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YPRODUCT MATERIAL LICENS'
Page 1 of '2 -ages

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

Licensee

1. Name General steeI Induatries 3. License number 1-2-4271-1
2. Address X40 90"z Stret 4. Expiration date

5. Reference No.

6. Byproduct material 7. Chemical and/or physical form 8. Maximum amount of radioactivity:
(element and mass number) which licensee may posses at any

one time
A. Coba1X A. Seated Source (Budd Co. A. No sineo source to exceed

' •IModel 417) 1 curie

9. Authorized use

A. To1 be sudd CoOPay. Vdel 1Ai exposure device for the performance of
industrial rodiosi*shy.

2]

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

11.. T-hes l icense shal . o-mpaly-vith the provisions of Title 10, Code .f Federal Reglios
Chptr1,ý Part 10, "Standards for. Protection Against Radiation,- and Pert 31 "adle-

t..• Safety R-quiremte for kRadiographic Operations."

124. The Ludlviduals listed beloy are the, only .persona aut~botised to act eag radipgraphoer
nder this- license. "Rediegrapber" in defued ins Ti-tle 10, d-Cdef Federal *-Reg-lati .s

-Part 31, .... iai..afety Requireme ar Radiorapic Operations:.. section 31).3(8-

1•!i.3.. "VIbAr iple
illie.. Greer

Marrell Peterson
1i20 Ornesfelde: james Powers,

Kdmiad, Uarci

Excet a spcifiall prvide otetwse y this license, the licensee abell
and se yproduet material. dwesribed in, Items 6,. 7 a0d S f- thi license in acc

with ýstlftewmetlsa rispresetatiosas, and procedureis ciontatoed. in its application dated
Marchl 7,1962, and, to related docussent. and enmntavflos

(See Pose 1)



FORM ..M-374A,

C, tinued fro. PageI

U. S. ATOMIC ENERGY, COMMISSI0NK

YPRODUCT MATERIAL LICENSE

" Supplementary Sheet

Page o Pa ,ge

License Number 12-8271-1,~(D63)

A.- Letter deted $arch- 7, 1962, signed byi. A, gUsher iocluding enclosures teeo

1. "CmupliSM1e to Requirements as sot Forth iw Title 1,0, Part- 31.'

2 i "Imergency Operatiu reeur.

3. Opraing 'Procedure for Use of Cobalt 60 Rdiograophic Sources..,

. UPPJl~met -to Item. 4s 8, 9 and -13 of abOVe listed applicati~on.

S. keth Reld torphic Expops'Ure- Roomlayt.

1.TMe licensee is -authorized- to receive,- poissss85 end use sa~led asouces. of:Cobalt; 60
whreth rdiacivty exceeds the maJzUN R ano~mCof riadioactivity- seiiedý in
Ita5 ~ ~ ~ fl So hslcneprOVided:

A. 'Suchl fpossessioný does. not axceed' the quaptity -per seurce: asecified in Its. I
by- mor tha vi for Cobalt ,60; and

11., R~o~rdW of4 :the liceasee, #how that ro mioxethOkan the, maxis aNMont ef- radioactivity
K ~ pr source speciifieOd 1A Itm S of the' lbess.. vva 'ordere tram- th sppi o

transferor o the, by7rouct ma1111terial.

05. Ectaserifer 1Proviided t414e licen , shall com10ply with -the ~ .
'Of 'Title 20 oeofFeea e laoa. ar20 taarsorrtaimAgntRaiaio,"ad ai 3."RditinSaet RqirmPtaFrtBa ior to Opeaitin.

raigape r aigaphe aY ass6st4n, lop"lc~d 0~ om teae
7-c eall at#ltm s w e ait~n l ~ l z ss t e en w ih c ud a e'a

individual~~~~~81,wioiA00-ý to ree4 oei xeso 0 ilrmi m o

APR 1 8 19652
1.1

- For the U; S.-Atomic Energy Commission

fiOrina Siged by
LNi, Y 3. 7:

.!&&Li.:L.;2.L.U . U.Division of 'icensing- and Regulation,

FOR DIV. OF COMPLIANCE Washington 25, D. C.:.

*r)AtAm

/
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G E N E R R L S' T E E L I N D U S T R I E% S I NC.

GRANITE CITY_ IL.L1:.

March 7, 1962

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

Dear Mr.. Mason:

Enclosed- is- -our- applicati-on for-- two CoEalt-a60 rad-iographic
sources. The initial sources will be 300 mc each, and will be

stored and used in the Budd Company' s Model I10A Unitron Roll-out
Camera device..

-As undoubtedly most of. your-applicants find themselves-., we
are also quite short on time. The State of Illinois has requested

.that we take immediate steps to discontinue the use of our radium
sources using the fishpole technique. Since much ,of our :work is
engaged--i--t-he supply of large castings for the military, we have
a tight schedule to maintain. Any help or assistance you can give
us in the rapid'processing of our application would be greatly ap-
preciated.,

'We have attempted to be as thorough as possible7, in order to
Seliminatei delays- in-.correspondence and .to clarify- uncegtiin

points,. •If you have any questions 'whatsoever concerning our-appli-
cation, facilities or procedures, please contact us by collect
phone at your .convenience. We have retained Dr. Konneker and-his
group at Nuclear Consultants.Corporation to assist us .in establish-
ing our health physics program.--_ Should. you- or -your reviewers--have,-..:
any questions concerning this phase of the operation, please feel
free to contact Dr. Konneker directly by collect phone.

Would you please send, to the attention of Mr.R.,W., Ripley,
a dozen copies of Title 10, Parts 20 and 31, and AEC-3, so they
may be distributed,_to all personnel.

Thank you for your consideration. of--our--application•=-and we --
.shall hope .for an early approval./ -A

r Yours

Attach. Off..... . - L
General Office: GRANITE CITY, ILL. V.

Plants: GRANITE CITY, ILL. • EDDYSTONE, PA. • AVONMORE, PA. 11L"
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Farm - 313

Page 1,

_ • ATOMIC ENERGY COMMISSION

APP4ICATION FOR BYPRODUCT MATERIAL LICENSE

INSTRUCTIONS.-Complete Items 1 through 16 if this is an initial. application. If application iýs fat renewalJof a license, com-

plete only Items :1 through .7 and indicate new information or changes in* the program as requested in Iterns8 through 15. Use:

supplemental sheets where necessary. ltem16 must be completed on all applications. Mail. three copies to: U. S. Atomic Energy....

Commission, Washington 25, D. C. Attention- Isotopes Branch, Division -of Licensing and'Regul ation.-Upon approval of this;

application, the app lcant will receive on AEC Byproduct Material License. An AEC Byproduct Material License is issued in

accordance with the general requirements contained in Title 10, Code of Federal Regulations, Part 30 and the Licensee is sub-

ject*to Title 10, Code of Federal.Regulations, Part 20.

1. Ia) NAME AND STREET ADDRESS OF APPLICANT. (Institution, firm, hospital, (b) STREET ADDRESS(ES) AT WHICH BYPROD6CT MATERIAL WILL BE USED. (If

person, etc.) different from I (a).)

General Steel Industries
-.1417 State Street Same
Granite City, Illinois

2. DEPARTMENT TO USE BYPRODUCT MATERIAL 3. PREVIOUS LICENSE NUMBER(S). " K this is; -an application for renewol.ef--O

Ilicense, please indicate and give number.),

Metallurgy Ddpartment NOne

A. INDIVIDUAl. USER(KS). (Name.land title of individual(s) who will use or directly, 5. RADIATION PROTECTION OFFICER fNam. of person designated as radiation prAe.
supervise use of byproduct material. Give training and. 6perience in Items 8 and. •*ction officer if other than individual user. Attach resume of his

,. 9.) .-. .. ,, .,b - "rie#nce, a0 ins 8 and 9flingJand e. .

2Mr. 'Rober Ripley • •-1r. Robebrt Ripley with-&assistance

.(See' attached-) :. -from.a* consulting physicist from
.-Nuclear Consultants Corporation

6. (a) BYPRODUCT MATERIAL. (Elements. (hI CHEMICAL AND/OR PHYSICAL; FORM AND MAXIMUM NUMBER OF MILUCURIESOF EACH.CHEMICAL AND,/OR PHYS-

and mass number of each.) . ICAL FORM THAT YOU WILL OCOSSESS AT ANY ONE TIME. (If sealed source(s), also state name of manufacturer, model

number, number of sources and maximum activity porsoura.)..

Co-,60 -Metallic. source of Cobalt. in. a siledý so ce.
T he' sealed source will be obtained 'from the'

-. .Budd Company, thesirsource capsule assembly
_No. 300-04il706tBl).i. There wi e twob suchi.

sources mounted in the Budd Cempany's Model '

ll'OA- ,U4itron Radiographic equipment, each -

sourcei _to:-be 1"s :tha 1 c ieechan, c .a:: : i 'o

7. DESCRIBE PURPOSE FOR. WHICH BYPRODUCT 'MATERIAL WILL IE USED. (if byproduct naoteril is foe .humon use,'.' supplement A (Form AEC-313a).must be camo.'

plated in lieu ofithis item. :If broduct moteribl is'in' thefoimof e sealed source, include the make.ani, model number of the storage container and/or device in

which the source will be stored and/or used.)

This material (CO-.60) will be in the form of a sealed source and will

be, used only within a specially constructed.room in the plant for-
Sra~digra i• s"ofIge steel- castings. The 'source

• : • e., W, nxuui Bu:dd Company, Model 300ý-04i706(B). and
will be used in a rolioUt•type camera,. The Budd CompA•qs Model 11A

Unitron Radiographic equipment. .. .

'.. . . . .. . 7 .

'a [

rW -K"nMjANCE kl ~2 G*1- - ~2

(Continued on reverse side)



r Form - 313 Pwie Two

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

8. TYPE OF TRAINING 1ADURATION OF ON THE lOBWHERE TRAINED TRAINING I (Circle onswer) I FORMAL COURSE
(Circle answer)

b.

C.

d.

,Principles and practices of radiation

protection .. . ..... . ... ... ... ....

Radioactivity measurement. standardiza-

tion and monitoring techniques and in-

strumnents. . . ....... ............

Mathematics and calculations basic to the

use and measurement of radioactivity.

Biological effects of radiation ........

Y95, ,'o .Yes"~ -""~No

See attached
.... . .... .

Yes No Yes No

__________________________________Yes N~ Yes No -

4. .. . t + +

Yes -No Yes No

9. 4jXPERIENCE WITH RADIATION. (ActLaI use of4rodioisotopes or equivolent. experience.)

ISOTOPE MAXIMUM AMOUNT WHERE EXPERIENCE WAS GAINED I DURATION OF EXPERIENCE',. YPE OF-USE..........

See attached

10. RADIATIGN DETECTION INSTRUMENTS. (Use supplemental sheets if necessary.)-"

TYPE OF INSTRUMENTS NUMBER , RADIATION SENSITIVITY RANGE WINDOW THICKNESS
(Include mo•ke and model number of each) AVAILABLE DETECTED .(mr/hr) I-mgicr) (Morilcring, surveying, meosurng)

NRD Model CS-40A 1 beta 0-5 30 Monitoring and,

gamma 0-50 Surveying
0-500
O0,5000
05000.

I II • ............ ,m r/h...

11. METHOD,,?REtUE-NCY, AND STANDARDS USED IN CALIBRATING INSTRUMENTS LISTED ABOVE..wvery Gnree monzhs or af~ereach repair by a physicist from Nuclear Consultants, CO-60 and Ra-226

Bureau ofI Standards sourcesare used forý the, calibration.
S12. FILM BADGES, DOSIMETERS, AND BIO-ASSAY PROCEDURES USED. (For him badges, speciy method of arlbrating onl p rocessing, or name of.supp. er.)

Bi-weeklyý film badge serviceý is supplied by Nuclear Consultants Corp.,
iand each person is supplied with a 0-200 mr pocket dosimeter manufacturei
by the Victoreen Instrument Company.

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

>:Tof facility is attached, (Circle ansvwer) 9 No See attached
14. RADIATION PROTECTION PROGRAM. Describe the radiation protection program including control measures. Ii applihat covers sealed sources, submit leak

testing, procedures where applicable, name, training, qnd experience of person to perform loak tests, and orengern•. for performing initial radictiont survij. serv-

icing, maintenance and repair at the source.

See attached
15. WASTEDISPOSAL. • a commercial waste disposal service is employed, specify name of company. -Otfierwise,ý submit detailed description of methods "bii will-

be used far disposing..o radiooctive wastes and estimates of the type and amount oa activity involved. The' Bud ompan"

CERTIFICATE (This item must be completed by applicant)
1.6. THE. APPLICANT AND ANY OFFICIAL EXECUTING THIS CERTIFICATE ON BEHALF OF THE APPLICANT, NAMED IN ITEM 1, CERTIFY THAT.THIS APPLICATION IS

PEiRE15 IN CONFORMITY WITH TITLE 10, CODE OF FEDERAL REGULATIONS, PART 30, AND T`HAT ALL-INFORMATION CONTAINED HEREIN, I•LtUDING ANY
SUPPLEMENTS ATTACHED HERETO,,I5 TRUE AND CORRECT TO THEBEST OF OUR KNOWLEDGE ANDBElIEF.

Gener,
Applicont.

Vice President
Title af certifying official

WAP•,- ING.- 18 U. S. C., Section 1001;\
representation to any department or agency of

f/ makes it a criminal offense to make a willfully false sta4tempnt or
ithin its jurisdiction.

- K/) '..---



I.
For=AEC-818b APPL f0IN FOR BYPRODUCT MATERIAL LImi, SE Formapproved.

(9-55) SUPPLEMENT -SEALED SOURCES' Budget Bureau No. U-11028.3.

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

---- -- ---------- -- ----- ----- --- - -- --- -- -- - ------ --- -- ---- ---- -- - - -- --- -- --- -- ------ -- ---- ---- -- - ---- - -- --- -- --- ------ -- -- ---- -- -

SECTION I-USE (See instructions)

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

* A. Manufacturer or supplier of sealed source and/or device T he :Budd Company, Phoenix, l Pe _
B. Make and model number of sealed source and/or device _aP_.Sule assembly_300 -OWL 7---.& 1Un tr_0o11 OA
C. Person who will hold legal title to sealed source General Steel Indue t-- tGry, ll,

2. (a) NAME OF PERSON WHO WILL PERFORM NECESSARY PERIODIC LEAKAGE TESTS (6-month inerva.for beta-ogmma;S-mo'nth iertodfor alpha najtero. See "nstrutions)

P - t -- u - --a• • pA St * Louis, Moo
(b) IF ABOVE PERSON IS NOT THE SUPPLIER, MANUFACTURER, NOR A COMMERCIAL LABORATORY ROUTINELY OFFERING SUCH SERVICES, GIVE BRIEF STATE-

MENT OF EXPERIENCE OR TRAINING OF SUCH PERSON IN TECHNIQUES TO BE EMPLOYED, A STATEMENT OF LEAK. TESTING PROCEDURES INCLUDING
EVIDENCEOF ITS EFFICACY AND INSTRUMENTATION TO BE USED:

Nuclear Consultants Corp. is a laboratory routinely offering this
service under A7C licenses #24-4206-l(J62)

3. ARRANGEMENTS WHICH WILL PREVAIL FOR PERFORMING INITIAL RADIATION SURVEY (Uap0ropriate) SERVICING MAINTENANCE, REPAIR, CONTROL, AND
DISPOSAL, ETC., OF THE SOURCE:

A radiation physicist:fr"om' Nuclear Consulrtants Corporation will make 1a
complete radiation survey of the facilities upon the completion of the
installation. A copy of this final report will be forwarded to the.
1..S A.. asL..well as -the-state .health department. The Budd Company-

will arrange for servicing, maintenance, repair and disposal (and
placement) of the source., See attached for further detail.

SECTION II-MANUFACTURE- - - - -7

SA4. IF SEALED SOURCE TO BEMANUFACTURED OR FABRICATED BY THE APPLICANT IS DESIGNED TO TRANSMIT ONLY GAMMA:RAYS AND: CONTAINS IN ELEMENTAL:
' FORM (but not powders) COBALT 60, IRIDIUM 19Z, GOLD 198, TANTALUM 182, OR THULIUM 170, GIVE FOLLOWING INFORMATION AND DISREGARD QUESTIONS

s " THROUGH 12 ON THIS SUPPLEMENT:

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

(b) Leak testing procedure to be employed:,..

(c) Attach annotated engineering awing of source containieir and holder, if.any:,

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

FOR DIV. OF COMPLIANCE

'I.

(Continued on reverse side) 
U

(Continued on reverse side)



r C-3l8b APPLICATION rOR BYPRODUCT MATERIAL ,LICENSE Page Two
SUPPLEMENT B-SEALEDý SOURCES'

ALL SEALED SOURCES OTHER THAN THOSE DEFINED IN ITEM 4 •

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

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

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

8. TYPE OF SEAL TO BE USED TO PRECLUDE LEAKAGE OF RADIOACTIVITY TO EXTERIOR OF SOURCE-

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

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

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

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

DEVICES CONTAINING SEALED SOURCE
(Give following information if sealed source is to be mounted in a device)

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

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

15. DESCRIBE CONSTRUCTION AND OPERATIONOFREADILY VISIBLE INDICATOR OF DEVICE INDICATING "*ON".AND "OFF" POSITIONS OF SOURCE:

16. DESCRIBE DESIGN FEATURES WHICH SERVE TO MINIMIZE RADIATION HAZARD FROM THE DIRECT BEAM AND SECONDARY RADIATION (Including type and amount
of skiedding as well as limited accessibility inherent in.installations where use is contemplated) -

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

18.RADIATION PROFILE OF A PROTOTYPE DEVICE IS.A1,ACHED..(Circe your answer):"
YES NO

U.* S. GOVERNMENT. PRINTING OFFICE L6-1444r2



Geners ;teel Industries

Form 313

13. Facilities and Equipment

.-General Steel Industries in its normal operation produces a wide

range of very large steel castings for the military and for industry.

Extensive testing, including radiographic inspection-is required

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

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

fish. 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 300 mc Cobalt-60 sources from the Budd Company which will be

1mounted in two of their Unitron Model ilOA rollout cameras. These

sources and cameras will be used only in the specially constructed

room inside the plant in Granite City. Although the cameras are,

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

plant nor in the fielde

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

feet wide by 60 feet. long and the walls are constructed Of 16 inches o

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

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

the room. The walls are approximately 10 feet high with three strands f
of barbed wire atop the wall to make- certain unauthorized personnel

do not. enter. There is only one door into the room which is located

on .the north wall. This door is posted and always kept locked. Only

... Mr,-Ripley-and -the -radi-ographers ---working- di-rectly -und er --his supervisionr)........

have access to the keys, with the exception of the building superin" J

tendent. The superintendent never goes into the room without first

SUl14536
FOR DIV. OF COMPLIANCE



Genera- Jteel Industries

contacting Mr. Ripley. He does not have keys for the source

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

a small viewing room of about six by six feet square. The walls

of this room are 8 inches thick made from cement blocks. Between

the radiographic area and the dark room area and control area are

several large pieces of armor plate steel as shields. These armor

plates are 4 inches thick and measure 6 x 6 feet square. One shields

the dark room area and the second shields the control area from the

radiographic area*

.All areas:Aimmediately surrounding this room are either storage areas

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

the door area, the area for appi'oximately-2O--feet adjacent to the

north wall, is -storage and not accessible to personnel. The area

adjacent to the east wall is likewise primarily used for storage

and -although personnel can approach to within 4 or 5 feet of the

wall, there is no working area closer than 20 feet away. The area

behind the south wall is pretty much inexcessable to personnel

.being.:used to store drums of oil. The west vail faces a runway

through which small trucks or tractors move castings, molds and

-other material. The closest worV area is some 15 to 20 feet away.

A. llcastings'- are placed in this ýroom through the open ceiling-.-by

the -us-e-of -overhead cranes. The large overhead cranes span the

whole width of the large building (approximately 100' feet wide).

___ _-_The control cabin is located at the far south side of. the large.

building and some 25 feet in the air., The distance fro-m .the -wal 1-- ..

of the radiographic room to a point directly under the control cabin

FOR DIV. OF CO ,ý ' 4



-General-Stec Industries

is approximately 140 feet. Hence, the closest distance from the

wall to the cabin is on the order of 50 feet. Since the crane

operator is working from a point so far behind the south wall of

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

castings closer than 3 or 4 feet from this wall. If there is a

single casting, it is placed nearly in the center of the room*

If there are two (the maximum handled at any one time) they can-

not both be centered. of course which results in each being

slightly, closer to the side walls,. Most work is done with the

capsule inside the casting with the film placed on the outside.

For this reason very small source to film distances (3 to 6 inches)

are used and hence the reason for the small sources (300 mc each).

This technique, with the source inside the casting results in con-

siderable absorption of the radiation in the casting and hence

results in much reduced radiation fields*

Sample calculations:

Let us assume both sources are exposed. Each are four feet from

the: south wall and six feet from the east and west walls.

-300 mc x-1.33 mr/hr at 1 M =,399 or 400.mr per hour at 1 meter

.The.HVL for concrete is given as 2 to 2.5 inches depending on den-

Sity At .2--inches with a 16 inch wall we have 8 HVL's and at 2.5

it Would represent 6 HVL so let-us use 7 HVL t s ,as a-reasonable

average 2 3F ýo128. Hence the 16-inches of co ncrete will reduce the

radiation by a factor of 128 times. Take east wall first. If the

source Isa 6- feet from the wall (6__x_12 72 + 16 (wall)-= 88 inches).

This represents 2.2 meters (88- 40 = 2.2). By the inverse square

law ( (2.2)2 14.84), we have another reduction of a factor of 4.84.

FI I



Gener Steel Induszries

Hence the total reduction would be 128 x 4.84-= 619.52. Since the

radiation from a 300 mr source at 1 meter is 400 mr per hr, the

.contribution of this source to the field just outside the east wall

would be 400 * 619 0,64 mr per hr. The second source is a' total

of 16 x 12 192 + 16 = 208 inches or 208 A 40 5.2 meters from

this outside wall. Hence the inverse square law would reduce the

radiation from this source by (542)2 = 27.04 giving a total of

128 x 27.04 = 3456 time reduction. Hence 400 f 3456 = 0.11 mr per

hr. or a total- outside this wall of 0*64 + 0.11 = 0.75 mr per

hour. The same calculations would hold for the west wall.

The sources were presumed to be only four feet from the south wall.

Hence 4 x 12 =48 + 16 64 1 .4 1.6 meters from outside wall.

By inverse square law we get 2.56. This with reduction of 128 times

due to absorption in the concrete give us a reduction factor of

128 x 2.56 = 327.68. Therefore 400 & 328 1,2" mr per hr. The

second, source would be a little over 11 feet from a point outside

the wall Just opposite the first source. Hence its contribution

would be 11 x 12 = 132 0 40 3.3 meters. 4 ,(3,3) 2 = 10.89 or 10.89 x

128 1395.2 times reduction. Therefore 400 i 1395 - 0.28 mr per hr.,

This gi ves us a total of 1.2 + 0.28 1.48 mr per hr.'

As stated before the castings and h'ence the sources are never placed

closer than 4 to 6 feet from the inside-walls. As shown by the above

calculations this would result in fields of well under 2 mr per hr.

at the outside wall which in general is not accessable to personnele

No additional shielding has been considered by the usual placement

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

U-. , -.

F~



General Steel Industries

thick, thereby offering from 1.5 to 8 HVLts of additional shield-

ing. A maximum of 30% of each shift is used for actual exposure.

The exposure times range from 1 or 2 minutes up to 1.5 hours.

This means the source is seldom exposed for a total of more than

2 or 3 hours for each 8 hour shift.

The large overhead crane is never operated-over the area where the

radiographers' roomeis located except -to place- the castings to be

radiographed into the room. It can be shown however that the maxi-

mum radiation field which could exist at the cabin of this crane is

between 2 and 2.5 mr; per hr. Since-the occupancy factor in this

position is virtually zero we consider this to be an unrestricted

areai.

The operator of the radiographic units will be some 25 to 35 feet

away• from the exposed sources and will operate behind 4 inches of

armor plate steel.

The only door to the --room--is locked and posted on the outside and

is likewise locked from the inside when a radiographer is inside

working. Because of the noise level in the plant it would be pos-

sible Tor unauthorized personnel to enter the room unnoticed even

Wlth the operator in the room if he did not lock the door after

him. .. There is a buzzer on the door to signal the operator from the

outside.

Two large red lights are mounted on the top of the wall. One is

mounted on the north wall immediately above the door and the, second

FOR DIV. OF COMPLIANCE)
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one is mounted. on the top off the south wall. These lights are

turned on whenever an operator enters the radiograph room or when

ever sources are exposed. The light can easily be seen not only

by some one entering the door but also by the crane operator and

anyone in this whole area of the plant.

I i
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-AEC. Form 313

The General Steel .Industries have for, years employed various

forms of radiant energy for-the non-destructive testing of'steel

castings. The stmdard x-ray equipkent has been employed for many

years. Some 20 years ago General Steel purchased the first 2i24 MEV

.betatron in the St. Louis area-to check large castings produced

for the military. •Over tbhe years a group of highly qualified radi-

ographers have been trained and are presently performing.,such duties;

on a three shift t- basis.

We. feel from their background and experience,"each of the fol-

lowing qualify as "Radiographers" as defined in CRF Title 10 part 31

-and hence wish to -submit their -names and background and ask that

they be listed as licensed-users under this proposed license.

Mr. Robert Ripley will be in charge of the overall radiographic

facility$ personnel and project. Mr. Ripley has had extensive

training and experience, not only in the general field of radio-

graphy but more specifically in the field -of gamma radiography. He.

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

..For some 6 years of this time he was engaged in radiography. 'In

-add-ition -to--the..usual, standard x-ray equipment, Mr. Ripley obtained

experience in the handling of A 226, up to 1000 mg, 500 mc Co-60

sources, a 2 curie CO-60 source and Ir 192-sources up to 20 curies.

From 21950 through approximately 1953, Mr. Ripley was listed as the

licensed user on the AEC license-held by the Key Co,, East St. Louis,

Ill. Unfortunately we do.not have this number at band to refer you

to.,

4-15 3ý'6
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Geni I' S~teel"Industries

Since-ljoning. eneral' Stee1..Indut S,-Mr Ripley-has tbeen :-

inchag of th rad'iog' aphcrclt wihi-ph, indludbe,-standaird
x-ray, equipmet, a. 24 NEV betatron, and* to date two •Ra 226 sources

each 500. ingo. In his supervisox'y Cdapacity -M..Ripley has 6 radi-.
qographers .under his direc-tion..In.genera..there.are-two.for each

f- three shifttso. He 1s, srespo nsible not oly for the •aiog-raphi•C

wok(qu1ali )ý oty e tc.) but, Also to the: raito saet poram

-Xrad i'.orce-at the p~lant

In• J•uary of this, year. Xipley at.etended-the-radiographers.

.aourse give by-the Budd Cdompany, held in Uhicago, -Illinois. This

course covered the mrjor itemsi,-n Appendix -A- of Ti t -tl6:0, part 31,

,plusa cOmplete desdription and -training perio6don theioty•-'.pe of roll
out camera we will obtain from them. (Uriit Model No- lIOA..

In -addi to Mrn Ripl e wi6'sh o lIs.t he ol i
sonnel. a, radiographe rs-uder.thislicense.h

.. . Willam. E .Davis, Plant Metallurgist.. -Gradua.of St

LouisUnieresity with .... in hm r ad minor.- i physics. Has

had, 1frixi auses 'in bothatomc andnuclear phy at St Louis

Universiy. Alhough not, routinelyeggdi~aig~hcwr

at the present time, hehashad some 0 -to 12 yearsexperience .in,

the- field u stand....ard x.ray. equipment as well a the 2M. -a -

ib'etatron and _radium sourcý& iitbjIOO gMr_flavi'~k ~is-r-ilyt-

im.mediate supervisor, since.the-raiioghaphc ,sectio•n0• tals under

the mhe t-al-i~ica prmet hin additi~on to' the formalcolg

:" courses and the 10 --w',12 years of ex peience,, .. 1avis has also

...-takentwocvil defense courses, one-offered-by the-State of Illinois

ad .the-second by. Southern -Illinois University The first was a,

F DIV. 'OF LJM II
-:,- -'•. -- . . ' . ,,. ..... FOR DIV. OF COM PLIANCE - •'..



Generi Steel Industries

Radiological. Civil Defense course. In this course radiation

effects were studied, methods of survey, operation and calibration

of geiger mueller and ionization type survey meters, units of radi,

ation, characteristics of radiation, hazards of exposure and decon-

tamination procedures to mention a few subjects. The second course

was a civil defense course in industrial decontamination. This as

mentioned above was given by Southern Illinois University by members

of their staff. Much of the same material as in the above course

was covered including again radiation hazards, use of survey meters,

dosimeters, film badges, control of exposure, surveying and of course

stressed more the procedures and techniques involved in decontamina-

ting large industrial areas after a nuclear incident.

It should also be-mentioned that Mr. Ripley took and received

certificates for the same two courses. Mr. Davis also supervised

the radiographic work for the AEC uranium processing performed by

Mallinckrodt Chemical Company for a period of 9 years.

Other Radiographers

1. Mr.. William Greer

Mr. Greer has been employed as a radiographer at General Steel

Industries for approximately 10 years. He has had extensive ex-

perience in all standard x-ray equipment as well as the 24 MEV beta-

tron and the 2 500 mg of Ra 226 sources. Informal lectures and.

discussions over the years by Mr. Ripley and Mr. Davis have covered

all the areas listed in Apendix A of Title 10, Part 31, A refresher

course covering -

1. Fundamentals of radiation safety

(a) Characteristics of gamma radiation
,r7' F] i7- ,i ,,,-• 7- -] -•

(b) Units of radiation e s Ij .)

(c) Hazards of radiation exposure



Geneeale tteelo.Idustries
(d-Levels.;.for licenised~materiAl

(e Control of radi-ati~on dose

II. Radiation detetion instrument ti on

(a) -Survey meter.

_ ~1)Opera~ti On

. .i-2) :Calibration

(0Y) Limitations

jb); Survey techniques

Cc) P.i rne1 onitoring"

(1) ilm dosietr

-- (.-o••cket dsimetry '...

(3) Pocket chambers.
:"- IItI. Eergency operati•n•g procedures (See attached:)

IV-- Title' 10, parts 20 and 31 training -is presently being

•.:-i •.conducted-for'Mr. 'Greer and the belowlisted individuals

- - by physicists from Nula nutants :CorporationiA

St. Lois issouri. The, radorpi equipen, 'storage

containers,, etc.* will be reviewed a gain .by .Mr.ql Ripey n

-. ... Mr. , Davis

- Mr.6 M (Orr, 61t- Peterson

Mr. Peter son has had •over 10 years exper~ience in',- radi.o graph,. -

.at GeneraS Seel- Industries- -doing-. standardl--x-rays, 24 MEV betatron6A, - _

anda -0 g so - e a. ofRa 226, samFe informal- training., a Id :osas

Listed ab ove.'0

.Mr.9, Grienlr has -hard: over 10 -years experience In r adiograh

at General St eel1 Industries doing standard, x..raysp 214. MEV betatrons

FORDIV OFCOMPOiANCE'
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-ad 500 mg •sources% of :Ra-.,'.226`--•.sme,- informal .- training-and courses.as

lisedabove.

4'. -Mr ..:Claud.Schloss

M- . Schloss' hashad over- 5-years- exerience in radiography at

.General- Steel-Industries doing standard 24x3MEV,betatron-d

General' ' . '•. " +- - " Steel-o .-ndustri "e-s " •, -- :•' 1•'-";-,-, -: - " -r . s ' " and:-.;:.' : .•:':._:"-;: ••../ :",;i< ••

5 mg source"s -of Ra 226 :some inf ormal`,.'t g d courses as lis0ted

above.

5,.-: ; . M"r.:. . ' ". J a "m e s P o w e r s ---. 4- -. . . . . ..."'• • ': . ::,-,-• . = "': "- ' " "'...-• •! .. :" :k "-." . " .,* -' :" " ':';

Mr. Pwrs ha~s' had_ over. 2 years exprience -ýinri-adiography, at

Genera Stee Induistries6."oing sandard: 'x- ray.s%., 2 MVbeatrn ad

.500 mg-sources 0o P.4 26 om inf ormal' tai~aizg-ý and- Io~e~a ist~dd

aboveý. -

S- . .-"- -r.. ,'Edmund_ Warchoi __ -

Mr.Wacho. ha's- had ,over 2 ye~ars ,,expe~rien~ce ,.iný radiography at
. .. Genera SteeL..dtistries digstandard x-2ays ,• ,24IEV,4 betatlron, and

500 mg sourcesý of Ra 226, some informall ltraining and ore slse

above...-..~-- , , - .- - - , , -. • , - -"-., - , - , - " " , - .* .

'- Jr,.- . 4- - --' '- -. , ,--

. • . , . -. ..- - ,,.A
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'General: Stee 1-industriels

OPE-RATING'-PROCEDURE ,FOR USE: OF ýCOBALT-60 RADIOGRAPHIC SOURCES-

":All IfRadiographetsl"` ̂ (as dein-ed,- in Title6 10, Part 3) in dditin

to avig fom'.twb .to,' teear f experience.-nthý,e us
4-eoX-a

equipment-,- radiium- ýsources, 
2n th 2-MV`B~ctoi h

1 Red ad-understAnd -b tKPak"~ 
20"ad3 of"Tte'Oo h

",Code odf Fe'deral Re~l~os~ 0

2'Read and, beciomd Well atuit wth,,the Insrcio Maua

f~ he B~uddrbl.!u acqaimerad6`wi ,e arc n~a

4* 
I es e-:.,, a i g P

3 Read and retai .a, cop of 6hs OeaigPrcdesndthe

attached' Eergency 6 Oeraiting `1vc u. -

4 Receiv~e instructin in te operarion4~.f the 
exposure device

an4:idreceiv& actual eerience 
riný -atex 

operation.ýK

5 Rceive inst utions 'and procdure from.Mr. ily adM

6 R Re eiv istructions -in-healthý phscs 
monitoiln and per

sonnel~, _onitot ingadosmtyfm 
a.- physicist ,from 'Nuc~lea-r.

Consu tAnts Corpor~ation.

~wtd>A116v insnctilsil 
l--eftvresi~- actual usd;'of -exposure d

"vices.,-andis in~strumenits, and pracc prob emis, utilizing

ApidiLx A, Par 31., Title 10, CFR, a ani outline. ., .
~-

Thee, wllbe no tansporttoof 
source or posure 'devices to,-any.

Thre~kpe will tearnoal ofu."""al l ora e ororti
4444 -_t 

ey ý 6

0nl~s~'lRadiographr. 
shlicense by the AE afi asinotp thiýs dp~ t

-Rip sh llhaey ky-1-n tothe readiographicroom an tor.D ythe corposrat' "4'•

d evfce .d e Under.. Ncodtons. are ,yOU-, 'to- 4 oa~nor i your-key to ,any-

one r~ades ofhBoiion 
withi .the companyý,,.without 

,the direct

appr~ovai-, R- 1r.Rile, orM ai. If' yorky re losto

'- msplced 'ntif -Mr- Ri1e ofthis"' 'tl-once4~ 
-"

mi4'jO, no.. -2 1a P f

ýAll-,,,Radiographers" must 
werftabde henever work~ing around_...

radiation, whether-it, b6 
X-ray-,,,et ron othC6-Osources.:-

''- 4 '4 4 4 4 

_t.4,

'4 ~~'~ ~ 444,- 
~nr-nc~~~J~h 

-~.-.' ~ ;~~ '~''4' .1 4.44LO~~



General Steel Industries

OPERATING PROCEDURE FOR USE OF COBALT-60 RADIOGRAPHIC SOURCES -

(continued)

Page Two

They must also wear the pocket chambers provided.

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

1. Unlock the door to the 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 in the event
another radiographer must enter the room while it is locked
from 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 NRD Model CS-
40A survey meter, make an entrance survey of each exposure
device (Budd Company's Model 11OA Unitron Radiographic Cam-
era), making certain-no sources are exposed.

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

4. Set up exposure film and fix position of source tube. Always
place '-sou-rce -as- near--center--of- room.-and-,as far from the walls
as is practical. Never place source closer than -f-ou- r -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-strategically
located' on the top of the exposure room walls, over the out.-
side.entrance and atop the south wall, so that they may easily
be observed by any-personnel passing by the area adjacent to
the exposure room.

6. Unlock Budd Camera devices,

7' Have castings and camera located, so-that the control cable may
be operated from behind one of the 4-inch thick armor-plate
steel shields separating .the radiographic area from the control
area, The control cable shall be maintained behind this shield-
ing at all times.

___.O O53E
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General Steel Industries

OPERATING PROCEDURE FOR USE OF COBALT-60 RADIOGRAPHIC SOURCES -

(Continued)

Page Three

8. Make necessary entries in Utilization and Survey Log.

- * . Radiographer" retires to small room outside of radiation

area to 'time-and waits for exposure to be completed. At no
time should he enter the exposure area (forward of the steel
shields) when sources are exposed.

10. After exposure is completed, retract source into source holder
with control cable from behind armor-plate shielding.

ie Make an operational survey of the entire area, taking special
note of source tube and camera device.

12. Lock camera device.., This should be done even though a second
exposure-is to be performed,

13. Make necessary entries into Utilization and Survey Log. (See

attached.)

14. Turn off warning light.

15. Steps No. 3 to No. 14, inclusive, may be repeated from two to
five times before going to lunch, or between trips to the dark-
room and film storage area, or the end of the shift. Dark-room

--... --- and-office-areover 500 yards from exposure room.

16. Before leaving the room? whether to go to lunch or dark-room ..
or at end of shift, a final survey of source holder and source .
tube will be made and noted in the log. Be sure to sign the
log.

17, Leave exposure room and lock door- from the outside., Never .
leave room, even for a few minutes, without locking.from the.
outside,

18. A final dosimeter reading will be made and recorded at the end
of each shift. Film badges as noted above will be worn through-/
out the eight-hour shift, regardless of work being performed.

19. See Emergency Procedure for proper action in case of an emer--
gency. In case of emergency follow those procedures and call
Mr. Ripley at once,

WRK:bjs
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General' Steel Industries

EMERGENCY- OPERATING PROCEDURE

A telephone is located in the small room protected from the radi-
ation area but within the locked exposure room. Any deviation
from normal operating procedure may be reported to the supervisor
in charge of radiography'without the necessity-of the radiographer's:
leaving the locked exposure room, All men handling the source will
be radiographers within the definition of Part 31, Paragraph 31.3.

EMERGENCY NO, 1: SOURCE CANNOT BE RETRACTED INTO THE SOURCE HOLDER
ORTHE SURVEY INDICATES THAT IT IS NOT WITHIN .THE HOLDER WHEN IT..
SHOULD BE."

1. The warning lights will still be On in conformance with oper-
ating procedure. If the emergency happens at any other time,
turn on warning lights,

2. Call R.. W. Ripley by auto call or telephone.

3. Unlock door, leave radiation room-, and lock door from the out-
side.'

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

5. Maintain .vigilance at doorway until Mr,. Ripley arrives.~/

6. Obtain full story, evaluate, rectify if possible. /

7. If necessary, .call Nuclear Consultants Corporation or the Budd
"Company."Exposure room will remain locked and all warning.,
lights will'remain on until areais safe, Radiographer will
maintain personal vigilance at. exposure room door if gravity
of situation warrants,

8. Record will be made of the incident.

9'. AEC will be notified, if n-e&esary ,ih --comp-liance wi-t-h- T-i-tle.
Q10, Part 20, Paragraph 20.403.

EMERGENCY. NO.. 2: POCKET DOS IMETERREADS OFF SCALE .'

1. Do not extrapolate,

2. Recharge.'dosimeter, check it after 15 minutes, repeat this
step. If it reads off scale both .times it is probably faulty.

3. Develop casting exposure films, see-if they have the correct
density with no.distortion. Any misalignment of source or

•~ ,L
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EMERGENCY OPERATING PROCEDURE (Continued)

Page Two

source tube that could result in overexposure would not give
a satisfactory radiograph.

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

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

6. If above indicates that the apparent overexposure may have at-
tually occurred, send film badge in for processing with request
for an immediate reply by telephone,

V

7. If film badge report substantiates dosimeter reading, the radi-
ographer will be sent to the corporation doctor with a full re-
port.-

8. AEC will be notified in conformance with Title 10,/Part 20, Par-
agraph 20.403.

WRK:bjs
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.COMPLIANCE TO REQUIIMENTS AS SET FORTH IN TITLE 10, PART 31

.31:101 - The BuddUnitron- Model llOAý is designediand approved "
by...--the AEC -to handle Upo 10 curies.- of Co-60'. -We will ..be': Usin-g
a maximum of 00- to 1000 mc; hence the levelswill bewell-below
allow able limits.
31, -102 - The Budd units -are,, pr6vided- with -lockig.devices. I

'31:103.- The Budd units are used for.storing- the1 Tmateral. T.ese
are-: locked arid. kept in.side .a locked. roo.m ...
' :"104 :W6e bhave ; oaineda Model•.CS-40A (Corporation f

merica-): ioniiation t"pesurv.eymeter-' Te rages. are 0. 5,"0
5 -90-

'0 5, Of-50 '50,O-5,0 rh. Th'is'--wkl ,-be"ca
ibrated'. every" three' mon'ths by-iIphysic- is:'s fromNuclear Co t
Corporation. -

31 0---ektsig o-these-'souce-wil e2 proMedb hs
cists fr oreMm Nuc l ear. Consultants -Corporation everysi-.m oio niths

'31,106 -A" qua .rterly: inve~ntory -willb-eti pcalog

-31. 17-utilization log As dscie h~i qe~cd aual
- ttached, the radiographer :mu.st recr .ina special log- the date

and .hour. that the: source. is remove d from ,the'-container, -the; time -
:returned the totallapsedtimeo- th exposUre, the.number of.. theif h

casting, and th s mus be- si'-gned&--by therdoapr.-

31.--" 201 Al- persos wh.-os nahmes t.have'- been submitted, as radiograph- ,
,s ave. . .. -s ..a

(1)bee intrutedin hesubjects;- outid in 'A ppend•7•i>-" ,f`r ceQ':'-. u:re .M"

(2)r'eceiived 'COpie of nstrucionMaul PredeM aj/
. -emergenc3kiprocedures .an ,Parts and2•6, .-.
A~3 d onta-te'd 6tence -to usVe allf a dirapfii-& ýe up

..ment, aval. ablet -e -.-
__d_ EmrgencyProcedures.ý

.:3;31 :.202 --. ,Operating an .See attach*ed..

._0_ .AlIpersonnel act.ng as radiographers are.required .. wear.
both fkl bgsadpcet chambers. Theseý ae Victre 0 200 ~rk

Scambers ' ,The :film b ad ges' 'iare returned and report~ed'- evr w eksl!•while. t'he""poci ket chamber: readings are recorded daiy.

- "31 301 -. AS descr ibedi,.n .No. 13-of Form 313, the only-"'doior' to tohe,
room6r is loicked froýim `the. ou~ts ide , or, if in use, f rom the, inside-
Large ,red lights atop the north and south walls are,"lit whenever
source is exposed.- . ,. -

-'4 -1- 3'P
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General Steel, 'Industries

Yaaa'CO, LIANCETOREQU IREMEN TS AS SET F IA (con'td, J

ý31':302 .ýThe door to the room is posted, and te: rea , ie~h

radiographic room is, also posted'
31i:303 ,-A ,Nuclear Corporation-. of America- ModelCS0 A. cal'aibrateid` ,

Ssurvey..•meter .is "o0ni hand, at all times..iAs descr oibedin theopera-

:tion.' manual, a survey "•must be made: with- this ginstrumen't ea-ch-time -

the source- is -used and returned to its storage -coitai-nedrý:! -This'-
survey. will be recorded in the log book and signedb-- by.the ardiio
grapher." . - -
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