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. ATOMIC ENERGY COMMISSION
YPRODUCT MATERIAL LICENS

Licensee

. Name

2. Bddress

Gmatll Steel Industries

1617 Btate. Street
Granite Giﬁy, Illinois

3. License number

12-8271-1

4. Expiration date

spril 30,

S. Reference No.

o’

6 Byproduct material
. (element and mass number)

.tCébaiEﬁfE7

| A. Sealed Source (Budd Ce.

7. Chemical and/or physical form

‘Model 41706)

, Pagé* 1 of___z__Pages

T

~

Pursuant to the Atomic Ehergy Act of 1954 and Title 10, Code of Federal Regulations, Chapter 1, Part 30,
L1cens1ng 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. !

_8. Maximum amount of radiocactivity :
which licensee may posses at any -

one time

A. No single source to exeeed

1 ecurie

~ 9. : Authorized use

' imdustrial rediography.

i '!o ‘be used in Budd Company Model 11048 exposure device for the perforwance of

:nnder r.his 1icense..

,.ﬁﬂllxiam E. navis

- i!hréh_ 57',7.

Willlam Greer
Horrell Peterson

CONDITIONS

Claud - Schloss.

pt as spaciﬂcauy provided othe:vise by this iimn, the licenmses shall )

@ byptéducﬁ material described in Items 6, 7 and 8 of thig license in @ .

with statements, reymnautions. snd procedures contained im its applieatim éaceé
1962, and in relaced docuents and amendments as follows:

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

» The licensee shall comply- with the proevisions of Title 10, Code of Federal nesuh:team, '
. "Chaptcr 1, Paxt m, “Standards for Protection Agslust Radiation,"
- tioma Snfety Raqnirmnta £or &diosuph:lc Opemtim

and Part 31, "Radia-

‘nm individials listed below ars the_ only persons authetind to act as tldiogtaphets '
, "Radiographer" is defimed in ‘Pitle 10, Code of Federal Regulations,.
- Paxt 31 “Rad:lacion Safccy Requirvements for Radiogrephic eparauonu,“ Section 31.3(3)

Elmo . Gmeafalde:

(See Page 2)

k/z,ta



TOMIC: ENERGY COMMISSION':
YPRODUCT MATERIAL  LICENSE

. : N
Supplementary Sheet B . o
T . - . S - License Number_~12-8271-1,
~C:oul‘.i.xmed from Page !. ' S e | (p@g) -
13 {eon't) -

e

A Letter dated Maxch 7, 1962 sisnod by !. A. Kleber mcludlng enelosures :herer.o:
"‘Cmtplime te Raquireuenta a8 Set Forth in !‘1tle 10, Part 31 "
2 “Emerseney %emting Procaéure "

. "Operating Proeednze for Baa ef cobalt 60" Radiographie Bources.”
4. Supplement to Items 4, 8, 9 and 13 of nbave listed applie‘a:ﬁipg;
~5: Sketch of Radiographic Bxposure Room :Igﬁwt,,.y
Hha m mdimuvity exeeads ‘the maximn mt ‘of rsdieacti.vity epmiiied 1n

1tem 8 of thia ltcmae pmided:

'_ .A &teh pauession does not. exceed the qnanuty per smm apoctfi.ed m It:ew 8
: bym:e&anlﬁl!orcobntw;md

'fv\the limsee shw zhat no wm than the mxim mun: of tadiaactivity

..For the U::S: A’romlc Energy Commlssmnl-
Qiginal Sugned by :

el ﬂ oD SO
i r./ e WI
D K—Jl—j L—’ @ LI lﬁy Lhtha | Division: of anensmg and Regulaﬂon :

e e FOR DIV. OF COMPUANCE | Washiglon 25, €7 |
S EIRT D ke

APR 1 8 1982

.. .Date
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G ENERA AL S T E E L I ND U STRI.E S, I N C.

GRANITE CITY, LIfK, -

‘March 7, 1962

Mr. James Mason, Chief

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

‘Dear Mr.. Mason:

sources.' The 1nit1a1 sources w111 be 300 me each and will be

.- stored ‘and used in the Budd Company s Model 110A Unitron Roll- out
_yCamera dev1ce.

-As undoubtedly most: of . your- applicants find themselves, we

‘are also quite short on time. The State of Illineis has requested “ %:ﬂ?
-~ that we. take immediate ‘steps to discontinue the'use of our radium
~_sources . using the fishpole technique. Since much.of our work is

engaged—in-the supply of large castings for the military, we have H,;;

'Tpoints. “If you have any questions ‘whatsoever concerning our appli?*‘i'

‘group at Nuclear Consultants. Corporation to assist us.in establish-
- ing our health physics program,. ~ Should: you. or your reviewers-have-:
- any- questions concerning this phase of the. operation, please. feel

* a dozen copies of Title 10, Parts 20 and 31, and AEC-3, so they

- shall ‘hope . for an early approval..

Attach.

a tight schedule to maintain. Any help or assistance you can give

‘us in the rapid’ proce381ng of ‘our application would be greatly ap-

prec1ated

'v,@Weghave attempted to be as thorough as p0881b1e, in order to
'”'t'»delays in- correspondence andto clarify any uncertain

cation, facilities or procedures, please contact us by collect -
phone at your convenience. We have retained Dr. Konneker and his .

free to contact I Konneker directly by. .collect phone. -

Would you please send to the attention of Mr. iR.. W.:Ripley,

may be distributed’ to. .all personnel.

Thank you for your consideration of--cur- application, and wer

IF

General Office: GRANITE CITY, ILL. o Vlce PreSldent-M

Plants: GRANITE CITY, ILL. « EDDYSTONE, PA. « AVONMORE, PA.
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ATOMIC ENERGY COMMISSION

j' APPiI(ATION FOR BYPRODUCT MATERIAL I.|(ENSE

Form = 3T3
Page 1

/ INSTRUCTIONS. —Complete ltems 1 through 16 if this is an initial application. if application is for renewal of.c license, com-

plete only Items 1 through 7 and indicate new information or chunges in the program as reques'ed in ltems™8 through 15. Use
supplemental sheets where necessary. [tem 1§ must-be completed on cll applications. Mail three corles to: U. S. Atomic Energy. ..
Comniission, Washington 25, D. C. Attentien: lsotopes 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 Ltcensee is sub-
'ecf to Title 10, Code of Federal Rogulaﬂons, Part 20 :

(a) NAME AND STREET ADDRESS OF APPI.ICANT

(Ingtitution, firm, hospital,
person,. efc:) ' :

General Steel Industries
JAya7 State Street . -
Granite City, Illinois

v d:ﬂmm frnm 1 (a).)

{b) STREET ADDRESS(ES) AT WHICH BYPRODUCT MATERIAL WILL BE USED. _(lf'

)

2. DEPAR’TMENT 10 USE BYPRODUCT MATERIAL N

3. PREV!OUS LICENSE NUMBER(S)

Metallurgy Départment

H£ ‘this Jisan apphcahon for ranewal of"
* license, please mdlcch ond give numberj o .

None

14 INDIVIDUAT. USER(S). -

+ (Name. | und title - of mdmduul{s) who.will use or dpredly

5. ;RADIATION PROTECTION OFFICER {Numo of person dengnoved as rodiotion pre-

supervise use of byprodud material.

Give Orammg ond nparunco in Items 8 and.

#ction officer. if other then individuo? y user.

Anach resume of lm rralmng and ex:

v 6. (o) BYP‘!ODUCT MATERIA!.

o L ‘ . 'pu,encaaxmlhnusmd9) :

‘Mr. Robert: Ripley SRR +Mr. Robert Ripley with assistance
(See attached) i : , - |- from & consulting physicist frem
U~—Nuclear Consultants Corporation

(Elements. | (b} CHEMICAL AND/OR PHYSICAL FORM AND MAXIMUM NUMBER ‘OF MILLJICURIES OF EACH" CHEMICAL AND[Oﬁ PHYS.
" and mass numbor of each.) ICAL FORM THAT YOU WILL' POSSESS AT ANY ONE TIME. {# mled lource{:), also da'e name of manufodum, model

i ‘number, number of sources and maximum o:tmfy per sourca. )

. €060

| Budd Company, ‘the r.saurce\capsfle
| Noe 300-041706(B)% " ;
_sources. meunted in the Budd Campany's Model

_;ﬁquf7 4fjj*f7ﬁf%;110A U“itron Radiegraphic equipment, each_‘jif S B

. 7. DESCRIBE- PURPOSE FOR, WHICH BYPRODU
. plokd in.liev of- this item. 7If byprodud materi
whn:h 'he source mll ba s'ored and/or uud-)

MATERIAL WILL SE USED (i byprodud méterial is-for ' humcn use,"’ supplomon' A (Form; AEC ~3136) -must be com:
in‘ the form- of & uchd source, include the mako model nurrber oi_ rhe s?orage comumer and/ or dovan m

: : SB Steel castings. The source

- cup Ty it mr Budd -Company, Model 300-@141706(B) and

- will' be used in-a rolleut.type camera, The Budd CGMR&RN 8 Hodel llOA
. Uni ron Radiographic equipment.:wm-v Lo

FOH DIV

(Camnued on reverse nde).'
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Form « 313 : oz Pagye T::.
TRAINING AND EXPERIENCE Of EACH |NDIV|DUAL NAMED N ”EM 4 (Use suppiegenveJ sheets if pecessary)

8. TYPE OF TRAINING DURATION Of ‘ ON THE 308 FORMAL COURSE
e WHERE TRAINED TRAINING (Circle answer) (Circle answer)
Q. \Principl.es and practices of rndmhon v : ’ ‘ B e TR TG | et e e
. profection. . ... ...... . e See attached
b. lachoo:hvny measurement. s'undardlzu- . ,

fion and monitoring techniques and-in-| Yes No Yes  No

stroments . . ... L e e e
¢. Mathematics and calculations basic to the v : Yes Ho Yes N

use and measurement of radioactivity . . -

N 1 ves - " Yes N
d. Bidlogical effeets of radiation. ... ... .. . : es MNo o °
9.-EXPERIENCE WITH RADIATION. (Actual use of-rodicisofopes or equivalerit.axpsrience.) )
ISOYOPE | MAXIMUM AMOUNT WHERE EXPERIENCE WAS GAINED - DURATION OF EXPERIENCE™. "| | JYPEOFUSE. -
See attached

10. RADIATION DETECTION INSTRUMENTS. (Use supplemental sheets if necessary,;)‘l

©TYPE OF INSTRUMENTS | NUMBER | RADIATION | SENSMTIVITY RANGE | WINDOW TMICKNESS | use

(Include make and model! number of each) AVAILABLE . DETECTED (e fhr) (mg/em?) (Moniy‘c.'ing, surveying, measuring)
NRD Model CS-LOA 1 ‘beta 0«5 30 mg/em" Monltoring: and

L | gamma | 0=50 | Surveying - .
7 0=500
0+5000
- 0-5000.
'mr/hr

11, METHOD, HEQUEQCY AND STANDARDS USED IN CALIBRATING INSTRUMENTS LISTED ABOVE Every three menths o r aft er
each repair by a physicist from Nuclear Consultants, CO~60 and Ra-226
Bureau of Standards sources. are used for the calibration,

-~ f12. FiLM BADGES, DOSIMETERS AND (BIO-ASSAY. PROCEDURES USED _{For film bodges, specity melhod of calibrating and processing, or name of supglier.}

Bi—weekly £ilm badge service is. .supplied by Nuclear- Consultants Corpe,
and each person is supplied with a 0-200 mr poeket dosimeter manufactured

i Instrument Company.
INFORMATION TO BE SUBMITTED ON ADDITIONAL SHEETS

1,3 FACIL"lES AND EQUIPMENT.  Describe laboratory fucilities and remote hondling equipment, s?orcge confumers shielding; fume hoods, e" Explanatory sketch
~of fucdl is oﬂached Ctrcle answer, @ No : R
v -« ! g See attached

14~ RADIATION PROTECTION PROGRAM Describe the rudu:mon protection program including contiol measures. f apnhcohon covers naled sources, submn leak
Qeshng procedures: where- apphcoble ‘name, training, and experience of person o perform leak tests, and arrengemen:s for pc-r\‘ormmg mmul vcdnahon sUTvey’ serv-

lcmg, mnm'cnunce and’ repmr oﬁ the source.
: : See attached

§15. WASTE, D‘SPOSAL l} 0 nercial wosfe disposal service is employed, specify name of vcompany “Ofherwise; -men detailed descnphon of meihods whu:b wul!'

ve wostes aond estimotes of the type ond omount of activity mvolvcd

The Budd Company

be used for disposing., ef 1 di

CER‘I’IFICATE (This item must be complefed by cpplicant)

16. THE. APPLICANT AND ANY OFFICIAL EXECUTING THIS CERTIFICATE ON BEHALF OF THE APPLICANT.NAMED IN' ITEM 1, CERTIFY THAT.THIS APPLICATION IS
PREPA&ED 1M CONFORMITY WITH TITLE 10, CODE OF FEDERAL REGULATIONS, PART 30, AND THAT ALL.INFORMATION' CONTAINED HEREIN iNCtUDlNG ANY'
SUPPLEM&:NTS ATTACHED HERETO, IS TRUE AND -CORRECT TO THE .BEST OF OUR KNOWI.EDGE AND BEUEF )

Date ___

Vice President
T_i,'h of certifying officiat

WARKING.~—18 U, S, C., Section 1001 \Qc' of June 25 1948,&\6;'2.\601 /7‘(59; mokes it ¢ o criminal offense to moke o willfully folse st totement or

representation fo any depanment or agency of he Unned Sta'es aslo-ony moher wl’thm its |unsd|cnon




"| wommgzouman | APPL___TION FOR BYPRODUCT MATERIAL LiedSE Form pprovd

~ 7 SUPPLEMENT B-SEALED'SOURCES .~ ' _ Budget Bureau No. 3-Ro8.3

- If apphcatron is for bypioduct material to be-used-in-or manufactured as a “‘sedled source” comiplete this supplement and attach to
“+the application for byproduct material license. . -Applicant for use of sealed source should complete Section I.  An applicant desiring . .
to manufacture a sealed source should complete Section I1. ~If information has been submitted previously and there are no changes
in the sealed source and/or device design or other changes in' information submitted previously, details requested: below may be
omitted provided reféerence is made on line 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 1S MANUFACT URED COMMERCIALLY GIVE FOLLOWING INFORMATION

» PBla:
B. Make and model number of sealed source ,a.nd/or device Q._Q«P..S_Hl.@.--.@.&.s..@_r_ﬂb.ly.__3.Q.0;:.QLL1~_IQ._6_.(.B).U111 tronl]
C. Person v&rho will hold legal title to sealed source _Q_QB.QE_@.J-. ..... te.e_l_-_.l_,r.l_dn_s_imie_a,_-_ .rranite.--City ;Illq

. 2::(a) NAME OF PERSON WHO WILL PERFORM NECESSARY PERIODIC LEAKAGE TESTS (6-month i'nteﬂmls Jor bda-gamma, S-month period for alpha muttera Sec imtmctums)

i Phye.i_g.i.ej;.e-__ﬁrgm--ﬂuc_le_&r.-.C__onaultanta--.ccrp, +..S3te Louis, Mo. -

(b) IF ABOVE: PERSON 1S NOT THE SUPPLIER, MANUFACTURER, NOR A’ COMMERCIAL LABORATORY ROUTINELY OFFERING SUCH SERVICE.S 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 INST RUMENTATION TO BE USED:
Nudlear Consultents Corp. is a laborator'y routinely offering this
service under ATC 1icensee #2&—&206 1(J62) -

3. ARRANGEMENTS WHICH WILL PREVAIL FOR PERFORMING INlTIAL RADIATION SURVEY (ijappropnate). SERVICING MAINTENANCE REPAIR CONT ROL, AND
-'»-DISPOSAL ETC., OF THE" SOURCE: . - .
A radiation physicist ‘from Nuclear Consultants Corporation will® make a

" complete radiation survey of the facilities upon the completion of the
. installation., A copy of this final report will be forwarded to the.
QMU S. ATC .as. well as. thewstate health department. .The .Budd. Company
o) will arrange for servicing;’maintenance, repair and disposal (and e
_ placement) of the,s urce.‘ See attached for further detail.

on

SECTION II—~MANUFACTURE"

’ " IF SEALED SOURCE TO BEMANUFACTURED O’ FABRICATED BYTHE APPLICANT 1S DESIGNED TO TRANSMIT. ‘ONLY 'GAMMA RAYS AND: CONTAINS N ELEMENTAL
‘FORM. (but not powders) COBALT. 60, IRIDIUM 192. GOLD 198, TANTALUM 162, OR THULIUM 170, GIVE FOLLOWING INFORMATION AND DISREGARD ouss-nous

-]©. 5 THROUGH 12 ON THIS 'SUPPLEMENT:
. (a) Quantlty of byproduct material per | source and model number
. (b) Leak testmg pro ‘to be employed' .
h (c) “Attach’ annotated engmeermg drawmg f source contamer a,nd holder, if any:;
(d) Descnbe 1abél to be aﬂixed to source conta.mer and/or source holder (or attach copy See mstructwns)

IHBPM@ME@

FOR DIV. OF: COMPLIANCE

- r-/\f

(Continued on reverse side) . » : LIG'—‘M#;’%



APPLICATlON rOR BYPRODUCT MATERIAL LICENSE |-

- Form AEC-313b |. :
: SUPPLEMENT B-—SEALED SOURCES"

Page Two

AL S LED SOURCES OTHER THAN THOSE DEFINED ‘IN- ITEM 4

S. 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:

8. TYPE OF S_EAL TO BE USED TO PRECLUDE LEAKAGE OF RADIOACTIVITY TO EXTERIOR OF SOURCE: . . e e e e

9. IF SOURCE HOLDER 1S TO BE USED WILL CONTAINER BE PERMANENTLY OR SEMIPERMANENTLY MOUNTED THEREIN?

.| 10. DESCRIBE LABEL TO BE AFFIXED TO CONTAINER AND/OR SOURCE HOLDER (Or atfach copy. See insiructions):

11. EVIDENCE OF.STABILITY OF SOURCE CONTAINER MATERIAL TO IRRADIATION FROM BYPRODUCT MATERIAL THEREIN (Omit if such stobility is obvious):

12. LEAK TESTING PROCEDURE TO BE EMPLOYED INCLUDING EVIDENCE OF ITS EFFICACY AND INST RUM_ENTATION TO BE USED:

DEVICES CONTAINING SEALED SOURCE
(Gwe Sollowing information if sealed source is to be mounted in a devwe)

13. ATTACH %IENOTATED ENGINEERING DRAWING OF DEVICE INCLUDING MODEL NUMBER AND DEI'AILS OF MOUNTING OF CONTAINER OR SOURCE HOLDER IN |
THE DEVI ’

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

15, DESCRIBE CONST! RUCTION__AND OPERATION-OF:READILY VISIBLE INDICATOR OF DEVICE INDICATING **ON"".AND *‘OFF" POSITIONS OF SOURCE:

IG DESCRIBE DESIGN FEATURES WHICH SERVE TO MINIMIZE RADIATION HAZARD FROM THE DIRECT BEAM AND SECONDARY RADIATION (' Tudi g type and 7
of shielding as well as limit ibil mhermt in installations where use is contemplatc : o

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

| 18 RADIATION PROFILE OF A PROTOTYPE DEVICE IS:ATFACHED.: :(Circlé your answer): ves |- No i

U.' 5. GOVERNMENT. PRINTING OFFICE  16—81444-2




'.Extensive 'tesﬁing,'including-radiOgraphic*inspection“is required

To more easily,comﬁlylwith state regulations and to reduce our cost

' sourceéland cameras will be used only in the specially!eonsﬁructed ‘

room inside‘the plant in‘GranitevCity, Although the” cameras are

~ plant nor in the fleld,

" See attached’drawing for the, radiographic'room._ This.room is 22

'.the room. The walls are appreximately 10 feet high.with three strands‘//

Sifdo not'enter. There is only one,door into the room.Whieh isv 1ecatedk/
on the north wall. This door is postedrand always kepﬁ'lockedak Only

—er. Ripley and the radiographers working directly- under “his supervision B

Geners Steel Industries

QForm 313 ‘ _
-‘13; Facilities and Equipment
~General Steel Industries in its normal operation produces a wlde

- range of very large steel castings for the mllitary and for industry.

- for most of these castings. To date, we have used gquite satig=

facforily two 500 mg redium sources. These have been used with a

'fish»pole' technique-with littlefradiation exposure. to our personnel,

'by‘purchasing rather than leasing material, we have decided to obtain
= two 300 mc Cobel t-60 sources from the Budd Company which will be

~mounted 1n two of their Unitron Model 110A rollout caméras. These

of the portable type, they will not be used in other parts of the

'x'feet wide by 60 feet.long and the walls are constructed o6f 16 inehej/?; o

solid concrete block. The room is located inside our foundry and

hence does not have a roof. There is no basement nor open. area under

of barbed wire atop the wall to make certain unauthorized personnel

havo access to the keys, with the exception of the bullding superina»

tendent, The'superintendent never goes inte the room without first -

FOR DIV. OF COMPLIANCE



L | , Genera. Jteel Industries

contacting Mr. Ripley. l»He'ddes,not.have keys. for the source
“storage containers. _Inside the'foem; in the northeast corner, is

a small»viewing, room of about six by six feetidquare; The walls

of this room aré 8 inches thick made from cement blocks. Between
‘the radidgraphic area and thé dark room area and c¢ontrol érea,are
' sevgr&i.large piécesﬂOf armor plate steel as shields. Thesebarmcr
‘plates are l inches thick‘ané'meééure 6 x 6 feet squdpe.. One shields
the dark_roam’vérea‘and the second shields the control aréa from the

' radiographic areas

'Allvafedﬁﬁiﬁmediately surrounding this room are either storage areas’

'or run ways for the movement of material and- castings. Except for

‘north wall is storage and not accessible.to-persennel. ‘The area

;;~":" " adjacent to the east wall 1s likewise primarily used for storage
iand<although personnel cen -approach to within h or 5 feet of the
.‘wall, there 1s no working area closer than 20 feet away. The ares
‘behind the south wall 1s pretty much inexcessable to personnel
ifbeing used to store drums of eil. The west wall faces a runway

‘} through whicb small trucks or tractorsAmove castings, molds and

~cheﬁvmat3ri§15v The closest work area is some 15 to 20 feet'awayg f:

' Allitistihgs are placed in this room through the. open ceiling by_th; ?
m;7the use of overhead cranes. The large overhead cranes span the.
| whole width of the large building (approximately 100" feet wide).
—;mwm%pnmmhe__control ezbin is located at the far south side of the large
building and some 25 feet in the air.;_The distence from the" wallﬁ;~m~
1_of the radiographie room to a point diréctly.under the control cebin

DURPLIGATED

FOR DIV, oF COMPLIRsIFE
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the door area, ‘the area -for approximately-20- feet adjacent to thﬁuiiw,,~



_.General Stee Industries

1§>approximately”AO‘feet.. Hence, thé closest distaﬁcé from the
wall to the cabin is on the order of 50 feet.. Since the erane
xoperator 1s working from 8 point so far behind the south well of

~ the. room (although some 25 feet up) he is unable to see or place

B castings ‘closer then 3 or h feet from this wall. 'If'thefe is a
single casting, it is placed rnearly in the center of'the roome

If there are two {the maximum handled at any one time) they canw
not ‘both be centéréd-o: course which results in each being
slightly closer to the side wells. Most_wérk is done with the
‘capsule’iﬁéide ﬁhe casting w;th'the film placed on“the outside.
>For'this reAson very smaix source to film distances {3 to 6 inches)
are used and hence the reason for the small sources (300 mc each)e
Tbis technique, with the source inside the casting results in,con—»-ﬁf
siderg@}e_absorption,of the radiation 1in the casting and hence |

results in much reduced radiaﬁiéh fieldse

- Sample calgulétiqns:
HLetﬁug.aSSQQQ.both sources are exposed. Each are four feet from
-ﬁh “south wall and six'feet from the east and west wélls.

300 me x- 1. 33 mr/hr at 1 M =.399 or LOO mr per hour at 1 meter

. The HVL for cencrete is given as 2 to 2.5 inches depending on denw

u;fgityfluAt«ZMinches with av;éwinch_vall we have 8 HVL's and at 2.5 »K
it:ﬁquld representké HVL sg'léﬁuus’uééfY’HVLfs‘as.aréeasohable o
| _averageﬁ?z =°128, Hence the léminches,ofbcbﬁqpetavwil}_rgduce the

radiation'by a factér of 128 times, Take east wall first. If thé -
_source 15 6 feet from the wall (6 x_ 12 = 72 + 16 (wall) ‘= 88 inches),
This represents 2.2 meters (88 40 = 242)e By the inverse square -

o law ( (2.2)2 = h.Bh), we have another reduction of a factor of Le8lis

41536




Gener 'Steel Industries

Hence the total reduction wouldibe 128 x'u.ﬁhﬂ= 619.52. Since the
radiation from a 300 mr source at 1 meﬁer‘is LOO mr per hr, the
contribution of fhis source to the fleld just outside the east wall
would‘bﬁ‘hOO ; 619 = 0.6h mr per hr. The second source is dhtbtal
of 16 x 12 = 192 + 16 208 inches or 208 ‘ 4o = 5,2 meters from
this outside wall. Hence the 1nverse_squapea}aw wquld reduce the
rediastion from this source by (552)2 = 27.0Y4 giving a total of

128 x 27.04 = 3456 time reduction. Hence 40O & 3456 = 0.11 mr per
hr. or a total ocutside this wall of Oe 6& + 0,11 = 0.75 mr per |

hour, ThgisémeAcalculationa would hold for the west wall,e

‘The sources were pfeéuméd toibe‘only four feet_ froﬁ the south wall,
Hence U x 12 = 48 + 16 = 6l ; &0 = 1,6 meters from outside walia

By inverse square léwAwe get 2,56. This with reduction of 128'timés:
due to absorption’in the concrete give us a reduction factor of

128 x 2.56 = 327~68; Therefore L4OO é 328 -nl.z“mr per hre The
sea:nd source would be. a little over 11 feet from a ﬁoint 6utsidev
the wall just opposite the -first scurcé. Henee 1ts contributaon

- would be- 11 x 12 = 132 = hO = 3 3 meters. J3 3)2_= 19,39 or 10.89 x
128 = 1395,2 times ‘reduction. Therefore hOO 1395 = 0, 28 mr per hre -
This gives us a totel of 1,2 + 0928 =’1.h3 mr per hre -

As stated before the castingéjand hence the sources are héver p}acedtf}
closer than L to 6 feet from_the'inside~wéils. As shown by the above -
calculéﬁions'this,would result in fields'Of“well under 2 mr per hr, '
at themoutgidg,wall w@icq in general 1s not a@cesSable to personnel,
No additional shielding has been considered}by thé"ﬁsugl placement

of the source inside the casfings. These are often 1 to 6 inches

- e S
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General Steel Industries

thick, thereby offering from 1.5 to 8 HVL!s of additional shield=

‘ing. A maximum of 30% of each shift is uged for actuel exposure.

The exposure times raﬁge from 1 or 2 minutes up to 1.5 hours .
This means the source is seldom;expésed for a total of more than

2 or 3 hours for each 8 hour shift.

FThé largé 6verhead chane'is-never,operatedfover'thewﬁréé where the

'radiograpbers' room.is located except -te place the ‘castings to be
'radiographed into-the rooms - It cen be shown however that the maxiu

. ;mnm radiation- field which could exist at the cabin of this crane 1s

between 2 and 245 mr- per hr. Since the occupancy factor in this

T position 1s virtually Zero we consider this to be an unrestricted

arefs

- The:JBbepator of the radiographic units will be soms 25 to 35 feet

uwaygrrom?ﬁhe exposed sources and will operate behind ) inches of

armor.plate_ateel.

» The only door to the ?roém?isAldcked:andwposted on the outside and
:is likewise locked from the inside when a radiographer 1s inside

”, working; Because of the noise level in the plant it would ‘be pos- .
‘~:Hsible for unauthorized personnel to enter the room unnoticed even
.with the operator in the room if he did not 1ock ths door after

“him; There 13 a buzzer on the door to signal the operator from the

»outside.

U- ﬁTuQ.1aréé red:lights-are mounted on - the top of the wall. 1Qne.1g

ﬁountedpon the north wall immediately sbove the door end the second

I
()
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' one is mounted on- the top of the south wall. These lights are
'wé;turned on whenever an operator enters the radiograph room or when
4}ever sourcegware expo§9§,  The-light cen easlly be seen not only
f?by édﬁé oné entefing?pﬁe doér.but-alsovby>the_crane operator and

jf,anyona‘in this whole aresa of the plante

!
3
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h 8.~ 9.
The General Steel Industries have for years employed various

, forms of radiant energy for the non—destructive ~testing of" steel _
””wcastings. The stendard x-ray equipment has been employed for many
years.i séﬁé 20 years ago General Steel purchased the first 2h'MEV
1,betatron in ‘the St. Louis .area to cheek large castings produced -
for the military. Over the years a group of highly ‘qualified radie
on a three shift basis. B _ . _ _

. we feel from their background and experience, each of the fol—
lowing qualify as ”Radiographers” as defined in CRF Title 10 part 31

' ~and hence wish’ to—submit their names and background and ask that

they be listed as licensed users under this proposed license,

4 ‘Mr, RobertVRipley will be in charge of the overall radiographic
facility, personnel and project. Mr. Ripley has had extensive
training and experience, not only in the'general field of radioé*r

graphy but more specifically in the fie1d~of gamms: radiography. He:

was employed for some 9 years at- the Key Company in.East St. Louis.~

. - For. some 6 years of this time he was engaged in radiography. *1&

‘;*addition to thewusual standard x—ray equipment Mr. Ripley obtained

‘experience in the handling of Ba 226, up to 1000 mg; 500 me Co~6o L

'sources,'a 2 curie €O~ 66 source and Ir 192 sources up to 20 ‘curles,
From 1950 through approximately 1953, Mr. Ripley was 1isted as the
'ilieensed user onuthe-AEC‘license:heldrby the Key Coe, East Ste Louis,
TIil. ﬁnfOrtunately we do.not have,this number at hand te refer you

to;v-

'@u L L@@WE@ 41536
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51 Since joining General Steel In‘us‘:_ 8, Hr. Ripley has'been

x—rayA equipme:nt, a ab, MEV betatron, ‘and to date twe'

4'eachh500 mg.r In his supervisory capacity Mr. Riplé

ographevr"under his direction. In general there are

be the Budd COmpany, held in Chicago,_Illinois.3

out cam a:we will obtain frmm them. (Unitw

I@PM ATE .
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_Radioiogical’Civil—DefenSe coursé.~ In this course rééiation

effects Were studiéé,'methodsl of_survey,-éperation-énd calibration

of gelger mueller and lonization type survey meﬁeré, units of radi-

:ation; cﬁaradtefiéticé'of'radiation;"haZards of exposure and decon-

tﬁmination procedures to mention a iféw Suﬁjecta. The second course

was a civil defense course in industrial décpntaminétion. This as

:_menfionéd‘above was gliven by Squthqfn Iliinois University bj‘members

of their staff, Mﬁ¢h.°f th9 seme material as in thé above course

was covered-inpluding again radiation hazﬁrds, use of- Survey-méters,

,dosiﬁéters;rfilm bﬁdgés,‘cqntrqllpf exposure, surveying and of course

.Sfiéssed,ﬁére the pnocedures_ and-ﬁechniqués invélved in decontémina-

- ting laige ihdustrial areas“after 8 nuclear incident. ‘
It.shouidbélso bé-mentioned that Mr. Ripley took and received

certificgtes ﬁor the saﬁe two courses. . M#. Davis also supervised

the radisgraphic work for the AEC uranium pfocessing performed by

| Mallinckrodt Chemical Company for a period of 9 yeara,

Other Radiographers

1. Mr,wﬁilliam Greer

Mb.?Greer ‘has been employed as a radiographer at General Steel_
Industries for approximately 10 years. He has had extensive ex- = ;é
‘ ¥perience in all standard X«ray equipment as well as the Zh.MEV beta-:' ki
tron and the 2 500 mg of Ra 226 sources, Informal 1ectures and e

discussions oyer.the _Years by Mr. Riplgy and»Mr, Davis have coveréd

all the areas }iétéd in Apéndix A of Title iO, Part 31, & refresher é

course covering = ' i “ -
1. Fundamentals of radiation safety

(a) Characteristics of gamma radiation

o ffw?ﬂﬁ}ﬁ N :ﬂfﬂﬁ?

(b) TUnits of radiation § hjdguJﬁ:}uD@\Ljdi{J §
o o ‘ FOR DIV, OF COMPLIANCE _

(c) Hazards of radiation exposure: . 14520



oo T L RTINS General Steea
o (d) Levels for 1icensed material e

T(e): zCOntrel of radiation dose'

i‘IIq'ZRadiation detection instrumentation

d"ii(a) Survey meter

-%i)" Operation

2.) Calibration
(3) Limitations e

(b)¥‘3urvey techniques

ersonnel monitoring ST

nnFilm dosimetry

‘firocket de 11

(\f_ Pocket chambers

. operating procedures (See attached) | .
.alTitle 10, parts 29 and 31/training is- Presently being ;év Bt

>'=ﬁtqoanctedufor Mr.r Greer ‘and the below 1isted individuala

“fPeterson

had over_lO years experience

Hr. Grue;ielder has had over 10 years experience in radiegraphy

?at General Steel Industries doing standard “Xmrays, 2u MEV betatron,~fjf'

U UI'M@A ATED ,;
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‘General Sfeel Industries

'OPERATING PROCEDURE FOR USE OF COBALT- 60 RADIOGRAPHIC SOURCES -

(Contlnued)

Page Two

They must also wear'the pocket chembers provided,

A step-by-step procedure which is to be followed by each shift
and each man is tabulated below:

1, Unlock the door to the radlographlc room from the outside,
enter and 1mmed1ately lock the door from the 1ns1de. This
is necessary due to the hlgher -than-normal noise level in
the plant, A loud siren is located over the door, with a

- -push~button activator on the outside, for use in the event
another radiographer must enter the room while it is locked
from the 1n31de.

.~ 2, "Place film-holder and any other equlpment taken into the
room in the small viewing room out81de the radiation area
“(but within the radiographic room), "Using the NRD Model GS-
40A survey meter, make an entrance survey of each exposure
device (Budd Company's Model 110A Unitron Radiographic .Cam-
era), making certain._no sources are exposed

3. Make the necessary entries in the Utilization and Survey
Log. (See attached sample of log ) i

4,MwSet up exposure film and fix p051t10n of source tube, Always
place source “as near-center-of-room and as_far from the walls
as is practical, ‘Never place source closer than four feet
from: the wall unless it is inside of casting, Make certain
‘source tube is flrmly fixed in position required, and that
any angle in tube is not too sharp to prevent easy operation
of source w1th1n the tube.

5, Turn on red warnlng lights, -These lights are strategically

. ~»located on the top of the exposure room walls, over the oute
side entrance and atop the. south wall, so that they may easily
‘be observed by any personnel pass1ng by the area adjacent to
the exposure room,

6. Unlock Budd Camera devices}_
7a 'Have castlngs and camera located so that the control cable may
be operated from behind one of the 4-inch thick armor-plate

steel shields separating the radiographic area from the control
area, The control cable shall be maintained behind this shield-

1ng at all times,
N UE@ 47536
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'OPERATING PROCEDURE FOR USE OF COBALT- 60 RADIOGRAPHIC SOURCES -

WRK:bjs

(Continued)
Pege Three N
8., Make necessaryAentries in Utilization and Survey Log.
9.""Rad10grapher retires to small room outside of radlatlon
area to time and waits for exposure to be completed. At no
time should he entér the exposure area (forward of the steel
shlelds) when sources are exposed
10. After exposure is completed, retract source into source holder
: w1th control cable from behlnd armor-plate shielding,
11, Make an operatlonal survey of the entlre area, taking spec1al
note of source tube and camera dev1ce.
12, rLock camera device,. . This should be done even though a second
- .exposure is to be performed
13, Make necessary entrles into Utilization and Survey Log, (See
attached,) o A
14, Turn off warning light,
15, Steps No. 3 to No. 14, inclusive, may be repeated from two to
five times before going to lunch or between trips to the dark-~ /.
room and film storage area, or the end of the shift, Dark~room _
R —-Y Y offlce _are_over 500 yards from ‘exposure room. . Qh
B - TR A 0
16, Before leaving the room, whether to go to lunch or dark—room B
or at end of shift, a final survey of source. holder and sourcez
tube w111 be made and noted in the log. Be sure to sign the i
'log. . o
17, Leave exposure room and lock door. from the outside,. Never o
-~ - leave room, even for a few minutes, without locklng from the/ o
out51de.
La;_ A flnal d081meter readlng will be made and recorded at the end |
© "of each shift. Film badges as noted above will be worn through- /
out the elght-hour shlft regardless of work being performed, \/
- 19, See Emergency Procedure for proper action in case of an emer- .
- gency, In case of emergency follow thoese procedures and call
Mr, Rlpley at once. '
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EMERGENCY‘OPERATING PROCEDURE

A telephone is located in the small room protected from the radi- )
ation area but within the locked exposure room, Any deviation o
from ‘normal operating procedure may be reported to the supervisor ,//

in charge of radiography without the necessity of the radiographer’s
leaving the locked exposure room, All men handling the source will

be radlographers within the definition of Part 31, Paragraph 31,3.

'EMERGENCY NO, 1: SOURCE CANNOT BE RETRACTED INTO THE SOURCE HOLDER
“E‘TEE“§6§VEY"NDICATES THAT IT IS NOT WITHIN THE HOLDER WHEN. IT.
SHOULD BE. N o . -

1. The warning lights will stlll be on in conformance with oper-
_ ating procedure. ‘If the emergency happens at any other time,
'turn on warnlng llghts. ' _

T2, Call R W. Rlpley by auto call or telephone._

-.3;. Unlock door, leave radlatlon room, ~and lock door from the out-
31de.

4, Using NRD Model CS-40A survey meter, survey area 1mmed1ately p
: surrounding radiographic area, and post any area of greater
than 5 mr/hr. ////

5, Maintein,vigileuce at doorway until Mr, Rlpley arrives, //

/

6;,pbbtain full story, evaluate, rectify if possible, /.

7. 1If necessary, call Nuclear Consultants Corporation or the Budd
~ Company. ' Exposure room will remain locked and all warning. -
- lights will remain. on until area is safe, Radiographer will s
" maintain personal vigilance at. exposure room door if gravity
of s1tuat10n warrants. : :

8;'”Record w1ll ‘be made of the 1ncident. N .'//h

- 9 AEC w111 be ootlfled, if necessary, i compllance w1th -Title. ... _
10 Part 20, Paragraph 20,403, /

/
Az

EMERGENCY NO 2 . POCKET DOSIMETER | READS OFF SCALE s

"l;”wDo not extrapolate. i 'm__‘f, . - :: o //i//

‘2;"'Recharge d081meter, check it after 15 mlnutes, repeat this
step, 1If it reads off scale both. tlmes 1t is probably faulty.,
S /7~

' 3.' Develop_castlng_exposure films, see if they have the correct
vdensity;with_no,distortibn. Any misalighment of source or




General Steel Industries

EMERGENCY OPERATING PROCEDURE (Contlnued)

Page Two -
. L/’

source tube that could result in overexposure would not give
. a satlsfactory radlograph

b4, Check survey instrument. If survey instrument and radiographs
prove to be all right and dosimeter indicates a faulty discharge,
'assume dosimeter to be faulty. Use spare d081meter. v

5, Call R. W, Ripley and notify him of these results for his eval-
. uation before making any other exposures,

6, If above indicates that the apparent overexpésure'may have aé-
tually occurred, send film badge in for processing with request
for an 1mmed1ate reply by telephone, e
. _/
7., 1f film badge report substantiates dosimeter readlng, the radi-
ographer will be sent to the corporation doctor with a full re-~
'”‘port

8, AEC will be notified in conformance with Title 10,,Part 20, Par-

agraph 20,403, ;
\/

WRK:bjs
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;:~31'101 » The ‘Budd Unltron ModelillaA 1s de31gned and approved‘

1 107 - Utlllzatlon log
attached the radlographer m




the source 1s used and returned to :Lts st_orage” co
_survey. w11]. be recorded in the 1og book
grapher.
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