﬁw& soUrce
gﬁni#&mg#ﬁﬁ aninated and repaired or to be
sposed of : %9?%%% A veport ghall ba
. , gﬁamﬁﬁmgm

descxibing the equipment ?& c&. the teat n&&f and the eorrective action
takan. »%ﬁ%gnﬁnﬁ alss be oant ncuwnuaw%g Régien IV,
Pivinton of Gomplinuce, USARS, P. O. Box 15266, Denver, Golorade, 80215.

¥, Yest for leskegs and/or sentaminstion shall be performed by the individual
upars in Scoordance with the procedures desoribed in the letter dauted

gxy 1, 1961, eignsd by Peter X. Frassan, or by ¢fher persors spscifi.
uannw gﬁ»n& by the Comtission to perform such gervices,

15, Bxcept w3 specifically provided stharvise by this licsawe, the licensee shall
, !ﬁngﬁnvﬁuﬁﬁngﬁgﬁ&#mﬁﬂ 7 and B of this ilcenee
in ageordance with state i, repreasentations, sad procedurses contatned in
..vm %&n&ggﬁ%g% agnﬁugg@gaggau

A. “Reguletioas Sovercing The dafe Bandliog of Radieactive Tsob st the
tndveraity of Tdshe" received with spplication dated uaaa&an E aga

For ; U. S. Atomic rgy Commission
Eﬁg;m_:_m.. 3l 0i

Date .a.vx ,Nw _mm.w @ ;omﬁ%ﬁw nm@ % oyspes | :

; vt




FORM gy A {U. 8. ATOMIC ENERGY COMMISSIC Page__1 of _1 Pages
' YPRODUCT MATERIAL LICENSE
Supplementary Sheet

License Number_11-197-2
{pba)

Amendment Fumber &

University of Idaho
Pepartment of Physical Sciences
Moscow, Idsho
Attention: E. K. Ramio
P. K. Freeman
In sccordence with letter dsted October 17, 1961, aigoed by Dr. Petexr K. Freemeu,
iicense Bo. 11-197-2 is amended az follows:

Ttem 8-A (Maximum swount of Carbon 14 which licensse may possess at &ny one time)
is chenged from 1 miliicurie to 5 millfcuries.

e

GATED
Dm}r\'“ Ib 'A WE or the U. S. A'romlcg 167gy Commission

’ FOR DN OF (‘QMP' ANCE ames 2. Mason ) X ,93 -4
Date OCT 2 6 1961 by Wﬁ@f_, Isotopes Branch
o U Division of Llicensing and Regulation

Washington 25, D. C.

, FE5 oenan



FORM“:i::)-874A U. S. ATOMIC ENERGY COMMISSION Page 1 Of i Pages
JYPRODUCT MATERIAL LICENS!
Supplementary Sheet

License Number _31.397-2
(D6%)

AMERDMEST WO. 3

untveralty of Idahe
pepariment of Fhysicsl Sclences
Kosoow, Idahe

Attention: R. XK. Bumio
P. K. Froeman

In sccerdasce with ietier dated yévruwry 1. 1061 pigaed by Peter K. Freemsn, Lisense
Ho. n—:sf:’-zumanwrmmi

DUSLIGATED

FOR DIV. OF COMPLIANCE:

For the U. S. Atormc Energy Commission
© onal Signed By, 8- 3/(0/
: .-02i R Mason
by W. Isobopes Branth

M V Division of Licensing and Regulation

Washington 25, D. C.



FORM AEC27Z
($2-57)

U. S. ATOMIC ENERGY COMMISSION
BYPRODUCT MATERIAL LICENSE

Page 1 of B Pages

11+197~2
SEh,  AMENDMERT NO. 2

Pursuant to the Atomic Energy Act of 1954 and Title 10, Code of Federal Regulations, Chapter 1, Part 30,
Licensing of Byproduct Material, and in reliance on statermnents cnd representations heretofore made by the
licensee, a license is hereby issued authorizing the licensee to receive, acquire, own, possess, transfer and im-
port byproduct material listed below; and to use such byproduct material for the purposel(s) and at the placel(s)

designated below. This license shall be deemed to contain th

e conditions specified in Section 183 of the Atomic

Energy Act of 1954, and is subject to all applicable rules, regulations, and orders of the Atomic Energy Com-

mission now or heredafter in effect and to any conditions specified below.

Licensee
1. Name Unilversity of Tdabn

Hopcew, Idshwo

3. License number

e acouvfance with appliestlon dsted
Deceuber £2, 1960,

11-197-2 is seemded in its
autirety to read as OWY:

4. Expiration date

5. Reference No.

6. Byproduct material
(element cnd mass number)

A. Csxboon 1h
B. cobalt &

C. Phosphorus 32

7. Chemical and/or physical form

ReAintion Leboretory ccP-1) B

€. Any

8. Mcxdmum amount of radioactivity
which licensee may possess at any
one time
£. 1 milltcurie

£. 1 millicurie

9. Authorized use

A. Chewicel sxthange sod sixilar lLeborstery studies.
e > experise inrmwm:namtwng, radiation

€. To be used for experiments in Derey shuceptien, radigactive dscay sud redio-
y 3 4

2. %o be wd for

xtion method

o T s SN2 N R i

CONDITIONS
10. Unless otherwise specified, the authorized place of use is the licensee’s address stated in Item 2 above.

11. The licensse shall cengly with the pruviatons of Title 10, Part 20, Cole of Yederal
pagulstions, Chapter 1, "Stendards Tor Protectisn Against Redistion.®

: xamw'?'x»mo

the fellawing:

DUPLIGATED

FOR DIV. OF COMPLIANCE

{Bee page %)

S5 Stk Sl uda

el e

peies



PR g, 7oA U S. ATOMIC ENERGY COMMISSION -fage_Lof_?._Pages
YPRODUCT MATERIAL LICENS. \
Supplementary Sheet b
License Nﬁmber 41-197-2
{p6k)

CORDIIICNS
23+ B. Esch sexisd source contaluing bypveduct material with a Belf-life greater than

thirty (30} daye and i any form sther then gas, shell be tested £ 1eakage
and/or contamination as follows: l

A a.ﬁﬂw«mmmﬁemnﬁmmﬂm.

B. If the tasl pearformed pursusnt %o B3{1) or B{2) avesls removehie rediomsctive
m&mmumnmmwmm Y. 8. Atomic
Boergy Commissien, Washingtem 25, D.C.

For the U. S. Atomic Energy Commission

-6k
by Ehiad koneg-£ranch
Division of Licensirig and Regulation
ﬁW Washington 25, D. C.




FORM ::7%.374 11..S. ATOMIC ENERGY COMMISSION Page 1 of__ ¥ Pages
BYPRODUCT MATERIAL LICENSE License Famber &8?‘2

- pursucmt to the Atomic Energy Act of 1954 and Title 10, Code of Federal Rodmadnent, Nuwher 1, o
Licensing of Byproduct Material, and in reliance on statements and representations heretofore made by the:
licensee, a license is hereby issued authorizing the licensee to receive, acquire, own, DOSSess, transfer and im-
port byproduct material listed below: and to use such byproduct material for the purpose(s) and at the place(s)
designated below. This license shall be deemed to contain the conditions specified in Section 183 of the Atomic
Energy Act of 1954, and is subject to all applicable rules, regulations, and orders of the Atomic Energy Com-
mission now or herediter in effect and to cny conditions specified below.

Licensee
1. Name  gotwersity of Idshe

2. Address aweion, Edmho

April 30, 1964

5. Reference No.

6. Byproduct material 7. Chemical and/or physical form 8. Moximum ocmount of radicactivity
(element cnd mass number) which licensee may posses at any
one time.
A, Cazben 14 A. huy 4, 9.5 siilicuriss
e

9. Authorized use @ 0

&

Or ﬂ s
CONDITIONS QTN

10. Unless otherwise specitied, the authorized place of use is the licensee's address stated in Item 2 .

ﬁm%m&.mam

For the U. S. Atomic Energy Commission

Qagmai Signed By
e

R. Mason

%

Date by. 1 Prgssd
Division of Licensing Regulation

/ ' / /( 76& 2 wwmgjj:? i*r




Form AEC374 U. S. ATOMIC ENERGY COMMISSION
959 BYPRODUCT MATERIAL LICENSE

Pursuant to the Atomic Energy Act of 1954 and Title 10, Code of Federal Regulations, Chapter 1, Part 30, Licensing
of Byproduct Material, and in reliance on statements and representations heretofore made by the licensee, a license
is hereby issued authorizing the licensee to receive, acquire, own, possess, transfer and import byproduct material
listed below; and to use such byproduct material for the purpose (s) and at the place (s) designated below. This license
shall be deemed to contain the conditions specified in Section 183 of the Atomic Energy Act of 1954, and is subject
to all applicable rules, regulations, and orders of the Atomic Energy Commission now or hereafter in effect and to any

conditions specified below.

1

Licensee
1. Name University of Idaho 3. License number
11.197-2
2. Address Dept. of Physical Sciences 4. Expiration date
Moscow, Idaho May 31, 1959
5. Reference No.
6. Byproduct material 7. Chemical and/or physical form 8. Maximum amount of radiocactivity

which licensee may possess at

{element and mass number)
any one time

Carbon 14 Axy 0.5 millicuries

9. Authorized use

Chemical exchange studies. -

CONDITIONS
10. Unless otherwise specified, the authorized place of use is the licensee’s address stated in fem 2 above.

11. Byproduct materisl te be used by, or wnder the supervision of, Edgar H. Grabn.

12. Except as hereinafter providsd the licensee shall comply with provisicas of the
Atomtic Energy Commission's Standards for Protection Against Radiation {10-CFR-20)
a8 published in the Federal Register, Jamuary 29, 1957; and the Amendwent to said
Standards as publisbed in the Federal Register, May 1k, 1957.

Cent e/ ;//f/ﬁf g

For the U. S. Atomic Energy Commission

May 23, 1957 . Q/{/){ﬁ -3 87

Date -
Director, Isotopes Extension
Division of Civilian Application

,5. / Oak Ridge, Tennessee




Form AEC-313 NITED STATES ATOMIC ENERGY COMMISSION
(8-64) . ) form approved.

10 G 30 APPLICATION FOR BYPRODUCT MATERIAL LICENSE

INSTRUCTIONS.—Complete ltems 1 through 16 if this is an initial application or an application for renewal of a license. Information contained in
previous applications filed with the Commission with respect to items 8 through 15 may be incorporated by reference provided references ore clear and
specific.  Use supplemental sheets where necessary. ltem 16 must be completed on all applications.  Mail two copies to: U.S. Atomic Energy Com-
mission, Woshington, D.C., 20545, AMention: Isotopes Bronch, Division of Materials Licensing.  Upon approval of this application, the opplicant will
receive an AEC Byproduct Material License. An AEC Byproduct Material License is issued in accordance with the general requirements contained in
Title 10, Code of Federal Regulations, Part 30, and the Licensee is subject to Title 10, Code of Federal Regulations, Part 20.

1. {a) NAME AND STREET ADDRESS OF APPLICANT. (institution, firm, hospital {b) STREET ADDRESS{ES} AT WHICH BYPRODUCT MATERIAL WILL BE USED. {if
person, efc.  include ZIP Code.)} different from (o). Include ZIP Code.)

University of Idaho
Moscow, Idaho 83843

2. DEPARTMENT TO USE BYPRODUCT MATERIAL 3. PREVIOUS LICENSE NUMBER(S).
: please indicate and give number.)

Department of Chemistry 11~00197~02

(If this is on application for renewal of a license,

4. INDIVIDUAL USER{Si. (Name and title of individual(s) who will use or directly | 5. RADIATION PROTECTION OFFICER. {Name of person designated as rodiation protec-
supervise use of byproduct material.  Give training ond experience in tems 8 and 9.} tion officer if other than individual user.  Attach resume of his training and experience
as in ltems 8 and 9.}

E. K. Raunio, Professor
R. A. Porter, Asst. Prof.

C. 0. Hower, Asst. Prof. D. V. Naylor
X
6. {0} BYPRODUCT MATERIAL. (Elements {b] CHEMICAL AND/OR PHYSICAL FORM AND MAXIMUM MNUMBER OF MILLICURIES OF EACH CHEMICAL AND/OR PHYS.
ond mass number of each.) ICAL FORM THAT YOU WIiLL POSSESS AT ANY ONE TIME.  (If sealed source(s), also state nome of monufacturer, model number,

number of sources and maximum activity per source.)

A. Cobalt-60

B. Phosphorus-32 A.Sealed source-Western Radiation 10 millicuries
C. Carbon-14 Laboratory CCI-1, 1 mec
D. Sulfur-35 B. Any form 1 millicurie
E. Hydrogen-3 C.Any form 25 millicuries
D.Any form 50 millicuries
E.tritiated titanium targets- 50 curies, mot
Texas Nuclear Corporation, Model to exceed 5 curies
9591 per target

7. DESCRIBE PURPOSE FOR WHICH BYPRODUCT MATERIAL WILL BE USED. (If byproduct moterial is for *‘human use,” supplement A {Form AEC-313a) must be completed
in liev of this item.  If byproduct material is in the form of o sealed source, include the moke ond model ber of the sto
be stored ond/or used.)

g iner and/or device in which the source will

A. The 6000 source will be used in student experiments in gamma ray absorption and
scattering and angular cgarelations. It is stored in Western Laboratory 5-200
lead container for 1 me ~~Co source.

B. C. and D. These isotopes will be used for student experiments and occasfonal

tracer experiments in organic chemistry research.

E. To be used as targets in a Texas Nuclear Corporation Model 9391 neutron genera-
tor.

02723

{Continued on reverse side)




< Fagé Two

TRAINING AND EXPERIL. .: OF EACH INDIVIDUAL NAMED IN ITEM 4 (Use . _plemental sheets if necessary)

—
8. TYPE OF TRAINING WHERE TRAINED DURATION OF | ON THE JOB | FORMAL COURSE
TRAINING (Circle answer) (Circle onswer)
a. Principles and proctices of radiation
protection L See attachment Yes Mo Yes  No
b. Radioactivity measurement standardize-
tion ond monitoring techniques and in- Yes No Yes No
struments . . . .
¢. Mathematics and colculations basic to the _
: X . Yes  No Yes  No
use and measurement of rodicactivity . .
d. Biological effects of radiation. . . .. . .. Yes  No Yes  No
9. EXPERIENCE WITH RADIATION. (Actuol use of rodioisotopes or equivalent experience.)
ISOTOPE | MAXIMUM AMOUNT WHERE EXPERIENCE WAS GAINED DURATION OF EXPERIENCE TYPE OF USE
See attachment
10. RADIATION DETECTION INSTRUMENTS. (Use supplemental sheets if necessary.)
TYPE OF INSTRUMENTS NUMBER RADIATION SENSITIVITY RANGE | WINDOW THICKNESS USE
(tnclude make ond model number of eoch) AVAILABLE DETECTED (mr/hr) {mg/em*) (Monitoring, surveying, measuring)

As in renewal applicatipn for lijcense number 11-00197-02, April, 1966
In addition:

Technical Associates

PUG-1 1 beta {0-50,000cpm 1.5 Survey
JTexas Nuclear,9146-9145 1 neutronsO.1-1000 - monitoring, survey
Texas Nuclear, 9160 1 H beta [10mc/m zero monitoring

11. METHOD, FREQUENCY, AND STANDARDS USED IN CALIBRATING INSTRUMENTS LISTED ABOVE.

As in renewal application for license number 11-00197-02, April, 1966

12. FiLM BADGES, DOSIMETERS, AND BIO-ASSAY PROCEDURES USED. (For film badges, specify method of ¢olibrating and processing, or nome of supplier.)

As in renewal application for license number 11-00197-02, April, 1966

INFORMATION TO BE SUBMITTED- ON ADDITIONAL SHEETS IN DUPLICATE

L 13. FACILITIES AND EQUIPMENT. Describe laboratory facilities and te handiing equip !, storage containers, shielding, fume hoods, etc. Explanatory sketch
+ of facility is attached.  {Circle answer) Y Mo As in renewal application, April, 1966
14. RADIATION PROTECTION PROGRAM. Describe the radiation protection program including trol measures.  If application covers sealed sources, submit leak

testing procedures where applicable, name, training, and experience of person ¥o perform leck tests, and arrangements for performing initial rodiotion survey, serv-
icing, maintenance and repair of the source.

As in renewal application, April 1966

15. WASTE DISPOSAL. i a commercial waste disposal service is employed, specify name of company.  Otherwise, submit detailed description of methods which will
be used for disposing of radiooctive wastes and estimotes of the type ond omount of activity involved.As in renewal app 14 cation Apr ¥ 66

CERTIFICATE (This item must be completed by applicant}

16. THE APPLICANT AND ANY OFFICIAL EXECUTING THIS CERTIFICATE ON BEHALF OF THE APPLICANT NAMED It [TEM 1, CERTIFY THAT THIS APPLICATION 1S
PREPARED IN CONFORMITY WITH TITLE 10, CODE OF FQ;RAL REGULATIONS, PART 30, AND THAT ALL INFORMATION CONTAINED HEREIN, lNC].UDING ANY
SUPPLEMENTS ATTACHED HERETO, IS TRUE AND, CT TO THE 8EST OF OUR KNOWLEDGE AND SELIEF.

£, :

AN A

, »“:‘{ < Qﬁ}« _ Ulniversit)/)of Idaho
4 i \<- : Applicant named infitef 1
- MAY171968 B ¢ & = )

'._‘ s /
Application complefed and%\é

2 byt W é ' ) J.w,!’/_wé’tts, Business Manager
a rove - g ) ‘ itle of certifying officia
i Y by ﬁ‘if 24N i of ety ofct!

WARNING.—18 U. §. C,, Section 1001; Act of June 25, 1948; 62 Stal. 749; mokes it o criminal offefise to make o willfully false statement or
representation to ony department or ogency of the United States as to any matter within its jurisdiction.

* U.S. GOVERNMENT PRINTING OFFICE : 1964 O—745-382



Item 8

E. K. Raunio: As in renewal application for license number 11-00197-02,
April, 1966

R. A. Porter As in renewal application for license number 11-00197-02,
April, 1966.

D. V. Naylor: As in renewal application for license number 11-1197-3
with reference to letter signed by Duane LeTourneau, June 24,

1966.
C. 0. Hower:
(a) Principles and practices Trained at the University of
of radiation protection Washington from 1957 to 1962.

Training by on-the-job experi-
ence and formal course.

(b) Radioactivity measurement
standardization and monitor-
ing techniques and instruments. Same as Above

(c) Mathematics and calculations
basic to the use and measure-
ment of radioactivity. Same as above

(d) Biological effects of radia-
tion Same as above, except no formed
course.

Item 9

E. K. Raunio: As in renewal application for license number 11-00197-02,
April, 1966

R. A. Porter As in renewal -application for license number 11-00197-02,
April, 1966

D. V. Naylor: As in renewal application for license number 11-1197-3
with reference to letter signed by Duane LeTourneau, June 24,
1966.

C. 0. Hower:

Ten years of experience with cyclotron produced radionuclides: 1956 to 1962,
University of Washington; 1962 to 1964, Princeton University; 1964 to 1966;
Instituut voor Kemphysich Onderzoek. Experience with radiation levels to

100 mr/hr. Radiochemical separations, decontamjination, counting, in-beam exper-
iments.
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UNIVERSITY OF IDAHO

College of Letters and Science

DEPARTMENT OF PHYSICAL SCIENCES

MOSCOW, IDAHO 83843

October 19, 1966

Mr. Ernest Resner

Licensing Reviewer

Isotopes Branch

Division of Licensing and Regulation
United States Atomic Energy Commission
Washington 25, D.C.

Dear Mr. Resner:

We wish to request an amendment to the Department of Physical Sciences By-
product Materials License No. 11-197-2. We would like to include 50 curies of
tritium in the form of targets (Texas Nuclear Model 9591) for our TNC Model
9700 neutron generator. In answer to specific questions raised by you last
spring, we offer the following information about our plans for handling the
trituim and the generator:

1. We plan to store the burned targetsin labelled jars containing
Drierite located in the stainless steel hood of our Radioisotopes

laboratory.
2. Wipe surveys of the generator can be taken with moist filter paper
which can be analyzed in our 2 windowless Gieger counter or a

thin-windowed Gieger tube. We will make these surveys as often as
the AEC deems necessary.

3. Tritium in the air will be monitored with a TNC Model 9160 Tritium
Monitor.

4. At present, using the D-D reaction which produces 108 3 MeV neutrons
per second, we have an 18" wall around our generator consisting of
cinder blocks filled with mortar. The neutron level outside the
wall is negligible with this arrangement. To shield against the
D~T reaction which will provide about 2x1010 14 MeV neutrons 1 sec.
we have purchased a 2-foot extension tube for the target and 500
pounds of paraffin wax. We will stack the paraffin wax at least
2 1/2 feet on each side of the target and at least 4 feet above the
target. The generator is in the basement se there will be no haz-
ard underneath. We have a TNC Nemo neutronp detector and neutron
dosimeters, so we will be able to determine the neutron output
outside the walls.

5. We use an ion pump rather than an oil diffusion pump. The fore
pump oil will be monitored for tritium when it is used.

6. Urinalysis for the instructors in charge of the generator will be
done at the end of a semester's operation, if the instructor has

been handling the targets or parts contaminated with tritium.

QQU@&TED 1563

DI, OF COMPLIANCE.



October 19, 1966 2

7. The Texas Nuclear Corporation does not have specific recommendations for
tritium handling. They only suggested to us that contaminated parts
should be wiped cléan of surface contamination and labeled before storage.
Parts to be discarded can be handled in our usual burial ground.

Sincerely yours,

Richaid) 4. P

Richard A. Porter
Assistant Professor of Chemistry

RAP:slr

L .
S

e

0CT2 4 1966

B3, % .
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Form AEC-313 UNITED STATES ATOMIC fNEaégY COMMISSION <
B-64 Form approved.

10 CFR 30 APPLICATION FOR BYPRODUCT MATERIAL LICENSE Budget Bureau No. 38-R027

INSTRUCTIONS. — Complete ttems 1 through 16 if this is an initiol opplication or an application for renewal of o license. Information contained in
previous applications filed with the Commisson with respect to ltems 8 through 15 may be incorporated by reference provided references are clear and
specific. Use supplemental sheets where necessary. ltem 16 must be completed on all applications. Mail two copies to: U.S. Atomic Energy Com-
mission, Washington, D.C., 20545, Attention: Isotopes Branch, Division of Materials Licensing. Upon approvo! of this application, the applicant will
receive an AEC Byproduct Material License. An AEC Byproduct Material License is issued in accordance with the general requirements contained in
Title 10, Code of Federal Regulations, Part 30, and the Licensee is subject to Title 10, Code of Federal Regulations, Part 20.

1. {o) NAME AND STREET ADDRESS OF APPLICANT.  (Institution, firm, hospitol, |(b) STREET ADDRESS({ES) AT WHICH BYPRODUCT MATERIAL WILL BE USED. (If
person, ek. include ZIP Code.} different from 1 {(a). Include ZIP Code.)

University of Idaho

Same
Moscow, Idaho 83843
2. DEPARTMENT TO USE BYPRODUCT MATERIAL 3. PREVIOUS LICENSE NUMBER(S). (If this is on opplicotion for renewal of @
license, please indicate and give number.}
Physical Sciences 11-197-2
4. INDIVIDUAL USER(S). (Nome ond title of individual(s) who will use or directly |5. RADIATION PROTECTION OFFICER (Name of person designated os rodiotion pro-
supervise use of byproduct moteriol. Give fraining ond experience in ltems 8 ond tection officer if other thon individuol user.  Attach resums of his troining ond ex-
9.) perience as in items 8 ond 9.j
E.K. Raunio
P, K. Freeman G. A. McKean

R. A. Porter

6. {o) BYPRODUCT MATERIAL. (Elements {b) CHEMICAL AND/OR PHYSICAL FORM AND MAXIMUM NUMBER OF MILLICURIES OF EACH CHEMICAL AND/OR PHYS-

ond mass number of eoch.) ICAL FORM THAT YOU WILL POSSESS AT ANY ONE TIME. (I sealed source(s), olso state name of manufacturer, mode!
number, number of sources ond moximum activity per source.)
A. Cobalt 60| 1 millicurie - Sealed Source WesFern Radiation Laboratory
. CccT-1
B. Phosphorus 32| 1 millicurie - Any Form
C. Carbon 14! 25 millicuries - Any Form
D. Sulfur 35| 50 millicuries ~ Any Form
E. Hydrogen 3] 50 cﬁries - Embedded in Titanium Targets of 3-5 curies each

For Use In Texas Nuclear Neutron Generator

The last three items r%present requested amendments to the current license.

7. DESCRISE PURPOSE FOR WHICH BYPRODUCT MATERIAL WiLL BE USED. (If byproduct material is for “*human use,” supplement A (Form AEC-3130) must be com-
pleted in lieu of this item. If byproduct materiol is in the form of a sealed source, include the make ond model number of the storage container ond/or device in
which the source will be stored and/or used.)

A, Experiments in gamma ray absorption and scattering radiation chemistry and
calibration of survey instruments. % = ‘ ’

B. Experiments in beta-ray absorption,.tg§ioagtivg decay and radio chemical separatiqu.

C. Chemical exchange and similar labo:agdry studies.

D. Study of the solubility of barium sulfate-as a funétion of specific activity.

E. Studies in neutron activation analysis.

,%;,z;g;{. K 76531

(Continued on reverse side)
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Page Two
TRAINING AND EXPERIENCE OF EACH INDIVIDUAL NAMED IN ITEM 4  (Use supplemental sheets if necessary)
8. TYPE OF TRAINING . WHERE TRAINED DURATION OF ON THE JOB FORMAL COURSE
TRAINING (Circle answer) (Circle onswer)
o. Principles and prectices of radiotion v N
es o
protection Items 8-15 - See Attached Sheet Yes Mo
b. Radioactivity measurement stondardiza-
tion and monitoring techniques and in- Yes No Yes No
struments
¢. Mathemotics ond colculations basic to the
. . Yes No Yes No
use and measurement of radicactivity
d. Biological effects of radiation L Yes No Yes No
9. EXPERIENCE WITH RADIATION. (Actuol use of radioisotopes or equivalent experience.)
ISOTOPE | MAXIMUM AMOUNT WHERE EXPERIENCE WAS GAINED DURATION OF EXPERIENCE TYPE OF USE
10. RADIATION DETECTION INSTRUMENTS.  (Use supplemental sheets if necessary.)
TYPE OF INSTRUMENTS NUMBER RADIATION SENSITIVITY RANGE | WINDOW THICKXNESS USE
{Include make ond model number of eoch} AVAILABLE DETECTED {mr/hr} (mg/em®) (Monitoring, surveying, measuring)

11. METHOD, FREQUENCY, AND STANDARDS USED IN CALIBRATING INSTRUMENTS LISTED ABOVE.

12. FILM BADGES, DOSIMETERS, AND BIO-ASSAY PROCEDURES USED. (For film badges, specify method of colibrating ond processing, or name of supplier.)

INFORMATION TO BE SUBMITTED ON ADDITIONAL SHEETS IN DUPLICATE

13. FACILITIES AND EQUIPMENT. Describe laboratory facilities and remote handling equipment, storage containers, shielding, fume hoods, efc. Explanatory ‘sketch
of facility is ottached. (Circle answer) Yes No

14. RADIATION PROTECTION PROGRAM. Describe the radiation protection program including control measures.  If application covers sealed sources, submit leak

testing procedures where applicoble, name, training, ond experience of person fo perform leak tests, and arrangements for performing initial radiation survey, serv-
icing, maintenance ond repair of the source.

15. WASTE DISPOSAL. If o commercial waste disposal service is employed, specify name of company.  Otherwise, submit detoiled des:ﬁpﬁon of methods which will”
be used for disposing of rodioactive wastes and estimates of the type and amount of activity involved.

CERTIFICATE (This item must be completed by applicant)

16. THE APPLICANT AND ANY OFFICIAL EXECUTING THIS CERTIF E ON BEHALF OF THE APPLICANT NAMED IN |
PREPARED_IN CONFORMITY WITH TITLE. 10, CODE OF FE|

1, CERTIFY THAT THIS APPLICATION IS

m RONS, PART 30, AND THAT ALL INFORMAMON CONTAINED HEREIN, INCLUDING ANY
bt A’% R KNOWLEDGE AND BELIEF. .
L ‘ % 1y rsity of Idah .
G. A. McKean w3 Appli€apfhamed in item 1 i, ‘
,Radiological Safety Of 3 Yoy . 462%:99¢¢¢Aé%€2f/4géz;a<%?/ -
are - - r g T B
. : K. A. Dick \\> '
//7/"‘/( /74 ; Financial Vice President
. ’ Title of certifying official -

University of Idaho

%: makes it a criminal offense to make a willfully false s’tatei?'(‘ént or

atter within its jurisdiction. —~ L

* U.S. GOYERNMENT PRINTING OFFICE : 1963 0—745-381
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UNIVERSITY OF IDAHO

MOSCOW, IDAHO 83843

College of Letters and Science
DEPARTMENT OF PHYSICAL SCIENCES

May 7, 1964

Mr., Johr E. Bowyer

Senior Licensing Reviewer

Isotopes Branch

Division of Licensing and Regulation
United States Atomic Energy Commission
Washington 25, D.C.

Dear Mr. Bowyer:

Please consider this a formal request to amend the
Department of Physical Sciences Byproduct Materials
License No., 11-197-2 (D64), which is now being considered
fgg renewal by your division. We would like to include
S in any chemical or physical form, with a possession
limit of 25 millicuries. Our proposed purpose will be
to carry out a study of "The Solubility of Barium Sulfate
as a Function of Specific Activity", which is part of
our Undergraduate NSF research participation program.

Very truly yours,

File K. Fitesiee

Peter K. Freeman,
Associate Professor of Chemistry

PKF:jj

cc: Dr. R. A, Porter
Mr. G. A. McKean
Dr. E. K., Raunio

MAY i 1 1964w -

53649

UNIVERSITY OF ‘IOARD -
/ Z 1890.-1904



Form AEC~313 : ATOMIC ENERGY COMMISSION Form approved.

APPLICATION FOR BYPRODUCT MATERIAL LICENSE udget Bureau No. 38-R027.4.

INSTRUCTIONS.~Complete items 1 through 16 if this is an initicl application. If application is for renewal of a license, com-
plete only Items 1 through 7 and indicate new information or changes in the program as requested in ltems 8 through 15, Use
supplemental sheets where necessary. Item 16 must be completed on all applications. Mail three copies to: U.S. Atomic Energy
Commission, Washington, D.C., 20545. Attention: Isotopes Branch, Division of licensing and Regulation. Upon approval of this
application, the applicant will receive an AEC Byproduct Material License. An AEC Byproduct Material License is issved in
accordance with the general requirements contained in Title 10, Code of Federol Regulotions, Part 30 ond the Licensee is sub-
ject to Title 10, Code of Federal Regulations, Part 20,

-

- {0) NAME AND STREET ADDRESS OF APPLICANT. (Institution, firm, hospital, [{b) STREET ADDRESS(ES) AT WHICH BYPRODUCT MATERIAL WILL BE USED. (If
person, efc ) different from 1 (a).)

University of Idaho
Moscow, Idaho '

2. DEPARTMENT TO USE BYPRODUCT MATERIAL 3. PREVIOUS LICENSE NUMBER(S). (If this is an opplication for renewal .of
license, please indicate and give number.)
Department of Physical Sciences Renewal 11-197-2 (D 6L)

4. INDIVIDUAL USER{S). (Name ond title of individual(s) who will use or directly |5. RADIATION PROTECTION OFFICER (Name of person designated as radiation pro-
supervise use of byproduct material.  Give fraining and experience in items 8 and tection officer if other than individual user. Attach resume of his troining and ex-
Q) perience as in ltems 8 and 9.)

E.XK. Raunio, Director of the Radioiso-
topes laboratory . Ge A. McKean

Richard A. Porter, Assistant Professor
P.K. Freeman, Assistant Professor

6. (a} BYPRODUCT MATERIAL.  (Elements {b) CHEMICAL AND/OR PHYSICAL FORM AND MAXIMUM NUMBER OF MILLICURIES OF EACH CHEMICAL AND/QOR PHYS-

and mass number of each.) ICAL FORM THAY YOU WiLL POSSESS AT ANY ONE TIME. (i sealed source(s), also state nome of maonufacturer, model
0 number, number of sources and moximum activity per source.)
Co Western Radiatign Laboratory CCT-1,
1 millicurie Co®0 capsule
.32 . .
= HéPQh, 1 millicurie
1h s s
c 10 millicuries

7. DESCRIBE PURPOSE FOR WHICH BYPRODUCT MATERIAL WILL BE USED. {If byproduct material is for “*human use,”* supplement A (Form AEC-3130) must be com-
pleted in lieu of this item. If byproduct material is in the form of a sealed source, include the make ond model number of the storage container and/or device in
which the source will be stored and/or used.)

The Co™~ source will be stored in wgstern Radiation Laboratory S-200 Zead
container for 1 ms. Co®0 source. The Co®V source will be used for experiments
in gamma ray absorption and scattering, radiation chemistry and calibration of
survey meteps. . -

The P§ will be used for experiments in B-ray absorption, radioactive decay
and radiochemical separation methods.

The C& will be used for tracer techniques in organic chemistry, and physical

chemistry.
ry m‘\@i\“@&\T@@ - 58456

PN G
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Form AEC-313 (5-58)

Page Two
TRAINING AND EXPERIENCE OF EACH INDIVIDUAL NAMED IN ITEM 4 (Use supplemental sheets if necessary)
8. TYPE OF TRAINING
WHERE TRAINED TN F (‘gN JHE JOB | FORMAL COURSE
ircle answer) {Circle answer)
a. Principles and practices of radiation v N
Coprotection. ... L. s ° Yes Mo
b. Radiocactivity measurement standardize-
_tion and monitoring techniques and in- Yes No Yes No
struments . . ... ... L
¢. Mathematics and calculations basic to the Yes No y
use and measurement of radioactivity . . es No
d. Biological effects of radiation. .. ... .. Yes  No Yes  No
9. EXPERIENCE WITH RADIATION. (Actual use of radioisotopes or equivalent experience.)
ISOTOPE | MAXIMUM AMOUNT WHERE EXPERIENCE WAS GAINED DURATION OF EXPERIENCE _ TYPE OF USE
10. RADIATION DETECTION INSTRUMENTS. (Use supplemental sheets if necessary.)
TYPE OF INSTRUMENTS NUMBER RADIATION SENSITIVITY RANGE | WINDOW THICKNESS USE
{Include mcke and model number of each) AVAILABLE DETECTED {mr /hr) (mg/em?) (Monitoring, surveying, measuring)

11. METHOD, FREQUENCY, AND STANDARDS USED IN CAUBRATING INSTRUMENTS LISTED ABOVE.

12. FILM BADGES, DOSIMETERS, AND BIO-ASSAY PROCEDURES USED. (For film badges, specify method of c&libmfing_ and processing, or name of supplier.)

INFORMATION TO BE SUBMITTED ON ADDITIONAL SHEETS

13. FACILITIES AND EQUIPMENT. Describe laboratory facilities and remote handling equip t, storage tainers, shielding, fume hoods, etc. Explanatory sketch
of facility is ottached. (Circle answer) Yes Mo

14. RADIATION PROTECTION PROGRAM. Describe the radiation protection progrom including control measures.  If application covers led sources, submit leak

testing procedures where applicable, name, training, and experience of person to perform leak fests, and arrangements for performing initial radiation survey, serv-

icing, maintenance and repair of the source.

15. WASTE DISPOSAL. If o commercial waste disposal service is employed, specify name of company.  Otherwise, submit detailed description of methods which wili
be used for disposing of radicactive tes and estimates of the type and amount of activity involved.

CERTIFICATE (This item must be completed by applicant)

16. THE APPLICANT AND ANY OFFICIAL EXECUTING THIS CERT! [3 EWA F THE APPLICANT NAMED IN ITEM 1, CERTIFY THAT THIS APPLICATION IS
PREPARED IN CONFORMITY WITH TITLE 10, CODE OF-REDE NAND THAT ALL INFORMATION CONTMNED HEREIN INCLUDING ANY
SUPPL)EMENTS ATTACHED HERETO 157 BEST OF O DGE AND BELIEF ) ) ‘ A

Rev:.ewed by: 7 , ‘ N T I
: W.R., Parish TT D ive 11; of Idaho Dept. of Ph
Rad:LO:Ls o‘bop Cormititas ' L : med in iem 1

pate - MAR 1 8°1864 - %'3-1'9 4& ; 7. Q.

S B gyl}a"s : meth A. Dick A
' I . ™ Drws, ~\18m - .
7 Heing ONE LA of certifying officiol \__/
na certitying of icial
/(&‘z.nanc:_al Vice Pres:xden’o

WARNING.—18 U. §. C., Section 1001; Act of June 25, 44 ZWmokes it o criminal offense to make o willfully false statement or
representation fo any depar'ment or agency of the United States as er within its {urisdiction,

GPO 865-815

?



g.

Training and Experience of Dr. R.A., FPorter

Where Trained

Duration of

Training
a. University of Idaho. Dr. Porter has taught
chemistry 213, "Nuclear Chemistry", at the
University of Idaho during the last two years
(1962-1964)., 1In addition he has offered Chemis-
try 216, a laboratory course in "Methods in
Radiochemistry", with the consultation of Dr. 2 years
P.K. Freeman and W.P. Barnes, Mechanical Engineer-
ing Department,
b University of ldaho 2 years
Co Dr. Porter's Ph.D, thesis was written on
"Environmental Effects on Radioactive Decay
Rates", UCLA, 1959. He was subsequently employed
at the University of Califsenda Lawrence Radiation
Laboratory at Livermore as a Physicist in the 5 years
Theoretical Division and in Weapons Design, 1958-1961.
d. University of Idaho 2 years
Experience with Radiation. R.A. Porter
Isotope Maximum Amount Where Experience Duration of
was gained Experience
Clh 5 me University of Idaho one year
N a22 1 ue n ]
MuSh 1 ue n n
F655 5 ue " 1
C°gg 1 ue 1 1
0065 1 mnec 1} 1
l uc 1" "
Ni.63 1 uc n 1
05137 1 uc I "
Ba133 1 uc n "
Pmlh? 5 uc " "
TeZOLl 5 uc n n
Pbi]j?- 5 uc i 1
I 10 uc " "
g 35

50 uc "

On the Job Formal Course
(@0
o
o
s
Yes
Yes
Yes Yes 3
Yes Fﬁ%v
Type of Use IR
Teaching
"Methods in

Radiochemistry",
Chemistry 216
f

"




235 238
Vv 5500 1bs nafmal Used in conjunction
with a 5 curie PuBe
in water moderated
sub critical nuclear
32 reactor
P 1 me :

One Year

One Year

Same as
previously

Same as
previously

Training and Experience (Item 8) and Experience with Radiation (Item 9) for individual users,

E.K. Raunio and P.K. Freeman has been described in previous application for license 11-197-2 {DOL)

(December 22, 1960)., Items8 and 9 for Radiation Protection Officer, G.A. McKean were transmitted in

application for by product Materials License No, 11-197-L (G6 )

(O

Loy
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UNIVERSITY of IDAHO Department of Physical Sciences

MOSCOW, IDAHO

October 17, 1961

Mr. John E. Bowyer

Senior Licensing Reviewer

Isotopes Branch

Dvision of Licensing and Regulation
United States Atomic Energy Commission
Washington 25, D. C.

Dear Mr. Bowyer:

At the suggestion of Mr. W. C. Pierce, AEC inspector from the Idaho Operations
Office, I now make a formal request to amend the Department of Physical Sciences
By-product Materials License No. 11-197-2., We would like to change our posses-
sion limit from one millicurie of carbon 14, in any chemical or physical form,
to five millicur#ies of carbon 1k, in any chemical or physical form.

The reason for this requested change is that, unknown to those of us presently
using radioisotopes in teaching or research, 250 microcuryies of carbon 14
previously thought to be on a different license is instead on License No. 1ll~
197-2. Since this brings us over our possession limit by 250 microcurgies

we request the above change to correct this and allow for some flexibility

in the use of carbon 14 in the future.

Very truly yours,

(it K. (Freoorme=-

Peter K. Freeman, Assistant
Professor of Chemistry

PKF:pf

cc: Dr. Raunio
Dr. LeTourneau

38088 =
Isotopes Branch ;/;A9ﬁ *
Do LaR AN/

DURLICATED Dyt

Fop DIV, OF COMPLIANEE SRR

e
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UNIVERSITY of IDAHO Department of P/oyfz:cczl Sciences

MOSCOW, IDAHO

February 1, 1961

Mr. John B. Bowyer

Senior Licensing Reviewer
Isotopes Branch /-1 17~
Division of Licensing and Regulation LZ:MA, Ei

United States 4Ltomic Energy Commission
Washington 25, D. C.

Dear Mr. Bowyer:

In reply to your letter of January 5, 1961, (Land R:IB:JEB) I now make a
formal request for permission to perform leak tests on our 1 millicurie Co
sealed source. The Department of Physical Sciences recently received bypro-
duct materials license No. 11-197-2 (D64) amendment No. 2 authorizing the
possession of this source.

The procedure which wilil be followed in performing leek tests is adapted from
Blatz, Radiation HygieneHandbook, McGraw-Eill, New York, 1959, pp 11-40.

The 1 mc. Co60 sealed source will be wiped or smeared with a filter paper
using longhandled tongs or a remote handling tool. The filter paper will

be saturated with an organic solvent, such as acetone, in order to increase

the efficiency of the operation. The filter paper will be given a preliminary
check with one of the following monitoring instruments: Atomic Accessories,
Model SM—LKLQ ¥ survey meter, Baird-Atomic Model 414 logarithmic survey meter.
The filter paper will then be counted using either our Baird-Atomic HModel

8104 well type scintillation detector and ‘Baird-Atomic Model 2010 Scalar,

or Baird-Atomic Model 810 well type scintillation detector and Baird-Atomic
Model A-2-17B single channel scintililation spectrometer.

If no leakage is apparent in the above test, the sealed source will be
wrapped in cotton and left for at least a day in a small sealed container.
The cotton will then be counted in the same manner as described above for
the filter paper.

If leakage is detected in either procedure, the source will be placed in a
sealed container and returned to Western Radiation Laboratory for repair
and measurement, and your division will be notified of this action as
specified in condition 13 of our license. Containers and carriers, as

well as any other equipment that has had contact with the leaking source,
will be decontaminated with the advice of our radiation protection officer.

My training and experience with radiation is outlined in the University
of Idaho's byproduct materials license application of December 22, 1960.
In addition, it is pertinent to mention that leak testing procedures were
discussed at the Institute in Basic Nuclear Science and Radioisotope
Technology at the University of California, which I attended July 11 to
August 26, 1950.

Sincerely yours,

=0 IRATED Fobey K. (come
QD{?H‘ '\jf; : Peter X. Freeman, Assistant

S
. e Tt n Professor of Chemistr I
pkF:vm  FOR DIV, 0F CORb L IAMCE J 0393

cc: Dr. Raunio and Dr. LeTourneaun



LARTBLJEB (11~197-2) JAN 5 19p

M. En K. Raunio

¥r, P, K, Freeman

University of Idaho

Department of Physical Sciences
Moscow, Idaho

Gent lemens

Please note that Condition 13 requires that the Cobalt 60
sealed source be leak tested by persons licensed by the
Comuission to perform such tests. If you desire to do your
own testing of the sealed source, please subnit the follow-
ing information:

A, The name of the person in your orgenisation vhe will
perforn the test,

B, His training and experience in leak testing techniques,
G, The lesk testing procedure which will be followed, and

D. Te mske md model mmber of the instrusentation that
is avsilsble,

Singerely yours,

John E, Bowyer

Benior Licensing Reviewer
Isotopes Branch

Division of licensing and
Regulation

OFFICE p }oooee J&Rs

SURNAME p |..BQ tbar

DATE » 1/4 /61

Form AEC-318 (Rev. 9-53) ! 0. 5. GOVERNMENT PRINTING OFFICE  16—62761-3



Form AEC-313 ATOMIC ENERGY COMMISSION

(5-58) APPLICATION FOR BYPRODUCT MATERIAL LICENSE B e e 388024

If application is for renews! of o license, com-

INSTRUCTIONS.~Complete ltems 1 through 16 if this is on initial application.

plete only ltems 1 through 7 and indicate new informotion os changes in the progrom os requested in |tems 8 through 15, Use
supplemental sheets where necessary. Item 16 must be completed on cll applications. Mail three copies to: U, S. Atomic Energy
Commission, Washington 25, D. C. Attention: Isotopes Bronch, Division of Licensing ond Regulation.-Upon approval of this
application, the applicent will receive an AEC Byproduct Material License. An AEC Byproduct Material License is issued in

accordance with the general requirements contained in Title 10, Code of Federal Regulations, Part 30 and the Licensee is sub-
ject to Title 10, Code of Federal Regulations, Part.20.

Cnd =+
. (o) NAME AND STREET ADDRESS OF APPLICANT. (Institution, firm, hospitol, {b) STREET ADDRESS(ES) AT WHICH BYPRODUCT MATERIAL WILL BE USED. (i
person, efc ) different from ) (o).}
University of Idaho
Moscow, Idaho

‘2. DEPARTMENT TO USE BYPRODUCY MATERIAL 3. PREVIOUS LICENSE NUMBER(S). (If this is on application for renewal of o

license, please indicate and give ber.)

Department of Physical Sciences None

4. INDIVIDUAE USER(S}. (Nome and title of individual(s) who will use or directly

supervise use of byproduct materiol.  Give froining and experience in ltems 8 and
9.}

E. K. Raunio, Director of the
Radioisotopes Laboratory D. J. LeTourneau

P, K. Freeman, Assistant Professor
of Chemistry

5. RADIATION PROTECTION OFFICER (Name of person designated as radiation pro-
fection officer if other than individual user.  AMoch resume of his fraining and ex-
perience o5 in hems 8 ond 9.)

6. {0} BYPRODUCT MATERIAL. (Elements (b) CHEMICAL AND/OR PHYSICAL FORM AND MAXIMUM NUMBER
and moss number of each.} ICAL FORM THAT YOU WILL POSSESS AT ANY ONE TIME.
number, number of sources and maximum activity per source.)

OF MILLICURIES OF EACH CHEMICAL AND/OR PHYS-
(¥ sealed source(s), olso state nome of monufacturer, model

CobY Western Radiation Laboratory CCT-1, 1 millicurie
Cob0 capsule :
32 i s ,
P HgPO,, 1 millicurie
old

BaCOg, 0.5 millicurie ) B

7. DESCRIBE PURPOSE FOR WHICH BYPRODUCT MATERIAL WILL BE USED. (If byproduct material is for **humon use,'’ supplement A (Form AEC-313a) must be com-

pleld in liev of this item. If byproduct materiol is in the form of o sealed source, include the make ond model number of the storage container and/or device in
which the source will be stored and/or used.)

The Co®0 source will be stored in Western Radiation Laboratory S-200 lead
container for 1 me. Cob0 source., The Cob0 source will be used for experiments in

gamma ray absorption and scattering, radiation chemistry and in calibration of
survey meters,

The PY4 will be used for experiments inp ~ray absorption, radicactive decay
and radiochemical separation methods.

The C14 will be used for experiments in tracer techniques in organic chemistry.

DURLIGATTED

FOR DlVo OF COMPLlANCE (Continued on reverse side) 3 l ‘3 l b




Form AEC-313 (5-58) Page Two
TRAINING AND EXPERILANCE OF EACH INDIVIDUAL NAMED IN ITEM 4 (Use supplemental sheets if necessary) ]
8. TYPE OF TRAINING , WHERE TRAINED DURATION OF ON THE JOB | FORMAL COURSE
E. K. Raunlo i TRAINING (Circle answer} (Circle answer)
o. Principles and practices of radiotion Qgk Ridge Institute of Nuclear !
rotection ' . Yes No Yes No
protection. . . ... . ... ... ... Studies .
b. Radiooctivity measurement standardiza- | '
tion and monitoring techniques and in- “ ” ” ! Yes No Yes No
struments . . . ... 6 weeks
¢. Mathematics and calculations basic to the Y N
use and measurement of radioactivity . . " ” ” total s © Yes No
d. Biologicol effects of radiation. . . .. ... ” ” ” Yes  No Y,“ No
9. EXPERIENCE WITH RADIATION. (Actual use of radicisotopes or equivalent experience.) -
ISOTOPE | MAXIMUM AMOUNT WHERE EXPERIENCE WAS GAINED DURATION OF EXPERIENCE TYPE OF USE
A11 of Dr. Rqunio’s experience was obtaifed in the course at CRINS,.
10. RADIATION DETECTION INSTRUMENTS.  ({Use suppl tal sheets if y.)
. TYPE OF INSTRUMENTS NUMBER RADIATION SENSITIVITY RANGE | 'WINDOW THICKNESS USE
(Include make and mode! number of each) AVAILABLE OETECTED {nw /hr) (mg/cm?)} (Monitoring, surveying, measuring)
See attachment o
11. METHOD, FREQUENCY, AND STANDARDS U§ED_|N CALIBRATING INSTRUMENTS LISTED ASOVE. -
~ See attachment
12. FLM BADGES, DOSIMETERS, AND BIO-ASSAY PROCEDURES USED. (For film badges, . specify method of calibrating ond processing, or name of supplier.)
Ten Atomic Accessories Model L-50-57 Landsverk Dosimeters will be used, range
0 - 200 mr. . :
’ A
INFORMATION TO BE SUBMITTED ON ADDITIONAL SHEETS
13. FACILITIES AND EQUIPMENT. Describe laborotory facilities ond te handling equip t, storage tainers, shielding, fume hoods, etc.  Explanatory sketch
of facility is attached.  (Circle onswer) Yes (&) Radioisotopes Laboratory description attached.
14. RADIATION PROTECTION PROGRAM, Describe the radiation protection program i luding control es. If application covers sealed sources, submit leak

testing procedures where applicoble, name, kaining, and experience of person fo perform leak tests, and arrangements for performing initiol radiation survey, serv-
icing, maintenance ond repair of the source.

See attached copy of Regulation Governing Safe Handling of Radiocactive Isotopes.

15. WASTE DISPOSAL. If o commercial waste disposol service is employed, specify name of company. Otherwise, submit detailed description of methods which will
be used for disposing of radioactive wastes and estimates of the type and omount of activity involved. See attachmen-t "

CERTIFICATE (This item must be completed by applicant)

16. THE APPLICANT AND ANY OFFICIAL EXECUTING THIS CERTIFI OF THE APPLICANT NAMED IN ITEM 1, CERTIFY THAT THIS APPLICATION 1S
PREPARED IN CONFORMITY WITH TITLE 10, CODE OF FEDER, - AND THAT ALL INFORMATION CONTAINED HEREIN, INCLUDING ANY
SUPPLEMENTS ATTACHED HERETO, 1S TRUE AND CORR LEDGE AN.D BELIEF. . .

.- ) #

X / A '/

ed in item 1 .

8 W Z. 4&.{
y: :

960 B I afenneth A. Dick, Comptroller >
University of Idaho

Usage:

I 3
;?topes Branch / Flefof certifying officiol
Vo Lg g /7

) - - N
WARNING.—18 U. S. C., Section 1001; Act of June Y 191??13'2’1((\'\";\7):9/4‘*” it a criminal offanse to make o willfully false statement or
representation to any department or agency of the United Stale lo.gny ma ithin its jurisdiction.

Gr0-874073



P, X, Freeman

Duration On the Formal
8+ Type of Training Where Trained of training Job Course
E. Unive. of California,
Institute in Basic
Nuclear Science and 7 weeks No Yes
Radiation and Radio-
isotope Technology
B. ” “ 7 weeks Ne Yes
C. . " ” 7 weeis No Yes
Univ. of Colorado 1l semester No Yes
D. Univ. of California 7 weeks No Yes

9, Experience with Radiation
Dr. Freeman’s formal experience with radiation was gained at Institute

in Basic Nuclear Science and Radiation and Radioisotope Technology at the
University of California, July 11 to August 26, 1960,

D. J. Le Tourneau

Duration On the Formal
8. Type of Training Where Trained of training Job Course
A. Oak Ridge Institute
of Nuclear Studies 4 weeks . No Yes
B. " “ ” 4 weeks No Yes
C. ” ” " 4 weeks No Yes
D. ” i " 4 weeks No Yes

9. Experience with Radiation

Experience with radiation gained at the Oak Ridge Institute of Nuclear
Studies. Dr. LeTourneau holds AEC License No., 11-197-3 (F-61) Amendment
No. 2 permitting him to work with Ca45, Na24, S35, Ce36, P32, Csl37, and Sr90,

DUPLIGATIET

FOR DiV. QF COMPLIANCE



10,

Radiation Detection Instruments

(€9

Radiation Sensitivity Wirdow
Number Detected mr /hr Thickness Use
Type of Instruments
Survey meters-El-Tronics, sm«3 1 alpha, 0-0.2 less than monitoring,
beta 0-2.0 2 mg/cm? surveying
gamma, 0-20 '
Tracerlab, Su-14 2 ” 0-0.25 less than “
0=2.5 2 mg/cml
0-25
Atomic Accessories, Model SM-131 2 ” 0-5 less than "
050 2 mg/cm?
0-500
Baird-Atomic Model 414, Logarithmic 1 beta, 3-3000 0.9 mg/cm? ”
gamma
Auto Secaler, Tracerlab SC-1B 1l measurement
RCL Scaler, Radiation Counter Laboratories, Mark
13, Model 1 1 “
Baird-Atomic Model 123 G« Scaler 5 “
Baird-Atomic Model 2010 Scaler 1 measurement
Windowless flow counter, Radiation Counter Labs 1l alpha,
beta, ”
garma
Scintillation detector, Nuclear Chicago 1 beta
gamma ”
b Baird-Atomic Model, 8104 well type scintillation
e 1 ” ”n

t-+ detector
(0P
Pulse Height Analyzer, Tracerlab, RL1-6SR

”




Radiation Detection Instruments

Radiation Sensitivity Window

Number Detected mr/hr Thickness Use
Type of instruments
Baird-Atomic Model, A-2-17B single channel
scintillation spectrometer 1 measurement
Rate meter, Tracerlab, Sc34Bd 1 measurement
Carbon counter, Tracerlab, SC 55 1 alpha
beta
gamma measurement
Windowless flow counter, Tracerlab Sc 166 1 alpha measurement
beta
ganmma
Baird-Atomic Model 822B stand and end window 5 “ less than
GM tubes 2 mg/cm? ”
Baird-Atomic Model 821B micro-thin end window
flow counter 1 ” “
BairdeAtomic Model 410 count rate meter 1 "
Atomic Accessories Model RSC=5A chromatogram
scanner with recorder 1 ”
Atomic Accessories Model ND-191-BF3 neutron counter 2 neutrons ”

_r(\"“(a
1

(o




11, Flow counters, carbon counter and GM tukes will be calibrated once a day, when
in use, against standards in New England Nuclear Model 1225 Beta Reference Source
Sets. Scintillation detectors will be calibrated, once a day when in use, against
standards in a New England Nuclear Model 1230 Gamma Reference Source Set. Cali-
bration of Atomic Accessories Model -131 survey meter will be calibrated, once
a day when in use, against standard source supplied with the instrument. The
Baird-Atomic Model 414 Logarithmic Survey Meter is faétory calibrated and will be
calibrated, once a day when in use, by following secondary calibration procedure
recommended in the manufacturer’s instruction manual.

In addition, the survey meters will be calibrated once a semester against

the 1 mc. Co80 sealed source,



13, Facilities and Equi,.ient ~ Radioisotopes Laboratory vuilding
1. Radiochemical Laboratory

Two hoods, benches, distilled water, waste disposal cans for “hot” and normal
waste, chemical glassware, chemicals and general laboratory supplies, gas,

H and C water, balances, remote pipettor, two Atomic Accessories Model RHT-60-3
remote handling tools, 25 Atomic Accessories Model LB-24 lead bricks and:

3 Atomic Accessories Model AB-23 absorber sets

1 ” " 7  L-75 Isotope Analysis Kit (electroscope)

10 “ ” " IF~l indium foils

2 ” ” #  PC-l4 planchet storage cabinets

1000 “ ” " NP-11l nickel plated cupped planchets

1000 ” i #  LT-16 lusteroid well counter tubes

5 ” “ ” PF-.44 plancet forceps

5 ” ” ” RD-43 Ring and disc sets

1 ” " #  SPP.69 sample spinner

20 u ” #  TMP.74 micropipette transfer (2 ea. 1x, 2A, 54,
10, 25X, 50X, 100A, 2504, 500A, and 1 ml.)

1 ” " 7  RP-65 remote pipetter

-5 S “ ——328/391—BFx-neutron-eounters

1 Western Radiation Lab S-200 lead container for 1 mc Co®0 ~ to be
supplied with Co60

1 Atomic Accessories Model LS~62 lead shield and collimator

10 “ " ”  BSS-35 shielded syringe (0.10 cc)

1l " " ” SL-71 education source kit

2 “ ” “  RHT-60-3 Remote handling tools

1l Curtiss-Wright Neutron Howitzer

2, Preparation Laboratory
Carver Press, balance, Wiley Mills, large waste cans

3+ Counting Room

Baird-Atomic Model 255 non-overleading proportional amplifiers
” ” 960 dual purpose precision timers
” " 800D low background iron shields

Atomic Accessories Model RRMA.X.XS51 single channel recorder
Baird-Atomic Model 812 seintillation probe
Atomic Bccessories Model L-24K-58 landsverk charger

“ ”  BAGR-28 pressure regulators

2O M et ) O M

4, Storage Rooms =~ 2
steel safe for isotopes storage, air conditioner
5. Dark Room

enlarger, mechanical developer, printer, safe lights, refrigerator, developing
pans, racks

6. Office
desk, chairs, filing cabinet, shelving, table
7. Lavatory and washeup facilities

8. Waste storage pit - concrete lined 5 x 5' x 5, underground, §§4%3qr60f
building



15. Waste Disposai

Disposal of waste will be carried out according to the attached “Regula-
tions Governing the Safe Handling of Radiocactive Isotopes at the University
of Idaho.” More specifically, in relation to this application, P32 will be
stored in a radiochemical hood for decay. With 1 mc. of activity, after a
period of 10 months, it will be possible to make a disposal meeting the

requirements of the Federal Register, Jan. 29, 1957, Title 10, Part 20,

Section 20.303.
Disposal of the cl4 yaste will be made in the University of Idaho’s

burial ground according to the requirements of the'Federal Register, Jan.

29, 1957, Title 10, Part 20, Section 20.304.
The waste storage pit mentioned in item 13 does not now contain any

activity and will not be used for further storage of radioisotopes.
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Form AEC-313
(5-58)

ATOMIC ENERGY COMMISSION

APPLICATION FOR BYPRODUCT MATERIAL LICENSE

e

Form .
Budget Bureouv No. 38—k

plete only Items 1 through 7 ond indicate new information or
supplemental sheets where necessary,
Commission, Washington 25, D. C. Attention:
application, the cppf'

accordance with the general requirements confained in
fect to Title 10, Code of Federal Regulations, Part 20,

'INSTRUCTIONS.~Complete Items 1 through 16 if this is on initisl application.

Item 16 must be completed on cll applications. Mall three co

Isotopes Branch, Division of Licensing and Regulation.-Upon approval of thiz
icant will receive an AEC Byproduct Material License.

Title 10, Code of Fedaral Regulations,

If appiication is for renewa! of a license, com-
progrom os requested in items 8 through 15, Uise
ies to: U. S. Atomic Energy

changes in the

An AEC Byproduct Material License is Issusd in

Part 30 and the Licenses is sub-

. {0) NAME AND STREET ADDRESS OF APPLICANT. (institution, firm, hospital,
person, efc.)

University of Idaho
Dept. of Physical Sciences
Moscow, Idaho

(6} STREET ADDRESS(ES) AT WHICH BYPRODUCT MATERIAL WILL BE USED.

1
different from 1 (a).)

2. DEPARTMENT TO USE BYPRODUCT MATERIAL

Dept. of Physical Sciences

3. PREVIOUS LICENSE NUMBER(S). (¥ this is on application for renews! of o
license, pleasa indicote and give number.)

Renewal 11-197-2

4. INDIVIDUAL USER{S). (Nome ond title of individvol{s)
supervise vse of byproduct materiol.
9.)

who will use or directly
Give Iraining ond axperience in lems 8 and

Edgar H. Grahn
Assoclate Professor of Chemistry

5. RADIATION PROTECTION OFFICER (Name of person designated os rodiction pro-
fection officer if other than individval user, ANoch resume of his troining and ex-
periance as in ltems 8 ond 9.)

Dr. James V. Jordan -~ appointed by
University of Idaho in accord-
ance with A.E.C. regulations.

6. (o) BYPRODUCT MATERIAL. (Elements
ond moss number of each.)

Carbon 14

{b) CHEMICAL AND/OR PHYSICAL FORM AND
ICAL FORM THAT YOU WILL POSSESS AT A

number, number of sources ond maximum odtivity per source. )

Solid oxaliec acid

CHEMICA_I. AND/OR PHYS-
(¥ sealed source(s), olso state nome of monufocturer, model

MAXIMUM NUMBER OF MILLICURIES OF EACH
NY ONE TIME.

0¢5 millicuries

Vo I
: '(V'/f//‘!"}:?) £
<5 / T
h’“~) 1.‘) V}::’/’/! (/ \/ 4 l ‘
Op, X
”\'/Sﬁ

SLX,

£D

.

/

plated in fiev of this jtem.
which the source will be stored ond/or used.)

7. DESCRIBE PURPOSE FOR WHICH BYPRODUCT MATERIAL WilL BE USED.

Chemical exchange studies using microcurie amounts of Carbon 14

. {H byproduct material is for *'h use,”’ K
If. byproduct materiol is in the form of o sealed source, inclide the

se,” supp ! A (Form AEC-313a) must be coms
make ond model number of the storage contoiner ond/oé device i;‘

i

)
(

!

18178

{Continued on reverse side;



P \5‘
2
3.

Q (5-58) Page Twa
4 ¢ TRAINING AND EXPEWENCE OF EACH INDIVIDUAL NAMED IN ITEM 4 (Use supplementot sheets if necessary)
2 e e emrm e oo D
bl 4G : . DURATION OF ON THE JO8 FORMAL COURSE
‘J;- WHERE TRAINED TRAINING (Circle answer) (Circle answor})
and praclices of radiotion Yos No Vs : No
sction
b. Rodiooctivity meosuvemem‘s'andcrdiza-
lion and monitoring techniques and in- Yes No Yes Neo
struments
¢. Mathemalics ond calculations basic to the Yas No Yes No
vse and measurement of radicactivity
Y N
d. Biological eflects of rodiation . Yes No es o

9. EXPERJENCE WITH RADIATION.  (Actual use of radioisofopes or equivalent experience.)

ISOTOPE‘ MAXIMUM AMOUNT WHERE EXPERIENCE WAS GAINED DURATION OF EXPERIENCE

TYPE OF USE

10. RADIATION DETECTION INSTRUMENTS.  (Use supplemental sheels if necessory.)

TYPE OF INSTRUMENTS NUMBER RADIATION SENSITIVITY RANGE WINDOW THICKNESS
{Include moke ond model number of each) AVAILABLE DETECTED {mr /hr) {mg/cm?)

USE

{Monitoring, surveying, measuring)

§11. METHOD, FREQUENCY, AND STAMUARDS USED IN CAUBRATING INSTRUMENTS LISTED ABOVE.

12 FILM BADGES, DOSIMETERS, AND BIO-ASSAY PROCEDURES USED.  (For film bodges, specity method of calibrating ond processing, or aome of supplier.)

INFORMATION TO BE SUBMITTED ON ADDITIONAL SHEETS

of facility is aHtached. (Circle onswer} Yes No

13. FACHITIES AND EQUIPMENT. Describe faboratory facilities and remote handfing equipment, storoge containers, shielding, fume hoods, elc,

Explanatory sketch

14. RADIATION PROTECTIOM PROGRAM. Describe the radiation protection program including control measures.
testing procedures where applicoble, nome, training,
icing, maintenance and repair of the source.

If application covers sealed savrces, submit leak
ond experience of person Yo perform leak lests, and orrangements for performing initial rodiation survey, serv-

15. WASTE DISPOSAL. {f a commerciol waste disposal service is employed, specify nome of company.
be used for disposing of radicactive wastes and estimuies of the type and omount of aclivity involved.

Otherwise, submit detailed description of methods which will

"CERTIFICATE (This item iiust-ba_completed by applicant)

TIQNS, PA AND THAT ALL INFORMATION CONT.
SUFPLEMENTS ATTACHED HERETO, IS TRUE AND CORR PQE OUR KNOWLEDGE AND BELIEF.

Ry § N\

16. THE APPLICANT AND ANY OFFICIAL EXECUTING THIS CERY oK. %PE_APPLICANT NAMED IN ITEM 1, CERTIFY THAT THIS APPLICATION IS
¢ Al AINED HEREIN, INCLUDING ANY

CAPANY A\ of N
: Iversity of Idaho
i B %{J(L,% Ap‘ﬁ M, noigad in item 1
Date . April 15, 1959 = oo %
Ty
Y e

ifying official

F AV
1

representation to any deportment or agency of the United States as to any matter within its jurisdiction.

S .
WARNING.—18 U. S. C., Section 1001; Act of June 25, |9MM'7{9,/ makes it a criminal offanse to make a willfully false stateament or

U. S GOVERNMENT PRINTING OFFICE : 1959 O —491408



Item 15. WASTE DISPOSAL.

No more than 20 to 30 microcuries Carbon 14 waste will

be buried at one time. It will be placed in a
Stainless Steel beaker and buried at a depth of
approximately 12 feet in heavy clay in the official
burial ground at the University of Idaho.

ST
NN,
¢ ',_'v

PR /AN

¢ \//c'ul e i

18178
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Form AEC-313 ., fOMIC ENERGY COMMISSION »

@59 APPLICATION FOR BYPRODUCT MATERIAL LICENSE Bidget Bureas No. 38—R027\

only Items 1 through 11 provided that with respect to the other it odli
mation previously submitted. Mail two copies to: U. S. Atomic En A ,
Tennessee, Attention: Isotopes Extension, Division of Civilia P g RSPyel of this
application, the applicant will receive an AEC Byproduct Material License. ] eqMitements for issuance
of an AEC Byproduct Material License are contained in Title 10, Code of Federal Regulations, Part 30.

InsTrUcTIONS: Complete Items 1 through 19 if this is a new application. If renewal ig requeste
%n

1. (a) NAME AND SHIPPING ADDRESS OF APPLICANT (b) ADDRESS(ES) AT WHICH BYPRODUCT MATERIAL WILL BE USED
(Institution, firm, hospital, person, etc.) (If different from shipping address)

University of Idaho
Moscow, Idaho

2 DEPARTMENT TO USE BYPRODUCT MATERIAL
Department of Physical Sciences

3. INDIVIDUAL USER (Name and title of individual(s) who will use or directly sypervise use of byproduct material)

Edgar %, Grahn

4, _RAD[OLOGICAL SAFETY OFFICER (Name of person qualified in rddiological safety, if other than individual user)

Edgar H., Grahn

-~

5. PREVIOUS LICENSE OR AUTHORIZATION NUMBER (Ifthisisan appliminwd of a license for bypreduct material obtained under a prior license or authorization for

radioisotope procurement)
Authorization No. 23418

BYPRODUCT MATERIAL OR IRRADIATION SERVICE DESIRED

6. BYPRODUCT MATERIAL (Element and mass number) | 7. CHEMICAL AND/OR PHYSICAL FORM (Or catalog 3. MAXIMUM AMOUNT OF RADIOACTIVITY IN MILLI-
number) CURIES THAT YOU WILL POSSESS AT ANY ONE TIME
Carbon 14 Solid oxalic acid 0.5 millicuries

1

9. IF IRRADIATION SERVICE 1S DESIRED, STATE PERTINENT DETAILS SUCH AS: CHEMICAL COMPOSITION AND WEIGHT IN GRAMS OF TARGET MATER!AL,
RADIOACTIVITY, IRRADIATION TIME IN DAYS, AND NEUTRON FLUX .

STATEMENT OF USE

10. (a) DESCRIBE PURPOSE FOR WHICH BYPRODUCT MATERIAL WILL BE USED. (If material is for “human use” complete Supplement A in liew of this item. If material
is to be used in or manufactured as a “*sealed source” complete Supplement B in addition fo this ifem.)

'“'xchsnge”s‘tudies between tris(oxalato) gallate (III) and radic active oxalate
ionse lMay include studies with other metal oxalato complexese

- -~ .

ki

* .

(6) DESCRIBE PROCEDURES WHICH WILL BE OBSERVED TO MINIMIZE HAZARD FROM HANDLING, STORAGE, AND DISPOSAL OF THE BYPRODUCT MATERIAL
Remote handling tongs, remote pipet, 1lead bricks, steel safe- ’

avpropriately marked disposal cans in concrete lined waste pit.

CERTIFICATE

: 11. The applicant and any official executing this certificate on behalf of the applicant named in Item 1, certify that this application

is prepared in conformity with Title 10, Code of Federal Regulations, Part 30, and do solemnly swear (or affirm) that all informa-
tion contained herein, including any supplements attached hereto, is true and correct to the best of our knowledge and belief.

bate OF o Zae
8 Applicant yamed in Item 1
CoUNtY Of oo
Subseribed and sworn to before me this ... oooooo. -
by AT
_—-—— - R Tt -
day of Title of Certifying Official
Notary Pablie G Dl
ARG BN
WARNING -, | -

18 U. S. C., Section 1001; Act of June 25, 1948; 62 Stat. 749; makes it a~eriminal offense to make a willfully false statement or

representation to any department or agency of the United States as to any matter within its jurisdiction.

(Continued on reverse side) 16—57264-5

5543



ATOMIC ENERGY COMMISSION ' >

Form ARC-513 APPLICATION FOR BYPRODUCT MATERIAL LICENSE Page Two

Instructions: Complete Items 12 through 19 if this is a new application. This information may be omitted
from subsequent applications PI‘OYlded there is no change in the information previously submitted, and reference
is made in Ttem 5 to the application on which this information appears.

TRAINING AND EXPERIENCE WITH RADIOACTIVITY OF INDIVIDUAL USER NAMED IN ITEM 3

12. TYPE OF TRAINING ON THE JOB | FORMAL COURSE
WHERE TRAINED DURATION OF TRAINING (Circle answer) (Circle ansier)

1. Principles and practices of radio-
logical health safety. . . . . . .|Unjv. of Illinois |8 week sumrer cOUrse Yes No
" 9. Radioactivity measurement stand-

ardization and monitoring tech- [,; . - 1 i 2
niques and instruments . . . . - Unive of Illinois 8 week summer courseé Yes No

@ No

9,
z

3. Mathematics and calculations
basic to the use and measurement | . , . .
of radioactivity. » » - - - - - -|University of I1lin! 8 weeks summer courskes No

~
: B
z

Biological effects of radiation. . . Yes No Yes

5. Actual use of radioisotopes in the
types and quantities for which ap-

plication is being made, or equiva- \ -

lent experience . . - . - .+ . - - Unive of Illinois 8. weeks summer cou ksﬁaas No [{Yes) No
13. ISOTOPE HANDLING EXPERIENCE ' ¥

1SOTOPE MAXIMUM AMOUNT WHERE EXPERIENCE WAS GAINED DURATION OF EXPERIENCE TYPE OF USE
tracexr
C - 12 0.5 mc. University of Idaho 6 months exchange
-1 studies
X

14. If Radiological Safety Officer named in Item 4 is different from individual user named in Item 3, use supplementary sheet to
provide equivalent information on “Training and Experience With Radioactivity of Radiological Safety Officer.” Supple-
mentary sheet is attached (Circle answer) Yes No

PHYSICAL FACILITIES, EQUIPMENT, AND RADIATION INSTRUMENTATION

15. RADIATION DETECTION INSTRUMENTS (Use separate sheet if mecessary)

SENSITIVITY WINDOW :
TYPE OF INSTRUMENTS NUMBER RADIATION N :
(Include make and model number of each) AVAILABLE DETECTED Fn?rbl‘lgs T'E',',gﬁ%ss USE (Monitoring, suroeying, measuring)

Use same" physica;l. f;acilities, ecuipment and radiation instr nentation as described
in University of Idaho licenceg Ho. 115197~1 previously issuted.

16. FILM BADGES, DOSIMETERS, AND OTHER PERSONNEL MONITORING DEVICES INCLUDING BIO-ASSAY PROCEDURES

s ' 1! b

[

as above

Y

T S Co "‘ “ ° N C\_

17. MEI'I}O?, FREQUENCY, AND STANDARDS USED IN CALIBRATING INSTRUMENTS LISTED ABOVE (For film badges specify method of calibration and processing, or name
supplier ]

as above

18. (z) DESCRIBE BRIEFLY REMOTE HANDLING EQUIPMENT, STORAGE CONTAINERS, SHIELDING, AND LABORATORY FACILITIES (Working areas, fume hoods, efc.)’
i

as above

(b) SKETCHES OF SUCH FACILITIES ARE ATTACHED (Gircle answer) Y eviou sly sent Yes @

19. DESCRIBE BRIEFLY RADIATION SURVEYING PROCEDURES AND METHODS OF DISPOSING OF RADIOACTIVE WASTES

as above

U. §. GOYERNMENT PRINTIRG OFFICE 16—57264-5



