
• Form 313 ATOMIC ENERGY COMMISSION

Pago I APPLICATION FOR BYPRODUCT MATERIAL LICEIISEI

• INSTR UCTIONS.-Complete Items I through 16 if this is an initial application. If application is for renewal of a license, ,com-
picto 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, Washing ton 25, D. C. Attention: Isotopes Branch, Division of Licensing and Regulation.o-Upon approval of this
Opplication, the applicant will receive an AEC Byproduct Material License. An AEC Byproduct Material License is issued in
accordance with the general requirements contained in Title 10, Code of Federal Regulations, Part 30 and the Licensee is sub-
ject to Title 10, Code of Federal. Regulations, Part 20,

1. (I) 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).)

r- `eej T.astriz
4 T. i7 -a -te -e a

Cran t e C jty, Tllinjoib

2, DEPARTMENT TO USE BYPRODUCT MATERIAL 3. PREVIOUS LICENSE NUMBER(S). (If this is. on application for renewal oe.-a
license, please indicate and give number.)

Departn..nt N

4. INDIVIDUAL USER(S). (Name and title of individual(s) who will use or directly 5. RADIATION PROTECTION OFFICER (Name of person designuted as radiation pro.
supervise use of byproduct material. Giv, training and experience in Items 8 and .tection otficer if olher than individual user. Aftach resume of his training and et,
9.) .. perience as in Items 8 and 9.)

.r. iobert ' ipley Ir. Robert Ripley with assiotance
(S a attached) fro c a consulting physicist fro,-

- clear Consultants Corpora~ton

6. (a) BYPRODUCT MATERIAL. (Elements (hi 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.)

co-6 t.Ct• •lc s 'ource• f Cobalt in a sealed source.
rhe seoaled sourcc ] be obtained from the

1 ,udd Companyr theircouirce capsule asoembly
• Uo. 300--0 .175(O3! Thcre will be two such
sources ra;,,t-d in t ud o.. •i,... th o , d c! Co ý-.p4any ' 8 "o o (.el1

110A Uin•tron ?,,i• ' ..... "oui ,n" _ c
source Uo be less '-twian 1 curie each.

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

Th'ihs raterial (•O-60)1 w7ll be in the form of a. scaled source ard will
bc used only Within a specially construct-ed room in the plant for
rl,,.io ranhic insrpections of ' hr~ e stee1 c, in-s. The s ourc
c --.-n• b.1 - zemby nurmber is The ihdde Cora.eny, ,...odcel 300-04176(B) and

be used in a. rollout type camera, The .'Budd Company's a4odel l10A
'Unitron %ndiographic equipment.

(Continued on reverse side)
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t· 
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I 
G0~p~al Steel Inctuntrien 
,1417 State ~trcct 
Granite City~ Illinoi~ 

'2, DEPARTMENT TO USE IIYPRODUCT MATERIAL 3. PREViOUS lICt~SE NUMBER(S). (IE /his is .an applicalion 
'Ii(onse, plC'o!\o indicate and giye number.)' 

far renewal of " a .1 

7",,;'-o:>llur(:f"Y 1')L">·Dar4- ..... pn t .... v Vl..,o:-_ t..": ... ~:';l V ... l ...... . 

4. INOIVIDUAL USER(S). (Nome and litl. of individual(s) wit .. will us. or directly 
supervise us. 0.' byprodu~' m.oterial. Give training and .~per;.nc. in Item. 8 and 

. 9.) 

Lr" il()b~:,rt Ripley 
(;?'~G sttached) 

'. 

NOlle . -i 
. ! 

5. RADIATION PROTECTION OFFICER (Nome of person de,ignvted as radialion p,;.--i 
.nction officer if olher thon indjvidual vlor. AHoch resume of hi, tro;nln9 and e~~' t 
perience, as in Items 8 and 9.) . 

M~o Robert. Ripley with assintnnce 
from a consulting physicist from 
Nuclcnr CQ~sultants Corporation 

~--~----------~~---~~-~------~.--------~--------------------------------------------~ 6. (0) BYPROOUCT MATERIAL. (Element. (bi CHEMICAL AND/OR PHYSICAL FORM AND MAXIMUM NUMBER OF MllllCURIES Of EACH CHEMICAL AND/OR PHYS· 

j 

! 

I 
I 
I 
I 

'ono mo .. n"mhO' of each.) ICAl fORM THAT YOU WilL POSSESS AT ANY ONE TIME. (If .ea/eel source(s), abo sIal. nom. of manufacturer, model 

GO-60 
-. "number, numbel' of lOurce' and moximum activity per source.} 

!~etf:1.11:tc 80uree of Cobnl t In a. ~ealed source. 
'i.'he s08.1cd ::30urCrJ Hill oe ohtained frorn the' 
Slldd COGpony, their G0UrCe capsule aCEcmbly 
No., 300-Gh1706(3:;.. '?r.lcre i-rill be tHO such 
"'ou'rcc~J "'on;"'~-r·ri i .. ·., 1~)~,,· ~1'u.d..:1 Co~~"'''nyls ;"'0 riel" ... .1 ~ .. to.}' .... ~ ....... v .. _·..... _ .. ~ ..... .1 ...... ./ .. ~ ," ••• ~~.. ~ ......... 

110A Unitr0n Radiographic e~uipm0nt~ each 
source to' be less tr:'.Qn I curio eRch. ' 

7. DESCRIBE PURPOSE fOR 'WHICH BYPRODUCT 'MATERIAL Will BE USED. (If byprodud malerial is fo(' ··human us.;· supplemenl A (Form AEC:-3 J 30) must be com· 
pleted in lieu of this ilem. ."·byproduct malerial is in Ih'; form of a .ea/ed sourco, include the make anj model number of Ihe sloroge conloiner and/or device in 

. which the source will b."'oreel and/or used.) . . . 

r 
i 

'This r:~a terial( (:0-60). 'Hill be. in the forn of (1 scalc·dsourcc and' t~il1 
be used only ,·;1 thin a specially construe tod room in the plant' for 
r,:ldiographic innpections of l[~ri;C et\;el CQstirlSs. The. 3QUrCe 
cnp2ul~"a3sembly number 1~ The ~~dCompany, rodel 3oo~0417a6(B) Bnd 
id21 be used in a rollout t:rpe ca:nerH, The Budd COwpany' a!'iodel 110A· 
Unitron~ RAdiographic equipmento . ;.-, 

iL...·~ ____________________________ ~ ________ ~._ ... 
(Continued on rovorse sido) 
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a1ýFrm - 313 __________ Iwo:!

TRAINtNG AND EXPERIENiLc.OF EACH INL;A/DUA.-L 14,MED ýNý IY"4- pecsl fit ~ay
8. TYPE OF TRAINING j TI>f DI::Y~NC, c Gt FOR11 Al Jl o SE

a. Pfinciolcs and practices of radiation

- prot~c t',- ,n . . . . . . . . ....... .

* irr, n r.. rn'ýKi' tcchniqpuv:and in-

r lr;.,ents .. .. .. .. .. .. .... ... .. ........ .

No ~

Mc.noic cGed calculotionc basic to th.Ž .j

. i remet of rordiocc;ivi-tyI

,ic;oc.0. •:ets of radiation . .- . " ' Y N

9 EXPERIENCE WIiH RADIATION. (Act of us. of rcrdioiso;opos or t. ,,;,,•" .Jr,,! ...

ISOTOPE MAXIMUM AMOUNT WHERE EXPERIENCE WAS GAINED 1 UMATION Of EXFE'2I', TY1T: O U$ .• •-- --- ---------

j ib. RADIATION DETECTION INSTRUMENTS. (L

TYPE OF INSTRUMENTS ..
(Incltudc raoM and model number of each) AN

- T -...

Ire supplemenstal sh~ets if cay

~UaER'. fAD;ATION (mgrIVTYr'NG
(AILAFcLE DETECTE D (Prr

n0-,-Q000

n i aCIa; to, r irs )i an

11METHOD, FiREQUENCY, AND STANDARDS USEED IN4 CALIBRATING INSTRUMENTE. LSTED ArN)Va _17 f-o -r;ornn a 'ter

I'C' ~ ~ ~ i aC,. 17IC~ ou r a±~' ror, sc...uC i

I ~fLM BAGES, C SMETERS, AND BIO-ASSAV PPOCEDURES USED. (For f.i-r bco'dpcs, spcf c.r.Jc cc h w v~no r. ocýrr-*--r-' sucppl;Cr.

1 .rr 17:-1" Y f"i1,- -rcý?v... 14"1 r Coro0
T2(Žrsor is suT li i p ~ : 7) - p"~ n,' 4-ck~ d6osL;--otr nanuctuscc

AT I ON TOi.,... % K0CUL S4
FAILMr_. ADEQUIPMENT. Describe ;aboratory facilitici and -eoehns qr. .. j orcec hriio es a~; I.Ep~~ay.setch

i~ ýc'Sached, .(Circle answýer) No.

iý 1 .R TION 1 PROTECCTION PROGRAM. Descrihe the rodiation proteclike ssroqrc;e iticludinn conf:.Iýc rrccowsr.,. if rppz-,;ion cacvro ýei~ Osrces,.Subrnil Seolc
csi5 prcccdlures where applicable, nome, training, and experienrce of person Sc perform !,,n;-,aic orrd rrmcr .. prr~rc~Inz c ;otion serve;, 5c-

icing, cs.iainenornce and repair of. the source. .. .

15. WASTE DISPOSAL. If a commercial waste disposol serviceis employed, spc<iT1 noeme of company. Oics•b.r.i.n-r dm.-criled edscriptioa ci methods wvhich will
be used for disposing of radioactive wastes and estimates of the type and amo rr.t of aodvity involved. .1` 0 j C, c -li. ..

-. CSRTFHCATE (ihIS r must noo

f6. THE APPLICANT AND ANY OFFICIAL EXECUTING THIS CERTIFICATE ON BE HALF OF THE AmP;PLCANT NAMEO IN ITEM I, CER.TiFY THAT T-;i.P APPLICATON IS
,PREPARED 1N CONFORMITY WITH TITLE 1 0, CODE OF FEDERAL REGULATIONS, PART S0 AND THAT ALL INFORMATION CONTAINED HEREItl, f-I:LUDiNG ANY.

SUPPLEMENTS ATTACHED HERETO, IS TRUE AND CORRECT TO THE BEST OF OUR KNOWLEDGE AND BELIEF.

- Applicant named in item I

Title of ce;tifyinf!q e ici"

I"...- r& U. S. C., Section 1001 Act of June 25, 194,; d2 &crI. 749; mokes a crirriro -;sc, •.: .ce o >Al.ii!. flio :.ccn;l-,?.
- :..,.::.;. ;o ory deportment or agency or the United States os io onr r-,nter vit"in it, curiadicon.

ii

. y,,~, '-.10 

~; : 4~ R;',[::;Ai-!Oi-.J Pi.:C,·i2CTION PROGRAM. 
-:j 

.. / 

~ 16.. mE A?PLl(.>,NT AND ANY OFFICIAL EXECUTING THIS CERTIFICATE .ON BEHAlf OF Hi; Ai·;'Uc,:.t~T NAMED IN iTEIA I, CERTiFY THAr Ti"ii:: .,\PPlICMiON IS 
. ~ ·.'PREPARE;) li'l CONFORMITY WITH TITlE 10, CODE Of FEDERAL REGULATIONS, PAn 30; AND THAT All INFORMATION CONTAH~ED HrREIH. IC,:aUDiNG ANY 
; SUPPLE;,\~'·ns ATIACHED .HERETO; IS TRUE AND CORRECT TO THE BEST OF OUR KNOWLEDGE AND BELIEF. . . 

f 

i' 
( 

'f !)cte 

Appi.icoi'lt named in item 

----------~------------------.--~~--~ 
Cy: __ _ --'----'---_._------

i' 
" f;. , --------.. ----
~ T~'le Clf certifying ('i1ic;cl 

t 
" .... -~ --. __ ._~ .. ________ .... "_' __ "'. ____ ~ ... __ .. __ . __ . _______ ._._ ... _.:,, ___ , rl 

{ ~ -;:'.",,::L":".<G _.~ .. -: 8 U. S .. C~, Secfio:1 1001; Ac~ vi JunG 25, l 9"-; 8; ,,)2 5tCit. 749 i makes. it a ((imino: ,:;i;,~n~<~ 1{.J :;;'~I:';C' ':.:. .'rlU ::',,:!1y fcise $:c';'l~ri'!;)yd .or f: 
!; -. ..:;-: .:':tjii;".:;;.:';1 :0 vny dep~rtment or cgency of the United StGtc~ cs io ony r~i,71iier ~vithin ih i;;risci..:liClI1, !' 

.!:r..:;.:,.~...:.:":".;.,~, .... , .... _ ....... : .. _ ....... ...-...:;.-: ...... ~:-.~ ... _;:.,,;,..., ... '''''.......,t., .. :~~''' ...... , .... , ........... , •• ""'"~ .. ~_~.~~.,.'4." .......... _ ........ ""._, ...... , ... _:~-.,q,..; ...... """"'<t' .. ~ ....... ".,<'O. :~._ ...... ..:.. .............. ,!. 



II 1-APPLIC-'N FOR BYPRODUCT iMIATERIAL LICE"-- Forrnprovo.
JPPLEMENT E-SEALED SOUFRCES Budget BtireaN

If ipjdlication is for byproduct material to be used in or mantfacturcd as a "sealed somrcc" cl'Oplen.cI this s~lip)lolient anud a.lach to
the applic:ation for byproduct nmatcrial license. Applicant for use of sehald source should comnpletl Settion I. .\A applic.ri t (as.irizlu
to 0.nfaffctorc a sealed source should complete Section 11. If informarion has le(:fn slIbmitted previously and there arc no chaloebges
iii th00 f-:ahcd soiurce an d/or device dcicigu or other chalg(es in infornatioi so1ulliIted i r(vioisiy, dicails recquested Icllow !may: 1,..'
011 it,:d proilidCd reference is made on line below to the application or otn:r dnocumllnt. on which flhis inforniation appears:

SECTION I-USE (See instructions) :

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

A. Ma11facturer or supplier of scaled source and/or device --- " ......... -

13. M ake anl m odel num ber of sealed source and/or device ------------- ------_-_... ----.... --_ ---"-__---.----- ----------- - --------

C. Person who will hold legal title to scaled source .... ------------ .......... ----k------- - --- ---- ------ -- --.---- .-.

2. (n)YNAME OF PERSON WHO WILL PERFORM NECESSARY PERIODIC LEAKAGE TESTS (6-moMth intervulsfor beta-gainmna;3-moidt period for alpha emitters. See instr•ction•)

----------- ----------------------- :-. ---------- --------- ----

.(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:

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

DISOSAL. FTC,. OF THE SOURCE:
• . • , . m-u... o. • ,r'm "") r '• • .' '' " ,r'" " ".-

S'' - *.i .)', .' V , • , . - .. -,L "." " t .C CIT-,' l l.". C C t -I,

0.Ko .: s t:1L v,2 th: C001? 0f t.i.. .- -.

-'r f 13 c r,;., I c . a-,Z.-•rH .... z. o n a. d" (and

~lce~Ž~tJOf' th C ucc 01. r i:C 0 rv- c~jft~ de'tail.

SECTION II-MANUFACTURE

4. IF SEALED SOURCE TO BE MANUFACTURED OR FABRICATED BY THE APPLICANT IS DESIGNED TO TRANSMIT ONLY GAMMA RAYS AND CONTAINS IN ELEMENTAL
FORM (but vot powder8) COBALT 60, IRIDIUM 192. GOLD 198, TANTALUM 182, OR THULIUM 170. GIVE FOLLOWING INFORMATION AND DISREGARD QUESTIONS

5 THROUGH 12 ON THIS SUPPLEMENT:

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

(b) Leak testing procedure to be employed:.

(c) Attach annotated engineering drawing of source container and holder, if any: I -

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

I :.
(Continued on revene side) 10--6l14.4-'2

-. 

VtU'Ill AEC",;S.'iab APPLlCP _. ""'!'l FOR BYPRODUCT MATERIAL lICEt'-- Form nppro\"cd. 
,.> . ...' ..... ,' ({,-;l .... l) 

JPPLEMENT B-SEALED SOURCES 
Bll<lg"t llnr,,"" X\,. :lS~n02!;.~. 

; 

If :lpplieation is for byproduct material to he used in or lIlallllfact.uJ'erl at' a ""(,aled :i,)lll'ce" '~Oll1pkt." i.Li~ ,npplL'mclIt and atTaciJ :0 
" .. 1' ... ' ~ " • !=.:. ; •• 'S', .• J ~()1' • ',.', '" 101 d ~O' ..• s· ,,', . . ~.- '. ,.,': {f t,!,e UI'P>ll .. l1.I(llI for h~ product mn.teI wI hcelL-e. .\pplIcant for lISC of. I.al<.(,.. 11 (( . I II t IIJ]lJct e d.:ct Ie Ii I. .\n applH ,1I,t d,,, lr,n~ 

., :.rJ ){w·fI.'Jjn.CI71TC n sen.led source should complete Sectioll II. If infol'lIJarion hn~ 1)(".:11 ~Il;)jllii.ted ]lrl'\'iull~ly anrl there are IlO ehan;(I,;~ 
, ill (ili: .~<:akd sonree n.ild/or device r1e~ign or other eh::l1lges ill illfol'l1l::11.iOl! sIlIJlnil·i'.L,d pl'eVii'lii"J~', del·ails rC(!llcst.ccl bdr)\\' !n:iy rw 
1 nmiu{,rl 1JrOilidcr/ rcferclIcc is made on nne below to t.he applicntion or oth(:1' dnClllllent on wl1ieh \.hi" infoTlllnt.ioJl nppenr~: 

j 

I----------------------------------------------------------~--------
, SECTION I-USE (SccinstmctioI/,8) 
I-
I 1. IF SEALED SOURCE OR DEVICE CONTAINING SEALED SOURCE IS MANUFACTURED COMMErlCIALLY. GIVE FOLLOWING INFORMATION: 
! 

2. (u)"NAME OF PERSON WHO WILL PERFORM NECESSARY PERIODIC LEAKAGE TESTS (6'mo~t" i'll/ervalsfor bcla-vamma;S·mou/.h l)eriodfor alpha emitlers. See iu./rllctioi/.,) 

l?b y .:~::-:J:~:_.;_~~ .. ~·_:~:~ .... ~~~!::?_~~: __ .. ;_~~:_c.;~~~?E~~ .t: ___ S~~~·_~;_:.~~:l:_~;,_~~~~~_~_~:~ ___ ~~·~~~_~~I?_~_.P ___ ~:.: f, 0 f./) l~ i :3:> ~: 0 • 

(/1) IF A80VE PERSON IS NOT THE SUPPLIER, MANUFACTURER. NOR A COMMERCIAL LABORATORY ROUTINELY OFFERINGSUCH SERVICES. GIVE BRIEF STATE-- . 

I 
I 
I 
i 
i 

--- MENT OF EXPERIENCE OR TRAINING OF SUCH PERSON IN TECHNIQUES '[0 BE EMPLOYED. A STATEMENT OF LEAK TESTING PROCEDURES INCLUDING 
EVIDENCE OF ITS EFFICACY AND INSTRUMENTATION TO BE USED: 

't'J~lclr:'O):~ ·Cr)!1~~ul~:nnt~. (;Q!)'p. !.~.:\ r:~ ·l;:, .. bol?nt";n:.-::/ "r'Ju.ttr'lf:l:r 
~~~::~r~vi(!(:~ tInner /\"':G licr:rl"!1CG ;.'::2}!.-li(?D(~-1{J{;.2) 

1----------------------------------~-------------------------------------------------------
3. ;·.Hi':ANGEMENTS WHICH WILL PREVAIL FOR PERFORMING INITIAL RADIATION SURVEY (ifapproprillle). SERVICING MAINTENANCE. REPAIR. CONTROL. AN;) 

.?i5~~~~\t~'·LOI;~·~S~~~;y:3ici:-lt fro::: !-iueI,.c,\r' ':':';tl~Jll1t::lrlt8 i'8,(';'>Op<:)tio;1 l;ill:'~,::!:(' £\ 

c: :'");":::).l ,'.'; ~~.~. ::l f; ;.1 i ~': ·t i 0:1 3\1. r:'v n y' o·C· t :;(-,' {~:·~c i]. itt C':1 ·'d.r Oi1 t :~f~ C0;'f1 ;:)1~-:-: t iCfl o:J.."tt ,t;t:e I . j ,i:·!::;tE~ll!··:tl()~lo i\ copy of' t'nift . .i"lr!~il rC~!0.pt- ~::ill t)f f"cr~~·r(JI'(:e(: t!) ~t·~~· 
f, ':To:~o "'C ,:.lS t,!(~ll r!~:: th~0. r·)t·H~ .. 0 t/.e:-·11t:'l (ic·~!~.;·;1t·r ...... f;flt. 'rr1e 2~~·:;.(ld CO~Dc.n""; 

) ~r.~il.1 .p:"lr·~·!n·r!'(:· f()r' 8f":'r'vicine"s:. r~Jn~rlC(-:::'1nilCQ, .~(?;:.~l:~r ... Hn.~; d1!JrJcJse.i' (~rid"" 
j ,)lnce;}':;cnt,)of t~:8 nou~c{'o :':er r,:ot['ct-l{;c'; ~c'o~' :tnr'~G'~;e!' detn11. 

I . 
.../' 

SECTION II-MANUFACTURE 

4. IF SEALED SOURCE TO BEMANUFACniRED OR FABRICATED BY THEAPPLICANT IS DESIGNED TO TRANSMIT ONLY GAMMA RAYS AND CONTAINS IN ELEMENTAL 
FORM (but 'Tiot powder&) COBALT 60. IRIDIUM 19Z. GOLD 19B. TANTALUM 182. OR THULIUM 170, GIVE FOLLOWING INFORMATION AND DISREGARD QUESTIONS 
5 TH'ROUGH 12 ON THis SUPPLEMENT: .'. :.:' 

(a) Quantity of byproduct material per so~rce 'andmodel nuinber: 
(b) Leak test,ing procedure to be employed: 
(c) Attach all"notated e~giheering 'drawing of source contaillerand b.~lder, if allY: 
(d) Describe label to be affixed to source container and/or source holder (or attach copy •. See instructions): 

'---'., 

(Cont'innedon reverse side) 
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I 
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"h, R I1 2t#eol Ind st r'ie s E. vr.. 'o r oa r i 2o -rr, dVarious

1ý:2 i ",j of r ei 1 nt n r- r 7o r thic 01.t,~ oz7 or ~tc I

-~~~ S. r> a~~ n-r d x-ra;:- eq'ipr -at Ai. ~n~;i~~ e ;.

f~.4Oflin trir 3 t Lou.xi L area to cr cc iprfr~ atrsp'cu>

f 0~ thep militarT. Over the y-enzs a group. of highly qu, 1ir ft c Id d

o g Phers hsnvn been tr~aineod and are presenitly' performinpg s U Ch dutiez-

1. f ~ro m their backgrmind. anc r U'iCVd p CQl of t~he LAol-

lowingR oufJlify "na asor~hrs dcftnd In (C" 2-P~ 10 na t 311

and It.c sin ton du~ bhi r,~' cn rm i ,d dask . Lhrlt

th y b I it r! an ic v ns ed u c r auiee t ci. Is r)~o os ed 1c n, so.

~r Roint lr.1y w4 2.1 be in chpr' ~ K~ v:d. m::Di

cil ity, pe'ronarnel and projcct. 11r.. Il4plc,, has (:nK

11 r. L;in fad vexprrience, not oaly7 In the grm--t-al f'iclcd of .n6

h - blt mmor Bpecifictilly in the flcid of~ ga~rma dip

ws rýmnlo-jed for- name 9 Yerar at tho KeY ýConpuvj in 'Et~st !"t. o .

* or' sone! 6 yer, rn of this t~.re, he, wr a s e eg-d in rd.~nh.I

C. .dtion to' tie usuni stftndp r xrt Y ec'uPL"ent ~K.~ ey obtaincd

l f't~C n'the. h~indling of fla 226, up to 1000, mg, 500 qc. Co-6 0

sources, 2 curie CO-60 source arid Ir. 192 s.iourdes upY to 20 cur"ICs

F'ro rn 1950- thrcn'-rtkh RP~roxir&tely _1953, 'Mr. , Ii-ply was 1iutnd as t he

li~cenned! user on t8AF C license ýheld by the -Key Co.,,,'Rs t St. T o'ain,

Ill. U~nforrtu~n nto].y we' do no t. 1hIvn this niimber it, bI.-C nd t o re`c r ypu

i ý 6

Gencro.L :-~tcel Industries 

,''':':.' 

b(:'t~\::!"On in the St. Louts area to chcc:-: lr..rgecBstlnp;s produc::,·r.1 

ogrRph~rs hnvn bo~~trn1n~d nnd nr~ presently performing such duties ~. 

on othr~e shift hesls~ 

lowingqunl!fyes 

::md h('nc0 , .. 5.nh to .!!ubm1t thdr nB~';".'S 8nd 
-:,;. 

'. ". 

---- ...... 

~;~r·~:'·!:ttl·irfs an~ ~x~flrlcnce, not O~lJ.y 1n the t~t7:n~r('41 field of rrio:;,c)-
~---~-----------.--~-.--.... --------.------~--.-- ~,-.......... - - .. ----.:.--.---.---~-......... ---.~---.---,: 

-.,.".; .... ~ •• ., l)'l~ 1":":0"\:"" ' .. ''',.''''If'1c'lll'fTo( ... t:""e f'~ ~l(~ of Na:'"="l'r'''' ""'n- .. ,c"' ........... h'7 : _ .,,~: . .J·.t_., :., \. .. '~ .,,,. .,/i;"< . ..,..;,1\.;"",- '" ttl _ .. , L' ....... v.l t.:. ·· .... 4'-'. .4. \,.:.;. ... tIi .... • •• ::~ --~!..I. .. ·.Ir"T.·. 

---~--"-:--------'::'-"-'--' --~----'--''''''-''-''----'--''''--'''''-'--.. -:'-:,,-

'.-HW· 0rrmloyo'd for oor:e 9 Y~Hlrr.J nt tho Kc~') CO:7lpnny in1-.'Hst st. 10u18. 

?or some 6 y~ara of thIs time he was engngad in radiography. In 

. ", ",! 
, , 

~xp~~rif~n~e1n' thehRnd11ng dr' fin 226, up to 1000mg, 500 til.C. Co-60 
, , .. -.-.---~-.-~-~-:---------:'~~-~~ 

"--/ -
.. sources ,a 2cu~le CO-60 BOUrCA' andIr 192 souroesup to 20' curies. 

~';'., .' 

" ~. .. - . 

Prom 1950.: throl:.gh;. approx1r..s telY1953, .. t1~. ,R1pley: Wo.o .lintod eo the 
. . . '. . 

licensod user ontha AFCllcense.held by the Key Co., rnst St. 
:~ . ...-:-.:---":-.-~-----.......,-'--------------.. ,. 

I!ou1s, 

:,i· .• .,;· liD 
'" : 

: :" 
l,.-.. " 

" \;' 

. " '<. '". 
". :.,', 

• .:.: .: •••• --... -. ,'- •••••• ~.- .~ •••• ~.--,- , - ,.'.. • ., •••• .:-••• -.: ... - ••• ~ •••• -":. - ,,>< ", • .;- .. : 



Gener-' Steel Industries

.Ince Joining Genojea rtcel Industrie,, Mr. Rioley has been
" in (harge. of the rt~dlogrsphic facilitien which incl.udte :tadard.

n q ip-ýý t a 24 ~TV be a t', r C. r 1 c-, rnn I o te 6 trt . 226 0 7,OU r-

e ;00 ar. fn - i7 sunervisory c-Rpc.ty 7%, I rfr, has 6r

O I-:-, r, R A e his direction. in rT.1ý Pfl t h tv4- for ,rhl,

of n, hifts. I e is rnsporrniblc not only for the adLog rr)hic

I.] kor-1..ty, eta.) but also for the rndiation sfoty program

alredy in fo rece at th6'plant. ..

In January of this year Mr. Ripley attended the r•dio.ýrrnnhers'

course -iven by the Budd Company, held in China.,7o, Illinois. This

course cove-.ed the major Items in Aoiendix A of Title 10, part 3,

plua e ce].ete description and tratIn nin r•eriod on the type of roll

out c.i, era we will obtain from them. (Unitron 1,;ode. o. 1IOA)

in addition to IMr. Ripley, we w-:sh to list t, he fo llowing per-.

son l as radlogranhcrs under this license.

Mr. William 7'. 'Tvis, Plant T~etalflui nit. -a,' : &f

LouIf Tniversity with BS 'in che:mistry aad n inor in physics.

h a.. fc.-,rmal coursqs in both atomic and nuclear oh-Ycs qt a. Louis
U.... nvItity, iPIthou h not routl riely cngnged in rad'o~raohic wor.

at the nresent timae, he has had sonn 10 to 12 years exocrence In

the fl,:d using standard x-ray equipmcnt as well as the 2'4i-iV

betatron and radium sources up to 1000 ing. - I.r. Davis is Yr. Ripley's

immediate supervisor, since the radiographic section falls under

* the metallurgical departaent. In addition to the form1 collnge

courses-and the 10 1- years of experience, o r. )Rvis haB also

to'-en two civil defense courses, one off er-: d by the State of Illinois

. nd the seond by Southern Illinois Universi-tyy The firqt was a

"..0

~. " 

'" 

-.. ,: 

Gcncr r
• Steel Industric~ 

. ' 

Since .1oin1ng Genets'l St~ol IndustrieR.' Hr. ;-Upley has been. 

;'. inel.lapgeoi' the rHdioBrn :Jhic 1'ac1l1 ti En wh :ch Incluc!t; B tnrictnra 

11 "'4' '11,7"" h~"',,'" . ..,,..., '1 ·c n ." l.:.. ; ~;.~' . ~r,,:~ l~j.A..\.ll \~.J..' •. 1.j .• ~J 

In his sun~rvlAoPY cRpacity 
. ----.--.----.----.---.- ... --.-.-.-.. -~--.--.-.------.. ". ------------_._-_ ......... . 

-,-----~-------;---------. ...:...--.-.--.-.--.--------... 

w)r!-: (~uA11ty. etc.) but nlr;o for thn radintion ::;8f(1ty "!,)I'ogram 
',... . 

alre8dy in force nt the plnnt. // 

In .Jl1nul'J ry o.f th13 year:-rr. F11pley ntt~nded the 

CO'H'se glv~n by tho B1.lcicl Cor::rany, hC!ld 1nChi~H:}0, Illinois • 
. -------- -------..-~-~-... " 

cove::,~d.' the major Itr:m~>-Tn~_ri'-;;'p-;;'ndix 1\ ,of ?itle 10; part course 
,,--------_.--. ... _--

plus R com[)lcta oftflcriptlon Bnd tra lninr; !,1fJrlod 0:1 thu type of' roll 

out c~n:.eI"~ ",e "lill obtain from theM. (Un1 tron i'.odo1 \;0. IIOA) 
~---. 

In additiont6 Mr. Ripley, we wish to l13t the following per-

somt01 as rElrUogrnpners under this license.' 

Fni ve PHi ty. i"l thouSh notr-out tnely r:ngnp;ed in T'rdli o!7,r£lDhic work 

at t:Hl nrCflAnt time, he hashnd nOrlA 10 to 12 'ICarD cY-p,:rience in. 
. . .' .' ,.:;:;:.:.-.... "~---- ..• -._------ .. 

the flcld~slng atind~rd x-rRYftq~lpmnnt 8S wollao the 24 EEV 

beta tron Rnd radium s9'Jrces. up to, 1000 mg"! . r'~r. Davis is l':r. Ripley'S 

i!l1mecHate 'supe rv18;or,3irlc~ the radiographic section falls. under 

the ~etnliurgicRl dcpa~tne'nt. --~I~'addl tl on' to the . fOrrrlF.l col10ge·· 

'cou:r8e~ and the 10 - l2yeara of experience, Mr. DAvis hRB aln6 
. "," 

tul:cn two civ1,1 d~feneeCOi~r3e6-~-One offered r;ytnoState of Illinois 

fino the ;'''H~cn~d by ~o\lth f?rn m~no-i8 ~I?:,!.YD_r.Bit:r 0 

------- '. 

'" 

.. :. 
1 .• -

,=-: 

·:f 



Generrtj. qtcol %I - , rie

dioo~'c~.Civ).Defen3e cn-.irsc. In thi!s coadri ~.ti

ciff'ct- we're st':di-ed , lth(Y of FoA rVey, ~~t~i~(ii~~

o~~~ *•'r murller anid iOaizatlorl type ;-3t~i ~ .

* ion, charrc,,teristics of rad~iation, h1-azardi3 of e-:c-r-,u32)e rnc r- n-

- ~ ::mc'dt~r~cs to rýentiori a, few subjectu. ~h cn o

*ord-F in~f -nlu t i decorilttn,41m.-,tion. Thl S ~s

!Ad oe'~~iiv:-a by Soulthrrn A.11ir, (As UJ, cr tr by .~c rýýb cr

-h of -Pi st . Mu c.h o f the' ime mniter -,i. 1 as 4n the,ý above cour'se,

Cr~OnVE'red in~cludcing~ sgatn radiati on i-mzards i usc of,~xvym•tes

dcri--ectrý;, P1lm, badgecs e, ontrol of e,-ýosure* surve-Jrq;an of couý,sý

s ~ dr.ao~rr the-. Doroodurrcs arn tecirlaicies invcolvcd !n d 0on t cin

gn 2.re iiutrilarefsi ~f -i--t a nuc'lcar incirect.

~ishould also be rnentioned thlat 1-1r., Ripley tookC aid, reccivr'd

cetif.ýcstes for the s arme two co1rrs r*~n' l' "~c

.~i' hcworl ror t~he r.PýC urunrium pro ce s s.g, ) pjr mcd by7

r~krodt* Chcm1'tcnl C o7,)an y for A period of 9 Y e a rs

-" ' ilismGreor

* rrC'ie.( hs been employed as a. radi~ographer at (ýenoriL3 ýýr

c nc-~s~e fo-r vnroximately 10 ye Ar. s T 'nn had ctaI VP

'c~~~ei ll standard' X--ýr ny p- qI' mýnt as ~elas thie 2)., YEIV I')t r

tron and tie, .2 ~0 ~ fRa 226 sources'. inf~orTr1 lect l-nr and

diCutsoisoe the years ýby Fir., Ripley and Mr. nVis have: covered

Pll the 6reas liatcd ,in !Aperidlx A of, TiMtle 10P ?artý 31, a ref re sher

-o r i~ covering

1.' iu nd a - ýnet al1s of radlation Safety

(a) Miarracteristics of-geumma radiation

(c) iHizzirda of radiation -exposure

-P

; .' 

; .. ' 

~" ' 

Genernl ~teel Industr1~9 

;:UldiologicaJ. Civil Def2n3e CO".lrsc. In this C01.jr~e pS.cl:i.8tion 
.-.~.-" 

------~- -
~,-----

9tion~ cherRcteristics ~f radiation, hazHrds of cxp03ure nnd ~econ-
,-~'--'-"" 

of th~i!"' stuff. Nuch of th(' nmne f'l[lt~rinl fisin th'~ above cour~)G 

"{~~:J co v ercd ·in~l ud in[s sgntn r'adie .. t1. on b.o.zo.rdn, us 0 of 2urv~y. TE4l:. ~~ p rs, 
• __ • _.~~ _ _ __ • __ .~_._ • M ___ .-- -,_._7--· ___ T'-~"--·· 

dC,:<.Tictcr~, fl1n badges, c,ontrol of expo~ure, surv'::"j'ing And of cou::>ac 

It should also be r:1entioncd 'that Hr. TIipley toolc and rEcGivl)Q 

.1 0 • r' • 'lAP. 1. iron Greer 

.' . 

pcri(:nce in 811 sta'1dardx~rflY . equ1pn~!1t as ~'H:al1 as tbl'J 2)l m::v het,!,.-

trnn and the ,2 500 TIle of.·Ha 226 8ouro cs.-Inforr.:n:lle cti.lre !'lllne. 
'. . ,. -' 

•. dlscl.lssiori~ov'f>r the ye arsby ~1r. Hlplp.y ano Mr. Davis hnvecovered 

'all thearcn~'1.16tod in' j~;~ndlX I .. of 'ritlelOjPart 31, fl refresher 
~~ .. 

C')llr'se covf:"I'ing-

1~ Fundfl,;l'Clltals of rndlatlonsafety' 

(a) C~laT'actcristicB of gp.i'nma radiation 
; .... 

"(b) Uni t,s . or rflcliation 

(c) Hliznrds of rad1at.1onexposure 

.) 



Gen S~2 ttc ivtrie S
:(d) Level 9 for licc:,eflA~ ~nfteriald

*(e) ontraol o f i'cr nto d v. os'

(c) iPfhrZsnancl monitoring

(2) Pock.Cit cosimetury

()Pocket chnnb~r

irme oncy :ope'ratinrr pI'oced4 r--s (Se at~tecd

I.Title Tin P~ts 20 n:mc3 31 tra in .w n~ In c~ be-Ing

co~ute or.Y~r. Greer iand th r benoo 1 st I c irt:v~~~u

Uy physicists £tron 34uclear Cons ultants ioo;> n~f

F.t. Louis, Missouri.. -he racliographic *ecqu luf .11t, L(.rr 77

co nta 1.re ý-s etc* will be. r Ev e (I agn~a bv I-r. 'i~l'Yn jr (

r) r. ~rr1 e rCP3O11

c, t f.r on 'a ha ifid o ve r 10 y cara. experience i:a radiov5:rn9lv

c -Thnera1 ~te e1 1 n u S.t r ies do in-- s t md ard x-rays, 24~iVbe~rn
s:-c~ :00zr~ ~u'ce oCl~a226 ~ :;frniil tLEV~n beta toroes

3.lr, FPro Grueaf el der

r.G-ruerif elder. ha's had ovp'' 110 ver )~fneI n~~~~y

Gt -ene ral t eel ndu st ri e doi n s ta,.-,dard -r:y,24~ !I' be tw4ron,

.. -....... : 

-. 

(0 ) 
Gen 

Levels' for licenRAd ~ater1al 

(~) .Control of radiAtion dose 

I I.. r~n/!i -n. tio(1 de tt1C ·i..;i. 0 n J.ns -:::'1'1):·'\en. t.n U. 0 n 

(n)~urvey met~r . 

0. ) 
( ..., ) 
\ c. , 

( 3 ) 

Gpe:ca.tl an 

r,i,ni t fl. tl 0 t'!S 

(b) . Survey technlGu~3 

(c)Psrsonncl Monitoring 

(1) Pilm dos InmtI'Y 

i1 Steel Industri~9 
-' 

IV. Title 10, pnrts 20 2nd 31 training is n~eDc~:ly being 

oonduct0d for ~r. Greer end the bnlou listGd individuals 

f·t. LOti.is, Minfiouri.· 'I'he rllc110grephic cquiP1i1"i1t,Btorsse 

2. ;-'ir. N0rrell hltCl":30n 

. . ." . 

H7,!:;r;neral ~·)tef:l In(~ustriAsdoin;;stHndal·d. x-r.ays, 24 r-:EV bctotrcn, 

or na226, _'son,-,i :1forIi1s1' trul ninr:and cour fitS HS 
'. .' .' .. ' '. ~ 

sI'-,urces 

. " ~' ... 

3. l'-ir. ElIno Gruenfel der -

[-jl'~Gruenfelder has had OVF'l' 10 
. . 

. -; 

.,,",: .. 

at GeneralStoe1 Industries dotng st.andard X-r""T'~ 24 I,~~nT bnt o'··r' ... ·fl . , .... J ....... , .... ,., <I '\;T J4"l U . ~ .. , 
," :-.'.: 

. .":'. 

-.;. 

:' .... , 
", 1 

:.'-' 

".f.' 



(d) Levels Alor: licensef.! -material

(e) C~ontrol ol ruidinti.on do~ge

1.. a~iiati on de teet 4on I ~itru77htIr

-u) ur v e T-r ic t e

( 1) Opeusvty on~qe

Ic ?ýz'sornne. nonitor-Ing,

(1) Film dosimetry

(2) 2o ckIfot d o.91.m et ry

()Pocke t c he rnher S

,~ll. -Prgrcnc operating pr'ocedur -a e -1tCh)

cornducted for F, r. (Ireer P nd 1, r belloi 1s (cd I1v 1 a1

by plhysicista ro NuI~cl er Csh7 tans C,),kk ab ; un

!.t. Louis, ~Inisouri. Tlhe radiocraphic Ec-m~n, Ut

c 1ia-ners, etc. will be' r--vlr~wed a~airnb ~r '~

2. .LrelVtr o

Mr *?~ttrson has, na d ovo, 10 yrvrseprnc .1r3or'l

a t G eaPral 'Steel Industrie's doing stfandard x--rays, 24 17, T, V betatron,

mgr s0 mg surces of 11a 226,: somr-i informal 't r6 a i mrr and emir.,' cSa

lIsted aboe

Ar. GruErinf clder has had over 10 yeanrs.1c.;ý-erieticv In r a d10'7 r anhiy

St-Cfn Q<e r a0"tC1 St;1 £n du t r e 9 d oing s t nodard, % x- ra -0 2 !- 2V1!'q bo t azc

." 

',. ,." 

Gehll Stahl Industries 
(d) Levels for liccnne'1 ~;at0rlal 

In) Control of rndintif)rl d080 

(n) Survey Meter 

(3) Limitations 

(b1 Survey techniques 

(c) Pi:l1'SI') rmel Moni tori ng 

, (1) Pilm dos imctry 

(2) ,Pockot dos ir:wtr-y 

(3) Pocket chmi:bero 

ill.' Energcncy opcrntln~ procedures (See attached) 

IV., ,Title 10, ports 20 Hnd 31 training is o:'C;JC:;l~~J.:r beins 
• ____ • __ •• _w •• __ • ___ • __ • __ •• _ ........ ___ ~ ___ •• _____ • _~ _____ _ 

-~~ -----.. ... -------.------
'c:onr1uctr>d for l~r.,Groer 11:10 thf": bAlo\-.; listr,d Individt:nls 

c:::.::::_" _, _--,-, --: ___ ~ _________ .__.. ___ ................. _ .. _._. __ .... ~. ____ ...... _. __ ._ ..... _.__.""~. __ • __ ~_._, ___ ...-~_. __ ._ . .; .... __ .. ____ ~_.._. .. _ ... __ .. __ . 

by nhysicista t'rom Huclear Conr;ultnnts C01'~ic::'n"~"or1 in 

S-t • LO~J.l s, l~TB ~ouri :--·-~Th;·---;;di~-~:;~p·hi'~~·~ e ~l u·i~~;~;~:~;t-:~~~:~~~J ',", ;;:;-~ :~: 

~\!r.·· Peterson has IHld ov(}i' 10 YC:8,I'S experience i:lr'Gd1or;!':1phy' 

nt Gen(')rRl Steel IndustriAs doinF stnndsl'dx':'rays, 24 r'~EV betotron, 

: e[ld . 50b m~; sources of ,Ha. 226, some ir~fo.r1maltriltning and CO\lrf1(SHO 

" .', .~ ... " ,"', 

'1 ... s ,",oct above. 

, ' 

:0r. Gruenfelder hRs'had ovpp 10 yeor'Rc;nHlrloricein r'HdroCl's~hy' 

" 

.::.;'0'. 
. "",: 

:.~,"-.-, 



cencral Steel Ind'ustru.1,05

500. n3§ S a z.rzso ~ 226k c infr-orm- tralni c7:d co-uz .s

GenzralStca4 TIcldustries doing", stmn'an '-0. A.y 2 1 o

500 rZsu-c o~ r- a 226, some norml trcinltn,- cnd courzsxo as s-

Po*. * ?.c has had over 2 y ca r s c ep icrc~ -6 2ez

n-n~ c lstcnl. In-dutrios- 'doin- stcdwrdx r-zys,* 21,V~~;tz~:if

So.c-- of 2- 2 6 ~ n ra rii;a

Ic r h as haid.vo 2 yeai , cpcric In fri--1101 -- h

* .~i2 szuces of a,.226, saeInf-or1 a~ngnd courses as liste~d

f-

• 

500'mgsourcc~ of p~ 226, some informal training ru1d courSC3 as listed 

'. ,~o· :12v ve. 

. ,':,;': 

L------

sources of Ita .226;. .. some informS! trsinir.g BJ."1d couZ'scs as lis ted 

.;\ 

",",' 

, . '.' , . 
.. .... 

• • I •• t' ~ .. , .. 

':,," 

";,,: . 

/" 

,,', 

" -... : 
, .. ~' ~ 



General ;c.el Indufti'e.

2} ' . : ,' . ... .C ,: u • A, .tii u tS '.ieE in i .t s no moi c: .on .r ....

o ....... - ia.r.^ , o,, ce•-l casti -u:i f'op ihe. r:niiitar>j •.n.~ fc ... . ... i:6.n.du-.'•:

y'~i-''' tv.. o .:. 500 n )Th ra-dium, solI,.e sa Thes h v e ,<en uL S --,I[t a

.* i . .... ' - ..

fish oole tocahn iua with littlo radi ton er:,.oos ure to oui i r ronnel.

.. c mo.. easily Cornib1y with state r I -ulations•.and to reduce our cost.
by ; .mourchIri. rather than lea.9inr trial., ,,,e hay, decmdad to Obtain

t.To C30 -no Cobrilt-60 Pourcen from t`)e pBudd Con-T, 1v v.i ch ,r ill b11

),olntl:id in two of their trnitron Tod el i.OA rollout crer.1 The r- 0

... "nd cameras will be used only in the spec ir;.!y constructcd
rc , iide the pehrit in'Granite C' it, Alor.... , Al ho rt tho can r--,"1 , RI a~re

. . .......

o rtab 1 e tyoe, they. w-ll not be uard r o 'K°-e. :-arts of tho
he< 11

p):.•.:.:• r:r in t e , e d

a. . chttachad 6.aw -a. for then rad od roh~ c reom ..... _ roe:•, j

:.id -g and the walls are, conri;ructed of 16 iO.fhv .. o .'

. io!.d ,,on- ,. e. bloc!:. The roont ii locate d inside our fou a d• i .. :

h r. c P does not have a roof. There ie no basei-rent nor op, ara. unde6,

...the room. The wa~lls are nro~ ate!:y 10 feet- hi;l-h with three ertrands

of barbed wire atop, the. 0 Wh 1to make, certain unauthorIze d Dvr.sonunel
do not enter. There; is only one door into, t-he room which is located

ern the north wall. This dor iS -oste d and always kept locked. Only

, i. 1il.ey and- the rndlogranhers wo '::ing directly underhs uoervis!on

hovc acce ss to the keys, vwith the e t on oft building su ri r

t.ende.nt. The su ro ntendent never ?rroes into the ro,.'-o ..ithout first

r

, '", -. 

;' " 

":' ... ,. -- '" ;." 

. General 

~3()\jT'(;C:1 f~nd csmei'9.S wi 11 be \lsnd only in thc!'1t1ec5.ully eon~tructcd 
--___ ~_~ __ ..:.... ____ < ••••• ~ __ o< __ ••• ___ ._.__~. ___ .,_._ ••• ~_. __ ...... ~_~~._-.,-. _________ • __ ,.. .... __ r_ ........... _____ ... _--: ___ ,. 

',' .. '.":. 'i~ nor in t h ~ f 5. 01 d • 

hsr.c?~ dORS not have a roof. There 1s no bas r:;uen t noro;:Jo n, f~rc~~undf; 1" 

ttl£! room. . 'I'he HI111 S f1 re~prr~xlmlJ. tel:; 10 feet. hLihwt th t::..ree 3 t:N1nds -v.::/ . ' ... 
of barb'eoH1re utoP. the wall to M.a.1,:€' certain unr.uthorlzfld pf'I'nonnel , 

. . " 

dO.not enter. TherA 18 o~ly one door into the room which islocnted 

on the north ~lf.l.ll. This door- is'posted llndnlwuyskopt.lockod. Only 

'":"-

-=------~-: .. ::---~----'"--~. . ,', . 
>L-,. Hipl.:y:anrj. the rndiogrnphers \w;~king directly unrier hfS:-'sllpervls1.on .... ! 

va access to the k~YB. with the ~xceptlon of the building sup~rin-

.,' ..... . 



ý?elý Irviustrics

Ttcil r.r~~y.. i os~thv koy ~r r h oyc
~~~~~1 Fo'-i 1" 0 nI~ f''~)2* 1 ~ :ot'a;; c

1"d~'-X reo , rca, rnd the i s,000nd-.E, .q .eh~le t'hfe otr sre'n i~mt
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General Steel Industries

OPERATING POCED3_E FOR USE OF CO3ALT-60 I 10C0A, -TXIC soUCS.

All "Pndiographers" (as defined in Title 10, Part 31), In addition
to hwvjniz from two to ten years of experience in the uze of X-ray
equip~ant, radium sources and the 244-V Betatrons sallm.

1. Re•ad and understand both Parts 20 and 31 of Title 10 of the
Code of. Federal Regulations.

2. _ Read and become well acquainted with the Instruction Mainual
..for the Budd roll-out :cera device.

x
3-3. lRc d and retain a copy of these OporIting Procedures and the

Attached Emergency Operating Procedures.

ft ceive instructions. n the operation of the exposure device
end receive actual experience in its operation.

/:

5.. .Receive instructions and procedures, 'from Mr. Ripley and Mr. /
Davis*

6. Rcceive instructions In health physics, monitoring and per-. . A
cannel monitorina and doolmetry from a physicist from IVuclear

.,Consultants Corporation.

Above n-structions will include lectures, actual use of exposure de-
vices rnd survey instrments, and practical problems. utilizin /g
Appemndix A, Part 31, Title 10, CPR, as an outline.

.1q

:There toil be no tranaportation of sources or exposure devices to any.
field locations, nor, In fact, shall they. be moved from the special
radiographic room within. the plant. : All records will be maintained.
-by R. W. Ripley in the metallurgical laboratory, or by the corporation
4tccolenntt (inventory) in the corporation accounting department at,
the same adress. ,

Only "adiographers" licensed by the AEC and assigned to this depart-
me nt. shall have keys to the rediographic room and to, the exposure
device. Under N•O conditions are you to loan or give your key to any-
one, regardless of his position within the compwny, without. the dircct.
: pproval of Hr. sRipley, or Hr. V. WE. Davis,. If you• keys are lost or
misplaceds notify Mr. Ripley of this at once.

All "Radio~rvphers"1 must wear film: badges' whenever workig ron4
radiation, whcthot it be X-rayo,,betatron or the Co-60 sourcese..

C,

:.' ... ,:,'. 
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CPERATING PROCEDURE FOR USE OF·C011M.T-60 ·RA'OICGPAt'UIC SOURCES . . 
',',f • . . . 

. . All 1tp.lld1ographera" (as defined in Title 10, Part 31), in cddition 
to having from two to ten years of experience in the use of X-ray . 
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::,-:", ... : .,,-.: .. 

. " 'There will be no transportation of sOUrces or exposuredevicestosny.· :"',> 
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.. ··.by R.. W. Ripley in the meta1lux:gica11aboratory, or by tho corporation 
.... accountant .• ' (invCfltory) in thecOrporat1on.· accounting. department at . . 
.. thesD.me addresl.·· ". \"'(h~~ iCW' ·~jt~.t, 
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OPERATING P OCEDURE FOR USE OF COBALT-60 RADIOGIAPIIIC SOURCES

(Continued)

Pagre Two

They must also wear the pocket chambers provided.

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

1. Unlock the door to the radiographic room from the outside, \Lk A-¾
enter and immediately lock the door from the inside. This -
is necessary due to the higher-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

:• i: another radiographer must enter the room while it is locked

from the inside.

2. ,lace film holder and any other equipment taken into the
room in the small viewing room outside the radiation area
(but within the radiographic room). Using the NRD Viodel CS-
40A survey meter, make an ent.rance survey of each exposure
device (Budd Company's Model l0A 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.)

4. Set up exposure film and fix position of source tube. Alwaysa
,place source as near center of room and as far from the walls
as 1.s practical. Never place source closer than four feet
from the wall unless. it is inside of casting, M4ake certain
source tube is firmly fixed 'in position required, and that

:any angle in tube is not too sharp to prevent easy operation
of source within the tube.

5 Turn on red warning lights. These lights are strategically
located on the top of the exposure room walla,- over the out-
side entrance and atop the south wall, so that they may easily
be observed by any personnel passing by the area adjacent to -.
the exposure room.,

6. Unlock Budd Camera devices.

7 ..Have cast ngs and camera located so that the control cable May
be operated from behind.o.ne 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-
ing at all, times.

"/ • -]': i
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OPERATING Pc;:OCEDURE FOR USE Olr COBAl.T-60RADl OGRAP HIC SOURCES 

(Continued) 

They must also wear the pocket chambers provided. 
./ 

A step-by-step procedure which is to be followed by each shift ~,. "J- ' 

'and eLlch man is tabulated below: . ....,,~ rr-/" 

1. Unlock the door to the radiographic room from the outside, \'~.;,rIf~K{l;; 
. enter and immediately lock the door from the inaide. This: ~v(;}'// 
isnc.ecsBarY due to the higher-than-normal noise lev~l in . ,,:V/ \) 

2. 
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the plant. A loud siren is located over the door, W:L th, a V'- , , 

push-button activator on the outside, for use in the event . 
another radiographer must enter the room \tI. ile it is locked )' 
from the inside. . 

I 
f Plaeefilm holder and any other equipment taken into the j 

room in the small viewing room outside the radiat ion area f 

(but within the radiographic room). Us fng the NRD l-10del cs- ! 
40A survey meter, make an ent,ranee survey of each exposure ,// .. ·Ii ,· 
device (Bud~ Company's Hodel 110A Unitron Radiographic Cam- ! 
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5. Turn on red warning lights. These lights are strategically ! 
locate.d on the top of the exposure room walls ,over the out- ·'i 
side entrance and atop the south wall,. 80 that they may cllsily, , .. L . 
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General. Steel J

4.4

id a str Lea

OPE:ATIN(; PROC E)URr FOR USC OF COBALT-60 RADIOGRAPHIC AOURCES -

(C-on tinued)X

Page Three

8. Maki necessary entries in, Utilization.and.SurveyLog.

9. .Radiographer retires to small room outside of radiation
area to time and waits for exposure to: be, completed. At no
time ashould h'le en'ter the exposure area .(forward of the~ teel,
shields) when sources are exposed...

10., After exposure isi comapleted, retract source into source holder
Wit v ro lt control cable: f rom behind, aro-lt hielding.

11•. Make an :operational isurvey of the' entire area, taking special.
.note.of ource tube and camera device.

12. Lock-camera device.-Thits should be done even though a second
exposure is't be perfrmd.

123._, Na-ýke necessary. entries, into Utilization-And Survey Log. (See.
- . ' attached,)

14. Turn,, off *ar n ing light.

15' Stepo'No., 3 to No. 14, inclu ive, may be repeated om two tof,

~4.4.4

rOOm and film storage:area, or .the end of the shift, Dark-room /
and office are over 500 yards from exposure room.

16. Before leaving the room, whether to go to lunch or dark-room
or at ý,end of shift,-a final survey of source holder :and source, .

tube- Vwil be made- and.noed- in :the- log- Be sure to-.: sign- the r
log.ýifo -nýt4

17 . :':Leave_-exposure room and lock door from. the outside,. Never
leave', room, even for a few minutes without locking fro m the
outside,

18. : Afinal dosimeter reading'will. be:made and recorded at the endh/

,of eachshift.- Film badges as noted :above will be worn through-
out the .eight-hour shift, -regardless of .work being performed.

19. Se• e Emergency Procedure for prop c ion
gency. In casea'of emergency follow those procedures and call
Ar Ripley, at 'one'•

VIRKb j a

FOR USE 

... < .' . '. '.. ..> '. ..: 

(X)BALT- 60AAD IOG&\P H l~ 

entries' in Utilf~ationand Survey Log •. 

. to 8ml\11~oom outside of. racliation' . 

ca~ers devic~.· 'l'hi·. should b~ done even though a second .. >" 
1>e pet~ Ot'Uled. : " ." . . . . . . ;/. 

·l,.,.Hake,necessaryentriesintoUtilizatioil'anc1 s~rvey 
··.':'att~ched. ) . .... ';',,' . .. . ..... 

_ ," • ~ c·· 

14. ::'\tu~lt;ffwarning·llght. 
·'1.5~,i':Step8"No.· :3 to No. ',14. incliialve, may berepeatedfr~~ two to 
, . f~v~~;tini~sbefore going to lunch, or between trips to. the dD.rk~'·::. 

ro'oti£lndfilmat:orages:"are",orj:he en~ of the' shift~<Dark-room.'/ 
,arid~1:ficeare over .500 yards from e.xposure room. .' "', 

Bef~~e.leaving thet:0om, wh~ther·'t:Ogo to lunch ordark-room ':. :"',. 
or at end of. shift,.a.final'8urveyof source holder· and source.' 

.' tu.oeWi ll·bemade·.and'n·otcfd brthe':'lo'g; - Be sure'to sign the 
log. ',' '.'., . 

""./', 

.'. ,'",'. ',' .-', .' .. ':,,: ,"" .. ,,' .,.... , '-

. Leave: exposure room an d lock door from the outs ide. Never ...• 
"leave:,l"oom~evenfor' a few minute's ,'without .·locking,from the' 

. ,'outside it· ",'" ...'" ,'.'. 

A' ~irtat;dosimeterre~ding 'wil;lbe' m~d~' and recorded at the erid .•. ://:',.h; 
"';,:::'ofeach.shift~., Filmbadgtts "as noted',:above will be ,worn through-';i/~;'? 

,,::'out.,;the,eight"hQu~,ahlft.regardle88ofwork being performed. ... , 
'c;, ,".'.. • c _, .' ". ' ".' _ ~! ' '. ','", ' , . ," . 



General Steel. Industries.

!~iR ~CYOPI 1iNG OL.

A telephone is located in thi euall room protected f-roc; t'he radi-

ation-area but within the locked exposure room. Ainy deviation

TrriM normal operating procedure kay be reported to the superv2sor

Inc~r; of radiography iwithout t le nece s sity of the radiographer, a

leaving the-locked exposure room, Allt en handling the source will

be rtid o rspher within the definition of .,art 31, Paragraph 5.

LMLU.3ON CY NO..1: SOURC- CA14~oT ih RUI{AOhA IiTo Til DOURC• i-ioLri.

i .. -UpV•y INDICA•TOS TIiAT Ir IS N-oT 'VITHIN Tit"' HOLDER IIl- N IT

,. •,.. -, . :-,_ SHOULD BE'. ":': , - " . . . ..

.. - 1. The warning Iights-will still, be. onin conformance with oper-

ating procedure, I11f the emergency happens at any other time, 1.

trn on. warn ing Lights. -

2. Call. R W. Riple I by 'auto call or telephone,

3. bnlock door,• 1ave radiation room, ,and lock door from the out-

4 r, i. ing NRD Model" CS-40A survey maeter, survey- area .imnediately

* -surround ingk r~adiographic; area, a~nd post any -area of greater

thtan 5 umr/hr.

5. 1aintain vigilance at doorway until Mr. tipiey arrives,

6,Obtain full astory, .evailuate, rectify. if, possible.

7. If necensary, cal;, Niuclear Consultants Corporation or the i;ud

Lompany. LxJx)sure, room will remain locked and all warnin n

lights .,ilI remaln on unti U area .is safei' !adiorapher will. /"

raintain personal vigilanco at exposure room door if gravity

of situation warrants..

R, itecord will be made of, the incident.

! 9. AC will be notified, if necessary, in compliance with Title

10, "art 20, Paragraph 20.403,

' I ,RGLNCY.,- NO., 2-: -POCKET. DOSIMLTITR &iDS OFF SGALE

i..Do not extrapolate....

2. -Recharge dosimeter, c heck it,-After 1.5 minutes, repeat this ,

step. if it reads off scale _both times it is probably fauty.

5. Develop cast'ing exposure filmR, see i-,.if they have the correct'

density with no distortion'. , AAny misalignment of source or

A te leph()neis located in the small Toom prote.cted fro\u the. radi­
ation 'area but \-lithin the locke4 exposureroom.il.ny de.viation 

'.frof:\ normal ope.rating procedure IclAy be r(>.portc.dto the supervisor ., 
. tn charge of radiography -wi thaut th.e necessity of the radior;rapher's. , 

in~ th~~, l()cked exposure room. All men handling the source ,dll Y 
r(1diop;rEiph~r!Jwithinthe defi,nition of f'art .31," Paragraph 31.3. 

Thewarni~E'; lights will s,till. be.on;in;~onformaIlce"li til ope.r~ '. 
'. ",t~ng procedure •. ' If th~ emergency happens at any other time t: • .../.:.> 
t~rri on w.tnin& linhts • ." i, 

...... ,. /" 

R. \-1. Ripley.by<auto call ortele.phone. ../ 
i .......... ~ . 

. ljnlock door. le:averadiatio~r()om~ . ,and lock. door fr,om~Ju~ out- .. " 
. side. . . . 

. Using NRD {lode.lcs-4oA survey r~eter, survey· area imnlc.diately / 
. surrounding radiographic are.a, nnd post· nnyarea of grenter J. 
than 5 mr/hr. ' , 

5. ;~airitain vigilanoe at~~o~way until Mr. ~ipl~Y arrives • 
. ' ..... '. ". '~ 

6.0btai.n full'8tory~'~ e,vuluElte, rectify if. possihle •. ~ '.' 

7. If necessary, c·all· t·hlclearConsultllnts CorporBtion or t:he Dudd 
Compan-,. r:xposure. room wi.. 11 remain 'locl~d and nll ,·:arnini~ 
liRhtB Hillreml\in.onut\ti'l areaissaf:a'~ , Radio~r8pher '-lfll .// 
malntai.npe'r8onalvigi18nc~ atexpo8urcroom door if gravity 
of :situatio'n warrants. .' .. 

,,' .,' < '. " • •• .1 ':. 

Hecord will be~'8de of the. incident. 

POCKET DOSU1bTl!:R .Rio:l~DS OF? SCAI...f:·· 
,,".: "" . 

. . Do.n~textr apo lat:~ •.. 

2.'>' Re.charg;edoBimet~r.,"cheCk·i·t::after 15 minutes, repeat
c
tti1RV/' 

step. . If it . reads of( .8c·ale'.both times it is probably f.llulty •. '. ',' : " '," ,"", '. " """ 

Develop cn.sting: exp~8ure' f,ilmR.'see: . 
density with no' di8to~tion.::::Any , 

~. • . ~;" ",1.1 .~ ~ .. :. '" ' 

they have the corr~ct 
ignment of source. or ../ 



General SteelIndustries

~'$rLF~U:~.~ CyC•PT•, .O•T 
(YCED)U R (Continued)Y ase Two

source tube that could result in overexposure 
would not ;4ve

a satisfactory 
radiograph°7

4. Check survey instrument,. 
If survey instrument 

and radiographs

prove to be till right and dosimeter indicates a faulty discharge,

asume dosimeter to be faulty. Use spare dosimeter. 
•

5. Call R. W1. Ripley and notify hima of these results for his eval-

uation before making any other exposures.,6. If above indicates that the app xent overexposure 
may have ac-

tually occurred, send film budge in for processing 
with request

for an immediate reply by telephone. 

-

7. If film badge report substantiates 
dosimeter reading, the radi-

ographer will be sent to the corporation 
doctor with a full re-

port. 

V/

8. AXC will be notified in conformance 
with Title 10, Part 20, Par-i

itgraph 20,.403,

~RK:bjs

1ý f I: 4 :ýý, 1

Steel·· Industries 

Fage. Two 

source tube that coul.d result in overexposure. would nO,t g~ve 
8 satisfactory radiograph. ~ .. 

4 •. · Check survey instrument. If survey inatrl.lrnent Bnd radiographs , . 
prove to be illl right and dosimeter. indicat~s a faulty discharge, 
assume dosim{!ter to be. faulty. use: spare dosimeter. v/· . 

S • . Call R. H. Ripley and notify hb:t of these results for his eval-· 
uation before. roaking any. other e.xposures. . ~/ 

. 6.·· If above indicates that the .appnrc.nt ·overcxposure may have ac­
tually occurred, send film badge 1.n for processing with reque.st . 

7. 

8 ; .... 

for an immediate r~plyby telephone.. . . v/ 

If film b&d~o. 
o;:~rapher will 
port. 

. . 

roport substsntiates·doslmeterreading, the radi­
be sent to the corporation doctor with.8 full r~~ 

J 
A8C will be. notifiedinconfor(iuince .withTitle 10, Par:t 20, Par"; 
'::lgraph ,20.403. / v 

.. 
. 'f::t, , 



General Steel Industries

C0O"MLIANCE TO RET TTIR.MNS AS SEPT FTII IN TITLE 10, PART 31

31:101 - The Budd Unitron Model 110A is designed and approved
by the AEC to handle up to 10 curies of Co-60. W<e will IAe usinr
a inximum of 300 to 1000 me; hence the levels will be well below
allot;able limits.

31:102.- The Budd units are provided with locking devices.

31:103 The Budd units are used for storing the material. These
are locked and kept inside a locked room.

51:104- Ve have obtained a Model CS-40A (Nuclear Corporation of
.4 erica) ionization-type survey meter. The ranges are 0.- 59
0 - 50, 0 - 500, 0 - 5000, 0 - 50,000 mr/hr, This will be cal- '•
ibrated every three months by physicists from Nuclear Consultants.
Corporation.

31:105 - Leak testing of these sources will be perforrmed by physi-
Tt•.s from Nuclear Consultants Corporation every six months.

31:106 - A quarterly inventory will be kept in a special log.

3-:107 - Utilization log: As described in the Procedure tfanual
attached, the radiographer must record in a special log the date
anid hour that the source is removed from the container, the time"
returned, the total- lapsed time of the exposure, the number of the.
casting, and this must be signed by the radiographer,

31:201 - All persons whose namv haive been submitted as radiograph-
er-s hanve

(1) been instructed in the subjects outlined in Appendix A,
(2) received copies of Instruction Manual, Procedure kianual,

emergency procedures, and Parts 31 and 20,
(3) demonstrated competence to use all radiographic equip-

meat available to them.
31:202 - Operating and Emergency Procedures: See attached.,

31:203 - All personnel acting as radiographers are required to wear
both film badges and pocihet chambers. These are Victoreen 0-200 tar.
chamxbers, The film badges are returned and reported every two weeks
while the pocket chamber readings are recorded daily, .

31:301 - As described in No. 13 of Form 313, the only door to the
roomiIs locked from the outaide, or, if in use, from the inside,
Large red lights atop the north and south walls are lit wht~never
source is exposed.

. Stee.l Industries 

£o~~!r'l.IANr.E TO REQUIF:EMENTS AS SET Filii.TH IN TI'l'LE 10, PART 31 

:')1:101 ;"The Dudd Unitron Hodel 110A is desi~~ned and approved 
by the AEC to he.ndleu{> to 10 curies of Co-60. '-ie will be usiri[~ 

. &1 r:wximurn of 30'0 to .1000 'me; hence the levels. will be. well: below vr······ .. ···· '; .~ 

',." (.- .' 

.'",.:' .. :, ' . 

allouable limits •. 

31:102 -The Budd units are pr()vided 1ri.thl~cking devices~. 

31:103 .. The nuddunita are used for storing the material. 

/
,. /". :," 

. . . . ..... . ... . .... ~."'. 

Th" .... )/(' 
are locked and kept inside. a locked room. . .' ... 

31:104: .. Fe. have obtai.ned a }1odelC!) ... 40A·(Nuciear ,Corporation ·of 
";\merica}ionization-type survey meter. The rAnges are 0, -:- 5, 

•.. 0 - 50, 0.- 500. 0 .. 5000, 0 - .50,000 mr/hr;. This'-lill·beccl­
ibrated every three months by physicists from Nuclear Consultants 

· Corporation.' ,... 

31:105 - Leak testing of these sources will be performe.d by physi-
cis'tsfrom Nuclear Consultllnts Corporation every nix months. . . .......--. 

31:106 - A quarterly inventory will be kept in a speciallQ~. ~ 

· ·31:107·~ Utilization log: As described in the Procedure Hanual 
.. attllched, the radiographer must record in a special log the date 

and hour that the source is removed from the container, the time J, 
returned, the total lapsed time of the exposure, the nurr,oer of the 
casting, and this must be signed.by .the radiographer. 

31: 201 .. All persons whose naty.2~r"hrive been submitted as rndiogrc.ph-. ~~ ... 

ers hnve l.--' . 
.. ~>. 

(1) been instructed in the Bubjects outlined in App~ndix At . 
(2) received copies of Instruction Manual, Procedure Nanual,v 

emergency procedures. ..tnd Parts 31 and, 20, . ..,.,. 
(3) demonstrated competence to. us,p all radiographic equip';; .'. 'V"' ... " 

ment available to them. ~J)<" 

31: 202 -Operating and Emergency Procedures: . See attached~ .!:ti;.:~1:;. 

31: 203 - All personnel acting as radiographers are required to wear' .., 
both film bt1d~es and pocltet chambers. These are Victoreen' 0.-200 mr 

· cham.bers. The film blldges arc; returned and repor1;cd every t~() w~," 
. \.lhile the· pocke t chamber rCL\d1ngs are recorded da11y. . 

31: 301..i As described in No •. 1.i:()~Form 31.3,. the only door to the 
room fslocked from the outside,',or, if in usc, from the inside. /' 

; Lsrge r~dlight9 atop' the riorthand south walls are litwh~never 
source Is eX{>osed. '. ' """,: 

.::,.~. ~.::.;.,.:;-.; ... ::"~'.~.>~ ',: :;~.\-, ') , "" .', .... ' ..... 



Ginrl tel4 Industries

".t• FC i: , TOASSEEI• 
TS AS 

-W .( 
I, 

- ' "-

.The door to the roo a is posted, and the area 
inside the

' raiio-rphie room is also posted.

31 3 3 
-A Nuclear 

Corporation 
of America Model CS-40 A calibrated:

survey. .meter -is 
on hand at all timesa. As described. 

in the-i opera,. ..

tion msn-al, 
ah survey miustdbe made. witho .this instrument 

eaci-!h4 tirqe.

th orei's 
used and ýresturned.:to 

,its s,,tora~ge 
contain'er':_ 

._ This

suvyw1i 
0e reoded n the log 

boo ad signed 
by the-radio-

suraper. 
rcr

i:: i .i'

p

i• bf

'1< 
-

I C

$5

1,
IC
V

, . 

;lndu~tri~B 

:.31: :5 02,,~ rrhe ,door to the. room is pos tedt ,.oIlnd the area ing ide. the. 

',radiogrnphicroom is also 'posted. ' 
".~, 

:::51 ': 303;;";' A ,t~ucleE1r Corporation of America ftodet .CS-40 A' calibrated, 

surveY"ro.eterfs on hand 'at all times. As, described in the:~:opera ... ~:~' 

."';"tion manual. ~' survey must .be made with., this instrume.nt e.ach' tirie'~; 

:'~:~~;>:;';(, /f ,the <source is •• used a,!ld, ~~,turnedto ,it s;!torago ,contai ner7 This:,::'" 

, "":':'\,;, :;:p:"survey,mIl 6e. recordedl,!1,the:log boo~~n4'fSign~d by theradio~ 

.,:"::;>gr~~:h .. ,,'!.,",,,'.:,'~,~;,,',;;,:,:;~,:::,',',~;,' ,~. ':',,: ,.' , .. ", ,.,''' .. «'' "Fi';";;';': ','':'.,', ';'. '",' 

;,~'.-,,,:::. ,;,~;': .'~.~~ "", , ,;C' ", 

Ef:~~~::" 

i,.,'l '. 

'.:-./, 
~. : . 

:,'. 

<,.j' . 

'. ,', 

',.-, 
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stry on Radioisotopes

St. L-ousl:19,9 Missouri

Glendale 1. Cal fornia
Clefelund 7. Ohio

3 1 4
-Wdodland 2-2162
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CHapmanm 6-a966

2IS-L'--hewood 1-2222'

Reply To:
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44 August 196z
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17907 Detroit Avenue '. clev·.i.nd 
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On August i, 1962 a rad•

Radiographic Exposure Pacilil

plant ofGeneral Steel Indual

ing exporsuro of 2 Co-60 ,ourc

llOAB, units, which were arraz

operating positions.,

latibn survey was performed of the

ty at the Granite City, Illinois

triets This survey was performed dur-

3esr from 2 Budd Company Unitron 1Fodel

aged in several. different typloal

The re sults of this, survey show high reading on the ex--

ternal walls of 1.2 mr/hI at 1 meter -above the floor at the wall

nearest the exposure location. The average readinginoluding

.;-.bac1 ound, was 0.1• mr•/hr. tot reading: did not exceed the

,bac.ro=4 level of.o.o0 n/bor.

- The survey of the "operations" room inside the radiographic

expo.lure facility was 1.35 mr/hr at floor level directly at the

J• door. The -average readings includin background, was 0.30 mr/hr.

-ack-round levels of O..) mr/hr were found-1n -this room. This

room is 'entirely contained in the restricted area and is used

by monitored personnel only.

In ompllance with the State of Illinois and Federal regu-

lationss, an area radiation survey was requested on the Radio-

1raphio. Expooure Facility of General Steel Industries of Granite

Citys, Illinois. On June 24 and August, 1962 a physioist frra

On August 1, 1962 a rad1atlonsul'vey lo1&a pf),rtormcd or the 

"R~dl()graphlc E;xpoBure?ac.111ty at tho Gran! te CIty, Iilino!. 

'plant otOenernl Steol Induatrlea~ ,', 'Th1IJ.u~ve7 was performed «1u1'-
. . . . , . 

Ing exposuro ot 2 00-60, sourceD troma Budd Company 'Uni tronNodel ' 
, , ' 

, , 

,,c',, '" , 110A13 unl t8; whlch were 'arranged 'In Beveral dltter~Hlt t7P1oal 
.. ~~ . 

. ~ i 

"". 
'0"" 

. "operat1ng poslt1ons. ". . ~ 

Th~"re9uit. ot th1s ourve7 ahow a high' ;roadlng on the ex-' 

ter~nl"a.ll" ot 1.2'DU-/~ at'imoternbove thetloor at tho' w~U 
. .. . 

; 'nearest 'the exponure locatIon. "The Qveragoreadl'ng,lnclud1ng 
",.,. . 

',bacl~ground. was 0.1S mr/hr.Mol'lt readtnga did' not exceed the 
, . . . 

" bno!q~ro-u.Itd 'level of, o"oS~/hrt~ 

The surv0=r or the "operat1ons"roonl 1nside 'the radiographic 

'exponure fac1l1ty vaD 1.3$ mr/hrat floor level d1rectly at thG' 
,"" 

door. ' 'The 'e.v~rage rel,ding, includ1ng background, WIlS 0.)0 mr/hr • 
. " , '., . . .. , 

BnCk~ro~~~d l~vela ot'O.PS mr/hr 'Were toundtn'this ,rooro.. ' This 
:. A" .,' ,: '. ., ',-:;; ... ," ". , 

,'room lfientl~eli containod in the rentrlctedare&and laused 
, . ' , . 

by' mont tored porsonnel only.' 

.. ':,' 

"tn<'T?tl ilL" ' \.J'A.·,·~ .... :nt\. 

" . ',' ,.:. ',' 

In'~on!>11ance'w1th the Stnte or Ililnolsand Federal regu-
. ,:'" ' .. 

lations, an area radl,o.t1on sllrve,.wasroqUGsted on the Ra.dlo- ' 

"gra,phlcExPoQure Fao111t7 or General' Stoel"Industrlf)B or Grari! te ," 
'. " '~ ~. ' . .. ,'. 

C1ty; Illlno1s., On , Juno 24 e.ndAugustl.: 1962, a phya101str'frot:1 
I' ;> . 

.... , 

".', . 
., ,~ ',. •• I <, : \ ... "": 

, , 

- .... : 

.. :' .~":' . ',,:-, 
. ". '. ,,;;., 

'" 
,; .. " 

'.::' 

...... ;., 

-.. " . 



zui:• rve• - --t --- r aT-Thxclrar. Conrultants carpnratfon pr tt'i --d rv7th rsls ofW 1- eh follOW:

r. nrtrni~tntioh.' A Prnoileien Rrelietion Irittriurn~-to,
Inc., Model 107o, Serial No., 60721 9eigsr counter 

.a". .ed for the radiation survey. The ranZes for thisifist'u~ant or0 04.O-2, -0 e-nd 20 mr/hr.) This
Instrument hes been caibrated with Co-60. Also, A.-JCOR C -4OA "Cutio-ie"' survey meter Vas used tocross-eheck whoe posslible, but- no level were foundwhich exceeded the range of the geoier counter.

II, Faoility and Source Deserlption. This facl!Ity islocated on the ground level of the plant. It is coM-posad of concrz'eto block walls 24 Inches thick (mini-._rmm) and approoximately 10 feet high with 3 strands 'ofbarbed wire at the top. These walls form an enclosure .which is posted and always.,kept locked. Only qualifiedpersonnel, as. named in the AFC license, are perItted
access to this area. Such-personnel are. routinely "monitored for exposure to external Ionizing radiation*AddItional-shelding 

is, afforded individuals iIsideo. , .the expos•re, area in the form of 4.' z 4' x 6" steelarmour pltei, located Utrategioally 
Inside the facil-

Ity. A sketch of this faoilltyAs -attached.

The radiographic sources used in thin area are 2Bhidd Co. Unitron aodel IIOAB rollout. cameras. These

. !1UC1Nl%' Con~ultflnt~ Cor-p"fiatfonrierl"Oi·oi!lH'·d turv~7si-th" 

~lh1eh tollow: 

I. Int!tMlmontnt1t)n. A J'%'oels1en Rt!dll!tlonlnntrmnrmt8.:.·· 

Inc •• MOdel 1070, Serial ?To. 607H geiger counte~ was:,· 
11 1 " 

used tor the radiation aUM87. The ranges for this .~:~~i'l 

instrument nre(o.04. 0.2,2.0 and 2()mr/hr.) This 
_. ,'" .,". "-,~'''' . . ...... ~ . . . . . '/", 

. . 

Instrument nS.$ beEln'cn11brated with Co-60. Also,· a 

·rltTCOR cs-46K"Cut 1e-P1e" 8urve:r me t~r\;a. used to 

crOss-cheek lzhGn possible, but. no lovelawere found i .. 

Which exc&eded th"rnngeot t llGge1.gercounter. 

Faoll! t3' and Source Desor1 pt1on. 'l'hls tacq.lt1 1ft 

'iocnt~d on ·t~og~ound level otthe plant.' .. It 10 com.-
. . ",' '. . ... -.,'. . ",_. 

p08Gd or ~(')nc.rete block walls 24· Inohes thick (m1n1~>·· 
~nJm) e.nd approxlmnte1710 ·teo~hlsn wIth j strandoot 

barb~d wlre~t th~ top •. These wallator.:1 an encloQuro . 

which 1s posted and alwaY'S kept locked. Only qualified 

personnel, as named 1n the· AFrO 11cenfll1,are· perm! tt'ea .' 
aocess to thi$ a~..,a.-" -Suchper!Jonnel are routinelf 

. .' I • 
" . ~ 

monItored fox-exPQaureto e~tornttllonlz1ngrnd14tlon.· 

. ,Add It1ohal<shleld1ng ls· 8,rrordedlndlvlduttla inside··· 
, . . :i"~ '~'. '" 

"';:.' .. " 

';', 

.'. armouz-plll,tc~. loca.ted Dtrat~B1cal11 Insido the 1"8011- .. · 

, . ~t1.·Askotch otthl.tac111ti·18atto.ched. 

The .t'ad~ographlc souroes tlcecl1n thia area 'are 2 
. . .. ' '. ',.:, 

Blldd Co. Unltron }!od~l 110M3 rollout C(lmerns. These' 

" .- .. 



cameras# though portable, aro. used only inside the-expo-

suro facility described above. EAch camera contains a

nominal 30a millicuries of Co-60.

III. Operation. The Vnitron 11OAB rollout, oameras are oper-

ated remotely by means of a 2! foot extension. control

fro.i behind the armour plate shielding, The uource

positioning tubes are locatcd in proper exposure position

priorl to unlocking, the Uniltron, cvz-eras,*. Such -cameras

are then unlocdkrd, after which the radiographor retires

to a location behind tho armour plate shielding from

which location the isources are "run-out" into exposure

position. He then retires to the operations room where

whe aits until the exposure id completed. At, this time,

still behind the ar'mour plate, he proceeds to retract

the sources into"the caeras. The cameras are then

looked until the next use.

Prior to Iany,, ontry into the exposure area, the In-

.dividual entering, must monitor• the area, and ther camerasa,

S with a survey meter to assure that all souroes are con-.

. tannd within their shields. Additionally# no exposure

is made without turning onthe red warning lights l oca-

ted on" each corne r o r- ,the facility. For i er-

•..gency, a phone is located inside the: operations room.

3inee the outer.doori is locked from the insideduri--i

.-,"cameras, though portable -. arfl 

auro facilIty de8orlb~d above. Each camoro. oontalnsa 

nominal lOa milllcul'lea ofco-60. 
" ' 

,. )-. . '., ". .. .. " 

III.Op'erlil.tlon. 'The Unltron 110ABrollout: oameras are oper-

" .. 

Ated remotel,. by meana ot a 25 tootextensl'on control'-
. ; . . 

trom behind the amour plato shielding. Tho lIource ,',,' 
, ' , 

posItioning tubes are iocat~dln proper 

: ,prior to un~ocking ,theUri1.tron cameras. Such came rns 
. ..... 

are then lmlock.,d, ntterwhlch thoradlogrnph()rretl~e. 

to a looatlon behind tnoarmom.plAtftshleldlng trom 

which locatIon 'th&8otircoB are', "run-out" into '·expoBure 
- , ' 

-',position.. He tbftnretIr~stothe operatlonarooD1 wnere 

he walts until the exposure 1& oompleted. 'At, thIs tIme, 

still b"hlnd the ArmOUr' plate, he" proceods to retract 

<~~e aourc~s Into,tbe co:nerail. The CM1~l'aS Bl'ethen 

locked until the next use. 

Pr10r to any. ontrl1nto the exposure area, thein-

... cil.v1duai ent~r1pg.mu8t 1'110111 tor the ar'ea, .. and· the. ctmleraa" 

14tbaaurvey motel' t() ensure tbatall lIouroesare .con-. 
. . . ;-

. taln€d 'WIthin tbell'sh1elda.Addltlonally,no. 

1. mnda without turning on-the red warning 11ghtalo()a'" 

tacil1 t1. Fen-'use·· lnemer­

-geno:y,aPhone i. l~ntedlnslde theoperntl't)n8room~ 
.., ", .', . .': ... ., 

since the oUtol"dooi' 1. locked trOm:'tbe lnsida 
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ii oxoue,-o Inadverztent ointry _to the area, is poacible.j.

V1 :,Radiation. Survoy..: Followi~ng are the results of the radi-

ýRtion'eurvey Performed on'thizi taoilit.

.A. E&torior Surif'Qoes, Unrestricted Area.

1, Exterior' read, age In storaLge areas arnd

1.1 On the surface of the flomz at the out-

aide walls the average level was 0.08

mr/hr,. A rauxmwi level of 0.12 mr/hz

was fmind diedat ly cutoldo the

entrance door.

1.2 At I eter from' the floor at the out-

.ide walls the avwrage evel van 0.15

"r/hr m aximum level of 1.2 rw'h

.was found ix"edlately adjacent to the

rrouroe loc:at 1on Inside thn facility.."

1.3 At 2 •ieters f om the floor at the out-

-.ide wall the average level was 0.23

mr/hr. The manimuum level of 1.•2 mr/hr

was. again 1mmediately 'djaoent to the.

source location inside the facility..

-1,4 B sol:g ound itn this arpa wasan average

of O0,0 mr/ai'

The nbover.reported level$ cooId be roduced to 14

:.:><::~<~e~POaUM", - no lnadvf.'!rtant entr1 to .tbe &rea 1aposf:fl bie. : 

"," 

'vt~.nndlnt1o!l Survo7_ .... Following are th& results or the 1"a41-

at1r.,neurvey p.,rformed C)n·thi!l taol11ty. 

Ext(lrlollt .Sur'fQOcs, Unxeest~16te4 Area. 

1. '. Exterior rendinga. In "terag_ arOAS and 

pnlungowa7· 

'.l~l On the Durt'ace of tho tlooz.atthe out­

Blde wall. the aVlSragft level 'WaS 0.08', 

. . 

,.~ '. -.. ' 

. ~;,:": 

.',; 

was tOtlnd 1r:Imed 1& tel,. outside the 
'" .,:, ,':\\, 

;. '" 

entt-anoe door. 

1.2 At 1 motor tror.l' the rloor at th~ out­

u1ch, walls the 8.V'JI'age l.ovol vas n.1S 
, '.;: 

JIlr/tt:-. 'crbe '=axlmtulllevel or 1.2 ~J.'/h.P 

'Waft found lroNedi.llt~iy. adJaoellt to the 

souroe locat~C)n ins1tlo tho tllc11!t7. 
. . ;,;,' ~?~, 

1.) . At 2Il18terstrom the floor at the out:­

"ulde wall the avora.ge level wao 0.2)' 

mra/~. 'rhe t4rudmumlovel ofl.2 mr/tu! .' 

. loins aGain 1=medlatelladjaoent to tho, .'." 

8ourcelooatlon inslde tbetacl11 tJ., 
. ,'. ' 

nDol:~'ound 1nth1. 8.r'(\'1; Wfl8, an average:'" 
',"':,: 

':'",',' . of O~oS mr/nr. 

" •. 1. ' 
: ;.~ 

""". ' 

t'" 

' .. " 

'" " 

. "',.' 

Tho nbovereported . levels ao!;!ldbe· rodueed toi/4' . 

,-, .... 
" . 

.," 

, ::.:; 
,." ' 

' ... ,,: .,' :.,':, . 

:' " 

'.," 

,', , 

.. ,', 

'';:', 

-, .-" 



If the. Partial Oocuparmoy facttor, we~re -plidto' thls Una*

restrict;:ýd a~re~a*

3.Oporntiton flori# Restricted Areae

2. Peadings. InsiLde enclotiure In Opex'ati one

Rloom*

.2.1. At the surfetee of the floorý the avoz'ag*!e

lovel was.0.31 mr/hr. A maxinmu level

Ot 1r lo35 rr/br was found. at the door

lendin-S into tho exposure area.

2..2 A t I mt.r from, th floor theoverage

level was 0.26 mr/hr,, Vie max1U-m.

level ot 1.15 mr/hr Vlas• found at the

door loading into the exposure area.

2.3 At 2 meteros from tho floor the average,

level was 0.33 mr/hr. The mazimum -

lovel of 0.05 Mr/hr wias found at the

door lev•ing int~o tho ezposur" area.

2.4 13aockground level In this room was found

to be o.05 .mr/r.

The above reported levels arý round Inside th.

restricted area *hich Is aeoeasible onlr to. mor•ottred&'

porsonnel. An occupation factOr of 1/2 has been

found " to "ap ' •-ply for this .area due. to operati . s.

ifound oa aiosahd,

" . , ~ ",' . 

•. it the Partial Occupanoy rtlctor:wflreapp11ed. tt) 

rcstrlct~d ar~a • 
. - ',:' 

··.B~ Oporat1.ons Room, Restrictod Area. 

2. ' .. Feading" insido enclosure 1n Op~l'at1ona 

2.1 At th.e surttlCe of the ,nOdi- the ave:rage ....•.. 

l~vel W880 • .31 mr/hr. A ma:Xlmurll ltvol 
. . . . . 

t:lf 1.3Sv.r/'crrvQstound. at . th.ecloo1" 

I . • . , • 

. ",' .:,' 1~nd1ns into the (l]::po9Ur&' arell. 
.- .' . .' . 

. :.;-, 

',' " 

" . 

:,.- . 

,-' : 

';:'", 

' .... 

2.2 
" . 

At 1 m!'t~r from the flol1l.· thenvorage .' .. 
. ,,~.':. 

laval 'was O.26mr/'rut. ThemaxL-mm' 

level of 1.1S m.r/w~ \lIl" round 'at the 

doox- 'lending into thet exposure' area. 

2.3 At 2 l\1l)tero from tho tloQr the average 

levnl waaO.3) l!U'/tu-. Themax.1~lJl' 

lev~l r"f O.f?$ v~/hl' was found at the 
" .', ' , ~ 

donr leQ~~ng into" tho expol.nire nrea..· 
~,;' "'" .'. ,. 
-.: . , :' 

2.4 EaokgMund lovel in this room waa tounc! 

to beO .bS InrItit-. 
. ' : . 

" ; 

Tho above re})orted levelaB.re round 'inside th.:,:', 

. ::i· r~fjt%'lctedarea"h1oh '1s ,ncoesslble \on1r 'to tlf)n1to'~ed ' 

'por~on,~Gl. An oc~t1patlont'e.ctor :or 1/2t~~8 be,e~':" 
. - . . 

:toundto apply : tor, th-!s ar~a , due to operat1onssoh.-:c:l'" . 

.pl$.ng •. 

;, . , 

'",:' 

.;, . 

" <',' 

".\ 

," .' ~ 

'.' .. \' 
'".-." . , -," 

...... 
.• f - ",", 

I': 
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Fror, the above survey the following crnolusions may be,

The existing facility is suitable for use for the radio-

",raphia procedures outlined in the AEC licensinjS request

of N1arah 7, 1962 (AEC 313) and subsequently approved on

AVC lipens.e f12-3271-1. Such .e will not result in ex-

-posure to non-occupational personnel in oexaens of the

limits specified .in Title 10, Code of Federal.Regula-.

tions, Part 20.

Norrzl usage of the Operations RoOm located in the re,

strIcted area should not result -In exposure t6 radio-

.raphers in excess of the permissible limits specified

in Title 10, Code of Federal ]Regulationa, Pert 20 for

occupattonrtlly exponed personnal° -ndeed, if p.rosent

occupancy factors continue, thc-e Individuals should

not rW.erdve whole body oxposures in Oexces of apprOxl-

rn tely 1/16 of the permtuulble limits during a nomal

40 hou' work wee•k,

This report is respect'fully submitted.

S.
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_ '. CONCT.U;::;!.(i}m 

Fl"Ol1l thenbovf!) 8urve1 the roll~lns ,c~nclu81ons may be­

d.l'~wn: ,-,' 

The exlstlngfacl11ty1.s suitable tOl- use for the' radlo-

,}~rnphia procndures outlined in'the AEC 11eensln,g requ~st" 

'·ot! Hnrah 7, 1962 (AEC 313 )(lJv1 Bubsequently approved on , 
. . ." . ' 

·t.!~c li<Hmso #12-,3271-1. _ Such.. \1so,wl1lnot rosultln ~x- ...•••... 

-p03U ro to nnn-ocoupational pfirsonnel.lll ,()x~efJs or the 
. ' ,... . ,') ,:\: '.: ,~' 

Ilml ts npec1tlod ;1nTl tIe 10. CodGof Federal . Regul8.~' 
·,t··· 

t1ans. Part ~O. 

normal usage of' the Operations ROl')m looated in the re";' 

'. : ..... 

": .:,' 
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strlotcd arf)1l should not result -1n exposure td radio-

.. graphers in ~xees" of thn p~rrolaaiblellrnlts spoclf1£d' , ."'.' 

··.1n T1 tle 10, Code of Fect6ral Regulations, Part 2Q for 

". oeeupnt1ona.l17c.x.poIl6dpersonnal. -. Indeed" U pr.esent 

oocupancy f'aot?rscontlnuo, th(';s.1nd1vldti~ls should 
. ",."','" 

not rr:,cciV6 'Whole bodyoxpoBurea 1n'exoeS8 or approx!-
" . . . " .. " 

. matel,. 1/16 o~th& permtsa1blo11mlta duringanorn-.al 

40hou~ workweek. 

'l'bla i'Gport 1s re9pectrul178tlbm~ tted •.. .~: . / 

,.. >~," ' '. ". 
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