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. TPRODUCT MATERIAL LICENSE 711-8271-1 AMENTMENT NO, 1

Pursuant to the Atomic Energy Act of 1954 and Title 10, Code of Féderal Regulgl%ns, Chapter 1, Part 30,
Licensing of Byproduct Material, and in reliance on statements and representations heretofore made by the
" licenses, a license is hereby issued authorizing the licensee to receive, acquire, own, possess, transfer and.im-
" port 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
i Energy Act of 1954, and is subject to all applicable rules, regulations, and orders of the Atomic Energy Com-
‘mission now or hereafter in effect and to any-conditions specified below. i

: Licensee ' In response to 'gpplie#tion
=N _ - dated February 15, 1963,
- Name  general Steel Industries 3. License number 12-8271-1 is amended in its
: _ eatirety to xead_s8s follows !
2. Address 1417 State Street 4. Expiration date
Granite City, Illinois '~ May 31, 1964

5. Reference No.

&

6. Byproduct material 7. Chemical andfor physical form 8. Maximum amount of radioactivity.
(element and mass number) _ » which licensee may possess at any
one time
A. Cobalt 60 A. BSealed BSource (Budd A. No single source to exceed
Company Model 41706) one (1) curie.

9. Authorized use

A, To be used in Budd Company Model 110AB exposure device for the performeénce of
industrial radiography. ‘

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

"2 11. The licensee shall comply with the provisione of Title 10, Part 20, Code of Federal

Regulations, Chapter 1, "Standards for Protection Against Radiation" and Part 31,
"Radiation Safety Requirements for Rediographic Operations.” In lieu of the control
device requirements of Se¢tion 20.203(c)(2) of 10 CFR 20, the entrance to the high
radiation aree must be under continuous surveillance of a radiographer or radiog-
raphers assistant and/or locked, so as to meake the area inaccessible at all times
when & radiation level exists therein which could cause an individual to receive a
‘dose in excess of 100 millirem in ome hour.

Except as specifically provided otherwise by this license, the licensee shall possess
and use byproduct material described in Items 6, 7, and 8 of this license in accord-
ance with statements, representations and progedures contained in applieation dated
February 15, 1963, and in related documents and amendments as follows:

A. Lettsrs from Gordon Mc Millin dated February 14, March 15, and April 9, 1963,
and enclosures thereto.

{See_ Paom 2)
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e ' YPRODUCT MATERIAL LICENSE :
' Supplementary Sheet
’ . Lxcense Number -12-8211._1__
3 (E64)
f | 4 _ ﬁmendment_ No. 1
Continued from Page 1
CONDLTIONS

13. The licensee is authorized to receive, ‘possess and use sealed sources of Cobalt 60
where the ‘sadicactivity exceeds the meximum awmount of radiesctivity specified .in
Item 8 of this ‘I'ié‘ense provided:

RRon T Such possession .does not exceed the quantity per :gsource specified in Ited B~
by more than 107 for Cobalt 60; -and

B. Records of the licemsee show that no more then the maximim amount of radibaccivmty
per source specified in Item 8 of the license was ordered from the supplier or
trangferor of the byproduct materiel.

e

3

e

g For the U. S. Atomic Energy Commission

L APR 212 1963 - . Wlgiel Sigoed by
% Date . 'I"lu"’l 0. Hiller
i \ : OPEGiaidh FMdensing and Begulanon :

1N @@?ﬂ\“ﬂ® /' {Waaliington 25, D. C-
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G ENEWRURAL S T E E L I NDUSTRI E S, I N C.

GRANITE CITY, ILL.

February 14, 1963

Mr. James Mason, Chief

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

Dear Mr. Mason:

Enclosed is our application for the renewal of UnitedsStates
Atomic Energy Commission Byproduct Material License #12-8271-1 comprising
form 313 and 313B.

In addition you will find a request for additional radiographers
on attachment 313 - 4, 8 and 9.

Recently your Mr. Price, after an inspection by an A, E. C.
inspector, requested a survey of the roof area above the sources. This
has been included as a portion of our application for license along with
a letter from Dr. Konneker of Nuclear Consultants Corporation explaining
the circumstances of the survey.

Also included is a proposed radiographers training program
which we would like to institute due to fluctuation in personnel.

For your reference we have also included a copy of the original
license application.

We are also requesting that you send to Mr. R. W. Ripley at
this address, a dozen copies of Title 10, Parts 20, 30 and 31 for distri-
bution to the interested parties, and a dozen copies of forms A. E. C.
313 and 313B for use in our next application for renewal.

—

/» [ .

14

Would you please take this application under advisement and
notify us of your decision.

Yours very truly,

/Z{gon McMi 111n z

Vice President & General Manager

Ao SR

General Office: GRANITE CITY, ILL. o
Plants: GRANITE CITY, ILL.+« EDDYSTONE, PA. « ST. LOUIS, MO. » AVONMORE,; PA.
Divisions: ST. LOUIS CAR « NATIONAL ROLL

WED/vs
Encl.




Form AEC-313 ATOMIC ENERGY COMMISSION Form approved.

(558 APPLICATION FOR BYPRODUCT MATERIAL LICENSE

INSTRUCT!IONS.-Complete items 1 through 16 if this is on initial application. If application is for renewal of a license, com-
plete only ltems 1 through 7 aond indicate new information or changes in the program as requested in Items 8 through 15, Use
supplemental sheets where necessary. Item 16 must be completed on cll applications. Moil three copies to: U. S. Atomic Energy
Commission, Washington 25, D. C. Attention: Isotopes Branch, Division of Licensing and Regulation. Upon approval of this
application, the applicant will receive an AEC Byproduct Material License. An AEC Byproduct Material License is issved 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. (o) NAME AND STREET ADDRESS OF APPLICANT. (Institution, firm, hospital, [{b) STREET ADDRESS(ES) AT WHICH BYPRODUCT MATERIAL WILL BE USED. (If

_person, efc.) different from 1 (a).)
General Steel Industries '
1417 State Street \ Same

Granite City, Illimois

2. DEPARTMENT TO USE BYPRODUCT MATERIAL 3. PREVIOUS LICENSE NUMBER(S). (If this is an application for renewdl of o

. L . license, please indicate and give number.) mlic .t’-“ !.r
Metallurgy Departmeat S ' ronewal of licease No. 12-82}1-1

expiration date April 30, 1§

4. INDIVIDUAL USER(S5): -(Name and title of individual(s) who will use or directly |5. RADIATION PROTECTION OFFICER (Name of person des’gna'ed as radiation pro-
(S) [ P

supervise use of byproduct material.  Give training and experience in ltems 8 and tection officer if other than'individual user.” Atach resime of his training and ex-
9.) ’ ' - perience as in Items 8 and 9.) .

Mr. Robert Ripley : Mr. Robert Ripley with assistance

(Bes attached) : . from a consulting physicist from

Nuclear Consultants Corporation

6. (o) BYPRODUCT MATERIAL. (Elements {b) CHEMICAL AND/OR PHYSICAL FORM AND MAXIMUM NUMBER OF MILLICURIES OF EACH CHEMICAL AND/OR PHYS-
and mass number_of each.} ) ICAL FORM THAT YOU WILL POSSESS AT ANY ONE TIME.  (If sealed source(s), also state name of manufacturer, model
S " number, number of sources and maximum activity per source.)

Metallic source of Cobalt in a sealed source. The
sealed source was obtained from the Budd Company,

their source capsule assembly No. 300-051706(B).

Thexe are two such sources mounted im the Budd
Company's Model 110A Unitren Radiographic cameras,

each source will be less tham 1 curie each. L

7. DESCRIBE PURPOSE FOR . WHICH BYPRODUCT MATERIAL WiILL BE USED. (I byproduct material is for *human t)se," supplement A (Form AEC-313a) must be com-
- pleted in lieu of this item. If byproduct material is in the form of o seoled source, include the moke and model number of the storage container ond/or device in
which the source will be stored ond/or used.)

This materizl (C0-60) is in the form of a seanled source to be used only within
a specially constructed room in the plant for radiographic inspections of large
steel castings. The source capsule assembly nusber is the Budd Company Model
300-041706(3) and is used in a rollout type camera, the Budd Company's Model
110A Unitren Radiegraphic equipaent.

{Continved on reverse sidel
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‘Form AEC-313 (5-58) Page Two
TRAINING AND EXPERIENCE OF EACH INDIVIDUAL NAMED IN ITEM 4 (Use supplemental sheets if necessary)

8. TYPE OF TRAINING : DURATION OF | ONTHE JOB | FORMAL COURSE
st S A WHERE TRAINED' co e 1RA'N'NG '''''' (Clrdeamwer) '(Circle’an.\‘wer)"‘""
va. Principles ond practices of radiation Yes No Yes No

protection. . . ..., . ... L L. s‘. ‘tt“h.‘
b. Radioactivity measurement stondardiza-

tion and monitoring techniques and in-| : ‘ Yes No Yes No

struments. . ... .. ... Ll
c. Mathematics and calculations basic to the Yes No Yes No

use and measurement of radioactivity . .
d. Blologlcal effects of rodlohon ........ . » , e _ st N°_ es °
9. EXPERIENCE WITH RADIATION. (Actual use of radioisotopes or equivalent experience.) ) )
ISOTOPE | MAXIMUM AMOUNT WHERE EXPERIENCE WAS GAINED DURATION OF EXPERIENCE " TYPE OF USE

See attached
10. RADIATION DETECTION INSTRUMENTS. (Usé:'supple'r‘nenful sheels. if ‘necessary.}
TYPE OF INSTRUMENTS NUMBER RAD!ATION SENSITIVITY RANGE WINDOW THICKNESS " USE -

(Include make and model ‘number of each) | AVAILABLE DETECTED {mr/hr) (mg/em?) (Monitoring, surveying, measuring)

NRD Model CS~40A -2 | beta | 0-5 - |30 mg/en*  Monitoring and -
C e | gemms: | 0-50 : . |Burveying - -
0-5000
0-50000

ar/br

i

11. METHOD, FREQUENCY -AND- STANDARDS: USED IN;CALIBRATING. INSTRUMENTS me‘ Aaovslvcry t:hnee mtha O lft.t‘
each repair by s physicist from. Euclm_cauulmts, co-w nul x.-zzs lnruu of
Standards sources:are-used. for calibratien,

12. FitM BADGES DOSIMETERS AND BIO AS.SA‘Y_ PROCEDURES USED, _“(For. film badges, spec:fy method'of cohbrahng and pmceumg, or name of suppher)
Bi-VWeekly film bndse service is, .supplied by Ruclear Conmsultants: Corp., .and each
person is supplied with a 0~200 mr pocket dosimeter manufactured by the Victoreen
.Imtruun: Company. -

INFORMATION TO BE SUBMITTED ON ADDITIONAL SHEETS

13. FACILITIES AND EQUIPMENT. Describe laboratory facilities and remote hondling equipment, storage coMumers shneldnng, fume hoods, etc. Explanatory sketch
of facility is ottached. (Circle onswer) @ No 8.‘ .tt.cw

14. RADIATION PROTECTION PROGRAM. Describe the radiation protection program |nc|udmg control measures.  If opphcuho’n covers sealed sources, submit leak
testing procedures where applicable, name, fraining, cmd experience of person fo perform leak fests, and arrangements for performing mmol rcdmhon survey, serv-

icing, maintenance dnd repair of the source.-
_ . 8ee :attachod

15. WASTE DISPOSAL. If a commercial waste disposal service is employed, specify name of company. 0'herwnse, submit detailed descnphon of me'hods whuch will .

be used for duposmg of rodloocnve wastes and eshmutes of the type and amount of activity involved. m '“‘d m“’

"CERTIFICATE (This item must be completed by applicant)

16. THE APPLICANT AND ANY OFFICIAL EXECUTING THIS CERTIFIC WTHE APPLICANT NAMED IN ITEM 1, CERTIFY THAT THIS f\PPLICATlON IS
PREPARED IN CONFORMITY WITH TITLE 10, CODE OF FEDERAL JYATI N s AND THAT ALl INFORMATION CONTA!NED HEREIN, lNClUDlNG ANY
SUPPLEMENTS ATTACHED ‘HERETO, IS TRUE AND: CORRECH EDGE AND BELIEF.: . i . RN

Sﬁ;m// ‘

By;: #
Blﬁfgg&’g@ 'President & Ge/néral \ﬁanager

Date

-

,.Tli(lve\'g?' certifying official

WARNING.—18 U. 5. C., Section 1001; Act of June 25.¥ ¥
representation to any depar'men' or agency of the United States"

* U.S. GOVERNMENT PRINTING OFFICE : 1961 O-590221




porm amceotsn | APPLICATION-rOR BYPRODUCT MATERIAL LICENSE - | zom soproes.

(6-85) SUPPLEMENT B—SEALED SOURCES . Budget Bureau No. 38-R0z8.3.

If apphcatlon is for byproduct material to-be tsed 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 1. - An applicant desiring
to menufacture a sealed source should complete Scction II.’ If information has been submitted previously and there are no changes’”
in the sealed source and/for device design or other charges in information submitted previously, details requested below may be:
omitted provided reference is-made on'liné below to the apphcatlon or other décument on whlch this.information appears: .

SECTION I—USE (See instructions)

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

A Manufacturer or suppller of sealed source and/or device -_m Budd. Oon V.o M}J-Q;__Eﬂa .
B. Make and model number of sealed source and/or device . Capnnle.mgmbly MM--(B)-.MM& lm
C. Person who will hold- legal title-to sealed source Gﬁﬂﬁx‘ll Stml Indnsttisn, lﬁﬂ.-_.._.ﬂrmn Gi.iy.-_

2 (a) NAME OF PERSON WHO WILL PERFORM NEFE.;SARY PERIODIC LEAKAGE TESTS (6 -month mtmmla for bela -gamma, 8- monzh period for alpha emttlera See Imt .

(b) IF ABOVE PERSON IS NOT THE SUPPLIER, MANUFACTURER NOR A COMMERCIAL LABORATORY ROUTIN OFFERING SUCH SERVICES, GIVE BRIEF STAT
MENT OF EXPERIENCE OR TRAINING OF SUCH PERSON IN TECHNIQUES TO, BE EMPLOYED A STATEMENT OF LEAK TESTING PROCEDURES INCLUD
EVIDENCE OF ITS EFFICACY AND INSTRUMENTATION TO BE USED:* . .

Miclear Cansultants Corporation is -a 1sb
under A.E.c. Licenses #2&-11296-1 (J&@)

3. ARRANGEMENTS WHICH WILL PREVAIL FOR PERFORMING INITIAL RADIATION SURVEY (if eppropriate}, SERVICING MAINTENANCE REPAIR, CONTROL AND

DISPOSAL. E¥C...OF THE SOURCE Radiatian physioist from uucloar Consultents’ co:parauon _
7 of the mﬂiﬁaa upon theroanpletion of the immlat.i

L omme o T T PRRUAIN RIS RETPRYL

SECTION.1I—MANUFACTURE

4. IF SEALED SOURCE TO BE MANUFACTURED OR FABRICATED BY THE APPLICANT 1S DESIGNED TO TRANSMIT ONLY GAMMA RAYS AND CONTAINS IN ELEMENTAL'
FORM (but not powders) COBALT 60, IRIDIUM 192, GOLD 198, TANTALUM 182, OR THULIUM 170, GIVE: FOLLOWING INFORMATION AND DISREGARD ‘QUESTIONS '}
5 THROUGH 12 ON THIS SUPPLEMENT: .

(a) Quantlty of byproduet- ma.terlal per source and model number

~ (b) ‘Leak testmg procedure to be employed

(c) ‘Attach annotated.- -engineering dra,wmg of source container’ and holder, if am

(d) Describe labél to be affixed to source container and/or source holder (or att ach copy. See'inétructions):

(Continued on reverse side)




-

Form AEC-318b

APPLI.....10N FOR BYPRODUCT. MATERIAL HCenSE. | ppgerie

SUPPLEMENT B-~SEALED SOURCES '

Py memn relan b

..ALL SEALED,, SOURCES {OTHER. THAN., THOSEwDEFINED IN ITEM R

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

S

6. MEANS BY WHICH BYPRODUCTiMATERIAL'WILL‘ BE DEPOSITED IN'SOURCE CONTAINER: LT e

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

[

. TYPE OF SEAL TO BE USED TO PRECLUDE LEAKAGE OF RADIOACTIVETY TO EXTERIOR.OF SOURCE:

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

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

..

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

YD VICES CONTAINING SEALED" OURCE -
(Give followmg mformatzon if sealed source is'{o be mounted ina demce)

13. _?EA&EI'IVII}:IENOTATED ENGINEERING DRAWING OF DEVICE INCLUDING MODEL NUMBER AND DETAILS OF MOUNTING OF CONTAINER OR SOURCE HOLDER IN

.\1

S

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

.16. DESCRIBE DESIGN FEATURES WHICH SERVE TO MINIMIZE RADIATION HAZARD FROM THE DIRECT BEAM AND SECONDARY RADIATION (Im:ludma tvpa and umomu v
of shielding as well as limit ibility inherent in installations where use is contemplated)

2 512 DE§CRIBE LABEL TO BE AFFIXED TO DEVICE (or auaél_l copy."_._‘ See instructions):

YES NO

“118. RADIATION PROFILE OF A'PROTOTYPE DEVICE 1S ATTACHED. (Circle your engwer).




5.8.6. Fozm 313 Pabruazy i, 2963
&, 8, 9. : :

#or the backgreumd ef Gaavral Stecl Industriecs experience wigh
radiagion see erigimeal licence application sttechuent A.B.C. 313 4. 8. 9.

{ateached). ////,

We reguest permission ke edd the nese eﬁ Br. Raymend Duke to ehe
145t of ilcomsed radiegraphere due £o tha recirenens of William Graex. Ky,
Buke kas ezrended 3 icegure eouree given by H. Ronncker, Ph.B. of Wueleeyw W B
Coamculiants of S¢. Leuis, ¥Mo. in complismce with Title 10 Atomic Zoexgy —— Xy
Paxt 31 uvtilizsing as # golde the cutline in Appendiz A. ' '

¥r. Buke has & wecke expericuoce 88 ou @ssistant rediegrapher, bosh
in ehe use of Co~€D and the 24 M.E.V. Becatromn. He has revealed a remarkabie
competency in the operation of the twe Budd Le. Uaitrons (250 mc Ce-60 each}
and all radistion pretection dovices applicable te our licease.

4n ovaluakion of his oporeting efficlency by Mrx. W. B. Davis and \EQQxQJ
Hr., R. ¥. Ripley indigates that he fully qualifles as 2 vediographer wi&hia \‘
the scopa of the G. 8. . license and A. E. ©. vegulations,

#e further reguest the addisica eof Hx. Ler@y Dell to ouvlicamse
as an gpproved Radiographex. Ny. Dell has attandad the lectuze course mea-
tioned sbove and has been judged by Messva. Ripley ond Davis as compstent
in the operatiocn of all our vadlegraphic snd menitoring davices. He is a |
foreman, assisting Ir. Ripiey in supervieion of the CLhemiesl & Teostiag {
Leboratery, end as a foreman should have access ¢o and knowiedge of our R
procedure. Although fully eapeble of being & “radiographez”, he will mot :
de any actual work as & vadiegrapher. He has had several moathe erperience
with the Betatwon and radium prior e our purchase ef the Budd Co. Unitrems

end Co-60,

In addition, we request tha additien of ﬁhe failaﬁing as approved
v&diegraphere' v /

A ' A ‘X
1, Grorge Doveghazl N N;?!\ r,&gv
2. Yaltey Vuaovic '{“ LT

3. Baxl Hall T

Y
K
i

These three mem have sttemdsd ¢ho zbove mentioned lecture couzse N
given by Dr. Komuoeker. AC ghe pregsuc gime, they are genmcal and xeutﬁne )
chemists in the quality centrol laborateries, ~Dus 6 anticipated retirements ot
amd AnErcased sadlographic verk load fluctatiens during the 1963 licemse ;%
vear chece mgn, 3£ approved, would be integrated withim our present radios ‘

graphic group. They will receive om che jeb tz&iningfggﬂgpslﬁa@d in the 'y

atseched ¢r“&uing progream suhmizﬁea for A. B. C. Zpproval.

e e S S

,,,,,,,

ét the preseat time our training program is iw the precess of belug
fornalized and submitted to the 4. B. .. With the excoptien of the texthosl
nov baing prepaved, PBr. Romanckor’s lecturc ecouvrse, amd spplicable A. B. €.
rules end zagulaticns, 1¢ is the seme basie couree that has bewn 30 succespful

D

49574
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NP
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/ , _
ag ¢, 8. ¥. for the past 15 Ba 20 yesxs. This success is measured by the
radidicion ezposuvra records. PBuwing these years the respective A, BE. C.

publizhed vecommendations snd exposure dosags limlts wore follewed. Wo
ong hos exceeded ehama limige. ' :






Consultants on Rau...sotopes for the Medical Profession

9842 Manchester Road  St, Louls 19, Missourl  314—WOodland 2-2162
1747 Victory Boulevard Glendale 1, California 213—CHapman 5-3965
17807 Detroit Avenue Cleveiand 7, Ohlo 218—LAkewood 1-2222

Reply To: St. Louis 3 Missouril
, January 25, 1963

Mr. William E. Davis
Plant Metallurdst
General Steel Industries
1417 State Street
Granite City, Illinois

Dear Mr. Davis:

Enclosed you will find a cross sectional drawing of your
foundry building #6 in the area of your radiographic
roonm.

As you will recall, last Saturday (January 19, 1963)
during my visit to your plant I made a complete radilation
survey of the area immediately above the radiographic room
to determine, by measurement, the actual radiation fields
present when your Co-60 radiographic sources are in use.

I had previously made calculations of these fields for you, i
however, during your last A.E.C. inspection the question ‘
was raised as to the actual measurements of these fields. AR
Since it was a bad, snowy day I declined the invitatlon to -
crawl around on top of the roof to make actual measurements! i
I did, however, personally climb into the crane cab and on - |
top of this cab where there 1s a catwalk which spans the P
complete bulilding immediately above the radiographic room. Lt

These measurements were made with an NRD Model CS-40 ioniza-
tion type survey meter. This meter had been calibrated in
our laboratories using a Bureau of Standards calibrated J‘
Co-60 standard. : ~

rnwo measurements were made - one with both sources placed
ingide of large casting as you would normally use them and
the second set of readings were made with both sources
laylng unshielded on the floor of the radiographic room.

Table one shows the measurements actually taken. From this =
it can be seen that the crane operator is quite safe even '
when both sources are completely exposed. The field

immedlately above the sources on the catwalk reaches a maximum
of 7 mr./hr. when both sources are completely exposed. This
‘does not present a problem since you already have a company



Mr. William E. Davis _ ‘
General Steel Industries page 2 cont.

policy established that no-one is allowed on the catwalk
without first checking with your office. No-one should, -

"~ of course, be allowed on this catwalk when the sources are

in use.

The other question posed by the inspector was the possible
radiation fields on the roof. As I stated earller, I did

not physically go to the roof for measurements, however, I'm
sure we have ample data to calculate the fields in the
positions indicated on the roof. I have selected all points
where i1t would be possible for maintenance men to be required
to work. Table II gives the calculated values for these v
various positions. :

As can be seen from this table, the highest field is that in
the ridge area immediately above the exposed sources at
position I. This represents a field of 0.85 mr./hr - well
below the 2 mr./hr. for unrestricted areas and would mean

a person would have to remain at this position about 120 hours
per week in order to exceed the 100 mr. per week limit. A
most unlikely situationl '

S

I would, however, recommend you extend your company policy

of requlring all malntenance men to clear through your office

~ before going onto the catwalk of the crane to include going /
onto the roof also. In this manner you can be certain no v
workmen will be in these areas when the sources are exposed.

I further recommend you make this report & part of your
permanent records and submit a copy to both the state and v
federal A.E.C. inspection agencies in answer to any questions
they may have concerning the radlation fields and control of
areas above your radiographic facilities.

Should you have any further questlons, please call on me at
your convenience. ’ :

Sincerely,
NUCLEAR CONSULTANTS CORPORATION

///{/(/ 4««/{.% : *

W. R. Konneker, Ph.D.

Certified Health Physicist | ' WRKtim
: : : . cc:WRK

enclosures



Seat of
Catwalk
Catwalk
Catwalk

Catwalk
sources

Catwalk

TABLE I

the crane operator

on top of crane
immediately above wall
irmediately above sources

about half-way between
and operator's position

immediately above

operator's position

Cetwalk

immediately above

end wall of room

sources in sources on

casting floor

OQB'MO]MO lmr'./hI‘.

1 mr./nr. 11/2 mr./hr.

l mr./hl‘o . {1/3 mr ./‘L:l ‘‘‘‘‘ . T
~31/2 me./or. 7 me./or.

11

.

/2 wr./or. 2 1/27me./br.

-

1 mr./hr. 1 1/2 mr./hr.

0.5mr./hr. 1 mr./hr.



TABLE II

All based on both sources completely exposed using
closest measured point and the inverse square law.
No additional shielding assumed.

L. Area between two buildings 68' from
sources (use measured field at C
for calculation). 0.4 mr./hr.

H. Platform inside building used to
work on window controls 60' from
sources (used measured field at

C for calculation). - 0.52 mr./hr.

I. Ridge area on top of roof 52!
from sources (used measured field
at D for calculation). 0.85 mr./nr.

J. A second platform inside building
used to work on window controls
56! from sources {used measured
field at E for calculation). 0.45

K. Edge of building 62 feet from
sources (used measured field at
F for calculation). | 0.4 mr./nr.
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A.B.C. Form 313 February 1, 1963
&, 8. 9. : ‘ :

Por the background of (Quasral Stesl Industrics cexperience wigh
radlation see origimal licence application attechnent A.B.C. 313 4. 8. 9.
{attached).

. We reguest pormission e add the nems of Mr. Raymosd Duke Re the
1418t of licemsed radiegzaphers due to the zetirement of William Graer. Kr.
Buke bas ziteaded a lecture couxse givem by ¥W. Renncker, Ph.D. ef Nuecleer B
Compultants of St. Louis, Mo. in compliemce with Title 10 Actemic Swexgy VKSLW’
Part 31 utilizicg as 2 gulde the cutlime in Appendix A. %

¥r. Puke has & weeké éxpez-iem:e as &an asaistana‘ radiographer, both
in the use of Co-60 and the 24 M.E.V. Betcatron.. He has revealed 8 remarkebie

competency in the ration of the twe Budd Co. Uaitrons (250 mc Co-60 cach)
and 21l 7 e.t: on protection desvices applicabla te our licemse.
An evaluation of his operecing efficiency by Mr. W. E. Davis sed ;\Bu;(v

Br. R. W. Riplay indicatas that he fully qualifies as a rediographer within
the scope of tke G. S. I. license and A. E. C. regulations.

as an approved Radiegrapherx. Mr. Del) has attendzd the lecture course men-
tioned sboave and has been judged by Kessrs. Ripley and Davis as competent
in the operation of all our radiographic and monitoring devices. He is a

foreman, assisting iMr. Ripley in supexvision ef the Cheomical & Testisg \
Laboratery, and as a foremam should hsve access ¢o and knowledge of our \
procedure. Although fully capsble of being a “radiographex”, ke will mot \
do any actual werk as a radiegvapber. He has had several mosthe ewpsriemce |
with the Betatron and radiuvm prior te our purchase ef the Budd Co. Unitrems \i
end 80°60 S

We further request the sdditlioa of Mr. Leroy Dell to our licemse r

In addition, we request tha addition of the Eyilwing as approved
rediographere: : =/ '

i, Geoz'ge Doveghezi
2. Walter VYunovic
3. Barl Rall

These three men have attemded tho sbove mentioned lecture ceurse Nl;(
given by Dr. Romucker. At the presont $ime, theoy are general and routine '

chemists in the quality cenmtrol laboratoxies. Dus to auticipated retirewents '-r"‘s' ,
amd increased radliographic work load ‘fluctacions during the 1963 licemnse /

b

year thece men, if approved, would be integrated withim our present radio- Zead [
graphic group. They will receive om the job trainimg 2s outlined im the o, -~
attached t:miniug program submitted For A. mﬁfmaa. w J'“ ‘/a ~f“9

At the presaat time cur training program is im the pmcesa of being,
formalized and submitted to the A. B. C. Wigh the excoptien of the textbook
novw baing prepared, Br. Ronncker's lecture couxse, apd applicable A. B. C.
rules and rsgulations, it is the same basic course that has beem so guccessful



VSSL/

at G. S 2. for the past 15 to 20 years. This success i measured by the
rvadigtion exposure records. Buring these years the rvespective A. E. C.
published rxecommendations and exposuxe dosage l.imts were follewsd. No
one has wceeded ehese limlgs., :






Consultants on '‘Rawu...sotopes for tvhe‘:M'ec-Iical P.rollessio_n?;

. ‘9842 Manchester Road ' 8t. Loul- 19, Ml-'cétllvrrly - 314—WOodiand 2-2162
* 1717.Victory. Boulavard . Glendale 1, Caiifornia * - 213—CHapman 5-3968
- 17907 Detroit Avenus - " Cleveland 7.'Ohlo - . 216—LAKewood 1-2222 _

’Ram,Ta~ St. Louis, Missouri
o Jenuary 25, 1963

Mr. William E. Davis
Plant Metallumdst o
General Steel Industries :
. 1417 State Street . '
" Granite City, Illinois

Dear Mr. Davis-

'Enclosed you .will find a cross sectional drawing of your
- foundry building #6 in the area of your radiographic o
L POOM. ‘

“As you will recall, last Saturday (January 19, 1963)

"during my visit to your plant I made a complete radiation
survey of the area immediately above the radiographic room
to determine, by measurement, the actual radiation fields e
present when your Co-60 radiographic sources are in use. N

I had previously made calculations of these fields for you, S

however, during your last A.E.C. inspection the question = 1§ . = 7

was raised as to the actual measurements of these fields. . ~i:

Since it was.a bad, snowy day I declined the invitation to “: .
‘crawl around on top of the roof to make actual measurementsl.

I did, however, personally climb into the crane cab and"on . =

top of this cab where there is a catwalk which spans the LR
. complete building immediately above the radiographic room, f,

The se nmeasurements were made with an NRD Model - CS 40 ioniza-. o
tion type survey meter. This meter had been calibrated In- o

., our laboratories using a Bureau of Standards calibrated S
Co=~60 standard. . S

Two measurements were made - one with both sources placed
. inside of large casting as you would normally use them and

© . the second set of readings were made wlith both sources
'VLJelaying unshielded on the floor of the radiographic room.

Table one shows the measurements actually taken. From thisfx
it can be seen that the crane operator is quite safe. even ‘

when both sources are completely ‘exposed. The fleld . :

*-immediately above the sources on the’ ‘catwalk reaches- 8- maximum
. of 7.mr./hr. when both sources are completely exposed.- This
- does not present a problem since you already have a company




“guestion. posed by

’ﬁfn_.\ejlds- on, the




TABLE I

Seat Qf the crane operator
Catwalk on top of crane

Catwalk immediately above wall
Catwalk immediately above sources

Catwalk about half-way between
sources and operator!s position

Catwalk immediately above

operator's position

Cetwalk immediately above
end wall of room

sources Iin
casting

0.5 mr./Ir.
1 mr./nr.
1 mr./hr.

11/2 mr./nr.

1 mr./hr.

0.5 mr./hr,

sources on
floor

Hw%

1 mr./hr.
11/2 mr./nr.

{3 me./ore

hr./hftl/}

1 1/2 nr./hr.

1 mr./nr.

2 1/2me. /ar.



. TABLE TI

All based on both sources ccmpietely exposed using S
"~ closest measured point and the inverse square law. . : Lo
- No additional shielding assumed. o AR

L. Area between two buildings 68' from’ _
sources {use measured field at ¢ : B
for calculation) _ 7 0.4 mr./hr.

H. Platform inside building used to
- work on window controls 60! from
sources (used’ measured field at , - -
C for calculation) 0.52 mr./nr.

.. I. Ridge area on top of roof 52"
" from sources (used measured field o - S
at D for calculation). - 0.85 mr./br. L

J. A second platform inside building -
: used to work on window controls :
56! from sources (used measured : v
field at E for calculation). - 045

‘K. Edge of bullding 62 feet from
. sources (used measured field at ' e
- F for calculatlon) . 7 Oy mr./ue.




CONIENTS

INDUSTRIAL RADIOCRAPEER TRAINING PROGRAM

SUBMITIED FOR APPROVAL OF A, E. C,

PART X Qutline of ¢ralming program

PART XI Outline of text to be issued to gach
radiographer when printed

_PART I11 Sample Quiz

PART IV  Evaluaticn sheet



PART I

OUTLIEE OF TRAIRING FROGRAM



kediation Safeky Traivmiong Program for Industrial Raéiegzeyhers at Gensxal

Steal Indusexies - Granite City Plent

".‘_\,»‘9 e
kN 3 PR

J d X {Q@\;a

I. Conducted by ! ’{
I;JIEGber& W. Ripley G. 8. I. Health Px@téctien,Officer
2. William B. Davis 6. 5. 1. Plant Matallurgist
3. DbDr. Y. Konneker Nuelaar Consulezats Corp. N
- : . s . v - ’ - . Gw,. oy
¥i. Iattial Zreining DJ"
1. Lccaure course by Dr. Eomneker covarimg 21l {tems liszad in 7
Title 10 Part 31 Appeadﬁx A,
2. 1Issue ezch man tent o radigtion physics (zee attached eutlina ; '
of text) 28 soom as it is prepazed. . (,,
- P 5 T
Lrb (4
3. Informal discussicas of eaxe among radiographer tgainee, radio-“ gy
graphers, and Measers. Davis and Ripley. ’:4[\2
: O
4. Test on textbosk cemtent. ‘ T
5. bDiscussion and explanation of say chasges or sdditioms to ﬁ+“§“ S
' &.E.C. regulation, §.8.X. procedure or equipment, '
IX%. Determination of Traimee Understanding \\z;L Ao e
. i . . h!
1. @Qral questions and emswers at conclusion of lecture. Ao
. ~
2. Trolnees tcoke nokes. '?Q“Qyiﬂ°
3. Daily exchange of infermation sud idees during work day.
L, Up to this time February 1, 1963 no formal writte= tests have
"~ been given. Kost of the presemt zediographezs have worked wich |
. zediuvm, cobalk, amd a 24 M.E.V. Betatzen for 2 - 13 yeaxs.. Thay |
 are compatent im canipulatien of all equipmeat and cegmlizant of
hozlth physies. During this perisd the eczposure limits published |
by the A.B.C. at the appilecable time were follewed. They ware /‘
never exceeded and averaged uwedex 25%. /
3. Shoret cuiszes to both trainses and approeved radiog:ayhers &t
edd intervals. ///
6. Afger Februsry 1, 1963 skert test to be givem om lecture content. )
) Z/&”d{, 7/(, L;j/_m.,.-u‘—, ‘
i¥. ©Cn ¢he deb Training Tt

i.

Minimem of & weeks as amsiszaag zediegraphers deiag all actual

operaticns under the coastant aupervisian Qf az AB.C.
zaﬁie@ra@ber. ,

appxevedv///’



- 2., Instrumenis used sre as follows:

a. Two Budd Co. Unitren Exposure Devicss eack -
- holding 250 me of cobalt 60,

b, Two CS~&L0A Buger survey ims¢ruments. - ' /
C. Viéchen mincmetey &nd 'paekee 1oaizé&£em chember .

d. Usae of £film badges, g 1 ‘ /
: . / Apr S .
@. Blesd eount preoscdura. ““\.\\ = Q%H‘” : —

'f. Maintenance of required recor;d-\s.\

¥. Precedure for Determining Competency
1. Random observation during 'job traising by Mr. R. Ripley.
Canstant observation by radiographers. '

.. 2. Baeh grainece, &t the completion of & weeks en the job traimisg,
will go ehrough the complete work procedura, amd simulate sach
cmargency procedure undar the observatiom of Kessvs. Ripley ox ]
Davis. His competengy will be evaluated. (See attached svalu-
ation form). If nocessaxy he will be given anm additional gwo /
weaks of on the job traimimg or any other corrective informatien
as indicated em his evalustien form. Whea he is evaluated as
computent be will ba declared a "rediographer™. Recoxrd eof bis
evaluation ead quigzes wili be maintaised.



PART I3

' TEXT OUILINE



Rediation Safety Traialng Progrem fer Industrial Radiegraphers at General
Steel Industvies - Granite Clky Pilant

1. Fusdemontals of Radiation Safety

A. Rediatien

1. atomle structure

2,
3.
&,

isoctope & xadiation
alpha, beta & gemms
intarectien with matter

5. 2 radistion & gamma radistion,

B. Glessary

i,
2.

terms -~ Learn them f£ivst
sigaificence & ezplamation of

€. Radiastion Levels

1.
2,

Jo

unrestricted ares, éefine, exp!ain dapgers ia
radiacion area - % "
bigh radiation area w " "

B. Health Hazards from Radiation.

1 -
8o
3.
4.
2.

whole bedy effects

revereibility & ixveversibility

gkin effect

reproedustive orgens - gensties & future senaraticns

effect on blood

B. Betatven

19
2.

3,

&,
5.
6.

theory v
eperation of
hesards from

radiatien Frem

comparison vith garma frem Co-60
safety devices, precedure, & ezplanatcion of

7, Hethods of Centrelling Radistcion Dosage

L.

2,

time
a. equatiogns
b, explanation

distance
8. egquations
b. explonation

3. shielding

a. eguatiens, charts & graphs
b. absorbtion factors
c. nalf valuve layars



11, Radistion Detectien Instruments
Ao Raéié&isn Betaection Iustruments

L. Buecor C3-404 survey meter
‘ &, primciple of operatien
b. gperatice technique
¢. limications
d. calibration

- 2. Film Badge
a. priuciple of
b. use of
¢. limications

3. Vickoveen Hinomster & Pocket Chambers
a. prinecipile of
b, use of
. €. limitaticns

B. Survey Techniques

1. Gaoeral
a, background & its aignificanee
b, equations

2. Qur Operagien at 6.8.%.
a, techalque
b, documentation & recovds

i1X. Redlographic Boulipment
A. Budd Co. Bxposure Bavica

i, Blagrems
&, axplanation
- b. limications
¢, advantages

2 Operation of -
a, thsory :
b. sur prossdure

3. Storage Comtainer .
a8, raquirements
b, qualifications of Budd Co., Device
¢. AEB.C. requivenants

I¥. Precadure

4. Regular Opersation Procedure
&, review step by stap
b. explenation of

B. Emsrgency Opareticg Procedures
8., reviev step by step '
b. explanstion of



¥. A.E.C. Reguletion .
4. Ticle 10 Paxt 30
8. review
b. explain

7
!

3. Title 10 Part 31
a. gaview
b, axplain

€. fitle 10 Part 30 -
a. veview
‘b explain -

vi. Equipment & Operation of in the Rediographic Installatien Itself
A, Budd Co. Exposure Devica

1. Actual.operatien'af, by a@sch imdividual uamtil he
becomas proficiest in its operatiom. '

2. Actual recerding of any and all records raquired
by A.E.c & G.8.1. :

B. C8-40A Survey Mater

L. Actual operatien of, by each imdividual umtdl be
becomas prefieieat im its eoperation. -

2. Actuel recording of any and all recoexds reguired
by A.E.C. & G.5.X.

€. Pocket Chamber & iicometar

[ 4

L, Actual gperatien of, by each imdividual until he
bocomes proficieut im its eperatiom.

2. Actual recording of any amd all records vequired
by A.E.C. & 6.8.%.

'D. Film Badge .

‘1, Actual practice and full explanation of procedure
of receival, use and mailimg to Badge Service Companmy.
—_——

2. Explanatien of records requived by A.R.C. & G.S.1.

VII. All Bgustions Kecessary for Safe Operatien Reviewad r“\)_

™ -
—

VIIZI. Written Test with eamphasis on:

1. Eguations & calculatioms for pereemnel ptatection, (shieclding
gime distance)

2. Betectionm, surveys & personael zonitering

3. Health Hasards



10.

11,
12,

13.

BIBLICCRAPHY s e ot
- . e
Bediatior Heslth Physics Prxogram OQutiine - I
. Ins:tuaente Pivisier Budd Ceo. o

Znstruc&ien Mzausl Hedel IROA Unicroen
Ipstruments Bivision Budd Co.

Instruction ﬁnaual Hlucor C5-404A Suzvey MHater
Huclear Corp. of America

Heasurements of Radioactivity
Hational Bureau ef Stemdards ,
U. S. Geveramant Printing Office

Losg Al&mna Handbook of Radiaticn Moniterimg
Los Alsmes Scientific Lazboratory
U. 5. Goveroment Printiag Office

Proteetion Against Radistiea from Redium Cobalt 60 & Cesium 137
Raticaal Bureau of S8tandards ‘
U. S. Geveremant Printing Office

Radialogican Monitoring Methods & Instruments
Hagional Bureau of Stasdazds
U. §. Goverument Printiag Ofiice

Protection Againet Redistiom £xem Sealed GCemma Sources
flational Bureau of Stendavds
¥, §. Governzant Printing Offiecs

The Tolarsnce Dess
s. T. Caatril K. B,
H. ¥. Parker '
Argoane Naticnael Laboraterxy

The Bffects of Irradiation em the Blaod & Bleod Poruming Tismuea
8, T. Contril
L. Jaccbson
J. J. Bicksen
Argoane Hetisral Laboratery

Radioaceive Isctopes as Source im Imdustrial Radiogxaphy
' Gerald H. Teaney
Los Alamo Scismtific Lsboratexy

The Lethel Effects of Rediagien
- BEdweyd Spaema, Ph.D.
Selentific fmerican

Ceneral Colloge Chemigery
L. B. Richardsen
&, J. Scenlstg
Heary Holt & Co.



14,
13.

1é.

i7.

i3.

18,
20,

2%,

az,

BIBLIOGRAPHY

Background Informaticm con the 25 Milliom Betatron Velt
Allis Chalmers Hfg. Co.

25 Million Volt Betatrom HManusl
Allis Chalesrs Hfg. Co.

The Use of Cobalt 60 fer Industricl Radiograpby
A. Morrisen
FPhysies Bivisiea _
Hational Research Council of Csnada

Radictian Physics & Bomb Phemomsuslogy
Y. 8. Government Priamting Office

Canezete as & Protective Baaner for Gemma Raye from Ccbalt 60
R. J. Keenedy
H. O. Wyckoff
H. H, Smyder
Hationail Bureav of Standards
¥, 5. Government Pylating Office

Title 10 Atealc Encrgy Perxi 20 Stamdards for Pretection ageimst Rediation

Cede of Fedaral Regulatione

Title 10 Atemic Energy Part 30 Licengzing of Byprodust Haterial
Code of Federal Regulations

Fitle 10 Atomic Engxgy Part 31 BRazdiation Safety Roquirements for ‘
Rmdiographic Operation
Code of Pederal Regulations

Eiaeesea & Buelesr Phyaice
J. B, Hoag, Ph.D.
D. Van Festrand Comupany, Ilms.



PART II1

SAMPLE TBST



i.

SAYPIR TEST

4 10 curie cebalt,msurée ig ¢o be used in the cemter of a 20 f&. squaze
reom constructed with 24 insh comcrete walls. What ie the radiatiea

intensity ag&:
-i. the'insiée surface of the wall.
2, the eutgide surface of the wall.

a. use 3" as H V,Lo for concrete
b. output of 14,400 mr/fbe feurie at 1 foot

If & surﬁey meeey shows a 2 mr/hour genma radistion level frem Co-60 amd

a man ig in this one for 2 hours, what radietion deosage will he receive?
. —N\ ’L

If ghe Kucor survey mater reads 3 amd the range sesle polmter £8 on 100X
vhat is the radiatien level? 1X? 1Q000X7?

Radiagien ﬁxposura Dosage may be reduced by three mothods. What are ghey?

Baplain the term 5 (H-18).

_ ®hat ave gthe 3 primaxy psrts of an stom? Y\

N\
R

List everything you can from the empression 27 C@eSQ.

Dascribe end discuss alpha, beta and gamma radiatien.

X

Craaite City, Zli8nois is im tegﬂenal 0££1ce srea number
with eperatien offices in _ .

Befims to khﬁ'best ef your ability.

a, B. ¥. Lo v
b, inverse square law
¢. isotope s/

d. half life /
e, gamma yadistion

£. ion ' /
5. backgrouvnd radiatien
h, curie ,

i. millicurie
j. ienization

8



PARTE IV

RADIOCRAPERRE TRAYHZES BYALUATEGH Sﬁm%’.&‘



HAE

RADIOGRAPHERS TRAIMIEG EVALUATIONR FORM

SYCEED

3.

B - GSZ Qpataeiag precedure

'F. Ucilization log

AGE, ___DaTE

Lacture test grade_

Text bosok test grade

Participation during lecture course

co@mments

Proficiency st the end of 4 veeks in operation of:
geed - adeguate

4. Budd Co. Unitrens

B. CS-40 A Survey Meter

€.  Viectoreen Mincmeter & :'
- pockat chambar

E. Sxmuiateé Smeggency
- Pregedure .
Buaber L

Humbar 2

6. Perscanel %ﬂﬂitori&g
- yeeords

Conmants

gesammﬂnda&£0a8°
. addftienal 2 weeks “on the job training

B. Additional academic knawledga

c. Qua&ifaes as A £.C. Rediographer

M;Mxk

‘\\\\\\“-~“u_ﬁﬂ“—_r.’#’ﬂ_’_”,ﬂ,ﬂ/k

TRALGRE RADIATIOF PROTECTION GePiCER /V@é“”rvw

jQA



ORICIFAL APPLICATION FOR LICEWSE
WUMBER 12-8271-1, RXPIRATION DATR APRIL 30, 1963

ISSUBD APRIL 18, 1962 AWD SIGHNED BY WILLIAM O. MILLER

FOR REFEREXCE ORLY

-



