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Form AEC-313R
(9-62)

UNITED STATES ATOMIC ENERGY COMMISSION

APPLICATION FOR BYPRODUCT MATERIAL LICENSE-
USE OF SEALED SOURCES IN RADIOGRAPHY

Budget cii.rccNo. ZkIa

SEE ATTACHED FORM AEC-313R INSTRUCTIONS-USE SUPPLEMENTAL SHEET WHERE NECESSARY
BE SURE ALL ITEMS ARE COMPLETED AND THAT ALL NECESSARY ATTACHMENTS ARE FURNISHED. IF ANY PORTION
OF THE APPLICATION IS NOT APPLICABLE SPECIFICALLY SO STATE. DEFICIENT OR INCOMPLETE APPLICATIONS
MAY BE RETURNED WITHOUT CONSIDERATION.

1(a) NAME AND ADDRESS OF APPLICANT. 2. PREVIOUS LICENSE NUMBERIS) (Indicate if application is for renewal or amendment

General Steel Industries, Inc. of ,n oeistin. byp.oduct material license.)

1417 State Street Renewal of license #12-8271-1

Granite City, Illinois
l(b) APPLICANT IS; An individual 1l A pcrnership A Corporafion" An 3. LOCATION(S) WHERE SEALED SOURCES WILL BE USED AND/OR STORED. (IF use

will be made in states other than named in 1(o), they should be listed here.)

Unincorporated Ansociotion [L Other 0 Itf applicant is ot•er thn on individ- General Steel Industries, Inc.

ul., the applicable section on the rv.ers. side must be complted. 1417 State Street

, Granite City, Illinois

'4. SEALED SOURCES TO E USED IN RADIOGRAPHY Budd assembly No. 300-041706(B)

BYPRODUCT MATERIAL SOURCE MODEL NUMBER NAME OF MANUFACTURER MAXIMUM ACTIVITY NUMBER OF SOURCES
(Element and Masi No.) --._PER SOURCE

A. CO 0 A. C-374 A. Nuclear A. 280 me A. one
Co 6 0  C 7Consultants

. C-375 Corp. B. .260 mc I. one
calibrated

C. C. C c. 7-22-62 C.

5. RADIOGRAPHIC EXPOSURE DEVICES AND/OR STORAGE CONTAINERS TO BE USED WITH SOURCES LISTED ABOVE

MODEL NUMBER NAME OF MANUFACTURER (If custom mode, attach complete design specification.)

A. Unitron l10A Ser. #1116 A. Budd Company Instruments Division.

B. Unitron 1l1A Ser. #1117 a. Budd Company Instruments Division.

C. C.

f

6. THE FOLLOWING INFORMATION IS ATTACHED AS A PART Of THIS APPUCATION, (Check appropriate blocks and attach information called for in the instructions with this form.)
Not Applicable Attached Previously Submittedt

(al Description of radiographic focilities llnhructioR 6-a) .................... E] an aOn .j 21-1
(b) Description of radiation detection instruments Io be us, d (instruction 6-.b ...... -"[] on Jin 21 1 .01
1c) Instrument calibration procedures lInstruction 6-c) ................... [] n ) 1

(d).Personnel monitoring equlpinl (instruction 6-d) ........................ h[ 2 1 1 CII
(.) Operating ond emgency procedures (in struction 6-l ...... ........... [ .

It) Training program (instruction -fl............................................. . LI on-.s J, .. 2.
Jil Internal inspection system or other management control (instruction 6-l ........ ol 21 19..2. ,
(hI Overall organizational structure (Intrructin - ........................ [ on2 19
(ij Leok testing procedures (instruction 6-i) .............................. ....... El E on 1tt.9h, 21. 19(

-CPliJ(-TTI .. This Item must be completed by applicant)

J.1

7. THE APPLICANT AND ANY OFFICIAL E.ECUTI •C " A ) BEHALF Of THE APPLICANT NAMED IN ITEM I, CERTIFY THAT THIS APPLICATION IS PREPARED IN CON-FORMITY WITH TITLE I0, CODE Of P-bERAPI!GULATIONS, IND THAT ALL INFORMATION CONTAINED HEREIN, INCLUDING ANY SUPPLEMENTS ATTACHED HERETO,

is TRUE AND CORRECT TO THE BEST OIdUR LTr N

.•' \General Steel Industries, Inc.
A Applicant Named in Item .1

Works Manaler
DAT Apil 6,k Title of Certifying Official

WARNING.-18 U.S.C., Section 1001, • une~i ... I.4,I•6 '.49 makes it a criminal offense to make a willfully false statement or representation to any depanno or
cllncy of the United States as to ony m.a.er w.tb, its

.. ,...." ....., . 
, -I 
, 

UNITED STATES ATOMIC ENERGY COMMISSION 1 
I 

Form AEC-313R APPLICATION FOR BYPRODUCT MATERIAL lICENSE-
, 

for~ O;:'I.lrr.,tVcJ. 
~ (9-62) I ofJdgot BUfUOU No. JB-i-: i ~l 

USE OF SEALED SOURCES IN RADIOGRAPHY ! 
I 

SEE ATTACHED FORM AEC-313R INSTRUCTl.ONS-USE SUPPLEMENTAL SHEET WHERE NECESSARY 
BE SURE ALL ITEMS ARE COMPLETED AND THAT ALL N.ECESSARY ATTACHMENTS ARE FURNISHED. IF ANY PORTION 
OF THE APPLICATION IS NOT APPLICABLE SPECIFICAUY SO STATE. DEFICIENT OR INCOMPLETE APPLICA liONS 
MAY BE RETURNED WITHOUT CONSIDERATION. 

I(a} N ... ME ... ND ... DDlESS Of ... 'PlIC ... NT . ,2,. PREYIOUS LICENSE NUMBER/S) IIndicate if QPp'icotion i, lor ,.,..wa' or amendment . 0' on _ .. i";ng byproduct mofreria' lieen ••. J 
General Steel Industries, Inc. 
1417 State Street Renewal of license # 12-8271-1 
Granite City, Illinois 

lIb} APPLlC ... NT IS: "'n individual 0 A partn.,.hip 0 ... Corpo,ationOO "'n 
3. LOCATION(5) WHERE SEALED SOURCES WIll 8E USED AND/OR STORED. (/I v •• 

Unincorporated A.-odotion 0 Other 0 
will be mod. in .fa,. ...... r lllan namod in J(a). IIror .hauld be li.tod he, •. } 

If applicant i, oth.r than an Individ- General Steel Industries, Inc. 
vat, the applicable lection on the rever •• lid. mUlt b. compl.fed. 1417 State Street 

Granite City Illinois 

'... $EALED SOURCES TO IE USED IN RAOIOGRAPHY Budd assembly No. 300-041706(B) 
BYPRODUCT MATERIAL 

SOUICE MODEL NUMBER NAME Of ~Uf"'CTURER 
MAXIMUM ACTIYITY NUMBER Of SOURCES 

(EI_mont and Mall No.) PER SOURCE 

co~~ 
-

.... .... C-374 .... Nuclear .... 280 mc .... one 

Co6O Consultants 
B. B. C-375 B. Corp. B. ·260 mc B. one 

calibrated 
c. c. c c. 7-22-62 c. 

S. RADIOGR ... PHIC EXPOSURE DEYICES ... NO/OII STOIIAGE CONT ... INERS TO 8E USED WITH SOURas LISTED AIOVE 

MODf1. NUMBER NAM! Of MANUfACTURER (If allI"m IIIOCN, o!tach camp"" d •• ign _iflea,ion.) 

.... Unitron llOA Ser. #1116 .... Budd Compa~ Instruments Division. 

B. Unitron llOA Ser. # 1117 8. Budd Company Instruments Division. 

c. c. , 

6; THE fOllOWING INfORMATION IS "'"ACHED AS ... P ... RT Of THIS AJIfIUCATION, (eMU apP"'priaM b~/n and allodl in""mafion called roT in "'. in.!ruction. wi'" "'i. Iorm.) 
, 

Nof Applicable A_hod P, .. ioudy Sub",ilfwcl 

, (a) DolCI'iption of IQdiographic foc;!iti .. (InitructiOft 6-a) ................. .. . 0 Ii] 0 on Jan 21. 1965 
(bl DelCliption 01 radiation detec'ion inl .... _"" to be uood (InllrudiOft 6-bl ...... 0 Ii] 0 ·(r~11 21 1965 an. ~n . 
(c) Inltf'\lment colibrati.on procedurel (In.~ion 6-() .................. ., ,. .0 iii 0 ~TlI 2] , ] 965 
(d) ,'.'lOnn.1 monito,ing .qulp ...... ' (In.!ructlon 6-d) .............. ' ...... .... 0 IX] 0 

on' riP 
21 1965 on I_an 

(el 'Operoting alld .iNrgency proc.dur •• (1lIltTuctiOft 6-.1 ............. , ... , .. 0 iii 0 (~rt) , 

i~~~ (I) Training p,ogra'" ("'.tn.eti .... 6-1) . ' ".,' .. ., .... .. . " .. , .... ..... ... ... 0 [Xl 0 : ~Ih: ~i: 
(91 Intemol in.pection ..,ate ... Of other "","'gement control (I •• !ruction 6-g) . D. fi] 0 ~ATlh 1865 ..... .. on ..... a_ 21 

on ;rail 
, 

(hlev.",,, o,gani ... tlonal ItrucNr. (Inltruetion 6-hl· -, .... ..... . , ... , ... ,. 0 !Xl 0 21 1965 
(i) Loak t •• ling p,ocedu, .. (I"""",tia" 6-il, .... . .... .. , .. , ... , ..... 0 I&l 0 on !r~h. 21, 1965 

(DATI) 

ga,JlftC:;-A~lsltam must bacompl.t.d by applicant' 

,1( 

,. '" ""''''''' 'NO"" "'.,'" '_."'''''''''"~''''' co " ... ~" ........ o. "'" o. ""''' "."'~, """'''ON. ,,, ..... ON (ON· 
fORMITY WITH TITLE 10. CODE Of .f,('oe~\riGUL ... nONS. ND TH ... T AllINfORM ... TlON CONT ... INED HEREIN,INCLUDING ... NY SUPPLEMENTS ... " ... CHED HERETO. 

IS TRUE ... ND CORRECT TO THE lEST ~.6uR K\\\~~ , ,f\ 1\. 
.. ~~ \" \ ~ ~ ..... General Steel Industries, Inc. 

.. - {. \-~1.2 \.9'067 ~, ~ ~~m~iftltoml ", 
J 

( -. W\~ I-
, L. -\ .. \~~ Ci\:~.t\~'( ~. a", • ~~o_ 

.. \~ t.·· ,.i",;;"";".g , 
April 26, l ,~,,_q,~,\'l,j 

Work: Manae;-- ~ 
DATE ,.V~. -\\a\\ ~. ~ ,11 .>--. tJ;~i\ ~e\t .J): Tlt!o of CertIfying OffiCial ., 

~ " /....to .• \ : 

IWARNING.-18 U.S.C., Soclion 1001,o~~~ , ~749; mako. it a (liminal offon •• to mok. a willfully fai .... k:tem.nt or repr.,entation to any depor:';~-;-~ 
agency of ~e United s,tote. a' to any motter w ~h iuri.iiijb:on . ~ 



GENERAL STEEL INDUSTRIES, INC.

OFFICERS

W. Ashley Gray, Jr.
President
1417 State Street
Granite City, Illinois 62040

DeLancey J. Davis
Vice President
1417 State Street
Granite City, Illinois 62040

Taylor S. Desloge
Vice President & Treasurer
1417 State Street
Granite City, Illinois 62040

George K. Hoblitzelle
Vice President & Secretary
1417 State Street
Granite City, Illinois 62040

Richard L. Lich
Vice President - Engineering
1417 State Street
Granite City, Illinois 62040

Edwin B. Meissner, Jr.
Vice President
8000 Hall Street
St. Louis, Missouri 63147

Howard F. Park, Jr.
Senior Vice President
1417 State Street
Granite City, Illinois 62040

Thomas R. Remington
Vice President & General Counsel
1417 State Street
Granite City, Illinois 62040

Richard T. Risk
Vice President & Controller
1417 State Street
Granite City, Illinois 62040

Harold J. Burgess
Assistant Secretary
8000 Hall Street
St. Louis', Missouri ý 63147

Francis E. McBride
Assistant Treasurer & Assistant

Secretary
1417 State Street
Granite City, Illinois 62040
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W. Ashley Gray, Jr. 
President 
1417 State Street 
Granite City, Illinois 62040 

DeLancey J. Davis 
Vice President 
1417 State Street·· 
Granite City, Illinois 62040 

Taylor S. Desloge 
Vice President & Treasurer 
1417 State Street 
Granite City, Illinois 62040 

George K. Hoblitzelle 
Vice President & Secretary 
1417 State Street 
Granite City, Illinois 62040 

Richard L. Lich 

OFFICE;RS 

Vice President - Engineering & Research 
1417 State Street 
Granite City, Illinois 62040 

Edwin B. Meissner, Jr. 
Vice President 
8000 Hall Street 
St. Louis, Missouri 63147 

Howard F. Park, Jr. 
Senior Vice President 
1417 State Street 
Granite City, Illinois 62040 

Thomas R. Remington 
Vice President & General Counsel 
1417 State Street 
Granite City, Illinois 62040 

Richard T. Risk 
Vice President & Controller 
1417 State Street 
Granite City, Illinois 62040 

Harold J. Burgess 
Assistant Secretary 
8000 Hall Street 
St. Louis'; Missouri' 63147 

FrancisE. McBride 
Assistant Treasurer & Assistant 

Secretary 
1417 State Street 
Granite City, Illinois 62040 

t. '"l' 

~ 
• '! ,~,.- ' ... ; • 



GENERAL STEEL'INDUSI

DIRECTORS

Mr. Joseph H. Bascom, President
Broderick & Bascom Rope Company
10440 Trenton Avenue
St. Louis, Missouri 63132

Mr. Stuart W. Cragin
Chairman Credit Committee
Morgan Guaranty Trust Company
23 Wall Street
New York, New York 10015

Mr. Duncan C. Dobson, President
Ludlow-Saylor Wire Cloth-Company
4333 West Clayton Avenue
St. Louis, Missouri 63110

Mr. James K. Ebbert, Vice President
Mellon National Bank & Trust Co.,
Mellon Square
Pittsburgh 30, Pennsylvania

Mr. Van Horn Ely, Jr.
..430 Continental American Building
Wilmington 1, Delaware

Mr. W. Ashley Gray, Jr.
President
GeneralSteel Industries, Inc.
1417 State Street
Granite City, Illinois 62040

FRIES, INC.

Mr. Edwin S. Jones, Executive.Vice Pres.
First National Bank in St. Louis
305 North Broadway
St. Louis, Missouri 63102

Mr. Preston D. Law, President
Flex-O-Lite Mfg. Corp.

P. 0. Box 4266
St. Lcuis, Miesouri 631.23

,Mr. Edwin B. Meissner, Jr. President
St. Louis Car Division
8000 Hall Street,
St. Loui4 Missouri 63147

Mr. Henry B. Pflager
Orr, Pflager & Andreas
Boatmen's Bank Building
314 North Broadway
St. Louis, Missouri 63102

Mr. Nicholas P..Veeder
Chairman of thetBoard & President
Granite City Steel Company
20th & State Streets
Granite City, Illinois 62040

Mr. Charles P. Whitehead
Chairman of the Finance Committee

,ýCenera1 Steel Industries, Inc.
,51.5 Olive Street
StQ Louis, Missouri 63101
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MEMORANDUM TO: Mr. T. Ditchfield January 28, 1966

To conform with A.E.C. regulations for the use of the two
CO-60 isotopes in our plant, the following must be carried out at all
times:

1) Before anyone is allowed on the roof of
#6 building over the #6 building X-ray cage,
Mr. H. B. Norris, Radiation Safety Officer, must
be notified ýnd his permission obtained.

2) 'ore anyone is allowed to work on the
#6 building overhead cranes, when and if this
work is done over the #6 building X-ray cage,
Mr. Norris again must be notified and his per-
mission granted.

These instructions wcre originally sent to Messrs. Roddy and
McMillin. Due to the changes in personnel and the continued use of
CO-60, I thought it wise to reissue these instructions.

This letter will become a part of our A.E.C. licensing appli-
cation, replacing the original addressed to Mr. Barclay, dated January 29,
1963 and the first revision addressed to Mr. McMillin, dated January 3,
1964, and the second revision addressed to Mr. Ditchfield dated November
27, 1964.

H. B. Norris

Radiation Safety Officer

HBN:ten

cc: WED LFB(6) MWL ROC

MEMORANDUM TO: Mr. T. Ditchfield January 28, 1966 
~ .. '/ 

To conform with A.E.C. regulations for the use of the two 
CO-60 isotopes in our plant, .the following must be carried. out at all 
times: 

1) Before anyone is allowed on the roof of 
#6 building over the #6 building X-ray cage, 
Mr. H. B. Norris, Radiation Safety Officer, must 
be notified '.nd his permission obtained. 

2) ..:ore anyone is allowed to vlO:rk on the 
#6 building overhead cranes, when and if this 
work is done over the #6 building X-ray cage, 
Mr. Norris again must be notified and his per­
mission granted. 

These instructions were originally sent to Hessrs. Roddy and 
McNplin. Due to the changes in personnel and the continued use of 
CO-60, I thought it wise to reissue these instructions •. 

This letter will become a part of our A.E.C. licensing appli­
cation, replacing the original addressed to Yrr. Barclay, dated January 29, 
1963 and the first revision addressed to Mr. McMillin, dated January 3, 
1964, and the second revision addressed to Yrr. Ditchfield dated November 
27 J 1964. 
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cc: WED LFB(6) MWL ROC 

H. B. Norris 
Radiation Safety Officer 
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January 25, 1963

Hr. iTliai B. Davis,
Pla-nt N'•,t-.lu-r-• st

nr .... Steel Industries
j 147 S~tate Str-et

•. itom. City, I±llnois

••e ar. Davis:

E7,cos d you will find a cross sectional awing 'of your
"foundry buildinrg .#6 in the area of your radiograhic

As you w.ill recall, .... eua nuary ... r 1),
r 'a.y visit to you- planee -

survey of the area i r-ediate'y above c..- room
to dcelenoine' by measmemet fields
present when your CO-O ra60 ora:c eources a use.

. had previously made ca-Icu:Icz. 0S- o y

however,.•. during .YOUr -atAEC i- -•c:o•cn•ceto

was raised as to the aict"u . u ot
Sinace i*t was a bad, sno•T day Idclir7d Lhe i& vitation
craw. around on to of L-_ oof to

I did, however, personally c c.
top of this cab wher t'hre ia c, wc soa". S
complete building iCcdately ove io i 0.

These measurements w -re ma•d• ith a-n D .iocal 0-40 oi-
rura-t . -3 a e*,

tion type surveyl meter. - ,, _ ne encat-rtdi'

orlaboratLories ":Sing a Bu-eau Of Sadrscaaae
CO-60 standard.

Two measuremen,•ts. wer.e manc~e -one waT c-i ; s'- u .ca,~..
inside of large cast" CS you would r Iy se thm ,d--0 ,--: -,o C',,o --r- a•i us th1.

the second set of: re~d< .. were made with both sources
layin u-,nshie eC on the floor of the radiograpauc room.

able one shows the measurements actually taken. a rom -I-ns
it can be seen that t. cr oerator seoven
when both sources are completely exmoscd. The d" ac

imm',ediately above the sources on the catwalk roahe a maxi.u.
of 7 r,./hr.. when both sources are completely exposed. This
does not present a prolýem:.. - since you already have a company

r-: 
! 1 

.LJ 

L...J 

i ! 

L.J 

~Ir. T7illi,::::n E., Davis) 
?12~t Met~llurgist 

(;'O':.12r21 St,"el 1·i1d.ust~ies 

,1417 State Street 
G~~nitc C~ty) Illi~ois 

-E::clos2d you \'7ill find a cross sectio~1':i.l circ,\vin,z 'of your 
fo\rn.dry buildi-rLg i~6 in th.e a~ea of your radio 6::c:?hic 
:::00;-,1 • 

.. :\.s you \·]ill recall, last S.::t'..?~d.2.Y (J2.1 ..... U2,::-y 19;; 19(3) 
.du:-:irlg ~.~'ly visit to YOUl- pl2.:Lt :: :::.[::J.e ::.. cc:-::plC:'::2 :::-.::.di2.t::'cr~ 

SUl:"v2Y of the area irii!.'1ledi.3.t2~y ~:)OV8 t::2 :':'~.:J.cl:_GS::C:.~:.hic ::-oor.:: 
to d2t:~';L.lniYJ.e:l by r,1easu·~e:Y'.l:;r:.:::':. tl":.8 2C:'~'~~:l :c:.::..d:i..::.:ticr. ii(;lds 
p:ces~i:tt ~v:1ei:'l you'r CO-SO ~a:::io~;;:.:::?11ic 3C~I::ces 2.:CC l.i"1. use .. 

I hz.c previously ni.~cle· c.::lc~:~-:~:~0~"' .. S c<.c '::~:2se :2i21cs ~c:'''' yC'\..l) 
'l"lo;,;,zve:c, du::i:1.3 yo-:;.r 128':: ..::.. .. ~,~ ... C ... i;:,:s~)ccticrl t:1e ~:.:e,sti0~1 

\'l(;:S ':Caised 25 to th.2 .c.ctti.::l :'::'~2~i2:C(;'~~:'2~:~S oi ';:~.i.E:S2 fie.lds w 

Sil~ce i,t '\Y'2S a bc::.G., S-::"O'l:Tj cl~y = CL2cli.~-"t:;G. t:lC il-..vit2tici: to 
c.r':'i,.ll. arot:nd Ol:' top of the :coo:': to :"-:-l':'·~\.''''~ 2C'~U.2.1 'L12.2..s·~rl.::'~::'·2r:t.s .. 

I did, hO','7G.ver, persot'"lally clir:';.o .i~'1tc ~l:c C:c.s.;,-~e c~b .2.l-;',i v:-~ 

top of tllis C.2..D \·;':--.er2 tl1cre is :: c':~'::\·:"2l~<. \,;'1-.:.5..C1.: S~::.:.-!.S -ct .. 2 

cornplet'c buil<iir:g :'rnm.e~ia:~ely ~bovc t:1C ::-.::d.i0g~.s.pl ..... ic ::-00:-.:. 

These :~:le'::St;::0r~(;Ilt~ \'JG:7:e r:-~2d'2 \'7itI1 ~~-~ l';:::~'0 !·loc:21 CS-L::C :'o~~iza-

. tier. type S'~--:Vf::::l 1::etl2::. rEili::.: :~:2tc:·,: [~=.:.cl C2Gl~ C'.2l:~_·~::2.'i:'2"d. l.~L.i. 

our laboratories using 2 Bureau of Stc~d~rds calijrated 
CO-60 stand2::G. 

T~'lO :neaSU~eilient s \·;rCl"e .r~1':'clc - o:-~e '\-7i ·~l":. bo·th SC-":::C2 S ? l,:"cl2d 
inside of large czsti-::'1.g 2$ :you \}oulc. :-~c:::-.... c.11y use t:"!.2:-.: .:2.r-.. .i 
the sec6nd set of reacLngs were m2~e u~tt both SO~=C2S 
l£..ying uT1.sl1ielded. on -th.e fl.oOT of t:L-2. ::.:.c:'iogr,,1pl1.:'c ·::oo:~" 

it. ca.:--. be 5>3e1"1 ".:h.at th.\;:. c~::z.rle. operator :Ls Cfu.it.e. sai(; \;:ve.;:.. 
\·yhe:cl bG':::11 sources .z.:ce c0r~1p]_etcly c:{posc:c~" Ti18 ~~ield 

ir~:"7'..cdi3:C2ly o.bove t~-;.e SO\.l:cces on t118 c':'-::\-]2..1k ::e2ches ~ r.1.:~x~;:-:~r:l 

of 7 .... T'~;:./l;.'::~ vlb.cJ.1. both. SC'UTces arc co;.'"J.?12tely e:{po.3ed~ l11:1.S 
d ~-. i "T" .-oes no~ prese;:lt 2 p::."ocle::: s:mce you aJ.:.-eaa.y n2ve a. cc:npm1y 



£rU iamn 
go-a~sp~ 2 cont.

- . :oicyest blishid that• nooneis -'liowcd on t ce catwalk-

with1- t.iirst checking with youi. o.i'ce i':.o1oe s'ouid,

of, 0Cours, C e al16h d onl ths 4zak ie th p Couce &ý-`ae

aciation fie d~s on th&O, sýsa~de~er ~

not I ýh'shL y gQOt to tly roo hc 6~aue~t we` v' a'-

.:ure' we have. =.-a!e a .data to c-Ic-la te fi' e dsin tIi"

po.. .t ions indicated. on"a6' troo..I v 'Ceeted.-.alt:,p.oints

.- Tble.e Wou Cpossible',o,-r,aP.t enanzce -men.to be .. eouired

'-to woi'•s •t..<.i-ges ,the cI culted va lue for ýthese

vari.ous PO I Ions,.

.s:' cani-be soeen from this•s -t able., te 1 e. CIiel d •S tt a t "n

._ :Siti0 ., 'This- represe-ts a a.• dO#! O m r.Ir well : we
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k _=nerai SteelI .,dustrics in its normal operation produces a wice

range o: very steel castings for the military and for industry.

-tensive testing, including radiographic inspection is required

for -most of these castings. To date, we have used cuite satis-

factorily two 500 mg. radium sources. These have been used with a

Lsh pole technique with little radiation exposure to our personnel.

To more easily comply with state regulations and to reduce our cost

by purchasing rather than leasing material, we have decided to obtain

two 3'0 mc Coblat-60 sources from the Budd Company which will be

mounted in two of their Uni-ror Model ICA roll-out cameras. These

sources and cameras will b°: sod only in the specially constructed

room inside the plant izn &ra 0e Oiy. Athe cameras are

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

plant nor m1 the field,

See attached drawing for the radiographic room. T1is room is 22

feet wide by 60 feet long and the walls are constructed of 24 inches of

sana rZoc, :ce block. The room is located insde our foun.ry and

hence 6oes not have a roof. There is no basement nor open area under

zhe room. The walls are approximately 10 feet high with three stc-ands

of barbed wire atop the wall to make certain unauthorized personneL

do not enter. Red warning lights are installed on each wall and over the

doorway. There is only one door into the room which is located on the

north wall. This door is posted and always k..pt locked. Only 1'r. Norris

and the radiographers working under his su- .......... L............

keys. The building superintendent never goes into the room without ri-st

contacting YM. Norris. He does not have keys for the source storage

containers. Inside the room, in the northeast corner, is

.,dust:::·ics in normal ~peration prouuces a wi~e 

r~nge of very large steel castin~s for the military and for in~u3try. 

=~~ensive testing, including radiographic inspection is required 

:;:or mas: of these castii.l.gs. To date, vie have used quite s.:ltis-

::<".c to:c::.ly t\-JO 500 mg. radium sources. These have been used ,vi th a 

fish pole technique with little. radiation exposure to our personnel. 

'J~O r;,ore. easily comply with state regulations and to reduce our cost 

by pux:ci,3.s:mg rather than leasing material, \Ve have decided to obtain 

-C:,yo 30e· mc Coblat-60 sources from the Budd Company "lhich ",ill be 

mounted in t\o7O of their Unitron r-:odel 110A roll-out cameras. These 

scurc<2S and cameras \'7ill b.:; ' .. "~';:G. only in the specially const:::-\.:cted 

rOOm inside the plant 1n Gra~ite City. Although the. cameras are 

ot the. portable type, they will not be used in otGer parts of the 
- -~ .-

plant ~or in the field. 

See attached drawing for the radiograpiic rOOill. This room i.s 22 

feat wide by 60 feet long and the walls are constructed of 24 ~ncnes of 

sa~d fii120 co~cr2te block. The room is located i~side our fo~~~ry and 

'c"e room. The \o7a11s are approximately 10 feet high \"ith three stra"ds 

of barbed \vire atop the ,vall to make certain unauthorizedperso"nel 

do not enter. Red warning lights are installed on each wall and over the 

doo:..,,\vay. There is only one door into the rOO,1) 'i'!hich is located on the 

,-,orth \vall. This door is posted and always kcpt locked. 

and the radiographers worldng under his sUi':'," 

keys. The building superintendent never goes into t(" .. e :COom ,;vi::i.,vut ii.:cst 

contacting Y.r. ~'Jol~ris. I-Ie does not have keys for the source storage 

containers. L"1side the room, in the northeast corner> is 
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Ihi. 'There a buzze- on the door to signal the :ator fl:C:- 1-1

..... r..-d lisht is racunted Cn the top of each wall. One is :u-tcd

C -. e r, o t wall i i-teW above the coo-. hese lights are tuc .,

C- w.hcnevcr ar operator enters the radiog-ra•h room or wheunever c s

.:e exiosed. The i. can easily be seen not only by someone

taz-c ing to enter the door, but also by the crane o'erator ana anyone

his .whole area of t'he plant.

_..diation area and radiation storage sJgns are posted on the entr•ance raoor-

Vay. Additional radiation signs are posted wizhin the radioc;:...ý <n-

- closure in conforiance with A.`.C. regulations.

a buzzc~ on the door to sisncl the 

o\.!~si~c. 

c11ters t11c 

;;:::e exposed. The light can easily be seen not only by SO::1C!0:1.8 

,·.hole area of the plant. 

-; ·.:oor-

T.·]2:..y" Additional radiation signs 

closure in conformar.ce 'olith A.E.e. re::;ulatio:'1s • 

. -~ 

-.-.-.-.-. ~-,--..,-----.. -.--'-"- ----_ .. __ ._. __ ._._--_._------_ ... _. -_._._._-------------_._-_._------.---_._------_._---;----------~-----:--
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On August 1, 1962, Nuclear Consultants conducted a radiation

survey of our radiographic facility; a copy is attached under 313R-6A.

In the interim period no changes have been made in building

construction, radiographic procedure, equipment source type or size.

The work load will be approximately the same in 1966 as it was

in 1965.

On August 1, 1962, Nuclear Consultants conducted a radiation 

survey of our radiographic facility; a copy is attached under 313R-6A. 

In the interim period no changes have been made in building 

construction, radiographic procedure, equipment source type or size. 

The work-load will be approximately the same in 1966 as it was 

in 1965. 
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1),ior to u nlok th-n ,: e U-itron c a-.-r,. Such cr as

ZIO Unoc'ce( '12tc. wn"Cn : e :o c

Sa lca~tion behind the aZrCor T)ate e C; 0rom

\7,.aichlocation the sources arc "run-out" into eosure

position. lie then retirof to the opcer-ations room were

he waits until the exposure is ccmrleted. At this timec

still behind the armor p1ate, he proceeds to retract

the sources' into the cameras. The ce-eras are then

locked until the ne..et use.

Prior to any en-try into the exposure area, "zhe Ln-

dividual enterirng must monitor the area, and the ca.--eras,
with a survey meter to assur-e tha all sources are con-

tained within :their sh"' - C-dditionally, no exposure
is ma "e ... ..

made withnout tu-rnin,? on the red v.•-:"'am,-, ligh'ts ,-oca-

ted on each !o-ner of the faci-ity. :.cr use en

gency, a p,one. is located in"d the .oeratin room.

•ic •.n outer coo_- is zcoene f-om gae _vs¢ •rne::?osur.es no inadvertent eCt, te:

C;_.t.y "':0 3h Sre Z; iossaoeC

VT. ao•,:,n-Vey. ao.: .. r -

zio:n _ur-vzey Cerfo-m.d on tons L acility.

-Ctesior readings in s

1.1 On the surface of th• floor at the out-

sue Wa.. --&-l average i'eve 1'Was 0

was fou:nd Lz-&iateiy outside th e.

entrance door. I

, 
-' 

r 
I ; , . 
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VI. 

I. 

" -.,)-

still be~ind the arcor ?l~tc. he proceeds to retr&ct 

locked until the ne~t use. 

teJ on e3c~ corner of 

1.1 
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'C[len 

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



s

1
.2

 
A

2 
I 

m
e
te

r 
from

 
th

 
flo

o
' 

a 
h
e 

out -

s`e 
w

a
lls 

th
_- av

era-,e 
-

0.2u:

m
r/h

r. 
T

he 
axzirnuz 

2
e
v

e
l 

o
f 

1
.2

 
m

r/h
r

V
. 

' 
, 

" 
, 

-.
1
ý
 

Y

s
o

u
rc

e
s
 

looati 
in

s
id

• 
th

e
 

faciity.

1
.3

 
A

t 
2 

m
e
te

rs 
fr-o

; 
th

e
 

flo
o
r 

a
t 

th
e
 

o
u

t-
sid

e 
waSail 

th
e 

......
2.

m
r/h

rlT
h

e 
m

a
'-:a

m
 

le
v
e
l 

o
f 

1
.2

 
m

r/h
r

W
as 

a-C
in 

• 
:" 

-"" 
aQ

:aC
C

-nt 
to

 
tl..e

so
u
rc

e
 

lo
c
a
tio

n
 

'se 
th

e
 

Z
F

c
*
ily

.

±
 .4' 

ea
cg

ro
u

n
d

. iehs-area 
.. 

a 
ava•rag'e

o
f 

0
.0

5
 

l

T.hie 
a
b
o
v
e
 

r
e
n

o
r
 t 

ii, 
re

e
c
e
c
. 

"o 
z 

L/

• 
he 

_ 
0

a
c
u

a
c
y
 

fa
c
 

w
ere 

aieto 
,

ra
s
tric

te
d
 

a
re

a
.

4
.2

.... 
ý
G

 
-

* 
O

p
e
r-a

tio
s
 

-. 
.....

"..........---" 
-

2. 
l 

Lzsn:.sia 
c
io

s
u
r 

n 
oe raons

2
.1

. 
A

t 
th

 
.s..r•_•ea 

o
'f 

z"
e 

fo
o
r 

th
e 

, .. 
....

o
v
e
l 

,5.as 0 
Y

'. 
m

r/h
r. 

"

.ea-d-L.,-g 
in

to
 

C
-:o

"
 

) 
a

2
.2

 
A

t 
I 

m
e
te

r 
fro

m
 

th
e
 

flo
o

- 
th

e
 

a
v
e
ra

g

cevel 
w

as 
0
.2

6
 
z
r/h

r ... 
.

le
v
e
l 

o
f 

1
.1

5
 
m

/h
r 

w
as 

fo&
nd 

a
t 

-h
e

d
o
o
r 

le
a
d

.in
g

 
•-to

 
th

e
 

e
:p

o
z
u

- 
a
re

a
.

2 
A

t 
2 

m
e
te

rs 
fro

m
 
th

e
 

flo
o

-r 
C

 
a...e..

le
v
e
l 

w
as 

0
.3

3
 

m
r/h

r. 
T

ce-

le
v

e
l 

o
f 

0
.0

5
 
m

r/h
r 

w
as 

fo
u
n
d
 

a
t 

'a

._ .... :.J 

1-' 

~ 
Ii> 
I-' 

o 
t-i) 

o 
C·) 
VI 

t:l 
t-I 
......... 
~). 

;.\ 

~ 
P 
tiJ 

j"" 
o 

8. 
f,' 
rt 

(i" 
tJ' 
(~, 

L: ... _I 

f· .. ~ 
(') 

~ 
Ii> , .... 
:;: 
t> 
UI 

o 

L·' l,} 

rl 
F, 
......... 
!J' 
II 

.-J 
"I~ 

() 

H 
r~~ 
1-', 

i.~ 
E; 

L.:-:] 

1'-' 

.. ::,... 
rt 

N 

fl 
Q 
rt 
r~ 
,~ , 
to 

t-h 
I"i 
o 
!J 
r1' 
:J' 
Ii> 

t:) 
J--.J 
o 
o 
1-; 

n 
.-, 
(" 

p 
<~ 
(J 
q 
f') 

(,q 
(il 

p. 
C> 
o 
Jl 

1-. 
(i) 

~ 
t--<' ::1 

(;q 

I~' 
~j 
rt 
o 
rt 
tr' rv 
~ 
~, ,.' ,-' 
o 
(·1 
r; 
1-: 
() 

f:> 
1'1 
(i) 
r,) 

L._-=:J 

1---' 
rJ 
~ 
ro 
1-" 

o 
t-" 

t--' 

/-., 
l.'l 

r~ 
i-: 
......... 
:T.I 
t~ 

~ (,' 
tl) 

1-1, 
o 
r.: 
;1 
n. 
p 
n 
n 
.-" 
(~ 

."_., 
!i> 
~ 
fil 
1-' 

~ 
(.J 
N 

o 
( . .) 
v' .. \ r; -.... 
~-'j" 

H 

t-: 
~I" 

b 
n 
r'J 
~,; 

t" 

p 
H 

L._~:] 

(v 

1'-' 

:~. 
n 
• ,.J 

~I 

f5 
n 
r~ t·, 
ttl t-: 
R :..:. 

rt 
p" 
() 

H, 
I~ 

o 
o 
I; 

n 
:-'J" 
r,' 
('J 
<! 
c") 
t·; 
[-', 

(;.) 
p 

L~~:n.· 

1'," 
(V 
f,) 
p • 
1-.1, 

: ;~ 
CQ 

~~. 
.} 

It 
o 
r j' 
:)"" 
(\' 

~ .0, 
''() 

o 
(1 
~. 

1-; 
(,I 

p 
,; 
(,I 
p 

C> 
l'j) 

I_~r 

L·' \..n 

rJ ;., 
......... , ' 

ii 
~~ 
!,'l 
(II 

,:, 
o 
r~ 

V, 
[., 
Ci' 

u~ 
(; 

(.t, 

o 
o 
'-i 

L;;i/i':J 

1-- 1 

() 
<: 
c:' ,-, 
~ 
f:l 
{Ij 

() 

{.} 
) •• 1 

H 
......... 
::i" 
i'; 

:;:.. 

!;j 
F-

;:! 
;i 
1'-' 
(:) 

< 
(",) 
1 ..• 1 

N . 
1-' 

!i.­
(.;-

n 
n'" 
(~) 

l!) 
r:: 
I; 
":, 
f':' 
() 

(J 

o ,.;, 
n : .... 
() 

.'j"1 
t~ J 

o 
(. 
I"; 

r"j" 

:J' 
rc. 

f~ 
<, 

( .. ' ,. , 
r·' 

V! 
(~ 

L.: ' 

~::; 
o 
R . 

'L 

,'-' 

~ 
D 
G 
~ 
I~ 

~ 
R 
w 
I~ 

W 
W 
~~ 

~ 
(;) 

(,) 
:.i 
() 

r' 
o 
u 
r: 
I' I 
(~ 

!::. 
.J 

o 
'(1 
D 

" r·; 
h' 

'-" e> 
::") 
til 

'.l 

t,j 

o 
.. V 
!i> 
1\ 
r·) 
n 
1. 1• 

o 
Li 
t'} 

~J 
o 
() 

,~:! 

~~/ 
l'i 
n 
I; 
: '. 
Co 
rl' 
r,) 
n· 
, 
,'" 
I; 
(l" 

r' 

L._:.:J 

1-' 
(~ 
(Ij 

n 
1-\ 

~" n 
ri' 
(~ 
p .. 

P> 
q 
( .. r,) 

tJ, 
t-~) 

r~ 
~)'. 

(II 

'V 
P 
q 
rt ,." r,) 
1-· 

o 
(l 
n 
f; 

"";) 

L~ 
.J 
(l 

'':; 

,.;) 
r', 
n 
n 
o 
t"i 

~ 
() 
1-: 
(.1 

f.l 
'~l 
'V 
•• ~I ,'. ro 
f~'·, 

n 
o 
n· 
::f' ", 
(~ 

r; .. , , 

L.~·~] 

t·.J 
r.J'" 
(i) 

,.) 
(j' 

~ 
(i) 

t; 
D 

.(.1 
o 
J'~ 
rio 
p 
r", 

.'0' 
reI 
," 
(~: 
I .. ·· 
l> 

() 

o 
L: 
, •. 1 

(.~~ 

o· 
() 

H 
8 
r:~4 
r.: 
() 

(J 
p. 

( j. 

o 
t .~1 .... 
,~ 

1_ ... ::1 

o 
"h 

o 
o 
VI 

n -, 
::," 
t·~ 

1-' 

./:'. 

t;:l 
p 
f~. 
(' 

C~ IA. 
o 
r! 
:-J 
p.. 

~~;': 
ri ,_: 
" ,.', 
(.1 

P 
I'i 

'(.) 

!) 

r: 
(.,) 

f~ 
~l 

co 
<: 
C) 
J'\ 
P 
(.~ 

o 

L_<J 

t~ 
o 
r:: 
'-I n 
(0 

I-' 
o 
n 
P. 
("~ 

"', (l 
:J 
, .... 
~j, 
t~ 

~:: 
() 

!!J ,_. 
o 
,.:-. 
1" n 
,~, 

I-·J 
p. 
n' 

<-::: 

~ 
~ w 
N 
O~ 
~ 
~ 
~ 

/-~ 
~ 

~ 
8 
~ 
~ 
[1 
n 
(i) 
~~ 

<-::: 

r" (:, 
L', 
('j n 
(l' 
:.1 
rt 

n­
O 

rl"" 
~'J' ft) 

OJ 

rl 
.-; 

--­p. 
t-., 

~~. .' ((} 

:1 
r~ 
:)~ ,.1. 
Ei r: 
~J 

t-~I 

(1. 
<.~ 
(,' 
I'" 

(> 
1-;) 

I'~ 

,'-' 
Et 
I'; 
'-. 
'j" 
;:\ 

,t. 

t~ 
1'.1· 
p... 
(i) 

~ 
P 
1-' 
I-' 

ri~ 
~. 

(J 

~ 
(,' 
'-j 
fo 

G:, 
() 

~~I 

8 
<: 
(j 
•• ~J 

::: 
f" 
(~ 

() 

f''-~ 
t·) 

.1 

1-' 

v, 

:/.;­
(/ 

,'-' 
8 
(i) 
r-t 
(!) 
I{ 
UJ 

t':i 
I'i 

R 
~, 

ri' 
:--y' 
(l) 

t-h 
I'·,' 
o 
o 
II 

p 
n 

f,t .. .. , 
f) 

() 
r~ 
n , 

t1 
(> 
~ 
I"; 
n 
rl) 

IJ) 

.... 
o 
n 
rl 
n '-', o 
;J 

(.', 

:i 
t~ 

'" r.l~ 
ri>o 

~_-s 
.-' 
() 

I-h 
P 
() 
('" ,-, 
"" n' 

0..:: 

J 

::j 
f'l 
l~ 

t-:~ 
o 
f-: 
'J 
b .. 
I"' 
f1 ;1 
(:' 
p" , ", 
p 
( -~ 

(~ 
1--' 

<-::: 
(.J 
(.c. 

l--Io 
p 
() 

(0 
::j 
r'"'i' 

n 
o 

f-~. ,.> 
f) 

~ 
F: 
......... 
:.,: ... 
II 

~----~ .' fLl 

t:j 

t~ ,', 
l-I. ., 
~; 
~-} 

t-·J 

p 
<: 
«> 
1-' 

o 
I-h 

1-" 

tv 

~ 
F; 
......... 
f"J' 
Ii 

{~. 

"', 
C'· r; 

~ 
r~ .... ,-. 
t·) 

rt 
,.' 
() 

~ 
(:1 
1-: 
o 
(,) 

('ol 

1-' 
c) 
<-: 
c 
i-· J 

-< 

i~ 
tl 

o 
I'" 
Lo'l 

--.J 

I-' . 
t"" 

~.;. 

rr 
I-~ 

") 

f~ 
r', 
(Ll 
t-'; 

I~ iJ 
'-1 
9. 
~J 

~ ': .-' o 
t·:, 
I'''' 
o 
o 
Ii 

r,) 
n 
ri­
;J" 
fll 

o 
r.: 
fi' 
I 

i .. .. :~-l 

I 
-t> 



-5-

(Ioo.r '1.Z i;-. O tzo c:.:osu1e a

2.4 Dackgrourd evel -n isroom was foun

to be 0.05 r/h-.

The above reported leve•_s a_- _ounr inside th'e

:estricced area which is accessible ozly to moni-to-crc

personne!. An occu-pation factor- o 1/2 has lea-

found to apply for h " du to" -
a',., ala u t peioný-s Msc'Le~ui

Frbe aove sunlay the following coc!usio y

e.c-.... fazcility -oua__e for use for,- tile d 0 -

graphic procedurecs o-,Z" •wd " nz-, ..... u"-

o . ,iarch 7,V 1902 ('-,a•r1Ce C- ........... .-iy a ovCd o0

AEC license 122-3271- . Such use will not resul _t .

oosure to 0.... 0n cCC.7,a i0ZICoZ. C S' 0f the

limits specified in Title co3Cde ofFa, Reguiataons,

Part 20.

•_-. :ormai usage of the ui:ra:ons ,:,.otd -

,trict.ee area should _ *•I,.ti -L. ou- o -

'ar f-,• -. - -. ,4L !.

Ign eri an e e *.........Z -.

"c a r ......... these 2n-ividuas s

not receive whoe- body exposures in excess of aý proxi-

..ately 116o th4e nannisýible limits during a noC)al

403 hour wo- we

This report is respe...ctful ey.

-~-

door lcadinz into t~c c~posurc a~2~. 

to be 0.05 Er/hr. 

An occupa:ion f~ctor of 1/2 has bean 

.~; 

..,--
i ; 
( j 

graphic proceG.urcs 

i j 
of 1·:Ia~c11 7, 1962 (!38 3:'3) 

t ; 

Ase license 'n2-3271-1. 

! . 

li~1its specified in ~i~le Code 

P.:.:ct: 20. 

us~ge of 

~n, ?itle IG~ 

not rec~:'v~ e:·:cess of 
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~- '-: S -iDof or dain ýCtcCUOl:Z~~ to 7-. -

h. v x tCN.X.r3 W.Cý7 7h U1a OC~~O ' .

A O~ descripti.on of th armc-c cer02 arC.'r

0-ocr 0ý-.i-- i C, c l-. :-

typo inst --Umnt --!o tha detection4 a .nd GF oacc C-L:r ra-cl a t c -

by p CS C-. Z- 3~- ~ a Y7 i a dy actiiY 7 LcC

iZ-;O nowIer su,3ply and a /2 L-cl-O J-1Ciatn 7,O .T ensr-

CO. -aia in a aflum"numn ' ' case 10" ~~t

:2instru-ment ran-Zcs =ar 0-5;, 513; 5cýCC 5, C'CC s 50,003;rhr

-ant is powered by asige> or aey(aieytp d-4-.or v-

kýnt- -prov i Lnc a- on. a r,. -

*tainnence and fabrication;- theO~ ý t- la. rsce cn t c Sub
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thle mot-or Z D-, on Zh o - ano~

desirc." meter range to obtzain acc t rad.: auzzn.

mu ltipl Iied bDy 10,000, L,0C,,, 100 and 10and I arc: provi~idcigvnth

-a 3truent -the ability to raeasure- fields ragn rZ-0-l. .1"h t 0 113 r~

:o set tne CS-40' in~to o-,,erazior., si *l-urn the, select-or wtc nt

* 0:e to th tedlacicui.Ar:iat 1.5 seconds

:J ... \~ . 

A s~ncr~l description o~ the i~citrumcntc n~d ~hcir cpcr&tion f011cws: 

:...s 

L;. 3/ L,". 

T~2 instrument r~nges ~=2 O-S~ 

I , 

proviGing ~n opc~atinz 1.:'::':'::' 

s~:.o-

(f'.) 

j 

.. ';'A_'''':' 

~- ..... '- --.. '-
.~;..;. ... ~ ... - .... ; ..•. .:,. ... '-

to tIle OF:? and ZERO.~ositions is 

Dulti~lied by 10,000, lCO =..:1.d i 

~:-" . .:l 

delco] circui·::. P.pp ra:·:::r.1Cl. t c 1. y 1.5 



(h) Descriptin of rad~iation' detectio inastz-mnst e c--
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pwtr- roviCas tLi-at h izhc~t- Sca.. zag rc- tor. .ns - -ts

17tsbiiy 0" r.acter a anýage- chc . aol cfJesi rot an ca::Ccssz.V" E . r

a.i z ed ng t he a mt er pc,. z mwy oC racA .;ce

rn-Ih -7 .

the Tac t swi the sca o - oito ." or..

• "' ir" 'tg -,s ae hcs " . :1";'L- ty- otatro. • -' v'-aa

_z "-• o.'-. ' C" "

contrcl hc-s and 7easp--evejs
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aiattrZC unzac su-r ----a

.... s •cv the nter acuýozCe soio off sce- s es .... "

... az.a_- ~

SioLI not zo a-c vc ja ~ ~ ~

it h t:e sic-ctor-, switc i,. zaci ti oF p t. , Lo "
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i~~cnsity wi~hout 

10,COO p~siticn. 

Thi~ preven~s t~e 

C0Ul.:i ::esult e:-:CCSSlVC; 
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:C2..Ct:0:: 

i~1:;t:::~:i1cnt 

~ . ~ .. 
~-C~i~C~~~~on snoui~ ~C~ 

.' 
ze=o with t~e selector switch In t~a OFF posi~ion. 



6. (c) INSTRUMENT CALIBRATION PROCEDURES
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6'. (c) INSTRUMENT CALIBRATIQN PROCEDURES 



The two Nucor CS-40A survey instruments are calibrated by
the Nuclear Consultants Corporation, 9842 Manchester Road, St. Louis 19,
Missouri. The President of this corporation is Mr. W. R. Konneker,
Ph . D.

Nuclear Consultants use four CO-60 isotopes of 1.0 mc, 2.0 mc,
4.0 mc and 16.0 mc. These sources are calibrated by the National
Bureau of Standards. A minimum of three checks are made on each scale7
of the survey meter in the range of 1.0 to 4000 mr/hr. Nuclear .... t

tants submits to G.S.I. an actual plot of these findings on gra-,

paper along with their statement of calibration. If the instrument ia
out of calibration, it is repaired and re-calibrated.

i ' 

. . ~ 

j 
.j 
-' 

'rhe two Nucor CS-L~OA survey instruments are calibrated by 
the Nuclear Consultants Corporation, 9842 Hanchester Road, St. Louis 19, 
liissouri. The President of this corporation is Mr. W. R. Konneker, 
Ph.D. 

Nuclear Consultants use four CO-60 isotopes of 1.0 me, 2.0 me, 
4.0 me and 16.0 mc. These sources are calibrated by the National 
Bures.u of Standards. A minimum of three checks are made on each seal.:' 
cif the survey meter in the range of 1.0 to 40CO mr/hr. Nuclear CO~): .. lL­
tants submits to G.S.I. an actual plot of these findings on gr~i?~: 

paper along with their statement of calibration. If the instrum.;:.;.~t 1.5 

out of calibration, it is repaired and re-calibrated. 



6.(d) PERSONINEL M4ONITORING EQUIM?-1N1T~. (d) PERSO~~~L MONITORING EQUIPMENT 



UNITED STATES ATOMIC ENERGY COMMISSION

APPLICATION FOR BYPRODUCT MATERIAL LICENSE-
USE OF SEALED SOURCES IN RADIOGRAPHY

Form opproved.
Budget Buroeu No. 38-R137

,%

SEE ATTACHED FORM AEC-,313,R INSTRUCTIONS-USE SUPPLEM1ENTAL SHEET W.H•ERE NECESSARY

SE S•UR ALL ITEAIS ARE COMPLETED AND THAT ALL NECESSARY ATTACHMsVENTS ARE FURNISHED. IFANY PORTION
OFT-E ..... !ON IS NOT APPLICABLE SPECIFICALLY SO STATE. DEFICIENT OR INCOMPLETE APPLICATI NS
M',AY SE RETUNED WITH OUT CONSIDERATION.

l(.) NAME AND ADDRESS OF APPLICANT 2. PREVIOUS LICENSE NUMBER(S) (Indicate if application is for renewal or amendment

1 ~ ~ ~ ~ ~ ~ o Sae nutre,~vn existing byproduct material license.)General Steel Industries, Inc. ooSn ~~U¢•~~o ies.

1417 State Street Renewal of license #12-8271-1

Granite City, Illinois
d rth [' A 3. LOCATION(S) WHERE SEALED SOURCES WILL BE USED AND/OR STORED. (if use

1(b) APPLICANT IS. An individual M A partnership El A Corporation ( An will be mode in states other than named in I(a), they should be listed here&)

Unincorporated Association 0] Other El If applicant is other than an Ind;vid. General Steel Industries, inc.
aol, the applicable section on the reverse side must be completed. 1417 State Street

_ Granite City, Illinois

A. SEALED SOURCES TO BE USED IN RADIOGRAPHY Budd assembly No. 300-041706 (B)

I t YPRODUan MATERIAL SOURCE MODEL NUMBER NAME OF MANUFACTURER MAXIMUM ACTIVITY NUMBER OF SOURCES(Elemenit and Moss No.) PER SOURCE

A -0 A. C-374 A Nuclear A. 280 m0 A. One

60Consulants
S. Co B. C-375 B. orp. B. 260 mc B. one

C.__ calibrated
C. ¢. C- 7-99-61 c.

S. RADIOGRAPHIC EXPOSURE DEVICES AND/OR STORAGE CONTAINERS TO BE USED WITH SOURCES LISTED ABOVE

MODEL NUMBER NAME OF MANUFACTURER (If custom made, attach complete design specification.).

A. Unitron 1IOA Ser. 01116 A. Budd Company Instruments Division.

B. Unitron IOA Ser. 91117 B. Budd Company Instruments Division.

C. C. .

6. THE FOLLOWING INFORMATION IS ATTACHED AS A PART OF THIS APPLICATIONt (Check appropriate blocks and attach information coiled for in the instructions with this form.)

Not Applicable Attached Previously Submitted

(a) Description of radiographic facilities (instruction 6-a) .................... rJ nn 21, 1964
(DATEl

(b) Description of radiation detection instruments to be used (Instruction 6-b) ...... T] r) 91 1 "..
_(DATE) ') I

(c) Instrument calrot on procedures Instruction 6-c) ............. ........... .
(DATE)

(d) Personnel mns atono ,tog oiiprnht .I. .r .ior .6-dt r int n-) ........... . . . . .t..
1  

"j - -. I

(e) Operating aond imargancy procedurs (Instruction 6-a) ............................. ? o', . 1 1. ';

, ~~(DATE) ^I
(1) Training program (Instruction 6-f). ....................................... E oroi-= "• * '

(g) Internet inspection system or other mainagement control (instraction 6-g) Lix l aT n 1 1~

(h) Oveea t l~orpnizational structare (Instraction 6.-h) .............. 1 -

()Leak testing procedures (instruction 6-i)....................................l~ or... a1 1
(D*te)

CERTIFICATE (This ihiem rnus ie cornple-.ed bIy appiicantl):57
7. THE APPLICANT AND ANY OFFICIAL EXECUTING THIS CERTIFICATE ON BEHALF Of THE APPLICANT NAMED IN ITEM 1, CERTIFY THAT THIS APPLICATION IS PREPARED IN CON-

FORMITY WITH TITLE 10, CODE OF FEDERAL REGULATIONS, PART 30. AND THAT ALL INFORMATION CONTAINED HEREIN, INCLUDING ANY SUPPLEMENTS ATTACHED HERETO.

IS TRUE AND CORRECT TO THE BEST OF OUR KNOWLEDGE AND BELIEF.

General Steel Industries, Inc.
•pp c.ant Naomed in It.. I

Os,,

T. Ditchfield
ToP-rks !.1ana!erDATE January 21, 1965

•.<• Titile of Certifying offcial
SVIA :~.i.-- gU.S.C., Section 1001. Act of June 25, 1948; 62 Stat. 749, makes it a criminal offense to make a willt•tI)y false statement or representation toony department or
:.c•rcv of :he Unitcid States as to any matter within its jurisdiction.

Form :\EC-.H3R 
(9-62) 

UNITED STATES ATOMIC ENERGY COMMISSION 

A~PllCATlON FOR BYPRODUCT MATERIAL LlCENSE-
USE OF SEALED SOURCES IN RADIOGRAPHY 

Form approved. 
Budgot Bureou No. 38-R 137 

S:':~ ATTACHW :=ORM A!:C-313R INSTRUCTiONS-USE SUPPLEM1:NTAL SH:::E1 W[-:ERE NEC:::SSARY 
r-' ;:;;: $U~E AlllIEt:iS ARE CONiPLETED AND THAT ALL NECESSARY ATTACt-Uv.ENTS ARE r-URNISl-:ED. IF ANY ~O~T'CN 

0;:: TSE AP?LlCATiON IS NOT APPLICABLE SPECIFICALLY SO STATE. DEfICIENT OR INCOMPLETE A??LICA"ilO;..J$ 
.V-.AY SE ~ETU::;\::i) WITHOUT CONSIDERATION. 

i 1(0) NAME AND ADD.ESS OF APPLICANT 2. PREVIOUS LICENSE NUMBER(S) (Indicate il application j, lor renewal or omendmQnl 

r Steel Industries, Inc. 
01 on .M;,ling byproduct mo/~,;ol Jicens •. ) , General 

I 1417 State Str0.et Il.ene"\'la1 of license ·f.~12-827l-l 
I 
I Granite City, Illinois 

I lib) APPLICANT IS. An individual 0 A portnonhip 0 A CorporQtion~ An 
3. LOCATION(S) WHERE SEALED SOURCES WILL BE USED AND/OR STORED. (II u •• 

·will be made in date' other thon namQd in 1(0), thoy ,hould 00 1;,'00 hor •. ) 

I 
Unincorporoted Auociotion 0 Other 0 If applicant i. other than on Individ .. General Steel Industries, Inc. 
10101. tho opplicable s.ection on the (.' __ rnO .ide mUIt b. completed. 1417 State Street 

! Granite City, Illinois 

". SEALED SOURCES TO BE USED IN RADIOGRAPHY Budd assembly No. 300-041706(B) 
! i\YP~ODuCT MATERIAL 

SOURCE MODEL NUMBER NAME Of MANUFACTURER 
MAXIMUM ACTIVITY 

NUMBER Of SOURCES i (Elemenl and Man No.) PER SOURCE 

l 
i 60 
! A. CO .... C-374 "'- Nuclear A. 280 mc A. one 

l 60 Consultants 
l s. CO B. C-37S B. Corp. B. 260 mc .B. one ; 
i calibrated 
I c. c. C c. 7-??-F.? c. 
! _. I 5. RAOIOCilAPHIC EXPOSUR.E DEVICES AND/OR STORAGE CONTAINERS TO BE USED WITH SOURCES LISTED AaOVE 

~--------'----------------------------r-----------~-----------------------------------------i MODt:L NUMBER NAME OF MANUFACTURER (II cu.tom modo, oHoch complclo de'ian ,peeineolion.). 

'" I Unitron llO;' Sere #11l6 I: Ur.itron llOA Ser. Ulll7 

A. 

8. 

Budd Compc.ny Instruments Division. 

Budd Compsny Instruments Division. 

- i : c. C. 

. .. ~ 
) 

THE FOLLOWING INFORMATION IS ATIACHED AS A PART Of THIS APPLICATION. 

(0) OeICription of rgdiogrophic fotilitiel (inltruction 6-0) .......... , ......•.. 

(b) Oo"ription of rodiation dete-:tion in5trumenh to be u5ed (Instruction 6-b) ..... . 

(c) In5trument calibration procedures (lnJifrudion to-c) ..•.••••.... , •....•.•. 

(d) P."onn.1 monilorinQ oquipmenl (In.lry.lion o-d) ••••••••••••••••••.••••• 

(0) Oporoling ono omorgoncy procodur •• (IOIlruction 0-0) •••••••••••••••••••• 

(I) Trolning progrom (In&!ructlon 6-1) .....••••....••••••••••••.••••••••. 

(g) Int.mol in,pacticn sy,tom or oth.r managomont con~rol (Inltruction 6-g).. ••••••• 

(h) OvGroll .. orQonizotionol ,truch"., (Inltrudion 6-:h) .•. , .••.•••••••..••.•... 

.(i) LeQk le.ling procedure. '(In,lruclion 6-i) ....••••••.....•••.••..••.•.•. 

,Check appropriate bloc ... and oHach information called for in the instruction, with· ,hi, form.) 

No' Applicabl. Attached Previoully SubmiHaa 

o 
o 
o 
o o o 
o 
o o 

o 
n 
o 
LI 
U 
o 
o 
o 
o 

CERTIFICATE (This i{'<:m mu:;~ be comp:e~~d by c;pp!iccnt) 
7. THE APPLICANT AND ANY OFFICIAL EXECUTING THIS CERTIFICATE ON BEH .. LF OF THE APPLICANT NAMED IN ITEM I, CERTIFY THAT THIS AP?LlCATION IS PREPARED IN CON· 

FORMITY WITH TITLE 10, CODE OF FEDERAL REGULATIONS, PART 30, AND THAT ALL INfORMATION CONTAINED HEREIN,INCLUDING ANY SUPPLEMENTS ATIACHED HERETO, 
IS TRUE AND CORRECT TO THE BEST Of OUR KNOWLEDGE AND 8ELIEf. 

General Steel Industries, Inc. 
Applicant Nortlod in Itom 1 

8y, ____________________________ _ 

T. Ditchfield 
T·Jorks Nnnnc;;er 

Titlo of Cartifying Official 

~ V: ,", ~;<:;-';-:;.-l 8 U .S.C., Soction 1001, Act of Juno 25, 1948; 62 Stat. 7"'9, mak.1 it a criminal offonl" to make a willfully fol,. 'totem.nf or ropro,ontotion to ony deportment or 

~&,..r~:.:~ of :he U.,jl.o:..::! Sto:cs 05 to any motter within ih jurifdiction. 
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I 
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I 
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We have two Victoreen Minometers, serial numbers 387-2140
and 187282, used in conjunction with five pocket chambers model 3A,
serial numbers F8786, F6062, F8819, 14468, 14368 and 13626. The
pocket chambers are also manufactured by Victoreen and cover the
range of 0-200 mr. A record is maintained of the daily exposure of
each man.

Film badges are supplied by the R. S. Landauer, Jr. & Co.,
3920 - 216th Street, Matteson, Illinois, area code 312. Each in-
dividual has his own film badge and the film badge report becomes
the permanent record of the individuals exposure. Forms AEC 4 & 5
are maintained for each individual.

Blood counts under the supervision of G.S.I.'s physician,
Dr. John F. Brennan are taken at time of employment and separation.

We have tw'o Victoreen Minometers, serial numbers 387 -2140 
and 187282, used in conjunction with five pocket chambers model 3A, 
serial numbers F8786, F6062, F8819, 14468, 14368 and 13626. The 
pocket chambers are also manufactured by Victoreen and cover the 
range of 0-200 mr. A record is maintained of the daily exposure of 
each man. 

Film badges are supplied by the R. S. Landauer, Jr. & Co., 
3920 - 2l6th Street, Matteson, Illinois, area code 312. Each in­
dividual has his mvn film badge and the film badge report becomes 
the permanent record of the individuals exposure. Forms AEC 4 & 5 
are maintained for each individual. 

Blood counts under the superV1S1on of G.S.I.'s physician, 
Dr. John F. Brennan are taken at time of employment and separation. 
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6. (e) OPER..~TING AND El'SRGENCY PROCEDURES 



General Steel Industries, Inc.

OPERATION PRCCEDURE FOR USE OF COBALT-G60 R.PDTCGRP.PH`C SOURCES

All "Radiographers " (as defined in Title 10, Part 31), 24-1,EV Betatron,
shnal

1. Rea" nd understand both Parts 20 and 31 of Title 10 of the
Code of Federal Regulations.

2. Read and become well acquainted with the Instruction Manual
for the Budd roll-out camera device.

3. Read and retain a copy of these Operating Procedures and the
attached Emergency Operating Procedures.

4. Receive instructions in the operation of the exposure device
and receive actual experience in its operation.

5. Receive instructions and procedures from Mr. H. B. Norris

6. Receive instructions in health physics, monitoring and per-
sonnel monitoring and dosimetry from a physicist from Nuclear
Consultants Corporation, or other source including G.S.I. personnel.

Above instructions will include lectures, actual use of exposure de-
vices acn survey instruments, and practical problems, utilizing
Appendix A, Part 31, Title 10, CR:, as an outline. A copy of this
tzaining program is attached as 6-F.

There will be no transportation of sources or exposure devices to any
field location, nor in fact, shall they be moved from the special
radiographic room within the plant. All records will be maintained
by ir. H. B. Norris, or by the corporation accountant (irnventory) in
the corporation accounting department at the same address.

OlIy "Radiographers" licensed by t"he AEC and assigned to this denartment
shall have keys to the radiographic room and to the exposure device. Under
NO conditions are you to loan or give your key to anyone, regardless of his
position within the company without the direct approval of Mr. Norris.
2i your keys are lost or milplaced, notify IMIr. Norris of this at once.

All ~Radiographers" must wear film badges whenever working around radiation,
whether it be X-Ray, betatron or the C0-60 sources.

i ! 

:: 
f j 

.J 

n 

,°'1 

General Steel Industries, Inc. 

Ol'ERATION PROCEDURE FOR USE OF COBALT-60 R1IDTCGRAPHIC SOURCES 

l'.ll "Radiographers" (as defined in Title 10, Part 31), 2L,-HEV Betatron, 
shall 

1. Read ind understand both P.:;.:;:ts 20 and 31 of Title 10 of the 
Cod~ of Federal Regulations. 

2. Read and become 'dell acquainted,vitl',. the Instruction V.:anual 
for the Budd roll-out camera device. 

3. Read and retain a copy of these Operating Procedures and the 
attached Emergency Operating Procedures. 

4. Receive instructions in the operation of the exposure device 
and receive actual experience in its operation. 

5. Receive instructions and procedures from Yu. H. B. Norris 

6. Receive instructi-ons in health physics, monitoring and per-
sonnel monitoring and dosimetry from a physicist from Nuclear 
Consultants Corporation, or other sou:rce including G.S.L personnel. 

Above instructions will include lecturas. actual use of exposure de­
vices a"d survey instruments, and practical problems, utilizing 
A?~)endix A, Part 31, Title 10, CPR, as .;:n outline. A copy of this 
t~.;:inin3 program is att.;:ched as 6-F. 

:':-.ere Hill be no transportation of sources or exposure devices to any 
field location, nor in fact, sh.;:11 they be moved from the special 
radiographic room Hithin the plar.t. All records ,-lill be ::taintained 
by 1','.,- - 1J B No-~-~{s o""""y ~',<> ~o---~o-"'a~';on "c"ou"'~""-~ r;-ven~o'~y) -In l.ll. ",1.. • "'" .i....., _ U L.l!.~ '- ';":..1 _ i.....L. ... Go. \".0 ... 1...'"'"' ...... L.. \, _~... ...;... _ .. 

the corporation accounting dep.;:rtn:ent at the saU'.e address. 

o-'-lly "Radiographers" licensed ~Y' t11.3 P .. EC and assignee. to this depc~::ctrnent 

shall have keys to the radiographic roor;, and ~o t:1e eXDOst:re dev::'c.e. Unc.er 
NO conditions are you to loa;"l or give yo~r key to a1'.yo:1e, regardless of his 
position ,-lithin the company Hitho-.::t the direct approval of Hr. ;:;ror-ris. 
If your keys are lost or m:'s:)laced) notify Hr. Norris of this at once • 

• ".11 "'Radiographers" must ,Jear film badges ,vhenever '.Jorking around radiation, 
H~ether it be X-Ray, betatron or the C9-60 sources. 



.General St, Industries, Inc.

OPERATING PROCEDUR"E FOR. USE OF COBALT-60 RADIOGAPPiIC S OU.•xRS= -

(continued)

Page Two

•They must also wear the pocket chambers provided when working w4.th
the CO-60.

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 radiographic room from the outside,
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 ini the event
another radiographer must enter the room while it is locked
Crom, the inside.

2. Place 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 NPaD Mfode! CS-
40A survey meter, make an entrance survey of each exposure
device (Budd Company's Model I!OA Unitron Radiographic Cam-
era),- maaking certain no sources are exposed.

3. Make the necessary entries Jin the U!i lization and Survey
Log. (See attached sample of log.)

4. Set up exposure film and fix position 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 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 strateggically
located on the top of the exposure room walls, and over the
outside entrance, 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 castings and canera 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-
ing at all times. The source may now be exposed utilizing the
control cable from behind the armor-plate shields. Observe the
source position indicator.

-. 

· General St<.. Industries, Inc. 

O:J:::PJ'.TD'G PIWGEDURE 'lOR USE OP GOBALT-60 RADIOGRAPHIC SOURC::S -

(cont inued) 

They r,~ust also ~'lear the pocket ch~mbe~s' provided when vlOrkinz ;lith 
the CO-60. 

A step-by-step procedure which is to be follovled by each shift 
and e~ch man is tabulated belmV': 

, .... Unloc:< the door to the radiographic room from the outside) 
enter and inunediately lock. the door frow 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 
another radiographer must enter the room ~vhile it is locked 
from the inside. 

2. Place film holder and any other equipr.~ent taken into the 
roar:: in the small vievlirJ.g room outside the radiation area 
(but ~V'ithin the radiographic room). Usi.ng the N:?J) Hoelel CS-
40A survey meter, make c.n ent::ance su .. -vey of each exposure 
device (Budd Company'_s l>1odel llOl'. Unitron Radiographic Can­
era) " u1aking certain no sources are exposed. 

3. Hd<e the necessary entries 1:', the Utilization 
Log. (See attached sarnple of log.) 

4. Set up exposure film and fi.:< position of source tube. Lhlays 
p lace source as near center 0;;: roo:-.. and as far from the ualls 
~s is practical. Never place source closer than four feet 
from the wall unless it is inside of casting. Hake c.:::rtain 
source tube is firwly 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 "larning lights. These li;;hts are strategically 
located on the top of the exposure roo:n vlalls, a:r.d over the 
,outside entrance, so that they may easily be observed. by any 
personnel passing by tpe area adjacent to the exposure room. 

6. Unlock Budd Camera devices. 

7. Have castings and C$nera located so that the control cable may 
be operated from behind one of the 4-inch thick 2.i.'"ri".or-pbte 
steel shields. separating the radiographic area :from the control 
area. The control cable shall be maintained behir:.d this shield­
ing at all times. The source may nOH be exposed ut.ilizing the 
control cable from behind the armor-plate shie·lds. Observe the 
source position indicator. 
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Radiation Safety Training Program for Industrial RadiograDhers at General

Steel Industries :ranite City Plant

Conducted:by:

1. William E. Davis - Plant Metallurgist
2. Robert W. Ripley - Assistant Plant Metallurgist
3. Dr. W. Konneker - Nuclear Consultants Physicist
4. G. E. Burgess, Jr. - Manufacturing Department
5. H. B. Norris - Manager, Nondestructive Testing

I. Fundamentals of Radiation Safety

A. Radiation - 4 hrs.

1. atomic structure
2.. isotope & radiation
3. alpha, beta & gamma
4. interaction with matter
5. x-radiation & gamma radiation

B. Glossary - 2 hrs.

1. terms - learn them first

2. significance & explanation of

C. Radiation Levels - 2 hrs.

1. unrestricted area, define, explain dangers in
2. radiation area " "

3. high radiation area "

D. Health Hazards from Radiation - 2 hrs.

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

E. Betatron -- 2 hrs.

1. theory
2.e operation of

.3. hazards of

4. radiation from
5. comparison with ga--•ma from C0-60
6. safety devices, procedure & explanation of

F. Methods of Controlling Radiation Dosage - 3 hrs.

I., time
a. equations
b. explanation

2. distance
a. equations
b. explanation

3. shielding
a. equations, charts & graphs
b. absorbtion factors

· ... 
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PERIODIC TRAINING

Periodic training falls into two categories. The first

involves possible changes in equipment, technique, procedure, and

AEC regulations, which, by their very nature makes it mandatory
that the radiographer be fully informed, trained, and competent.
The occurrence of these changes is completely unpredictable. When
and if they occur, each radiographer will receive all necessary training.

REFPESiHER INSTRUCTION

. ......

The second category consists of refresher instruction in
radiation protection. The radiographer will be given a test, similar
to the sample previously submitted, once each year. If an individual's
grade drops below 207. of his previous test grade, he will receive 8
hours of refresher instructions covering the area of weakness exposed by
his test grade. He will then be given a retest. All test results will

be filed for ABC inspection.

",' . 

,.. " ~ 

••• < • 'l. . . ;~., . .-

-' 

-"'t 

./ ... ~. 

PERIODIC TRAINING 

Periodic training falls into two categories. The first 
involves possible changes in equipment, technique, procedure, a..d 
AEC regulations, which, by their very nature makes it 'mandatory 
that: the radiographer be fully informed~ trained, and competent. 
The occurrence of these changes is completely unpredictable. ~~hen 
a.nd if they occur, each radiographer will receive all necessary training. 

REFRESHER INSTRUCTI01:'-; 

The second category consists of refresher instructicn in 
radiation protectiono The radiographer will be given C1 test, similar 
to the sample previously submitted, once each year. If an individual's 
grade drops below 2070 of his previous test grade? he will receive 8 
hours of refresher instructions covering the area oi weakness exposed by 
his test grade. He lvill th.en be given a retest,. All test results will 
be filed for AEC inspection. 

,. 

, :. 

" ' 

" " 

I; '.' _, .. ' 

. \: ';. 



BIBLIOGRAPHY

1. Radiation Health Physics Program Outline
Instruments Division Budd Co.

2. Instruction Manual Model IIOA Unitron
Instruments Division Budd Co.

3. Instruction Manual Nucor CS-40A Survey Meter
Nuclear Corp. of America

4. Measurements of Radioactivity
National Bureau of Standards
U. S. Government Printing Office

5. Los Alamos

6. Protection

Handbook of Radiation Monitoring
Los Alamos Scientific Laboratory
U. S. Government Printing Office

Against Radiation from Radium Cobalt 60 & Cesium 137
National Bureau of Standards
U. S. Government Printing Office

7. Radiological Monitoring Methods & Instruments
National Bureau of Standards
U. S. Goverrnent Printing Office

8. Protection Against Radiation from Sealed Gamma Sources
National Bureau of Stan'arý;.
U. S. Government Printing Office

9. The Tolerance Dose
S. T. Cantril, M.D.
H. M. Parker
Argonne National Laboratory

10. The Effects of irradiation on the Blood & Blood Fo-ming Tissues
S. T. Cantril
L. Jacobson
J. J. Nickson
Argonne National Laboratory

11. Radioactive Isotopes as Source in Industrial Radiography
Gerald H. Tenney
Los Alamo Scientific Laboratory

12. The Lethal Effects of Radiation
Edward Spaena, Ph. D.
Scientific American

13. General College Chemistry
L. B. Richardson
A. J. Seanlett
Henry Holt & Co.

, . 

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

BIBLIOGRAPHY 

1. Radiation Health Physics Program Outline 
Instruments Division Budd Co. 

2. Instruction Manual Model 110A Unitron 
Instruments Division Budd Co. 

3. Instruction Manual Nucor CS-40A Survey Meter 
Nuclear Corp. of America.· 

4. Heasurements of Radioactivity 
National Bureau of Standards 
U. S. Government Printin~ Office 

. 5. Los Alamos Handbook of Radiation Monitoring 
Los Alamos Scientific Laboratory 
U. S. Governmeat Printing Office 

6. Protection Against Radiation from Radium cobalt 60 & Cesium 137 
National Bureau of Standards 
U. S. Governme""lt Prir,ting Office 

7. Radiological Monitoring Methods & Instruments 
. National Bureau of, Standards 

U. s. Goverr~,entPrinting Office 

8.. Protection Against Radiation from Seale.:i G~Inma Sources 
"National Bureau of Standarc:::; 
U. S. Governrr.ent Printing Office 

9. The Tolerance Dose 
S. T. Cantril, H.D. 
H. M. Parker 
Argonne National Laboratory 

10. The Effects of Irradiation on the Blood & Blood FOl.-ming Tissues 
s. T 9 Cantril 

11. 

12. 

13. 

L. Jacobson 
J. J. Nickson 
Argonne National Laboratory 

Radioactive Isotopes as Source in Industrial Radiography 
Gerald H. Tenney 
Los AlQrno Scientific Laboratory 

The Lethal Effects of Radiation 
Ed~-.7ard Spaei.l.a, Ph. D. 
Scientific American 

General College Chemistry 
L. B. Richardson 
A. J. Sea1"dett 
nenry Rolt & Co. 



BIBLIOGRAPHY

14. Back

'15. 25-1

16. The I

17. Radii

18. cone~

K1.Titlc

i~2.Titli

, :21. Title

?+22.2 Elect

* 'i, 
. .... .

.....--- A, " ., ' -

ground Information on the 25 Million Betatron Volt

Allis-Chalmers Mfg. Co.

illion Volt Betatron Manual

Allis-Chalmers 
Mfg. Co.

ise of Cobalt-60 for Industrial Radiography

A. Morrison
Physics Division
National Research Council of Canada

ation Physics & Bomb Phenomenology
U. S. Government Printing Office

rete :as. a Protective Manner for Gamma Rays from Cobalt-60

R.J. Kennedy
S H. 0. Wyckoff

W. H. Snyder

National Bureau of Standards

'U. S. Government Printing Office

, 10 Atomic Energy Part 20 Standards for Protection against

Code of Federal Regulations

Radiation

10 Atomic Energy Part 30 Licensing of Byproduct Material

Code of Federal Regulations

10 Atomic Energy Part 31 Radiation Safety Requirements for

•graphic Operation
Code of Federal Regulations

:ron & Nuclear. Physics

J. B. Hoag, Ph.D.

D.. Van Nostrand Company, Inc.

.~, . , 

BIBLIOGRAPHY 

14. Bacl,ground Information on the 25 Million Betatron Volt 
Allis-Chalmers Mfg. Co. 

15. 25-Hillion Volt Betatron Manual 
Allis-Chalmers Mfg. Co. 

16. The Use of Cobalt-60 for Industrial R?diography 
A. Morrison 

. Physics Division 
·.National Research Council of Canada 

17 • Radiatton ·Physics & Bomb Phenomenology 
. U. S. Government Printing Office' 

Concrete'as. a Protective Manner for Gamma Rays from Cobalt-60 
R •. J. Kennedy 

-'-" ". 

. R. o. Wyckoff 
W. H. Snyder 
National Bureau of Standards 
U. S. Government Printing Office 

'; 

19. Titte 10 Atomic Energy Part 20 Standards for Protection against Radiation 
.. Code of Federal Regulations 

Title 10 Atomic Energy Part 30 Licensing of Byproduct l-1aterial 
. . Code of Federal Regulations 

.. Title 10 Atomic Energy Part 31 Radiation Safety Requi~ements 
. Radiographic Operation 

C6de of Federa.l Regulations 

··.Electron & Nuclear Physics 
" .. .'J.-B. Hoag, Ph.D. 

D. Van.Nostrand Company, Inc~ 
. -,:" . . '." . 

. '.; 

::', 

-" •• < 

for 
"'.,:', 

.,'" 

.. 



.4. -

I I>

-A.

- ,.44

.4-..

.44 A.

~4<

*4.4 v~f

A

.s'"---~--' y..-4~ 4' 4

'At --~ ' .4>
y..4'.4

.4 4,

I

.4 ~ .4 ~ ""~A ...4.4.

-IA

A ' .4t-.4,.4.4...4'.

.4'-~yk ..444.4

A A.

<'-~-»s '~ PART Ill
15 . . .. - .

44- .4 ~5- '-<--p.4-.

.4.

it: ,.. , . SAŽ2LE TEST - jj-.j.4j--2.

A -~ ....~

.4 .4 .4 '4' ".4'. -~'-v; -,~
SA. .4"'. .44

~<" ~ ¾ A

.44, .4~~(4~444.~A-.445.; .- ;.4 ~.
.. 4.4~4...4 2A-4

45
'~~444 ,yz-' .4, .4.4 .444 .4.4.4.4.4

.4.4.4 **'/..4.44.4.4. .444.4

.4~4 ~ 4..44..4. 444.4 4.4.4.4444 ..4'.444'~4.4.4
A' .. ~- .4~ 4-' 

4~A

~.4< .~<44 'S
~ L'S-" ~ .44.4*.4 ' -s-A A

................ 44-.;>'. 4..4.4.'.~44''444>..4<4.4.4.44

.4 4.4.4.4~ '> *.4.44445'>~4 4.4 -r A" ~'S. --. 4--.4.4.4> .4.4.A"44¾4' 4.4.4 .4,

.4.4 .4,4~.4. -- 5- .4414.4%

*......4.4. 4.4.' 4~444-4~44 ""< ¶44444444.44.444' 4-
.4.4 .4 '-- '~44-~ .4-.. .4. ..4 ~ ~ '¶4-

~. .4.4tc -244.4.4:.4>4,4.44.4.4 4.44~4>44.4.4~44.4-4 .4.4 .4-. .4 -. 4'> .4-.4...4.4.4.4 .. 444.44.4.44*<.4.4S4..4.4..44 44 *~<~ ~ - 44.4444444,. .'?~-> .444-4.4.44 44.44i~'-4. .4.4 .4.4.'..).4 .44444.4 .'-.444'S"''~
S.4.44 ~ .-- 4.-4r

4
44 ~.-,--2. . . .44

.4.4, 4444.4.4 .4. 4444,.44 4 .4 4.4.4.4.4 4.4.4.4~ 4~.<..4,j.4',.,. ' '-~'¾"'4 .4~4.4 ~
S('.444 -- ~ .44 '.~.~45<'>A< 444A.4<.444r4.44 .4-b..,.,,

4 4 .4.4.44.4 .-.4'4.4~ .. ,..44~ .~ 44".4"i .4<5.4.44- - - -'A .44%..4.4.,4.4,.44<..4 -A.; 24444-.4 4444-- ¾' ~-).
3
>j;A.44.-,44,~.<.. A.

~ <~ .4.4.4>.4~4'.44 ~ ~<~' '' ~2' -.4.'., .45/... 4.4

4, , .4.445' "4444. 44445....."''
4'.44.4...4.4.4 .4~44.-p .4~ .4- 4,44 .4.4~ ".4J4.A'4~.4.4..44- 4-.;' S'~'E'

S~------------ .4'. ' ~'4 - ~ .4

.4. .4 ~ .4.4. 44.4 .44~ 4'S ½'c"Z$t4.4c~9
~ ~..4* 4.4<.4~ 44

4.4 b4"'4 34 444" -A '-443* >47. p,-744~~ ~"A.> Ž->.4.<<..4'~4,

4 -4A4*.L:uZ: 4t-., .4.4.444 4 5.4'-.44444.4..4 ~ .4.4.4.4.4.4.
S4".44.4.4 44~ ~q:. ;.;~<444..44.4 ''"-,'~A 45<'>'

~ ~"'' 4- .4/A-.4.4 < ~ - - - 44.4.4454.4.4.44.4, .44

.4.4.444~~.4~%44444.4.

~4.4.4.444.44.4444.44.4 ~ .4.4444 ~""'>'>< j,:;$ji-
..44..4 '4.4.4.4 A4'>S4.4- ~2•~-14-Y4-4->-445,,--'4->. .4~44 ~~'< -,

.4.4 - .4.4'.' .4~ 4' ' >44"- 4".4 .44.4 .4A
4 - 4 -

.4'44445.4.444 "5 4- '.444.44
.4..444..-45~j .4.4.4 /4 '<t 44, 4.4.4.4 '>4-

.......
4

-. 4fl> .4.444.4~ -'<.4.4- '.4
.4.44 ~. ' '.4~444.4 4.4' .44 ~ .4~

.4L.44.'¶4
4 

.4 4.4 44.4.4.4 .44'. . . - .44.4.4.444.4-44 .4.4;4&..4~..4-r ~.4 -.4 .4 .4.44"'' '-444;~.4.4.4'.4A~--44.4-~-,-.4-.4.4 .4.4.4.44~ 4.4 4. . . . 44<445, 4..4.4.4..4.4.

.4.. >.~' 'A "'A 4<44 ~ 44 .4.4.4- - - 4 72¶$.4>'..4...44 >'4t .444 '44 ">.4~.4 .4.4~ .44, . ~ .4~ .44.4 -
-- ''.4.4.

<'' >4~ A <.444.44.' 4,.4.4 
'4. r- ~

S'-'-.4-44.4--4444.4 
.444.444.4.4.4 444 .. 4 .4.4- , .4<4¶4'.4...4.4.4~

:,:'" 
.' 

to 



SAMIPLE TE ST

1. A 10 curie cobalt source is to be used in the center of a 20 fot. square
room constructed with 24-inch concrete walls. What is the radiatl,,
intensity at: /

1. the inside surface of the wall.

2. the outside surface of the wall.

a. use 3" as HI.V.L. for concrete
b. output of 14,400 mr/hr/curie at 1 foot

2. If a survey meter shows a 2 mr/hour gax-na radiation level from CO-6- and
a man is in this one for 2 hours, what zadiationdosage will he receive?

3. if the Nucor survey meter reads 3 and t'e range scale pointer is on IOOX
what is the radiation level? IX? I.OCO-X?,

4. Radiation Exposure Dosage may be reduced by three mezhods. What are they?

5. Explain the term 5 CN-18)

6. What are the 3 primary parts of an atom?

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

S. Describe and discuss alpha, beta an ga .........

9. Granite City, Illinois is in regional office area number
with operation offices in

10. Define to the best of your- ability-

b. inverse square law
c. isotope
d. half life
e. garaana radiation.
f. ion
g. background radiation
h. curie
i. Millicurie
j. ionization
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RADILOGRA2HERS TR~AIZNIN EVALUATION SiEIET
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" The. Granite 
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System was set up to assure
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I

State Board of alth is advised of radiation safety operating procedures.

Correspon-dence is maintained with the S. B. of H. in matters relating to A.E.C.

license applications, and radiation instrumentation, as well as their own require-

ments,

In the routine of a day's operation, Mr. Norris has direct contact with

the radiographers on duty. Mr. Norris is a nondestructive testing engineer,

having graduated from the University of Wisconsin at Madison, Wisconsin. His

background included consulting work for the A.E.C. He has spent over trienty

years in nondestructive testing including time in charge of all nondestructive

testing at Allis-Chalmers Mfg. Co. and also time at the Los Alamos Scientific

Laboratories, in the nondestructive testing group. He has also been active

in the National Society for Nondestructive Testing. He is at present directly

responsible for all phases of radiography at the Granite City Plant. This

includes two 24-M1EV betatron installations, two CO-60 isotopes and two low

voltage x-ray machines.

The pocket dosimeters are read and recorded at least once each day, and

the radiation survey record is maintained in compliance with Part 31.303 a, b and c.

Film badge reports are studied, recorded and filed each week. Operating and emer-

gency procedures are known by each radiographer. Copies of these procedures are

maintained in the gamma ray enclosure office and in the radiographer's office.

Mr. George Odum, Plant Safety Director, arranges individual blood

counts. These tests are performed by the Clinical Laboratories, St. Louis, Mo.

and their report is received and evaluated by Dr. john F. Brennan, Granite City

Plant Physician at the plant dispensary. Those reports are also recorded and

a file maintained.

The services of Dr. W. R. Konneker, Physicist and President of Nuclear

Consultants, St. Louis, Missouri, are available.

In summary, three separate departments report on different, but well

defined, aspects of radiation safety to the Vice President and Works Manager, and
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Leak tests are performed in 
acc~ordance with Par

Section 31.105 by the Nuclear 
Consul tanit:s .C opration ý842'.

Manzchester Road, St. Louis 
19, 

.~issouri. Nucler Consultants

conducts these tests u-nder 
their license. 'ý2
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