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Pursuant to the Atomic Energy Act of 1954 and Title 10, Code of Federal Regu ions, 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 andr 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 General Steel Industries

2. Address 1417 State Street

Granite City, Illinois

In response to application
dated February 15, 1963,

S. License number 12-8271-I is amended in Its

4. Expiration date

May 31, 1964

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 Source (Budd A. No single source to exceed
Company Model 41706) one (1) curie.

9J. tiutnonzea use

A. To be used in Budd Company Model l10AB exposure device for the performance of
[ i ndustrial radiography.

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

11.

I~I

The licensee shall comply with the provisions of Title 10, Part 20, Code of Federal
.Regulations, Chapter 1, "Standards for Protection Against Radiation" and Part 31,
"Radiation Safety Requirements for Radiographic Operations." In lieu of the control
device requirements of Section 20.203(c)(2) of 10 CFR 20, the entrance to the high
radiation area xmst be under continuous -surveillance of a radiographer or radiog-
raphei' assistant and/or locked, so as to make the area inaccessible at all times
when a radiation level exists therein which could cause an individual to receive a
dose in excess of 100 illiren in one hour.

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 application dated
February 15, 1963, and in related documents and amendments as follows:

A-. Letters from Gordon M• Millin dated February 14, March L5, and April 9, 1963,
and enclosures thereto.
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Pursuant to the Atomic Energy Act of 1954 and Title 10,' Code of Federal Re~u~fo~, Cha~ter 1, Part 30, 
Licensing 6f Byproduct Material, and in reliance on statements and representations heretofore made by the 
licensee, a l~cense 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 purpos~(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. .' ·,:.:;:i',;J 

~ •. "'t". Name 
Licensee 

General Steel Industries 

III reapona. to~p1ic8t1on 
datedl'ebruary lS~ 1963, 

9. License number 12-8211-1 i:aamellded illite j. 

is 
I:~ 
tl 

• ..... " ....... - ..... _"':":A-~ .. )" ... 11"IIW-S: 
2. Address 1417 State street 

Gr.aniteCity, Illinoi8 
4. Expiration date 

-., 

6. Byproduct material 
(element and mass number) 

Cobalt 60 

9. Authorized use 

.. Hay 31, 1964 
5. Reference No. 

7. Chemical and/or physical form 

A. Sealed Source (Budd 
CBmpsn,y ~el 41706) 

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

A. No single source tOfteeeel 
one (1) curie. 

to be used in Budd Company Hodel 1l0AB exposure device for the pe~form&nce of 
industrial radiography. 

lt~~ 
l:'- CONDITIONS 
W4 10. Unless otherwise specified, the authorized place of use is the licensee's address stated in Item 2 above. 

t"~ll. The l-iaenaee shall comply with the prov18ionll of Title 10, Part 20, Code of Pecieral 

f
\Regulat1ODe ... Chapter 1. "StanGarde f.,r ProtecUon Against R.aCllation" and Part 31, 
~.;:." "Radiatton safety Requirements for R.adiographic Operations." In Ueu of the control 
Iy?-' device requirements of Section 20.203(c)(2) of 10 Cn. 20, the entr8l'u~e to the high 

";{z{ racUation arealllJat be under contiDuoua.urveiUance of a radiOgrapher 01' radiog­
;,:JJ1 rapheie anistallt and/or locked, 80 as to make the area i.naccessible at all timea 

.'1 when a radi.adcin lev.1 ex18's turein which coul. cause ail individual to receive a 
',;\ 'dose in excesa of 100 milu'rem ·in CIllO hour. 
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Except as specifically p~ovide4 otherwiee by this licen... the U.cen8ee shall p08sess 
end use byprocluct material .scribed in Items 6. 7. and 8 of thb Ueense in accord­
ance with statements, repltesentatlons and pro~eGures cOIlta1ned ill application dated 
February 15, 1963. and in relat~ documents 8Zld amendments as f.llova: Jtl 

(t·· A. Letters from G9rdon He Millin dated February 14, March 15, and April 9, 1963, 
andenclosurea the~et.. . 
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Supplementary Sheet

iUcense Number 1
((E64)

Amendment NHo.

..Continued from Page 1

CONDITIONS

13. The licensee is authorized to. receive: :possess :and use ,sealed sources of Cobalt 60
where the, ,eadioadtivity exceeds- t'he maxinuim amount of radioactivity specified In
Item 8 -of this license provided:

A. -Suclh possession :does, not exceed: the quantity per sorescifiedinIe 8
by -more than 10% for Coýbalt 60; -and

B ... Records of ýthe licensee ;show that :no more than the maximom amount of radioactivity
per source specified in Item. 8 -of the license was ordered from the-supplier or
transferor of the byproduct material.

For the U. S. Atomic Energy Commission

AR 2 1963 gJ

Ddte_

.Wadhlngton 25,D. C.

b.f
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Supplementary Sheet 

License Number 12-8271:"] 
(E64) 

Amendment No. 1-

,Continued from ,Page 1 

The li~eaSf3~is authOiizecito· re~ei.ve'; :possessand ,u.e ,s.ale4i ,sciurcesofCob8'lt 60 
wherethe/~ioactivtty e:xee~s-t'b.e maximum amount of radioactivity specified in 
.ItemS ~cif1;his license pi'oV,idecl: 

B •. 

-Su'\l1possessi:(JI\does not exceee the quantity per 'I!ourcespecified in Iteui;8C""i;',f"~)"" 

by more than lO~f~rCo.ba.l-t 60; azul 

-Records of ,the l-icl1m"e ,show that 'llOB19re than the mBXimUmamowlt of rad-i.oactivil~ 
per sOurce specified in .Item ,8 ,of the li.cens'ewas ordered frOm the ;suppl ier or 
'tr·ansferor ,of thel)yproductmateria-l. 

For the U. S. Atomic Energy Commission 



GI EE N E R R L S T E E L I N D U S T R I E S , I N C.

GRANITE CITY, ILL.

February 14, 1963

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

Dear Mr. Mason:

Enclosed is our application for the renewal of UnitedtStates
Atomic Energy Commission Byproduct Material License #12-8271-I comprising
form 313 and 313B.

In addition you will find a request for additional radiographers
on attachment 313 - 4, 8 and 9.

Recently your Mr. Price, after an inspection by an A. E. C.
inspector, requested a survey of the roof area above the sources. This
has been included as a portion of our application for license along with
a letter from Dr. Konneker of Nuclear Consultants Corporation explaining
the circumstances of the survey.

Also included is a proposed radiographers training program
which we would like to institute due to fluctuation in personnel.

For your reference we have also included a copy of the original
license application.

We are also requesting that you send to Mr. R. W. Ripley at
this address, a dozen copies of Title 10, Parts 20, 30 and 31 for distri-
bution to the interested parties, and a dozen copies of forms A. E. C.
313 and 313B for use in our next application for renewal.

Would you please take this application under advisement and
notify us of your decision.

/ ~,( I

Yours very truly,

Gor on McMillin
Vice President & General Manager

WED/vs
Encl. --n

4ýFOR DIV. OF COMPLIANC
General Office: GRANITE CITY, ILL.

Plants: GRANITE CITY, ILL. . EDDYSTONE, PA. * ST. LOUIS, MO. * AVONMORE, PA.

Divisions: ST. LOUIS CAR - NATIONAL ROLL

- _j I I

GE N ERR L S TEE L NDUSTR E S , N C. 

GRANITE CITY, ILL. 

February 14, 1963 

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

Dear Mr. Mason: 

Enclosed is our application for the renewal of UnitedfStates 
Atomic Energy Commission Byproduct Material License #12-8271-1 comprising 
form 313 and 313B. 

In addition you will find a request for additional radiographers 
on attachment 313 - 4, 8 and 9. 

Recently your Mr. Price, after an inspection by an A. E. C. 
inspector, requested a survey of the roof area above the sources. This 
has been included as a portion of our application for license along with 
a letter from Dr. Konneker of Nuclear Consultants Corporation explaining 
the circumstances of the survey. 

Also included is a proposed radiographers training program 
which we would like to institute due to fluctuation in personnel. 

For your reference we have also included a copy of the original 
license application. 

We are also requesting that you send to Mr. R. W. Ripley at 
this address, a dozen copies of Title 10, Parts 20, 30 and 31 for distri­
bution to the interested parties,'and a dozen copies of forms A. E. C. 
313 and 3l3B for use in our next application for renewal. 

Would you please take this application under advisement and 
notify us of your decision. 

WED/vs 
Encl. 

General Office: 

Plants: GRANITE CITY, ILL .• EDDYSTONE, PA .• ST. LOUIS, MO .• AVONMORE, PA. 

Divisions: ST. LOUIS CAR. NATIONAL ROLL GS::C 



Form AEC-313
(5-58)

ATOMIC ENERGY COMMISSION

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

INSTRUCTIONS.-Complete Items 1 through 16 if this is an initial application. If application is for renewal of a license, com-
plete only Items 1 through 7 and indicate new information or changes in the program as requested in Items 8 through 15. Use
supplemental sheets where necessary. Item 16 must be completed on all applications. Mail three copies to: U. S. Atomic Energy
Commission, Washington 25, D. C. Attention: Isotopes Branch, Division of Licensing and Regulation. Upon approval of this
application, the appl icont will receive an AEC Byproduct Material License. An AEC Byproduct Material License is issued in
accordance with the general requirements contained in Title 10, Code of Federal Regulations, Part 30 and the Licensee is sub-
ject to Title 10, Code of Federal Regulations, Part 20.

1. (a) NAME AND STREET ADDRESS OF APPLICANT. (institution, firm, hospital, (b) STREET ADDRESS(ES) AT WHICH BYPRODUCT MATERIAL WILL BE USED. (If
person, etc.) different from I (a).)

General Steel Industries
1417 State Street Same
granite City,, Illinois

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.) hpplicati• for
metallurgy Perroneval of ice s ge Mo.' U 82l.-1

.... ___ expiratiou date April. 30, 1;0.
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.)

Ur . Wobert Ripley Mr. Robert Ripley with assLstace
(See attached) from a consulting physicist from

Nuclear consultants Corporation

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.)Metallic source of Cobalt in a ealed source. Thesealed source vas obtained frem the 3udd Company,

their source capsule asembly N.. 300-041706(3).
-There are twm such sources mounted in the Budd
Company's Model lOA, Unitren Radiographic cameras,
each source will be less than I curie each.

7. DESCRIBE PURPOSE FOR WHICH BYPRODUCT MATERIAL WILL BE USED. (If byproduct material is for "human use," supplement A (Form AEC-313a) must be com-
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/or used.)

This material (00-60) is In the form of a sealed source to be used only within
a specially constructed room in the plant for'radiographic inspections of large
steel castings. IM source capsule assembly number Is the sudd Company Model
300-041706CS) and is used in a rollout type cmera, the sudd Company's model
11OA Unitren Radiographic equipment.

C4
(Continued on reverse side)

ATOMIC ENERGY COMMISSION 
form approved. Form AeC-313 

(5·58) APPLICATION FOR BYPRODUCT MATERIAL LICENSE Budget Bureau Na. 38-R027.4. 

INSTRUCTIONS.-Complete Items 1 through 16 If this is an initial application. If application is for renewal of a license, com­
plete only Items 1 through 7 and indicate new information or changes in the program as requested in Items 8 through 15. Use 
supplemental sheets where necessary. Item 16 must be completed on all applications. Mail three c0r.ies to: U. S. Atomic Energy 
Commission, Washington 25, D. C. Attention: Isotopes Branch, Division of Licensing and Regu ation. Upon approval of this 
(lpplication, the applicant wi" receive an AEC Byproduct Materiol License. An AEC Byproduct Material License is issued in 
(lccardance with the general requirements contained in Title 10, Code of Federal Regulations, Part 30 and the licensee is sLib­
ject to Title 10, Code of Federal Regulations, Part 20. 

1. (a) NAME AND STREET ADDRESS OF APPLICANT. (Institutian, firm, haspita/, (b) STREET ADDRESS(ES) AT WHICH BYPRODUCT MATERIAL WILL BE USED. (If 
per,""" etc.) different from J (a).) 

i_ra1 8t .. 1 lad.tri •• 
1417 State Str .. t .... 
Iraalt. City, 1111801. 

2. DEPARTMENT TO USE BYPRODUCT MATERIAL 3. PREVIOUS LICENSE NUMBER(S). (If this is an application far renewal af a 
license; please indicate and give number.) Appllea~l_ for 
i'~al .flte .... Jo." 12-82)1..-1 
.. irati_ 'ate .Ap~l)O. 1fw 

4. INDIVIDUAL USER(S); ·(Name and title af individual(s) wha will use ar directly 
supervise 'use of byproduct mate~ia'. Give fraining on~ experi~nce in "~ms.8 and 

5. RADIATION PROTECTION OFFICER (Name of person deslgnated as radiation pro-
tection'officer if other thon" individual user. AHach resume of his tr~;njng and ex-

9.) 
Nr. lloHrt I1pl., 
(S_ attKhe4) 

6. (a) BYPRODUCT MATERIAl. (Elements 

00' .~=fj """. 

perience as in IIems 8 and 9.) 

Nr ....rt l1,ley vitia ... l.tae. 
fro. a cou1l1tlaa ,hyaleut fn. 
.ucloar Coaa1l1taat. Corporatloa 

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

.. ta111e .. un.' of Coltalt 1.a aWN aou.re.. !he 
•• aled 801II'ee va. .btd'" fna t"- ...... c:o.paa,. 
thelr ilollreo capa1l1~ ... '-1, Jo. 300-041706(1). 
!ben are tw.uch.ollre •• BI01IIlt" 1. the ... 
eoap..,.'. IlNel 110 •. VDltr_ a.u; •• raphle c_ru, 
.acla Hurce will It. 1 ••• tIaaa I c.al • .-cia. 

7. DESCRIBE PURPOSE FOR.WHICH BYPRODUCT MATERIAL WILL BE USED. (If byproduct m'alerial is for "human use," supplement A (form AEC-313a) must be com-
pleted in lieu of ,";s item. If ~yproduct material is in the fo~ 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.) 

TId ... tert.1 (C:O-60) 1. 1. tile fora of a ••• 1_ HU.:e to It. WI,.. _1, vitld. 
a .peelally coutructe4 na. 1. tbe ,bat for raM.opaphic l .. peed_ of lara • 
• t .. l caat1aa.. !be .. urea e.,.1I1e ..... 1' .-'r 1. tile ... c.p..,. IlMel 
JOO-041706(1) .. 1. 11'" 1. a ro11ollt type e_ra, the ... c-paa,' ..... 1 
110A Vialtna a.l1oaraphlc ... ,...t. 

(Conllnued on reveroe Side I 

.. ... 
.. v' .-., 

! ,,""-' '-1" il, ,; \.;; , , -+ 
-" .J wi 



I 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 attache Yes No Yes No

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

See attached

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)

KIW ffodel C$40A 2 . beta 0-5 30 w ~ monitoring ýand,
Biau 0-50 uvyn

0-500
0-5000
0-50000
mr/hr

11. METHOD, FREQUENCY,'AND STANDARDS USED IN-CALIBRATING INSTRUMENTS LISTED ABOVEZVoy ttbzee, uonth ' ow •aft tr

each repair by a physct ;rOs 1Uucea Consultant:, CG-0 and Ka-226, Rtwuie ofStandiards source areJ used for cg£bratl.en.

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

St-Weekly fila ..badge. servi*ce IS. upidbyN lerConisultantsq Coerp., an e111011ach
person is supplied with a 0-200 mr.pocket dosimeter manufactured by the Victoreen
Instrument Company.

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

of facility is attached. (Circle answer) (Zj ) No S3 attach"d
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, speci'fy 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. lim 5*j•J C1. ,

CERTIFICATE (This item must be completed by applicant)
16. THE.APPLICANT.AND ANY OFFICIAL EXECUTING THIS CERTII

PREPARED IN CONFORMITY WITH TITLE 10, CODE OF IFEDERALJ

SUPPLEMENTS ATTACHED HERETO,.IS TRUE AND:CORRECT4I

E APPLICANT NAMED IN ITEM 1, CERTIFY.THAT THIS APPLICATION IS
SID THAT ALL INFORMATION CONTAINED HEREIN, INCLUDING ANY
LEDGE AND BELIEF.

FEE~ ByB
~~~1 3I 'ej-!President 8c

Di o &S
I. /

'TitleUof certifying official

WARNING.-l 8 U. S. C,, Section 1001; Act of June 2)5149i- 7-2-Stat. 749; "makes it a criminal offense to make a willfully false statement or
representation to any department or agency of the United Stte t its urisdiction.

U.S. GOcVERNENT PRINTING OFiFICE iS19i 0-590221

Form AEC-313 (5·58) Page TW9 

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

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

"'TRAINING'---" "(Circh,.answer) '(Circleanswer)-'" 

':0. Principles and practices of radiatian 
Se. attache4 Yes No Yes No 

protection. 
. . . . . . . . . . ~--------------------------~--------------~------------~----------~------------~~ 

b. Radioactivity measurement standardiza­

tion and monitoring techniques and in:' 

struments . .... . .......... . 
Yes No Yes No 

~--------------------------------+---------~------~-----------i 
c. Mathematics and calculations basic to the 

use and measurement of radioactivity. 
Yes No Yes No 

d. Biological eftects of radi,ation , , , , , , , ' 
Ye." No Ye.', 'No 

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

ISOTOPE MAXIMUM AMOUNT WHERE EXPERIENCE WAS GAINED DURATION OF EXPERIENCE 

See attu" 

10. RADIATION DETECTION INSTRUMENTS. (Use: supplemental sheets ifriecessary.) 

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

NUMBER 
AVAILABLE 

2 

RADIATION 
DETECTED 

·beta 
, .-. SENSITIVITY RANGE WINDOW THICKNESS 

(mr/hr) (mg/cm') 

0-5 
0-50 
O~SOO 

0"5000 
0-50000 
.rfar 

30 .. /ca6 

TYPE OF USE 

USE 
(Mon;t~rjn9, surveying,' measuring) 

HrJDit.r:lD&' ..... 
Sune71aa " 

11. METHOD, FREQUE~Cy'" AND ~T ANDAR~~ USED ,IN ;CALIBRATING It:lST!!Uf>:\ENTS LI~TEI> ABOVE"'ery "tU.e , ... tha·; .1;':aft.~ 
each ~"u.:t"~y';;~"iphnlctll~lr-.~~1" CoUultaata"i .,60. '; ... "aa~226,.:~UI'.au' of .t .... aril., ... rc;e.',iar.:: .. _i'f.r,:c:a1ibr.aU._~, ;,1i;;", )' ,; I,. ' :'",.' 
1 2: FILM BADGES, 'DOSIMETERS, AND BIO:ASSAY, PROCEPURES,USED, '(For,film badges, Specify method'of calibrating,and processing, cor name ,of-supplier,) 

It:-Weekly filii . .: ...... , ".nt;c,e' S:. :,.,.,ph~ bi~l.~,~~l~.t .. ,'CorP ...... ' ,each 
,per._ie,~Upp11e4w1tltao-,200.r, poclult aod •• tar 118D1Ifactured ),7 the VictoreeD 
llUltX'llMllt Coaipaay. 

INFORMATION TO BE SUBMITTED ON ADDITIONAL SHEETS 
13, FACILITIES AND EQUIPMENT. De.cribe laboratory facilities and remote handling equipment, .torage containers, shielding, fume hoods, etc. 

of facility is attached, (Circle answer) ~ No ... attaellod 
Explanatory sketch 

14. RADIATION PROTECTION PROGRAM. Describe the radiation protection program including control measures. If application covers sealed sources, submit leak 
testing procedure! where applicable, name, training, and e~perience of person to perfo~m leak tests, and arrangements for performing initial radiation survey, serv-
icing, maintenance and repair of the source,' ' See :.tt.C...... ' 

15, WASTE DISPOSAL. If a commercial waste disposal service isemployed,speci'fy name of company, Otherwise, submit detailed de.cription of methods which will ' 
be used for disposing ~f radioactive wastes and esti,motes of the type and amount of activity involved. a.. 'Ju.a.I ,~" 

CERTIFICATE (This item must be completed by applicant' 
16, THE APPLICANT AND ANY OFFICIAL EXECUTING T~IS CERTIFIC ~-~OF THE APPLICANT NAMED IN ITEM 1, CERTIFY THAT THIS I'PPLICATION IS 

PREPARED IN CONFORMITY WITH TITLE 10, CODE OF FEDERAL CW\~TI~~S~"R~l6.~AND THAT ALL INFORMATION CONTAINED HEREIN, INCLUDING ANY 
SURPLEMENTS ATTACHED HERETO, IS TRUE AND CORRE ,ttl 'ur vYi~ EDGE AND BELIEF. , I 

~, ....... './ , ,'" RrQn~',}~, "'''~\r " 
19

63:::- Lf tIl:';,: /) ~me~ rlm 1.\." ,~., • ,'/l 
Date February 15, £- FEB 8y:~ -,,-fJ' ~./?, .A //____. 4 

-::_ I u.~ .. ~196lii;,!JPresident & Gefral'liIanager 

~\' 'I}!opf!S t::;:!lGh >ritle ~f certifying official 
/' IV,'01~Ji.$ 'i"J . ./ ' /',' D.~/ 

WARNING.-18 U, S. c., Section 1001; Act of J;une 'Ts~_~~, tStci(~~'~i:~""bke~ i~ a, c~iminal oftense to make a willfully fol.e .tatement or 
repre.entahon to any department or agency of the UnIted State • ....z.t6'laltYlma~r".wlth'" lis :'Jrlsdlchan. -'0- __ ~ __ ..... ".~ .. ,., 

'tl u.s. GOVERNMENT PRINTING OFFICE; 1961 0-590221 

I., 
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Form AEC-31,b APPLICATIOt'rOR BYPRODUCT MATERIAL LICENSE - ormapproved. .
(U-5) SUPPLEMENT B-SEALED SOURCES Budget Bureau No. 38-RO28.3.

If application is for byproduct material to be 'Used in or manufactured as a "sealed source" complete this supplement and attach to..'.
the application for byproduct material license. Applicant. for use of sealed source should complete Sectionu. An applicant desiring.
to manufacture a sealed source should complete Section II. If information has been submitted previously and there are no changesh j
in the sealed source and/or device design or other charges in information submitted previously, details requested below may be
omitted provided reference is-made online below to the application or other document on which this information appears:

SECTION I-USE (See instructions)

1. IF SEALED SOURCE OR DEVICE CONTAINING SEALED SOURCE IS MANUFACTURED COMMERCIALLY, GIVE FOLLOWING INFORMATION:

A. Manufacturer or supplier of sealed source and/or device _ l_.ha•lZ• Ls,-__a.... ..

B. Make and model number of sealed source and/or device ._a .m•_- Ameur U it__ _( _ I_• I.--
C. Person who will holdlegal title to sealed source ofallm l . _Stf kd lifldftAlSt.t,. ,__. b..

2. (a) NAME OF PERSON WHO WILL PERFORM NECESSARY PERIODIC LEAKAGE TESTS (6-monih intervalsfor beta-gamma:S-moanh period for alpha emiters. 'See intarudione)

(b) IF ABOVE PERSON IS NOT THE SUPPLIER, MANUFACTURER, NOR A COMMERCIAL LABORATORY ROUTINELY OFFERING SUCH SERVICES, GIVE BRIEF STATE-
MENT OF EXPERIENCE OR TRAINING OF SUCH PERSON IN TECHNIQUES TO, BE ,EMPLOYED. A STATEMENT OF LEAK TESTING PROCEDURES INCLUDING

EVIDENCE OF. ITS EFFICACY AND INSTRUMENTATION TO BE USED. '

ftclear 0onsia2..tau Veporttion, is, & 2.aratory woifml 'flriiig th2Sa servidIe
under. A..C. 14ams 0 2 0&1 (062)

3. ARRANGEMENTS WHICH WILL PREVAIL FOR PERFORMING INITIAL RADIATION SURVEY (ifappropriate), SERVICING MAINTENANCE, REPAIR, CONTROL, AND

DISPOSAL, ETC.. OF THE SOURCE

a complati radi~tianx Sir fý the faolliu, U upon0 the completioil of twi ins tallatioi
A copy of. this funil ..repcwt will be farwai'ded. to, the tI8 WLC a ellas: tbo StAto

ettldd Gupaq 14U irrowe, fbr' meroim e
a i o a n reolacenext)of t sC . e d o f h et.

SECTION II-MANUFACTURE

4. IF SEALED SOURCETO BE MANUFACTUREDOR FABRICATED BY THE APPLICANT IS DESIGNEDTTOTRANSMIT'ONLY GAMMA RAYS AND CONTAINS IN ELEMENTAL
FORM (but not powders) COBALT 60, IRIDIUM 192, GOLD 198, TANTALUM 182, OR THULIUM 170, GIVE FOLLOWING INFORMATION AND DISREGARD QUESTIONS

5 THROUGH 12 ON THIS SUPPLEMENT: L

(a) Quantity of byproduct material per source and model number

(b) -Leak testing procedure to be employed:

(c) Attach, ,aih6tated -engineering drawini of source containei and holder, if an.i:

'(d) Describe label to be affixed to source container and/or source holder (or atlach copy. See instructions):

......................... ............ . . . . • . . . .. .

(Continued on reverse side).

Fonn AEC-313b 
(!J-65) 
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APPLICATIOh-rrOR BYPRODUCT:MATERIAl LICENSE 

SUPPLEMENT 8-SEALED SOURCES 

Form approved. . . _ 
Budget Bureau No. 38-R028.3. 

If application is for byproduct material 'to be used inornianllfactured as a "sealed source" complete this supplement and attllch to: 
the application for-byproduct 'ml1teriallicenRe. Applicant[or .useof sealed source should complete SectionJ. An .applicant deSiring:., 
to manufacture a sealed source should complete Section Il. If information has been submitted previously and there are no change~,' 
in the sealed source and/or device design or other changes ill information submitted previously, details requested below maybe;· 
omitted provided reference is' made online below to the application or o.ther document ,on which this.information appears:. '/-:" 

__________ • ________________________ .:.. _________________________________ • _____ • _________________ ., _.'':' __________________________ .'. ___ " __ :."'.: i 

SECTION I-USE (See instructions) 

I. IF SEALED SOURCE OR DEVICE CONTAINING SEALED SOURCE IS MANUFACTURED COMMERCIALLY, GIVE FOLLOWING INFORMATION: 

A. Manufacturer or ~upplier of sealed source and/or device __ lJa __ iw14,.Q!'Impa.ic~l.l •• ~J~&':m· ____ ~;~~c_co __ ') 

B. Make and model number of sealed source and/or device .-CBpaula __ Aaa._h17-_~'7..Q6_JltJhd,,~1l_1lOA. 
C: Person who will hold legal title to sealed source _~ral._S~_l._lD!SiuttrJ.fUi.j._.lfttt. ..... AJr.mtt.e __ C1.j. __ nu'~, . . . , 

: .:2. (aj NAME OF PERSON WHO WILL I'ERFORM NECESSARY PERIODIC LEAKAGE TESTS (8-month intervals/or bela-oamma;S-11Ionth ptriad/or alpha .mittm. Se. inlt~i~i;' 
... ________ ~o18ta-bD .. -ItlC1ear--OtmlIUi.t.an.~CO.rp-.-~.a.t.., toUl.lJ~t,Maj,. . , '. -, ..' :;.,:' .' 

(b) IF ABOVE PER-SON IS NOT THE SUPPLIER. MANUFACTURER, NOR A 'COMMERCIAL LABORATORY ROUTINELy On:ERING SUCH SERVICES, GIVE BRIEF STATEo', 
MENT OF EXPERIENCE OR TRAINING OF SUCH PERSON IN TECHNIQUES TO: BE ,EMPLOYED; A STATEMENT OF LEAK TESTING PROCEDURES INCLUDING,~ -
EVIDENCE OFilTS EFFICACY AND INSTRUMENTATION TO BE USED:' ..' ......•. '. .-' " .• '.. . ..... .'.'. " 

hoie'" 00Dftl tfmtl '~t1it.1.,1aa1li'bO!'a~ :r~":offar1ns th!a .... l"ft •.. 
und8r A-.E-.;C. LlcensM ~h206-i. (462) . 

. ... ,.,. 

3. ARRANGEMENTS WHICH WILL PREVAIL FOR PERFORMING INITIAL RAD,IATIONSURVEY (i/appropriate), SERVICING MAINTENANCE, REPAIR, CONTROL, AND 

DISPOSAL. ETC .• ,OF THE SOURCE: 'Rad1at1on /,plJplO1at. "froIt'holear 'QomJultantif ,coq.ra ~on:~U'<Jla&k8. 
a oompletdi rad.18.U~~ ~t· th8ra.111t1.es "POD the~lIlpl.tion iirtb8, irdatanatl0c 

:tL.,ft~~:~~:~~~i!~~~#' 
'." .' 

. , 
- . 

.' . 
SECTION·. II-MANUFACTURE 

4. IF SEALED SOU RCETO BE MANUFACTURED OR FABRICATED BY THE APPLICANT IS DESIGNED'TOTRANSMIT ONLY GAMMA RAYS AND cONiAiNS IN aafENTAl" ' 
FORM (but not powders) COBALT 60, IRIDIUM 192. GOLD 198. TANTALUM 182. OR THULIUM 170.' GIVE FOLLOWING INFORMATION AND -DISREGARD 'QUESTIONS 
5 THROUGH 12 Of:! THIS SUPPLEMENT: . . 

(a) Quantity of byproduct material per source and model number 

(b) ·Leak testing procedure to be employed: . , . . 
. , (c) Attach·ttririotate'dengitieering drawiilg of s~urce conhtillel' ari'dholder. if allV: 

~.... .' ,,, '. 
'(d) Describe label to be affixed to source container and/or source holder (or attach copy. See instructions) : 

- .. 

.• : '4:'~;:'=;' 7.a~··:·' 

(Continued on reverse side) 



Form AEC-818b APPLh,.-,'ION FOR BYPRODUCT MATERIAL LIIC;,SE Page wo,
SUPPLEMENT B-SEALED SOURCES

.. ALL SEALED. SOURCES .OTHERTHANJ.HOSE-DEFINED -IN ITEM 4--

5.QUANTITY OF BYPRODUCT MATERIAL PER SOURCE AND MODEL OR1 DRAWING NUMBER

6. MEANS BY WHICH BYPRODUCTWMATERIAL WILL BE DEPOSITED IN'SOURCE CONTAINER:

7. ATTACH ANNOTATED ENGINEERING DRAWING OF SOURCE-CONTAINER AND HOLDER, IF ANY:

8. TYPE OF SEAL TO BE USED TO PRECLUDE LEAKAGE OF RADIOACTIVITY TO 'EXTERIOR OFSOURCE:

9. IF SOURCE HOLDER-ISTO BE USED WILL CONTAINER BE PERMANENTLY OR SEMIPERMANENTLY- MOUNTEDMTHEREIN?

10. DESCRIBE LABEL TO BE AFFIXED TO CONTAINER AND/OR SOURCE HOLDER (Or attach copy. See ilnsructions):

11. EVIDENCE OF STABILITY OFSOURCE CONTAINER MATERIAL TO IRRADIATION FROM BYPRODUCT MATERIAL THEREIN (Omit ifsuch stability is obvious):

12. LEAK TESTING-PROCEDURE TO BE EMPLOYED, INCLUDING EVIDENCE OF, ITS EFFICACY ANDINSTRUMENTATION TO BE USED:

- EVICES CONTAINING SEALE SORE4

(Give following information if s'ealed source is to be .mounted in a device)

13. ATTACH ANNOTATED ENGINEERING DRAWING OF DEVICE INCLUDING MODEL NUMBER AND DETAILS OF MOUNTING OF CONTAINER OR SOURCE HOLDER IN
THE DEVICE:

14. DESCRIBE CONSTRUCTION AND OPERATION OF THE POSITIONING MECHANISM FOR BRINGING SOURCE INTO "ON" AND "OFF" POSITIONS:

15. DESCRIBE CONSTRUCTIONAND OPERATION OF READILY VISIBLE INDICATOR OF. DEVICEINDICATING "ON" AND.'"OFF" POSITIONS OF SOURCE:

16. DESCRIBE DESIGN FEATURES WHICH SERVE TO MINIMIZE RADIATION HAZARD FROM THE DIRECT BEAM ANDSECONDARY RADIATION (Including type and .mount
of shielding as well as limited accessibility inherent in installations where use is contemplated) " •

17. DESCRIBE LABEL TO BE AFFIXED TO DEVICE (Or attach copy. See instructions):

18. RADIATION PROFILE OF APROTOTYPE DEVICEIS ATTACHED. (Circle your answer).
YES NO

Form AEC-3131,> APPlh.~ j'lONfOR BYPRODUCTMATERIAL liICr:;'r(SE .. 
5UPPi-EMENTB'-'-SEALED SOURCES' 

5,'QUANTITY OF BYPRODUCT MATERIAL PER SOURCE AND MODEL OR DRAWING NUMBER 
;",', . 

6. MEANS BY WHICH BYPRODUCT 'MATERIAl.. WILL BE DEPOSITED IN'SOURCE CONTAINER: 

7. ATTACH ANNOTATED ENGINEERiNG DRAWING OF SOURCE-CONTAINER AND HOLDER, IF ANY: 

. ~. ,', . o'~ 

8. TYPE OF SEAL TO BE USED TO PRECLUDE LEA~GJ!:OF RADI0ACTIV~TYTO ·EXTERIOR·Of.SOURCE: 

9. IF SOURCE HOLDER·ISTO BE USED WILL CONTAINER BE PERMANENTLY OR SEMIP'ERMANENTLY·.MOUNTED'THEREIN1 . . . . . . .'!", ..... - '. . ", .,' . . ., 

-:,. .. '.' .. 

10. DESCRIBE LABEL TO BE AFFIXED TO CONTAINER AND/OR SOURCE HOLDER (Or attach copu. See imtructions): . 

11, EVIDENCE OF STABILITY OF SOURCE CONTAINER MATERIAL TO IRRADIATION FROM BYPRODUCT Mi\~ERIAL THEREIN (Omit ifBUCh Itubilitll il 0II1II001): 

--.-.----,-'-,---.------...,------------------.. :-:-~c_::_:_:__,_::_:__::_:_:?_:_:_=_---------'--~.....:.....-...:....----I 
12. LEAK TESTING· PROCEDURE TO BE£MPLOYED.INCLUDING EVIDENCE.-9F-ITSEEF,ICIiCY AND,INSToRUMENTATION TO BE USED: . 

•• j '. 

. .... ';. DEVICES CONTAINING SEALEI)'SOURCE'" 
(Gille following infor~ation if _~ealed sonrce i8/0 bhmounted in a device) 

13. ATTACH ANNOTATED ENGINEERING DRAWING OF DEVICE INCLUDING MODEL NUMBER AND DETAILS OF MOUNTING OF CONTAINER OR SOURCE HOLDER IN 
THE DEVICE: 

I-~---,~-~~~----,~~~--...,-...,---~-:-:~-·--~--- -·--------~·---·~----------------'--I 
14. DESCRIBE CONSTRUCTION AND OPERATION OF THE POSITIONING MECHANISM FOR BRINGING SOURCE INTO "ON" AND "OFF" POSITIONS: 

I-':.::.::...;""'----:c:'-::-:-c:-'--"'''---''c,..,----'---'-'--:':----'-...:....;::'--~-__:_'_.- .. - .--- :,.:-,.....:c:.._-'-'---' __ --,-_-'-·----'-----'-----'---'-'-_____ ~_"_ ______ I 
15. DESCRIBE CONSTRUc:rION.AND OPERATION OF READILYVISIBl:EINDICATOR OF· DEVICE·INDlCATlNG"ON" AND . .'~OI'F:· POSITIONS OF SOUR.CE: 

, ..... 

• 16. DESCRIBE DESIGN FEATURES WHICH SERVE TO MINIMIZERADIA!IONHAZARD F,ROM THE DIRECT .BEAM liND SECONDARY RADIATION (Inclu.ding IIIP' and "moUnt 
of shielding a. well as limited acceaaibilitv inheTent in inatallations where I." is contemplated) . . . .. '. - '. .. • . . 

17. DESCRIBE LABEL TO BE AFFIXED TO DEVICE (Or attach COM.· See inatructiona): 

.. :," 

18. RADIATION PROFILE OF A PROTOTYPE DEVICE IS ATTACHED. (Circle lIour amw.T). 

• 



A.EC.. Fom 313 Fbruavy 1, 1963
4. 8. 9.

V'or the backaretmd Of Gamral Steel 12dustries ex~perience with
radltion see originat 11ceace application alttaamm Ad .C. -313 4. 8. 9.

We request permisslan to add the nae r,E ý Raymond Dluke to Othe
list of licensed rdiog phers dlue to the retireLwk of Uillism Grner. Var.
Duike bas. atteaded a leccure couree -loan by W. Rannelker, Ph.D. of MucLeaa

Cautnsok St. Louis, N~o. In comylieance With Title 10 A1.tomie Energy -'

Pat31 uttllsizP as e Sulde the outline in Appendin A:.

b~r. fluk-e has 4 weeks enari eas aeiet ogaper . both
in the use of Co-60 and the 24 1-1.9'.V. Betatron-. He has reveale~d a remarka*b1c
competeacy in the operation of the two Budd Co. uaitraos me0 i CO-60 each)
and rallraato recodi.s applicable to our license.

An evaluation of his operating eafficloncy by Nz. V. E. Davis aad \~y
Nr. a. V. Ripley indicates that he fully quallfie3 as a radiographer within\'
the scope of the 0. S. 1. license and A. E. C. regulations.

We f urther _re~quest the addition of Mr. Leroy Dell to our licnsoe
as an approved aaiographer. 1k Deli has attandrA the lecture course sian-
,tioned above and has been judged by Xkesr3. Ripley and Davis as compemtaat
in the operation of all our radlographic and monitoring devices. He is a
foreman, aaisting Hr. Rlipley in supervision of the Chesical & Tactics
Leborsary,7 and as a framna should havoe access to and knowledge of our
procedure. Although fully capable of being a 'rioape t he will not
do aray actual wark as a radiograpbzr. He has had several month& experience
with the Betatroen arid radium prior to our purchase of the Budd Co. Uaitrams
and Co"60.

In addition, we reqUeSt the additiOn of the folloQWin a &8 PPrOVed

1. George Doreghazi j
2. Walter Vunovic

3. Carl Hall

These three men have attended tho above ment-loned lecture course
Siven by Dr. Nvonoeker. At the prescent time, they are general and routtne
chemists in the q~uality control ' ~ieet J

di~~~~r phicwor loa flctatonedurinS thze 1963 license
year these men, iU approved1 , vould be integrated within our' present widio-
graphic grouzp. They will rezelve an the job training as outtlned In the 1
attached training j~6rnsbitdfr~ Tz~ Val.

At the preseat time our training progr'am to in the process of beinG
femalized tnad subitted to the A. C. G. With the excoption of the textbooft

now being prepared, Dr. Xonnekar's lecture course, and applicable A. S. C.
rules a-nd zxagulat~iona, it la tho same basic courso that has hean so. 4uccesegul

49574

Ao~oC .. lF~mn 313 
4. 8~ 9. 

\ 

~O~ the b~ckg~ettmd ei G~nnrBl ~t~et laRU9t~les expa~1enca vith 
'i:".l.\d!atioil :nee ol!:li.t;intlll U,c-encs aIJ~:u.eatiC)n attg,e~i: A.E.C. ·JU 4. 6. 9. 
«S!l;'tad12<11) .. . 

We lfeq.U1i:st pGE'miesicn te sad! the aIDmr.:t Q,f Mn'. Rll~ nuka ~o ~ile 
!ist 0f licomsed ~~diog~ephera due to the ret!r~m~~ ef Willi~ Grroer. ~~. 
Duke bas. etteadec ~ ).c;;;;r.u!te com."se ~i\l'0n by 'a o ~rtnet(@i>"s l'h.l.). of iliuclEllRL' 

Comcultllnta of Sf;. LGtd.s~ ~..o. in compUimce with. Y1tle 10 .;,\tomic Eruilrgy 
Pa'l:'t: :n ut1U8i~ as ~ guide tl".e oucH,tie in Ap[,)(l:ndtx A. 

l!h:'. Ehlke has l~ weeke ~pedert.clJ:_ Qs __ ~ __ as9ist~~~~!~g~_~~~~ = both 
1ii1 the use of Co-60 and the 24 t-q.E'.V. Betatroft. He ham revealed 11 r~...¥_k~10 
competeney in the operati.on Gf the _~~. B'lJ.dd Co. UlAitrool!l (250 me Ce-60 eQch) 
4nd £11 r.adiation prGtec~~V1ces applicable to our liceu$so 

An evaluation of his operating efficiency by Nx 0 won ~ D&vis ru!I!d \ !'J (;"\ \--, 
Wr. ~. W. Ripley indicates that he fully qualif1ea as ~ r&~1ograph~r uitbin \' 
the scope of the G. S. I. license end A. E. C. regulations. . 

We further o:'l?(!uest the cWditioi2 of Mr. Leroy neu. to our liCQmtiH;~ / 

a.s an ~l'r;zoved a3diosr6phe~. liro Deli bas tltf;endGd the lcctuZ'G eGUl'llle mea ... { 
tioned ®o.ve ai!U has be<m judged b, i{<esar3. Ripl.c.'i)1 i:na i}3vis as compilltcnt ./ 
in tll~ (}pe1:~ieo of aU our srmi:!o,f;rgphic and monitcn:inss devices 0 Hl! is s. \ 
ZOi'~~ aesisttua ~. Ripley ill sup-e..-vimlon f)f the Chemical ~ Teet:i.r.lS \ 
Leboi.tltcl'!."y D tmd as! a fer&!.ma eheuld ha:~tl 8.Gcees t(l) aoo kM'ttl~e of CUlt" \ 

~recedt3ra. b-,J.t.hQ\\~h fully eSllllible of being IS ae'j(B4io~raphartt, he mll not 
do ar.y actual w~~k ali) a radicgraphel'" He h~e hlld seV0!'a! month«l em.pegie~@ \ 
with the Bet~tron and r&lium pd .. Glf tc;} our pu};'chue of t:be Budd Co. Unitrarao 
~d Ct)o§6{). ' 

Xn .ru.'idido~~ we re~u.est tha addition of the f~llewif\'f.S as approved 
:,~iC$rapher5: / 

/ , ,~, 

1. George Do'&'sgu2lz! 
2. Yalter ~uuovic 
J. Ead HaH 

\ t\ j .,:.> \ i' J\ -J. 

/ 

,I, 1_0 
, (V (y,,,, .. )'f \, 

\j 

'fhetH'j thre(J) mel! have attenCl.ed tho above rlili:ntiouH lecture COUl"8(j) 1 f\. I j 
$i.von by Dll:". Konneker. Af:. the pres5nt u~e~·-ih01"-at:e-gan;;;ii~.md--r;;~tine \\1 v 

ehem.flts i1!l the ejuaUty centrol !a1I»crator1es.--"Due-fo-autieij&t0crrat!i.flts ~ .. ) 
~ru1--1nf!teG$oo-i~loiraph!C:-U;ik'lG&r-fiuc tations dur1~ the 1963 license ! / ::."ci~'_ 7,{),...- . 
year ~heGe ~~ ix approved D gou14 be integrated ~th1~ our present r~to· . ~ 
glraph!c fbt"G~. Th~L~U _!~~!vfL~n tbe~~~ ... ~.~~_~_~~ut~~n the ,,,,d. I / .r

v .~--:. 
e.tf;acheo th"<l&cing program subwJ.ttet1 for r.-ft. -C~~GVfi!o --........ (" J '-". '--' "'! ~ 

~-~.----.-~---,.."~-.-~. __ ._____ 1./-,,/ ~I 'H, .. , .. , .. /J. ,. 
~ -'-' 

At: the ~n'e$~t timlil our training proj$ram is in the pr0CStsS of b~1ng 
ltenn61.l:!ged oog, 8w.mitte-d to the Ao g. c. rJi&h the ezcapUon of thGl textboog~ 
110 .. 1 hGing propar.'ed, Dr. It;onm.:k.or's lecture course, mM appU.cs'Dle A. E. c. 
X'u}.<!!u snd r~~ullat1oil3 ~ ii: illl t:b.~ ssm'S bIBs1c coursl1l e:h&t haG bOODIJD Gucces@ful 
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at C. S. I. for tle- pa-t 15 ce 20 years. This Buccegs ia measured by the

radciio eposure recat-da. Pur La therze years the respectivie A. Z. C.
published reemmains eand exposunre docag 1limitsw re follew~d. No

one h.s w-cceded, eheiae- Umits..

- \ 





Consultants on Ra-._,sotopes for the Medical Profession

9842 Manchester Road St. Louis 19, Missouri 314-WOodland 2-2162
U 1717 Victory Boulevard Glendale 1. California 213-CHapman 5-3965

17907 Detroit Avenue Cleveland 7. Ohio 216-LAkewood 1-2222

Reply To: St. Louis, Missouri
January 25, 1963

Mr. William E. Davis
Plant Metallurist
General Steel Industries
1417 State Street
Granite City, Illinois

Dear Mr. Davis:

Enclosed you will find a cross sectional drawing of your
foundry building #6 in the area of your radiographic
room.

As you will recall, last Saturday (January 19, 1963)
during my visit to your plant I made a complete radiation
survey of the area immediately above the radiographic room
to determine, by measurement, the actual radiation fields
present. when your Co-60 radiographic sources are in use.

I had previously made calculations of these fields for you, 1
however, during your last A.E.C. inspection the question
was raised as to the actual measurements of these fields.
Since it was a bad, snowy day I declined the invitation to
crawl around on top of the roof to make actual measurementst
I did, however, personally climb into the crane cab and on
top of this cab where there is a catwalk which spans the
complete building immediately above the radiographic room.

These measurements were made with an NRD Model CS-40 ioniza-
tion type survey meter. This meter had been calibrated in
our laboratories using a Bureau of Standards calibrated
Co-60 standard.

Two measurements were made - one with both sources placed
inside of large casting as you would normally use them and
the second set of readings were made with both sources
laying unshielded on the floor of the radiographic room.

Table one shows the measurements actually taken. From this
it can be seen that the crane operator is quite safe even -

when both sources are completely exposed. The field
immediately above the sources on the catwalk reaches a maximum
of 7 mr./hr. when both sources are completely exposed. This
does not present a problem since you already have a company

':'7-'f.~'h:;~~ Consultants on R"._ •• SotopeBlor the Medical Prolassion 
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Reply To: St. Louis, Mis sour! 
January 25, 1963 

Mr. William E. Davis 
Plant Metallu~st 
General Steel Industries 
1417 State Street 
Granite City, Illinois 

De ar Mr. Da vi s : 

17907 O.trolt Avenue Cleveland 7; OhIo 21B-LAkewood 1-2222 

Enclosed you will find a cross sectional drawing of your 
foundry building #6 in the area of your radiographic 
room. 

As you will recall, last Saturday (January 19, 1963) 
during my visit to your plant I made a complete radiation 
survey of the area immediately above the radiographic room 
to determine, by measurement, the actual radiation fields 
present when your Co-60 radiographic sources are in use. 

. ~ 

I had previously made calculations of these fields for you, 
however, during your last A.E.C. inspection the question 
was raised as to the actual measurements of these fields. 
Since it Has a bad, snowy day I declined the invitation to 
crawl around on top of the roof to make actual measurementsl 
I did, however, personally climb into the crane cab and" on 
top of this cab where there is a catwalk which spans the 
complete building innnediately above the radiographic room. 

These measurements were made with an NRD Model CS-40ioniza­
tion type .survey meter. This meter had been calibrated in 
our laboratories using a Bureau of Standards calibrated J 

Co-60 standard. 

Two measurements were made - one with both sources placed 
inside of large casting as you would normally use them and 
the second set of readings were made with both sources 
laying unshielded on the floor of the radiographic rOOM. 

Table one shows the measurements actually taken. From this 
it can be seen that the crane operator 151 quite safe even .-/ 
when both. sources are completely exposed. The field 
immediately above the sources on the' catwalk reaches a maximum 
of 7 mr./hr. when both sources are completely exposed. This 
does not present a problem since you already have a company 



Mr. William E. Davis
General Steel Industries page 2 cont.

policy established that no-one is allowed on the catwalk
without first checking with your office. No-one should,
of course, be allowed on this catwalk when the sources are

in use.

The other question pose*d by the inspector was the possible
radiation fields on the roof. As I stated earlier, I did
not physically go to the roof for measurements, however, I'm
sure we have ample data to calculate the fields in the
positions indicated on the roof. I have selected all points
where it would be possible for maintenance men to be required
to work. Table II gives the calculated values for these
various positions.

As can be seen from this table, the highest field is that in
the ridge area immediately above the exposed sources at
position I. This represents a field of 0.85 mr./hr - well
below the 2 mr./hr. for unrestricted areas and would mean
a person would have to remain at this position about 120 hours
per week in order to exceed the 100 mr. per week limit. A
most unlikely situationl

I would, however, recommend you extend your company policy
of requiring all maintenance men to clear through your office
before going onto the catwalk of the crane to include going
onto the roof also. In this manner you can be certain no
workmren will be in these areas when the sources are exposed.

I further recommend you make this report a part of your
permanent records and submit a copy to both the state and
federal A.E.C. inspection agencies in answer to any questions
they may have concerning the radiation fields and control of
areas above your radiographic facilities.

Should you have any further questions, please call on me at
your convenience.

Sincerely,

NUCLEAR CONSULTANTS CORPORATION

W. R. Konneker, Ph.D.
Certified Health Physicist WRK:im

ec :WVRK
enclosures

Mr. 1Villiarn E. Davis 
General Steel Industries page 2 cont. 

policy ~stablished that no-one is allowed on the catwalk 
without first checking with your office. No-one should, ~ 
of course, be allowed on this catwalk when the sources are 
in use. 

The other question pos~d by the inspector was the possible 
radiation fields on the roof. As I stated earlier, I did 
not physically go to the roof for measurements, however, I'm 
sure we have ample data to calculate the fields in the 
positions indicated on the roof. I have selected all points 
where it would be possible for maintenance men to be required 
to work. Table II gives the calculated values for these v/ 
various positions. 

As Cill! be seen from this table, the highest field is that in 
the ridge area immediately above the exposed sources at 
position I. This represents a field of 0.85 mr./hr - well 
belOi-l the 2 mr ./hr. for un~,estricted areas and would mean 
a person would have to remain at this position about 120 hours 
per week in order to exceed the 100 mr. per week limit. A 
most unlikely situationl 

I would, however, recommend you extend your company policy' 
of requiring all maintenance men to clear through your office 
before going onto the catwalk of the crane to include going J/ 
onto the roof also. In this manner you can be certain no ' 
worlaaen will be in these areas when the sources are exposed. 

I further recommend you make this'report a part of your 
permanent records and submit a copy to both the state and J 
federal A.E.C. inspection agencies in answer to any questions 
they may have concerning the radiation fields and control of 
areas above your radiographic facilities. 

Should you have any fUrtherquest10ns, please call on me at 
your convenience. 

Sincerely, 

NUCLEAR CONSULTANTS CORPORATION 
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TABLE I

A. Seat of the crane operator

B. Catwalk on top of crane

C. Catwalk immediately above wall

D. Catwalk immediately above sources

E. Catwalk about half-way between
sources and operator's position

F. Catwalk immediately above
operator's positi-on

G. Catwalk immediately above
end wall of room

sources in
casting

1 mr./hr.

3 1 mr./h.r.

1 1/2 mr./hr.

1 mr./hr.

k

sources on
floor
1 Mr./hr.

1 1/2 mr./hr.

3 mr./hr.-,)

12 1/2 Dr/hr.

1 1/2 mri/hr.

.w

0.5 ir./hr. 1 Mr. /hr.

TABLE I 

A. Seat of the crane operator 

B. Catwalk on top of crane 

C. Catv-ralk imrnedia te ly above wall 

D. Catwalk immediately above sources 

E. Catvlalk about half-vlaY between 
sources and operator's position 

F. Catwalk immediately above 
operator I s positi:on 

G. Catwalk immediately above 
end wall of room 

sources in 
casting 
O.$mr./hr. 

I mr ./hr. 

sources on 
floor 
1 mr./hr. 

1 1/2 mr./hr. 

I mr./hr. (-3·-~·:;h;:···, 
'" . /-) ··i/2·--~r .-;;;-:--. -........ 7~·;r ./h;~~" ) 

( .-..•......... - .. _-----. 

1 1/2 mr./hr. 
--_.-_.-- . 

1 mr./hr. 1 1/2 mr./hr. 

0.5 mr./hr. 1 mr./hr. 



TABLE II

All based on both sources completely exposed using
closest measured point and the inverse square law.
No additional shielding assumed.

L. Area between- two buildings 68' from
sources (use measured field at C
for calculation).

H. Platform inside building used to
work on window controls 60' from

sources (used measured field at
C for calculation).

I. Ridge area on top of roof 52'
from sources (used measured field
at D for calculation).

J. A second platform inside building
used to work on window controls
56' from sources (used measured
field at E for calculation).

K. Edge of building 62 feet from
sources (used measured field at
F for calculation).

0.4 1./hr.

0.52 mr./hr.

0.85 mr./hr.

0.45

04 mr./hr.

TABLE II 

All based on both sources completely exposed using 
closest measured point and the inverse square law. 
No additional shielding assumed. 

L. Area between- tH'O buildings 68' from 
sources (use measured field at C 
for calculation). 0.4 mr./hr. 

H. Platform inside building used to 
work on window controls 60' from 

sources (used measured field at 
C for calculation). 0.52 mr./hr. 

I. Ridge area on top of roof 52' 
from sources (used measured field 
at D for calculation). 0.85 mr./hr. 

J. A second platform inside building 
used to work on window controls 
56' from sources (used measured 
field at E for calculation). 0.45 

K. Edge of building 62 feet from 
sources (used measured field at 
F for calculation). 0.4 rar./hr. 
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A.E.C. Form 313 February 1, 1963
4. 8. 9.

Vor the background of (;ueral Steel Ivdustries experience with
radiation .see original license application attacbmant A.E.C. 313 4. 8. 9.
(attached).

We request parmission to add the uam of Mr. Raymond Duke to the
list of licensed radiographers due to the retiremant of William Greer. Mr. L.1
Duke has. attended a lecture course given by V. Konneker, Ph.D. of Wuclear
Consultants of St. Louis, N4o. In compliaace with Title 10 Atomic Energy
Part 31 utilizin•g as a guide the outline In Appendix A.

Mr. Duke has 4 weeks experience as an assistant r1qoapdher. both
In the use of GO-60 and the'24 N.E.-V. Betatron.. He has revealed a renarkeble
compete"y in the pration of•t"he two Budd Co Uaitr•na (250. c C-60 each)
and l at Ion pro•tection a. is applicable to our license.

An evaluation of hie operating efficlency by Mr. V. Z. Davis and
ir. R. V. Riplay indicates that he fully qualifies as a radiographer within
the scoape of the G. S. 1. license and A. U. C. regulatlons.

We further request the addition of Mr. Leroy bell to our licease
as an approved Radliographer. 1r. Dell has attended the lecture course men-
tioned above -ad has been judged by Meaars. Ripley and Davis as competent -

in the operation of all our radiographic and monitoring devices. He is a
foream, aesistin Mr. Ripley In supervision of the Chemical & Testing
Laboratory, and as a foreman should hAVe access to end knowledge of our
procedure. Although fully capable of being a "radiographer", he will not
do any actual work as a radiographer. Re has had several •onths e pareence
with the Betatron and radium prior a our purchase of the Budd Co. Unitroas
anQd Co.-60.

In addition, we request tho addition of the following as approved
radiographa e: /

1. George Doreahazi
2. Walter Vunovic
3. Karl Hall

These three men have attended heh above •mntioned lecture course
given by Dr. Ronnmeker. At the present time, they are general and routine
chemists in thie quality control laboiratorfiiiDR-Si 7.tiemn
a md-I I et;6a-sefd -v & 91 o- -w r-k laoad tluctations durivS the 1963 license
year these men, if approved, would be integrated within our present radio-
graphic group. They will receive an the job trai•n•g as outlined In the
attached training Og m al. C Q'orsat. C

At the present time our training program is in the process of being
formalized =d submitted to the A. a. C. With the =aeption of the textbook
now being prepared, Dr. Xonneker's lecture course, and applicable A. S. C.
rules anid rrulatluons, It Is the sam basic course that has been so *uccessful
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For the btlckgrcumd ef G:ailnl'al St~l!J. Iadustries experience vith 
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_ We l'equest permission. te add the Elsmat of Mlr 0 Ray.aolMl Duke to ~he 

Ust of l1ecmsed ~2diQg~4phera due to the retiremoot Qf \11111. Gr(!1C!~I'~~. . v 
Duke bas. etteuded a lecture course 8iftn by W. Kcnneketr. Ph.D. of liuclctm.r jyJ- ~ 
CO&Gultanta of. St. L')f.d8~ Mo. in compl!tmce mth Title 10 Atomic Encargy_ »v,y 
l?art 31 utUf.aitlg as a guide tl'..e GutU,ue in Appendix A'. ~ 

tir. lluke haa 4 weeks <mperienc~ as &il assistant rQdi_~!!~~~ I both 
til the use ofCo-60 ~ the 24 N.E"V. Betatl'oft. He bas re.veale.d Ii r~l. 
competeoey in the ope~atiGn Githa two Budd Co. uaitt'O'il$ (250 IlIilC Ce-60 each) 
Aud ~11 riidiation protecti.on d&'ri.c:es""appU.cabla to our licOIlse. 

An evaluation of his operatiug efficicmcy by Ifr. 110 !. Davis ~ \ r0 () \b 
Hro Eoo W. Rip,lay indieats8 that he fully qualifies as a radiosrapher within \ . 
th~ seop~ of the G. So 'I. license end A. E. C. regulations. 

We further request the addition of »fr. Leroy Dell to our l1CGDGe j' 
as an ~ppZ'oved Radl0$raPhe'S'.. Hr. nall has attendu the locture course men ... 
tionri above and has ~Ul Jud&ed. by NeSSI'S. Riplsy mt4 Davia ae compmtont .. 
1n th~ operation of 411 our ~&d1ographic and monltorina devices. He is a \\ 
fOi'ClmW!\D B~sied~ nr. Ripley in supervisiOD ef the Chemical & 'l'esUmg , 
Laboratory. BW1 8S a fOZ'em&\El eh.Qu14 haft B.ccess 0 an4 lmovl&c1se of our \ 
procedure. Although fully eap.mle of being a "raa:l.o;.rapheru, he will riOt \ . , \ 

do sr., actusl Mod~ ao 4 radicgl'aph'er. He has had several monthlll ftpegleDC4! \ 
with the Betatrcnt and radium prior to our purchase o~ the mudd Co. Un1trmas \ 
~ Co·60. . 

tbe@e three men bave atten4ed tho above m2~tioued lecture course -_---n .-..-.....-.~ __ 
i;iven by Dr. ltoooekel". At the pre85111t timeD the, Are SUDera! &14 routine 
ch~_5t~~the 4lua!~_~_~~~~!~L~~~ia~.!I:e.!>.-DUi to =fielpat'eerret1rmats ~ po/d ,Il \1 
aad 1ne'£'ess~rograph1c tfGrk. loed fluctaU.ons duriq the 1963 Uceuse iJ If I-

year these lnIil'l, if approveo, ti'l)u14 be lnteareted 'Within our present r&G1i.o.. t'",'d""'!k,' 
graphic IJ!:1:GUP. They will r~!~!!l el'1 die job traiDias alS outUmt4 tG the ~-
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At the llresemt timla ourtrainins pro&ram 16 in the proeefi8 of bQ1~ 

formalized lllOO submitte(i to the A. E. c.. With the C!m~ept1on of the textbook 
now bsin$ prepared, Dr. len_kor'e lecture course, 81m appUcole A. B. c. 
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at G. S.2*e the p&st 15 to 20 years.. Mhs success is measured by the

rad~iationz e-aposure reco~da. During tbase years the respectiv~e A. a. C.

pubilshed recommadatiew~ mid 
exposure dosage limiits were folliwd. No

oue ha~s eaceeded theme limits.
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a~ G. s. 1. ~9r the p~st 15 to 20 ye8~go !his success ie meaGure4 by the 
i'ac.\i&itic'n ~posure records. DU'lina theGa y'2&%O therespect1va A. i. C. 
published rec~namtions sad exposure dos~a limits were fol~. He 
oue h.e.s ~eeeQed thGllle limits. 
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7 ""Consultants on Rat..,sotopes for the Medical Profession

9842 Manchester Road St. Louli 19, Mismouri 314-WOodland 2-2162

17.17 Victory, Boulevard Glendale 11. Californiga 213--CHapman 5-3985

17907 Detroit Avenue, Cleveland 7' Ohio 216-LAlewood 1-2222

Reply To: St. Louis, Missouri
-January 25, 1963

Mr. William E. Davis
Plant Metalluxgst
General Steel Industries
1417 State Street
Granite City, Illinois

Dear Mr. Davis:

Enclosed you will find a cross sectional drawing of your
foundry building #6 in the area of your radiographic
room.

As you will recall, last Saturday (January 19, 1963)
-during my visit to your plant I made a complete radiation
survey of the area immediately above the radiographic room

to determine, by measurement, the actual radiation fields

present when your Co-60 radiographic sources are in use.

I had previously made calculations of these fields for you,
however, during your last A.E.C. inspection the question

was raised as to the actual measurements of these fields.
Since it was a bad, snowy day I declined the invitation to

crawl around on top of the roof to make actual measurements-
I did, however, personally climb into the crane cab and on-
top of this cab where there is a catwalk which spans the
complete building immediately above the radiographic room.

These measurements were made with an NRD Model CS-40 ioniza-.

tion type survey meter. This meter had been calibrated in

our laboratories using a Bureau of Standards calibrated,
Co-60 standard.

Two measurements were made - one with both sources placed
inside of large casting as you would normally use them and

the second set of readings were made with both sources 7
laying unshielded on the floor of the radiographic room.

Table one shows the measurements actually taken:. From this
it can be seen that the crane operator is quite safe even

when both sources are completely exposed. The field,
immediately above the sources on the' catwalk reaches a maximum

of 7 mr./hr. when both sources are completely exposed. This
does not present a problem since you: already have a company

Reply To:' St. Louis, Mis souri 
'January 25, 1963 

Mr. William E. Davis 
Plant Metallu~st 
General Steel Industries 
1417 State Street 
Granite City, Illinois 

Dear Mr. Davis: 

Enclosed you ,will find a cross sectional drawing of your' 
foundry building #6 in the area of your radiographic ' 
room. 

,As you will recall, last Saturday (January 19, 1963) 
'during my visit to your plant I made a complete radiation 

survey of the area immediately above the radiographic room 
to determine, by measurement, the actual radiation fields' 
present when'your Co-60,radiographic sources are in use. 

,:'1 . ':' 
i 
i , 

I had previously made calculations of the se fi elds for you, ~" 
however, during your last A.E.C. inspection the question \: 
w~s ra~sed as to the actual measurements of these fields~ ,,/\,' 
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crawl around on top, of the roof t~ make actual measurementsJ, ".\" 
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Two measurements were made - one with both sources placed 
inside of large casting as you would normally use them and 
the second set of readings were made wi thboth sources, 
laying unshielded on'the, floor of i'he radiographic room. 
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when both sources ,are completely exposed. The field,: 
immediately above the sources on, the/catwalk reaches a maximum " 
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TABLE I

A. Seat of the crane operator

B. Catwalk on top of crane

C. Catwalk immediately above wall

D. Catwalk immediately above sources

E. Catwalk about half-way between
sources and operator's position

F. Catwalk immediately above
operator's position

G. Catwalk immediately above
end wall of room

sources in
casting

.5 mr./hr.

1 mr./hr.

1 mr./hr.

1 1/2 mr./hr.

1 mr./hr.

0.5 mr.lhr.

sources on
floor
1 mr./hr.

1 1/2 mr./hr.

3mr.-/I r .

7 mr./hr.

1 1/2 mr./hr.

1 mr./hr.

A. 

T' D. 

C. 

D. 

E. 

TABLE I 

Seat of the crane operator 

Catwalk on top of crane 

CatHalk immediately above wall 

Catwalk immediately above sources 

CB.tVlalk about half-vlay between 
sources and operator's position 

F. Catwalk immediately above 
operator's positi'on 

G. Catwalk immediately above 
end wall of room 

sources in 
casting 
O.5mr./hr. 

1 rnr ./hr. 

1 mr./hr. 

1 1/2 mr ./hr. 

1 mr./hr. 

0.5 mr./hr. 

sources on 
floor 
1 mr./hr. 

1 1/2 mr./hr. 

(/3 mr ./hr.', 

----7oo;;~7h~:-~ 

1 1/2 mr./hr. 

1 mr./hr. 



TABLE II

All based on both sources completely exposed using
clos'est measured point and the inverse square law.
No additional shielding assumed.

L. Area between two buildings 68' from
sources (use measured field at C
for calculation).

H. Platform inside building used to
work on window controls 60' from

sources (used measured field at
C for calculation).

I. Ridge area on top of roof 52'
from sources (used measured field
at D for calculation).

J. A second platform inside building
used to work on window controls
56' from sources (used measured
field at E for calculation).

K. Edge of building 62 feet from
sources (used measured field at
F for calculation).

0.4 mr./hr.

0.52 mr./hr.

0.85 mr./hr.

0.45

0.4 mI r./hr

. \., 
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TABLE II 

All based on .both sources completely exposed using 
clos'est measured point and the inverse square law. 
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INqDUSTRIAL RADIOGRAPM TRAXWIG PROGRAM

SUBHITTED FOR APPROVAL OF A. Z. C.

PART I Outline of training program

PART 1X Outline of text to be issued to each

radiographer when printed

PART III Sample Quiz

PART IV Evaluation sheet

SUBmTrED FOR AWROV At. or A. E. c. 

PAR.T I Outline of trainl123 program 

PART II Outline of text to be issued to G8ch 
radiosrapher when printed 

.. PART III Sample Quiz 

PAaT IV Evaluation sheet 



PART I1

OUTL1!M OF TRAININIG FROMMA

PART I 



Radiatiou Safety Trining Progr•m for Industrial Radiographers at General
Steel Industries - Griite City Plant

1, Comducted by V,

1. Robert W. Ripley G. S. I. Health Protection Officer
2. William E. Davis G. S. I. Plant ata1lurgsist
3. Dr. W. .onnsker Nuclear Consultasts Corp.

11. laitial Training

1.. Lmature course by Dr. Kennker covring all items listed inu

Title 10 Par• 31 Appendix A.

2. Issue each man tent on radiation physics (see attached outline
of text) as soon as it is prepared.

3, Informal discusstoas of taxt dmang radiographer trainee, radio-
graphers, and Dipsers. Davis and Ripley.

4. Test on te::tbok content. .

5. Discussion and explanation of aay changes or additions to .-- +<
A.E.C. regulation, G.S.I. procedure or equipment.

111. Deermination of Traimee Understanding

1. Oral questions and answers at conclusion of lecture.

a. Trainees take notes.

3. Daily exchaage of Information &ad ideas during work day.

4. Up to this time February 1, 1963 no' formal written tests have
been given. Most of the present raedographe6s have worked with
radium, cobalt, and a 24 M.E.V. Betatron for 2 - 15 years.. They
are competgwt in maipulation of all equipmnt aMd coviagn nt of
health physics. During.tbhis period the exposure limits published /
by the A.E.C. at the applicable time were followed. They were
never exceeded and averaged under 25%.

5. Short quizzes to bote trainees and approved reAdographers at

add intervals.

6. After FebvuarT 1, 1963 short test to be given o lecture content.

IV., On ehe;a Jb Training /

I. -hmimuml of 4 weeks as assistant radiographers deolg al. actual
operations =der the constant supervision of a2 A.o.C. approved

~ed!~tlou Safety Training PrG~r~ for Industrial R&~1ogre~h0r6 at Ceu~r&l 
Steel Indnst~1cs - Gratl1ta City Plant 

I. 

, ) 

II. la1tial Training D
39w 

1. Legture course by Dr. RG~Qkar eov~r1~ all items listed ia 
Title 10 Part 31 t;ppeadix A. 

/ 

2. Isc»ue esc'll man t<mt Ot! rstiiatioo phydCB (Bee attach~cl outUll& 

3. 

~. 

5. 

1. 

2. 

of text) 28 scee as it 1s prep~r&d. 

Informal discussioQS of text amen! radiographertra1uee o 
~raphers, aDd~~serG. Davia ~ Ripley. 

Discussion sad eRplan&tion of say cbaD8es or add1cioas to 
A.E.C. regulstiQn, G.S.I. procedure or e~u1pmamt. 

4. Up to this time February 1, 1963 no'formal wr1tte~ tests have 
bean sl"ell. Most of the precf.lf).t rf'Miiographera have workc4 with 
r&dium. eobslt. QBd ~ 24 M.E.V. Betatron for 2 • 1S years •. !hey 
~re eompet~1.lt 1~ mBll1lipulat1om of all equipmeot mm eOp111nt (l)f 
ha&ltb physicso Durina.th11 periaa the exPQSQ1'e limits published 
by the A.B.C. st th@ appllcahl& time were followed. TRey wera 
aaver exeeeded and ~verageu ~y 2S~. 

~. Short ~uiz~ee to bota tl'lllineee arWlApproved rMloSl'41,hl:luc's at 
odd intervalm. 

6. 

I.. t:li!linrum of 4 weks BIJ OlIm:!liataBC: '!'1!d1c8!'4pberm dolflg aU. actual 
eperati~s mxder ~he cosstant &lupervidol.\ of 1m A.E.C. 8ppTo~d // 
l'ridiogrqh~r. ! 



2. !tmstrumastat used are as follows;

a. Two Budd Co. Unitr Exposure Devices each
holding 250 me of cobalt 60.

b. Two CS-4OA Musor survey instruments.

c. Victoreen mimater and pocket iosiaatino chamber.

d. Use of film badges.

e. Bilood count procedure.

f. Katlteaaae of required recordis,-

V. Procedure for Determining Cwpetemy

1. Random observation during Job trainiva by Mr. R. Ripley.
Constant observation by radlographers.

2. Each trainee, at the completion of 4 weeks an the job training,
will go through the complete work procedure, amd simulate each
emergency proceAu're under the observation of Messrs. Ripley or
Davis. His competeuty w1ill be evaluated. (Sae attached evalu-
ation form). If necessary he will be given an &ditional two
teeks of on the Job training or any other corrective information
as Indicated on his evaluation form. When he is evaluated as
cmpatest he will be declared a "radlographer". Record of his
evaluation and quis•es will be adintaLn".

// 
/ 

// 

·-,,-

2. lestr~ata used are as fotlows: 

a. 'lwo Bwid Co. Uaitrcm Exposure ~v1ess Gach 
.. holdf.ng 250 rna of co\)alt 60 0 

b 0 Two CS"'~·OAmUOf)r survey iastrumaBt80 

Use of fUm badges 0 

eo 

f. 

tj. Precedure iorDetermln1ng Competeraey 

1. !la.a:u1om cbservaticm c\u1rl13(J job traiaiu,s by Hr 0 1\. JUpleyo 
Constant observation by radiosrapherso 

/ 
.' 

./ 
/ 

i 
i 

/ 

20 Each t!'ainee o at the ecmplGtiou of 4 we~lttil CD the job traiuDio 
will go throuzh the complete work procedural aDd simulate ~ach 
etMrgeney pr~G4uTe uadel' thea obsGln6lcioll of Kessrs. ItS.play or 
Davis. His competeuy v1. n be Glvsluated. (Sea attaeh@f.i $valu- // 
.utiOft form) 0 If nacesss%y he will bepVGD lAJll Mditional two 
t-:saks of on the job trUEda, or &fly othey eorrective· 112fomatlcm 
as lfldlcated om hie avaluatioD formo Mb&n he is evaluated as 
cOOlpsteat. he will be c!ed.ared a tDru1o$rapbertD • Recon of bis 
evaluation aDd ~uis~es will be ~Qtaine4o 



PART lit

TEXT. OUTMIC~
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Ralliation Safety fraialng Program for Industrial Radiegraphers at General

Steel Industries - Granite City Plant

I. gundameneals of Radiation Safety

A. Radiation

I. atcmic structure
2. Isotope & radiation
3. alpha, beta & gama
4. interaction with matter
5. x radiation & gama radiation,

9. Glossary

1. terms - Learn them first
2. siguificauce & ezplaaation of

C. Radiation Levels

1. unrestricted area, define, explain dangers In
2. radiatio n area92o so i
3. high radiation area to"

0. Health •azards from Radiation.

1. whole body effects
2. reversibility & Irreversibility
3. skin effect
4. reproductive organs - genetics & future generations
5. effect on blood

E. Betatron

1. theory
2. operation of
3. hazards frem
4. radiation from
5. comparison with Sam& from Co-60
6. safety devices, procedure, & expla•ntion of

F. Mthods of Controlll%$ Radiation Dosage

1. time
a. equations
b. explanation

2. distance

a. equations
b. explanation

3. shielding
a. equations, charts & graphs
b. absorbtion factors
c. half value layers

R~iat1on S~fetr Traift!ng PrOS~Bm for Industr1~1 Raai0graphers ~t General 
Steel Industyie$ - Granite City Plaat 

A. R&Cil.iatiGu 

1. atomic structure 
2. isotope & radiat1cu 
3. slphm, beta & g~ 
4. interaction with matter 
.5. It radiation & gamma r~is.Uon, 

8. Glossary 

1. terms - Learn them first 
2. ~i$§lfice.uee & explanation of 

C. Radiation I.e~els 

1. unrestricted srea. define, expleift d3Dgors 1ft 
2. ratu'Qtl6D area Sf " " It 

3. high r&r.lf.atlon area" II " " 

1. whole body filffects 
-2. reve~sib11ity & i~reverslbility 
3. !Skin effeGlt 
~. rep~Qductlve er3&Rs - gematiem & future seueratlous 
So effect on blood 

E. Betatron 

1. theory 
2. op4lJ:'stiotl of 
3. hazards frfllB 
l,;.a:ad1aUon frem 
S. comparison tdoth ~ from Co-60 
6. safety eewlees o prO¢edure. 'explaoatlou of 

1. Ume 
aD equattws 
bo e:rplm71attoa 

2. d1.stal'lce 
A. equ~tioDS 
b. explaBau'cn 

3. shield1mg 
Q. equatlGDs, eharts & graphs 
b. oo30rbtloa factors 
Co h~Af value layers 



11. Radiation Detection Instrwacuts

A. Radiation Detection Iustruments

.1. Niucor CS-40A survey meter
a. priuciple of operation
b. operatioe technique
a. limitations
d. calibration

2. Film Badge
a. principle of
b. use of
C. limitations

3.-Victoreen Hinom•ter & Pocket Chambers
a. prianciple of
b. use of
c. limitations

B. Survey Tecbniques

1. Ginsral
a. background & its eIgnificance
b. equations

2. Our Operation at G.S.I.
a. technique
b. documentation & records

I11. Radiographic Squipment

A. Budd Co. Exposure Device

1. Diagrams
a. explanation
b. limitations
c. advantages

2. Operation of.
a. theory
b. our procedure

3. Storage Container
a. requiremaet
b. qualification& of Budd Co Device
c. A.B.C. requirements

IV. Procedure

A. Regular Operation Procedure
a. review step by stop
b. explanation of

B. Emaergemcy Operating Procedures
a. review step by step
b. explanation of

. 1. Nucor CS .. 40A surVQ)' meter 
Q. priaciple of operation 
b. 0pGrat1ca technique 
c. limitations 
d. calibration 

2 • }'film lSad,s€! 
a. pd.m.e1ple of 
b. use of 
c. Um1tatioils 

3 •. V1c:tor~&n w.~tei' & Pocket Chamber. 
a. principle of 
h. use of 
c. Umitations 

1. GSneraJ. 
a. backg'l'ouBlii 4: its dplficaulce 
b. equatioDIl 

2. Our OperAtion at G.G.I. 
&. techzllque 
b. cioct.llMDtAtloo 6 records 

A. Budd Co. Exposure Device 

. IV 0 PrtReadure 

1. D1attrmas· 
a. Gltp lanatiol1 
b. UmitadeEls 
c. adVtmt4gee 

2. Operatio. of . 
a. theory 
b. our procedure 

3. Storag~ Coutaiaar 
4. rGquiremelDtSl 
b. ~ualificationc of Budd Coo Device 
c. A.i.C. re~utr~lits 

A. Re8u1ar Operation ProcHura 
a. re~lew 8te~ by step 
b. explanation of 

i. Eml'lrgeacy OperaUq t:roeedures 
41. review atep by step 
b. expl&n&t1oD of 



V. A.I.C. Regulation

A. Title 10 Part 30
a. review
b. explain

D. Title 10 Part 31
a. review
b. explain

C. Title 10 Part 30
a. review
b, explain

V1. Equipmeat & Operatton of in the Radiographic Installation Itself

A,, JIudd Co. Exposure Device

1. Actual operation of, by each Individual until he
becomes proficient in its operation.

2. Actual recording of any and all records required
by A.E.C. & G.S.I.

B. CS-40A Survey Mater

1. Actual operatian of. by each Individual until he
becoms profietelet In its operation.

2. Actual recording of any and all records required

by A.E.C. & G.S.I.

C. Pocket Chamber & Hinmeter

1. Actual operation of, by each individual until he
becams proficient in its operation.

2. Actual recording of any and all records required
by A.E.C. & G.S.I.

D. Film Badge.

1. Actual practice and full euplanation of procedure
of recelval, use and malling to Badge Service Company.

2. Euplanation of records required by A.R.C. & G.S.I.

VIZ. All Equations necessary for Safe Operatine Reviewed

V111. Written Test with emphasis on:

1. Equations & calculations for personael protection, (shielding
time distance)

.2. Detection, surveys & personel monitoring

3. ilealth Hazards

v. 

Vi. 

A.I.C. Regulation 
. J -~-

Title 10 PArt 30 w----A. I . 
,{ 

4. review 
b. explain 

B. TitlQ 10 Part 31 
<i. Ifeview 
b. explain 

c. Title 10 Part 30 --
a. zcsvlew 
b. e:Kpla!n 

Equi~.t & Operat~Gn of in the Rad!osraphic l~stall&tl.D Itself 

A. ~u&1 Co. Ixposure Devic4i 

1. A~tual operation of, by eecb iadividual uatil be 
beecmec proficleut 1n its operation. 

2. Actual recor4iag of any and all recorda required 
by A.E.C. & G.S.l. 

B. CS-40ASurvey Meter 

1. ~tual operatinn ofo by each iRdivl~ual uatil he 
became. proftc!tHlt in its operst.ion. -

2. Actual recordiag of ny and all records rQl~UirH 
by A.E.C. & G.S.I. 

!. Actual operation oiG by each i"lvl~ual until h. 
bG~cmes proficient 1ft lt$ operatic_. 

:it. Actual recording of .my aM all records i'eq\AbClld 
by A.m.C. & G.B.I. 

D. Film Baas#! . 

. 1. Actual practice and full explaaationof procedure 
of r~ceival. us~ anA m4111Dg to Badg~ Se~1ce Company. 

2. Explanatiea of reccrd$ r~~u1red by A.E.C. & G.S.I. 

VII. AU E,usUoftliJEsceesary for Saf* Or>eratlell Ilaviewad. _:::--) 
--z: , 

VIII. Wr1&tea Test with emphasis oa: 

1. EqumtiolH'J & calcul~Uofts fftlrpGlr00uel protGct!ODo CshiGlld11l8 
Umc distance) 

l. Heal th iiuards 



1. Riatiou Tesith Physics Prog Outline
instruments Division Budd Co. .

2. Instruction Nanual LVWe1 1lOA Unitrom
Instruments Division Budd Co.

3. Instruction Manual Nucor CS-40A Survey khter
Muclear Corp. of America

4. •easur•ments of Radioactivity
National Bureau of Seandards
U. S. Government Printing Office

5. Los MAnes Handbook of Radiation Hasitorimg
Los Alamo Scientific Laboratory
U. S. Goverment Printina Office

6. Protection Against Radiation from Redium Cobalt 60 & Cesium 137
National Bureau of Standards
U. S. Geverawnt Printing Office

7. Radiological kboaltoring Meathods & Inatruments
National Bureau of Standards
U. S. Government Printing Office

S. Protection Against Radiation fr= Sealed C £Sources

National Bureau of Standards
UU. S. Gavernment Printing Off ice

9. ThM Tolerance Does
S. T. Cantril, K. D.
H. X. Parker
Argonne national Laboratory

10. The Effects of Irradiation on the Slood & Blood Foming Tissues
S. T. Cantril
L. Jacobson
J. J. Moickson
Argonne National Laboratory

11. Radioactive Isotopes as Source in Industrial Radiography
Gerald H. Teaey
Los Alamo Scimtific Laboratory

U2. The Lethal Effects of Radiation
Edward Spaono, Ph.D.
Scientific American

13. Ceneral Colleoge Chesistry
L. B. Richardson
A. J. Sca&latt

Henry Noxt & Co.

1. aadiatioB Heslth Physics PrQ$T8a Outline 
Instruments DivisioD Budd Co. 

2. Instructicn MAftual ~el 110A Unitroo 
IDstrumaata Division Budd Co. 

3 .. Instru.ction Meuml iueor CS-40A Survey Mater 
Muc lear Cor,. of Amedca 

4 o Measut'aaents of Radioacti vit,. 
NaticuaJ. iuro2U of Studards 
U 0 S. G3vert'iJl.1K3nt Pdat11l3 Office 

5. Lee Alamoe UamU»cok of l.a41atlcm MfJ13itodlllS 
Loa Alamos Seie~tlflc Laborat~ry 
D. S. eovet'mtleut Pr1nt1~ Office 

6. Protection. Ag&iust B.At!iatiCfl from aa!dlum Cobalt 60 & Cedum 137 
matiollal »ureau' of Standarda ' 
U. s. Gevermmaut PrintlD& Office 

7. Q&dlo1cgical Monitor1ne Nethods & InGtruweate 
National »ureau of Stmad~rd5 
u. s. Gove~t Pdutiag OffiCI: 

8. h'otecu'en ;\.gQinst RMi4ilt:LOB from Sealed GmmmQ. SourcGs ' 
, ~Qtiolla.l B'UrGSlU of StaDdarcls 

U.S. Qovenlii!al.lt Pr1ntf.na Office 

go 'fha Tel"J:~ceDose 
s. T. Caatril. K. D. 
H. Mo i'mrke1!' 
Ar3~ne a.tional Laborator, 

10 .. ~e Effect:s of lrrad1at.iGl'1 Gil tbe Blood & fUood FOnUna Tistllusa 
S. T. Cantril 
L. Jacobsoa 
J. J. .!CUOft 
Ar~ mat1&~Ql Laboratory 

11.. it4df.o6lctive Xcotol?e& 8S Source 10. IDtlWltd.ai Radiography, 
Gerald H. tGtmey 
Loa alamo Scient1fic L~cratGr7 

12 • !bG !Althd Effects of aed111t1on 
Icluci'd Spaet:te, Ph.D. 
Scientific Americae 

13 0 Generd CGllega Chemistr7' 
L. i. Richardson 
A. J. Seelll~tt 

Hellry Bolt & Co. 



14. Backrgound 1nfoziation on the 25 Million Betatron Volt
Allis Chalmers Mfg. Co.

15. 25 Xillion Volt Betatron 24anual
Allis Chalars Mfg. Co.

16. The Use of Cobalt 60 for Industrial Radiography
A. Harrisen•

Physics Division
National Research Couicil of Canada

17. Radiation Physics & Bomb Phenemuelogy
U. S. C oemnent Printing Office

UJ3. Concrete as a Protective Bamer for dam& Rayc f ram Cobalt 60
R. J. Kaunedy
f. 0. Wyckoff
Vo. H, Snyder
National Bureau of Standards
U. S. Goverament Printing Office

-19. Title 10 Atomic Kneygy Part 20 Standards for Protection against Radiation
Code of Feaeral Regulatione

20. Title 10 Atomic Energy Part 30 Licensing of Byproduct Material
Code of Federal Regulations

21. Title 10 Atmic Energy Part 31 Radiation Safety Require••nus for
Radiographic operation

Code of Feder-at Resulation.

22. latron & Nuclear Physics
J. S. Hoag, Ph.D.
D. Van 1Nestrand Company, Inc.

14. Baek$t'olmd It;afom-m.tten on the 2S &Ulliell htatr,()u V"lt 
Allis Chalmers Nfl. Co. 

15. 25 iYlillioil'Volt Bet/l,ltron Manual 
Allis ChalmQrs Mf8. Ce. 

16. The Use of Cobalt 60 for Iadustricl Radiography 
A. Morriseo 
Phyalcs D!vislc.m 
J!atiOD.&11 Research CouTacl1 of Csaad.a 

17. R8!litiu'01l Physics <is Bomb i'heoomulGlciY 
u. s. Gowl~l\t Pd:at11li Office 

13. Concrete as to Protective Bauer for GEmlml! RIAY. from Cobalt 60 
It. J. K4t!nedy 
H. o. Wyckoff 
~e Bo SQyder 
National Bureau of Standards 
00 s. GoV0it1l'lneat ET1atil\\l Office 

"19. Title 10 &t~c Bne~$Y Pa~t 20 Staadards for Pretectl~n ~aalast RedlatloD 
C~e of re40ral Re$ulatioDS 

-200 Title 10 Atcai~ Eaergr ~art 30 Licencing of Iyproauct Haterlal 
Code of Federal Rezulat10ne ' 

21. Title 10 Atomic En~~3Y Part 31 Rmdiatlon Safety R~ulremeuts for 
imd!03raphic OpG~4t1ca 

Code of Federal ReSul&tione 

22. iiscttea C ~uclear PhYSics 
Jo Iv H~ms. PhoD. 

D. '1&1A hstraM ComfssYo IK. 



PART III

SAM TEST

PARTIIl 

SAMI'I.B ftST 



SAME8 TEST

1. A 10 curie cobalt -source Is to be used in the cester of a 20 ft. square
room constructed -ith 24 inch concrete walls. What is the radiation
Intensity at:

.1. the inside surface of the wall.

2. the outside surface of the wall.

a. use 3" as I'.L. for concrete
b. output of 14,400 mr/k/eurie at I foot

2. If a su•vey meter shows a 2 mr/hour- a .radiation level from Co-60 and
a man is In this one for 2 hours, what radiation dosage will he receive?

3. If the sucer survey meter reads 3 and the ranae scale poister is en 1OX
wh&t is the radiation level? IX? 100001?

4. Radiation Exposure Dosage may be reduced by three methods. Whhat are they?

5. Sizplaipa the term 5 (N-18). -

6.1 Uhat are the 3 primary parts of an atom?

7. List everythivZ you can from the expression 27 Co-59.

8. Describe amd discuss alpha. b•ta and gamma radiation.

9. Greatte City, Illinois is in regional office area umber
with op~eration offices In______________

10. Define to the best of your ability.

a. I. V.L.
b, inerse square law

c. isotope
d. half life -

e. amma radiation
f- Ion
S. background radiation
h. curie

j. ionisatioz

• 

1. A 10 cud.G cobalt AB6urce i~ to be use" ita the cemte&" of a 20 ft 0 square 
room censtruetoo with U iru:h cemcrete walls. What is the radiation 
iaten31ty <Qt: 

1. the 1nm14e surface of the wall. 

2. the cutcide surface of the wall. 

at. use 318 &8 H.V.!... for concreto! 
b. output of 14.400 mr/hr/eur1e at 1 foot 

2. If a survey meter shells a 2 mr/heur Sli!illJM .l's4t.§ltico level il'Gm 00-60 &1ti 
a man 12 im this one for 2 hours D what r&\lQUca desaae will he l'61c41ivG? 

~""I.... 

3 • If the mucor survey mmter read:; 3 ad th61 raa,se Bcale poletar 1s Gil lOOl[ 
wh~t is the radiation level? 1%110OO0X7 

4. Itlidiatic8 iillposure Dosage may be roliueed bJ three method.. What 4!'GI thGlY'l 

s. bpla1s the term S (N-la). ./ 

6. ° Uhat are the 3 primary plt'lrts of an Atom? \.. 

1. List everytb.ias you Carl from the expression 27 eo .. S9o 

e. llalSc::d .. be a4 c1hcuse alpT!l41 t bGta awoi 8811ll11.S rly.U.ilU~n. 

\, 
'. 

9. GE'Qite City, llUnois is ift regional office mrGII number _i_o ____ _ 
'CIith operati.,gll offices 1m _____ ' _______ _ 

10. 

.a .. lie V. 1..0· 
../ 

~. • iBVelf'SQ IlSquaure law 
c. isotope / 

Iii 0 half Ufa / 

e.. :amma radiation 
fo 10D / 

. g .backgroUl'ld radiation / 
h. curie 
1 .. l!dl1icune 
j o' ionisation 



PARRT TV

IORFrS 4n~~K vrAt? S~

P~T xv 

ru~I(}GF.JWP"gRS 'fU'uNr~ llVAWtl~tmJ $llBHt 



3o

RW1OGPHERS ¶1EA!ING EVALUATION FORM

__________ Am._ ____DATE

Le~cture test grade

Text book test grade-,

Paticipatio~n durins lacture course

COMeats

aw a Merv~ Dy

4. Proficlency at the end of 4

-A. Budd Co. Thiitrons

B.. CS-40 A Survey Hater

Co Victareen Hinoaeter &
packat chamber

D. GSl Oparat ing prtacedureo

9.ý Simulated Emerseicy
Pragedure

Ntumber I.
Numtber 2

F. Utilization log

0. Personnel !H.nitoring
records

6M Co M~ts

w~eekcs in operation of:

-S-S -

-- a-

6. Rec emendations:,

A. Additional 2 weeks an the job trainin_______

B. Additionial academic knaiuledge __________

C. qualifies as9 A.B.C. Madiezrapher

RADIATION FROUECTIMOIIX~CBR

m~ _______________________ r~_AQg_· ______ DDATE.-= __________________ ==-

10 Lecture test grsae ____ =--...... _==-___________ _ 

30 Palt"ticipation iuri!'l3 leetug'QcoUi"8~ ___________ """"""_ 

comments~· =-____________________________ ~--------------==~ 

4. frGficieuey at t~e end of 4 weeks in operat10D of: 

A. Budd Co. Unltreus 

Bo. CS-40 A Survey Hater 

c ~.. Victoreen. Mitwmeter & 
pgekmtchamber 

110 .. GSI ·Op(u:~t1tt~ prcesdurtt'! 

g ~. Simulated EmeK'8Em.cy 
Plt'~edurQ 

Number 1 
Number 2 

G.. PersoanGl Hoai tcd.t'ig 
. recorda 

Mod ade9-!!8t:,! ~ 

5. ~mt$ 
-----=====------~--------------------------

.= 
~ • !itee erttmelidatiODs: , 

A •. AdcU.t!~al 2 weeks 190n the job tr41iningU _____ -= 
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