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BYPRODUCT MATERIAL LIC . i•2-8271-1, AMENDMENT NO. 3, ' • (. 66

Pursuant to the Atomic Energy Act of 1954 and Title 10, Code u, -et era !egulations, Chapter
1, Part 30, Licensing of Byproduct Material, and in reliance on statements and representations here-
tofore made by the licensee, a license is hereby issued authorizing the licensee to receive, acquire,
own, possess, transfer and import byproduct material listed below; and to use such byproduct ma-
terial for the purpose(s) and at the place(s) designated below. This license shall be deemed to con-
tain the conditions specified in Section 183 of the Atomic Energy Act of 1954, and is subject to all
applicable rules, regulations, and orders of the Atomic Energy Commission now or hereafter in effect
and to any conditions specified below.

Licensee In accordance with app~lication

dated January 21, 1/965,
I. Name General Steel Industries 3. License numberl 2. 8 2 `7 .l is amended

in its cntir ty to re a-as f.ll.w.:
2. Address 1417 State Street 4. Expiration date

Granite City, Illinois June 30, 1966
5. Reference No.

6. Byproduct material 7. Chemical and/or physical 8. Maximum amount of radioac-
(element and mass number) form tivity which licensee may pos-

sess at any one time

A. CobaltK60 A. Sealed Sources Oudd Co. h. No single source to exceed
-Model 41706) 1 curie.

9. Authorized use

A. To be used in Budd Company Model llOAB exposure device for industrial radiography.

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

2 above:

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

12. The licensee is authorized to receive, possess, and use sealed sources of Cobalt 60
where the rddioactivity exceeds the maximum amount of radioactivity specified in
Item 8 of this license provided:

(See Page 2)
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12. (Continued)

A. Such possession does not exceed the quantity per source specified in Item 8 by more
than 10%;

B. Records of the licensee show that no more than the maximum amount of radioactivity pei
source specified in Item 8 of the license was ordered from the supplier or transferor
of the byproduct material; and

C. The levels of radiation for radiographic exposure devices and storage containers do
not exceed those specified in Section 31.101 of Title 10, Part 31, Code of Federal
Regulations, Chapter 1, "Radiation Safety Requirements For Radiographic Operations."

13. Except as specifically provided otherwise by this license, the licensee shall possess anc
use byproduct material described in Items 6, 7, and 8 of this license in accordance with
statements, representations, and dpocedures contained in the following applications and
related documents:

A. Applications dated February 15, 1963, and January 21, 1965.

B. Letter dated June 1, 1965, from H. B. Norris.

For the Woj p~jn~h~y Commission

2 1965 "•William 01 -

1y
u-v

Y,!-

Isatopey arannh
Division of Materials Licensing
Washington, D. C. 205A5
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Pursuant to the Atomic Energy Act of 1954 and Title 10, Code of Federa Regulations, Chapter
1, Part 30, Licensing of Byproduct Material, and in reliance on statements and representations here-
tofore made by the licensee, a license is hereby issued authorizing the licensee to receive, acquire,
own, possess, transfer and import byproduct material listed below; and to use such byproduct ma-
terial for the purpose(s) and at the place(s) designated below. This license shall be deemed to con-
tain the conditions specified in Section 183 of the Atomic Energy Act of 1954, and is subject to all
applicable rules, regulations, and orders of the Atomic Energy Commission now or hereafter in effect
and to any conditions specified below.

Licensee In aecordoe vwith application

dated January 21, L%%5.
1. Name G ral scoal ludtrit 3. License number 12-6271-1 is aumdad

inta ant8 e varty to tend AQfgallap'g
2. Address 7 S*ar e 4. Expiration date

Grante City, llii•ois Jane 0, IQ

5. Reference NY

6. Byproduct material 7. Chemical and/or physical 8. Maximum amount of radioac-
(element and mass number) form tivity which licensee may pos-

sess at any one time

A. Cobalt A. Sealed Surces (6W Co. A. o single source to exceed
Model 417706) 1 curia.

9. Authorized use

A. To be usd in Sudd Cianfty Hodal 110A exposure device for industxial radLogrephy.

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

* 2 above:

ll.. The licene. shall co•ply with the provisions of Title 10, Part 20, Code of Federal
Regulations, Chapter Is, "tandarda Per Pretection 4ainst a"atLioa, "' anl Part 31,
ý'Jadiatiou Safety aMquiremts For Radiographic OperatiOna." in lieu of the control
device req~aiwses of :ection 20.233(c)(2) of -1) CFA 20, the entrance to the higch
rediatlion area most be under continuous surveilleance of a rsdiographer or radio-
graphber's assiat•nt and/or locked, o as to make the aXea IDAWesJible at All •time
wbe" a radiation level exists therein vhieb could cause an individusl to recaiva a
dose in excess of 100 mllivrem In oae hour.

12. The licensee is authoriaed to receive, possess, and use "eled source" of Cobalt 60
where the rd•ioactivity, exegeds the maximm Amount of radioactivity specified in
Item 6 of this license provided:

-~(See Page 2)
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A.I Suc poazeoeioo does not exetod ýth iquantity pe~r asarc* opccitad in It*% 8 by ma"s
000p 10%1.;

S. acarde of the 'licensee s-hw cbthtu sor"e then the wAxinWA ant of :radiosctivity Pes
*"wre* apetifiod Ia l114=* of tue, lictmsc vim order4 frmawthe "uPpl tar Or traaste2r
Of the byproduct water-iA1; sta

C:. Use Le-Vel of ratiat tea few radiftraphic esposa.e' twiese a"d s-trage eantatnera to
not ea**". teose spocif ed -to feccioo .31.lui of Ittle 110# Iflt )l, Caofe .1Y*enl
keaelatlmas CQepts*r 1, *Mdiatiec safety i"qutrmnatws tar Radio~rspic ates

1a. i pt as sopecificatly provwtted otbenasew by ties 'Licaue, the licensee shell poa...sad&
Use :bypro~dUCt nrsraIai t*A6,rthd in4 hews 61A 7, ftd 6 Of this lcens iS lceosdaac. With
* tateebtS, representAs tions, d tuocedsrcs coutaived -in the Loll .v.&ag appic tconia and
vaat iaa docusnas:f

A. A1ppiicattocs Cated ffebnary 15, I'S4$. and Januaary fl5 1465..

W. 14tter i"td J4ne I., ;!'S, ftrim W. A. Vorris.1

For the U. S. Atomic Energy Commission

4WN 2 2 196D5

flst~ .y

Original sl',gne1l:
William 0. ir

Division of Materials Licensing
Washington, D. C. 20545

V
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January 21, 1965

1'>- . J :i son, Chief
Divsi=.of Lic~ensing & Reg-ulation

Urats Atomic Energy Commission
.n 25, D.C.

Enclosed is our application for the renewal of United Y tares
Atomic Energy Commission Byproduct M•aterial License #L2-8271-l cci.ira sang
form A.EC.-313R (9-62) and attachments (a) through (i) recuired ii:-dr

A copy of 1Mir-. Loreen J. Hueter's latest inspection report is also
hI as well as the report of the State Board of Health of illinois.

During the preceding license year no changes have been m:ade in
..... 2-1din- construction, equipment, source size or type, involving radio-
,a-), ::th isotopes. The only change in procedure is the substitution

B. Norris as radiation safety officer. A statement to this
_ nct part of the license renewal application. In nddition, a few

.have been changed due to changes in corporation personnel.

Please send a supply of forms for next years license application,
all-.:.. amendments or changes that occurred during the recent montas.

Would you please take this application under advisement ann
nocify us of your decision.

Yours very truly,

W. H. Rapp
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UNITED STATES ATOMIC ENERGY COMMISSION

DIVISION OF COMPL.IANCE

g-PCTO - pNTý 7k yQ.C7-M AC ',CT'

t. LtCEN/A>I
/ 7 j<7.~' -,

/ K

2. RE5GIONAL OFFI -

•'fl... • " '

3.L~t~N25N UMEER(S)

N'
/7

4. DATLE OF INSPECTION

: -. -,':?.C N ,:lND:N(&

-No Iteni of 2.m.Ca;)liance was found.

;'" !. •,••::sor -:c', ere 11ot properly 2osted to indicate the; presence of a Ib~.'lNAREA.

were not properly posted to indicate the presence of a IIIGII RADIATRON ARE. .

IC' C.- 20.21,'/,c) (k ) or 31.302

D. nRo or -,'s were nor properly posted to indicate the presence of an AIRBORNE RADIOACTIVITY AAEA.(3 'i>? .lh)... <N S qf'

or are:is were not properly posted to indicate the presence of RADIOACTIVE MATERIAL.

1G CFR 20.203(e)

F Co-namers were not properly labeled to indicate the presence of RADIOACTIVE MATERIAL.

CFY11 20.203(f) (1) or (f) (2)

containers were not properly labeled to show the quantity, date of measurement, or kind of radisaaye mae:..:.

containers. 10 CIrI1 20.203(f) (4)

,. A c;rNent copy of 10 CFR 20, a copy of the license, or a copy of the operating procedures was net properly posted r;-

avai;:~:H. 10 CFR 20.206(b)

m . For:a vaEC- ",s not properly posted. 10 CFll 20.
2

06(c)

. ccords of : radiation exposure of individuals were not properly maintained. 10 CFTR 20.401(a) or 31.203(b)

t.' lcorcls of surveys or disposals were nct properly maintained. 0 C171 20.401(b) or 31.303(d)

. . acord- of receipt, transfer, disposal, export or inventory of licensed material were not properly maintained.

10 CFi. 30.41, 40.61 or 70.51

ý,.I. Record. of leak tests were not maintained as prescribed in your license, or IG CFR 31i.05(c).

N. Records of inventories were not maintained. 10 CFR 31.106

0. uzwmiuion 1gs were not maintained. 10 CF2. 31.107

/(ALC Co~sla,N;h:Ce Insprc:or)

3. LICENSEa'- A.Z1N<NO`NiLEDGMENT

The ALK.C Qsmp['-n cc Inspector has explained and I understand the items oi noncompliance listed above. The

iMems c- : AncoL-;;iance will be corrected within the next 30 days.

(Licciisce ,,p~sntalive - Ti;Ij or Position)l

CGýIZS:. 0 LICENSIEE: C COMPLI.ANCEZ RtEGIONl: M DIV. OF LIC. & REG.: 0 DIV. OF COMPLIANC.bZ
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.iarJk Steel industries in its normal operation oroduces a wcie

•-:, very large steel castings for the military and for industry.

Extensive testig, includin radiographic inspection is reauired

moo ttese castings. C..TO date, we have used quite satis-

i.tori _-, two 570 mg. radium sources. These have been used wi-t'h, a

rish tale teceniaue with little radiation exposure to our personnel.

1'. more as 0 Icomply with state regulations and to reduce our cost

':D,/n rather than leasing material, we have decided to obtain

. 30" .-z-=C - sources from the Budd Company which will be

cotunted in two of their Unitron Model 1!0A roll-out cameras. These

sources and cameras will be used only in the specially constructed"

iom inside the plant in Granite City. Although the cameras are

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

plant nor in the field.

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

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

sraod Ziled concrete block. The room is located inside our foundry and

.m-oce does not have a roof. There is no basement nor open area under

room. The walls are approximately 10 feet high with three strands

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

nor-th wall. This door is posted and always kept locked. Only MIr. Norris

and the radiographers working under his supervision have access to the

keys. The building superintendent never goes into the room without first

tacting .... r . Norris. He does not have keys for the source storage

containers. Inside the room, in the northeast corner, is
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-prior to :,-n,'OC.-.-- s . h'-. t un9 -- ro-- coze-4r-as. Sugch- cam::era{s

n.woR :hen' ulZ...ocks,,-< afteri' whi:ch. Cho: r diog."ra,,>aer ".renir'eS

to a location behind t2e armor plate sCild_,y

vn-..h: ioc:-ticn the sources are h"..-Ot- into -e"os-

position, He tihea retire -to, -o op t ro -

h-e wai'sts un..til th~e exposurze is c•2OMPQW.e= At zthis tim•-e,

still behind the armor plate, he proce.eds to -rtrt

the@ sources int'o tie caacras.s The cameras are th-en.

locked tntil the ne-t =-e

Prior w any entry into the exposure area, the in-

di,,idual entri m"ust mon-itor the area, a0 th-e ca.era

•w:.ith a sur,.vey meter to asssu.re tha4t all,.i sour-ces a'-}re con•-

tained :ith-in teir shields. A--tinalyGn-o -, -o -- sure

is m- e without turning o the red warning lights leca-

bad on- Each cozner of the facility;'. Nocr u-se in csrr-

gan--,c' a phonc•,e is locate*'d ins:ide the ope...at--ons r-oom.,

Si .a te out,.er doris locked fr.om the inside durin2

ay-,osr,.mcs, n.-o -in-adver-tent:' Entry],, to the a•r~ea is possible°

\ v•]:a~liaticn Survey. Folicni.T,-g are the results of the -ad-•.-

azinn°r su.rv•ey parfor-_-nYed o'.,n} this fac:i:lity,

A. Exterior SSrfacesa Un2restricted ArSea,

1. Exterior rei,-.s i, n sora- e areas an-d

oas s aewayi.

1.1 : Onrge surfacse of the' floorc at the,• oun•

sie- Wals 4:he 0•0eap ... a .03

m<r,/h-r A -;animum.• - v el of ,.0su. 12=' ,mr/12r

w:as -foun _." -adia-el outside the

ent r ance ocor
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6. (c) INSTRUMENT CALIBRATION 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 scale
of the survey meter in the range of 1.0 to 4000 mr/hr. Nuclear Consul-
tants submits to G'.S.I. an actual plot of these findings on graph
paper along with their statement of calibration. If the instrument is
out of calibration, it is repaired and re-calibrated.



6. (d) PERSONNEL MONITORING EQUIPMENT



Ilh

!
i

1Forn AFC-313R
(9-62)

UNITED Sý!S ATOMIC ENERGY COMMISSION

APPLICATION FR B VRODUCT MATERIAL LICENSE-

USE OF SEALED SOURCES IN RADIOGRAPHY

Form approved.
Budget Bureau No. 38-R 137

SE TAACHED FORIM AEC-313R INSTRUCTIONS-USE SUPPLEMENTAL SHEET WHERE NECESSARY
.'--. '- <L v/EA•S ARE COMPLETED AND THAT ALL NECESSARY ATTACHMENTS ARE FURNISHED. IF ANY POPTION
i G-.f":E ;PPLICATION IS NOT APPLICABLE SPECIFICALLY SO STATE. DEFICIENT OR INCOMPLETE APPLICATIONS

.,V S -- X WITHOUT CONSIDERATION.

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

of an existing byproduct material license.)

Gencral Steel Industries, Inc.

11!417 State Street Renewal of license #12-8271-1

Granite City, Illinois
I !b) APPLICANT IS: An individuolEl 1A partnership] A Corporation[9 An 3. LOCATION(S) WHERE SEALED SOURCES WILL BE USED AND/OR STORED. (If us.

will be mode in states other than named in I(a), they should be listed here.)

Unincorporoted Associotion El Other El If opplicantis other thon n individ- General Steel Industries, Inc.
oul, Ihe applicable section on the reverse side must be completed. 1417 State Street

-___Granite City, Illinois

1'4. SEALED SOURCES TO BE USED IN RADIOGRAPHY Budd assembly No. 300-041706(B)

BYPRODUCT MATERIAL SOURCE MODEL NUMBER NAME OF MANUFACTURER MAXIMUM ACTIVITY NUMBER OF SOURCES

(Eeen-unt and Moss No.) PER SOURCE

60
A. A. C-374 A. Nuclear A. 230 mc A. one

Consultants
3 Co B. C-375 a. Corp. B. 260 mc B. one

calibrated
C C. C c. 7-92-69 1 C.

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

MODEL NUMBER NAME OF MANUFACTURER (If custom made, oatach complete design specifcotion.).

A Unit-ron !IA Ser. ,1116 A. Budd Company Instruments Division.

B. Unitror 110',. Ser. #i17 B. Budd Company Instruments Division.

C. C.

6. Tn-;5 FPOLOW:NG INFORMATION IS ATTACHED AS A PART OF THIS APPLICATION: (Check appropriate blocks and attach information called for in the instructions with this form.)
Not Applicable Attached Previously Submitted

(a) DC cription of radiographic facilities (instruction - ) .................... -l a. an 21, 196/

(b) Descriprion of rcdiation detention instruments to be used (Instruction 6-b) ...... T Q -r4

ic Insv.. m.n. c liobration procedures (instruction 6-c) ...................... .... .....
IDA- .

n mcvnn grinp equipment (In~trwction 6-d) ................. E.
(c) O;;,raiing and un'.rgor0cy procedures (Instruction 6-e) ,.......... .... E]

STronn program (Instruction 6-f)........................................... El 0 T[ '7 -1

(g) Internal inspection system or other management control (Instruction 6-g) ......... l E 7l -. 'u I (,-/.

(h) Overall organizational structure (instruction 6-h) ........................ El T 1, o . . 1 Elý
(i) Leak testing procedures (instruction 6-i) .. ....... ....... ._. . ...... .. 1 E

/3->..
//,CEERTIFICATE-(This./item must be completed by applicant)

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 O.I'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 AND6BELIEIF-

,'•~, k •~u iO~~ G General Steel Industries, Inc.
- . /+.'.+'.. } Applicant Named in Item I

/-.., / By:

/ .I ,In~ K.,t , v " T. Ditchfield
DT anarv 21, 1965 ,. T.o--•,ks Manager

, \ '.l Title of Certifying Official

V1 ".*. rý,N N Z;.-- I& U.S.C., Section 1001, Act of June 25, 1948; 62 Stat. 749; makes it o criminal offense to make a willfu lly false statement or representation to any deportment or
: 0,nc-ý ol .-.t Stanes as to any matter within its jurisdiction.



WTe have two Victoreen Minometers, serial numbers 287-2140
and 137232, 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 each mans daily ex-
posure.

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.

Quarterly blood counts under the supervision of G.S.I.'s
physician, Dr. John F. Brennan.



6. e)OPERATMIG AN'D EMERGENCY PROCEDUREPS



Genea E usric

.l....... -,E•..U. ,,OR,, USE OP0CBALT-.C ADOGiu-HiCSR

.ira-Th.r. " (as defined in Title 10, Part 31) 24-JV LEctatron,

understand both Parts 20 and 31 of Title 10 of the

C c. of ýederaL R••uatc)•nS.

Reo e eil accuainted with the rInstructicn 1,anua±

for -.1e 3.c r-oll-out camera device.

3. Read and retain a copy of these Operating Procedures and the
attachned Eaergency Operatin Procedures.

. - . - instr-uctions in the operation of the exposure device

an- receive actual experience in its operation.

Receive instructionsT and procedures from Mi•r. H. B. Norris

6 ive instructions in health physics, monitoring and per-

sonnel monitoring and dosimetry from a physicist from-- Nuclear
Costants Corporation, or other source including G.S.I. personnel.

. e n Iructions will include lectures, actual use of exposure de-

vies s survey instruments, and practical problems, utilizing
Apeni: A, Part 31, Title 10, CFRM, as an outline. A copy of this

n,-, program as attached as 6-F

-te ID e no transoortation of sources or exposure devices to any
d ation, nor in fact, shal they be moved from the special

adliog -'h ic room within the plant records will be maintained
by i•] R.B. Norris, or by th-e co .oration accountant (inventory) in

thI c-r-oration accounting department at the same address.

iographers" licensed by the AEC and assigned to this department
ahii ve.keys to the radiographic room and to the exposure device. Under

condtins arn you to loan or give your key to anyone, regardless of his

ositi on within the company without the direct approval of Mr. Norris.
you keys are lost or misplaced, notify kr. Norris of this at once.

-__l s mus wear fi m 'D ad, -a es whenever working around radiation-

h'i -ay, betatron or the CO-60 sources.



General Steel Industries, Inc.

O?•L-T':G PO 1;U, O~R USE 01, COLBAT -60 7RA,ýDIOG?-UýP7TIC SOU[T{CE;S-

., -Z on i7.: .i n .d`-< •e •-•'..•o.~'~P-C~P\TC'O~T' 0 p"

Thy ',a also wear the pocket chambers provided when working wýýith

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

TT Unlock the door to the radiographic room from the outside,

o-nzr and immediately lock the door from the inside. This
is accessary due to the hiher-than-normal noise level in
the plant. A Icud siren is located over the door, with a
ush -buttcn activator on the outside, for use in the event

aothner radiographer must enter the room while it is locked
c, he inside.

2. Pce film holder and any other equipment taken into the
rco in the smll viewinz room outside the radiation area
(but within the radiograpnic room). Using the N"ID Modell 1S

survey meter, make an entrance surey of each exposure

d cc (3u dd C c mpany.oe_ y'1 Unitron Radiographic Ca:m-
eramaking certain no sources are exposed.

ithe necessary entries in the Utilization and Survey
.C,. (See attached sample of log.)

4. Set -D exposure film and fix positior. of source tube. Always
place source as near center of room and as far from the wails
as is practical. I ever place source closer than four feat
f1rom the wall unless it is inside of casting. 1!ake certain
source tube is firmly fixed in position required, and that
any an-gle in tube is not too sharp to prevent easy operation
of source within the tube.

5. Turn on -ed warning lights. These lights are strategical'ly
located on-- the top of the exposure room walls, and over the
outside entrance, so that they may easily be observed by any
personne1 passing by the area adjacent to the exposure room.

6. Unlock Budd Camera devices.

7. Hav-e castings and camera located so that the control cable may
be coerated from behind one of the L.-inch thick arnmor-olate

steel shields separating the radiosraphic area from tha contro!
area. The control cable shall be maintained behind thirs si•
ing at all times. The source may now be exposed utiJ*:, % _

control cable from behind the a=-imor-o late shields. bs,
source position indicator.
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Radiation Safety aining Program for Industrial . iographers at General

Steel Industries - Granite City Plant

Conducted by:

1. William E. Davis - Plant Metallurgist
2. Robert W. Ripley - Assistant Plant Metallurgist
3. Dr. W. Konneker - Nuclear Consultants Physicist k
4. G. E. Burgess, Jr. - Radiation Safety Officer

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 bra.

1. terms - learn them first
2. significance & explanation of

C. Radiation Levels - 2 hrs.

1. unrestricted area, define, explain dangers in
2. radiation area It 11

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. operation of
3. hazards from
4. radiation from
5. comparison with gamma from CO-60
6. safety devices, procedure & explanation of

F. Methods of Controlling Radiation Dosage - 3 hrs.

1. time
a. equations
b. explanation

2. distance
a. equations
b. explanation

3. shieldhig
.. equations, charts & graphs
b. abrorbtloti factors
I r i • fU vaD,'c loyr.;



II. Radiation Detection Instruments - 3 hrs.

A. Radiation Detection Instruments

1. Nucor CS-40A survey meter
a. principle of operation
b. operation technique
c. limitations
d. calibration

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

3. Victoreen Minometer & Pocket Chambers
a. principle of
b. use of
c. limitations

B. Survey Techniques - 3 hours

1. General
a. background & its significance
b. equations

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

III. Radiographic Equipment - 1 hour

A. Budd Co. Exposure Device

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

2. Operation of
a. theory
b. our procedure

3. Storage Container
a.. .requirements
b. qualifications of Budd Co. Device
c. A.E.C. requirements

IV. Procedure - 3 hours

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

B. Emergency Operating Procedures
a. review step by step';
b. explanation of



V. A.E.C. Regulation - 2 hours

A. Title 10 Part 30
a. review
b. exp lain

B. Title 10 Part 31,,
a. review
b. explain

C. Title 10 Part 30
a. review
b. exp l ain

VI. Review - 3 hours

VII. Examination - 2 hours

VIII. Equipment & Operation of in the Radiographic Installation Itself

A. Budd Co. Exposure Device

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

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

B. CS-40A Survey Meter

1. Actual operation of, by each individual until :
becomes proficient in its operation.

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

C. Pocket Chamber & Minometer

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

2. Actual recording of any and all records required

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

D. Film Badge

1. Actual practice and full explanation of procedure
of receival, use and mailing to Badge Service Company.

2. Explanation of records required by A.E.C. & G.S.I.

LX. A. 4 weeks on-the-job training as an assistant radiographer.

X. Evaluation utilizing attached "Radiographers Training Evaluation Form".



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.

REFRESHER 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 AEC inspection.
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PART III

SAMPLE TEST



SAMPLE TEST

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

1. the inside surface of the wall.

2. the outside surface of the wall.

a. use 3" as H.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 gamma radiation level from C0-60 and
a man is in this one for 2 hours, what radiation dosage will he receive?

3. If the Nucor survey meter reads 3 and the range scale pointeris on 100X
what is the radiation level? IX? 10000X?

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

5. Explain the term 5 (N-18)

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

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

8. Describe and discuss alpha, beta and gamma radiation.

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

10. Define to the best of your ability-

a. H.V.L.

b. inverse square law
c. isotope
d. half life
e. gamma radiation
f. ion
g. background radiation
h. curie
i. millicurie
j. ionization



PART IV

RADIOGRAPHERS TRAINING EVALUATION SHEET



6. (g) Internal inspection system or other management control.

(h) Overall organizational structure.



Ci CLy .e t Conttoi 0- ste n-- was set urD to assure

C-, u ll A..G and raae~a 0euainn

,S- o d e fulfilled e y aLi Lersonne; concerned.

sby ... Delancey J. Davis, Vice Presiden:: and

.. ci C "Plan. - r. 1:. lRapp is zhe Quality .. n.-rol

Dela'*cev, Davis. 1Yr. H . BE. ',o r r s, Mane r or fNon-d-S-csr u c tiv e

'on~' o-ec'on officer in direct suse-vision of all r-adiog-raph-ic

onts toMr. ~ Quality Control Manage

.S 7- Sil 't) o Mr ean-c.y 7. Davis

•,•-,.rti-a rnenoroen, Pl~nt Accountant, is respons Ie to the TWorks

"-- r.•" KY:• inartmant onerates • ncentiy of the non-destructive tes tin

..... onev u•evsses rae actions o0f ar. Hayden -. 1a0ee a1o coucts

---.i irne-ntories, as records, and onerates a null-outfle o itn-s e

• o:•]iace:..ihTitle '• o•• :•• 31-, concerning calibration of survey instruments

f-,t He '--he following records:

Radaiation survey instrument calibration records 31.104

2. Leak tests certificate 31.103

3. Quarterly inventory recoras 31.106

4. Utilization og 31. 107

5. -,i lM badge reports 31.203

6. Pocket dosimeter reports 31. 203

7. Radiation survey records 31.303

S. Blood count records

thlant Safety Director, * r 0ýui, waci re-

Russell' Crecelius, Plant Personnel Diectlo• , works in close

assocrarson witn ilessrs. INorris and Rapp. Through Kr. Crecelius, the Illinois



;,. ;o oH c a 1i z-s adviseCd o' cadiation safeLy : a operating Zrocedures.

4,4 ;]_dii O-c S. 0 4 ,a tcr s r-,.] n+ --

--. t ,.-.... rac.4iL.&ition instrum~entation, as ,..LIa as tacr 7on _ur_-

..... ....ai o _ s conZtact •.

Y- 0 4 0ou ý ,a' o* No SC aC c cCt -

oa -: ors on duty . r4is is a non-Iestructive testing ICgineerr

ha',i¢ au'ci froiv a.h Universt c. s, onsin at Madison, visconsin. :is

o- c -,Ie.s o n s uS C t'-F , for the A. E.C e C. has s'rent over twenty

"fetarss n . .tru-Ct've tes-ting includAig "me in charge o a n- es t tive

li- /s-Cimalaers Mao. Co. an. ime at the Los Aia os n

,: Ci nte -on-astructie t igoup. s also been active

in- t_,Tiai Socfety Gor v{on-dest-r-uc-ive _estzn••-. he is a- C-=Ce.. . diret

-- ,. ali hases of ragrapny at the Granite City Plan". TM>

[:xx:C&.21•S •.*. -•, 24•IEV betatron i .nstaI..ations, t-7 cO-uu istones and two

• O• .. us=};•:a n~aChines.

oc-D et dosimete s are rc-- d a- recorded at least once each cay, an

.-aa survey record is minta4 ned dn cominliance with Part 31.303 a, C .

.eorts are studied, recorded a ed each week. Operating and emer-

m-,-. dres are &known by each rao og-apner. C"opies of these procedures are

aec in the gaarcm-a ray enclosure ofiice and in the radiograoher s office.

GeoeOdurn, lafit Safety TDi-ector, arranges individual blood

once,-c each calendar uarter. These tests are perfor-ed CliniZ"l•

t St. Louis, Z-o. and their report is received and evaluated by

c`:. John F. Brennan, Gra nit City Plant Physician at the plant despensary. Those

are also recorded and a file maintained.
al_• sor i e a-1D . L, J. L .. ...-.

T.e services of Dr. J. R. Zon-neker, Physicist arnd President of Nuclear

Consul ants7 , It. Louis, Missouri, are available.

-In su~sary, three separate departments ren cr: on different, bu- w.ell

>ined, asoects of radiation aety to the Vice President and Works "anager, an-



--- cc --- rand r-caL6aOn nrtcnn

--- Cil-ity Ln-ventr~ty Znd. re~cords.



6. (i) Leak testing procedures.



Leak tests are performed in-accordance with Part 31,

Section 31.105 by the Nuclear Consultants Corporation, 9842

Manchester Road, St. Louis 19, Missouri. Nuclear Consultants

conducts these tests under their license #24-4206-1 (J62) from

the A.E.C.



L&R :IB;3K (12-8271-1)

8it 10 64~

General Steel Industries
1417 .State Street

7Granite City, Ilnlinois

Attention: Mr. Gordon Mcillin

Gentlemen:

We are enclosing Amendment No. 2 to License 1o. 12-8271-1 in
-response t|o.your application dated+.nuary 21, 1964, requesting

iicense ienewal.,J

Although Item.4 of your application,. •orm AEC-313R, lists- Nuclear
Consultants Corporation Model-lbs.. Co-374, and C-;375 CpbA'it)60'sources
inetead of the previously indicated Budd Company' Model 41.706, Mr.
Gordon iullin.s'aletter .o January 21, 1964, states that there have
been no` changes in your equipment or procedures. We have renewed your
license authorizing the use of the Budd. Company Model 41796 sources
since we do not have information concerning theNu.clear Consultants
Corporation sources :indicated. in your -application.

Very truly yours,

Miliam0 w11,lr+Wil:Jm 0. Miller
Isotopes Sranch
Division of Licensing

and Regulation

bcc: Compliance, Region III
acc:. NuClear, Consultante Corporation

9842 MAnchester Road
iSt. Louis 19, Missouri

Attention: Dr. W. R. Konneker

Banclosures:
Amendment No. 2
OForm AEC.-313R I

OFFICE - -- - - - - - --- - ----------- -------- --------

' - _ _ __l,_

DATEI 0 --------------------- 2 s 64 -----21---164----------------------------_-----------_]Porn AIFC-318 (Rev. 9-M) U. S. GOVERNMENT PRINTING OFFICE 18-62781-8



FORM AEC-3 74A TI. S. ATOMIC ENERGY COMMISSION

BYPRODUCT MATERIAL LICENSF

Supplementary Sheet

Page -1 ofIPages

License Number 2-l82Z1=v -
(E65)ý

AMDC)GNT NO. 2

'Generai Stel Industries
1417 State Street
G~rankite City-, IU'-inoi6a

In accordance ith applica•tion dated January .21 19614, Liense No. 12-82T-1 is hereby
amended. as faýollow:

Item 4", the expration date,, - extended from May 31., 194, to May 31, 1965.

The s•ybol :uner the licensenuer ,is. chan edfrom '('E64). to (165).

Item- B. is ade to ondition 12 to read,'

12. B. Application dated, January 31, 19ý64.

Condition. 13 is amended to read.:

13.>he iceseeis uthrized to receive. poses~s and use sealed sources of Cobalt 6
whre the :radioactivity exceeds theý m~ximum amount of radioactivity specified in

Ite#_m 8 of this license provided-

A, Such posseqsion does. zot exceed the quantity per source specified in Item 8 by more

13'.. Records: of the licensee show that no more than the maximum amount of radioactivity
per5 source 1speci- i 1n Item 8 of the'license ws ordered from the supplier or
transferor of the byproduct mat l.

C. -The-.level$ of radiation for radiogrýphic exposure: devices.and: stora . containers
dpno6 te*xceed those•os tpified. in Section31.101 of Title '10, frt 3.1, -ode of
Federal Regulations, Cbapter 1,"~dainSafety Requpirements, for. _416ograhic

L:;

V
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q('~~, ~$Th

I I ~ L

FEB F 19564
UaLll'•,

For the U. S. Atomic Energy Commission
Original S;iied ýy
William "0. gluey

by IA el
SDivision of Liening and Regulation
Washington 25, D. C.
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enrlsteel iiiiiadstrils
1417 ýState Street

rat cit, Illnwi
l a ,x . ............ " i••. own

"Isace oorn.- with applicattion -dated J4axur -A, 19u ies .1.211t hereby*

Iem4 tho 4" tA'ttom date, -is.extended fm Mcay 31 If"o , to, Ma 31, 194).

b.symbo-l U*dew the license, nmber I's sbeaged ftrm (1*4) to (16)).

"te mthe1. ade to.n ditiog 12 to reed:

12. X.6 Ap196tiLdae banury 1, 96.

1odto 13 i. amendd to %read,:

as. T iense iui avtorse to. receiveo 0046ssesand UOe sealed sources of 4obalt 40
whr he radjeestimity4 eeetemx t of radoactiviy apecif ted in

Itso o op tc ensice nse Rebyi:t

.psesi does t e5dte.y per souc speifd nte
more th"1`11OU

3 *Reordao the Licesee shmw that a."or then the Seaul== emunt of raioactivity
per oure spciftedi Item S of the liemase was " dWre tra"te uple or

C* 4he levels a-f radiation tor radiographbie exosure devicessand storag otanr
do111 net exceed these speci"9fied 1n Section 31.-101 Of Tileo1, Piat 31 Code of

Pedeal eguatinsChater1, "Radiation afet y le4"uressitw for Radiogaphie

For the U. S. Atomic Energy Commission

Original Signed by

Date "btu~lry 1S- 196&4 by- ivt~e ziamk
Division of Licensing a nd Regulation

~ ,- Washington 25. D. C.
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t~.a*raL %ttaI frt&aV3se

V ~*Sn1W Citrt,

'Is aa~nure rt tb e~V eat t&'3 4ate~* Ja*iar4 t $tI, WEt Lten. b~, 12432714.

n trdXowv:

t ~ ths e~wetratA#rn date s efleted $it~. ~tt I IA~ ti~ Ity ;i,~, 1~t5.
t I 47 -

1; t~a a~~~w4 ~flr tbe tine rc~#wr ~z e~ng*t from (I614 te (*~).
1'-

Xta~s t~. Is te ~'ad1ttn~Z I~ tt v.04:
14'
p

1e ee~

I.

V.,

K

,- -a ;13 - w -4 -t rnve ,~ss ýt~ 1-' ee41.E NOi5W~s wt

it7-7 a-lt tVa)eta ol

& ~ os 6, sot excd. the sta~tttV r siwrce opecttta taXnii;sr

at AMta *UOA-.vtt a nt~0tug mix.n t aatVit

t~~aoSto*w ot tatb.dw t tl

C~ he Ifli o Et~ t --t " '9o~4bAt e0)0?9Afrkee sem ta

For the U. S. Atomic Energy Commission

1~
Uriginal sadbWiiiam I. Ut ,

by £S'Cr *~kmt
Division of Licensing aid Regulation

Washington 25, D. C.
Dae FEE 1 • 1964
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