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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 

8rlgtnal Signed by 
John E. Bowye' 5 v ," 

by.I topes Irvnch 
Division of Materials Licensing 
Washington, D. C. 20545

I

NAY 31 1568

Page± ofr-kPages 

License Number I 1l00907-2 

Amendment No. 09

Date



U. S. ATOMIC ENERGY COMMISSIC

BYPRODUCT MATERIAL LICENS.  

Supplementary Sheet

FORM AEC-374C 

(4-66)

Amendment No. 08 

University of Idaho 
Physical s•iew* Department 
Moscov, Idaho 8)843 

In aceordanew with letter dated October 19, 1966, signed by ichard A.  
Porter, Usonse Number 11-,00197-02 Is amended as folLows:

Th ad.i
6.n ByroucAmteia
6. Byproduct material 

(element and mass number) 

E* itydzogr 3

7. Chemical and/or physical form 

E. Tritiato4 Titanium~ 
targets (ecas 
XMI. Ak 1orpoatim 
ModeL 9591)

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

E. 50 curl" (not to 
excted 5 aurioes per

9. Authorized use 

I. To be used in a T Nuclear corpaatiomt xod* 9591 imvaon semrttpr.  

(•n4Lti@r ' II -a4 . .  

16. B, Lttr 4at- October 19, 1906, signd by Rihaxu A* Porter.

For the U. S. Atomic Energy Commission 
Original Signed $y 
John E. Bowyer i/,s-- -6 

Isetopos Bronch
Date flOV 1 5 1.96

Division of Materials Licensing 
Washington, D. C. 20545

Paget--ofL Pages 

License Number 11-0097-02
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1

I
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FORM AEC-374 
(1-66) 

10 CFR 30

U. S. ATOMIC ENERGY COMMISSI--V- Li. cer No* 11--00197-02 
BYPRODUCT MATERIAL LICENS Page 1 ofrLages 

Amendment No. 07
Pursuant to the Atoinic 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 byprodc-.  
uct 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.

Licensee 

1i. Name University of Idah 
2Aysicrae H060O Id 83 2. Address •aovX)W Idah 8384

Imn acCodancM with application dated 
3 I 11-00197-02 Is amended 3. IýM"!c ty to read as oal lows: 
4, Expiration date

May 310 1968 
5. Reference No.  

6. Byproduct material 7. Chemical anldjor physical & Maximum amount of radioac(element and mass number) form tivity which licensee may pos
sess at any one time 

A,* Cobalt 60A. UeAL". fource A.o 10 AiLLCUries

Phosphorus 32 
Carbon 14 
Sul~rn qV

B. Any 
C4 A•..

3. 1 mullimcwe 0. 25 mi1Luioex1,

go AUthesee 
A, through D. LabqvdtpLye7 I~tan nualear saienco. Student 

-PW INS-on

10. �less otherwise pcifi. th*e .awLsed place of use is the Licens..s add• s stated in Item 2 above.

1..t Th. liConse abaUI OMPL~Y With tdW PVO p~v 4an ?itto 10, par~t 2 40d of Federal 8 Mo.ve= 114 U tandazds for Er•ctction 
Against Iadtiu, 

12. Byp*rAoct materiAL sball be used by-, or nder. tbeoa e mIson of, 
L Ranios, .O. freacan or X.A. Porter.

13. Sealed sources n4a byp mael shall not be opened.

B.  
C.



BYPRODUCT MATERIAL LICENSE 

Supplementary Sheet i1-00197-02 

License Number1-0972 

endment No. 07 

(continued) CONDITIONS 

14 A(l) Each sealed source Containin• byproduct material, other than 
Hydrogen 3, with a hatf-life greater than thirty days and in 
any form ocher than Sas shall be tested for leakage and/or 
contamination at intervals not to exceed six months. In the 
absence of a certificate from a 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 periodic leak test required by the 
preceding paragraph, any licensed sealed source containing 
byproduct material is exempted from periodic leak tests 
provided the quantity of byproduct material contained in 
the source does not exceed ten times the quantity specified 
for the byproduct material in Column U, Soedule A, Section 
31.100, 10 CYR 31.  

A3) The periodic leak test required by tLs aondition 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 whbch the sealed source is pezaanently mounted 
or stored on whIh one might expect comtamination to accumulate.  
Records of leak test results shall be kept in units of microcuries 
and maintained for inspection by the Comission.  

I. f the test reveals the presence of 0.005 aLcrocurie or more of 
aemovabLe contaoiation, the licensee shall Liebdiately withdraw 

the sealed source from use and shall cause it to be decontaminated 
and repaired or to be disposed of in acodane wiLth Commission 
regulations. A report shall be filed within 5 days of the test with 
the Director, Division of Materials Licensing U. S. Atomic Energy 
ommission, Washington* D. C., 20545, descb 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 
of Complianse, USAEC, 10395 W. Colfax, Room 200, Denver, Colorado, 
80215o,

Page 9-of----PagesU. S. ATOMIC ENERGY COMMISSIO'FORM AEC,-374A



F tjl~iVAr-C-374A 

(2-65)
u. b. h'ruivInC ENERGY COMMISSIO"

BYPRODUCT MATERIAL LICENSI 

Supplementary Sheet

Page 4 of 4l Pages

License Number 11-01S7-402

14. continud. CwwlnoK$ Amendment No. 07

D. Tests for Lekage nd/o *ohltnt be omed by the 
indvidwat users in a-coorde with the pr.s.d..n doe-cribd in 
the letter datd February I, 1961- signed by Peter . Freeman 
or by othe persons epecif ialy auhrized by the 0Gosiss ion 
to potion such venviaes.  

15. The sLies sbhlL not use byprodct materia in or on human beins 
or in field mplicattons where- ativity is released escePt As 
provided othewise by specifi codo of thiaLiense.  

16. Xzcept as specf Uiay pvlded othezrw by this License, the Liensee 
shall possess and us. byproduct ater"Il descibed in Items 60, 7, and 8 

k-e Con,*Ukd In04ated Deeme 200, 1%0 = im 
vol'atd . and " fol s 

A. '*egutatioua Governing Mwe Soft HandLin of Radioa"tive Isotopes 
at the Universiy of Idaho'm recivod with sppLjwtLon dated 
December 20, 1960.

MAY 2 6 1966

For the U. S. Atomic Energy Commission 
Original Signed by 
J iJ m E. Bower •-•"-E-.  

by @?-=t0145 Branch 
Division of Materials Licensing 
Washington, D. C. 20545 

I. "/f/ ( 6k

Date



U. S. ATOMIC ENERGY COMMISSION 

MATERIAL LICENSE 

Supplementary Sheet

Page :Lo--L1 ages

License Number 11-197-2 
(D66) 

Amendment No. 6

Attention: E. K. Raunlo P. K. I reman
Richard A. Fort=r

University of Idaho 
Department of Physical Sciences 
Nscow, Idaho 83843

In, accordace with latetr.•dated May 7. 1964, i~cense No. 11-197-2 is ameded as 
follows: 

To add:

6. Byproduct Material 
(element and mass number) 

D. Sulfur 35

7. Chemical and/or physical form 

D. Any

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

D. 25 millicuries

9. Authorized use 

D. Study of the s9 biJLUty of ba•rm s, MLate * ag & fUc.tin of specific activity.

ForbeU• S. Atomic Energy Commission 

/iot pes Uranch ,3lhn E. 805r 
Division of Materials Licensing

•.z 

Washington 25, D. C.

FORM AEC-374A 
(10-61)

;'T9 9.11T

/t, -71, L;



FORM AEC-374 •Oe,,,,,••C-:'4U. S. ATOMVIC ENERGY COMMISSION page 1 of 2pages 

BYPRODUCT MATERIAL LICENS .Wc Nw. N Wii2sýidendamt NO. 5 • 
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 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.

Licensee in 15, witcatiaa 
1.re Namet 

1. Name biwu.,ity7 U S 3. License number t11-19-2 -s aflaed is Its 
we"rflt of #tay"Il Sciacn" mntret to read gR fatten: 

2. Address KcoW, 144u 4. Expiration date 3 

5. Reference No.  

6. Byproduct material 7. Chemical andjor physical form 8. Maximum amount of radioactivity 
(element and mass number) which licensee may possess at any 

C. fl 06 €.S tAkmos 
C. Theph~rve 32 C. Avy 4. ..S.o.se

9. Authorized use 

S. beuse Lw~cSMt in SU 40ly a sad ocettrieg. rVAditin chewir 

f.t be SWe s elut s5n aietv ea a atceia 

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

a*,th U64uma A*U esqty ttb a*b ~steos" of title M** zet 2, as#. of Peisral 
Issulstlew. 'qrit "StW&&NX AM Netestl~ A~ln bdtatiam." 

12. Rypnduct stAWWs 410U to VW" "y, orW VQWinr fth .qnia 4 LbeaP.  
Wren,0W W Richar A. foteu.  

13. seUAotS ann eeaatatst bypnimt ntealt *afl am bw emW~ by Uteo" 

14. A. Ze* MAWe MOW=* goa~eotn yOitatr-a 0b b yt w$tv 
bal-tme pasto amu at my A~ sod to47fm Q enOW- thus Im I be tatod 
fAro 1 fa * alter caftsstt"m Is ttiet fl Axtet daft Ai toath..Z UM s 
attbi a si *u prior to 0eP Itaesgw. thasted emcee *ont a nt be Pat lati.
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FORM AEC-374A 
(12-57)

IU. S. ATOMIC ENERGY COMMISSIC 
YPRODUCT MATERIAL LICENSE 

Supplementary Sheet

Page I of__1 Pages

License Number 11-197-2 (D6)

Awmdinnt Nmaser 4 

Utsvelrty of IdeM 
protawnt of Physical Sciones 

Attetions . K. Rawl* 
P.tK. Wrenm 

In Lerdnca with Utter 4tad October 17, 1961, a452d by Dr. feter K. Pfre 0, 
License me. 11-1lU-2 U amnd as fCello: 

ItM #-A (SMaNO A0ut of arben 14* 1th* lia,- Say peas at any ute tins) 

is chegsd fra I atlUccwLe to $ aillicurias.

C-.

Date- OCT 2 6 1961

S ' or the U. S. Atomic Energy Commission 

FOP, 9V. OF CONTMPL tCE -ý!,, .son

by ,ýthieof,. Isotopea Brancth
Division of Licensing and Regulation 
Washington 25, D. C.

Wd6 e -)r-
(7



FORM AEC-374A 
(12-57)

U. S. ATOMIC ENERGY COMMISSION 
JYPRODUCT MATERIAL LICENS: 

Supplementary Sheet

Page__ __of____Pages

License Number .1a9s-~ 

(D&) 

81,1,1NOS1IM 3

Lttentisn .K. Lsm 
]P. K. ftin

10U0 xft0 Witb lftte 4stS flbnr y 1,9261 
be. n.a.2to i~t 00i fcflfl

*too& Wj "tow x. PZiWN, 1Ana~s

caatU. 134jký. a qowe" to V 

is. A. atk toot" *01 -a* prflt by .fltt L. Wtawf.

FOR DIV. OF COMPLIANCE 

Date 2•; ,

For the U. S. Atomic Energy Commission 

Signeýd By ~o 
^ _ • ;.•.:• [•, Niasorf €, 

by Divison of Liefnsing and Regulation 
Washington 25, D. C.

/

VaVenaty of Math* 
f"Ma" Of PbYWANa SCUM" 

Rogow# Umbe



FO-L AEC.-27ý U. S. ATOMIC ENERGY COMMISSION Page 1 oL-'ages 

BYPRODUCT MATERIAL LICENSE 11.197e2 A. N 

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 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.  

Licensee m 4 Vith pu l. dt 
V004 2 3, 960.

1. Nanne t"fflty Oftb 0#I 3. License number Uis Sfld in its 

o~f wmj~%o~ce# tlnY to retad tefln: 
2. Address 4. Expiration date 

asevon Z8*at Apr11 30;r 190& 

5. Reference No.  

6. Byproduct material 7. Chemical and/or physical form 8. Maximum amount of radioactivity 

(element and mass number) which licensee may possess at any 

A. o 11 a A0 SW one time 

MaI.~f cabWit Wo Zdamait Soo 
C. Phsbxm32 c'0- ' Alfliti 

9. Authorized use 

A. *Wmtt4 nXP*& AttIc' 1 M M Otft1 .  
3. We be0 us4" ftow auef Int SNO A wa&beo4tvtlm s Aftttr4Zag, ratistUan 

C. T* be US"t toW A#S~nt JA 014l W1 *a t1a,. zX~tiatiVt 66=7osy a rodio

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

Ut i. -* 21m fl -* so with %be ra40m, Ot TIle 0, 34 Pet 9), 0.4. of flerul 

19. ateitt Sa il 00 -lo ""t Iwo O sr the finet purnasi OfVd4 4 

X3t.L*xd Wal V1 X. 79060M.  

13. 5ea3AA4sm ."I~ t ol b to~te te laOWs WA u saca/ern iith 
th eValFlwl•g: 

A- a ftot slbAW2 be Pfltfl& bY ""M Ilf spellnlY Um0s. by t1 stlo 

FOR DPI1. OF COMPLIANCEN



FORM, AEC-a3-7A 
(12.57) U S. ATOMIC ENERGY COMMISSIC > 

YPRODUCT MATERIAL LICENS.  
Supplementary Sheet

~age of Pages

License Number 2-l-1972 

(DA)

eantawafra frIrst Pqe ANOMMMNo. a

23. 3. W* MsAWe anwn smt~alegVob mten4l with a belf-st. gnatr the 
143irty (3i) 441k =a Is =w fatmfb ther p, wwl oboeI **to&e for leakev 

(2.) A040 emapiat tveft o wm M'fe ui 1 / sh e ORrfcla4 ft 
v*1* Ach 0*au swltig". Us uImst~ ill u0sp,41 ta stel 
test thoU be psx*n Vs ns at gt IMU110 from ne0t~he panes, UL4s 

the hnsenwa -"the, pe M* aflhg t toflu"=fer t 
witbi thirt (or qs p er t t au t 

(t) reining ~1e Of t* *Metet pretsclbl ft D(l.)# 0&tna0d. ftnre shal be toote;& hr1 ana ass/rnU At latnia" rt to 024d 

C.Is et stnnfftXM PWAUMt *it 3 she be etfldntly astti." to *metar 0."5 tIUrnW'S 4W9faet nC3beA ni/e onAM em4ttIt Stiatin sterlal.  
2*c*e t Inlok tafl nlts Uhl Ie inStelael y 1 llamas.  

p.If the tat perfama pufinnt to 3Q.) 4w- Z(t) anemia nestle ttnt 
mtinrdt. the ifteqas 0.2 tu-be luss"ate aftla ot, W" ra pigS Hato osain0% es at, tthia thirty (P) day ofn elaa the ts,j ta~l 
uflify the Latepe mom#eaPid".a at 1ieo.u at45lti .. Atate 

2. I omf.l eft" asessh be peatein %W*by WM~wwwA tho -*or* tifew r by 
penms peotlrflame by, the C00 ls44 to perf sameaira.  

For the U3. S. Atomic Energy Commission

67
tannan U I aM byhtasc

/

1/ Dvson g nd aethi.o 

Washington 25, D. C.

hae - -v~f~~t Is ep -



I

8. Maximum amount of radioactivity 
which licensee may posses at any 

one time.

CONDITIONS " 41 

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

zoo O e aef V NllAsiut- Piwts"e" raa 

For the U. S. Atomic Energy Commission 

QN 8 Signed By 
AMM R. Masco

Date tp�t1 SSfl 

/

by ---_:, f l,• - -= ..  
Donqofl 25, D. C d 

Washington 25, D. C.

AIft4 Y'9* 0-4r

FORM AEC-374 TL S. ATOMIC ENERGY COMMISSION Page 1 of---ages 

(12.57) BYPRODUCT MATERIAL LICENSE T * 06" 

"Pursuant to the Atomic Energy Act of 1954 and Title 10, Code of Federal eart 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.  

Licensee so. umadae lux mLntf 

1. Name gva¶1t7 49 MAt 3. License number 1t"1f42 Ja 1 

xAA .... e -- a, 4. Expiration date
sopwWwwo



Form ADC374 U. S. ATOMIC ENERGY COMMISSION 
Q955) BYPRODUCT MATERIAL IUCENSE

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.  

Licensee 

L Name University of Idaho 3. License number 
11-197-2 

2. Address D*Pt. of PhYIMI SC1*9Wa 4. Expiration date 

m 14s0 Idaha 31, 1959 
5. Reference No.  

6. Byproduct material 7. Chemical and/or physical form 8. Maximum amount of radioactivity 
(element and mass number) which licensee may possess at 

any one time 

Sra1 A3W 0.5 iMlicu _ies 

9. Authorized use 

Cbeoeal exebaue studies.  

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

1l. Byprodumt uterial to be ussa by, o m•er the supervisio of,, Uar H. Graba.  

12. Zwept as hereinafter VV0erdls the liCetase shall * Vly with prorisam of the 
Atesie Nomy Cctssios's Stanards for Protecticn Against PAdft tl (20-MFR-20) 
as publisha in the Neeral Register, Jauary 29, 1957; and the Awmamnt to said 

Staniuzis as Published In the Fl4ersl Register, Y 3k, 1957

~~~• # / $/~9 ~ •' /

/ For the U. S. Atomic -Energy Commission

My 233, 1957 2 ->3--,,,261~',

4. 4%22�
Director, Isotopes Extension 
Division of Civilian Application 
Oak Ridge, Tennessee

§ý7



NITED STATES ATOMIC ENERGY COMMISSION 

APPLICATION FOR BYPRODUCT MATERIAL LICENSE
Form approved.  

Budget Bureau No. 38-R027

INSTRUCTIONS.--Complete Items 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 are clear and 
specific. Use supplemental sheets where necessary. Item 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 approval 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. (a) NAME AND STREET ADDRESS OF APPLICANT. (institution, firm, hospital (b) STREET ADDRESS(ES) AT WHICH BYPRODUCT MATERIAL WILL BE USED. (If 
person, ec. Include ZIP Code.) different from I(a). Include ZIP Code.) 

University of Idaho 
Moscow, Idaho 83843 

2. DEPARTMENT TO USE BYPRODUCT MATERIAL 3. PREVIOUS LICENSE NUMBER(S). (if this is an application for renewal oF a license, 
please indicate and give number.) 

Department of Chemistry 11-00197-02 

4. INDIVIDUAL USERISI. (Name and title of individual(s) who will use or directly 5. RADIATION PROTECTION OFFICER. (Name of person designated as radiation protec.  

supervise use of byproduct material. Give training and experience in Ihems 8 and 9.) tion oficer if other than individual user. Attach resume of his training and experience 
as in Items 8 and 9.) 

E. K. Raunio, Professor 
R. A. Porter, Asst. Prof.  
C. 0. Hower, Asst. Prof. D. V. Naylor 

6. (a) BYPRODUCT MATERIAL. (Elements JbI CHEMICAL AND/OR PHYSICAL FORM AND MAXIMUM NUMBER OF MILLICURIES OF EACH CHEMICAL AND/OR PHYS
and moss number of each.) ICAL FORM THAT YOU WILL POSSESS AT ANY ONE TIME. (If sealed source(s), also state name of manufacturer, 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 CCT-I, 1 mc 
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, not 

Texas Nuclear Corporation, Model to exceed 5 curies 
9591 per target

DESCRIBE PURPOSE FOR WHICH BYPRODUCT MATERIAL WILL BE USED, (If byproduct material is for "human use," supplement A (Form AEC-31I 3a) must be completed 
in lieu of this item. It byproduct material is in the farm of a sealed source, include te make and model number of the storage container and/lr device in which the source will 

be stored and/or used.) 

60 
A. The Co source will be used in student experiments in gamma ray absorption and 

scattering and angular cg~relations. It is stored in Western Laboratory S-200 
lead container for 1 mc OuCo source.  

B. C. and D. These isotopes will be used for student experiments and occasional 
tracer experiments in organic chemistry research.  

E. To be used as targets in a Texas Nuclear Corporation Model 9591 neutron genera
tor.

02728

(Continued on reverse side)

Form AEC-313 
(8-64) " 

10 CFR 30

7.



TIage Two TRAINING AND EXPERIE. .• OF EACH INDIVIDUAL NAMED IN' ITEM 4 (Use - .4 1emental sheets if nece~ssary) 1
8. ITYP OrT IKAtNIN(.

a. Principles and practices of radiation 

protection .... .....

Radioactivity measurement standordiza

tion and monitoring techniques and in

struments .

c. Mathematics and calculations basic to the 

use and measurement of radioactivity

d. Biological effects of radiation

WHERE TRAINED

See attachment

DURATION OF 
TRAINING

ON THE JOB 
(Circle answer)

Yes No

Yes No

FORMAL COURSE 
(Circle answer) 

Yes No

Yes No

Yes No Yes No

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 

See attachment 

10. RADIATION DETECTION INSTRUMENTS. (Use supplemental sheets if necessary.) 

TYPE OF INSTRUMENTS NUMBER RADIATION SENSITIVITY RANGE WINDOW THICKNESS USE (Include make and model number of each) AVAILABLE DETECTED (mr/hr) (nmg/cm*) (Monitoring, surveying, measuring) 

As in renewal applicati n for license nuuber 11-0019 -02, April, 966 
In addition: 

Technical Associates 
PUG-I 1 beta 0-50,000cpm 1.5 Survey 

Texas Nuclear,9146-9145 1 neutrons0.1-1000 -- monitoring, survey 
Texas Nuclear, 9160 1 3H beta l0mc/m 3  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 calibrating and processing, or name of supplier.) 

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

INFORMATION TO BE SUBMITTED- ON ADDITIONAL SHEETS IN DUPLICATE 
* • IAI ll• u• . , tl Dse..nr r ___ zt ,ecielbr~r taiis n re..ote .hadigeup et"trg oties helig uehos t. Epaaoysec

f ti--ch•. (Cir . Descl e laboratory nacilities and remote handling equipmentp storage containers, shielding, fume hooAs, etc. Explana1ory sketch of facilitysattached. (Ciclef answer '"Y NO As in renewal application , April, 1966
14. RADIATION PROTECTION PROGRAM. Describe the radiation protection program including control measures. If application covers sealed sources, submit leak 

testing procedures where applicable, name, training, and experience of person to perform leak tests, and arrangements for performing initial radiation survey, serv
icing, maintenance and repair of the source.As in renewal application, April 1966

15. WASTE DISPOSAL. If a commercial waste disposal 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 amount of activity involved.As in renewal application Apr. 66

CERTIFICATE (This item must be eanr. b msIrnnll -- --------- h- -,

16. 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 O)FE DRAL REGULATIONS, PART 30, AND THAT ALL INFORMATION CONTAINED HEREIN, INCLUDING ANY 
SUPPLEMENTS ATTACHED HERETO, IS TRUE AND,40,•ECT TO THE BEST OF OUR KNOWLEDGE AND BELIEF.  

SUniversity'7of Idaho 
Applicant named in | rrrr 

Dole MAY8 , By:... . /

AppLication comple ed andi , / 
approved by:_4/ (4/ A/. [JEW./Wittsa Business Manaaer

Title of certifying official

* U.S. GOVERNMENT PRINTING OFFICE : 1964 0-745-382

b.

WARNING.-18 U. S. C., Section 1001; Act of June 25, 1948; 62 Stat. 749; makes it a criminal offefse to make a willfully false statement or 
representation to any department or agency of the United States as to any matter within its iurisdiction.

I

I I

CEWTIFICATE (This Item must be completed b a licant'



Item 8

E. K. Raunio: 

R. A. Porter 

D. V. Naylor:

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

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

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 
of radiation protection 

(b) Radioactivity measurement 
standardization and monitor
ing techniques and instruments.  

(c) Mathematics and calculations 
basic to the use and measure
ment of radioactivity.  

(d) Biological effects of radia
tion

Trained at the University of 
Washington from 1957 to 1962.  
Training by on-the-job experi
ence and formal course.  

Same as Above 

Same as above 

Same as above, except no formed 
course.

Item 9

E. K. Raunio: 

R. A. Porter 

D. V. Naylor:

As in renewal application 
April, 1966 

As in renewal-application 
April, 1966

for license number 11-00197-02, 

for license number 11-00197-02,

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, decontamination., counting, in-beam exper
iments.  

02728



UNIVERSITY OF IDAHO A~( 

MOSCOW, IDAHO 83843 College of Letters and Science 
DEPARTMENT OF PHYSICAL SCIENCES 

October 19, 1966 

Mr. Ernest Resner 
Licensing Reviewer 
Isotopes Branch 
Division of Licensing and Regulation 
United States Atomic Energy Commission 
W~shington 25, D.C.  

Dear Mr. Resner: 

We wish to request an amendment to the Department of Physical Sciences Byproduct 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 targets in 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 2x101 0 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 so there will be no haz
a-rd underneath. We have a TNC Nemo neutron. 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.  

~%~9hrFc,



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 clean of surface contamination and labeled before storage.  Parts to be discarded can be handled in our usual burial ground.  

Sincerely yours, 

Richard A. Porter 

Assistant Professor of Chemistry 

RAP:slr

l80p6)31



UNITED STATES ATOMIC fNE Y COMMISSION 

APPLICATION FOR BYPRODUCT MATERIAL L!TENSE

C,ley', e,

INSTRUCTIONS.-Complte Items 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 Commisson with respect to Items 8 through 15 may be incorporated by reference provided references are clear and 

specific. Use supplemental sheets where necessary. Item 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 approval 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.

(a) NAME AND STREET ADDRESS OF APPLICANT. (Institutior., firm, hospital, (b) STREET ADDRESSIES) AT WHICH BYPRODUCT MATERIAL WILL BE USED. (If 

poecn, wkr. Include ZIP Code.) different fro. I (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 application for renewal of a 

license, please indicate and give number.) 

Physical Sciences 11-197-2

4. INDIVIDUAL USER(SI. (Name and tiff of individual(s) who will use or directly 

supervise use of byproduct material. Give fraining and experience in Items 8 and 

9)

E.K. Raunio 
P. K. Freeman 

R. A. Porter

tec-ion officer if other than individual user. Attach resum, of his training and ex

perience as in Items 8 and 9.)

G. A. McKean

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

and mass number of each.) ICAL FORM THAT YOU WILL POSSESS AT ANY ONE TIME- (If sealed source(s), also state nome of manufacturer, model 

number, number of sources and maximum activity per source.) 

A. Cobalt 60 1 millicurie - Sealed Source Western Radiation Laboratory 
. CCT-I

B. Phosphorus 

C. Carbon 

D. Sulfur 

E.- Hydrogen

321 1 millicurie - Any Form

141 25 millicuries - Any Form

351 50 millicuries - Any Form

3 50 curies - 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. DESCRIBE PURPOSE FOR WHICH BYPRODUCT MATERIAL WILL BE USED. (If byproduct material is for "'human use," supplement A (form AEC-313ao) must be com

pleted in lieu of this item. If byproduct material is in the form of a seated source, include the make and model number of the storage container and/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, I.roactive decay and radio chemical separatic 

C. Chemical exchange and similar laborAtory s.tudies.  

D. Study of the solubility of barium sul.6'ateas a fune-tion of specific activity.  

E. Studies in neutron activation analysis.  
76531 

S" " . i," ' • , . • . .

as.

~~onmnue onrevese o~:A

Form AEC-313 

10 CFR 30

Form approved.  

Budget Bureau No. 38-R027

(Continued on reverse s l,=



Page Two
TRAINING AND EXPERIENCE OF EACH INDIVIDUAL NAMED IN ITEM 4 (Use supplemental sheets if necessary) _ 

8. TYPE OF TRAINING Ir .  WHER TYPEINE DURATION OF ON THE JOB FORMAL COURSE WHERE TRAINED TRAINING (Circle answer) (Circle answer) 

a. Principles and practices- of radiationYe 
N oes o protection Items 8-15 - See Attached Sheet Yes No Yes No 

b. Radioactivity measurement stondardiza

tion and monitoring techniques and in- Yes No Yes No 

struments 

c. Mathematics and calculations basic to the 

use and measurement of radioactivity Yes No Yes 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 make and model number of each) AVAILABLE DETECTED (mr/hr) (mg/cm:') (Monitoring, surveying, measuring) 

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

12. FILM BADGES, DOSIMETERS, AND BIO-ASSAY PROCEDURES USED. (For film badges, specify method of calibrating and 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, etc. Explanatory'sketch 

of facility is attached. (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 applicable, name, training, and experience of person to perform leak tests, and arrangements for performing initial radiation survey, serv
icing, maintenance and repair of the source.

15. WASTE DISPOSAL. If a commercial waste disposal 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 amount of activity involved.  

CERTIFICATE (This Item must be completed by applicant,,_
16. THE APPLICANT AND ANY OFFICIAL EXECUTING THIS CERTIEI E ON BEHALF OF THE APPLICANT NAMED IN IY 1, CERTIFY THAT THIS APPLICATION IS 

PREPARED N CONFORMITY WITH TITLE. 10, CODE- OF FE ITtlIff • PART 30, AND THAT ALL INFORM4WON CONTAINED HEREIN, INC DING ANY 
SUPP T ATTA HED ETO, IS TRUE AND T R KNOWLEDGE AND /BELIEF 

A U L rsity of Idah
G. A . Mciean4I 

Radiological Safety 
Dote

iniem I

K. A. Dick 
Financial Vice President

Title of certifying official 

University of Idaho
WARNING.- 18 U. S. C., Section 1001; Act NX 
representation to any department or agency of the Ur

1W, makes it a criminal offense to make a willfully false stateisent or 
!r within its jurisdiction.

* U.S. GOVERNMENT PRINTING OFFICE : 1964 0-745-381

S.. .... 

. .......... 

i 1. f

4



UNIVERSITY OF IDAHO --T

MOSCOW, IDAHO 83843 "_ • College of Letters and Science 
DEPARTMENT OF PHYSICAL SCIENCES 

May 7, 1964 

Mr. John 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 
f? 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, 

Peter K. Freeman, 
Associate Professor of Chemistry 

PKF:jj 
cc: Dr. R. A. Porter 

Mr. G. A. McKean 
Dr. E. K. Raunio 

59G49



ATOMIC ENERGY COMMISSION 

APPLICATION FOR BYPRODUCT MATERIAL LICENSE
Form approved.  
Budget Bureau No. 38-R027.4.

INSTRUCTIONS.-Complete Items 1 through 16 if this is an initial 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 Items 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 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.

1. (a) NAME AND STREET ADDRESS OF APPLICANT. (Institution, firm, hospital, (b) STREET ADDRESS(ES) AT WHICH BYPRODUCT MATERIAL WILL BE USED. (If 
person, etc ) different from I (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 a 
license, please indicate and give number.) 

Department of Physical Sciences Renewal 11-197-2 (D 64) 

4. INDIVIDUAL USER(S). (Name and 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 training and experience in Items 8 and Fection officer if other than individual user. Attach resume of his training and ex9.) perience as in Items 8 and 9.) 

E.K. Raunio, Director of the Radioiso
topes laboratory G. 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/OR PHYS
and mass number of each.) ICAL FORM THAT YOU WILL POSSESS AT ANY ONE TIME. (If sealed source(s), also state name of manufacturer, model 

6o0 number, number of sources and maximum activity per source.) 

Co Western Radiation Laboratory CCT-1, 
1 millicurie Coo0 capsule 

,, 1 In i llcuri e 
14 P4 
G 10 millicuries

D•SCRIBE rUKPOSE IFUK WHICH BYIPRODUCT 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 seated sounce, include the make and model number of the storage container and/or device in 
which the source will be stored and/or used.) 

The Co6 source w'll be stored in Wgstern Radiation Laboratory S-200 lead 
container for 1 m 0. Co source. The Co source will be used for experiments 
in gamma ray absorption and scattering, radiation chemistry and calibration of 
survey met~s.  

The P- will he used for experiments in f-ray absorption, radioactive decay 
and radiochpmical separation methods.  

The C14 will be used for tracer techniques in organic chemistry, and physical 
chemistry. _ -

76 ý0l

58456

•_. Q T ,ue d on reverse side) . .. .. ..

Form AEC-313 
(5-58) 

1

I.



Farm 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 . DURATION OF I ON THE JOB FORMAL COURSE

a. Principles and practices of radiation 
protection ........... . ...... .  

b. Radioactivity measurement stondardiza

tion and monitoring techniques and in

struments .......................  

c. Mathematics and calculations basic to the 

use and measurement of radioactivity 

d. Biological effects of radiation ........

Yes No

+ I-

4 *1-

Yes No

(Circle answer) 

Yes No 

Yes No

I Yes No Yes No

Yes No

I. _____________

9 EXPERIENCE WITH RADIATION. (Actual use of radioisotopes or equivalent experience.,)

Yes No

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 make and model number of each) AVAILABLE DETECTED (mr/hr) (mg/cm
2
) (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 calibrating and processing, or name of supplier.) 

INFORMATION TO BE SUBMITTED ON ADDITIONAL SHEETS 
1$. FACIITIES AN EQUIPMET..Descrbe.la.ortory tact-tie--adJremotetso...m.equ-pmen, storag cors-o-ers, -n --nu-- o ...... bp,...

13- FACILITIES AND EQUIPMENT. Describe laboratory facilities and remote handling equipment, storage Nonraiers, shlding, m hoods, etc. Explanatory soet, 
of facility is attached. (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 applicable, name, training, and experience of person to perform leak tests, and arrangements for performing initial radiation survey, serv

icing, maintenance and repair of the source.

15. WASTE DISPOSAL. If a commercial waste disposal 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 amount of activity involved.

-~ a. .I.... L.. 35at

16. THE APPLICANT AND ANY OFFICIAL E•XECUTING THIS ERT A IE A •I THE APPLICANT NAMED IN ITEM T, CERT.IF•Y THAT THIS APPLICATION IS 
PREPARED IN CONFORMITY WITH TITL.E 10, COD O.DIR-• • ,ND THAT ALL INFORMATION CONTAINED HEREIN, INCLUDING ANY 

SUPPL•EM ENTS ATT 'AdHED HERETO , I " , n' D/ R B I BEST O F 0 T ',•~ g LDGE AND BELIEFtr 

R v e e b--y ' gr'" +: •" 

MR118 Radi.oisotop CoT* e 

Dateeth A,. Dick 

C.EN s E L of certifying official 

nancial Vice President

epa 8155-1111

WARNING--18 U. S. C., Section 1001; Act of June 2 • : L•.sa2 n; makes it a criminal offense to make a willfully false statement or 
representation to any department or agency of the United States as •t-rt1¶ er within its urisdiction.

i

CERKTIFICATE (This Item must Do COMPu16110 Dy Oppsuconi,

¢;PO 
885-115

TRAINING (Circle answer)WHERE TRAINED



6. Training and Experience of Dr. R.A. Porter

Where Trained 

University of Idaho. Dr. Porter has taught 

chemistry 213, "Nuclear Chemistry", at the 
University of Idaho during the last two years 
(1962-1964). In addition he has offered Chemis

try 216, a laboratory course in "Methods in 
Radiochemistry", with the consultation of Dr.  

P.K. Freeman and W.P. Barnes, Mechanical Engineer
ing Department.

Duration of 
Training 

2 years

On the Job Formal Course

Yes

b. University of Idaho 

c. 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 Califoonla Lawrence Radiation 
Laboratory at Livermore as a Physicist in the 

Theoretical Division and in Weapons Design, 1958-1961.  

d. University of Idaho 

9. Experience with Radiation. R.A. Porter

Maximum Amount

5 mc
1 
1 
5 
1 
1 
1 
1 
1 
1 

5 
5 

lO

uc 
uc 
uc 
uc 
mc 
uc 
uc 
uc 
uc 
uc 
uc 

UIC 

uc 

uc

Where Experience 
was gained 

University of Idaho 

it 

It 
it 

'I

Duration of 
Experience

one year 
'I 

I' 

I' 

I, 

,!

Type of Use

Teaching 
"Methods in 
Radiochemistry", 
Chemistry 216 

'I 

I' 

I'

itSo 'I

a.

Yes2 years 

5 years 

2 years

Yes 

Yes

Yes

Isotope 

c14 

Na
2 2 

Mu54 
Fe55 
057 

65 

Ni6 3? 
0.137 `s1 3 3 

Bah7 

Te204 
Pb2 1 0 

131 

s 35
50 uc



-2-

5500 lbs nahwal Used in conjunction 
with a 5 curie PuBe 
in water moderated 
sub critical nuclear 
reactor

1 mc

One Year 

One Year

Same as 
previously 

Same as 
previously

Training and Experience (Item 8) and EThperience 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 (D64) 

(December 22, 1960). Iten*8 and 9 for Radiation Protection Officer, G.A. McKean were transmitted in 

application for by product Materials License No. 11-197-4 (G6 )

U235 238 
,U

32 
P

(-D



UNIVERSITY of IDAHO Department of Physical Sciences 

MOSCOW, IDAHO 

October 17, 1961 

Mr. John E. Bowyer 
Senior Licensing Reviewer 
Isotopes Branch 
Ikvision 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 millicurjies of carbon 14, 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 microcurties of carbon 14 

previously thought to be on a different license is instead on License No. 11

197-2. Since this brings us over our possession limit by 250 microcurties 

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, 

Peter K. Freeman, Assistant 
Professor of Chemistry 

PKF: p f 

cc: Dr. Raunio 
Dr. LeTourneau 

7- , ' -.* "~ \.. .. /" 

r0 CiC. T '?1 9 1 

V- Isotopes Branch /i .  _ II / 1 * "--_ 

FOr (YV. Of , ' .

1_711
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UNIVERSITY of IDAHO Department of Physical Sciences 

MOSCOW, IDAHO February 1, 1961 

Mr. John E. Bowyer 
Senior Licensing Reviewer 
Isotopes Branch 
Division of Licensing and Regulation 
United States Atomic 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 aco 

formal reouest 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 will be followed in performing leak tests is adapted from 

Blatz, Radiation HygieneHandbook, McGraw-Hill, New York, 1959, pp 11-40.  

The 1 mc. Co sealed source will be ;.iped 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-131p ,' survey meter, Baird-Atomic Model 414 logarithmic survey meter.  

The filter paper will then be counted using either our Baird-Atomic Model 

810A 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 scintillation 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, 1960.  
Sincerely yours, 

Peter K. Freeman, Assistant 
vrmlC Professor of Chemistry 3 

PKF:vm FoR Div. E3 
cc: Dr. Raunio and Dr. LeTourneau



LtIBJD (1l-197.-2) JAN 5 196, 

Mr. E. K. Raunlo 
Mr° P. K, Ftreemm 
University of Idaho 
Department of Physical Sciences 
Moseeow, Idaho 

Gent~ement 

Please note Uat Condition 23 requires that the Cobalt 60 

sealed source be leak tested by persons licensed by the 

Commission to perform such tests. If you desire to do your 

own testing of the sealed source, please submit the follow

ing informationt 

A. The name of the person in your organization who will 

perform the test, 

B. His training and experience in leak testing techniques, 

C, The leak testing procedure uhich will be followed, and 

D, The make md model nber of the istruentatilon that 

is available.  

Sincerely yours, 

John Z. IDwjr 
Senior Licensing Reviewer 
Isotopes Branch 
Division of Licensing and 
Regulation 

OFICW------ --------- ---------------- - - ---------------------------------------------------- 
------

SU RN AM E 0-- - -- - - -- - - - - - - -- -- - - -- - - - -- -- - -- - - - - -- - - - - - -- - - - - -- - - -- -

............... ..............  

DATE 1 -.. /--/61 -------------- 
I 

]• 1";.AEC-318 (ReV. 9-53) U.S. GOVERINMENT PRINTING OFFICE 16--62761-3



ATOMIC ENERGY COMMISSION 

APPLICATION FOR BYPRODUCT MATERIAL LICENSE
Form approved 
Budoet Bureau No. 38-R027.4

INSTRUCTIONS.-Complete Items 1 through 16 if this is an initial application. If application is for renewal of a lice'se, complete only Items 1 through 7 and indicate new information or changes in the program as requested in Items 8 throush 15. Use supplemental sheets where necessary. Item 16 must be completed on all applications. Mail three copies to: U. S. Atomic Energy Commission, Washi nton 25, D. C. Attention: Isotopes Branch, Division of Licensing and Regulat!io.4jpon approval of this application, the app icent will receive an AEC Byproduct Material License. An AEC Byproduct Mateorial 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, 
person, ec) 

University of Idaho 
Moscow, Idaho 

2. DEPARTMENT TO USE BYPRODUCT MATERtAL 

Department of Physical Sciences 

4. INDWVIDUA. USER(S}. (Name and title of individual(s) who will use or directly 
supervise use of byproduct materia4. Give training and experience in Items 8 and 
9.)

E. K. Raunio, Director of the 
Radioisotopes Laboratory 

P. K. Freeman, Assistant Professor 
of Chemistry

6. ta) BYPRODUCT MATERIAL. (Elements 
and mass number of each.) 

Co
6 0 

P 
3 2

(b) STREET ADDRESS(ES) AT WHICH BYPRODUCT MATERIAL WILL BE USED. (if 
different from I (o).) 

3. PREIE4OUS LICENSE NUMBER(S). (If this is an application for renewal of a 
license, please indicate and give number.) 

None 

5. RADIATION PROTECTION OFFICER (Name of peron designated as radiation pro
tection officer if othfe than individual user. Attach resume of his training and ex
perience as in items 8 and 9.) 

D. J. LeTourneau

(b) CHEMICAL AND/OR PHYSICAL FORM AND MAXIMUM NUMBER OF MILLICURIES OF EACH CHEMICAL AND/OR PHYSICAL FORM THAT YOU WILL POSSESS AT ANY ONE TIME. (If sealed source(s), also state name of manufacturer, model 
number, number of sources and maximum activity per source.) 

Western Radiation Laboratory CCT-I, 1 millicurie
CoDU capsule

HSP0 4 , 1 millicurie 

BaCOO, 0.5 millicurie

7. DESCRIBE PURPOSE FOR WHICH BYPRODUCT MATERIAL WILL BE USED. (If byproduct material is for "human use,'" supplement A (Form AEC-313a) must be completed in ,.u of this item. If byproduct material is in the form of a sealed source, include the make onJ model number of the storage container and/or device in 
which the source will be stored and/or used.) 

The Co 6 0 source will be stored in Western Radiation Laboratory S-200 lead 
container for 1 mc. Co 6 0 source. The Co 6 0 source will be used for experiments in 
gamma ray absorption and scattering, radiation chemistry and in calibration of 
survey meters.  

The P3 2 will be used for experiments inp -ray absorption, radioactive decay 
and radiochemical separation methods.  

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

T�LH�TF�F�)
jaonstnued on reverse side)H IRt I uIT yrM L,ujlAlu~ IMPA

Form AEC-313 
(5-58)

FOR DIV. OF L•UMPlLIAIVUL~ 6 1 15 10



Far. AEC-313 (5-58)
Po�je lvra

"TRAINING AND EXPERILAICE OF EACH INDIVIDUAL NAMED IN ITEM 4 (Use supplemental sheets if necessary)

8. TYPE OF TRAINING I DURATION OF ON THE JOB FORMAL COURSE 

E. K. Raunio . WHERE TRAINED j TRAINING (Circle answer) (Circle answer) 

a. Principles and prcctices of radiation Oak Ridge Institute of Nuclear I Yes No Yes No 

protection ...................... Studies 

b. Radioactivity measurement standardiza

tion and monitoring techniques and in. 6 Yes No Yes No 

strum ents ........................ e k 

c. Mathematics and calculations basic to thel 

use and measurement of radioactivity.t 

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 

1_ i of Dr. Raunio's experience was obtaited in the course at ORINS.  

10. RADIATION DETECTION INSTRUMENTS. (Use supplemental sheets if necessary.) 

TYPE OF INSTRUMENTS NUMBER RADIATION SENSITIVITY RANGE 'WINDOW THICKNESS USE 

(Include make and model number of each) AVAILABLE DETECTED (mr/hrI (mg/cmi) (Monitoring, surveying, measuring) 

See attachment 

I1. METHOD, FREQUENCY, AND STANDARDS USED-IN CALIBRATING INSTRUMENTS LISTED ABOVE.  

See attachment 

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

Ten Atomic Accessories Model L-50-57 Landsverk Dosimeters will be used, range 

0 - 200 mr.  

INFORMATION TO BE SUBMITTED ON ADDITIONAL SHEETS

1 3, FACILITIES AND EQUIPMENT. Describe laboratory facilities and remote handling equipment, storage containers, shielding, fume hoods, etc. Explanatory skeictc 

of facility is attached. (Circle answer) Yes Q) Radioisotopes Laboratory description attached.

1 4 . RADIATION PROTECTION PROGRAM. Describe the radiation protection program including control measures. If application covers sealed sources, submit leak 

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

icing, maintenance and repair of the source.  

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

15. WASTE DISPOSAL. If a commercial waste disposal service is employed, specify name of company. Otherwise, submit detailed description of methods which will 

be used for disposing of radiooctiýe wostes and estmates of the type and amount of activity involved. See attachment.

CERTIFICATE (This item must De completed by appncaonj
16. THE APPLICANT AND ANY OFFICIAL EXECUTING THIS CEI 

PREPARED IN CONFORMITY WITH TITLE 10, CODE OF FEDERO 

SUPPLEMENTS ATTACHED HERETO, IS TRUE AND CORREV

)F THE APPLICANT NAMED IN ITEM 1, CERTIFY THAT THIS APPLICATION IS 
5k AND THAT ALL INFORMATION CONTAINED HEREIN, INCLUDING ANY 

-LEDGE AND BELIEF.

rtifying official

.fakes it a criminal offense to make a 4illfuIly false statement or 
hin its jurisdiction.

6 -87.407 3

4

Wn W, 5 ±11 
1 ý '. pf Idaho

I

Pagea 1 wo.
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P. K. Freeman

8. Type of Training Where Trained
Duration 

of training

Univ. of California, 
Institute in Basic 
Nuclear Science and 
Radiation and Radio
isotope Technology

'I 

'I

I,

Univ. of Colorado

D. Univ. of California 

9. Experience with Radiation

7 weeks 

7 weeks

7 weeks 
1 semester

7 weeks

Dr. Freeman's formal experience with radiation was 
In Basic Nuclear Science and Radiation and Radioisotope 
University of California, July 11 to August 26, 1960.

gained at Institute 
Technology at the

D. J. Le Tourneau 

8. Type of Training Where Trained
Duration 

of training
On the Formal 
Job Course

A.  

B.  

C.  

D.

Oak Ridge Institute 
of Nuclear Studies 

, U 0

4 weeks 

4 weeks 

4 weeks 

4 weeks

No 

No 

No 

No

Yes 

Yes 

Yes 

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 Ca 4 5, Na2 4 , S35, Ce 3 6 , p32, Cs13 7, and Sr90 .  

O VFUD1 
FOR MV. OF C01MdiPLANCE

A.  

B.  

C.

On the 
Job

Formal 
Course

No 

No 

No 
No 

No

Yes 

Yes 

Yes 
Yes 

Yes



10.  

Radiation Detection Instruments 

Type of Instruments 

Survey meters-El-Tronics, sm-3 

Tracerlab, Su-14 

Atomic Accessories, Model SM-131 

Baird-Atomic Model 414, Logarithmic 

Auto Scaler, Tracerlab SC-lB 

RCL Scaler, Radiation Counter Laboratories, Mark 
13, Model 1 

Baird-Atomic Model 123 G-M Scaler 

Baird-Atomic Model 2010 Scaler 

Windowless flow counter, Radiation Counter Labs 

Scintillation detector, Nuclear Chicago 

Q.) 

ý-Paird-Atomic Model, 810A well type scintillation 
p-• detector 

Pulse Height Analyzer, Tracerlab, RLl-6SR

Number 

1 

2

Radiation 
Detected 

alpha, 
beta 
gamma 

a,

2

1 

1 1

beta, 
gamma

Sensitivity 
mr/hr 

0-0.2 
0-2.0 
0-20 

0-0.25 
0-2.5 
0-25 

0-5 
0-50 
0-500 

3-3000

Window 
Thickness 

less than 
2 mg/cm2 

less than 
2 mg/cm2 

less than 
2 mg/cm2 

0.9 mg/cm2

Use 

monitoring, 
surveying

measurement 

Im 

measurement

1 alpha, 
beta, 
gaimma 

1 beta 
gamma 

1 I

if

It 

It

Number



Radiation Detection Instruments
Radiation 

Number Detected
Sensitivity 

mr/hr

Type of instruments 

Baird-Atomic Model, A-2-17B single channel 
scintillation spectrometer 

Rate meter, Tracerlab, Sc34Bd 

Carbon counter, Tracerlab, SC 55 

Windowless flow counter, Tracerlab Sc 166 

Baird-Atomic Model 822B stand and end window 
GM tubes 

Baird-Atomic Model 821B micro-thin end window 

flow counter 

Baird-Atomic Model 410 count rate meter 

Atomic Accessories Model RSC-5A chromatogram 
scanner with recorder 

Atomic Accessories Model ND-191-BF3 neutron counter

1 alpha 
beta 
gamma 

alpha 
beta 
ganmma

.I"1

measurement 

measurement 

measurement 

measurement

less than 
2 mg/cm:2 101

I, 

'I

1

'il

IF.
2 neutrons

CW

Window 
Thickness Use



11. Flow counters, carbon counter and GM tubes 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 SM-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 factory 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. Co 60 sealed source.

3131



13. Facilities and Equiaent - Radioisotopes Laboratory •uilding

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:

Atomic Accessories Mc 
A, II

'I 

I,

3 
1 
10 
2 
1000 
1000 
5 
5 
1 
20 

1 
10 

1 
1 
1 

2 
1

a 

1, 

I' 

I,

Radiation Lal

Atomic Accessories Mo 

I, H 

#, ,

del AB-23 absorber sets 
"L-75 Isotope Analysis Kit (electroscope) 
"IF-I indium foils 
"PC-14 planchet storage cabinets 
"NP-11 nickel plated cupped planchets 
"LT-16 lusteroid well counter tubes 
"PF-44 plancet forceps 
"RD-43 Ring and disc sets 
"SPP-69 sample spinner 

" ¶n4TP-74 micropipette transfer (2 ea. 1X, 2A, 5A, 
l0X, 25>v 50X, 1O0A, 250A, 500A, and 1 ml.) 

" RP-65 remote pipetter 

> S-200 lead container for 1 mc Co 60 - to be 
supplied with Co60 

odel LS-62 lead shield and collimator 
"BSS-35 shielded syringe (0.10 cc) 

" SL-71 education source kit 
RHT-60-3 Remote handling tools

Curtiss-Wright Neutron Howitzer

2. Preparation Laboratory 

Carver Press, balance, Wiley Mills, large waste cans 

3. Counting Room

Baird-Atomic Model 
I, I 

Atomic Accessories 
Baird-Atomic Model 
Atomic Accessories 

I, I

255 non-overloading proportional amplifiers 
960 dual purpose precision timers 
800D low background iron shields 
Model RRMA-X-X51 single channel recorder 
812 scintillation probe 
Model L-24K-58 landsverk charger 

"I AGR-28 pressure regulators

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 wash-up facilities 

8. Waste storage pit - concrete lined 5' x 5' x 5', underground, a-rjr of 
building I 1 1 T Go

Western

1 
5 
5 
1 
1 
1 
2



15. Waste Disposal

Disposal of waste will be carried out according to the attached "Regula

tions Governing the Safe Handling of Radioactive Isotopes at the University 

of Idaho." More specifically, in relation to this application, P3 2 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 Recrister, Jan. 29, 1957, Title 10, Part 20, 

Section 20.303.  

Disposal of the C1 4 waste will be made in the University of Idaho's 

burial ground according to the requirements of the'Federal Recgister, 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.

313131



Form AEC-3113 IATOMIC ENERGY COMMISSION 
(548) IAPPLICATION FOR BYPRODUCT MATERIAL LICENSE Fan," oppooved.  IBudget Bureau No. 38-k,

INSTRUCTIONS.-.Complete items I through 16 if this Is on Initial application. If PPlilcatlon Is for renewal of alcne on suplot. en tly Ie s 1 t r u h 7 nd i d at ne in o m i n or changes in the program as requested In Items 8 trough 15. Usg.  suppemetalshoets where necessary. Item 16 must be completed on ail applications. Mail three copies to: U. S. Atomic Ersetrqy Commission, Washington 25, D. C. Attention: Isotopes Branch, Division of Licensing and Reg uiati on.4-Upon approval of ti application, the applicant will receive an AEC Byproduct Material License. An AEC Byproduct Material License Is Issued! in accordance with she 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.

1. (a) NAME AND STREET ADDRESS OF APPLICANT. (inst itution, firm, hospital, 1(b) STREET ADDRESS(ES) AT WHICH BYPRODUCT MATERIAL WILL Of USED. (iff peron etc.) I different from 1 (a).)

University of Idaho 
Dept. of Physical Sciences 
Moscow, Idaho 

2. DEPARTMENT TO USE BYPRODUCT MATERIAL 

De pt. of Physical Sciences 

4. INDIVIDUAL USER(S). (Nam* and title of individual(s) who will us* or direstly 
supervise us* of byproduct material. Give training and experience in Items, a and 

Edgar H. Grahn 
Associate Professor of Chemistry

6. la) BYPRODUCT MATERIAL. (Elements 

and mass number of each.) 

Carbon 14

3. PREVXIOS LICENSE NUMBERIIS). '(N this is an application for renewal of a 
license, please indicafteand give num~ber.) 

Renewal 11-197-2 
5. RADIATION PROTECTION OIFFICER (Name of person designated as radiation pro.  

lection officer if other than individual user. Attach resume of his training and ex
perience as in Items 8 and 9.) 

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

(b) CHEMICAL AND/OR PHYSICAL FORM AND MAXIMUM NUMBER OF MILLICURIES OF EACH CHEMICAL AND/OR PHYSICAL FORM THAT YOU WILL POSSESS AT ANY ONE TIME. (if sealod sources), also state nanme of manuFockrer, model number, number of sources and maximum activity per source.) 
Solid oxalic acid 0.5 millicuries

7. DESCRIBE PURPOSE FOR WHICH BYPRODUCT MATERIAL WILL BE USED. (if byproduct material is for "human us*/ Supplement A (Farm AC310 utb oe pleftcd in lieu of this lien. Of byproduct material is en the "ce of a sealed somne, includ, the make and model swmbrfthsoae container ond/ar cieýv icee which the, source will be storeed and/or used.) 

Che~nical exchange studies using microcurie amounts of Carbon 14+ 

1617 8

l...mlnnuea on revermsie Sae



,tonc

b. Radioactivity measurement standardiza
lion and monitoring techniques and in-

c. Mothemalics and calculations basic to the 

use and measurement of radioactivity 

d. Biological erlects of radiation

9. EXPERIENCE WITH RADIATION.  

ISOTOPE MAXIMUM AMOUNT -

(Actual use of radioisotopes or equivalent experience.) 

WHERE EXPERIENCE WAS GAINED DURATION OF EXPERIENCE

10. RADIATION DETECTION INSTRUMENTS. (Use supplemefotal sheets if necessary.) 

TYPE OF INSTRUMENTS NUMBER RADIATION SENSITIVITY RANGE 
(Include make and model n6mber of each) AVAILABLE DETECTED (mr/hr)

WINDOW THICKNESS 
(mg/cm

5
)

Yes No 

Yes No 

Yes No

II__________

Yes No 

Yes No 

Yes No

TYPE OF USE

USE 
(Moni'6ring, surveying, measuring)

I. T_ _ _ I _ _ _ I_ _ _ _ _L_ _ _ _ _I_ _ _ _ _
,. -- ,,, ,ur r'Is, ANDL) SIANLDAKRDS USED IN CALIBRATING INSTRUMENTS LISTED ABOVE-

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

INFORMATION TO BE SUBMITTED ON ADDITIONAL SHEETS 13. FACILITIES AND EQUIPMENT. Describe laboratory facilities and remote handling equipment, storage containers, shielding, fume hoods, etc. Explanatory sketch 
of facility is attached. (Circle answer) Yes No 

14. RADIATION PROTECTION PROGRAM. Describe the radiation protection program including control measures. If application covers sealed sources, submit leak tesling procedures where applicable, name, training, and experience of person to perform leak tests, and arrangements for performing initial radiation survey, serv
icing, maintenance and repair of the source.  

I WASTE DISPOSAL. If a commercial waste disposal service is employed, specify name of company. Otherwise, submit detailed description at methods which will be used for disposing of radioactive wastes and esfimuies of the type and amount of activity involved.

CERTIFICATE 
16. THE APPLICANT AND ANY OFFICIAL EXECUTING THIS 

PREPARED IN CONFORMITY WITH TITLE 10, CODE OF FED 
SUPPLEMENTS ATTACHED HERETO, IS TRUE AND CORRE 

/" 
Dote April 15, 1959 __

U. S GOVERNMENT PRINTINC. OrFICE : 1959 i--91-.o,

TRAINING AND EXPEIENCE OF EACH INDIVIDUAL NAMED IN ITEM 4 (Use supplemental sheets if necessary) 

GWHERE TRAINED DURATION OF ON THE JOB FORMAL COURSE TRAINING (Circle answer) (Circle answer) 

practices of radiation 
Yes No Yes No

I

WARNING....le U. S. C., Section 1001; Act of June 25, r99
4

4a".-7 ; makes it a criminal offense to make a willfully false statement or representation to any department or agency of the United States as to any moater within its jurisdiction.

I



Item 15o 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.

I <�* /A� //NA

18178



____________//- /ý?7- _2
• £iOMIC ENERGY COMMISSION I 

Form AEC-313 * Form approved.  
9--55) APPLICATION FOR BYPRODUCT MATERIAL LICENSE Budget Bureau No. 38-R027.  

INSTRUCTIONS: Complete Items 1 through 19 if this is a new application. If renewalr u 
only Items 1 through 11 provided that with respect to the other it e e h i 'or
mation previously submitted. Mail two copies to: U. S. Atomic En •o • s ge, 
Tennessee, Attention: Isotopes Extension, Division of Civilia p c PO.- J val of this 
application, the applicant will receive an AEC Byproduct Material License. i d fqmrements for issuance 
of an AEC Byproduct Material License are contained in Title 10, Code of Federal Regulations, Part 30.  

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 
i!io scow, Idaho 

Z DEPARTMENT TO USE BYPRODUCT MATERIAL 

Department of Physical Sciences 
3. INDIVIDUAL USER (Name and title of individual(s) who will use-or directly nzpervise use of byproduct material) 

Edckar H. Grahn 
4. RADIOLOGICAL SAFETY OFFICER (Name of person qualified in radiological safety, if other thao individual user) 

Edaar H. Grahn,.  
5. PREVIOUS LICENSE OR AUTHORIZATION NUMBER (Ifthli is an application for prnewal of a license for byproduct material obtained under a prior license or authorization for 

Tad jolsotope procurement) I 
. Authorization No. 23418 

BYPRODUCT MATERIAL OR IRRADIATION SERVICE DESIRED 

6. BYPRODUCT MATERIAL (Eem ent and maso number) 7. CHEMICAL AND/OR PHYSICAL FORM (Or catalog 8. MAXIMUM AMOUNT OF RADIOACTIVITY IN MILLI
"number) CURIES THAT YOU WILL POSSESS AT ANY ONE TIME 

Carbon 14 Solid oxalic acid 0.5 millicuries 

9. IF IRRADIATION SERVICE IS DESIRED, STATE PERTINENT DETAILS SUCH AS: CHEMICAL COMPOSITION AND WEIGHT IN GRAMS OF TARGET MATERIAL, 
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 lien of this item. If material 

is to be used in or manufactured as a "sealed source" complete Supplement B in addition to this Item.) 

E"xchange studies between tris(oxalato) gallate (III) and radio active oxalate 

ions. ýIay include studies with other metal oxalato complexes.  

(6) DESCRIBE PROCEDURES WHICH WILL BE OBSERVED TO MINIMIZE HAZARD FROM HANDLING, STORAGE. AND DISPOSAL OF THE BYPRODUCT MATERIAL 

R•emote handling tongs, remote pipet, lead bricks, steel safe

appr6priately 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.  

State of --------------------------------------------------------- w i----------------

County of ----------------------------------------------------------------- 
Applicant amed in Item 1 

Subscribed and sworn to before m e this ---------------------.. V . 77 -----. . . .- ..-. ....................  

day of ...... ... ... ... ... ... ... ... ... ... ...... ... ... ... Title of Certifying Offiial 

day of-------------------7------------------------------------O---c-a 

Noi t a-r y- PubliIc 1? 
WARNINGS.  

18 U. S. C., Section 1001; Act of June 25, 1948; 62 Stat. 749; makes it' a'criminal 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
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ATOMIC ENERGY COMMISSION 

Form AEC-313 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 provided there is no change in the information previously submitted, and reference 

is made in Item 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 FORMALCOURSE 

WHERE TRAINED DURATION OF TRAINING (Circle answer) (Circle answer) 

1. Principles and practices of radio
logical health safety .......... Univ. of TIllinois 8 we1] snrmrr rnr•Yes No e No 

2. Radioactivity measurement stand
ardization and monitoring tech
niques and instruments. .. ..... Univ. of Ill-inois 8 week sumner cours Yes No kYesi No 

3. Mathematics and calculations 
basic to the use and measurement 
of radioactivity...... . . . . University of Min 8 weeks sunsuer cou:.1 s No Ye No 

4. Biological effects of radiation.. . _._Yes 
No YesED 

5. Actual use of radioisotopes in the 
types and quantities for which ap
plication is being made, or equiva- Univ. of Illinois 8 weeks suirter cou :s No No 
lent experience ..............  

13. ISOTOPE HANDLING EXPERIENCE 

ISOTOPE MAXIMUM AMOUNT WHERE EXPERIENCE WAS GAINED DURATION OF EXPERIENCE TYPE OF USE 

tracer 

C - 14 0.5 mc. University of Idaho 6 months exchange 
studies 

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 necessary) 

I I SENSITIVITY WINDOW 
TYPEu O NTUETNUBR RDAIN RANGE THICKNESS USE (Mronitoring, 8urm•ig, mreasuring) 

(Include make and model number of each) AVAILABLE DETECTED (mr/hr) (mg/cm) 

Use same' physical f cilities, ecni-rment and radial ion instrunentation as described 

in University of Id ho licence No. 11: 17-1 prevyously issLed.  

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

as above 

17. METHOD, FREQUENCY, AND STANDARDS USED IN CALIBRATING INSTRUMENTS LISTED ABOVE (For film badges tpeifyj method of calibration and iproceesing, or name 

8uLpplir) 

as above 

18. (a) DESCRIBE BRIEFLY REMOTE HANDLING EQUIPMENT, STORAGE CONTAINERS, SHIELDING, AND LABORATORY FACILITIES (Working areas, fume hoods, etc.)' 

as above 

(b) SKETCHES OF SUCH FACILITIES ARE ATTACHED (Cirde answer) previously sent Yes 0 

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

as above 

5. 5. 00CRN ... ....... ..rr, ..O .°•_=
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