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License Number 1--i001 •.-04

Amendment No. 11 

University of Idaho 
Engineerlnu Experiment Station 
Moscow, Idaho 83843 

In accordance with Letter dated August 8, 1967, License Number 
11-00197-04 is amended as follows: 

Condition 13. is amended to read; 

13. Byproduct material shall be used by, or under the supervision of, 
J. J. Peebles or Vance E. Penton.

AUG 2 5 1

For the U. S. Atomic Energy Commission 

John E, Bowyer7 

byi# ton, Licensing 
Washington, D. C. 20545

-"C V,•
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License Number I- 0O197-04

Amendment No. 10 

University of Idaho 
Engineering Experiment Station 
Moscow, Idaho 83843 

In accordance with application dated May 3, 1967, License 
Number 11-00197-04 is amended as follows: 

The expiration date in Item 4 is changed to June 30, 1972.  

Condition 13. is amended to read: 

13. Byproduct material shall be used by or under the supervision of, 
J. J. Peebles, Vance E. Penton, or teorse A. McKean.

JUN 2 1 1967 
Date it

For the U. S. Atomic Energy Commission 

by Isotopeas Rrani 
Division of Materials Licensing 
Washington, D. C. 20545
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License Number. 11-00197-04

Amendment No. 09 

University of Idaho 
Engineering Experiment Station 
Moscow, Idaho 83843 

Attention: J. J. Peoples 
Vance E. Penton 
George A. McKean 
Harvey M. Waldron. III 

In accordance with letter dated May 2, 1966, signed by G. A. McKean, 
License Number 11-00197-04 is amended as follows:

'rr• *AA
.Byrodc maera 8. Mafu muto aiatvt hc

6. Byproduct material 
(element and mass number) 

E. Americium 241

7. Chemical and/or physical form 

E. Sealed Source 
(Minnesota Mining 
and Manufacturing 
company Custom 
Drawing No& 
A-1921-399)

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

E. 100 millicuries

9. Authorized use 

E. For use in a shielded gage for measurement of density.  

Condition 13 is amended to add:

Byproduct material, shown as Subitem E., may only be used by, 
the supervision of, G. L. Bloomsburg or G. A. McKean.  

Condition 17 is amended to add;

ý17. C.

or under

Letters dated May 2, 1966, and 17 March 1966, both-signed by 
G. A. McKean.

PIPIv 2 0 796s

V �

�L�
/

For the U. .Atoi r%.E ommission 

("',.'Aohn E, Bowts 0 W- -% /
Y7>'i a otove$ Branch 

byl DiýV8- ý00Sl r 21 l32s
Washington 25, D. C.

FORM AEC-374A 
(10-61)
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Amendment No. 8

University of Idaho 
tngineeriag Experiment Station 
Moscow, Idaho 83843

J, J. Peebles 
Vance a. Penton 
George A. NMtean 
tarvey X. Waldron, ItI

In accordance with letter request dated November 18, 
Dr. G. A. Necean, License No. 11-197-4 is amended as

1965, signed by 
follow:

Condition 13 Le amended to read:

13. Byproduct material shall be used by, or under the supervision of, 
J# J. Peebles, Vance E. Penton, George A. Mlaean or Harvey H. Waldron,

JAN 6 1966
"af

For the U. S. Atomic Energy Commission 

SWignWed by 
by jn E. Bowner u4tO; s Branch 

Division of Materials Licensing 

Washington, D. C. 20545

Attention:

/ 
rr4

Iii.

1941

Page 1of-L. l_!__•:

lr'• •,,i. ^



FORM AECS74 U. S. ATOMIC ENERGY COMMISSION Page 1 of.L._Pages 
(12.57) BYPRODUCT MATERIAL LICENSE AMENDMENT NO. 7 11-197-4 

(G67) 

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, andis 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 accordance with applica-

University of Idaho 
Engineerimg Experiment Station 
Moscow, Idaho

(eleme~nt am4 n:ýjr'kross 

(See Page 2) 

9. Authorized use

ltion dat~ed Ma.•y 0~u S.•.  
3. License numberl1- 1 9 7 - 4 is amended in its 

entirety to read as follows: 

4. Expiration date 
July 31, 1967 

5. Reference No.

7. Chemical and/or physical form

(See Page 2)

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

(See Page 2)

(See Page 2) 

CONDITIONS 

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

11. The licensee shall comply with the provisions of Title 10, Part 20, Code of Federal 

Regulations, Chapter 1, "Standards for Protection Against Radiation." 

12. Byproduct material may also be used at remote water and snow gauge stations on Moscow 

Mountain in Latah County, Idaho, at Township 40 North, Ranges 4 West and 5 West, and on 

Hemlock Butte, lying on the boundary between Clearwater and Idaho Counties, Idaho, at 

Township 36 North, Range 7 East.  

13. Byproduct material shall be used by, or under the supervision of, J. J. Peebles, Vance 

E. Penton, or George A. McKean.  

14. The licensee shall not use byproduct material in or on human beings or in field appli

cations where activity is released except as provided otherwise by specific condition of 

this license.  

15. Sealed sources containing byproduct material shall not be opened by the licensee.

1. Name 

2. Address



FORM AEC-374A J. S. ATOMIC ENERGY COMMIS, .N 
BYPRODUCT MATERIAL LICENSE 

Supplementary Sheet

Page__2_ofL3 Pages

License Number 11-197-4 (G67) 

Continued From Page.1 AMENDNENT NO. 7

6. Byproduct material 
(element and mass 
number) 

A. Cobalt 60

B. Cobalt 60 

C. Cesium 137 

D. Europium 152

7. Chemical and/or physical 
form 

A. Sealed Sources (Isotopes 
Specialties Type 38) 

B.* Sealed Sources (U. S.  
Nuclear Corporation 
Type 338) 

C. Sealed Sources (U. S.  
Nuclear Corporation 
Type 376) 

D. Sealed Sources (U. S.  
Nuclear Corporation 
Type 375)

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

A. 2 sources of 40 millicuries 
each, total - 80 millicurie 

B. 4 sources up to 500 millicuri 
each, total not to exceed 

1 curie 

C. 4 sources up to 500 millicurl 
each, total not to exceed 

1 curie 

D. 4 sources up to 500 millicurl 
each, total not to exceed 

1 curie

9. Authorized Use 

A. through D. To be used as radiation sources in water and snow gauges.  

CONDITIONS 

16. A. Each sealed source listed in Items 7A, 7B, 7C, and 7D bhall be tested for leakage 

and/or contamination at intervals not to exceed six months while in storage. Each 

sealed source located at the remote test sites named in Item 12 above shall be 

tested for leakage and/or contamination each spring when the cap is placed over 

the collimator and each fall when the cap is removed from the collimating device 

or at intervals not to exceed twelve months if the source remains at the remote 

test site but is not used in the snow gauge during any twelve-month period. In 

the absence of a certificate from a transferor, the sealed source shall not be 

put into use until tested.  

B. The test shall be capable of detecting the presence of 0.005 microcurie of radio

active 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 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 

Commission.



OrRM AKC.S7 4A J. S. ATOMIC ENERGY COMMIS. .AN Page 3 of 3 Pages 

BYPRODUCT MATERIAL LICENSE 

Supplementary Sheet 
License Number 11-197-4 

(G67) 

AMENDMENT NO. 7 

Continued From Page 2 

16. C. If the test reveals the presence of 0.005 microcurie or more of re

movable 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 regula

tions. A report shall be filed within five days of the test with 

the Director, Division of Materials Licensing, U. S, Atomic Energy 

Commission, Washington, D. C., 20545, describing 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 

Compliance, USAEC, P. 0. Box 15266, Denver, Colorado, 80215.  

D. Tests for leakage and/or contamination shall be performed by George 

A. McKean, or by other persons specifically authorized by the 

Commission, or an Agreement State to perform such services.  

17. Except as gpecifically provided otherwise by this license, the licensee 

shall possess and use byproduct material described in Items 6, 7, and 8 

of this license in accordance with statements, representations, and pro

cedures contained in applications dated June 19, 1961, and May 18, 1965, 

and in related documents and amendments as follows: 

A. Administrative instructions entitled "Regulations Governing the Safe 

Handling of Radioactive Isotopes at the University of Idaho." 

B. Letters dated June 16, 1961, and February 12, 1962, signed by A. S.  

Janssen and J. W. Watts, and letters dated April 17, 1962, and 

June 10, 1963, signed by A. S. Janssens Frederic D. Johnson, and 

Kenneth A. Dick.  

For the U. S. Atomic Eneny Commission 
a1~igned by, 

JUL 0 0 1965 
/0 -71-~ 4~ohnE. Bowyer JUL 0 965by Isotopes Buanch 

Division of Materials Licensing 
Washington, D. C. 20545

A - A --
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License Number- -i-i:7..4 
(065) 

Amendment No. 6 
University of Idaho 
Engineering Experimental Station 
Moscow, Idaho 

Attention: J. J. Peebles Vance E. Penton 
Don L. Duncan George A. MeKean 

In accordance with application dated October 15, 1963, License No. 11-197-4 is amended as follows: 

To add: 

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

E. Cesium 137 E. Bealed source$ (Nuelea- E. I source of 3.5 millicuriE 
Chicago Corp. Model & I source of 20 microRR-137) 

curies 
F. Cesium 13T F. Sealed source (Nuclear, F. 3.5 millicuries 

Chicago Corp. Model 
RR-138) G. Hydrogen 3 G. Any G. 100 millicuries 

9. Authorized use 
E. To be used in Nuclear-Chicago Corporation Model P20 Subsurface Density Gauge to measure material density.  F. To be used in Nuclear-Chicago Corpgration Model P22A Surface Density Gauge to measure material density.  
G. Groundwater tracer studies.  

Conditioa No. 11 is amended to read: 
11. Byproduct material may also be used at remote water and snow gauge stations on Moscow Mountain, Latah County, Idahol on Hemlock Bt_ e on the boundary between Clearwater and Idaho Counties, Idaho, and on Mount Eperimental Pillow Site, Clackamas County, Oregon. Byproduct material listed in Subitems E, F, and G may be used at temporary experimental sites throughout the State of Idaho.  

(see page 2) 
For the U. S. Atomic Energy Commission 

Date b Isotopes Branch 
Date -IWV 26 :::: ,.r,';i'~j•F by' 

• r D Qj •LJV~r'It~'' ,Division of Licensing and Regulation FOR O ,Washington 25. D. C.

Page_- o~f____?_Pages



License Number12-97-4 --

(G65) 

AmmNm4EN'T No. 6 

ndition No. 14 is amended to read: 

•. Byproduct material as sealed sources shall not be opened. The licensee shall not 

remove sealed sources containing byproduct material from the Model P20 or P22A density 

gauges.  

)ndition No. 16.A. is amended to read: 

A. (1.) Each sealed source listed in Items 7.A., 7.B., 7.C., and 7.D. shall be tested 

for leakage and/or contamination at intervals not to exceed six months while 

in storage. Each sealed source located at the remote test site named in 

Item Ii above shall be tested for leakage and/or contamination each spring 

when the cap is placed ever the collimator and each fall when the cap is remov6 

from the collimating device or at intervals not to exceed twelve months if the 

source remains at the remote test site but is not used in the snow gauge during 

any twelve-month period. In the absence of a certificate from a transferor 

indicating that a test has been made six months prior to the transfer, the 

sealed source shall not be put into use until tested.  

(2.) Each sealed source listed in Items 7.E. and 7.F. shall be tested for leakage 

and/or contamination at intervals not to exceed one year. In the absence of 

a certificate from a transferor indicating that a test has been made six 

months prior to the transfer, the sealed source shall not be put into use until 

tested.  

"Oition No. 17 is amended to read: 

.7. Except as specifically provided otherwise by this license, the licensee shall possess 

and use byproduct material described in Items 6, 7, and 8 of this license in accord

ance with statements, representations, and procedures contained in applications dated.  

June 19, 1961, and October 15, 1963, and in related documents and amendments as follows 

A. Administrative instructions entitled "Regulations Governing the Safe Handling of 

Radioactive Isotopes at the University of Idaho." 

B. Letters dated June 16, 1961, and February 12, 1962, signed by A. S. Janssen and 

J. W. Watts, and letters dated April 17, 1962, and June 10, 1963, signed by A. S.  

Janssen, Frederic D. Johnson, and Kenneth A. Dick.  

For" the U. S. Atomic Energy Commission 

NOV 2 6 r-r t 'Saw.$gdt 

Date -.V.-4,jkL'i• by 2 Isotopes' . ranch 
S " CG-,iZiPL-AjG Division of Licensing and Regulation 

fO 14.O Washington 25, D. C.
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31. Bnrodw*t msterial =W also be used at remte water and anow gange stations on lbsewv 
buntai, atah Vo•wty, Idaho, an Helock Butte on the bondary betveem Cleareater and 

Idah Countless, Idaho and an Mbmmt Hood PU3MF Sites, Clackamas County, 
oremnoi 

2.. Bypmoduct mteral s 1h be used by, or under the upervls:an of, J. J. Peebles, Don L.  
Dimoant Vance E. Penton and George A. ftKean.  

13. The licenoe shall eoply with the provisions of Title 10, Part 20, Code of Federal 
ehatpt, er 1, "Stanards for Protection Against Radiation." 

14- Bypraduct material as sealed soures 02a3:1 not be opened.  

15. The licensee abshall nvt use byproduct mterial in or on human being or in field a•ppli
eations vhere such activity is released exeept as provided otherwise by specific 
condition of this license.  

(Cant im-u--) _

/-...... i.., . i. i•.,,vi,.~ ,,. t4 Page 1 of---3-Pages 
•YPRODUCT MATERIAL LICENSI License No. 1U-197-4 

Amendment No. 5 (G65) 
Pursuant to the Atomic Energy Act of 1954 and Title 10, Code of F6deral 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 a d with aWlica-I.,n received 
TJune 21, 1963 

1. Name University of Idsho 3. License number ll-197.4 is amended in its 
f&lngneering E9perfre31ta1 station eat1gt'tor~ am fb3eiy I 

2. Address Is Idaho 4. Expisrationtdate 

JiU.Y 31, 1965 
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 
A. ftbalt 60 A. Scaeod S (16'P'9 A. 2 fux'es of 40 millicaries TJ 38) ec 

(See p9 2) __tal 80 millicuries 

9. Authorized use 

A. through D. Used as raf.ation sourwes In a vater and snow gw*e.  

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

Supplementary Sheet

Continued From Page__.
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License Number 11-197-4 
(065) 

Amendment No.- 5

6. Byproduct material 
(element and mass number) 

B. Cobalt 60 

C. Cesium 137 

'D. Europiu 152

7. Chemical and/or physical form 

B. Sealed Sources (U. S. It.
clear Corporation 
Type 338) 

C. Sealed Sources (V. S.  
Nuclear Corporation 

D. Sealed Sources (U. s.  
Nuclear Corporation 
Type 375)

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

B. 4 sources up to 500 m lI.
curies each with Total not 
to exceed 1 curie 

C. 4 sources up to 500 milli
curies each with Ttal not 
to exceed 1 Curie.  

D. 4 oUrces UP to 500 Milli
curies each with Total not 
to exceed I curie

CODITIONS 

16.A. Each sealed source containing Cobalt 60, Cesium 137 or Europium 152 shall be 
tested for leak and/or cOntamination at intervals not to exceed six (6) 
months VhIle in stoiage. Each sealed source located at the remote test site 
named in Item 11 above shall be tested for leakage andor contamination each 
spring when the cap is placed over the collimtor and each fall when the cap 
is removed frm the collimting device or at intervals not to exceed tvelve 
(12) months If the source reauins at the remote test site but is not used in the 
snw gauge during soy twelve (12) month period. In the absence of a certificate 
frm a transferor indicating that a test has been made six (6) months prior to 
the transfer, the sealed souxce shall not be pit into wse until tested.  

B. fte test shal be eapable of detecting the presence of 0.005 microcurie of 
remonable t on on the source. The test sample shall be taken from 
the sealed source or from the surfaces of the device in thich the sealed 
source is permnuetly momnted or stored on which one might expect contamina
tion to accualAte. Records of leak test results sall be kept in units of 
microcuries and maintained for inspection by the Commission.  

C. If the test reveals the presence of 0.005 microcurie or more of removable 
contamination, the licensee shall imedlately withdraw the sealed source 
from use and shal cause it to be anted d repaired or to be dis
posed of in accordance with Commission regulations. A report shall be filed 
within five (5) days of the test with the Director, Division of Licensing and 
Regulation, U. S. Atomic Ener2y Coumission, Washington 25, D. C., describing

_(Continued)

6RV AEC ý'4B 
lO61)
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FORM ,j-Z-374A 
BYPRODUCT MATERIAL LICENS 

Supplementary Sheet 

Continued from page 2 License Number. _-U-19

Amendment No. 5 (G65) 

CONDMITIONS 

the equlmnt 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 Com

pliancer, USA, P. 0. BOX 15266., •eaver 15, Colorado.  

D. Tests for leakge nd/or =namti=n shalI be performed by Don L. Duncan, or 

George A. ttean.  

17. Szxept as spec.fically provided otbenrise by this license, the licensee sha possess 

and use bvproduct =&terial desecibed in Items 6, 7 and 8 of this license in accorxdane 

with gtatements, reprzenntti*D5 an procedtvt contained in app9lcation dated June 19, 

1961, an in related documents and as as foIloM: 

A. AdinlniftfltiVS instructions entitled 't legizlatiovs Governing the Safe Handling 

of Radisaatile Isotopes at the univerity of Idaho." 

B. Letters dated Jua 16, 1961 and Februry l2, 1962 signed by A. S. Janasen 

and J. V. Watts., and letters, dated April 17,. 1962 and Jima 101, 1963 slgne4 

by A. S. Janssen, Frederic D. Jtwsmon and Kenneth A.ick.  

Is. Written instructions referenced in canditim 17.A. o•veriig rndiolngieal p-rtection 

control and stcurfty of byprodact material sh be followed and'a cmpy of instruc

tims sbafl be .4plied to eadh tndividutl us1g or bmarn responsibility for us of 

suc mxterial. Any cbhnges IU the Instructidii ahall have the prior approval of the 

Isotopes Branch,* Division Of Licensing and Regulation.  

19. Pusunt to Section 20.105(s) of Title 10, Code of Federal Relglatian, Part 20, 

'Stindsrd* ftr proteotten Again"t RaiatIS mp the licensee is hereby authorized to 

prudace rtdiatmlev Iels in unrestricted armas as necessary to the use of these 

source, as described in his letter dated April 7I, 1962.  

For the U. S. Atomic Energy Commissior 

JUL 17 1983 1.-Ciinisge 
.A~tpesBranch L Division of Licensing and Regulatioi 

6) Washington 25, D. C.

Page---ý__of 3Pages
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License Number f_.1974 
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L Date-
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Universitty of Idaho 
EngIneering Experimentl 

Station 
Monea, Idaho

Attention: Lee K. )Iaxefl 
DeT L. Dncan 
Vane 3. Pfento 
George A. Xd~nn

In snoflaace wift Jottsr from Georg A. ftMewinn dated July 30, 1962, License 
NO. 11-19T-4 :is 40040d *e follXOw 

Caoftton 51. D. is a to rat 

51. D. tet for Ieakg amd/or soc t oa obcf be performnd by Dom L.  
Dwfu.a, or George A. Me ten.

AUG 2 1 1962

For the U. S. Atomic Energy Commission 

PMk*tQP byreac

O O-C Division of Licensing and Regulation Washington 25, D. C

L~A In ale

Page _ of-__tPages 

License Number 1'11974
(G63) 

ANCOMMNO.- 3

Y,

I -rJ) Ij 7 R1 
FOR DO OF com'PLIANCE



FORM A.C-374 U. S. ATOMIC ENERGY COMMISSION Page 1 oL2L ages 
BYPRODUCT MATERIAL LICENSE 170. 11l ý.ý4 NO

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 

1. Name University of Idaho 
Engineering Experimental 

2. Address Station 
Moscow, Idaho

8. License number

In accordance with applica
tion dated February 12, 1962 
11-197-4 is amended in its 
entiretvy to read as follows:

4. Expiration date 
July 31, 1963 

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 
A. Cobalt 60 A. Sealed Sources (Isotope A. 2 sources of 40 millicuries 

Specialties Type 3: each Total -80 millicuries 

(See page 2) (See page 2) (See page 2) 

9. Authorized use 

A. through D. Used as radiation sources in a water and snow gauge.

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

11. Byproduct material may also be used at remote water and snow gauge 
stations on Moscow Mountain, :Lat.h County, Idaho aw -on Hemlock 
Butte on the boundary between Clearwater and Idaho Counties, I.dahoe 

15. The licensee shall comply with the provisions of T.tle 10, Part 20, 
Code of Federal Regulations, Chapter 1, "Standards For Protection 
Against Radiation".  

19. Byproduct material shall be used by, or under the supervision of, 
Lee M. Maxwell, Don L. Duncan, Vance E. Penton or George A. MeKeaX.  

24. Byproduct material as sealed sources shall-not be opened.

(Continued)

I
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License Number 11-197-4 

(G63) 
AMENDMENT NO. 2

Continued from Page 1 

6. Byrodut maeria

6. Byproduct miaterial 
(element and mass number) 

B. Cobalt 60 

C. Cesium 137 

D. Europium 152

7. Chemical and/or physical 8.  
form 

B. Sealed Sources(U.S.  
Nuclear Corporation 
Type 338) 

C. Sealed Sources(U.S.  
Nuclear Corporation 
Type 376) 

D. Sealed Sources(U.S.  
Nuclear Corporation 
Type 375)

Maximum amount of -radio
activity which licensee 
may possess at any one 
time 

B. 4 sources up to 
500 millicuries each 

with Total not to ex
ceed I curie.  

C. 4 sources up to 
500 millicuries each with 

Total not to exceed 1 
curie.  

D. 4 sources up to 
500 millicuries each 

with Total not to exceed 
1 curie.

(Continued)
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FORM AC..,., U. L ATOMIC ENERGY COMMISSION Pae a 3 ^f._.L ages 
BYPRODUCT MATERIAL LICENSE 

Supplementary Sheet 
License Number 1-1--7-4 

(G63) 
AMENDMENT NO. 2 

Continued from page one 

CONDITIONS 

51. A. Each sealed source containing Cobalt 60, Cesium 137 or Europium 152 shall be 
tested for leakage and/or contamination at intervals not to exceed 6 months 
while in storage. Each sealed source located at the remote test sites named 
in Item 11 above shall be tested for leakage and/or contamination each spring 
wheni the cap is placed over the collimator and each fall when the cap is re
moved from the collimating device or at intervals not to exceed 12 months if 
the source remains at the remote test site but is not used in the snow gauge 
during any 12 month period. In the absence of a certificate from a trans
feror indicating that a test has been made six months prior to the transfer, 
the sealed source shall not be put into use until tested.  

B. The test shall be capable of detecting the presence of 0.005 microcurie of 
removable contamination on the source. The test sample shall be taken from 
the sealed source or from the surfaces of the device in which the sealed 
source is permanently mounted or stored on which one might expect contamina
tion to accumulate. Records of leak test results shall be kept in units of 
microcuries and maintained for inspection by the Commission.  

C. If 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 dis
posed of in accordance with Commission regulations. A report shall be filed 
within five days of the test with the Director, Division of Licensing and 
Regulation, U. S. Atomic Energy Commission, Washington 25, D. C., describing 
the equipment involved, the test results and the corrective action taken. A 
copy of such report shall also be sent to the Director of the appropriate 
Regional Office, Division of Compliance, U. S. Atomic Energy Commission: 

Region 'I, Division of Compliance, USAEC, 376 Hudson Street, New York, 14, 
New York 

Region II, Division of Compliance, USAEC, 50 Seventh Street, Northeast, 
Atlanta 23, Georgia 

Region III, Division of Compliance, USAEC, 9800 South Cass Avenue, Argonee, 
Illinois 

(Continued)



FORM AEC2-74A U. L. ATOMIC ENERGY COMMISSION Page___ý of ____Pages 

"BYPRODUCT MATERIAL LICENSE 

Supplementary Sheet 
License Number 11-197-4 

(G63) 
AMENDMENT NO. 2 

Continued 

CONDITI ONS 

Region IV, Division of Compliance, USAEC, P. 0. Box 15266, 
Denver 15, Colorado 

Region V, Division of Compliance, USAEC, 2111 Bancroft Way, 
Berkeley 4, California 

D.ATests for leakage and/or contamination shall be performed by 
Don L. Duncan.  

40. The licensee shall not use byproduct material in or on human beings 
or in field applicationis where such activity is released except as 

provided otherwise by specific condition of this license.  

43. Excep as specifically provided otherwise by -this license, the 

licensee shall possess and use byproduct material described in Items 
6, 7 and 8 of this license in- accordance with statements, representa
tions and procedures contained in application dated June 19, 1961.  
(and in related documents and amendments as follows; 

A. Adn ,i'ýa.Uiv'e'instructions entitled "Regulations Governing the 
Safe Handling of Radioactive Isotopes at the University of iIdaho." 

B. Letters dated June 16, 1961 and February 12, 1962 signed by A. S.  
Janssen and J. W. Watts, and letter dated April .17, 1962 signed by 
A. S. Janssen, Frederic D. Johnson and Kenneth A. Dick.  

53. Written ins ru cions referenced in Condition 43 covering radiological 
protection, control and security of byproduct material shall be followed 

and a copy of instructions shall be supplied to each individual using 

or having responsibility for use of such material. Any changes in the 

instructions shall have the prior approval of the Isotopes Branch, 
Division of Licensing and Regulation.  

54. Pursuant to Section 20.105(a) of Title 10, Code of Federal Regulations, 
Part 20, "Standards for Protection Against Radiation," the licensee is 

hereby authorized to produce radiation levels in unrestricted areas as 

necessary to the use of these sources, as described in his letter dated 
April 17, 1962.  

For the U. S. Atomic Energy Commission 

M&AY W96 E1U1F L RD' I Date OF COMPLIA Istopes Branch 
"DDivision ofWa icensing and Regulation 

/ _~.±. 
Washington 25, D. C.



U. S. ATOMIC ENERGY COMMISSION 

'YPRODUCT MATERIAL LICENSE 

Supplementary Sheet
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by Division of Licensing and Regulation 

Washington 25, D. C.
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Ti. S. ATOMIC ENERGY COMMISSION.  
JYPRODUCT MATERIAL LICENf.

Page 1 of-Pages

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.

6. Byproduct material
6. Byproduct material 

(element and mass number) 

A.. Cobalt 6o

7.

3. License number 11-197-4 (0163) 

4. Expiration date ka 31t 1963

5. Reference No.

8. Maximum amount of radioactivity 
which licensee may posses at any 
one time 
A. 80 millicuries 

( 2 sources of 40 
milliecries eachi)

Chemical and/or physical form

A. Ssel~ soutce (28otope 
RSpoialtsee Type 38)

9. Authorized use

A. As a radiation souroe in a water am snow gas& .  

CONDITIONS 

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

11. Jpr w material =a alse be used at reote water aM snow gmage station on moscow 

IMountai in Latesh Q~mty, Idaho.  

12. The 3l3.• e ahall somply WLth the PaWWJio Of Titl '10, Part 20, C0d. of Faeeral 

Regulationat chapte'r Is "Stdanlado for Peteetioui A4miat Ra*Iiaticm".  

13. kypr.&not ealerial shall be USed brj, or ="dr tboheIBO u~~vao f, v. I- - &.~ 

D. L. Daneoa, T. S. Pmntou G. A. Note=, or L Sia.  

14. Praftot material as seale sources shall not be openad..  

15. +yp'oduot material shall not be woed in or on human bei or in pvoduets distributed 

to the public.

(se. pw 2)
FOR DIV. OF COMPLIANCE

RM ,.EC-374 
(12-57)

Licensee 

1. Name UV eve1.ity of 1X8b 

2. Address SO""$ IdabO

I

I

I



Aý,M AEC-374AA S. ATOMIC ENERGY COMMISSIOM Page 2 of 5 Pages 

BYPRODUCT MATERIAL LICENSL 

"Supplementary Sheet 

License Number 11-197-4 
oontinued from page I (G63) 

16. Each sealed source of licensed material to be used outside of a shielded exposure 

device shall bear a durable, legible and visible tag pe•menently attached to the 

source. The tag shall be at least one (I) inch souare, shall bear the conventional 

radiation symbol prescribed in Section 20.203(a) of Part 20 and a minimum of the 

following instructionsz DANGER, RADIOACTIVE MATWIAL, DO ROT HANDLE, NYiP.IF CIVIL 

ATHOBITIbB IF OIM.  
Repar or replacement of tags shall be accomplished by persons specifically licensed 

by the C to perform this service.  

17. Except as specifoafly provided otherwise by this license, the liaansee shall possess 

and use byproduct material described in Items 6, 7, and 8 of this license in accord

ance with statements, representations, and procednree contained in application dated 
June 19P 1961 and letter dated June 16, 1961 signed by A. S. Jansen and J. W. Watts, 
and in related documents and amendments as fellows, 

A. Ad-inistrative instructions entitled "Regulations Govening the Safe Handling 

of Radioaetive Isotopes at the University of Idaho".  

10. Written administrative instructions referenced in Item 17 covering radiological 
protection, control, and security of byproduct material shall be followed and a 

oopy of ins tructions shall be sapplied to each individual using or having responsi

bility for use of such material. Any changes in the administrative instrnctions 
shall have the prior approval of the Isotopes $ranah, Division of Licensing and 
Regulation.  

19. A. Each sealed source containing Cobalt 60 shall be tested for leakage and/or con

tamination at intervals not to exoeed 6 months. In the absence of a certificate 

from a transferor indicating that a test has been made within 6 months prior to 
the transfer, the sealed souroe shall not be put into use until tested.  

B. The test shall be oasible of detecting the presence of 0.005 microcarie of re

movable contamination on the test sample. The test sample shall be taken from 
the sealed source or f"m appropriate accessible surfaces of the device in 

which the sealed source is permanently or sesipermanently mounted or stored.  

Records of leak test results stall be kept in units of microcuries and main
ta;ied for inspection by the Commission.  

(See Page 3)



ARM AEC-374A 
(12-57)

> S. ATOMIC ENERGY COMMISSION 

3YPRODUCT MATERIAL LICENSE 

Supplementary Sheet

Page • of 3 Pages 

License Number 11-197-4

contirned from page 2 

19. 0. If the tet reveals the presence of 0.005 mioroourie or more of removable con

twminaticn, the lioensee shall Imediately withdraw the sealed souroe from use 
and shall cause it to be decontaminated and repaired or to be disposed of in 

accordance with (kaiseuin regulations, A report shall be filed within 5 days 
of the test with the Dimector, Division of Licensing and Regulation, U. S.  

Atomic Energy COamission, Weashigton 25, D. C., describing the equipment in

volved, the test reumlts and the .orreotive action taken. A copy of such 

report sall be sent to the masager of the nearst AC opeeratioms office listed 
In Appendix D of title 10, goe of Federal Regulations, Part 20.  

TD. Terts for leakage avid/or comtamination shall be perfomed bly persons specifically 
athorised by the tmsnsio to perfom ouch services.  

For the U. S. Atomic Energy Commission

JUL •516 
Date

driginci S;rned BY 
Imes R. Mason 

by Chief, Isotopes bra•ch 
Division of Uicensing and Regulation 
Washington 25, D. C.

r7- 915'. W



UNIVERSITY OF IDAHO 

MOSCOW, IDAHO 83843 Engineering Experiment Station

8 August 1967 

U.S. Atomic Energy Commission 
Division of Licensing 
Washington, D.C.  

RE: Byproduct Materials License 11N197-04 

Gentlemen: 

Effective on 25 August 1967, will you please 
remove the name of George A. McKean from the above
referenced Byproducts Materials License. This 
modification is requested to reflect termination of 
employment.  

Sincerely yours, 

George A. McKean 
Research Supervisor

GAM/lc 
cc: Dr. R.E. Warner

96343

.AA 
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Form AEC-313 UNITED STATES ATOMIC ENERGY COMMISSION 
8-64 

Form approved.  143 CFR 30 APPLICATION FOR BYPRODUCT MATERIAL LICENSE BudgetBu..... No. 38-R027 

INSTRUCTIONS.--Complete items I through 16 if this is on initial application or on application for renewal of a license. Information contained in previous applications filed with the Commisson with respect to Items 8 through 1 5 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. 1a) NAME AND STREET ADDRESS OF APPLICANT. (fnstwturon, firm, hospital. (b) STREET ADDRESS(ES) AT WHICH BYPRODUCT MATERIAL WILL BE USED. (If person, etc. Include ZIP Code.) different from I la). Include ZIP Code.)

Engineering Experiment Station 
University of Idaho 
Moscow, Idaho 83843 

2. DEPARTMENT TO USE BYPRODUCT MATERIAL 

Engineering Experiment Station 

A. INDIVIDUAL USER(S). (Name and title of individuall(s) who will use or directly 
supervise use of byproduct material. Give training and experience in Items 8 and 9.1

University of Idaho campus, Remote 
site on Moscow Mountain in Latah 
County, Idaho at Township 40 North 
Ranges 4 West and S West.  

- r ee Attpchm e A 
3. PRIVUS NUMBER(S). (if this is on applicationi for renewal of a 

license, please indicate and give number.) 

Renewal of License No.  
11-197-4(G67) 

5. RADIATION PROTECTION OFFICER (Name of person designated as radiation pro.  
tec.ion officer if other than individual user. Attach resume of his trinin,, ,,a

'G.A. McKean Associate Professor Prie.....inltemSendgj 
V.E. Penton Assistant Professor G. A. McKean 
J.J. Peebles Associate Professor (See Attachment C) 
G.L. Bloomsburg Associate Professor 

(See Attachment B) 
6. ta) BYPRODUCT MATERIAL. (Elements (b) CHEMICAL AND/OR PHYSICAL FORM AND MAXIMUM NUMBER OF MILLICURIES OF EACH CHEMICAL AND/OR PHYSand mass 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.) 

Cobalt 60 
Cesiump 137 
Europium 152 (with 
trace of Europium 
154) 
Americium 241 

(See Ittachment D) 

7. DESCRIBE PURPOSE FOR WHICH BYPRODUCT MATERIAL WILL BE USED. (If byproduct material is for **human use," supplement A (Form AEC-3
1
3o) must be completed in lieu of this item. If byproduct material is in the form of a sealed source, include the make and model number of the storage container and/or device in which the source will be stored and/or used.)

All sources except the Americium source are for use in investigations concerning the development of nuclear radiation snow gages. Collimators similar to those described in the original application will be used except that appropriately increased shielding will be used for larger sources than described in the original application. The Americium 241 source is for use in a shielded gage for measurement of density as described in letters dated 5/2/66 and 3/17/66. Under no circumstances will any of the above sealed sources be opened.  

34385
(C.ontinued on reverse side)

k



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

8. TYPE OF TRAINING 

WHERE TRAINED DURATION OF ON THE JOB FORMAL C'OURSE 
TRAINING (Circle answer) (Circle answer) 

a. Principles and practices- of radiation 

protection Yes No Yes No 

b. Radioactivity measurement standardiza
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 CALIBRATING INSTRUMENTS LISTED ABOVE.  

12. FILM BADGES, DOSIMETERS, AND 81O-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, servicing, 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 CERTIFICATE ON BEHALF OF THE APPLICANT NAMED IV ITEM i, CERTIFY THAT THIS APPLICATION IS PREPARED IN CONFORMITY WITH TITLE 10, CODE OF FEDERAL. RE,•;' B 0 AND THAT ALL INFORMATION CONTAINED HEREIN, INCLUDING ANY SUPPLEMENTS ATTACHED HERET, S TRUE AND CORRECT ET• EE[T•DGE AND BELIEF./ 

- /• ,•.n7/-Ic,,'IN ,._/ •n:i.v ity 0f Idaho ,•' / 

D A. McKean, Radi l1 C i S0yC nomedini-em
university of Idaho , -I" ancial Vice President) 

Sr cify in a icia. .

WARNING.-18 U. S.C., Section 1001; Act of June 2 
representation to any department or agency of the United

ense to make a willfully false statement or
Dn.

"* U.S. GOVERNMENT PRINTING OFFICE : 1964 -- 745-381 7



ATTACHMENT A 

Item 1. (b) STREET ADDRESS(ES) AT WHICH BYPRODUCT MATERIAL 
WILL BE USED (continued) 

Remote site on Hemlock Butte, lying on the boundary be
tween Clearwater and Idaho Counties, Idaho, at Township 36 
North, Range 7 East.

34385



ATTACHMENT B 

Item 4. INDIVIDUAL USER(S) (continued) 

G. A. McKean, V. E. Penton, J. J. Peeblesand G. L.  
Bloomsburg are presently approved users of byproduct material 
under this license for which renewal is requested.  

The name of H. M. Waldron III should be deleted from 
this license since he will terminate employment with the Uni
versity of Idaho on 30 June 1967.

94385



ATTrACHMENT C 

ATTIACIIEN'T TO! F0(MZM AIEC-313 

Ra~laci2ClProtect~on Officer Univiersity of Idaho, 

XNam e: 14IcKean 
Ki rt-leoy Laboratory No,. 2 
IUhiverSity Of Idaho 

Vcsow~Idaho 

Type- of Training (as per item 8. Form AEC 313): 

ao, Principles and practices of radiation protection 
Jher e Trained: University of Tdalhov 'ocw Idah 

Atomic Energy Comm,,ission, ITianford, Washinvtori 

TFraiini.ag Duration: b years total 

Trainh-g Mode: Formal indoctriiiat ion, AEC 
On-iob training, TUniv,, of Tdaho 
Formlal course, Univ.. of Idaho 

bý Radioac'2Av'ity ,measurement standa-1dization ince Tnonitoriin.ý 
~e~iques and instruments 

SnleIS tfal ab--ove 

z, Mt~aicsand calculations ansic týo the use. and 

s zr;e as "a" above 
I~i2~Dc~Lef-fects of ra-diation 

i~e r, r ? Jn ad: University of ldaholý ?!ýcsctvi, Tdairn 
University of' New 114oxico.- Albucroueraue 

T .- *a 3n~ LDurat? on: 6 years total 

7..ra i i in, ~ On-ojob trainhiag tUni~v o' Idrflo 

Confeirence 1ndotiajn,1mv fM~ '~ic 

b~.C T~i~6Q esiluraý137; 250 inc'mnn,~); Cnvri~ fTdahfloý 
Idalie 4 yor ad-ig(incl, lealk testinv); 

Sof radioactive snow _71areo 

C.!,C!4 rered S S o 0esinv I Engrin eer (EE) n~~c Ty odh



ATTACHMENT D 

Item 6. (b) FORM AND QUANTITY OF BYPRODUCT MATERIAL

Physical Form Manufacturer Model No. Max. Activity Per Source Max. Total Activity

Cobalt 60 Sealed U. S. Nuclear 4 Type 338 500 millicuries 1,000 millicuries 
Sources Corporation capsules 

(or equivalent) 

Cesium 137 Sealed U. S. Nuclear 4 Type 376 500 millicuries 1,000 millicuries 
Sources Corporation capsules 

(or equivalent) 

Europium 152 U. S. Nuclear 4 Type 375 500 millicuries 1,000 millicurie
Sealed Sources Corporation capsules 

(or equivalent) 

Cobalt 60 Sealed Isotope Specialties 2Type 38 40 millicuries . 80 millicuries 
Sources capsules of 

equivalent 

Americium 241 Minnesota Mining Drawing No. 100 millicuries 100 millicuries 
Sealed Source Manufacturing A-1921-399

CD 

0,



UNIVERSITY OF IDAHO E 

MOSCOW, IDAHO 83843 P-- Engineering Experiment Station

3 May 1967 

Mr. Lyall Johnson, Chief 
Licensing Branch 
Division of Licensing and Regulation 
U.S. Atomic Energy Commission 
Washington 25, DO.C.  

Dear Mr. Johnson: 

We wish to have our Byproduct Material License 
No. 11-197-4(G67) renewed and modified as stated in the 
attached AEC form 313 and explanatory statements. This 
license was first issued to the University of Idaho Engi
neering Experiment Station on July 31, 1961, and has since 
been amended and renewed as necessary.  

Referring to the AEC Form 313, we wish to modify 
Item 4, INDIVIDUAL USER(S). This modification would reflect 
the departure of a University employee on 30 June 1967.  

The renewal of our license will permit our con
tinuing investigations in the areas of water and soil. For 
this reason, we will appreciate greatly any assistance you 
may extend in renewing and modifying this license.  

Sincerely yours,

ALLEN S. JAN/SEN 

Dean, College of Engineering 
Director Engi• ring Experiment 

Statio 0 

Universi of Idaho 

KENNETH A. DICK 
Financial Vice President 
University of Idaho 

F-'E

G. A. MCKEAN 
Radiological Safety Officer 
University of Idaho



-a

llcole load1 in light , ffetak ( le~pt top,

load 

IZA

S Kg N Aý-A 
(Shutter Closed)

- �Ai � I' /

S E CT ION -

R~ETAINER PWJG ( Gross)

FACE VIEW

smelddshlltter device to hold 100 Mc. Am-2 4 1 for measuring moisture 

cm~teflt I.n tbiun soil coIIWIIs by gemsn rays.Vigurle 2.

ike-XIM 
ShUjj4r Closed)

SHUTTER DETAIL (Slip lit)

list.



UNIVERSITY OF IDAHO 4-

MOSCOW. IDAHO ELUE Engineering Experiment Station 

OFFICE OF THE DIRECTOR 

2 May 1966 1125 

Mr. Ernest Resner 7 5 3/ 
Division of Licensing 
U.S. Atomic Energy Commission 
Washington, D.C. 20545 

Dear Mr. Resner: 

You telephoned me on 25 April 1965, stating that you 
needed additional information in order to approve a requested 
ammendment t our Byproduct Materials License No. 11-197-.  
In particular, you requested that we supply the make and 
model of the Americium source, a description of the source 
mounting, the shielding arrangement and the anticipated dose 
rate.  

The Americium -241 is a Type 304 sealed source, manu
factured by the Minnesota Mining and Manufacturing Co. En
closure A illustrates the capsule configuration.  

Enclosure B illustrates the source mounting. The source, 
mounted in the shield-shutter device, will be mounted adjacent 
to a plastic encased soil column approximately 1-3/4 in. in 
diameter. A lead shield, approximately i/4in. thick with a 
narrow slit, will be placed on each side of the soil column 
to give a collimated beam.  

Americium -241, with a photopeak energy of 0.06 Mev, will 
yield a dose rate of 0.25 r/hr/curie at 1 foot. At one inch 
from an unshielded 100 mc source, 3.6 r/hr would be expected.  
However, the requested 100 mc source will be enclosed by at 
least 01J cm of lead and, at one inch away from the source, 
3.6x10 r/hr dose rate is calculated.  

.1O i1 

A-9-19

IDAHO TERRITORIAL CENTENNIAL . .. 1863-1963



1125 
Should you need any additional information, please 

contact me. I feel that your telephone contacts have 
certainly aided the minimization of license processing 
time.  

Sincerely yours, 

Radiological Safety Officer 

Attachments (2) 

cc: G. L. Bloomsburg 
AEC License File 
AEC Correspondence File

GAM/rs



~*-~wsrC 4 CS9•-A- -- f-

- - -.-. -

,-'�. ¾.>

4 t 

�

5IL VERk gt'RA Zrfi'.A

- A � 

xtcstwt?' rWEr: -�

I4-:.

-3

eRAZ'E. A'.-

So 

�$ 
- � t�: 

Ž0 � 

*1�

tt*44RP �t�y; 

1
C ... '�S *4 

''A 
¶fln4.

0- ALL AROUND 
S 

'�' 

4
- -aASfrr�.� 

'4

K
rw ho
arjt �

MIntasoA MMIW� JMIPAflVRIIS c@.  
�r 'fll r[ymnv&erra

.*.I� �*4

'V t½� 
- 27 

* .1*

* � r

'I 

it
I 

I $

0. , ,2.70 

jr - qaZo

f 
½ Cl 

t.�. 47k .8

;404N tr 
Z*fwa



UNIVERSITY OF IDAHO 

"MOSCOW, DAHO Engineering Experiment Station 

.tt • OFFICE OF THE DIRECTOR 

17 March 1966 

Dr. John E. Bowyer 
Isotopes Branch 
Division of Materials Licensing 
U.S. Atomic Energy Commission 
Washington, D.C. 20545 

Dear Dr. Boyer: 

We wish to have our Byproduct Materials License No. 11-197-4 
(G-67) modified to add the following: 

1. One authorized individual user; 
2. Possession and use of Ameridum-241 sealed sources.  

These modifications will involve no changes in the work presently 
performed under this license but will allow us to use Americium
241 to determine the packing density and liquid saturation of 
porous materials in a plastic column several centimeters in 
diameter.  

Since no additional license modifications will he needed, 
this request has been tabulated concisely on the attached nages 
instead of completing an entire Form AEC-313. All numerical 
references are correspondingly related to Form AEC-313 items.  
vW,'e hope you find this approach satisfactory.  

We assume that any problems involved in granting the 
modifications requested herein will in no way interfere with 
our present operations under License No. 11-197-4 (G 67) as 
currently amended.  

Very truly yours, 

A.AMcKean Allen S. J en, Director 
Radiological Safty Officer Engineerinf Exneriment Station 
University of Idaho Univ sity of Idaho 

'AM'4il Financial Vice President 
University of Idaho 

Mail $Sctloi 

GAM/r s
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REQUEST FOR MODIFICATION 

OF U.S.A.E.C. BYPRODUCT MATERIAL 

LICENSE NO. 11-197-4 (667) 

LICENSEE: University of Idaho 
Engineering Experiment Station 
Moscow, Idaho 

(All item numbers refer to identical numbers on Form AEC-313.  
Information given below refers to requested additions to 
this license. No deletions are requested.) 

4. INDIVIDUAL USER(S): 
G. L. Bloomsburg, Associate Professor 

6(a). BYPRODUCT MATERIAL: 
Americium-241 

6(b). CHEMICAL XND/OR PHYSICAL FORM AND MAXIMIUM NtPIBER OF 
MILLICURIES OF EACH CHEMICAL AND/OR PHYSICAL FOR}POR 
POSSESSION AT ANY ONE TIME: 

One encapsulated source of 100 millicurie strength.  
Source manufactured by Minnesota Mining and Manufacturin7 
Co.  

7. DESCRIPTION OF PURPOSE FOR WHICH BYPRODUCT M•ATERIAL WILL 
BE USED: 

This source would be used only in the laboratory to 
determine the packing density and liquid saturation of 
porous materials packed into a column several centi
meters in diameter. The source will be mounted in a 
shielded container on one side of the column with the 
detector mounted on the other side. The density and 
liquid saturation will be determined by gamma attenuation.  

8. TYPE OF INDIVIDUAL TRAINING: 
All of the training Dr. Bloomsburg has had has been in 
the form of on-the-job, self-study at the University 
of Idaho. This includes protection principles and



practices, monitoring and measuring techniques, 

biological effects, and radiation parameter cal

culation studies. Although he has had no actual 

experience in handling radioactivity, he will 

initially be supervised by the presently authorized 

users of this license and the University Radiological 
Safety Officer.

Applicant: 

Approved:

University of Idaho 
Engineering Experiment 

Station 

G. A. McKea 
Radiologic Safety'Officer 
Universi of Idaho 

Kenneth A. Dick 
Financial Vice President 
University of IdahoRz ts



UNIVERSITY OF IDAHO 

MOSCOW, IDAHO

L -

Engineering Experiment Station

OFFICE OF THE DIRECTOR 

18 November 1965 

Mr. John E. Bowyer 
Isotopes Branch 
Division of Materials Licensing 
U. S. Atomic Energy Commission 
Washington, D. C. 20545 

Dear Mr. Bowyer: 

We wish to have our Byproduct Materials License 
No. 11-197-4 (G-67) modified to permit one authorized individual 
user in addition to those users presently listed on the 
license. The qualifications of Mr. Harvey M. Waldron III, 
the user for which this change is requested, are enclosed.  

Since no additional license modifications will be 
needed and renewal will not be required for nearly 18 months, 
this request has been tabulated concisely on the attached 
pages instead of completing an entire Form AEC-313. We hope you find this approach satisfactory.  

Very truly yours,

Radiological Safety Officer 
University of Idaho 

GAM/cw A';JLI7IPJ

Alen S. ansse , Director 
Engineering Ex eriment Station 
Universi of Idaho 

Kenneth A. Dick 
Financial Vice President 
University of Idaho 

//
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REQUEST FOR MODIFICATION 

OF U.S.A.E.C. BYPRODUCT MATERIAL 

LICENSE NO. 11-197-4 (G67) 

LICENSEE: University of Idaho 
Engineering Experiment Station 
Moscow, Idaho 

It is hereby requested that Item 13 of the above-referenced 
license by modified to read: 

"Byproduct material shall be used by, or under 
the supervision of, J. J. Peebles, Vance E. Penton, 
George A. McKean, or Harvey M. Waldron III." 

This requested modification would add, to the existing personnel, 
Mr. Harvey M. Waldron III as an authorized user of byproduct 
material under this license.  

To justify this request, a resume of Mr. Waldron's 
qualifications appears on Attachment A and is tabulated in 
format consistent with that of Form AEC-313.  

All other conditions of the above-referenced license are 
requested to remain unchanged.  

Applicant: University of Idaho 
Engineering Experiment Station 

Approved: _ _ _ _ _ _ _ 

r.6A. Mclean 
Radiological Safety Officer 
University of Idaho 

Kenneth A. Dick 
Financial Vice President 
University of Idaho

GAM/cw



ATTACHMENT A

RESUME OF HARVEY M. WALDRON: Training and Byproduct Material Handling

Experience Location Experience Duration On the Job Formal Course

Radiation Protection 
Training 

Measuring & Monitoring 
& Instruments Training 

Radioactivity Calculation 
Training 

Handling Cobalt-60 
(200 mc. max.) 
for attenuation 
measurements 

Handling Cesium-137 
(100 mc. max.) 
for attenuation 
measurements

University of 
Idaho 

University of 
Idaho 

University of 
Idaho 

University of 
Idaho 

University of 
Idaho

2 years 
(1962-1964) 

3 years 
(1962 -1964) 

1 year 
(1964-1965) 

3 years 
(1962-1965 

3 years 
(1962-1965)

yes 

yes 

yes 

yes 

yes

no 

no 

no 

no 

no



JUL 3 196nmL:ID:GLB (11.-19T-4)

University of Idaho 
Enginterin Experiment Station 
Moscow, Idaho 

Attention: Mr. George A. McKean 

Gentlemea: 

1nclosed is meadment No. 7 to fproduet hterlal License No.  

11-197-4. Please note that we have not included: in this license 
use of materials in Oregon which vas previously authorized under 
Condition No. 11.  

The Comaission has entered into an agreement with the State of 

Oregon whereby the State assumed regulatory authority over 

byproduct material licensing effective July 1, 1965. When a 

state has entered into such an agreement with the ABC, the state 
is termed an Agreement State.  

Your application to mse byproduct waterial on Mount Hood in 
Clackamas County, Oregon, has been transmitted to the hadio

logical Realth Section, Oregon State board of Nealth, State 

Office Building, P. 0. Box 231, Portland, Oregon, 9T201, for 

appropriate action. Future comunications concernivg your use 

of byproduct material in Oregon abould be directed to the atten
tion of Dr. Oscar Scbneider.

Under the Oregon reguations governing licensing of radioactive 

material, an ARC license in effect on July 1, 1965, is recognized 

by the State as a vaLid lieense which will expire ninety days 

after notification of expiration by the State regulatory author

ity or on the expiration date specified in the ABC license, which

ever is earlier. Since your application was timely filed with 

the ABC pursuat to Section 30.35% 10 CFR 30, and we could not 

get the license issued before this late date, we called 

Dr. Schneider of Oregon to discuss the status of that part of 

your application pertaining to use in Oregon. Be has agreed that 

they will consider your application as one having been timely 

filed for use of material in Oregon and that they will recgnise 

extension of your previous ARC license coverage for Oregon until 

Fheir P1(tlev.lc-z) d-terTNgCd1 

S R A E I ------------------------------- 

----- ----

---~b DM :B - U 4 :BIE------------------------------------

DATE1. 1. ----7 3 / 5 7 3 / 5. /3 / 5 -1----------- ----------- -

For1m AEIC-818 (Rev. 9-53) U. 5-GVRMNSRNIGOFC 16-62761-3



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 oll applications. Mail three copies to: U. S. Atomic Energy 
Commission, Washington 25, D. C. Attention: Isotopes Branch, Division of Licensing and Regulation. Upon approsal of this 
application, the applicont 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
jei;t 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).) 

Engineering Experiment Station University of Idaho campus, Remote E 
University of Idaho on Moscow Mountain in Latah County, Moscow, Idaho Idaho, at Tuwnship 40 North, Ranges 4 West and 5 West.  

(See Attachment A) 
2. DEPARTMENT TO USE BYPRODUCT MATERIAL 3. PREVIOUS LICENSE NUMBER(S). (if this is on application for renewal .of a 

Engineering Experiment Station license, please indicate and give number.) 

Renewal of license no.  
11-197-4(G65) 

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

G. A. McKean Associate Professor 
V. E. Penton Assistant Professor G. A. McKean 
J. J. Peebles Associate Professor (see Attachment C) 

(see Attachment B) 

6. (a) BYPRODUCT MATERIAL. (Elements (b) CHEMICAL AND/OR PHYSICAL FORM AND MAXIMUM NUMBER OF MILLICURIES OF EACH CHEMWCAL AND/OR PHYS
and mass number of each.) ICAL FORM THAT YOU WILL POSSESS AT ANY ONE TIME. (if seated source(s), also state name of manufacturer, model 

number, number of sources and maximum activity per so rce.) 
Cobalt 60 Physical Manufacturer Model Maximum Maximum 
Cesium 137 form No. Activity Total 
Europium 152 (with Per Source Activit 
trace of Europium At Any 
154) ...._T__e 

Cobalt 60 U.S. Nuclear 4 Type 500 mc 1,000 
Sealed Corporation 338 millicu 
Sources (or equivalent) cap~sules 
Cesium U.S. Nuclear 4 Type 500 mc 1,0000 
137 Corporation 376 millicu 
Sealed (or. eAuialenj) capsules__ 
Europium U.S. Nuclear 4 Type 500 mc 1,000 7 
152.1 Corporation 375 millicu 

(see Attachment D) ealed S. (or equivalent) capsules

DESCRIBE PURPOSE FOR WHICH BYPRODUCT MATERIAL WILL BE USED. (If byprodut material is for "'human use," supplement A (Form AEC-313a) must be comn
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.)

These sources will be used in making investigations concerning the deve 
ment of radioisotope snow gages. The sealed sources will be used in thl 
same manner as indicated in the original license application. Collimati 
similar to those described in the original application will be used 
except that appropriately increased shielding will be used for larger 
sources than described in the original application. Under no circum
stances will any of the sealed sources be opened. These collimators 
are described in license applications dated June 9, 1961, and April 17, 
1962, submitted by this applicant. i-rA

it( 

yn 

One 

rie 

r je

Lop 

irs

(Continued on reverse side)

Form AEC-313 
(5-58)

I

i
7.



8. TYPE OF TRAINING

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

INDIVIDUAL NAMED IN ITEM 4 (Use supplemental sheets if necessary) 

WHERE TRAINED DURATION OF ON THE JOB 
TRAINING (Circle answer) 

Yes No

b. Radioactivity measurement standardiza
tion and monitoring techniques and in
struments ...... ....

c. Mathematics and calculations basic to tl 
use and measurement of radioactivity.

d. Biological effects of radiation ........  
9. EXPERIENCE WITH RADIATION. (Actual use of radioisotopes or equivalent experience.) 
ISOTOPE MAXIMUM AMOUNT WHERE EXPERIENCE WAS GAINED DURATION OF EXPERIENCE

10. RADIATION DETECTION INSTRUMENTS.  

TYPE OF INSTRUMENTS 
(Include make and model number of each)

FORMAL COURSE 
(Circle answer) 

Yes No

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 facilily 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 Io perform leak tests, and arrangements for performing initial radiation survey, servicing, maintenance and repair of the source.

F5. WASTE DISPOSAL. If1a commercial waste disposal service is employed, specify name of compay. 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.

16. THE APPLICANT AND ANY OFFICIAL EXECUTING THIS 
PREPARED IN CONFORMITY WITH TITLE 10, CODE OF FED 
SUPPLEMENTS ATTACHED HERETO, IS TRUE AND CORRE

G. A. McKean, Radiati 
Unive ofIdaho

Do

item
THE APPLICANT NAMED IN ITEM I, CERTIFY THAT THIS APPLICATION IS 

hý AND THAT ALL INFORMATION CONTAINED HEREIN, INCLUDING ANY 
10kEDGE AND BELIEF.

L V rsity of Idaho 
ftneering Experi'mt Sin item I

SFinancial Vice Presiden 
5f cr tifyt-n Tolficia of certifying official

U.S. GOVERNMENT PRINTING OFFICE : 1961 OF-61596s



ATTACHMENT A 

Item 1. (b) LOCATIONS AT WHICH BYPRODUCT MATERIAL 
WILL BE USED (continued) 

Remote site on Hemlock Butte, lying on the boundary 
between Clearwater and Idaho Counties, Idaho, at Township 
36 North, Range 7 East. Remote site on Mount Hood in Clackamas 
County, Oregon, Section 7 of Township 3 South, Range 9 East.

) A



ATTACHMENT B 

Item 4. INDIVIDUAL USER(S) (continued) 

G. A. McKean, V. E. Penton, and J. J. Peebles are 
presently approved users of byproduct material under this license 
for which renewal is requested.  

The name of D. L. Duncan should be delected from this 
license since he is no longer employed by the University of 
Idaho.



ATTACHMENT C 

ATTACHMENT TO FORM AECr-313 

Radiation Protection Officer, University of Idaho 

Name: G. A. McKean 
Kirtley Laboratory No, 2 
University of Idaho 
Moscow, Idaho 

Type of Training (as per item 8, Form AEC 313): 

a. Principles and practices of radiation protection 

Where Trained: University of Idaho, Moscow. Idaho 
Atomic Energy Commission, Hanford, Washington 

Training Duration: 4 years total 

Training Mode: Formal indoctrination, AEC 
On-job training, Univ. of Idaho 
Formal course, Univ. of Idaho 

b. Radioactivity measurement standardization and monitoring 
techniques and instruments 

Same as "a" above 

c, Mathematics and calculations basic to the use and measurement 
of radioactivity 

Same as "a" above 

d. Biological effects of radiation 
Where Trained: University of Idaho, Moscow,, Idaho 

University of New Mexico, Albuquerque, N. M.  
Training Duration: 4 years total 
Training Mode: On-job training, Univ. of Idaho 

Conference indoctrination, Univ. of New Mexico 

Experience with Radiation (as per item 9, Form AEC 313): 

ao Cobalt-60; 1 curie (max.); UoS.AoE.Co, Hanford, Washington; 
2 days handling; indoctrination 

be Cobalt-60, Cesium=137; 250 mc(maxo); University of Idaho, 
Moscow, Idaho; 4 years handling (incL leak testing); 
development of radioactive snow gage.



ATTACHMENT D 

Item 6. (b) FORM AND QUANTITY OF BYPRODUCT MATERIAL (continued)

Physical form Manufacturer Model No. Max. Activity 
Per Source

Max. Total 
Activity at 
Any One Time

Cobalt 60 
Sealed Sources

Isotope 
Specialties

2 Type 38

equivalent

40 mc 80 mc



LiJ 

UNIVERSITY OF IDAHO 

MO S COW, IDAHO " E Engineering Experiment Station 

OFFICE OF THE DIRECTOR 

1 June 1965 

Dr. Richard E. Cunningham 
Chief, Isotopes Branch 
Division of Materials Licensing 
U.S. Atomic Energy Commission Re: Byproduct Mat'l.  
Washington, D.C. 20545 License 11-197-4 

Dear Dr. Cunningham: 

On this data I received a certificate of status for 
Byproduct Material License No. 11-197-4 which stated that this 
license will expire 31 July 1965. Your reference number for 
this certificate was ML:IB:36. Attached to that correspondence 
was a copy of Form AEC-313 (8-64).  

Our License No. 11-197-4 was requested to be renewed by 
our submission of Form AEC-313 (5-58), mailed to your offices 
on 17 May 1965. However Form AEC-313 (5-58) only requires 
completion of Items 1 through 7, while Form AEC-313 (8-64) 
requires completion of all' 16 items. Is it necessary to re-file 
a Form AEC-313 with all of these items completed? 

As Radiation Protection Officer for the University of 
Idaho, I issue forms for the majority of University requests 
for radiation licensing. I was not informed of the issue 
of an updated Form AEC-313. It would be appreciated if you 
would send me 20 copies of Form AEC-313 (8-64) so we can 
avoid future use of the older forms.  

Thank you for your notification of license expiration.  
Your advice on any further action necessary for renewal, as well 
as the receipt of new application forms, will be most helpful.  

Vrtruly r 
Vey y yours, 

G. A. McKean 

Radiological Safety Officer 

GAM/ cw

IDAHO TERRITORIAL CENTENNIAL ... 1863-1963



UNIVERSITY OF IDAHO

MOSCOW. IDAHO 11 M-EE Engineering Experiment Station 

OFFICE OF THE DIRECTOR 

May 17, 1965 

Mr. Lyall Johnson, Chief 
Licensing Branch 
Division of Licensing and Regulation 
U.S. Atomic Energy Commission 
Washington 25, D.C.  

Dear Mr. Johnson: 

We wish to have our Byproduct Materials License No.  
I1-197-4(G65) renewed and modified as stated in the attached 
AEC Form 313 and explanatory statements. This license was first 
issued to the University of Idaho Engineering Experiment Station 
on July 31, 1961, and has since been amended and renewed as 
necessary.  

Referring to the ABC Form 313, we wish to modify the 
following items: 

4. INDIVIDUAL USER(S) 
5. RADIATION PROTECTION OFFICER 

The modification requested in item 4 is a deletion of an individual 
user who is no longer employed by the University of Idaho.  
The modification requested in item 5 reflects a change in the 
University Radiation Protection Officer which is to reflect 
a normal rotation of this duty within the University.  

These modifications will enable our organization to 
continue with the work subsequent to Contract No. DA-45-164
CIVENG-62-172 with the Corps of Engineers concerning investiga
tions of radioisotope snow gage systems. For this reason 
we will appreciate greatly any assistance you may extend in 
expediting the renewal and modification of this license.  

Very truly yours, 

k.,,M Idt 6fn Allen S. Jans 
Radiation Protection Officer Dean, College.(kf Engineering 
)ty of Idaho Director, Engineering Experiment 

S aation 
.Univer ty of Idaho 

"Kenneth A. Dick 

%AHO TERRITORIAL CENTENIPAYVS Vie rside 0 t



UNIVERSITY OF. IDAHO 

MOSCOW, IDAHO f . ý- Engineering Experiment Station 

OFFICE OF THE DIRECTOR 

Kirtley Laboratory No. 2 

October 20, 1964 

Dr. Eber R. Price, Director 
Division of State and Licensee Relations 
U. S. Atomic Energy Commission 
Wash-ington 25, D. C.  

Re: (1) AEC License No. 11-197-4(G65) 
(2) U of I report of 10/6/64 to AEC 

Dear Dr. Price: 

Having received your 15 October reply to my letter of 
6 October, I am enclosing an additional report in compliance 
with your request. This enclosed report is in two parts: 

1) General Report containing all relevant 
information concerning high film badge 
exposures but with no mention of the names of 
the film badges' wearers.  

2) Specific Report containing all relevant 
information concerning high film badge 
exposures, mentioning specific names of 
the film badge wearers.  

It is hoped that this method of report submission will 
comply with 10 CFR 20.405(c) as stated in your letter of 
15 October 1964.  

Radiological Safety Officer 

cc: (1) Director, Region IV 
AEC Division of Compliance 
Denver, Colorado 

(3) File 

GAM /drf f. .  

SR,~ •-•---,: -1 •



UNIVERSITY OF IDAHO -iII 

MOSCOW, IDAHO Engineering Experiment Station 

OFFICE OF THE DIRECTOR 

General Report Concerning 

Film Badge Overexposure at the 

University of Idaho Engineering Experiment Station 

Re: Byproducts Materials License 
No. 11-197-4 (G65) 

On 6 October 1964, the University of Idaho Engineering 
Experiment Station received an August 1964 film badge report 
from Nuclear-Chicago Corporation under Customer Order No. 20235.  

This reports a 30-day, August 1964 badge exposure of 3.000 rem 
each for Badge Nos. 20235-07 and 20235-08.  

Contrary to the badge readings, the two film badge wearers 

were not subjected to overexposure. Their total occupational 
exposure was limited to 5 hours of operating Nuclear-Chicago P21 

Surface Moisture Probe, Serial No. 97. This device has a 5

millicurie radium-beryllium source and is shielded such that an 

operator is normally exposed to less than 20 mr/hr. The erroneous 

film badge readings obtained were caused by a two-week period 

during Which these badges were stored in very close vicinity 

with the above-mentioned radium-beryllium source. The University 

Radiological Safety Officer has calculated the probable film 

badge exposures for these conditions, based on actual survey 

meter readings. The results indicate that the film badge readings 

of 3.000 rem correlate well with actual conditions, but the 
personnel in question could not have received exposures in excess 
of 0.200 rem during the entire month of August 1964.  

It is the opinion of the University Radiological Safety 

Officer that there is absolutely no cause for alarm as the 

possibility of personnel overexposure was not even remotely 
possible.  

Submitted this Twentieth day of October in the year 1964.  

G. A. McKean 
Radiological Safety 5-fficeit 

ON 

C)'%) 

E,-, 

C"



ATOMIC ENERGY COMMISSION 

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

INSTRUCTIONS.-Complete Items I 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 25, D. C. 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 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. (institution, firm, hospital, (b) STREET ADDRESS(ES) AT WHICH BYPRODUCT MATERIAL WILL BE USED. (If 

person, etc ) different from I (a)) 

Engineering Experiment Station 1. University of Idaho Campus 
University of Idaho 2. Remote sites on Moscow Mountain in 
Moscow, Idaho Latah County, Idaho, in Township 40 

North, Ranges 4 and 5 West.  
(Continued on Supplemental Sheet A) 

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

EngineeringExperiment Station This is an application for an amendment 
to License No. 11-197-4 

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 tection officer if other than individual user. Attach resume of his training and ex, 

9.) perience as in Items 8 and 9.) 

D. L. Duncan, Research Technologist Dr. P. K. Freeman 
G. A. McKean, Assistant Professor 
J. J. Peebles, Research Associate Professo (Continued on Supplemental Sheet B) 
V. E. Penton, Instructor 

6. (a) BYPRODUCT MATERIAL. (Elements (b) 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 nd maximum activity Per source.) 

Maximum Maximum Total Activity 

Physical form Manufacturer Model No. Activity At Any One Time 
Per Source 

1. Cobalt 60 sealed . S. Nuclear 4 Type 338 500 mc 1,000 mc 
sources .orporat ion (or capsules 

qu Iva lent) 

2. Cesium 137 sealed Ditto 4 Type 376 500 mc 1,000 mc 
sources capsules 

3. Europium 152 sealed Ditto 4 Type 375 500 mc 1,000 mc 
sources capsules 

(Continued on Supplemental Sheet C) 

F ' -I"l P I,,o,,s F • BYPo R OD UCVl•srT MATERIAI Will BF IUSEFD nff byvprduct material is for "human use." supplement A (Form AEC-313a) must be com-

plead in lieu'of this item. If byproduct material is in the form of a sealed source, include tMe make and model number of the storage container and/or device in 

which the source will be stored and/or used.)

The use of byproduct materials 6. (a) 1. through 6. (a) 4. to continue as stated 
in previous license applications. Item 6.(a)5. to be used to measure the density of 
the medium into which the probe is inserted. Sources are installed in Nuclear-Chicago 
Corporation's Model P20 Depth Density Gage.

Item 6.(a)6. to be used to measure the density of the medium on which the gage 

is placed. Source is installed in Nuclear-Chicago Corpora-ti7-s-Adel P22A Surface 

Density Gage. ny jPr-• I ý .• ! -M 

(Continued on Supplemental Sheet D) FOP DIV. -O6F cov,0t1 c 55042
(Continued on reverse side)

Form AEC-313 
(5-58)
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Farm AEC-313 (5-58) , Page Two 

TRAINING AND EXPERIENCE OF EACH INDIVIDUAL NAMED IN ITEM 4 (Use supplemental sheets it necessary) 

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

GWHERE TRAINE -TRAINING (Circle answer) (Circle onswer) 

a. Principles and practices of radiation Yes No Yes No 

protection ..... ................  

b. Radioactivity measurement standardiza

tion and monitoring techniques and in- Yes Na Yes Na 

strum ents ................ .....  

c. Mathematics and calculations basic to the Yes No Yes No 

use and measurement of radioactivity 

Yes No Yes Na 

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

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
2
, (Monitoring, surveying, measuring) 

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

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

INFORMATION TO BE SUBMITTED ON ADDITIONAL SHEETS 
13 FCLIIS NDEUIMNT .Dsrielaoatryta.. e.an. em..nnt. ..... e...rrgesror,. .,e .. • ... r..

13. FACILITIES AND EQUIPMENT. Describe laboratory facilities and remote handling equipmenr, storage containers, s eu.y n,•,, ,,me * a ,. 0 ^• .... P...  

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.

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 ou!nt of. ativity involved.

APPLICANT NAMED IN ITEM 1, CERTIFY THAT THIS APPLICATION IS 
ID THAT ALL INFORMATION CONTAINED HEREIN, INCLUDING ANY 

IDGE AND BELIEF.  

;ngine.ring Experiment Station 
-Jniv-sity of Idaho , A_

�jjnite�f

4(enneth A. Dick 
Financial Vice President

K'rederic D. Joh n, Chairman 
Isotopes Conmit e Universit' University of Idaho

WARNING.--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 ;urisdiction.

U.S. GOVERNMENT PRINTING OFFICE : 1961 0-615953
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MODIFICATION REQUESTS 

1. (b) STREET ADDRESS(ES) AT WHICH BYPRODUCT MATERIAL WILL BE USED 

No change in the sites for conducting research on Contract No. DA
45-164-CIVENG-62-172 with the Corps of Engineers is requested. The use 
of the Nuclear-Chicago density gages in the fields of highway construc
tion, landslides, canal seepage studies, hydrologic studies, and in the 
general study of soils requires a degree of flexibility as to locations.  
These instruments are properly shielded when not actually being used and 
they are designed to be easily transported from one location to another 
as construction or research requirements may dictate. It would be Impos
sible to predict all of the sites at which these instruments might be used.  
Obviously, it would be highly impractical to apply for an amendment to our 
AEC license each time we anticipate using the instruments at a new site.  
Therefore, we are applying for an amendment to permit us to use the in
struments at random locations throughout the State of Idaho.  

The same general philosophy applies to locations at which we may 
use tritium for studying groundwater movements in connection with land
slides and seepage and drainage problems. As will be illustrated below 
under Item 6. (b), we plan to use tritium in water at concentrations far 
below that considered to be the maximum permissible concentration for 
the general population. The use of tritium is similar to the use of the 
density gages in that it would be impossible to predict all of the sites 
at which this tracer might be used. This is particularly true in the 
case of landslides which, in general, are quite unpredictable. Therefore, 
we are also applying for a modification to permit us to use tritium at 
random locations throughout the State of Idaho. It would, of course, be 
necessary to obtain permission of any landowners involved before any re
search investigations could be undertaken. Idaho is a sparsely popula
ted state and the chances of a location at which tritium would be used 
being near a domestic or stockwater supply is somewhat remote. However, 
if necessary, we could limit our use of tritium to areas at least 1,500 
feet from any known source of domestic or stockwater supply. Although 
it would be a burden to all concerned, we could request an AEC represen
tative to inspect and give approval for each site at which we propose to 
use tritium.  

6. (a) BYPRODUCT MATERIAL 

In addition to the radioisotopes we are presently licensed to use, 
we desire that our license be amended to permit our use of Cesium 137 as 
sealed sources in the Nuclear-Chicago Corporation's depth and surface 
density gages and to permit our use of free tritium in concentrations 
below the maximum permissible concentration for the general population.  
At present we have the Nuclear-Chicago Corporation's depth density gage 
and accessoriesincluding a scaler. We do not have the Nuclear-Chicago 
surface density gage, but it is anticipated that we will procure one in 
the near future.
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6. (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 

No change is requested in the form or quantities of the radioisotopes 
that we are presently licensed to use. The form and quantity of byproduct 
material in the density gages are manufactured standards as shown on the 
form.  

The quantities listed for the free tritium were estimated as follows: 

I. The maximum permissible concentration of tritium in water 
for the general population is 0.003 pc/cc as shown in the U. S.  
Department of Commerce, National Bureau of Standards, Handbook 
69. This corresponds to a dose rate of approximately 300 mrads/ 
year and a concentration In water of a little over 1,000,000 
tritium units.  

2. According to waste disposal studies being made at the AEC 
National Reactor Testing Station, Idaho Falls, Idaho, tritium 
can be monitored relatively easily in concentrations above about 
1,200 TU. Below that concentration, monitoring becomes progres
sively more difficult and requires more expensive equipment 
and procedures.  

3. These studies also show an average attenuation of tritium 
activity in a distance of 1,400 feet of approximately 95 per 
cent.  

4. Although we may plan to eventually equip ourselves to monitor 
tritium samples with concentrations above 1,200 TU, in the mean
time it is possible that we may be able to have samples of this 
type monitored for us by AEC laboratories at Idaho Falls, Idaho, 
and Hanford, Washington. We, therefore, plan to inject tritium 
into the groundwater at concentrations not to exceed 50,000 TU.  
This concentration is only 5 per cent of the maximum permissible 
concentration and, assuming a 95 per cent attenuation in a ty
pical landslide area, would still result in a concentration of 
2,500 TU at the most distant monitoring well.  

5. Since 50,000 TU is equivalent to approximately 4 pc per 
cubic foot of water, it is estimated that the maximum injection 
at any one point would certainly not exceed 200 pc, depending on 
the rate of water flow. With 4 or 5 injection points in a typi
cal study area the maximum activity on hand at any one time in 
the field should never exceed one mc. For long range studies at 
several different areas the maximum total activity on hand at 
any time in storage and in the field should not exceed 100 mc.  

7. DESCRIBE PURPOSE FOR WHICH BYPRODUCT MATERIAL WILL BE USED 

No change is requested with repect to the byproduct material that 
we are presently licensed to use. The depth and surface density gages 
are to be used in the fields of highway construction, landslides, canal
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seepage studies, hydrologic studies, and in the general study of soils.  
The density of the medium into which the depth probe is inserted or upon 
which the surface gage is placed is measured by a gamma ray scattering 
technique. The density in pounds per cubic foot is obtained by entering 
a calibration chart with the counts per minute as read on the scaler.  
Each density gage acts as its own radiation monitor. The count-rate in 
the standardizing position is a sensitive indicator as to the presence 
and strength of the source. Standardizing is done each day before the 
gage is used and a continuous check on the source is made. These instru
ments are properly shielded so that the general public is not endangered 
when the instruments are not in operation, and when simple operating in
structions are followed, the operator is not endangered when the instruments 
are being used. The containers for the instruments are properly labeled 
with radioactivity symbols. The vehicle transporting these instruments 
would also be properly marked with these symbols.  

The tritium is to be used as a tracer for studying groundwater move
ments in connection with landslides and seepage and drainage problems.  
Many engineering problems are caused-or aggravated by the presence of 
groundwater in the soil. Because this water is rarely visible, it is 
difficult to trace its movements and to ascertain its sources. In the 
case of landslides, many of them can be corrected or prevented if a means 
can be found to prevent groundwater saturation of the soil. The problem 
many times is to determine the source of water causing saturation and the 
pattern of flow by which the groundwater reaches and permeates the slide 
area. The answer to this problem is necessary before intelligent correc
tive measures can be undertaken. Several types of tracers, including 
radioisotopes, are available for use in studying groundwater movements.  
The technique consists of locating possible sources of the groundwater 
flow in the field and then introducing the tracers either into surface 
water that later joins the groundwater or by means of injection wells.  
The time of arrival is then determined and concentration of the tracer 
is measured at specified time intervals at various points between the 
probable sources and the landslide area and at various points in the land
slide area by means of test wells. With tritium, the determination of 
concentrations is strictly a matter of continuous sampling. Our plans at 
present are to send these samples to outside agencies for monitoring.  
Because we plan to work with concentrations greater than 1,.200 TU, it 
is possible that some arrangements could be made to have AEC laboratories 
at Idaho Falls, Idaho, and at Hanford, Washington, do this monitoring for 
us by means of gas or liquid scintillation counting. Eventually, we may 
obtain the necessary equipment to do this monitoring at the University 
of Idaho.  

In our field work we would be governed by the following criteria: 

I. At no time after injection would the tritium concentration 
be permitted to attain the maximum permissible concentration, 
particularly if the water is a potential source of drinking 

(water.  

2. The concentration of tritium would be kept to a minimum 
and this would be accomplished, naturally, by utilizing measuring 
equipment of maximum sensitivity.



3. Some attempt would be made in each field experiment to make 
a material balance study to Insure that all tritium injected' 
could be accounted for and that none would be lost to an unknown 
a rea.  

4. Some predictions as to the extent of dilution which might 
occur after injection would be made to insure that concentra
tions would not decrease below the limits of detection of the 
measuring equipment.  

In addition to the above, we would solicit the advice of U. S. Geo
logical Survey and AEC personnel at the National Reactor Testing Station 
in setting up our initial research projects involving the use of tritium 
as a tracer.  

Because of the extremely low-energy beta particle given off (maximum 
of 0.018 Mev) only a minimum of shielding is necessary to reduce the ir
radiation of the body from external tritium to almost negligible quantities.  
Aluminum containers of nominal thi-ckness would be used to transport and 
handle the material in the field and to store it in the Engineering Ex
periment Station facilities described in previous license applications.  
These containers as well as the vehicle transporting the material would 
be properly labeled with radioactivity symbols. Rubber gloves would be 
used in handling the containers to assure that none of the tritium came 
in contact with the skin.



SUPPLEMENTAL SHEET A 

Item I. (b) LOCATIONS AT WHICH BYPRODUCT MATERIAL WILL BE USED (Continued) 

3. Remote site on Hemlock Butte, lying on the boundary between Clearwater 
and Idaho Counties, Idaho, in Township 36 North, Range 7 East.  

4. Remote site on Mount Hood in Clackamas County, Oregon, in Section 7, 
Township 3 South, Range 9 East.  

5. Depth and Surface Density Gages and free tritium to be used at loca
tions throughout the State of Idaho. Depth and Surface Density Gages 
to be used on highway construction projects, in the study of landslides, 
in canal seepage studies, in hydrologic studies, and in the general 
study of soils. The free tritium to be used as a tracer for studying 
groundwater movements in connection with landslides and seepage and 
drainage problems.



SUPPLEMENTAL SHEET B 

Item 5. RADIATION PROTECTION OFFICER (Continued) 

The University of Idaho Radiation Protection Officer is Dr. P. K.  
Freeman, whose resume of training and experience is listed below: 

Training and Experience of P. K. Freeman, Radiation Protection Officer

Where 
Trained 

University of California, 
Institute in Basic Nuclear 
Science and Radiation and 
Radioisotope Technology.

Duration of 
Training 

7 weeks

b. Ditto 

c. Ditto 

d. University of Colorado 
University of California

7 weeks 

7 weeks 

I semester 
7 weeks

No Yes 

No Yes

No 
No

Yes 
Yes

Experience with Radiation 

P. K. Freeman's formal experience with radiation was gained at the 
Institute in Basic Nuclear Science and Radiation and Radioisotope Tech
nology at the University of California, July 11 to August 26, 1960.

5104 2

Type of 
Traininq 

a.

On the 
Job 

No

Formal 
Course 

Yes



SUPPLEMENTAL SHEET C 

Item 6. BYPRODUCT MATERIAL (Continued)

Maximum Max. Total 
Physical Form Manufacturer Model No. Activity Activity at 

__Per Source Any One Time 

4. Cobalt 60 Isotope 2 Type 38 40 mc 80 mc 
Sealed Specialties capsules or 
Sources equivalent 

5. Cesium 137 Nuclear-Chicago P20 3±0.05 mc 3t0.5 mc 
Sealed Sources Corporation in probe 
in Surface 15t5 mc in 15+5 mc 
Density Gage calibration 

shield 

6. Cesium 137 Nuclear-Chicago P22A 3t0.5 mc 3*0.5 mc 
Sealed Source Corporation 
in Surface 
Density Gage 

7. Tritium Union Carbide Free 1 mc 100 mc 
_Corporation Sources I I



SUPPLEMENTAL SHEET D 

Item 7. PURPOSE FOR WHICH BYPRODUCT MATERIAL WILL BE USED (Continued) 

Item 6. (a) 7. to be used as a tracer for studying groundwater movements 
in connection with landslides and seepage and drainage problems.
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UNIVERSITY OF IDAHO 

MOSCOW, IDAHO

--a- Ii 
AA.IE

Engineering Experiment Station

October 15, 1963 

Mr. Lyall Johnson, Chief 
Licensing Branch 
Division of Licensing and Regulation 
U. S. Atomic Energy Commission 
Washington 25, D. C.  

Dear Mr. Johnson:

z

We wish to have our Byproduct Materials License No. 11-197-4 amended 
as stated in the attached AEC Form 313 and explanatory statements. This 
license was first issued to the Engineering Experiment Station at the 
University of Idaho on July 31, 1961, and has since been amended and an
nually renewed.  

Referring to the AEC Form 313, we wish to modify the following items 
for reasons stated on the attached sheet entitled "MODIFICATION REQUESTS".  

1. (b) STREET ADDRESS(ES) AT WHICH BYPRODUCT MATERIAL WILL BE USED.  
6. (a) BYPRODUCT MATERIAL 

(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 

7. DESCRIBE PURPOSE FOR WHICH BYPRODUCT MATERIAL WILL BE USED 

These modifications will involve no change in connection with our work 
on Contract No. DA-45-161+-CIVENG-62-172 with the Corps of Engineers con
cerning investigations of radioisotope snow gage systems. The modifications 
will permit us to use our Nuclear-Chicago density gage in the fields of 
highway construction, landslides, canal seepage studies,hydrologic studies, 
and in the general study of soils, In addition, the modifications will 
permit us to use our existing facilities to handle tritium which will be 
used for studying groundwater movements in connection with landslides and 
seepage and drainage problems. We are assuming that any problems involved 
in granting the modifications requested herein will in no way interfere 
with our operations under License No. 11-197-4 as currently amended.  

Very truly yours,

Allen S. Janssf 
Dean, College of Engineering 
Director, Engineering 

Experiment Station 
University of Idaho 

5,5042

IDAHO TERRITORIAL CENTENNIAL . . . 1863-1963

An~iversity IsOt~oe Committee 

Kenneth A. Dick) 

Financial Vice President 
University of Idaho



ATOMIC ENERGY COMMISSION 

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

INSTRUCTIONS.-Complete Items 1 through 16 if this is on 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 25, D. C. 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 1 (a).) 

Engineering Experiment Station University of Idaho campus. Remote sites 
University of Idaho on Moscow Mountain in Latah County, Idaho, 
Moscow, Idaho at Township 40 North, Ranges 4 West and 

5 West.  
(See Attachment A) 

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.) 

Engineering Experiment Station Rnwlo ies o 
Renewal1 of l icense no.  

11 -197-4(G63) 
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 tection ooficer if other than individual user. Attach resume of his training and ex

9.) perience as in Items 8 and 9.) 

D. L. Duncan Research Technologist 
G. A. McKean Assistant Professor Dr. P. K. Freeman 
V. E. Penton Instructor (See Attachment C) 
J. J. Peebles Research Associate Pro

fessor (See Attachment B) 
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,) ICAI 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.) 

Cobalt 60 Physical Manufacturer Model Maximum Maximum Total 
Cesium 137 form No. Activity Activity at Any 
Europium 152 (with Par . One Time 
trace of Europium Sour&' e 
154) obalt 60 U. S. Nuclear 4 Type 500 mc 1,000 millicurie! 

ealed Corporation 338 
ources (or equivalent) capsules 
esium U. S. Nuclear 4 Type 500 mc 1,000 millicurie
137 Corporation 376 
ealed capsules 
ources (or equi valent) ._ 
-uroplum U. S. Nuclear 4 Type 500 mc 1,000 millicuries 
152 Corporation 375 
ealed S. (or equivalent) capsules 

(See Attaciment D)
7. DESCRIBE PURPOSE FOR WHICH BYPRODUCT MATERIAL WILL BE USED. (If byproduct material is for "human use," supplement A (Form AEC-3 3o) must be corn

pleted in lieu of this item. If byproduct material is in the form of a sealed source, include the make and model number of the storage container and/or device in 
which the source will be stored and/ar used.)

These sources will be used in making investigations concerning the development of 
radioisotope snow gages. The sealed sources will be used in the same manner as 
indicated in the original application.,. C6111matoes similar to those described 
in the original application will be used except that appropriately increased 
shielding will be used for larger sources than described in the original license 
application. Under no circumstances will any of the sealed sources be opened.  
These collimators are completely described in license applications dated June 19, 
1961, and April 17, 1962, submitted by this applicant.  

on m 71
(Continued on reverse side)FOR DIV. OF COMPLIANUL

Form AEC-313 
(5-58)



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

a. Principles and practices of radiation 

protection. .. .............. See Attachment B Yes No Yes No 

b. Radioactivity measurement standardiza
tibn and monitoring techniques and in- Yes No Yes No 

strum ents ..... .. ; . .. . .. ... ..... .  

c. Mathematics and calculations basic to the Yes No Yes No 

use and measurement of radioactivity.  

d. Biological effects of radiation ........ Yes No Yes No 

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

ISOTOPE MAXIMUM AM LUNT WHERE EXPERIENCE WS GAINED DURATION OF EXPERIENCE TYPE OF USE 

See Attachment B 

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

TYPE OF INSTRUMENTS NUMBER , ItDIATION SENSITIVITY RANGE. WINDOW THICKNESS USE 
(include make and model number of each) AVAILABLE PETECTED (mr/hr) (mg/cm

2
) (Monitoring, surveying, measuring) 

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

12. FILM BADGES, DOSIMETERS, AND 810-ASSAY PROCEDURES USED. (For film badges, specify method of calibrating and processing, or name of supplier.) 

INFORMATION TO BE SUBMITTED ON ADD(IiONAL SHEETS
13. FACILITIES AND EQUIPMENT. Describe laboratory facilities and remote handling equipment, storage containers, shielding, furne hoods, etc. Explanatory sketch 

of facility is attached. -(Circle answer) Yes . (R• At t-nrhmpnt E

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 apllicant) 
16. THE APPLICANT AND ANY OFFICIAL EXECUTING THIS CERTIFICAS. BEHALF OF THE APPLICANT NAMED IN ITEM 1, CERTIFY THAT THIS APPLICATION IS 

PREPARED IN CONFORMITY WITH TITLE 10, CODE OF FEDER•IcRU tNT, 30, AND THAT ALL INFORMATION CONTAINED HEREIN, INCLUDING ANY 
SUPPLE3ýENtp ATTACHED HERETO, IS TRýUEND CO RRý:EC T •IF,.CF [OWLEDGE AND BELIEF.  

./•" • ~~~~~~~~~ • ./ ; -- •.e-,, %nineerirg Experiment Station •t 

DIFsotopes Committee, Univ IJ Ient .Dc Date B.  

Date, . '%Jieocr ial Vicei President ~~~~~~~J ' \ \ / , "• / e of certifying official 

\/•-,p "U/& '/lnIV,-rzit-v nt Idhnn

U.S. GOVERNMENT PRINTING OFFICE : 1961 0-615963

WARNING.--18 U. S. C., Section 100 1; Act of e. 4, makes it a criminal offense to make a willfully false statement or 
representation to any department or agency of the United' /q •,s •. •y ith in its jurisdiction.



ATTACHMENT A

Item I. (b) LOCATIONS AT WHICH BYPRODUCT MATERIAL WILL BE USED (continued)

Remote site on Hemlock Butte, lying on the boundary between Clearwater 
and Idaho Counties, Idaho, at Township 36 North, Range 7 East. Remote site 
on Mount Hood in Clackamas County, Oregon, Section 7 of Township 3 South, 
Range 9 East.  

The use of the sites at the University of Idaho campus, Moscow Mountain, 
and Hemlock Butte, will continue as stated in previous license applications.  
The description of the Mount Hood site, officially designated as the Mount 
Hood Experimental Pillow Site, is given below.  

A diagram of the Mount Hood site is attached to this application. The 
area is enclosed by a woven wire fence, twelve feet In height. The fenced 
area will be posted on all sides with radiation warning signs which will be 
placed well above the limits of maximum possible snow depth. High radiation 
area signs will be placed on the tower supporting the radioisotope collimator.  
installation and operation of the radioisotope snow gage would be under 
the supervision of the users listed in this license. and equipment configur
ation would be similar to that presently used at the.Moscow Mountain site.  
Leak tests will be performed at least every twelve months by D. L. Duncan 
or G. A. McKean, as required by this license.

7 1L rr n' I• .D ••'..  
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ATTACHMENT B 

Item 4. INDIVIDUAL USER(S) (continued) 

D. L. Duncan, G. A. McKean, and V. E. Penton are presently approved 
users of byproduct material under this license for which renewal is requested.  
Approval is requested for J. J. Peebles to be added to this list.  

The name of L. M. Maxwell should be deleted from this license since he 
is no longer employed by the University of Idaho.  

Items 8 and 9. TYPE OF TRAINING AND EXPERIENCE WITH RADIATION 

J. J. Peebles has received training in the handling of sealed and un
sealed sources at the Oak Ridge Institute of Nuclear Studies, Oak Ridge, 
Tennessee, during a three week course entitled "Radioisotope Applications 
for Highway Engineers." The purpose of this course was to familiarize high
way engineers with the basic concepts of nuclear physics, methods of producing 
and characterizing radioisotopes, and the uses of such isotopes in the solu
tion of engineering problems.  

Basically, the course consisted of laboratory work, lectures on labor
atory experiments, general background lectures, tours, and special-t/opic 
seminars, with the largest portion of time devoted to the laboratory.  
Although the course was intended to serve the specific needs of highway 
engineers, nearly all of the training stressed fundamental concepts.  

The course subject matter included, but was not limited to, the following: 

1. Radiation interactions and gas detection 
2. Statistics of radioactive decay 
3. Laboratory techniques and assay of beta emitters 
4. Gamma interactions and spectra 
5. Identification and assay of gamma emitters 
6. Rates of decay 
7. Standardization of a radioactive solution 
8. Phase and component tracing 
9. Radlotracer determination of flow rates in pipes and open streams 

10. Neutron interactions with matter 
11. Density and moisture gages 
12. Radiography 
13. Atomic Energy Commission licensing and regulations 
14. Radiation safety 
15. Radiation survey participation 
16. Survey instruments and radiation dosage monitoring 
17. Radiation shielding 

In addition to the above-mentioned course, J. J. Peebles is familiar 
with the contents of Title 10, Code of Federal Regulations, Parts 20 and 30, 
with ammendments through December 12, 1962.



ATTACHMENT C 

Item 5. RADIATION PROTECTION OFFICER 

The University of Idaho Radiation Protection Officer is Dr. P. K.  
Freeman, whose resume of training and experience is listed below.

Training and Experience of P. K. Freeman, Radiation Protection Officer

Type of Training Where Trained Duration of 
Training

On the Formal 
Job Course

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

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

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

Univ. of Colorado 

Univ. of California

7 weeks 

7 weeks 

7 weeks

1 semester

7 weeks

No Yes 

No Yes 

No Yes

No Yes 

No Yes

Experience with Radiation

P. K. Freeman's formal experience with radiation was gained at the 
Institute in Basic Nuclear Science and Radiation and Radioisotope Technology 
at the University of California., July 11 to August 26, 1960.

a.  

b.  

c.

d.



ATTACHMENT D

Item 6.(b) FORM AND QUANTITY OF BYPRODUCT MATERIAL (continued)

Physical form Manufacturer Model No. Max. Activity 
Per Source

Max. Total 
Activity at 
Any one Time

Cobalt 60 Isotope 
Sealed Sources Specialties

2 Type 38 
capsules or 
equivalent

40 mc 80 mc



ATTACHMENT E 

Item 13. FACILITIES AND EQUIPMENT 

In addition to the presently used facilities of the Kirtley Engineering 
Laboratory and the Engineering Experiment Station on the University of Idaho 
campus, a new research laboratory is being planned and constructed. This 
new building, presently designated as the Engineering Isotopes Laboratory, 
is also located on the University of Idaho campus and should be completed 
during the fall of the year 1963.  

While specific plans for this new laboratory are not available at this 
time., the building will be constructed especially for radioisotope work of 
the type for which approval Is requested In this license application. Ade
quately shielded storage and working areas will be included. The equipment, 
experimental set-up, and type of work will be closely similar to that stated 
in previous license applications and as presently used in the Kirtley Engin
eering Laboratory.



UNIVERSITY OF IDAHO 

MOSCOW. IDAHO

A~ffl1
Engineering Experiment Station

June 10, 1963 

Mr. Lyall Johnson, Chief 
Licensing Branch 
Division of Licensing and Regulation 
U. S. Atomic Energy Commission 
Washington 25, D. C.  

Dear Mr. Johnson: 

We wish to have our Byproduct Materials License No. 11-197-4(G63) re
newed and modified as stated in the attached AEC Form 313 and explanatory 
statements. This license was first issued to the University of Idaho Engi
neering Experiment Station on July 31, 1961, and has since been amended and 
annually renewed.  

Referring to the AEC Form 313, we wish to modify the following items 
for reasons stated on the attached sheet entitled "MODIFICATION REQUESTS".

1. (b) 
4.  
8.  
9.  

13.

STREET ADDRESS(ES) AT WHICH BYRPODUCT MATERIAL WILL BE USED 
INDIVIDUAL USER(S) 
TYPE OF TRAINING 
EXPERIENCE WITH RADIATION 
FACILITIES AND EQUIPMENT

These modifications will enable our organization to continue with the 
work on Contract No. DA-45-16I,-CIVENG-62-172 with the Corps of Engineers 
concerning further investigations of radioisotope snow gage systems. The 
time schedule for the work on this contract requires that a major portion 
of the work be completed during the spring and summer of this year. For 
this reason we will greatly appreciate any assistance you may extend in ex
pediting the renewal and modification of our license.  

Very truly yours,

F ederic D. Johnso Chairman 
University Isotop ommittee 
University of Idaho 

"JUN2 11963A 
U.SA.EC..' 

J Isotopes Branch 
Div. of L &I 

ds 

IDAHO TERRITORIAL

Allen S. Jansse 
Dean, College o Engineering 
Director, Engineering Experiment 

Station 
University of Idaho 

Unierth A. Doick Idah Financial Vice President•U 

University of Idaho

CENTENNIAL ... 1863-1963



MODIFICATION REQUESTS 

l.(b) STREET ADDRESS(ES) AT WHICH BYPRODUCT MATERIAL WILL BE USED 

In addition to the sites included on the present license, permission 
is requested to use a site on Mount Hood, Oregon. The description and pre
cise location of this site is stated on AEC Form 313, Attachment A. Offi
cially, this site is called the Mount Hood Experimental Pillow Site and is 
cooperatively operated by the Soil Conservation Service and the U. S. Forest 
Service. It is desired to install and operate a snow gage at this site to 
gain increased knowledge of such radioisotope snow gages under different 
environmental conditions than those present at existing sites. Should this 
permission be granted, the test results will greatly aid in the final eva
luation of both the accuracy and resolution of the radioisotope snow gage.  

4. INDIVIDUAL USER(S) 

Those persons presently handling byproduct material are D. L. Duncan, 
G. A. McKean, and V. E. Penton. In addition to these persons, it is requested 
that J. J. Peebles be granted this permission since he recently joined the 
University of Idaho staff and will be engaged in work on the snow gage system.  
J. J. Peebles has the qualifications as stated on AEC Form 313, Attachment B.  
The advice and assistance of Professor Peebles will be a valuable aid to the 
present individual users.  

The name of L. M. Maxwell should be deleted from the license since he 

is no longer employed by the University of Idaho.  

8. TYPE OF TRAINING 

The type of training acquired by J. J. Peebles is cited on AEC Form 313, 
Attachment B.  

9. EXPERIENCE WITH RADIATION 

The experience with radiation obtained by J. J. Peebles is cited on 
AEC Form 313, Attachment B.  

13. FACILITIES AND EQUIPMENT 

A new laboratory is being planned and constructed on the University of 
Idaho campus. This building will be designed especially for the research 
work performed under the contract for which this license was granted. No 
definite building plans are available at this time. Permission is requested 
for this new laboratory building to be used in the same manner as is the 
Kirtley Engineering Laboratory at present (as cited in the letter of Feb
ruary 12, 1962, from the University of Idaho to the Atomic Energy Commission) 
The use of the Kirtley Engineering Laboratory and the Engineering Experiment 
Station will be continued.
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DLR:13zDU (11-197-4) 

University of Idaho 
Rugiftering Experimental 
Station 

Mfoscow, Idaho 

Attentiont Mr. Don L. Dunean 

Gentlamen: 

Inclosed Is Arnmdaent No. 4 to Byproduct Material License No.  
U-197-.4 issued In response to your October 18# 1396 letter.  

You are advised that Condition 15 of your licnse requires 
that your byproduct material program conform to the present 
stadards of 10 MI 20, aM all future aeendasats of 10 M 20 
as they beeome effective. Therefore, to prevent your "Regulations Governing the Oafe udlling of Radioisotopes at the University of Idaho," from becoming out-dated at each new amendment of 10 Onh 20 they should only incluade your administrative proesdures, educational 
programs experimental te iqpems and other controls for implementing 
adherence to the standards set forth In 10 C01 2O, rather than speedtying that your progran will conform to a dated Iasue of 10 OR 20.  
Tou will alway be reqired to comply with 10 CYR 20 unless otherw ise 
authorizd by specific conditions of your byproduct material license.  

Inclosed is an up-dated copy of 10 CPR 20. Future amendments to 10 CYl 2D0 will be routinely supplied to you as your license Is renewed.  

Very truly yours, 

John 1. lDwyer 
Isotopes Branch 
Division of Licensln•g 

and Regulation

U. S. GOVERNMENTPRINTING OFFICE 16--62761-3



UNIVERSITY OF IDAH& 

MOSCOW.,IDAHO I = 'TE E

October 18, 1962

,- ,.  

Engineering ExperimeA/Station

OFFICE OF THE DIRECTOR 

~'- 79fe,

Mr. John E. Bowyer 
Senior Licensing Reviewer 
Isotopes Branch 
Division of Licensing and Regulation 
United States Atomic Energy Commission 
Washihgton 25, D. C.  

Dear Mr. Bowyer: 

Enclosed are two copies of the latest revision of 
the University of Idaho regulations regarding the handling 
of radioisotopes. These regulations supercede the regula
tions which were submitted with our original applicatioi__ r 
for our Byproduct Material License No. 11-197-4(G63 

These revised regulations were drawn up to conform 
to Part 30 of Title 10, Code of Federal Regulations (with 
amendments through August 17, 1960) and Part 20 of Title 
10, Code of Federal Regulations (with amendments through 
November 25, 1961).  

In order to keep our university regulations in con
formance with the latest amendments to 1O-CFR-20 and 30, 
we would like to know what arrangements can be made to 
receive the latest amendments as they become available.  

Thank you.  

Yours truly, 

Don L. Duncan 
Research Technologist

DLD: ds 

Enclosures 2

LL"/:: i• ! iL A• F;PJF

IDAHO TERRITORIAL CENTENNIAL . .. 1863-1963



UNIVERSITY OF IDAHO 

MOSCOW. IDAHO IL MI1 College of Engineering 

30 July 1962 ELECTRICAL ENGINEERING 

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: 

I request to be authorized to perform leak tests on a 4O millicurie Cobalt-60 
sealed source (Isotope Specialties Type 38), a 200 millicurie Cobalt-60 sealed 
source (U.S. Nuclear Corporation Type 338), and a 100 millicurie Cesium-137 
sealed source (U.S. Nuclear Corporation Type 376). These sources are owned by the 
University of Idaho Engineering Experiment Station, as authorized by AEC Byproducts 
Material License No. 11-197-4(G63).  

I propose to make these leak tests on each of the above-mentioned sources in 
the following manner. A source will be wiped thoroughly on a filter paper using 
a 48-inch remote handling tool. The filter paper will be saturated with an or
ganic solvent to increase the efficiency of the operation. The filter paper will 
be given a preliminary check with one of the following instruments: Atomic 
Accessories Model SM-131 survey meter, Baird-Atomic Model 414 logarithmic survey 
meter, Nucor Model D-lA survey meter. The filter paper will then be counted 
using a Baird-Atomic Model 810 well type scintillation detector coupled to either 
a Baird-Atomic Model A-2-17B single channel scintillation spectrometer and a 
Baird-Atomic Model 2010 scaler, or to a Tracerlab Model SC-80M single channel 
scintillation spectrometer and a Tracerlab Model SC-83 scaler.  

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 the manufacturer of said source for repair or 
disposal; your division will be notified of this action as specified in Condition 
19C of our license. Containers and carriers, as well as any othrequipment that 
has had contact with the leaking source, will be decontaminated with the advice 
of our radiation safety officer. Appropriate records of the tests will be made 
and retained in accordance with Condition 19B of our license.  

I received training in the use and handling of sealed sources at the United 
States Atomic Energy Commission, Hanford Operations, Richland, Washington, as 
outlined in the University of Idaho Engineering Experiment Station's byproduct 

FOR D'N 
FOR DIV. OF COMPLIANCE



Mr. John E. Bowyer

materials license application of June 16, 1961. I have gained further experience 
in the handling of sealed sources from the time of license issuance until the 
present time.  

Very truly yours, 

McKean 
Research Technologist 

GAM:jm

FOR DiV. OF COMAPLIANCE

4-5366

2 30 July 1962



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 throuci, 15. Use 

supplemental sheets where necessary. Item 16 must be completed on ell applications. Mail three copies to: U. S. Atomic Energy 

Commission, Washington 25, D. C. Attention: Isotopes Branch, Division of Licensing and Regulation.-Jpon approval of this 

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, Cod* of Federal Regulations, Part 20.

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

pe-,, ot) dif-erentrm(a).)University of Idaho campus and 

at remote location on Moscow Mountain in Lal 
:ounty at Section 14, Township 40 North, Rai 
5 West. Remote site on Hemlock Butte lying 
the boundary between Clearwater and Idaho 
aounties in Township 36 North, Range 7 East 

2. DEPARTMENT TO USE BYPRODUCT MATERIAL 3. PREVIOUS LICENSE NUMBER(S). (H Ihis is an application for renewal of a 

license, ploase indicate and give number.J

4. INDIVIDUAI USER(S). (Name and fitle of individual(s) who will use or directly 

supervise use of byproduct materic
4

. Give training and experience in Items 8 and 

9.)

ection officer if other than individual user. Attach resume of his, training and ex

perience as in Items 8 and 9.)

ah 
ge 
on

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 

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

Cobalt 60 Physical .-. Manufacturer Model Maximum Maximum Total 

Cesium 137 Form No. Activity Activity at Any 
S. . . .. , Per Source One Time
Europium Il• ¶Wltf 

trace of Europium 154) Cobalt 60 
Sealed 
Source 

Cesium 137 
Sealed 
Source 

Europium 
152 

Sealed 
Source

U.S. Nuclear 
Corporation 

U.S. Nuclear 
Corporation 

U.S. Nuclear 
Corporation

Capsule 
Type 338 
or equiv.  

Capsule 
Type 376 
or equiv.  

Capsule 
Type 375 
or equiv.

up to 
500 mc 

up to 
500 mc 

up to 
500 mc

1,000 millicuriles

1,000 millicuri's

1,000 millicurips

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 Ieu of this item. If byproduct material is in the form of a sealed source, include the make and model number of the storage container and/or device in 

wih the sourcewillbestored nd/orused.) These sources will be used in making investigations con

cerning a radioisotope snow gage in fulfillment of a contract with the Walla Walla 

District Corps of Englr~eers. The sealed sources will be used in the same manner 

as indicated in the original license application. Collimators similar to those 

described in the original application will be used except that more shlelding will 

be used with the stronger sources. Under no circums'tances will any of the sealed 

sources be opened.  

(See attached sheet for list of containers) 

•r-c rl)I r I C

. (Continued on reverse side)

Form AEC-313 
(5-58)



Page lwo
:orm AEC-313 (5-58)

TRAINING AND EXPERIENCE OF EACH INDIVIDUAL NAMED IN ITEM 4 (Use supplemental shee's if necessary) 

8 TYPE OF TRAINING DURATION OF ON THE JOB FORMAL COURSE 
WHERE TRAINED TRAINING Circle answer) (Circle anser) 

a. Principles and practices of radiation Yes No Yes No 

protection . ..... . ..... .  

b. Radioactivity measurement standardiza

tion and monitoring techniques and in- Yes No Yes No 

strum ents ......... .......  

c. Mathematics and calculations basic to the Yes No Yes No 

use and measurement of radioactivity._ 

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 (mruhrI (mg/cmi) (Monitoring, surveying, measuring) 

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

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

INFORMATION TO BE SUBMITTED ON ADDITIONAL SHEETS
1 3

, FACILITIES AND EQUIPMENT. Describe laboratory facilities and remote handling equipment, storage containers, sneilaing, rume nhoos, etc. &xp onau•or s, el 

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 rodioactiie wastes and estimates of the type and amount of activity involved.

CERTIPIEATE lIhIS IT8TFI ITIUST DD compiey@g DY UPPtI�flhJ

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 OF FEDERAL REGULATIONS, PART 30, AND THAT ALL INFORMATION CONTAINED HEREIN, INCLUDING ANY 

SUPPLEMENTS ATTACHED HERETO, IS TRUE AND CORRECT TO -- KNOWLEDGE AND BELIEF.  

, /f University 9 f Idaho 

Frederic D. Johnson, Chairman vles ity, i /• ' nginemrI Xperiment Station? 

Isotope Committee, Universit;'Q6 'Ida", -- \.\ .1 _ . / ._ 
' '%f .e<~ By.'

net.h.A. ' D Lck " - " 
An nci al V 1 r President

so

.s it a criminal offense to make a willfully false statement or 
jurisdiction.

GPo 8 7407 3

I

r90ETIFit"ATC IhI-s itsm must De completed by appticantj



UNIVERSITY OF IDAHO 

ENGINEERING EXPERIMENT STATION 

MOSCOW, IDAHO 

OFFICE OF THE DIRECTOR 

April 17, 1962 "v 7 

Mr. John E. Bowyer 
Senior Licensing Reviewer 
Isotopes Branch 
Division of Licensing and Regulation 
U.S. Atomic Energy Commission 
Washington 25, D. C.  

Dear Mr. Bowyer: 

We are submitting the additional material requested in your letter of March 30, 
1962, reference number DLR:LB:GWK: (41156). The following sections provide the 
information requested under the correspondingly numbered sections of your letter.  

1. The policy of the University Isotope Committee in the past has been to have 
certain members of the committee evaluate the application and then to have 
the chairman of the committee sign the application. The application for 
license modification as originally made, along with the material in this 
letter, has been evaluated according to this policy and approved. A new 
copy of the original application for license modification (AEC Form 313) 
is enclosed which has been signed by the chairman of the Isotope committee.  

2. The Regulations Governing the Safe Handling of Radioactive Isotopes at the 
University of Idaho will be revised to reflect the latest revisions of Parts 
20 and 30 of Title 10, Code of Federal Regulations as follows: 

(a) Section 1.1 to indicate 10-CFR-30 with amendments through August 
17, 1960.  

(b) Sections 1.2, 4.1, 8.2, 9.1, and 11.5 (b) (1) to indicate 10-CFR-20 
with amendments through November 25, 1961.  

A copy of the revised regulations will be submitted to the AEC as soon as 
copies are available.  

3. The following persons will be handling the byproduct material: 

Don. L. Duncan George A. McKean 
Vance E. Penton Lee M. Maxwell 

The name of H. Singh should be removed from the license application as he is 
no longer employed by the University of Idaho.  

The persons listed above received training In handling of sealed sources at the 
United States Atomic Energy Commission, Hanford Operation, Richland,Washington.  
This training covered the following material: 

1. Review of the different types of radation -of,13Yand neutron; the part
icular hazards of each and common methods of shielding against each.  

FOR DIV. OF COMPLIANCE
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Mr. John E. Bowyer 

2. Discussion of the different dosage units and the dosage limits per day, 
week, quarter and year, and the dosage limits for the different parts 
of the body.  

3. Discussion of types of dosimeters 

4. Dose rates acceptable for restricted and unrestricted areas 

5. Discussion of sealed sources such as Colbalt-60 and Cesium-137 
and the hazards that would result if such a source was broken 
open including the procedure to be used in decontalýmlnating such 
an area.  

6. Special consideration of Colbalt-60 with regard to internal con
sumption; the biological half-life and principle organs affected.  

7. Estimating the dose rates from Colbalt-60 and Ceslum-137 

8. Types of monitoring equipment and calibration procedures.  

9. Appropriate Material from NBS Handbook No's 42,48,51,63,69,72 and 
73 

10. Handling techniques using remote handling tools were demonstrated 
using an actual I curie Colbalt-60 sealed source. Measurements 
of the gamma flux were made using an ionization chamber survey 
meter. The method of calculating permissible exposure times 
based on the survey meter reading was discussed.  

In addition, the persons listed above are familiar with the contents of Title 
10, Code of Federal Regulations, Parts 20 and 30 with amendments through Jan
uary 18., 1961. Other books and pamphlets readily available include: 

NBS Handbook No's 42, 48ý, 51, 63, 69, 72 and 73 
"Radiological Health Handbook", Revised September 1960 
Handloser, J. S., "Health Physics Instrumentation", 

Pergamon Press, New York, 1959 

The above listed persons have gained considerable experience in handling the sealed gamma sources during the performance of work under a contract with the 
Corps of Engineers during the summer of 1961 and in using the sources in other 
tests during the past winter.  

4. We have initiated correspondence with Nuclear-Chicago Corporation with regard to supplying the required film badge service. We have used their film badge service 
In the past in connection with the use of their depth and surface moisture equip
ment.  

The sources will be out of the shields only while being transferred from a shipping container to a collimator or when being used to calibrate survey Instruments 
or make shielding measurements. We estimate a maximum monthly dosage of 200 to 
300 mr. For most of the testing program the dosages should be less than 50 mr.  
per month. -r I:-I"1
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Mr. John E. Bowyer 

5. The new collimating devices will be constructed to provide at least as much 
lead in the sides and bottom as the shipping containers listed under Section 
7 of the license modification application. This is being done so that the col
limators may serve as shipping containers. If the collimators are used for 
shipping or storage they will have plugs providing shielding equivalent to the 
containers listed under Section 7. A step type plug construction will be used 
so that there will not be any direct leakage paths from the source to the out
side of the container. Collimators will be marked as per 10-CFR-20.203.  

When the collimators are being used for actual tests a 1/8-inch thick stainless 
steel disk with a neophrene gasket will be bolted over the collimator hole. in 
addition. a special steel cap will be fabricated which will fit over the bolts 
holding the stainless steel disk so that they cannotbe removed. This steel 
cap will be secured to the collimator by a pinned hinge and a padlock so that 
the cap cannot be removed except by authorized personnel. See the attached 
sketch. A 3-inch lead shield will be placed over the collimator when It is 
not in actual use during testing periods.  

The radiation level at 3-feet from the collimators in any direction when the 
plug or the 3-inch shield is being used should be less than 10 mr/hr in all 
cases, and less than 5 mr/hr for most cases.  

6. The Moscow Mountain test site has a fenced area approximately 50 feet by 70 feet.  
The sources would be located at approximately the center of this area and would 
be at least 20 feet from the nearest point on the fence.  

The Hemlock Butte test site is being used by the Corps of Engineers as one of 
their radioisotope snow gage sites covered under License No. 46-2805-2 (L61).  
The Corps of Engineers has agreed to share this site with the Engineering Ex
periment station to facilitate tests of improved radioisotope snow gage systems.  
This test site has a fenced area approximately 200 feet by 200 feet. The 
sources would be located approximately in the center of this area.  

It is unlikely that we would want to use more than two different sources at either 
one of the locations at any one time.  

We did not intend to infer in our application that we would need eight sources for 
two snow gages. Due to the developmental nature of the program in which these 
sources will be used, It Is difficult to specify exactly how many sources ýiight 
be needed to accomplish the objectives of the program. A copy of the project pro
posal., on which the contract with the Corps of Engineers is based, Is enclosed.  
In this proposal the objectives of the project are outlined and the need for test
ing various Isotopes Is stated.  

We would estimate that we may wish to obtain four different source strengths of 
each type of isotope so that a total of 12 sources might be required to perform 
all the tests required to determine what type isotope and what source strength 
will give certain results for a particular snow gagingsite. Asspecified In the 
application, the total activity in our possession of any one type of isotope 
would be limited to 1000 millicuries and the maximum strength of any individual 
source would be limited to 500 millicuries.  

FOR DIV. OF COMPLIANCE



Mr. John E. Bowyer 

The total number of :separate radioisotope snow gages that will be constructed 
and tested before the desired results are obtained is difficult to predict but 
might be as high as 10.  

7. The maximum snow depths at the Moscow Mountain and Hemlock Butte sites are 4 
feet and 10 feet, respectively.  

At the remote test sites the collimators will be supported above the snowpack 
and the detectors will be located below the snowpack. This procedure provides 
better shielding against background radiation and gives temperature stability 
for the detector units.  

A typical collimator support structure is shown in the enclosed sketch. The 
collimators will be supported approximately 8 feet and 15 feet abpve the ground 
at the Moscow Mountain and Hemlock Butte sites, respectively. Radcatlon warning 
signs will be posted near the top of the support towers so as to be visible 
from all directions. There would be virtually no chance of getting snow con
ditions which would cover these signs. Warning signs will be posted near the 
top of the fence on all sides of the enclosures. [n addition, at the Hemlock 
Butte site warning signs will be placed on 17 foot posts which will be spaced 
around the perimeter of the test area.  

At the Moscow Mountain site there is some traffic along a road adjacent to the 
fenced area during the summer. The locked gate on the enclosure plus the warning 
signs should provide sufficient warning to these persons. During the fall, a few 
hunters pass through this area until the snow gets deep enough to stop 4-wheel 
drive vehicles. During the winter and spring the only means of access is by over
snow vehicle and the only persons who would be in the area are those connected 
with the snow gage project and occasionally some personnel from Clearwater Power 
Company who maintain a radio repeater station on a peak about ` mile from the 
test site. This area is not used for skiing.  

The Hemlock Butte site is in a rugged mountainous area about 20 miles from the 
nearest settlement and is frequented by a very few persons even in the summer.  
During the fall, winter and spring the only means of access is by oversnow 
vehicle and it is very unlikely that any persons would be in this area other 
than those concerned with the radioisotope snow gages.  

The measures taken to prevent unauthorfzed persons from removing the sources 
from the collimator were covered under item 5. The collimators themselves will 
be securely bolted to the support structures.  

We hope the above information and material will provide you with the additional 

FOR DIV. OF COMPLIANCEi -;
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Mr. John E. Bowyer

information needed to complete the processing our license modification application.  

Very truly yours, 

A.S. Javsen, Dean 
College of Engineering and 
Director of the Engineering 
Experiment Station 

F de s Johnson•, 
University Isotope Committee 

Kenneth A. Dick 
Financial Vice President 
University of Idaho 

Enclosures: 4

, .PLA 
FOR DIV. OjFCOMPLIANCU/,,
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PROJECT PROPOSAL

Research on 

Radioisotope Snow Gage Components and Techniques 

Submitted by the 
Engineering Experiment Station 

University of Idaho 

to 
Walla Walla District 

U. S. Army Engineer District 
Corps of Engineers 

Moscow, Idaho 
15 October 1961 
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1. PROJECT NUMBER 

2. TITLE 
investigation of Radioisotope Snow Gage Components and Techniques 

3. PROPOSED DURATION 
To cover period unt~il 30 June 1963 

4. PERSONNEL 
Professor C. C. Warnick. . ...... ... General Supervision 
Mr. D0 L. Duncan .... .......... .. Project Leader 
Mr. Ko E. Waltz .... ........... ... Technical Advisor 
Mr. G. A. McKean .... .......... .. Technical Advisor 
Mr. E. Clerkin ...... ......... ... Technical Assistant 

*Professor L. M. Maxwell . ...... Technical Supervision 
Mr. J. E. Thomas .... .......... .. Research Assistant 
Mr. V. H. Estrick . . . . . . . Student Assistant 
Mr. S. M, Griffiths ........... ... Student Assistant 

*On leave until September 1962 

5. ESTIMATED COST OF PROJECT 
Salaries .............. .. ......... $ 8,400 
Irregular Help .... ........... ... 2,200 
Travel . ....................... 400 
Other Expense .... ............ . .. 1,300 
Capital Outlay .......... . 9,000 
Overhead . . . . . . . . .. . . . . 3,300 

Total $24,600 

6. OBJECTIVES 
The study will have as primary objective the development of a 

suitable detector unit for a radioisotope snow gage telemetering 
system and study of certain other aspects of the snow gage system 
with the aim of improving the reliability and accuracy of the equip
ment. Spec'fic problems to be studied are as follows: 

1. Design of a pulse height discriminator which would work in a 
scintillation type detector unit under conditions of a remote 
snow environment. The aim would be to build a unit in which 
the output pulse rate would not vary with temperature, volt
age and other parameters of the detecor circuitry.  

2. Development of necessary divider circuits for .reducing counts 
to a range of counts suitable for telemetering.  

3. Investigation of GM counters for radioisotope snow gage moni
toring. This to be done in parallel with testing the above 
scintillation counting system.  

4. investigation of window setting techniques such that the de
tector output can be limited to a specific region or band width 
of the isotopes energy spectrum. The possibility of using en
ergy levels below the given radioisotopes photopeaks would be 
studied to consider elimination of an upper window now used in 
certain systems.  

FOR DIV. OF COMPLIANCE



5. ýnvestigation to establish an optimum gamp emitting radio
isotope source from the standpoint of source strength, half
life, and energy spectrum. This may entail and merit a 
separate study supported by the Atomic Energy Connission.  
The problems of licensing for higher intensity sources would 
be approached with that commission, 

6. 4nvestigation of relative positioning of source and detector 
to give best operating condition. The possibility of using 
two sources and two detectors supported to read snow water 
equivalent in steps would be considered. The effect of posi
tion of detectors on background count, temperature, stability, 
backscatter radiation, source shielding and heat transfer from 
the ground would be studied.  

7. Further investigation of calibration techniques would be studied 
using both a scintillation detector system and GM tube system.  
The influence of water or snow of an Infinite extent would be 
investigated as well as the use of metal shims for simulating 
attenuation by water.  

8. Study In the literature, variation of background count with 
time and place. Actual field checks would be made at Moscow 
Mountain or Hemlock Butte to establish extent of variation of 
background count in given cases.  

9. Field tests with actual snow pack either at Moscow Mountaln or 
HemlockButte to test under actual condition performance of the 
detection system that would be recommended from these studies.  

10, Collaboration with Corps of Engineers personnel in preparing an 
Instruction manual for such a unit.  

7. ANTIC)PATED EQUIPMENT NEEDS 
A. Available Equipment 

1. The three detector units from the Clearwater River System 
for summer 1962 

2. Extra scintillation crystal and photomultiplier tube 
3. Power supplies 

medium voltage 
high voltage 

4+. Vacuum tube voltmeters 
5. 40 mc Cobalt 60 radioisotope source and collimator 
6. Radiation survey meter 
7. Nicad batteries 
8. Cold room and deep freeze 
9. Temperature measuring equipment 

10. Electrometer for measuring high voltages 
11. Oscilloscopes of certain types 
12o Oversnow vehicle 
13. Snow test site on Moscow Mountain with various devices 

and measuring equipment 

B. New Equipment 
1. Pulse height analyser system consisting of the following 

components 
(a) Baird Atomic 250 He D. Linear Amplifier and Pulse 

Height Discriminator 
(b) Baird Atomic Model 131A Timer and Scaler 

iit-, 
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(c) Baird Atomic Model 412 Ratemeter 
(d) Atomic Accessories Panel Mount Recorder 

Estimated cost--$4000 
2. Hamner Model M102 Pulse Generator 
Estimated cost-'4300 
3. Tektronix Model 545A Oscilloscope with Type B preamplifier 
Estimated cost--$1700 
4o Collimator, sources and small electronic components for 

the equipment testing program 
Estimated cost--$1000 
5. Prototype detection systems of the scintillation and GM 

types 
Estimated cost--$2000 

These items will be valuable in furthar expected research at 
the University of Idaho and therefore it would be desirable for the 
University to retain these at the termination of the contract. Most 
of the Items are so specialized their value would be very limited 
to the Corps of Engineers.  

8. PROPOSED PROCEDURE 
Anticipating that the contract for this work can be in effect by 
1 January 1962 the following approach is proposed: 
1o Ordering and obtaining all specialized new equipment to be 

available in April for actual use.  
2. During the winter and spring of 1962 design and study the pulse 

height discriminator through a literature survey and laboratory 
work. This is to terminate in a construction period and labora
tory testing program in the summer of 1962.  

3. Study of other isotopes and acquisition of necessary licenses 
to be pursued from the start with actual testing to be done 
during the summer of 1962.  

4. Mockup testing of detector units in a laboratory program dur
ing the summer of 1962.  

5. Work during the summer on determining optimum type and arrange
ment of radioisotope source. This Is to be done in cooperation 
with Atomic Energy Commission.  

6. Study window setting techniques as soon as a developed detector 
is available.  

7. Assist in field installation and develop at Moscow Mountain or 
Hemlock Butte or at both places a winter field testing program 
for study of calibration and monitoring techniques.  

8. It Is hoped that several personal conferences either at Walla 
Walla or Noscow with Corps of Engineers personnel will be held 
to provide maximum liaison and interchange of ideas.  

9. A final report is to be prepared and submitted in June 1963 
covering the work described in this proposal. It is hoped all 
this will contribute to existing telemetering developments in 
progress at the University of Idaho and also In the Wdalla Walla 
District of the Corps of Engineers.  

U* r



MAR 3 0 1962 
DLR:l3:GK (.4u56) 

A. S. Janssen, Dean 
College of Ingineering and 
Director of the Ingineering 
Ixperiment, Station 
University of Idaho 
Moscow, Idaho 

Dear Dean Janssen: 

We wish to aekniowledge re*eipt of your letter dated February 12, 
1962, reauesting amendment to Byproduct Material License Number 
11-197-4. In, view of the proposed expension of your radioisotope 
program. we shall need the following additional information In re
gard to this requesti 

1. Please indicate that this application has been ewvluated and 
approved by the University Isotope Committee. Section 2.2 of 
7our Radiation Safety Regulations indicates that all applice
tions must be signed by the Chairman of the Isotope Committee.  

2. We note that your Radiation Safety Regulations are out of date 
and suggest that they be r•vised to refleet the latest revisions 
of Parts 20 and 30 of Title 10p Code of Federal Regulations as 
follows; 

(a) Section 1.1 to indicate 10-CFR-30 with amendments through 
August 17, 1960.  

(b) Sections 1.2, 4.11 8.2, 9.1 and 11.5(b)(1) to indicate 
10-C7R-20 with amendments through November 2, 1961.  

3. Please furnish an up-to-date statement of the training and ex
perience of each Individual who will be handling the byproduct 
material. We received such a statement from Don L. Duncan on 
January 9, 1962.
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Dean A. So JausIen 2 rnJNS 

1. Due to the high radiation levels associated vith the magtitude 
of the sources you have requested, it is ren1ndeA that both 
film badve end pvocet thauber be used wbile working with the 
sourcs. Please indlieate the now of the supplier of this film 
badge service.  

5. Please indicate how uah lead will be used in the aem eol.iat- 
nLg device. Thibs sbouA Iclade the thi•kness of led on the 

sides and bottom as well as the U4. State the anticipated 
radiation levels at the surface and/or at 3 feet from the col
limating devie.* 

6. Nov Iage are the fenedA ares at the emote test BLtes Indi
"ote, fthi locati of the radiation so"="e In relatlos to the 
famced aretam sawWn so~u'os will be uxsed at each loca~tion 
at y mne time? Please clarify the need for 8 soures for two 
slnow gauges.• 

7. !o what epth is now Uk*e to acamuate during the vinter at 
eachof the two site? U It posible for snom to aoctuulate to 
a depth of 7 feet reemstIg ft an v strie d• arf• with 61l 
vaming sign being no lwogr visible? What is the probability 
of skiers, bnmter, or other transient versonnel beiWg in the area 
adajacet to the fenced teat site? Describe in detail hmo seauitY 
against useuthorinea reamva of the material will be ensured.  

Up receipt of the abo lnfofmti=, ve Mhall continue the reftew of 
your reqMst.  

V027 U0 YOM#t 

John Zo 1OWer 
senior Licensing A~wti.er 
Isotopes Branch 
IDivision of LicensIn aud Reguastion 

NUInOSums 
10-M-902 & 3D 

eas Dr. Waldo Curtis 
ChairaMn 
Isotopes Comittee 

bee: Compliance Region I-V 
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UNIVERSITY OF IDAHO 
ENGINEERING EXPERIMENT STATION 

OFFICE OF THE DIRECTOR 

February 12, 1962 

Mr. Lyall Johnson 
Chief, Licensing Branch 
Division of Licensing and Regulation 
U.S. Atomic Energy Commission 
Washington 25, D.C.  

Dear Mr. Johnson: 

We wish to have our Byproduct Materials License No. 1l-197-4(G63) 
modified as indicated below. This license was issued to the University 
of Idaho Engineering Experiment Station on July 31, 1961. We are making 
the license modification application so that we can go forward with work 
on Contract No. DA-45-164-C[VENG-62-172 with the Corps of Engineers con
cerning further investigations on a radioisotope snow gage system. One 
part of the contract calls for us to investigate the feasibility of using 
isotopes with a longer half-life and different types of energy spectra 
and to use greater source strengths.  

Referring to AEC Form 313, we wish to modify the sections indicated 
below and shown in detail on the appropriate form: 

l.(b) STREET ADDRESS (ES) AT WHICH BYPRODUCT MATERIAL WILL BE 
USED.  

6.(a) BYPRODUCT MATERIAL 

6.(b) CHEMICAL AND/OR PHYSICAL FORM AND MAXIMUM NUMBER OF MILLI
CURIES OF EACH CHEMICAL AND/OR PHYSICAL FORM THAT YOU WILL 
POSSESS AT ANY ONE TIME.  

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

13. FACILITIES AND EQUIPMENT 

14.. RADIATION PROTECTION PROGRAM 

15. WASTE DISPOSAL 

The time schedule for the work on the Corps of Engineers contract 
requires that a major portion of the experimental work be completed 
during the spring and summer of this year. For this reason, we would 
appreciate any assistance you may extend to us in expediting the pro
cessing of this license modification.  

LU , 41156 
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Mr. Lyall Johnson

Very truly yours, 

A.S. Janssen, ea 
College of Engineering and 
Director of the Engineering 
Experiment Station

djs 

Enclosures

41156
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ATOMIC ENERGY COMMISSION 

APPLICATION FOR BYPRODUCT MATERIAL LICENSE
Budg.e Bureau No. 38.2027.4

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 ell applications. Mail three copies to: U. S. Atomic Energy 
Commission, Woshi ngton 25, D. C. 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, efk) different from (a)) 

University of Idaho campus and at remote 
location on Moscow Mountain in Latah County 
at Section 14, Township 40 North, Range 5 
West. Remote site on Hemlock Butte lying o 
the boundary between Clearwater and Idaho 
counRtieas inI. Township 36M Nr-th Rang g Et 

2. DEPARTMENT TO USE BYPRODUCT RAL3. PREVIOUS LICENSE NUMER(S). (if ,'is is"., appl,,icion "" . renewal of a 
license, pleas* indicate and give number.) 

4. INDiVIDUAt USER(S). (Name and till* of individual(s) who will use or directly 5. RADIATION PROTECTION OFFICER (Name of peron designated as radiation pro
supervise use of byproduct material. Give fraining and experience in Items 8 and Iection officer if other than individual user. Attach resume of his raining and ex
9.) perience as in Items 8 and 9.) 

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 

Cobal t 60 number, number of sources and maximum activity per source.) 

Cesium 137 Physical Manufacturer Model Maximum Maximum Total 

Europium 152(with trace Form No. Activity Activity at Any 

of Europium 154) Per One Time 
Source 

Cobalt 60 U.S. NUClearCapsuleup to 1,000 millicuries 
Sealed Corporation Type 500 
Source or equivalent338 mc 

Cesium 137 U.S. Nuclear Capsule up to 1,000 millicuries 
Sealed Corporation Type 500 
Source or equivalent 376 mc 

Europium U.S. Nuclear Capsule up to 1,000 millicuries 
152 Corporation Type 500 

Sealed S. . , -- ;i •. M375 mc
7. DESCRIBE PURPOSE FOR WHICH BYPRODUCT MATERIAL WILL BE •'0ED6('•()1 b;u';oc`u' teriol is for "human use," supplement A (Form AEC-313o) must be com

pleted in IKsu of this item. If byproduct material is in the form of a sealed source, include the make and model number of the storage container and/or device in 
which thesource willbetoredand/orused.) These sources will be used in making investigations concernin 

a radioisotope snow gage in fulfillment of a contract with the Walla Walla District 
Corps of Engineers. The sealed sources will be used in the same manner as indicated 
in the original license application. Collimators similar to those described in the 
original application will be used except that more shielding will be used with the 
stronger sources. Under no circumstances will any of the sealed sources be opened.

(See attached sheet for list of containers) 

FOR DIV. OF COMPLIANCE 41
415 (Continued on reverse side)
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Form AEC-313 
(5-58)

I I . r ,



7. COMMERCIAL STORAGE CONTAINERS 

Isotope Activity Manufacturer Model No.  

Cobalt 60 up to 40 mc Isotope Specialties SC-3 
Cobalt 60 up to 200 mc U.S. Nuclear Corp. SL-8-1.5 
Cobalt 60 up to 500 mc U.S. Nuclear Corp. SL-10-1.5 
Cesium 137 up to 15 mc U.S. Nuclear Corp. CL-4-1.5 
Cesium 137 up to 100 mc U.S. Nuclear Corp. SL-5-1.5 
Cesium 137 up to 500 mc U.S. Nuclear Corp. SL-6-1.5 
Europium 152 up to 10 mc U.S. Nuclear Corp. SL-6-1.5 
Europium 152 up to 500 mc U.S. Nuclear Corp. SL-10-1.5 

The above listed storage containers or equivalents are to be used.  

13. FACILITIES AND EQUIPMENT 

Laboratory facilities on the University of Idaho campus at Kirtley 
Engineering Laboratory, the Engineering Experiment Station and a 
physical plant building will be used in this research program. A 
sketch of the physical layout of the equipment is shown in the 
original application. The sources to be used at the remote test 
sites on Moscow Mountain or Hemlock Butte will be sealed in heavily 
shielded collimators which will be firmly fixed in place. The 
remote facilities are further discussed in Item 14. Remote handling 
tools include the following: two 4-foot grip tong remote handlers, 
one 4-foot grip tong remote handlers, one 4-foot remote handler for 
magnetic sources and one 4-foot remote handler for non-magnetic 
sources. Twenty-five lead bricks 2" x 4' x 8" are available. Lead 
filled iron pipes as shown in the drawing with the original application 
will be used as collimators and with tops in place as storage con
tainers. Commercial storage containers or their equivalents which 
will be used are listed under Item 7.  

14. RADIATION PROTECTION PROGRAM 

The Rules and Regulations as prescribed in "Title 10 - Atomic Energy, 
Chapter 1, Atomic Energy Commission, Part 20 - Standards for Protection 
Against Radiation" shall be followed.  

Only qualified personnel familiar with the hazards of radiation 
are permitted in the radiation area. Direct radiation is emitted only 
through the top of the collimators. The remote testing site on Moscow 
Mountain has a heavy, woven wire fence seven feet high. The fence 
will be posted on all sides with AEC radiation warning signs and 
University of Idaho radioisotope snow gaging signs. Isotopes shall 
be installed by one of the five persons mentioned in Item 4. The 
remote site at Hemlock Butte will similarly be fenced and posted with 
radiation warning signs. The remote snow gage sites will be surveyed 
at least once a year to determine the radiation levels.  Leakage tests will be made by an AEC authorized person or by one 
of the personnel mentioned in Item 4 using a commercial leak test kit.  
Leakage tests of the sealed sources on the University of Idaho campus 
will be made at least once every six months. At the remote sites 
leakage tests will be made at least once a year since these sites may 
may be accessible only during the summer.  

!,' 4 1_5_RD 
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During the period of the research program when the sources are 
not in use, they will be stored in their collimators or in their 
original shielded shipping containers. These containers will be 
kept in a locked room with radiation warning signs posted on the 
door.  

15. WASTE DISPOSAL 

The radioisotope sources will be used until they have lost most of 
their activity and then they will be disposed of in accordance with 
paragraphs 20.301 through 20.305 of AEC 10-CFR-20.

41156
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UNIVERSITY OF IDAHO 

ENGINEERING EXPERIMENT STATION 

MOSCOW. IDAHO

THE DIRECTOR

January 4, 1962

'(7 

/ 
/

4r. 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: 

I would like to be authorized to perform leak tests on a 40 millicurle Cobalt 
60 sealed source (Isotope Specialties Type 38) owned by the University of Idaho 
Engineering Experiment Station, as authorized by AEC Byproducts Material License 
No. 11-197-4(G63).  

I propose to make the leak tests in the following manner. The 40 mc. Cobalt 

60 sealed source will be wiped thoroughly on a filter paper using a 48-inch remote 
handling tool. The filter paper will be saturated with an organic solvent to 
increase the efficiency of the operation. The filter paper will be given a pre
liminary check with one of the following Instruments: Atomic Accessories Model 
SM-131 survey meter, Baird-Atomic Model 414 logarithmic survey meter, Nucor Model 
D-IA survey meter. The filter paper will then be counted using either a Baird
Atomic Model 2010 scalar or Baird-Atomic Model 810 well type scintillation detect
or and Baird-Atomic Model A-2-17B single channel scintillation spectrometer.

If no leakage 
in cotton and left 
then be counted in

is apparent in the above test, the sealed source will be wrapped 
for at least a day in a small sealed container. The cotton will 
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 Isotopes Specialties Company for repair or dis
posal and your division will be notified of this action as specified in Condition 
19C of our license. Containers and carriers, as well as any other equipment that 
have had contact with the leaking source, will be decontaminated with the advice 
of our radiation protection officer. Appropriate records of the tests will be 
kept as required by Condition 19B of our license.  

I received training in the use and handling of sealed sources at the United 
States Atomic Energy Commission, Hanford Operations, Rlchland, Washington, as 

outlined in the University of Idaho Engineering Experiment Station's byproduct 
materials license application of June 16, 1961. I gained considerable experience 
in handling sealed sources during the performance of work under a contract with 
the Walla Walla District of the Corps of Engineers during the summer of 1961.  

Vn.... 4 ,i,., - / I'

Don L. Duncan 
Research Technologist

DLD: dj s
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ADDRESS REPLY TO 

THE DISTRICT ENGINEER 

NOT TO INDIVIDUALS 

NPWGW

U.S. ARMY ENGINEER DISTRICT, WALLA WALLA 
CORPS OF ENGINEERS 

BLDG. 602. CITY-COUNTY AIRPORT 

WALLA WALLA. WASHINGTON 

18 July 1961

Mr. Lyall Johnson 
Chief, License Branch 
U. S. Atomic Energy Commission 
Washington 25, D. C.  

Dear Mr. Johnson: 

Reference is made to application for Byproduct Material License 

dated 16 June 1961 from the University of Idaho.  

This University is presently engaged in some very important 

research on radioactive snow gaging equipment for the Corps of Engineers.  

The work involves the use of Cobalt 60 and has a deadline for completion 

of I September 1961. Any effort to expedite the issuance of above 

license will be greatly appreciated.  

Sincerely yours, 

DColonel, CE 
District Engineer

IN 

�.1



UNIVERSITY OF IDAHO 
ENGINEERING EXPERIMENT STATION 

MOSCOW, IDAHO 
OFFICE OF THE DIRECTOR 

July 6, 1961 

Lyall Johnson, Chief 
Licensing Branch 
Division of Licensing and Regulation 
U. S. Atomic Energy Commission 
Washington 25, D. C.  

Dear Sir: 

Could you please advise how soon we may expect action 

on application for Byproduct Materials License submitted in 

the letter of 16 June 1961 signed by A. S. Janssen? The 

need is urgent to proceed with the investigational program.  

Very trul yours, 

C. C. Warnick 
Associate Director 

CCW:ar 
Air Mail



ATOMIC ENERGY COMMISSION 

APPLICATION FOR BYPRODUCT MATERIAL LICENSE
B Form approved.  
Budget Bureau No. 38-R027.3.

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 25, D. C. Attention: Isotopes Branch, Division of Licensing and Regul ation.-4pon approval of this 
application, the applicant will receive an AEC.By.product 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.

SI / 1 1. (a) NAME AND STREET ADDRESS OF APPLICANT. (Institution, firm, hospital, (b) STREET ADDRESS(ES) AT WHICH BYPRODUCT MATERIAL V/ILL BE USED. (if 
person, etc) different from I (a).) 

University of Idaho campus and at remote 
location on Moscow Mountain in Latah 

University of Idaho County at Section 14, T 40 N, R 5 West.  
Moscow, Idaho 

2. DEPARTMENT TO USE BYPRObUCT MATERIAL 3. PREVIOUS LICENSE NUMBER(S). (If this is an application for renewal of a 

license, please indicate and give number.) 

Engineering Experiment Station None 

4. INDIVIDUAL USER(S). (Name and title of individuat(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 tection officer if other than individual user. Attach resume of his training and ex

9) L. M. Maxwell Assistant Professor perience as in Items 8 and 9.) 

D. L. Duncan Research Technologist Dr. Duane J. LeTourneau V. E. Penton InstructorDr Dan J.L oreu 
V. A. Menean Instructor Associate Professor of Agricultural G. A. McKean Instructor Ceity 
H. Singh Research Technologist ChemistrI.  

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 

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

Cobalt 6 0  1. Cobalt 6 0  40 mc source in type 38 capsule with model SC-3 
cylindrical shipping-storage shield.  

(Isotope Specialties, Burbank, California) 

During the course of the research we may wish to acquire 
an additional Cobalt 6 0 40 mc sealed source of the same 
type. This would make a maximum of 80 millicuries in 
our possession at any one time.

7. DES:CRKIBE: PURPOSE•l FOR WHIC;H BYPRODUCT MATERIAL WILL BE USED. (If byproduct material is for "human use, " supplement A (Farm AEC-313a) must be cornpleted in lieu of this item. If byproduct material is in the form of a sealed source, include the make and model number of the storage container and/or device in 
which the source will be stored and/or used.)

This unit will be used to study problems with a radioisotope gage now being used 
by the Walla Walla District Corps of Engineers.Research will be conducted on 
calibration of a unit with water and snow with scintillation and G.M. counter 
equipment. This will be a sealed unit used in collimator as shown on attached 
sketch. Storage unit will be as indicated above. The unit will be eventually 
moved to a remote site on Moscow Mountain noted on sketch. This will be inspected 
before final disposition is made.

FOR DIV. OF COMPLIANCE
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For~m AEC-313 (5-58)

TRAINING AND EXPERIENCE OF EACH INDIVIDUAL NAMED I
8. TYPE OF TPAINING

a. Principles and practices of radiationI 

protection ...... ...... .. .. .. .  

b. Radioactivity measurement standcrdiza-.  

tion and m-initorinr te.chniau" rind in- I 
str-mnents .............. I 

c. Mothemratics and cnlculctions basic to thel 

use and mea$surement of radioactivity L 
d. Biolopiral effects of rodintion ........

WHERE TRAINED

Training to be given b•

Hanford Operations of A.E.C.  
as necessary for this work.

This is to be given during

attached explanation.

9. EXPERIFNCE WITH RADIATION. (Actuat use of radioisotopes or equivalent experience.)

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

The, persor 
sources ol 
An attache

s mentioned in Item 4 have had no appreciable E 
this magnitude other than described in Item 8 

d sheet describes the experience of our radiati

10. RADIATION DETECTION INSTRUME.NTS. (Use supplemental sheets if necessary.)

xperience with 
above.  
on officer.

TYPE OF INSTRuIMENTS NUMBER 
(Include make and mo.

1el number of each) AVAILABLE

Attached list g: 
at the Universi-

RADIATION SENSITIVITY RANGE WINDOW THICKNESS 
DETECTED ( mr/hr) (mg/cm2)

11. METHOD, FREQUENCY, AND STAN')ARDS USED IN CALIBRATING INSTRUMENTS LISTID ABOVE.

Radioisotope

USE 
(Monitoring, surveying,

S Laboratory

See above. (These are calibrated by our Radioisotopes Laboratory.)

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

10 Model L65 Pocket Chambers Nuclear Chicago Company 
1 Model L60 Charger-Reader Nuclear Chicago Company 

INFORMATION TO BE SUBMITTED ON ADDITIONAL SHEETS 
13. FACILITIES AND EQUIPMENT. Describe laboratory facilities and remote handling eouipment, storage containers, shielding, fume hoods, etc. Explanatory sketch 

of facility is attarhed. (Circle answer) 0 No

14. RADIATION PROTECTION PRO(RAM. Describe the radiation protection program including control measures. If application covers sealed sources. submit leak 
testing procedures where opolicahule, name, trainina, and experience of person to perform leak tests, and arrangements for Performing initiel radiation survey, ser".  
icing, maintonance and renair of th. source.

15. WASTE DISPOSAL. If a commercial waste disposal service is employed, soeci'fy name of company. Otherwise, submit detailed descriution of methods which will 
be used for disoosinq 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 CERTIFICATE ON BEHALF OF THE APPUCANT NAMED IN ITEM 1, CERTIFY THAT THIS APPLICATION IS 

PREPARED IN CONFORMITY WITH TITLE 10, CODE OF FEDERAL REGULATIONS, PART 30, AND THAT ALL INFORMATION CONTAINED H!jkEIN, INCLUDING ANY 
SUPPLEM.NTS ATTACHED HERETO, IS TRUE AND CORRECT TO THE BEST OF OUR KNOWLEDGE AND BELIEF.\ -

-Ur4jeersity qt 1d a h Q, '

Applicaain e in tey~ ~-' 
By-Date 19 June 1961

Deuty Trsa~ 
Title of certifying official . . .  

,, -

U.S. GOVERNMEDNT PRNTING OFFICE: 1960 0- 568569

measuring)

WARNING.- kB U. S. C., Section 1001; Act of June 25, 19A8; 62 Stat. 749; makes it a criminal offense to m, *e a willfiIly'false ,tatement or 
represe.ntation to qy deoartment or aqency of the United States as to any mntter within its ;urisdictinn. j 1

Form AEC-313 (5-58)

ý



8. TYPE OF TRAINING 

Arrangements have been made to send the persons named in Item No. 4 to 
the United States Atomic Energy Commission, Hanford Operations, at Richland, 
Washington to receive training as deemed sufficient for the purposes of this 
research project. The training will be completed by June 24, 1961. A copy 
of a letter from Mr. J. E. Travis is attached describing the period of this 
training. All of those mentioned are University engineering graduates.  

9. EXPERIENCE WITH RADIATION (Radiation Protection Officer) 

Dr. Duane J. LeTourneau 
Associate Professor of Agricultural Chemistry 

(8) Type of Training 

Trained in all items.  

a. Principles and practices of radiation protection.  
b. Radioactivity measurement.  
c. Mathematics and calculations.  
d. Biological effects.  

Trained at Oak Ridge Institute of Nuclear Studies. Duration of training was 
four weeks in a formal course.  

He has served over one year of supervision of radiation hazard problems on 
the campus and worked under A.E.C. License No. 111-197-3.  

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

The Atomic Accessories Model SM-131 portable radiation detector will be 
used as the survey meter. A reference source is attached to .this instrument 
and a calibration will be made prior to each time it is used. Further cali
bration and maintenance of this instrument will be made by the University 
of Idaho Radiation Laboratory on an annual basis.  

13. FACILITIES AND EQUIPMENT 

During the course of this research program laboratory facilities will be 
maintained on the University of Idaho campus, either in the Kirtley Engineering 
Laboratories or in the Engineering Experiment Station. A sketch of the pro
posed physical layout of the equipment is shown in the covering letter. Later 
when the radioactive source is moved atop Moscow Mountain a stationary mounting 

shall be provided as described in item 14.  

Remote handling equipment consists of two magnetic source extension 
handlers about 3 feet long and 6 lead bricks 2" x 4" x 8". A storage container 
(Model SC-3 Isotopes Specialty Company) and a lead filled iron pipe (used as 
a collimator; see attached drawing) will be used as storage devices.  

14. RADIATION PROTECTION PROGRAM 

The Rules and Regulations as prescribed in "Title 10 - Atomic Energy, 
Chapter 1, Atomic Energy Commission, Part 20 - Standards for Protection 
Against Radiation" shall be followed.  

FOR DIV. OF COMPLIANCE



-14. (continued) 

Only qualified personnel familiar with the hazards of radiation are 
permitted in the radiation area. Rays are emitted only through the top of 
the collimator which has a 1-1/4 inch opening. The experimental snow gaging 
station at which the C060 is to be used will be fenced with barbed wire and 
posted on all four sides with conventional A.E.C. radiation warning signs and 
University of Idaho radioactive snow gaging signs. Isotopes shall be installed 
by one of the five personnel mentioned in item 4.  

The remote snow gage site (on Moscow Mountain) shall be surveyed annually 
by the user. Maintenance and repair, if needed, will be made by the above 
personnel. With the protective collimator cup in place, exposure rates, as 
measured by the Corps of Engineers, were 2 milliroentgens per hour or less 
at the cap.  

During the period of the research program the C060 source, when not in 
use, shall be stored in either the collimator or the original shipping case 
in a small concrete surrounded room guarded by two doors, both of which shall 
be locked. Warning signs shall be posted on both doors. This room is located 
in the basement of Kirtley Engineering Laboratory No. 2.  

15. WASTE DISPOSAL 

CoL isotopes will be used until decayed (5.3 years half life) and then 
disposeý of in accordance with paragraph 20.301 or 20.305 of A.E.C. I0-CFR-20.

r'. r� '\ (�
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UNIVERSITY OF IDAHO 

COLLEGE OF ENGINEERING 

MOSCOW. IDAHO 

OFFICE OF THE DlEAN 

16 June 1961 

Mr. Lyall Johnson, Chief 
Licensing Branch 
Division of Licensing and Regulation 
U.S. Atomic Energy Commission 
Washington 25, D.C.  

Dear Mr. Johnson: 

Enclosed is our application for Byproduct Material License along 
with the required attachments. In addition the following information 
is supplied: 

1. Applicant: University of Idaho, Moscow, Idaho 
Administrative Officers: 

D. R. Theophilus, President of the University 
H. W. Steffens, Vice President 
K. A. Dick, Vice President 

2. This license for Byproduct Material handling is requested so 
that a research project carried on by the Engineering Experi
ment Station under contract of the Corps of Engineers may get 
underway. This research program consists primarily of cali
brating a radio isotope snow gaging system. A simple sketch 
of the physical layout of the equipment used in this project 
is attached to this letter.  

3. The license is requested for an indefinite period of time.  

4. A maximum of 2-40 millicurie sources of Co6 0 will be used on 
this project at any one time. We shall initially have only 
1-40 mc source.  

5. (a) The estimated date on which the University desires to 
receive the shipment of 1-40 millicurie source of Co6 0 

is July 15, 1961.  
(b) Only sealed sources shall be employed.  
(c) The material will be located on the University of Idaho 

campus or on Moscow Mountain.  

6. The training and experience of the proposed individual users 
are explained in the attachments to the license application.  

7. All other details of the proposed research project are illus
trated in the attachments to the application.  

DW. OF COMPLIANCE



Mr. Lyall Johnson

8. Proposed procedures to protect health and minimize danger to 
life or property are described in "Regulations Governing the 
Safe Handling of Radioactive Isotopes at the University of 
Idaho". These are attached to the application.

A major portion of this program 
so that the reports are available to 
the forthcoming winter's activities.  
should appreciate any assistance you 
processing of the application.

pd 
Encl.

must be completed during this summer 
the Corps of Engineers for use in 
It is for this reason that we 

may extend to us in expediting the 

Very truly yours, 

A. S. Janssen 
Dean of the College of Engineering 
and Director of the Engineering 
Experiment Station.  

Universty ofId. yBuar)

16 June 1961-2-



SK-TCH OF SYSTEM LAYOUT
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UNITED STATES 
ATOMIC ENERGY COMMISSION 

HANFORD OPERATIONS OFFICE 

P. O. BOX 550 

RICHLAND, WASH INGTON 

JUN 13 1961 

Mr. C. C. Warnick, Associate Director 
Engineering Experiment Station 
University of Idaho 
Moscow, Idaho 

Dear Mr. Warnick: 

We will be glad to furnish the instruction you requested in 
your letter of May 26. Since you will be using a sealed 
cobalt-60 source, we feel that one day should be adequate 
to give all instruction and demonstration needed for its 
handling and to discuss our telemetering system.  

A day during the latter part of the week of June 19 through 
23 would be satisfactory for your trip to Hanford; some of 
the Hanford health physicists will not be here during the 
first two days of the week. Five to ten persons attending 
the session will create no additional problems and there 
will be no charge for this training.  

Please inform us as to which day we may expect the group.  

Very truly yours,

3 ur-u-



RADIOISOTOPES EQUIPMENT, UNIVERSITY OF IDAHO

1 Survey meters-E1-Tronrcs, sm-3 
2 Tracerlab, Su-14 
2 Atomic Accessories, Model Si-131 
1 Baird-Atomic Model 414, Logarithmic 
1 Auto Scaler, Tracerlab SC-lB 
I RCL Scaler, 'Radiation Counter Laboratories, Mark 13 Model 1 
5 Baird-Atomic Model 123 G-M Scaler 
1 Baird.Atomic Model 2010 Scaler 
1 Windowless flow counter, Radiation Counter Laboratories 
1 Scintillation detector, Nuclear, Chicago 
1 Baird.Atomic Model, 810A well type scintillation detector 
1 Pulse Height Analyzero Tracerlab, RLIl6SR 
1 Baird-Atomic Model, A-2-17B single channel scintillation spctrometer 
1 Rate meter, Tracerlab, Sc34Bd 
1 Caxbon counter, Tracerlab, SC 55 
I Windowless flow counter, Tracerlab Sc, 166 
S Paird-Atomic Model 822B stand and end window GK tubes 
1 Baird-Atomic Model 821B micro-thin end window flow counter 
1 Baird-Atomic Model 410 count rate meter 
I Atomic Accessories Model RSC.SA chromatogram scanner with recorder 
1 Remote pipettor 
2 Atomic Accessories Model RHT 60.3 remote handling tools 

25' Atomic Accessories Model LB.24 lead bricks 
3 Atomic Accessories Model AB-23 absorber sets 
1 Atomic Accessories Model L-75 Isotope Analysis Kit (electroscope) 

10 I" IF-I indium foils 
2 A FC-14 planchet storage cabinets 

1000 " NP.fI nickel plated cupped planchets 
1000 "" LT-16 lusteroid well counter tubes 

5 A" PF-44 planchet forceps 
5 " U RD-43 Ring and disc sets 
1 " a SPP-69 sample spinner 

20 f IV MP-74 micropipette transfer(2 ea. l) 2•, 5? 
10A, 25), 5001, 100\, 250?', 500, and 1 ml .) 

S " " " RP&65 remote pipetter 

2 I" 370/271 B73 neutron counters 
1 a " P4200.l lead container for Co 60 -3 to be supplied 
1 " N F-200-5 lead container for 0o60)3 with Cob0 
1 "" LS.62 lead shield and collimator 

10 IT BS8435 shielded syringe (0.10cc) 
I " SL-11 education source kit 
1 Baird-Atomic Model 255 non-overloading proportional amplifiers 
5 I " " 960 dual purpose precision timers 
5 a a X 800D low background iron shields 
2 Atomic Accessories Model 2009 cosmic ray tubes 
1 " " I RRMA.C.X51 single channel recorder 
1 Baird-Atomic Model 812 scintillation probe 
1 Atomic Accessories Model L..24K-58 landsverk charger 
2 " AGR-28 pressure regulators

-' I- -�
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