TORM AEC:374, "1, S. ATOMIC ENERGY COMMISS™ ™. Pace 1 of Paces
BYPRODUCT MATERIAL LIC i2-8271-10 MR 70 0 5

Pursuant to the Atomic Energy Act of 1954 and Title 10, Code wus Fqulg:?l 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 accordance with fpglication
1. Name dated January 21, 1965,
’ General Steel Industries 3. License number}2-8271-1 is amended
9. s '
Address 1417 State Street 4. Explrailon 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. Cobalt”6Q A. Sealed Sources Budd Co. A. No single source to exceed
- Model 41706) 1 curie.

9. Authorized use

A. To be used in Budd Company Model 110AB exposure device for industrial radiography.

5
}

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,
YRadiation 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 maximm amount of radioactivity specified in

ltem 8 of this license provided: ’

(See Page 2)
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FORM AEC-374A “T.S. ATOMIC ENERGY COMMISSIC™ . Page_2 of 2 Pages
BYPRODUCT MATERIAL LICE.
Supplementary Sheet

License Number_12-8271~-1
(F66)

AMENDMENT NO. 3
12. (Continued)

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

B. Records of the licensee show th&t no more than the maximum amount of radioactivity pex

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 storége 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 and

use byproduct material described in Items 6, 7, and 8 of this license in accordance with

statements, representations, and gpocedures 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 glégpmgmﬁh@r%y Commission -
Mijer
JUN 2 2 1965 . Wﬂham 0.
Date

- Bl /44; el

Division of Matermk T.icensing
Washington, D. C. 20545




FORM huc-374 ** 8. ATOMIC ENERGY COMMISSION Page 1 of 2 Pages -
BYPRODUCT MATERIAL LICEN. ,, 12-327} l, AMENDMERT m. 3

Pursuant to the Atomic Energy Act of 1954 and Title 10, Code of Feéera 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 acecordence with spplicecion
L N dated Jenulixy 21, 19%8,
- NAme  goperal Sceel ludustries 3. License number 12-8271-1 is smended
T cirery. ¢ ) as follows:
2. Addres§ 1417 Stete Street 4. Expiration date
Granite City, lllinois Jupe 30, 19640
5. Reference N8/
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
&. Cobalt @ &, Sealed Sources (hdd Co. A, Yo single source to exceed
' Model 41706) 1 curie.

9. Authorized use

A. To be used im Budd Compeny lodel 11048 exposure device for induatrisl rediogrephy.

CONDITIONS
10. Unl};ass otherwise specified, the authorized place of use is the licensee’s address stated in Item
2 above:

11, The licemsce shall comply with the provisions of Title 10, Pert 20, Code of Federsl
‘aegalatim. Chapter 1, “Standards For Protection Against mxntm, “ and Partc 31,
“Bediation Safety Requirememts For iadiogrephic Uperetions.” 1la liev of the eoutrol
device reguiremencs of Sectiom 20.203(c)(2) of 1V CFR 20, the eatrsnce to the high
redistion ere2 must be under contiouous svrveillance of s radiogrepher or radio-
grapher's 8ssistent and/or locked, eo as to mAke the areeé insccessible &t all times
when & radistion level exists therein which could cause an individusl to receive &
dose in excess of 100 millirem in oue hour.

12. The licensee is euthorized te receive, possess, end use sealed sources of Cobalt 60
where the rddicactivity exceeds the mexioum amount of radiocectivity specified inm
ltem 8 of this license provided:

(See Page 2)




FORM AEC.374A " S. ATOMIC ENERGY COMMISSIO™ Page2 of 2 Pages
BYPRODUCT MATERIAL LICENS..

Supplementary Sheet
License Number. 12-BZJi-}1
{F6H)

"" m's‘

12. (Continwed)

A. Guch possession does nol exceed the guantity per source epecified in luem B by more
tham 10%;

8. EBecords of tue licensee show thet ne sove than the meximus smount of radiofctivicty p&n
source gpecified in Jiem 8 of the licanse was ordered from the supplier or trensferer
of the byproduct material; sud

G m levels of rediscion fer redisgraphic exposure devices and storsge cantdiners do
wot enceed ithese specified ipn Gection 31.101 of Title iU, Pext 1, Code of Fedursl
Bogulations, Chapter 1, “Badistion Gafety Sequirements For iadiegraphic Upexstions.™

13, Encept as specifically provided otherwise by this license, tbe licensec shall possess and
use byproduct saterisl described in items b, 7, aud 3 of this license in sccordasce with

statemsnts, representaticns, aud gyocedures comtaiued in the followiag applicstions snd
reiated documeats:

&, Applicetions dated Febreery 15, I%63, swd Jowuary 21, 1965.

8. letter doted Jone 1, 1963, frawm ¥. 4. Sorcis.

For the U. S. Atomic Energy Commission _

wUN 22 1965 Qriginal signed by
: Wllha”"‘ Mille

Date

" Division of Materials Licensing
Washington, D. C. 20545






January 21, 1965

ation
cmmission

Enclosed is ouxr application for the renewzl of United
Atomic Energy Commission Byproduct Material License #12-8271-1 co
form 4.E.C.=-313R (9-62) and attachments (a) through (i) reguired

I Eaw
Loem [S

4 copy of Mr. Loren J. Hueter's latest inspection report is also
4 a5 well as the veport of the State Board of Health of Iilinois.

During the preceding license year no changes have been made in
truction, equipment, source size or type, involving radioc-
isotopes. The only change in procedure is the substitution
Norris as radiation safety officer. A statement to this
TLect is part of the license renewzl application. In dition, & few

:s nave been changed due to changes in corporation perscanel.

Plezse send a supply of forms for next years license application,
ané an, amendments or changes that occurred during the recent months.

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

Yours very truly,

dg{/(i/éy{ /Zzéz%g/f

W. H. Rapp

H
Hh
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UNITED STATES ATOMIC ENERGY COMMISSION
DIVISION OF COMPLIANCE

LICENSLE ACKNGWI

el
Ui

ZCTION FINDINGS

D.

No Itemn of moncsmpliance was found.

s were not pronerly posted to indicate the presence of a RADIATIGN AREA.

b} or 31.302

were not properly posted to indicate the presence of a HIGH RADIATION AREA.
{c} (1) or 31.302

Rooms or arvas were not properly posted to indicate the presence of an AIRBORNE RADIOACTIVITY AREA.

10 CFR 20.2034

Hooms or ar

16 CFR 20.203(c)

us were not properly posted to indicate.the presence of RADIOACTIVE MATERIAL.

Coatainers were not properly labeled to indicate the prescnce of RADIOACTIVE MATERIAL.
10 CFR20.203(0) (1) or () (2)

s

. containers were not properly labeled to show the quantity, date of mcasurement, or kind of radiscctive mare

i the containers. 10 CFR 20.203(f) (4)

A current copy of 10 CFR 20, a copy of the license, or a copy of the operating procedures was nct properly posted o

10 CFR 20.206(b)

made av

s not properly posted. 10 CFR 20.206(c)

e radiation exposure of individuals were not properly maintained. 10 CI'R 20.401(a) or 31.203(b)

Records of

Records of surveys or disposals were not properly maintained. 1§ CFR 20.401(b) or 31.303(d)

Decords of receipt, transfer, dispesal, export or inveniory of licemsed material were not properly maintained.

10 CFR 30.41, 40.61 or 70.51
Records of leak tests were not maintained as prescribed in your license, or 10 CFR 31.105(c).

Records of inventories were not maintained. 10 CFR 31.106

ation logs were pot maintained. 10 CFR 31.107

3. LICENSEZ Y ACKNOWLEDGMENT

iiznce Inspector has explained and I understand the items of noncompliance listed above.
ance will be corrected within the next 30 days.

T

i

Saic) (Licensee Representative — Titla or Position}

he

C CONMPLIANCE REGION; O DIV, OF LIC. & REG.: [0 DIV. OF COMPLIANCE




eala
s

TV
MISIE S

~

Y
{ 'L‘.‘u




*

et

~
o

J
i
i
)
)
¢

presd

ke
Gile

JURGRSSES

et YT e
CELWELL




ST R 2o 1Y
LURLTUKS

o
)

<]
12
[y

e

o]

=)




“

P A N
NI, SO

T

Q




CHE SRS

AN

[PV & SN
515N Sl




rt

. Steel Industries in 1its normal operation produces a wide

3% very large steel castings for the military and for industry.

radiographic inspection is reguired

1 I

w most of these castings., 7To dete, we have used guite satis-

0 mg. radium sources. These have been used with a

decided to obtain

cameras. These

gsources and cameras 11 be used only in the specizlly constructed”

the plant in Granite City. Although the cameras are

2% the 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

side by 60 feet long and the walls are constructed of 24 inches of
sexd f£illed concrete block. The room is located inside our foundry and
nence does not have a roof. There is no basement nor open area under

he voom. The walls are approximately 10 feet high with three strands
- <
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deorwey. There is only one door into the room which is located on the

This cdoor is posted and always kept locked. Only MMr. Norris

raphers working under his supervision have access to the
.

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

Mr. Norris. He does not have keys for the source storage

Inside the room, in the northeast corner, is
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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,
¥issouri. The President of this corporation is Mr. W. R. Konneker,
Ph.D.

Nuclear Consultants use four C0-60 isotopes of 1,0 mc, 2.0 mc,
4,0 me 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



)

H Form ATEC-313R

(9-62) APPLICATION ROR B

- sses

UNITED $¥ALZS ATOMIC ENERGY COMMISSION
Yﬁl{\“fPQODUCTlﬂATERIAL LICENSE—

USE OF SEALED SOURCES IN RADIOGRAPHY

Form opproved,
Budget Bureau No. 38-R137

"TACHED FCR¥

TURNEID WITHOUT CCNSIDERATION.

AEC-313R INSTRUCTIONS—USE SUPPLEFMENTAL SHEET WHERE NECESSARY

15 ARE COMPLETED AND THAT ALL NECESSARY ATTACHMENTS ARE FURNISHE
ICATION IS NOT APPLICABLE SPECIFICALLY SO STATE.

. IF ANY PGRTICN
DEFICIENT OR INCCMPLETE APPLICATIONS

1{a) NAME AND ADDRESS OF APPLICANT

a3

Steel Industries, Inc.
ate Street
c Illinois

2. PREVIOUS LICENSE NUMBER(S)
of an existing byproduct material license.}

(Indicate if application is for renewal or amendment

Renewal of license #12-8271-1

1{b) APPUCANT IS: An individual D A partnership D A Corpora'ionE An
Unincorporated Association D Other D If applicant is other than an individ-

val, the applicable section on the reverse side must be completed.

‘3. LOCATION(S) WHERE SEALED SOURCES WILL BE USED AND/OR STORED.
will be mode in stotes other than named in 1{a), they should be listed here.)

Ceneral Steel Industries, Inc.
1417 State Street
Granite City, Illinois

(If use

4. STALED SCURCES TO BE USED IN RADIOGRAPHY

Budd assembly No. 300-041706(D)

i BYPRODUCT MATERIAL 3 MAXIMUM ACTIVITY
: (Siement and Moss No.) SOURCE MODEL NUMBER NAME OF MANUFACTURER PER SOURCE NUMBER OF SOURCES
!
3 A .
i €0 o
bao 20 A C=374 a. Nuclear A 280 mc A. one
: 0 Consultants
: [9}
.3 Co £-375 8. Corp. 5. 260 mc 8. one
calibrated
C. C. C C. T=20-69 ) C.

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

MODEL NUMBER

MAME OF MANUFACTURER (If custom made, aftach complete design specification.) .

NS PYREN

{o} Description of radicgrophic focilities {Instruction 6-a). . .. ... ... ... .......

(6} Descripiion of rodiation detection instruments to be used (Instruction 6-b}. ... ..

ic} Instzumen: calitration procedures {lnstruction 6-¢)

{1 Persennci manitoring equipment {Instruction &=d). . v v vt i e

(¢) Qparcting and emergency procedures (lnstruction d=e). . .. .. ..\

are
3

Training program {Instruction &-f). ... ... . ... ... N e

{g) !ntemal inspection system or other management control (Instruction é~g). ... .. ..

i v

{h) Overall organizationa! structure {Instruction é~h}. . .......... ... P

Leak testing procedures {instruction &-i)

PNy

A Unitron 110A Ser. #1116 A Budd Company  Instiuments Division.

5. Unitren 1104 Ser. #1117 8. Budd Company  Instruments Division.

c. c.

4. T=Z FOLLOWING INFORMATION IS ATTACHED AS A PART OF THIS APPLICATION: (Checit appropriate blocks and aftach information called for in the instructions with this form.)

Not Applicable Attached Previously Submitted
X onlan,21,1964

(Duz)

-n 21,

[oary) ’ .
onT A D 1

(DATE) P
orLs 1ass
(DATE)

onTan 21 1047
(onzf ’

on 21,1045 /
(DATE

10\[!

LO0OO00o000
EIERIRIEIRIF R
DDDDDDDDD

,~ GER TlFlCATE (Thlsnfem must be completed by applicant)

SR

IS TRUE AND CORRECT TO THE BEST OF OUR KNOWLEDGE ANDXBELIEF

§

7. THE APPLICANT AND ANY OFFICIAL’EXECUTING JHIS CERTIFICATE ON BEHALF OF THE APPLICANT NAMED IN ITEM 1, CERTIFY THAT THIS APPLICATION IS PREPARED IN COMN-
FORMITY WITH TITLE 10, CODE Ol/‘ FEDERAL REGULATIONS PART 30, AND THAT ALL INFORMATION CONTAINED HEREIN, INCLUDING ANY SUPPLEMENTS ATTACHED HERETO,

Steel Industries, Inc,

Applicant Nomed in Item 1

General

T. Ditchfield
Yorks Manager

Title of Ceﬂifying Official

o

U.5.C., Section 1001,
Siates os to any matter within its jurisdiction.

Act of June 25, 1948; 62 Stat, 749; mokes it a criminal offense to make o willfully false statement or representation to any department or




e have two Victoreen Minometers, serial numbers 287-2140
and 187282, used in conjunction with five pocket chambers model 34,
serial numbers ¥8786, 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, Illincis, area code 312. Each in-
dividual has his own film badge and the £ilm 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) OPERATING AND EMERGENCY PROCEDURES



”~
PRCCEDURE FOR USE OF COBALT-5C ?@DTC”’“PﬂfC SCURCES

24 -¥EV Betatron,

th the Instructicn Fznual

py cf the e Oderthg Procedures and the
o .

instructions in health physics, monitoring and per
monitoring and dosimetry from a physicist from Nucle

]

oring
Counsultants Corporation, or other source including G.S.I. p

val use of exposure de-

[
probiems, uvtilizing
itline. A copy oi this

ude lectures, &ac
and practical
ou

o as 2n

re devices to any

SOUTCEes 0¥ po uy
t, shall they be moved from the special

e plent. ALII records will be maintained
:be corporation accountant (inventory) in
department at the same address.

t
}r
A

™
N
Foe g
O

Pt

)
)

cr
e
ot

o
o i

d by the AEC and assigned to this departmen

*T

without the direct approval of Mr. Norris.
your ke > r misplaced, notify Mr. Norris of this at once.

eu -~
o
i ographic room and to the exposure device, DL er
on an or give your key to anyone, regardiess of his

"R

zdiographers' must wear I*lm ’ad;es whenever working around radiation,
her it be X~Ray, betatron or the CO-60 sources.




‘General Steel Industries s, Inc.

AATTTIDE WAT 1A AT _
PROCZDURE FTOR USE OF

F o S O

Loonfinuagy

pocket chambers provided‘when working wit!
5 tep procedure which is to be followed by each shift
znd each man is tebulated below:
1. Unlcck the door to the radicgraphic room from the outside,
encer and immedigtely lock the door from the inside. This
is necessary due to the higher-than-normal noise level in
the plent. A lcud siren is located over the door, with &
pusiz-button activator on the ocutside, for use in Lne event
anotihier radiocgrapher u&st enter the rocm while it is locked
from the inside,
2. Plzce film holder and Qny ot;er equipment tgken into the
room in thne small viewing voom cutside the radiation arez
{but witnia the radiograpnic room) Usi the Model C3-
434 survey meter, make
device {(Budd Company's:
eray, meking certzin no
3. the necessary ent
(See attached sax
4, Set up exposure film and fix position of source tube. Always
place source as nezsr center of room and as far from the walls
2s is practical., Never place source closer than four Feet
from the wall unless it is inside of casting. 1ake certzin
source tube 'is firmly fixed in position r i 3ol

r 2
any engle 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
loceted on the top of the exposure rvoom walls, znd ¢ver the
outside entrence, so that they may easily be observed by any
personnel passing by the area adjacent to the exposure room

5. Unlock 3Zudd Camerzs devices.

ngs and camera located so that the control czble may

d from behind one of the &-ineh thick armor- plate

1 separating the radiographic area from the control
. o

ds

control cable shall be meintained behind this shis
times. The source may now be exposed utili
bl
it

e from behind the armor-plate shields., GCbsairv. ha
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6. (£f) TRAINING PROGRAM
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Radiation Safety aining Program for Industrial . .iographers at General
Steel Industries - Granite City Plant

Conducted by:

1.
2.
3.
4,

William E. Davis - Plant Metallurgist

Robert W, Ripley - Assistant Plant Metallurgist

Dr. W. Konneker - Nuclear Consultants Physicist @
G. E. Burgess, Jr, - Radiation Safety Officer <

I. Fundamentals of Radiation Safety

A

B.

E.

Radiation - 4 hrs.

1., atomic structure

2. . isotope & radiation .

3. alpha, beta & gamuma

4, interaction with matter

5. x-radiation & gamma radiation

Glossary - 2 hrs.

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

Radiation Levels - 2 hrs,

1. wunrestricted area, define, explain dangers in
2, radiation area " " "
3. high radiation area " " " "

Health Hazards from Radlation -« 2 hrs,

1, whole body effects

2. reversibility & irreversibility

3. skin effect

4. reproductive organs - genetics & future generations
5. effect on blood

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

Methods of Controlling Radiation Dosage - 3 hrs.

1. time
a. equations
b. explanation

2. distance
a., . equations
b. explanation_

3. sh(oldlng

' 2. equations, charts & graphs
b. absorbtion factors
v. Dhalf value layers



f

II. Radiation Detection Instruments - 3 hrs,
A. Radiation Detection Instruments

l. 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
¢, limitatiomns

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

B. Survey Techniques - 3 hours

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

2. Our Opération at G.S.I.
a. technique
b', documentation & records

I1I. Radiogrﬁphic 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
¢. 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.

B.

Title 10 Part 30
a. review
b. explain

Title 10 Part{3l;
a. review \/

b. explain

Title 10 Part 30
a. review
b. explain

VI. Review = 3 hours

VII. Examination ~ 2 hours

VIII. Equipment & Operation of in the Radiographic Installation Itself

A.

D.

IX. A.

Budd Co. Exposure Device

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

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

CS-40A Survey Meter

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

2. Actual recording of any and all records required
by A.E.C. & G.S.1.

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.

-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.

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.



10,

11.

12,

13.

BIBLIOGRAPHY

Radiation ‘Health Physics Program Outline
Instruments Division  Budd Co.

Instruction Manual Model 110A Unitrom
Instruments Division Budd Co,

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

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

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

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

Radlological Monitoring Methods & Instruments
National Bureau of Standards
U. S. Government Printing Office

Protection Against Radiation from Sealed Gamma Sources
National Bureau of Standards
U. S. Government Printing Office

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

The Effects of Irradiation omn the Blood & Blood Forming Tissues
S. T. Cantril
L. Jacobson
J. J. Nlckson
Argonne Natlonal Laboratory

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

The Lethal Effects 6f'Rédiétion
Edward Spaena, Ph. D.
Scientific American

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



14,

15.

16.

17.

18,

- 19,

20,

21,

22.

BIBLIOGRAPHY

Background Information on the 25 Million Betatrom Volt
Allis-Chalmers Mfg. Co.

25-Million Volt Betatron Manual
’ Allis-Chalmers Mfg. Co.

The Use of Cobalt-60 for Industrial Radiography
A. Morrison
Physics Division
- National Research Council of Canada

Radiation Physics & Bomb Phenomenology
U, S. Government Printing Office

Concrete as a Protective Manner for Gamma Rays from Cobalt-60
R. J. Kennedy
H. O. Wyckoff
W. H, Snyder
National Bureau of Standards
U. S. Government Printing Office

Title 10 Atomic Energy Part 20 Standards for Protection against Radiation
Code of Federal Regulations

Title 10 Atomic Energy Part 30 Licensing of Byproduct Material
Code of Federal Regulations

Title 10 Atomic Energy Part 31 Radiation Safety Requirements for
Radiographic Operation
Code of Federal Regulations

Electron & Nuclear Physics
J. B. Hoag, Ph.D.
D. Van Nostrand Company, Inc.



PART TIII

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 CO-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 rangé scalé poinéer_is on 100X

what is the radiation level? 1X7? 10000%?

Radiation Exposure Dosage may be reduced by three methods.

Explain the term 5 (N-18)

What are the 3 primary parts of an atom?

~7. List everything you can from the expression 27 Co0-597
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. 1isotope
d, half life
e, gamma radiation
£f. iom
g. background radiation
h. curie
i. millicurie
j. ionization

What are they?



PART IV

'RADIOGRAPHERS TRAINING EVALUATION SHEET



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

(h) Overall organizational structure,
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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:JMB (12-8271-1)

General Steel Industriés
1417 State Street
:fGranite City, Iliinois

Attention: Mr. Gordon McMillin

Gedtlémen:

We are enclosing Amendment No. 2 to License No. 12=8271-1 in
‘response to.your application dated. January 21, IQi? requesting .

license :enewal.

Although Item 4 of. yout application, Form AEC-313R, lists; Buclear

Consultants Corporatioa Model MNos. C-374 and ©=375 Cobalt)60 sources
inetead of the previously indicated Budd Company Hode1‘41706 Mr.,

Gordon McMillin'g letter of January 21,
been no - changen in your equipmeént or procedures.
license authorizing the use of the Budd Coumpany Model 41706 sources
since we .do not have informatioen concerning the ‘Muclear CGnsultants
Corporation ‘sources-indicated in your application.

1964, states that there have
We have renewed your

Very truly yours,

NWWilliam Q. Miller

Isocopes Braach

Division of Licensing
énd Regulation

ecu.'nuélear,cqnlultintv-cetpqratipn
9842 Manchester Road
8t. Louis 19, HMissouri

Attention:

Enclosures:

br. W. R: Fomncker

bce:

Compliance, Region III

Amendment No. 2
OFFICE Ec m AEC-3L3R w o} LE&R:IB
SURNAME p /Z og | Woi ]Zv]\';\;l;v\
DATE p : 2/\ 2/ {1 /64

Form AEC-318 (Rev. 9-53)

U. 8. GOYERNMENT PRINTING QFFICE

16—62761-8



| ronm.acca7aa ) 71. 8. ATOMIC ENERGY COMMISSION - Page L of_l_Pages
LT {12-87). . " .
L BYPRODUCT MATERIAL LICENSF ‘
L Supplementary Sheet RN o
K ' License Number.12=

(m65)
AMERIMERT NO. 2

" ‘General Steel Industries

- 1417 State Street

;. Granite City, Illinois

- In aeccordance with application dated Janmry 21, 1964, Licenge No. 12-8271 1 is hereby
.. amended as follows:

Ttem b, the expiration date, is extended from May 31, 196k, to May 31, 1965.

The Symbol under the license number is changed from (ESL) to (E65).
. Item B. is added to Condition 12 to read:
12. B. Application dated Janusry 31, 196h.

_ , Ead

Condition 13 is amended to read:

& licensee is asuthorized to receive, possess and use sealéd sources of Tobalt 60 .
vhere the radiosctiv;ty exceeds the maximm emount of radioactivity specified in T
Item 8 of this license provided:

.A Buch posgession does mnot exceed the gquantity per source specified in Item 8 by more
than 10%.

B, Records of the licensee ghow that no more than the maximum amount of radiocactivity
' .per ‘source: spec1fied 4n: Ttem 8 of the }fcense wag ordered from the supplier or
transfemr of the byproduct material.

€s The -,‘1""”els of radiation for radiographic exposure 'devices and storage containers
d,o ‘BO exceed those speeiried in ‘Bection 31,101 of Title 1@ Parb 31, code of
Federe._~ Begulations, Chapter 1, "Radiation Safety Bequirements for BRdiographic
Opevations.”

For the U. S. Atomic Energy Commission
friginal Szaed by
William .0, Galller

FEB 161964 by : ,
' ’ Division of Licensing and Regulation .
f) ‘Washington 26, D. C. :

. Da’fp

M B Jip

Cayyzct
u_/fp’;y (rgiperell I T by T




"[ascsres . U S ATOMIC ENERGY COMMISSION L. Pages

P | PRODUCT MATERIAL LICENS" - PR S
| o Supplementary Sheet o
CORRRCTED COFY License. Number_-12+8271~

mm.z

1 Btec'i i_’n@uuruo

1 uader ‘the license sumber is ¢hanged from (266) to (“”

to Conditica 12 to read:
cation dated Jemuary 21, 1964.
smended to Tead:

'authoriud to receive, possess md use sesled sources of Cobalt 60
1vuy cxcem the mexisum smount of xldimtivity specified in

,Ita,_m. u | e

120 ) - ”

ion does mot exceed the quantity per sourca spacified in Item 8 by
7.; .
hc umnee show that no more than the miximum amsunt of ndioutivtty

pecified 1n item 8 of the license was orderdd fiom the supplier or
-\‘-:‘byprduct materialy ‘and

‘uucm for radiographic exposure devices and storage muiaon
hose specified in Section 31.101 of Title 10, Part 31, Code of

o -
| éns, Chapter 1, "Radiaticn Safety Requirements for Radiographic

For the U. S. Atomic Energy Commission
Original Signed by T

WIHiam 0. hm!er

. ) Division of Licensing and Begulation
- . " ) /j‘> : Washington 25, D. C .
L) 78 277 -
}Z#//faq/ sz ST,



| rohw AEc-a74 | -+ §. ATOMIC ENERGY COMMISSION . Paged of 1 - Pages
L  8YPRODUCT MATERIAL LICENSE -
Supplementary Sheet

Llcense Number 33’“"5"1'1-
{863)

s Bgmnianoe with ; 196E, Licemes Bo. 12~05Ti<3 16 Bevehy
e N f&llm :

X, 198h, o My W2, 1965,

m& dnke, 48 mm Tros %J’

smive, potsess and uny weayee ,,@WM# &7 Bokart i}
s maimws wacwdt of TedleR:tivity epesified §a

émmm Eugend =% Wﬁiﬁ# PRy Gourne ﬂm}—ffﬁﬁ ¥n I’f@% ﬁ By move

L8 ﬁm W’b kaf m&mthgy

For the U. S. Atomic Energy Commission
bri gmzl S'M h,

R va\smn of Lxcensmg and Regulatxon .
wE Washington 25, D. C. -
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: » - PRODUCT MATERIAL.LICENSE | T

Supplementary Sheet R
chazcTen Cory Licente Number_12:827151

Geperal. aml mu'm
IAL7 Stste Sexeet
3 -Mu city, xuanu

h;m rub spplicusion dated Jinus
- ausaded as follows:

 Zeem 4, the expiration dete, is extended frem May 31, 1564, te May 31 1963.

1. 5. dpplisacien éaved Jemeary 1, 1964

. Gemittisn 13 i susnded 2o Fesd:

:'-u.&clmuumtmnf““ sEaeh 4 s seiled sources of
R e S SR TR

11, 1964, License Ne. 13-827151 1o heredy

A Sash peasessis

Be "‘mmcmmmwwmamwmw

per seuree spe ""“'”t-nuedmuuu-m:f frem the supplier eor
mma m Mtumm;m

WMAMMQWW
»um=wmwumumunn.mamum. Mﬂ. Ma!
Pedernl xaaum. Chapter 1, "Radiasgion Safery Boquiraments | ding "

For the U. S. Atomlc Energy Commission

_ Date Tebruazy 18, 1964 | | by s B
T : . Division of Llcensmg and Regu]ahon i
: ’ ’ Washington 25, D, C PN



