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Licensee

1. General St-eel Industr

2. 1417 State Stree~t
Granite City, lllinoi

6. Byproduct material
• (element and mass number)
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BYPRODUCT MATERIAL LICEN Amendment No., 08.

ýy Act of 1954 and Title 10, Code of Federal Regulations, Chapter 1, Parts 30,
on statements and representations heretofore made by the licensee, a license
icensee to receive, acquire, own, possess, transfer and import byproduct mate-
byproduct material for the purpose(s) and at the place(s) designated below.
zontain the conditions specified in Section 183 of the Atomic Energy Act of
.ble rules, regulations, and orders of the Atomic Energy Commission now or
ditions specified below.

In accordance, 'with application dated
March 15, 1972,4

L•ea:, Inc.
3. License number 12-08271-01 is amended
in its entirety to read as follows:

as 62040 4. Expiration date July 31, 1977

5. Referenc~e No.,;
5. Reference No.

A. Cobalt 60

B. Cobalt .60

7. Chemical and/or physical
form

A. Budd Company
Model 41706 Sealed
Sources

B. Radionics Model
P60-100 Sealed
Sources

8. Maximum amount of radioac-
tivity which licensee may
possess at any one time

A. No single source to
exceed 1 curie

B. No single source to
exceed 80 curies

9T. uthorized use

A. For use in Budd Company Model 110 AB exposure devices for industrial
radiography.,

B. For use in Radionics Model P60-100-2 exposure devices for industrial
radiography..

.. . . .-••-- ' . . .. : ONDIT toNs ... . . . . .. .. " - .. .. . "

10. Byproduct material shall be used only at the
stated in Item 2 above.

licensee's address

The licensee shall comply with the provisions of Title 10,
Chapter 1, Code of Federal Regulations, Part 20, "Standards
for Protection Against Radiationi," and Part 34, "Licenses for
Radiography and Radiation Safety Requirements for Radiographic
Operations. 1,
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. h:::ant to ille Atom;c Energy::~:::::=od~~;~eral Re:l:::~;:; 1,O:arts 30,' 
132, 33, 34, and 35, and in reliance on statements and representations heretofore made by the licensee, a license tt 
is hereby issued' authorizing the licensee to receive, acquire, own, possess, transfer and import byproduct mate-'~ 
rial listed below; and to use such byproduct material for the purpose(s) and at the place(s) designated below. )1 
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 ;:1~ 
hereafter in effect and to any conditions specified below'Jj 

Licensee In accordance, ~Jith application datE;(1 }1 

1. General Steel Industr:i.es_~ Inc. 
March 15, ~ ..... ~ 

2. 1417 State S·tree·t 
Granite City, Illinois 

3. License number 12·~ 0827'1~.O,1 ,i-s an;l~nd'ed, -;,'( 
in its entirety to read as folLows::. . -:1 

-:;~-

6. Byproduct material 
(element and mass number) 

62040 4. Expiration date July 31, 1977 

5. Reference No. 

7. Chemical and/or physical 
form 

8. Maximum amount of radioac­
tivity which licensee may 
possess at anyone time 

A. Coba It 60 

ll. COba~ 
-----

A. Budd CQmpca.ny 
Model 41706 Sealed 
Sources 

B. Radi.onics Model 
P60-100 Sealed 
Sources 

. A. No siagle source to 
exceed 1 curie 

B. No single souree to 
exceed 80 cu'rles 

- ...... I ~ ,...,........ ' I...... .. 

A. For use in Budd Company Model 110 AB exposure deviees for industrial 
radiography_ 

B. For use in' Radionics Hodel P60--100-2 exposure devices for indus.t:r,il'i1 
radiography. 

CbNDtTfo~s 

10. Byproduct material shall be used only at the lic.ensiee· s address 
stated in Item 2 above. 

'Jl. ., 
I 

I 
The licens:eeshall comply with the provl.sl.ons of Title lO~ 
Chapter 1,Code of Federal Regulations., Part 20, "S:ta'ndards 
for Protec:tion Against Radiation.," and Par;t 34, (tLieenses for 
Rad,iography and Radiation Safety Requ.irements for Radiographic 
Operations. !l 
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C-3.74A U. S. ATOMIC ENERGY COMMISSIO"
CFR 30 3YPRODUCT MATERIAL LICENSe.

Supplementary Sheet

CONDITIONS
(co ntinued)

Page 2 of-rPages

License Number 12- 0827 1-01 [

Amendment No. 08

12. The licensee is authorized to receive, possess,, and use sealed
sources of Iridium 192 or Cobalt 60 where the radioactiv'ity
exceeds the maximum amount of radioalctivity specified in Item
8 of this license provided:

A. Such possession does not exceed the quantity per source
specified. in Item 8 by more than 20% for Iridium 192 or
107 for Cobalt 60;

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

C. The levels of radiation for radiographic exposure devices
and storage containers do not exceed those specified in
Section 34.21, 10 CFR 3•.

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 thi's license in accorda-nce with statements,
representations, and procedures contained in application dated
March 15, 1972, as amended May 19, 1972, and July 17, 1972.

For the U. S Atomt Enrjry Commission

INathan Bassfl

DateJUL , 8197Z

$~/ 47).
by Matnir n q' Brant-

Division of Materials Licensing
Washington, D. C. 20545

fU "iA"".., -
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_ CFR 30 

(continued) 
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3YPRODUCT MATERIAL LICENSL 

Supplementary Sheet 

CONDITIONS 

Page_2_of 2 Pages 

License Number 12 .. 08271-01 

Amendmen t No. 08 

12. The licensee is authorized to rec$iV'e, pOBs-ess" and lure sealed 
sources of Iridium 192 or Cobalt 60wbere the radioactivity 
exceeds the maximum amount of radioae·tivlty specified in Item 
8 of this license provided: 

A. Such po.ssession does not exceed the quantity per source 
specified in Item 8 by more tban 20% for Iridium 192 or 
10% forCebalt 60; 

B. Records of the licensee show that no more than the maximum 
amount of r,ad-ioaetivity per souree specified in Item 8 of 
the license 'Was ordered from the supplier or transferor of 
the byproduct material; and 

C. The levels of radiation for radiographic exposure devices 
and storage container.s do not exceed those speci fied in 
Section 34. 21 t 10 em 34 .• 

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 licens.e in accordance 'tv-ith statements, 
representations, and procedures contained in applieationciated 
March 15, 1972, as amended May 19, 1972, aad July 17, 1972. 

Date"UL 2 8 1972 

For the U. S .. Atomltr~n~rg.Vi Commission 
OriGinal "l.,;lren 'll1i 
Nathan Ba8sln 

by !'J.ateri al s Brancb 
Division of Materials Licensing 
Washington. D. C. 20545 

t:/" / (, !f,,~/7 
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U. S. ATOMIC ENERGY COMMISS' N Page 1 ofilA- •Pages
BYPRODUCT MATERIAL LICENS... tN. -.•

Pursuant to the Atomic Energy Act of 1954 and Title 10, Code of Federal Regulations, Chapter 1, Parts 30,
32, 33, 34, and 35, 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 mate-
rial 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.

:3Licensee

1. 2

3. License number .. 4

4. Expiration date ,

5. Reference No.

6. Byproduct material
(element and mass number)

7. Chemical and/or physical
form

_-1-0 UAW

8. Maximum amount of radioac-
tivity which licensee may
possess at any one time
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X0,
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BYPRODUCT MATERIAL LICEN$-,.. ~_~-t' ~1'J~ .~ 

Pu:~suant to the Atomic Energy Act of 1954 and Title 10, Code of Federal Regulations, Chapter 1, Parts 30, 
32,33, 34, and 35, 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 mate­
rial 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 

6. Byproduct material 
(element and mass number) 

4. Expiration date 

7. Chemical and/or physical 
form 

8. Maximum amount of radioac­
tivity which licensee may 
possess at anyone time 

ft: " 
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FORM AEC-* 4A U. S. ATOMIC ENERGY COMMISS& .
Ao BYPRODUCT MATERIAL LICENSE

Supplementary Sheet

Page a of 2 ages

License Number

12. The licenseo; is, 4uttortn'me to rtsie zocases*s~and Use seale4,
sourese o"' eirdivam 191 or cobsit £60 tia, rsaaec._.tt&vity
*rexams the anxr-w msntr of radinativitty saeettted iz- ~te&ra of this, lic~ens rvd
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C. The tevwot or rt-att. for reC ograptacic~penert
mid stare~ge'ctinr do, noo aeretd~ thaen . ett4

13 lxverp as speiial U'raidsd: e-therrip.- by tt*tor ,the.
licensee ahall ps-se-ss and us*, byp'roduct Aa'tertal 4esertbestid !"o

rarp eu ato, and TwccnttnuA i appi~ete t~bm 135,. ]3'V72, as aw> "d Miky 19Rx 1972, M.d Jfuly IIZ

For the U. S. Atomic Energy Commission

Date . '-1U 2 81 1Q72 byr Azat IAt -fi6 s Licensing
Washington, D. C. 20545
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FORM AlEC." 4A 

AJ 

U. S. ATOMIC ENERGY COMMISS .... _~ 

BYPRODUCT MATERIAL LICENSE 

Supplementary Sheet 
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6. 

For the U. S. Atomic Energy Commission 

Griqin8.1 SiQi1€{~ B~~ I 

[\. ; r ........ ~ 

Htidlnan baS~S!11 
bY_+!~.:d:··' t'!.te';;ti.~· '''''' .• l.;''' .~~'~;.,' ~lt-i-o~3rik~¥''YlIi~'~iiIo'" ...... it6,-, s-L-ic-en-si-ng-:-­

Washington, D, C, 20545 
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CASTIN S• DIVISION

141.7 State Street

Granite City, Illinois 62040

618 • 452-2120

May 19, 1972

Mr. Nathan Bassin
Materials Branch-
Division of Materials Licensing
U.S. Atomic Energy Commission.
Washington, D.C. 20545

Dear Sir:

Re: G. S. I. License Application No. 12-08Z71-01
Mr. Bassin's Letter of April 5, 1972

We have received and studied your comments with great care.
In addition to our answers which are listed in this letter, we have enclosed
correction sheets where necessary. Also enclosed are two copies of our
operating and emergency operating instructions as you requested. They
are taken from the License application under consideration at this time.
A letter listing qualifications of the radiation safety officer is also enclosed.

In Paragraph 1, reference is made to the exposure devices. These
60devices and their respective sealed sources of Co were purchased from

four to ten years ago. At the time of purchase, the Budd Company and
Radionics, Inc. were actively engaged in the manufacture of exposure devices.
They did manufacture our devices and their name plates are attached to the
devices. On our original License application and on all subsequent applications,
we have always used the original manufacture and model number as listed on
the name plate of the exposure device itself. The reference to Nuclear
Consultants should be eliminated and Budd Company substituted. A corrected
copy of AEC 313R is enclosed.

In the second paragraph, the three Victoreen model 59ZB is correct.

The reference to Nucor Model CS-40A will be changed accordingly. A corrected
page is enclosed.

GSI DIVISIONS and SUBSIDIARY. Castrns - St. Louis Car - National Roll- Ludlow-Saylor Wire Cloth

Flex-O-Lie-Sianoard Fipoproreotion-Simplicity Eniyneering Company

CASTINGS DIVISIOr...: 

1417 State Street 

Granite City, Illinois 62040 

618 • 452-2120 

Mr. Nathan Bassin 
Materials Branch-
Division of Materials Licensing 
U. S. AtoITlic Energy COITlITlissiou-­
Washington, D. C. 20545 

Dear Sir: 

May 19, 1972 

Re: G. S. 1. License Application No. 12-08271-01 
Mr. Bassids Letter of April 5, 1972 

We have received and studied your COITlITlents with great care. 
In.addition to our answers which are listed in this letter, we have enclosed 

.";'. 

c(,)rrection sheets ~here necessary. Also enclosed are two copies of our 
operating andeITlergency operating instructions as you requested. They 
are taken frOITl the License application under consideration at this tiITle. 
A letter listing qualifications of the radiation safety officer is also enclosed. 

In Paragraph 1, reference is made to the exposure devices. These 
devices and their respective sealed sources of Co60 were purchased from 
four to ten years ago. At the tiITle of purchase, the Budd COITlpany and 
Ra'dionics, Inc. were actively engaged in the ITlanufacture of exposure devices. 
They did ITlanufacture our devices and their naITle plates are attached to the 
devices. On our original License application and on all subsequent applications, 
we have always used the original manufacture and ITlodel nUITlber as listed on 
the naITle plate of the exposure device itself. The reference to Nuclear 
Consultants should be eliminated and Budd COITlpany substituted. A corrected 
copy of AEC 313R is enclosed. 

In the second paragraph, the three Victoreen ITlodel 592B is correct. 
The reference to Nucor Model CS-40A will be changed accordingly. A corrected 
page is enclosed. 

GSI DIVISIONS and SUBSIDIARY Caslin~s - S1. LOUIS Car - Notional Roll- Ludlow-Saylor Wire Cloth 

Flex-O-Lne- Standard Pipr.prolection- Simplicity Engineering Co mpany 

;::- '28406 
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Mr. Nathan Ba,, 'n

May 19, 197Z
Page 2

St. Louis Testing Laboratories do our calibration under their

AEC License No. Z4-00188-02 as stated in our application. We have a copy
of this license in our file. The AEC Licensing Guide, Appendix C requires
that all the information relating to calibration procedures be submitted to

AEC by the testing laboratory and approved before they are granted a License.
The final paragraph of Appendix C of the Licensing Guide states that if this
information has been previously submitted to AEC, it is not required on an
application for industrial radiography such as ours. Since St. Louis Testing

Laboratories have submitted this infomnation in order to receive their License,
I did not feel it was necessary for GSI to submit it as part of the GSI License.
It further states that only a reference to the calibration laboratory is necessary.

For this reason, I have asked St. Louis Testing Laboratory for a copy of only
their License for our file and referenced this data in our application to the AEC.

In the third paragraph, reference is made to the GSI quarterly
inspection and maintenance program. In our license application, we state
that a radiographer or a supervisor or the radiation safety officer do the

quarterly check. We will change this to read "the NDT supervisor or the
radiation safety officer and a radiographer" will conduct the quarterly survey.

We feel that if one of the radiographers themselves are present, the entire
group will have a greater level of confidence and knowledge of our program.

The procedure details are as listed under IIA to I inclusive of the Inspection
and Maintenance Program. The daily aspect of the Inspection and Maintenance

Program is conducted by the radiographer. The quarterly aspect is conducted

by a radiographer and an NDT supervisor or the radiation safety officer.

The six (6) month aspect is conducted by the Mechanical Repair Crafts in
the presence of a radiographer and his supervisor or the radiation safety
officer. The description of the work to be performed is covered in the
actual procedure itself which is part of this application.

In the fourth paragraph, reference is made to operating and emergency
operating procedures. The copies given to the radiographers and posted on

the bulletin board are merely xerox copies of the pages in the License application.

As we stated in our letter of introduction that accompanied our
present License application, it has been up dated. Therefore, the present

instructions given to the radiographer are xerox copies of those in the License
application under which we are presently operating and may differ in a few

words here and there from the present application under consideration. When
the subject application is approved, xerox copies will be made from the "originals"
and distributed to the radiographers.

In the fifth paragraph, reference is made to the qualifications of the
individual conducting the training schools. In my capacity as radiation safety

officer, I conduct all classes and organize'the programr.7! A:,topy of a letter
listing my qualifications and history in the field of radiation is attached.

28 4 0

Mr. Nathan Bar n 
May 19, 1972 
Page 2 

St. Louis Te sting Laboratorie s do our calibration under their 
AEC License No. 24-00188-02 as stated in our application. We have a copy 
of this license in our file. The AEC Licensing Guide, Appendix C requires 
that all the information relating to calibration procedures be submitted to 
AEC by the testing laboratory and approved before they are granted a License. 
The final paragraph of Appendix C of the Licensing Guide states that if this 
information has been previously submitted to AEC, it is not required on an 
application for industrial radiography such as ours. Since St. Louis Testing 
Laboratories have submitted this infonnation in order to receive their License, 
I did not feel it was necessary fqr GSI to submit it as part of the GSI License. 
It further states that only a reference to the calibration laboratory is necessary. 
For this reason, I have asked St. Louis Testing Laboratory for a copy of only 
their License for our file and referenced this data in our application to the AEC. 

In the third paragraph, reference is made to the GSI quarterly 
inspection and maintenance program. In our license application, we state 
that a radiographer or a supervisor or the radiation safety officer do the 
quarterly check. We will change this to read lIthe NDT supervisor or the 
radiation safety officer and a radiographer" will co nduct the quarterly survey. ---- . 

We feel that if one of the radiographers themselves are present, the entire 
group will have a greater level of confidence and knowledge of our program. 
The procedure details are as listed under IIA to I inclusive of the Inspection 
and Maintenance Program. The daily aspect of the Inspection and Maintenance 
Program is conducted by the radiographer. The quarterly aspect is conducted 
by a radiographer and an NDT supervisor or the radiation safety officer. 
The six (6) month aspect is conducted by the Mechanical Repair Crafts in 
the presence of a radiographer and his supervisor or the radiation safety 
officer. The de scription of the work to be performed is covered in the 
actual procedure itself which is part of this application. 

In the fourth paragraph, reference is ma¢le to operating and emergency 
operating procedures. The copies given to the radiographers and posted on 
the bulletin board are merely xerox copies of the pages in the License application. 

As we stated in our letter of introduction that accompanied our 
pres~nt License application, it has been up dated. Therefore, the present 
instructions given to the radiographer are xerox copies of those in the License 
applica;tion under which we are presently operating and may differ in a few 
words here and there from the present application under consideration. When 
the subject application is approved, xerox copies will be made from the "originals" 
and distributed to the radiographers. 

In the fifth paragraph, reference '1S' made to the qualifications of the 
individual conducting the training schools. In my capacity as radiation safety 
officer, I conduct all classes and organize-,th~ prograrh.C ~,,~opy of a letter 
listing my qualifications and history in the field of radiation is attached. 
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Mr. Nathan Bar' n
May 19, 1972
Page 3

In addition to this, I have qualified under Mil S-23008 radiography
and magnetic particle inspection of HY-80 submarine castings. I have also
qualified under Mil Std 271 and Navships 250-637-3, and three supervisors,
including myself, will receive the radiographic examination under Nay Ship
250-637-3 by a member of DCASR in a few weeks. The entire group as part
of GSI Quality Assurance program operated under a program qualified to
Mil Q9858. On occasion, Mr. John Abbott or Mr. Walter Richter, NDT
supervisor, will assist me in the training program.

See diagram of department, Table I.

Sincerely,

Robert W. RpI/ey,
Radiation Safety Officer

RWR:crr

Enclosure

Mr. Nathan Ba(/'~ n 

May 19, 1972 
Page 3 

In addition to this, I have qualified under Mil S-23008 radiography 
and magnetic particle inspection of HY -80 submarine castings. I have also 
qualified under Mil Std 271 and Navships 250-637-3, and three supervisors, 
including myself, will receive the radiographic examination under Nav Ship 
250-637-3 by a member of DCASR in a few weeks. The entire group as part 
of GSI Quality Assurance program operated under a program qualified to 
Mil Q9858. On occasion, Mr. John Abbott or Mr. Walter Richter, NDT 
supervisor, will as sist me in the training program. 

See diagram of department, Table 1. 

Sincerely, 

RWR:crr 

Enclosure 



Mr. Nathan Bas-zin
May 19, 1972
Page 4

TECHNICAL ORGANIZATION & OPERATING CHART

Mgr. of Q.C. & Radiation Safety Officer

John Abbott Walter Richter James Ferguson

35 to 50 Radiographers, Sonics, magnetic particle and Betatron operators
operating under or qualified to the following:

Mil-S-11356D Mil-S-23008 Mil Q9858 NavShips 250-637-3
Mil Std 271 SNT-TC-IA Mil Std 410A ASME Pressure Vessel

Code including Section III Nuclear Vessels

TABLE I

Mr. J. Ferguson attended SNDT classes in radiogi.a:phy in
Philadelphia, Pa. and the Sperry School at Darbury, Conn. He has had six (6)
years of experience in radiography.

Mr. Walter Richter has attended and passed the Initial Training class
for Radiographers at GSI and attended a lecture series in St. Louis sponsored
by the Dupont Co. He has had ten (10) years of experience in radiography.

Mr. John Abbott has attended classes in N. D. T. and radiography at
the University of Missourii Rolla campus, and has qualified to ASNT TC-lA
level 2 in radiography. He has three (3) years experience in radiography.

These four individuals, Messrs. Ripley, Abbott, Richter and Ferguson
have all the responsibility for operations, training, safety, AEC compliance,
and Illinois State ;Board of Health compliance of the radiography program.
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Philadelphia, Pa. and the Sperry School at Darbury, Conn. He has had six (6) 
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Mr. Walter Richter has attended and passed the Initial Training class 
for Radiographers at GSI and attended a lecture series in St. Louis sponsored 
by the Dupont Co. He has had ten (10) year s of experience in radiography. 

Mr. John Abbott has attended classes in N. D. T. and radiography at 
the University of Missouri; Rolla campus, and has qualified to ASNT TC ... lA 
level 2 in radiography. He has three (3) years experience in radiography. 

These four individuals, Messrs. Ripley, Abbott, Richter and Ferguson 
have all the responsibility for operations, training, safety, AEC compliance, 
and Illinois State; Board of Health com.pliance of the radiography program. 
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Mr. Nathan Bapl'sin
May 19, 1972
Page 5

ADMINISTRATIVE CHART

President

I

J
Personnel Director

Manager of Safety

V. P. Manufacturing

Manager of Quality Assurance

*1
Plant Accountant

Acctg. Dept. Clerk

Manager of Quality Control &
Radiation Safety Officek

TABLE II

Table II gives the administrative section of the GSI program. Their

function is not in the technical group but is part of our system of checks and
balances, accounting and management control. The function and qualification
of the accounting clerk and Manager of Safety is outlined in the License
application. This group exercises control over the technical group in the area

of accounting and inventory controls, special audits on our operations,
maintenance of records as outlined in Pages 115 and 116 of the application.

We hope the above answers to your review of our application are
satisfactory and meet with your approval.

Sincerely,

Robert W. Riplfey•,,

Radiation Safety Officer

RWR:crr

28406
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TABLE II 
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Plant Accountant 
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Acctg. Dept. Clerk 

Table II gives the administrative section of the GSI program. Their 
function is not in the technical group but is part of our system of checks and 
balances, accounting and management control. The function and qualification 
of the accounting clerk and Manager of Safety is outlined in the License 
application. This group exercises control over the technical group in the area 
of acc ounting and inventory controls, special audits on our operations, 
maintenance 6f records as outlined in Pages 115 and 116 of the application'. 

We hope the above answers to your review of our application are 
satisfactory and meet with your approval. 

Sincerely, 

RWR:crr 
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Form AEC-313R
(9-62)

UNITED STATES ATOMIC ENERGY COMMISSION

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

Form approved.
Budget Bureau No. 38-R137

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

1(0) NAME AND ADDRESS OF APPLICANT 2. PREVIOUS LICENSE NUMBER(S) (Indicate if application is for renewal or amendment

General Steel Industries, Inc. of an existing byproduct material license.)

1417 State Street Renewal of License #12-8271-1
Granite City, Illinois 62040

Sl(lb) APPLICANT IS: An indiviual 11 A partnership El A Corporation[l An 3. LOCATION(S) WHERE SEALED SOURCES WILL BE USED AND/OR STORED. (If use

b) PincrporateI Ansso iatuon A partner shIfapip n As owill be made in states other than named in 1(o), they should be listed here.)
Unincor.porated AssociationF-!i Other D If applicant is other tha on. individ- Gene ral Steel Industries, Inc.

ual, the applicable section on the reverse side must be completed. G S
1417 State Street
Granite City, Illinois 62040

4. SEALED SOURCES TO BE USED IN RADIOGRAPHY BuddAssembly No. 300-041706 (B)
Radionics Inc. P60-100-2

BYPRODUCT MATERIAL SOURCE MODEL NUMBER NAME OF MANUFACTURER MAXIMUM ACTIVITY NUMBER OF SOURCES
(Element and Mass No.) PER SOURCE

A. Co60 A. C-374 A.Budd Co. Inst. A.280 mc A. one
Div.

B. Co60 B. C-375 B. Budd Co. Inst. B. 260 mc. B. one
Div. calibrated 7-2Z-62

C. Co60 c. P60-100 c Radionics Inc. c. 80 curie C. one

5. RADIOGRAPHIC EXPOSURE DEVICES AND/OR STORAGE CONTAINERS TO B ,T RE,%A Systems)

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

A. Unitron 11OA Serial #1116 A. Budd Company Instruments Division

B. Unitron 11OA Serial #1117 B. Budd Company Instruments Division

c. I Model P60-100-2 c. Radionics Inc. (Gamma Ind. Nuclear Systems)
6. THE FOLLOWING INFORMATION IS AtTACHED AS A PART OF THIS APPLICATION: (Check appropriate blocks and attach information called for in the instructions with this form.)

Not Applicable Attached Previously Submitted

(a) Description of radiographic faciitias (Instruction 6-a) ......................... . P on " ph 17 19
(b) Description of radiation detection instruments to be used (Instruction 6-b) ...... F] [] on teDb. 17. 196 (
(c) Instrument calibration procedures (instruction 6-c) ...................... a, to b , 17 1969
(d) Personnel monitoring equipment (Instruction 6-d) ...................... . an LII P L) 17 lQ69
(e) Operating and emergency procedures (Instruction 6-e) .................... n1 1 E) L5 . i Z& . . ]_ 9

(f) Training program (instruction 6-f) ................................... a on f b . 17. 19 69
(g) Internal inspection system or other management control (Instruction 6-g) ........ on 17. 1969
(h) Overall organizational structure (Instruction 6-h) ........................ Q o n b 17 , 1969
(i) Leak testing procedures (Instruction 6-i) ............. ................. El E on fTh b 17, 1969

(DATE)

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

FORMITY WITH TITLE 10, CODE OF FEDERAL REGULATIONS, PART 30, AND THAT ALL INFORMATION CONTAINED HEREIN, INCLUDING ANY SUPPLEMENTS ATTACHED HERETO,
IS TRUE AND CORRECT TO THE BEST OF OUR KNOWLEDGE AND BELIEF.

General Steel Industries, Inc,
I~)~API~Apl~co Nd TIteyl

By:

President, Castings DivisionDATE March 15, 1972
Title of Certifying Official

WARNING.--18 U.S.C., Section 1001, Act of June 25, 1948; 62 Stat. 749; makes it a criminal offense to make a willfully false statement or representation to a
agency of the United States as to any matter within its jurisdiction. o,.?dP'..fT

UNITED STATES ATOMIC ENERGY COMMISSION 
Form AEC-313R APPLICATION FOR BYPRODUCT MATERIAL LlCENSE- Form approved. 

(9-62) Budg.t Bureau No. 38-R137 

USE OF SEALED SOURCES IN RADIOGRAPHY 

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

1(0) NAME AND ADDRESS OF APPLICANT 2. PREVIOUS LICENSE NUMBER(S) (Indicate if application ;1 for renewal or amendment 

General Steel Industries, Inc. of an existing byprodud material license.) 

1417 State Street Renewal of License #12 -82 71-1 

Granite City, III inois 62040 

I(b) APPLICANT IS, An individual 0 A partnership 0 A Corporotionrn An 
3. LOCATION{S) WHERE SEALED SOURCES WILL BE USED AND/OR STORED. (If us. 

Unincorporated Association D Oth.r 0 
will be mode in states other thon nomed in 1 (a), they should be listeci here.) 

If applicant is other than on individ-
General Steel Industries, 

uol, the applicable section on the re~erse side must be completed. 
Inc. 

1417 State Street 
-

Granite Citv, Illinois 62040 

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

Radionics Inc. P60 -100-2 
BYPRODUCT MATERIAL 

SOURCE MODEL NUMBER NAME OF MANUFACTURER MAXIMUM ACTIVITY 
NUMBER OF SOURCES (Element and Mass No.) PER SOURCE 

A. Co60 A. C-374 A.Budd Co. Inst. A.280 me A. one 
Div. 

B. Co60 B. C-37S B. Budd Co. Inst. B. 260 me. B. one 

Div. calibra ted 7-'22-62 

c. Ca60 c. P60-100 C Radionic s Inc. c. 80 curie c. one 

5. RADIOGRAPHIC EXPOSURE DEVICES AND/OR STORAGE CONTAINER~ 9o~msW-~ITJ%tRCENi\;\~1.tBM S y stem s ) 

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

A. Unitron 110A Serial #1116 A. Budd Company Instruments Division 

B. Unitron 110A Serial #1117 B. Budd Company Instruments Di vis ion 

c. 1 Me)de1 P60-100-2 c. Radionics Inc. (Gamma Ind. Nuclear Systems) 

6. THE FOLLOWING INFORMATION IS ATTACHED AS A PART OF THIS APPLICATION, (Check appropriate blocks and offoch information called for in the instructions with this form.) 

Not Applicable Attached Previously Submitted 

(0) De~cription of radiographic facillti';$ (Instrudion 6-0). 0 ~ 0 on Eeb J:Z ]969 
(b) Description of radiation detection instruments to be used (Instructj"on 6-b) . . 0 Q9 0 ~TE) 6 

on _eb.17, 19 9 
Ie) Instrument calibration procedures (Instruction 6-c) .... 0 ~ 0 on F~)b. 17 1969' 

(d) Personnel monitoring equipment (Instruction 6-d). 0 !Kl 0 on ~;;b n ]969 
Ie} Operating and emergency procedures (Instruction 6-e). . .. 0 ~ 0 on ~e)b n, ]969 
(f) Training program (Instruction 6-1) ... .......... .. . . . ................ 0 !Kl 0 on ~~b. 17, 15169 

(g) Internal inspection system or other management control (Instruction 6-9)" .. 0 ~ 0 on t""'eb. 17,1969 

(h) Overall organizational structure (Instrudion 6-h). 0 ~ 0 on t'~b. 17, 1969 

VI Leak testing procedures (Instruction 6-i) .. ........ .. .. .. ........... . 0 !XJ 0 on 1I"'eb. 17,15169 
(DATE) 

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

FORMITY WITH TITLE 10, CODE OF FEDERAL REGULATIONS. PART 3D, AND THAT ALL INFORMATION CONTAINED HEREIN,INCLUDING ANY SUPPLEMENTS ATIACHED HERETO, 
IS TRUE AND CORRECT TO THE BEST OF OUR KNOWLEDGE AND BELIEF. .. 

General Steel Industries, 

By:;B L (c]Nomedllte~b 
Inc. 

DATE March 15, 1972 President, Castings Di vision 
Title 01 Certifying Official 

WARNING.-18 U.S.C .• Section 1001, Act of June 25, 1948; 62 Stat. 749; make. it a criminal offense to make a willfully Iolse statement or representation to a'9~atrf'1l t!; 
agency of the United States as to any matter within its jurisdiction. . ~ ~.J. . u u 



FORM AEC-313R (9-621

LEGAL STRUCTURE OF APPLICANT

If applicant is a corporation, complete Items 8 through 11 ; if applicant is a partnership, complete Items 1 2 through 14; if applicant is an unincorporated
association or a legal entity other than a partnership or corporation, complete Items 15 and 16. Attach separate sheets where space provided proves in-

adequate.

CORPORATION

8. STOCK OF APPLICANT CORPORATION

NO. OFPSHARES - NO. OF Si.-RES NO. OF SHARES
AUTHORIZED ISSUED SUBSCRIBED TOTAL NUMBER OF:

(a) Stockholders (b) Subscribers

6, 000, 000 2, 519, 060 2, 519, 060 .8700 8700

9. Is applicant corporation directly or indirectly. controlled by another corporation or other legal entity? .. ........... YES . ................... NO

If answer is "YES" give name and address of other corporation or other legal entity and describe how such control exists and the extent thereof.

10. (a) Identify by name and address any individual, corporation, or other legal entity (1 owning 10 percent or more of the stock of applicant corporation issued and
outstanding or (2) subscribing to 10 percent or more of the authorized but unissued stack of the corporation.

Ib) Identify by name and address all officers and directors of the corporation.

(b) See attached
I 1. Identify the State, District, Territory, or possession under the laws of which the applicant is incorporated.

Delaware

PARTNERSHIP
12. Name and address of each individual or legal entity owning a partnership interest in the applicant.

13. State the percent of ownership of the applicant partnership held by each of the individuals or legal entities listed in Item 12.

14. Identify the State, District, Territory, or possession under the laws of which the applicant partnership is organized.

OTHER
15. Describe the nature of the applicant and identify the State, District, Territory, or possession under the laws of which it is organized.

16. State the total number of members or persons holding an ownership in the applicant, identify each by name and address, and indicate the ownership interest thereof.

FORM AEC-313R (9-62\ 
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OTHER 
15. Describe the nature of the applicant and identify the State, District, Territory, or possession under the laws of which it is organized. 

16. State the total number of members or persons holding an ownership in the oppl icant, identify each by name and address, and indicate the ownership interest thereof. 



GS~ 1.. stings Division
October 22, 1971

Memorandum to Mr. W. H-. Rapp:

I have been asked to state my qualifications for Radiation Safety Officer
at General Steel operating under A.E.C. license No. 12-8271-1.

My experience with radiography began in 1949 and continued uninterrupted
until 1964.

In 1949, 1 set up what I believe to be the first artificial isotope installation
in this area at "The Key Co." located in East St. Louis, Illinois. This company
manufactured high alloy and stainless steel high pressurE.! valve bodie. h igh
pressure, high temperature valve bodies and return bends for oil reiflning catlytic
cracking towers. At that time, I attended a school c,:onducted by Dr. Kaonnike- of
Nuclear Consultants, St. Louis, Mo. This course included radiation hazards and
health, legal requirements of the A. E. C. and operation of manipulating and
monitoring equipment. I believe we used sources of . 5 to 2. 0 curies. My title
was Nondestructive Testing Supervisor and later Assistant Plant I.etallurgist.
About 1954, Key Co. was purchased by A. C. F. Industries and the operation was
transferred to Houston, Texas. I did not wish to relocate so I sought and found
employment at General Steel Industries in Granite City. I was employed as
Chief Chemist and supervised the chemical and test laboratories and the
nondestructive testing group which included two sources of radium (approximately
.500-800 milligrams).

' 60
In 1960-61, this facility was converted to Co . At that time, I attended

a school "Radiation Health Physics" conducted by the Budd Instrument Division
of the Budd Company. The school consisted of lab and lectures in safety radiation
health physics, title 10, exposure equipment, and survey meter operations. At
this time, I was appointed and approved as Radiation Safety Officer for Geineral Steel.
During this period, I set up the entire practice, li cense application, ope rating
procedure, emergency procedure, and training program. The installation and
practice was approved by A. E. C. on its first application for license. I also
qualified as radiographer supervisor under Mil S-113.6D.

During this period of time, I worked with the Civilian Defense Agency,
attended two tIhools on radiation hazards and decontamination as a result of
an atomic mishap, and received a card, if my memory serves me right, as
a Radiation Decontamination Warden. For several years during this period of
time I was one of two Decontamination Officers for this company in the event of
atomic mishap or hostile action. These schools were a joint effort of the C. D.A.
and Southern Illinois University and held at the Granite City High School as hight
classes. I attended a more comprehensive school fvr one year on all aspects o0
Nondestructive testing at Rolla University, St. Louis campus night school. This
was a college credit course.

" . 

Memorandum to Mr. W. loT. Happ: 

GS.r i_ 1ting s Di vis ion 
October 22, 1971 

I have been asked to state my qualificatiolls for Radiation Safety Officer 
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until 1964. 

In 1949. 1 set up what! believe to be the first artificial isotope installation 
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500-800 milligrams). 
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Mr. W. I-. R~ap;
October 22, 1971
Page 2

In 1964, Lthe foundries at Eddystone, Pa. and Cranite City were
consolidated and necessitated changes in-organization. I-becarmxe Assistant
Plant Metallir.ist and concentrated my efforts in the metallurgica! aspect
of fo•undry operations and in 1970 became kManager of Flfant 0./etallurgy. On
September.28, 1971, 1 was asked to become Manager of Q-luaiity Control with
direct supervision of the radiographic facility.

During tbis i•t•erirn period, I have tried to keep abreast of the A..E.C.
program. in its e"i:i*rety , '" i a -atter of keen personal interest in One of the mort

exciting and .sef•LI scientific developments of cur generation. I sincerely
S ,lie 'e ny e ducatLc nala :a , , and e-xpertence - -r )ny.i j rircc r'. . .

'e si i; ' asn as Iety Cficer in 1964.

1". V pip'.1re y

\~ ~:C r t

cc: R.I 1 i1"ile(k2)

... 
Mr. W. H. Rapt 
October 2.2 t 1971 
Page 2. 

1111964, tbe loundries at Eddystone, Pa. and Cranite City were 
consolidated and necessitated changes in organization. Ibeca'me Assistant 
Plant Metallurgist and concentrated my eHo rts in the meta llurgical aspect 
of f:1undry operations and in 1970 becarne hAanagel" of Plant ),\/fetallurgy. On 
September 28, 1971, I was asked to become I'vianager of (;uality Control with 
direct supervision of tberadiographic facility. 

Durinf this interim period, I have tried to keep abreast of the A. E. C. 
program, in. its en':i.rety as a t"n,~tter of keen pc:t8onal interest in ,:me of the most 
exciting and tJ.sefl.'tl scientHic developments of our generation. I si.ncerely 
1)(: lie ve rt.~ y e d ux:a tic) 1:.\:3.} b a. c 1~ g re:urld a nd e.:·~ pc r i e nc e h ~.:t E", r~).rJ.1. y. i t..(~ t'l" :.1,:/e d [3"i.:1 ce .r-l 'f 
:;:esiisrlat1o!1. as :::,afety (Uicer tn 1964. 

R ·' " cc: J~. j . File(::) 



EMERGETX, NCY OPFVRIA TING PRO(C1 DIAR ES

EMERGENCY NO, I FOR 6 BUIl DIN" ENCd 0SURE

SOURCE CANNOT BE RETI\AC TEL) IN'TO TI-1 SOUR.CF I.()[ DEKr DR T*E
SURVEY INDICATES TIHAT IT IS NOT W iTHfIN T1E 1101I DER C1,I"ENT IT
SHOUID BE. THE RADIOGRAPIYER S-AI I.:

1. The warning lights will be on in conformance with operating
procedure. If the emergency happens at any other time,

turn on warning lights.

Z. Call R. W. Ripley by auto call or telephont.. If not available,
use list of names and numbers below - in -order listed.

3. Unlock door, leave radiation room, and lock door from the
outside. Retain key in your possession.

4. Using survey meter, survey area immediately surrounding
radiographic area, and post any area of greater than 5 mnr/hr
radiation level.

5. Maintain vigilance at doorway until R. "K. Ripley or alternate
arrives.

6. Under no circumstances should the radiographer even attermpt
to recover a source that has become detached or stuck in the
source cable. He may assist the Radiation Safety Officer or
other qualified person after they have arrived on the scene.

T.U!F RADIATION SAFETY OFFICER-*SHAT. I

1. Obtain full story, evaluate, rectify if possible.

1. 1' necessary, call the iBudd (QConmpany. Exposure room will
r'..rnain locked and all war ning Hights will remain on until! area
is safe. Radiographer will maintain personnel vigilance at
exposure room door if gravity of situation warrants.

3. Extra vigilance and restrictions will be maintained until area
isdeclared safe.

4. Record will be made of the incident..

5. A; F. C. will be notified, if necessary, in comn pliancen with Title 10,
Part 20, Paragraph 20. 403.

6. State Board of Health and (.SI Safety De partnwent will be notified

i necessary.

EMERGENCY Ol·JFHATING PHOCFD~;RES 

EMEHGENCY NO. 1 ·FOR 6 Bun DINe l'~NC I 05l) RE 

SOURCE CANNOT BE RETHACTE D INTO THE: SOURCE HOI DEL ')R T' £: 
SlJH. VEY IN DICATES THA T IT IS NOT W fTllIN THE 1101 DEH IV HEN IT 
SHaUL n BE. THE HADIOGHAPIfE [~ SIIAI 1.: 

1. The warning lights will be on in conformance with operating 
procedure. If the emergency happens at any other time, 
turn on warning lights. 

2. Call R. W. Ripley by auto cal1 or telephont·. If not available, 
use list of names and nuntbers below - in order listed. 

3. Unlock door, leave radiation room, and lock Coor from the 
outside. Retain key in your possession. 

4. Using survey meter, survey area immediately surrounding 
radiographic area, and post any area. of grrater than 5 Inr/hr 
radiation level. 

5. Maintain vigilance at d06rway untll R. Vi. Ripley or alternate 
arrives. 

6. Under no circumstances should the radiogl'apher even a;tternpt 
to recover a source that has become detached or stuck in the 
source cable. He may assist the Radiation Safety Officer or 
other qualified person after they have arrived on the scene. 

TliE HADIATION SAFETY OFFICER-'SEAl. I 

1 
. c. 

3. 

4. 

5. 

6. 

()btain full story, evaluate, rectify if possi.ble . 

If necessary, call the Budd Cornpany. Exposure room will 
remain locked and all warning Hghts "'Jill r·.:!mai.n on until area 
-i:o: safe. Radiographer willlnaintain personnel vigilance at 
~,,:xposure room door if gravity of situation warrants. 

Extra vigilance and restrictions will be rna intained until area 
is rlec1ared safe. 

T\ ecord \vill be made of the inc ident. 

A. E. C. will be notified. if Ill'u·ssary. in Cf.II11pJianCt! with Title H), 
Part 20, Paragraph 20.403. 

State Board of Health and CST Safdy Dl~pill'tt1)ent will b(:~ notified 

if necessary. 



.enttral Steel Industries, T-nc. .

Gceniral Opt. .ion Procedure iv r .l se of Cob.. 60 Radiographici Sour.ces

Al.l .adiograph, -,s'" (as dcfini,"d in ritlei 0, Part 34), shall.:"4,

1" .- .ead and understand Parts 20 and 34 of Title 10 of the
Code ýof Federal Regulations.

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

camera..

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

4. Receive instructions in the operation of 1:ht-( exposur,"- device
and receive actual experience in its operatimn.

5. Receive instructions and procedures from the Radiation Safety
Officer.

6. Receive instructions in health physics, monitoring and personnel
monitoring and dosinmetry from GSi personnel or other sources
as deemed necessary. (See initial training program)

Above instructions will include lectures, actual use of exposure devices and

survey instruments, and practical problems, utilizing Appendix A, Part 34,

Title 10, as an outline. A copy of this training program is attached as 6 (f).

There will be no transportation of sources or exposure devices to any field
location; however, they may be moved to any of the special radiographic

rooms within the plant. All records will be maintained by the Radiation.

Safety Officer or by the Division Accountant in the Division Accounting
Department at the same address.

Keys to Radiographic Facilities will be in the possession of the Radiation.

Safety Officer, the Nondestructive Testing shift supervisors, and, the Qualified".

Radiographer on the shift. It will be the Radiographer's responsibility to

turn in the assigned key to the Shift Supervisor at the end of the shift who in

turn will assign it to the Qualified Radiographer on the following shift. Keys

to Radiographic Facilities shall remain in the possession of the assigned people,,

and shall not be transferred. to another person regardless. of position or title

without the approval of the Radiation Safety Officer. Tost keys~must be..fimmediate(:!lyl;.

reported to thle Radiation Safety Officer. All Padiographers must wear film .
badges and pocket chamrbers or dosimeters when working in a radiation field

-,nvironment, whether the source o0 radiation b'e Co6O sources, x-ray. or

betatron..
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GC'neral Stel~l Tnnustries. T,"'IC.', 

Gcn.~ ral Op(~ 1ion Pruced Ul"(' i'.'rl.l se of Cob.. " 60 RaciillgraphicSotil·~eS 

',,11 '\.I~adiol-\raplwl:s',' (as dcfin(~d in Title, 10. ,Part 34). shall:' 
, , 

" . .' , 

1., Head and understand Parts 20 and 34 of Title 10 of the " 
,C ode of Federal .Regulations. 

2. ~ead and become well acquainted with the Instruction Manual'" 

3. ' 

..... for the B\idd roll-out camera device and tIle Rad,ionic Panoram'ic' 
camera. 

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

4. R~ceive instructions in the operati.on of t1l<:: ('.xpos'Ui"c devlce 
and receive actual experi.ence in its of.w~rati()n. 

5. R.eceive instructions and procedures from the Radiation Safety' 
Officer. 

,6. Receive instruction's in health physics. monitoring and personnel 
monitoring and dosim.etry from CSI personnel or other sources 
as deemed necessary. (See initial training program). 

Above instructions will include lectures, actual use of exposure devices and 
survey instruments. and practical problems, utilizing Appendix A, Part 34, 
Title 10, as an outline. A copy of this tra ioi.ng prograrn is attached as 6. (f). 

There will be no transportation of sources or exposure devices to any field 
.. location; however, they may be moved to any of the special radiographic 

. rooms within the plant. All records will be maint.ained by the Radiation. 
Safety Officer or br the Division Accountant in the Division Accounting 
Department at the same address. 

Keys to Radiographic Facilities will be in the possession of the Radiation. 
Safety Officer, the .Nondestructive Testing shift supervisors,' and. the Qualifiecl; 

. Radiographer 00 the shift. It will be the Radiographer's responsibility to . 
turn'in the as signed key to the Shift Supe rvisor at the end of theshHt who in 
tllrn will assign it to the Qualified Radiographer on the following shift. Keys 
to Radiographic Facilities shall remain in the possession of the assignedpeoplc 

. :t '" 

.'.: . 

and shall nct be transferred to another person regardless of position or title ...•. ~... . .. .;. 
without the approval of tbe Radiation Safety O(f1c(.~r. I ORt k{'YS111U8t bt>i.m111edjatel~':;:, .'. 
r';::ported to thE'.: Eadiation S'afety Officer. All P(~diogl"aph(' rs mi.\st wear film 
badges and pocket chambers or dosimeters when working i.na radiation ·field, 
"'nvironment, whether the sou!'ce 0: radiation be C060 sources, x-ray. or, 
betatron. 
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operating Pr rfor Use of Cobalt-6.0 Radio-'aphic ,.urces of ,uelsrhan 300 milit ices in No. 6, luildin, - Radiog. phic Ynclosure.

A ste p-by-sl.ecp prc(edure w).hicl is to be followed bv each shift and:each mn.inis tabulated below:

0,

1. Unlock the door to the radiographic room from the outside,enter and immediately lock the door from the inside. A loudsiren is located over the door with a push button activatoron the outside for use in the event another radiographer must"".enter the room while it isjlocked from the inside.

2. Place film holder and any other equipment taken into the roomtin the small viewing room outside the radiation area(L•& .. "iithe radiographic area). Using the survey r._.Uter, nake anentrance survey of each exposure device (13-udod Company'sModel JIOA Unitron Radiographic Camera), making.'cer'ai2>:nosources are exposed.!

3.' Make the necessary entries in the Utilization and Survey Lo• g.(See attached sample of log.)

4. 'Follow maintenance and inspection procedures and make :dailyand quarterly checks and be present when.the 6 month checki is,made. "

5. Set up exposure film and fix position of source tube.. Alwayspla'ce source as near center of room and as far from the wallsas is practical. Never place source closer than four feet fromthe wall unless it is inside the casting. Make certain sourcetube is firmly fixed in position required and that any angle intube is not too sharp to, prevent easy operation of source withinthe tube.

6. Turn on red warning lights. These lights are strategicallylocated on the top of the exposure room walls, and over the.outside entrance so that they may easily be observed by' any:.personnel passing by the area adjacent to the exposure room..,..

7. Unlock Budd Camera devices.

8. Have castings and camera located so that the control cabl.e,..may':,be operated from behind one of the 4 inch thick armor plate ýIvsteI' ,shields separating the radiographic area from the control area.The control cable shall be maintained behind this shielding atall times., The source may now be exposed utilizing the contr1 oA'::.Jý."•:..cable •from behind the armor plate shields. Observe thesource position indicator.
6 (e) Page 47Section
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"Operating Pr(H't'durt~ (or 'Ofh! of tobalt-60 Hadit"--"aphic SOUl"Ct'sof jess' 
Than~~OO tHilli, h"s in No. (, nuildin,g - l1acliog .. phk J':nvlosuh'. 

,':' 

' . 

: ,.' 

A st('p-bY-l'>it.'p pt'oCt~dur(~ which is to be follt')wed by each shi·ff andt~acbnlan 
is tabulated bc'I(IW:" 

. . " . :',':.' 

1. 

. .; . . . 

Unlock the door to the radiographic room from the outside, 
enter and immediately lock the door from the inside. A loud, 
siren is located over the door with a push button activator 

":"':.;~~I';.,;.' 

o'ri the outside forus.eintheeventanother radiographer must 
,enter the room while it is .1ockedfrom the inside. 

" . ~:. 

2. 

5 •. 

Place film holder and any other equipment taken i.nto the root'tl 
in the small viewing room outside the radia hon al"ea(bu.c-,x,',itll In 
the radiographic area). Usi.ng the survey r,~\der, i"'l.1akc~an' 

entrance survey of each exposure device {Ih'l.dd Companyl s 
Model llOA Unitron Radiographic Camera), making'ct:"l'i:"dl, 
spurces are: exposed. , '. .." 

. Make the necessary entries in the 
. '(s'eeattached sample of log. ) 

"1 . 

'. ' ,. 

FollowmaiJltenance and inspection procedure~' and.mak~da.nY 
. and quarterly checks and be pres~nt when the 6 month check' , 
made. 

Set up exposure film and fix position of sourcetupe., ,Alvvays'" 
pla'ce source as near center of room and as far from· the wails 
as is practical. Never place source closer than four Jeetfro~" 
the wall unless it is inside the casting. Make certain sour.ce 
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. '. . 

6. Turn on red warning lights. These lights are strategic.aUy 
located on the top of the exposure room walls, and .over the .. 
outside entrance so that they may easily be observed ;by any.······ 
personnel passing by the area adjacent to the exposure room; 

7. Unlock Budd Camera devices. 

8. Have castings and camera located so that the controlca'ble'#'l,ay,,' 
be operated from behind one of the 4 inch thic k armor 'platc::':ste'~'l:, 
shields separating the radiographic areafro01 thec('~t:rol are~.; 
The control cable shall be maintained behind thiS shielding at . 
all times~.'The source may now be eXDos,edutilizi ngthe ,c-ontr~>l' 
4:a.ble .from behind the armor' plate shi~lds. Observe the 
source position indicator. 
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Than 300 millicuries in No. 6 Building -Radiogr.-,nhic Enclosure. (Continued).

9. Make necessary entries in Utilization and Survey I og.

10. "Rladiographter" retires to small room oux i ide of radiation
area to timie and wait for exposure to be connplep-ed.. At nO.
* tie should le (.,lit"r tlhe exposure area (forward ef tlhe steel
shields) when sources are exposed. ....

11. After exposure is completed, retract source into s.ource hold-,ir
with control cable from. behind armor plate shielding.

12. Make an operational survey of the entire area, takIng special,"
note of source tube and catmiera device.

13..

14.

15.

16.

17.

.ock camera• device. This should be don- c"ven:, fthII.-,; u:- C• _ " I
exposure is to be performed within the next ýexv -u, " .

Make necessary entries into Utilization and, Survey, og. (See
attached.)

Turn off warning light.

Steps No. 3 to No. 14 inclusive may' be repeated a number o'
times within a shift or between trips to the darkroom and film I "':.
storage area. Darkroom and office are over 500 ya~rds fromr . .
exposure room.

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

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

19. A final dosimeter reading will be made and recorded at the end
of each shift. Film badges and pocket chambers or dosimeters
as noted above will be worn throughout the eight hour shift.
regardless of work being performed.

20. See Emergency Procedure for proper action in case of an
emergency. In case of emergency, follow those procedures
and call Radiation Safety Officer at once.

Telephone Numbers
(Call in order listed)

IL IRobert W. Ripley 910 Echo Drive, Ccilisville, Ill. 344-0049
Ext. 214, A. C. 252

2. John Abbott 2795 %-rell Dr. , 1nris--•nt, Mo. 831-0126 E
Ext. 282 or 286
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9. Make necessary entries i.n Utilization and Survey Jog. 

10. IIRadi.ograplwr"rel'll'nS to small room o\\l~ide ofradiati~n 
area 10 tlnw and ""<lit tor exposure til ht" cnnlpl(·~led., At Illl 
lime should he: ('111('1' tile exposure area (fol'\.vard of 1.l~t'ST(>('\ 

shields) when SIllll"ce,s are exposed. 

11. After exposure is compieted. retract source into ',s,ource 
with control cable from behi.nd armor plate shieldi. l1g . 

12. 
• , .. 'j , 

Make an operationals~lrvey of the cnti.rea rca, takiri~spf:~ci'al, 
note of source t.ube and camera device . 

Tock camera de vice. ,This should be done c'v'en t:hOl.i.j!,I, ;:~S(:oU"D(j 

exposure i~ to be p~rformed w ithi~ the' next fewrriinule s. 

14. Make necessary entries into Utilization and. SUTvey-T(:)g., 

attached.} ';,,' 

IS. Turn' off warning light. 

16. 

. 17. 

18. 

19. 

. . ." 

· Steps No. 3 to No. 14 inClusive may'be repeated anumbe:r(iT 
times within a shift or between trips to thedarkroorn, and film' 
storage area. Darkroom and office are over 500 ya:rds ,from 
exposure roorn. 

" . ',':'1 

Before leaving the room 'whether to'go' to lunch or da2·l(roo.m' 
or at the .end of the shift, a final survey of sourc~ holder and' 

· source tube wi.lI. be made and noted inthe log. Be sure to 
sign.the log. 

Leave exposure room and lock door froo"'! the outside. !-'ever 
leave room, even for a few minutes. without locki~ from the· 

· outside. 

A final dosimeter reading w ill be made and recorded at the et1d" 

,', " 
" '," 

I":, 

of each shift. Film badges and pocket chambers or dosimetf.~rs '," :' 
as noted above will be worn throughout the eight hnurshi{t. ",., :'. <, 
regardless of "vork being performed. 

20. 

L 

2. 

, .: 

See Emergency Procedure for proper action in case of an 
ctnergency. In case of p.l11ergenc:y. follow those pT()c-ednres 
and call Radiation Safety Officer at once. 

Telephone l"umbers 
(Call in ol'der listed) 

Robert W. Ripley 910 Echo Drive. Cdlimvil1e, Ill. 344-0049 

John Abbott 

Ext. 214. A. C. 252 

2795 farrell Dr., F1rric;..<;iUlt, Mo. 831-0126 
Ext. 282 or 286 
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.Operating Procedure fobr Use of tobalt -60 Radicraphic.Sources.ofLeSS..:
Than 300 hillic ies in No. 6 Building - Radiog. thic Enclosure.,(Continued)

3. Phil Wells 315 Kinrgdam R. , Beld,, Iil. 377-6113

Ext. 34Z, A. C. .445`

4. G. N. Little 1612 Garfield, G.CC., ill. 877-2723
Ext. 244, A.C. 342

Section 6 (e) Page 49
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.; ..pp.~1"ating'Procedure for ':Use of Cobalt .60 Radk'~raphi'c sources'()fi.e~s':''':::(::~~::!:;';'!;~?}i[:U:N; 
. ". ,,'.Than 3'OOrililli< ies in No. 6 Building - Radiog. J?hic Endosure~'(<::?,~t:in\1.~d,>"',:,:,;.( ,,: 

. " . " . ~ :;. . ,: :(: .. ; . 
t·' . 

3. Phil Vtells 

4. . G.N. Little 
.;1 . 

. " ~ ':, . 

:. !' .... : .. 
: ::: .. : ~ .. 

Section 6 (e) Page 49 

315 Kiqpm. 9:. " BelhU1o" Ill. 377~6113 
Ext~34Z', A. C ~ 

.. :' .;,,' 

1612 Garfield, G. C., I11.8.77'"'!Z723 
Ext. ,244, A.C~., 

" ' 

; . .-

.. ' ."::' ,',',.:" 

. : ... :.:: .... :. 
: ... . 

.. :",. 

"'. 
.... /. ,'" ,,' i' 

..... ;, ... 

',·i ;' 



Operating Procedure for Us, (X Cobalt 60:Radiogroaphic Sourc.es Iii T....

.petatron ")nio.l 0 Curics.Maximum

A I r; td i(1ogr a~p o r m ust Wv a r film badges And pocket chiambers or dosiers.

wVhenever wiior 1ing around penOtrating radiation, whether it be from 'the

Bi:~tatrtons. or 1116 Cca) o 60 eCC s:.

1. Unlock the door to the Control Room from the outside, enter..

and immediately lock the door. In the event another radiographe r

must enter the Control Room while it is locked, he will have to

knock on thedoor.

q-:,. Using the survey meter, :make an entrance survey of exposure

device (Radionic Panoramic Camera Model P60-100-A) makingr

certain no source is exposed.

3. Make the necessary entries in the utilization and survey

4. Follow inspection and maintenance procedure and make Oai'•'v

and/or quarterly checks and be present when the 6 month chez"-c""

is made.

5. Always place the casting as far south as the handling crane will.

permit, approximately 54' from the north wall. The, casting will

be as close as is practicable to the east wall. Set up the exposure

film and fix the position of the source tube. Make certain the

source tube is firmly fixed in the position required and thatany

angle in the tube is not too sharg0 to prevent movement of the

source within the tube. The Co camera will be .set approximnateily:ý"

3' from the east wall and 32' from the north wall. The control .

crank unit will be inside the control room.

6. Turn on red warning lights. These lights are strategically located

at the entrance door to work area and at the double leaf door.

Lights may easily be observed by any personnel passing by the area

adjacent to the exposure room.

7. Check the area monitor and make certain it is turned on and is

set at 5 mr/hr or less.

8. Unlock the Radionic's camera device.

9. Have casting and camera located so that control cable may be

operated from inside the control room.

10. The Budd Camera with a. source of less than I curie is operated.

outside the control room as per sketch #2. The operator shall1..

retract the source from at least 12 feet back from the exposure

side of the 10' thick sand filled wall and no more than 3 teet"from

the control room wall.
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,opera,tin~ ProcNh.lre foT' US(~ Of Coha1t60RadiogvlphicSource:sr'rijlH', 
B(!tatr(H~ Dm-;.nf SO C\1ri(~aMaxit'1urn 
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AlIr;~di,n~~,I'~plw,rs mUlSt Wc',H fill)) hadg('s and pocket chambers 'or dosimeter'S'" 
wh,,'n",""r worldng around pen('l.rating radi.ation, whethe~ i.t be fr6n\,'the ' 
iH~tat:rnns or t.he Co 60 sources. 

Unlock the door to the Control Room from the outside,en,ter ' ," .. ',," 
and immediately lock the door. In the event another radiographe,r;(,:,,,' 
must enter the Control Room while it is locked, he willba.ve to' '" 
knock on the door . 

.. Using the survey mete;~ (make' an entrance survey oLexposure ' 
device (Radionic Panoramic Camera Model P60-100-A) making' 
certain no source is exposed. 

3. Make the necessa,ry entries in the utilization and survey leg. 

4. Follow inspection and maintenance procedm'e ancl I1-;Clke dail')'" 
and I or quarterly checks and be present when the 6 lTlontt-1 check 
is made. 

5. Always place the casting as far south as the handling crane will' 
permit. approximately 54' from the north wall. The casting will , ..... 
be as close as is practicable to the east wall. Set up the exposurEi 
film and fix the position of the source tube. Make certain the • , 
source tube is firmly fixed. in the position required and that any' •.... , . 
angle in ~he .tube is not too shargoto prevent ~lbvement of the .... ,".',; 
source withIn the tube. The Co camera wlll,be setapproxltnatli!ly 
3' from the east wall and 32' from the north wall. The control.· . 
crank unit will be inside the control room. 

. .", 
'I.,,' 

,": ::,.' 

6. Turn on red warning lights. These lights are strategically 10cat~~ •..... , 

7. 

8. 

9. 

10. 

at the entrance door to work area and at the double leaf door. 
L.ights may easily be observed by any personnel passing by the area. 

• ". r .' '. 

adjacent to the exposure room. . 

Check the area monitor ~nd make certain it is turned on and 1s 
set at S mr fhr or less. 

Unlock the Radionic's camera device. 

Have casting and camera located 80 that control cable maybe 
operated from inside the control room. 

The Budd Camt~ra with a source of less tllan I curie is operah,d 
outside the control room as per sketch H2. The op(~rator shall 
retract the source from at least 12 feet back from the exposure , 

. .. ' ~ 

side of the 10' thick sand filled wall and no more than 3feetfronl 
the control room wall. ", i· 

. " . 

, "~I: 
: .' .... 
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.'Betatron Room of 80 Curies Maximur-' (Continued)

11. Radiographer rvlurns to the Control Room otmtside the radiation:
area to tin-it aand wailt for the exposure to be completed. At no
.1i1n1 should he vi.ll.er the exposure area (forward uf the 109'0' thick
•.tfd filled wall) when the source is exposed.

12. Make the necessary entries in utilization and survey log.

13. After the exposure is completed, retract the source into the
camera by means of the control cable from inside the control
room if the 80 curie source is used. If the less. than I curie is'
used, it is operated from the outside of the control room as per
Sketch #Z.

14. Make an operational survey of the entire area, taking s-eciai
note of source tube and camera device..

15. Lock camera device. This should be done, even though a second
exposure is to be performed within the next few minutes.

16.

17.

18.

19.

Make necessary entries in the utilization and survey log. (See
attached)

Turn off warning lights.

Steps No. 3 to No. 14 inclusive may be repeated several' times,
before going to lunch or the end of the shift. Darkroom and
offices are located in the processing area behind the 10'0"
thick aand filled wall.,

Before leaving the room, whether to go to lunch or darkroom or.,
at the end of the shift, a final survey of source holder and sour'ce
tube will be made and noted in the log. Be sure to sign the. log..::

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

21. A final dosimeter reading will be made and reco.rdd at tho e d
of :each shift.. Film badges as noted above will be. woprnthroughout

•.the eight hour shift, regardless of work being. perfo rrmed.,,,

2Z. See Emergency Procedure for proper action in case of .arn.e'ne 1Lgn
In case'of eme rgenc-y, follow those procedures and I Callhe
Radiation Safety Officer at once.
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·Betat.ron Room of 80 Curies Maxim.u,.....(Continued) 

11. I\adiog I:aph(~ r !'dl.l rna to the Control Room U\I tside tht:' radiali('n··· . 
a rea to t:in'u! clivI wa i I: (0 I" the C'xposu re to tw c Otnp1.l~ted, At I'h' 

!.in1\' should 1)(' 1'111."'1' Ilw C.~xp()sure art~~-\ (forwardo( the WI.OII thick 
:-;and fillCi~d wall) when the source is exposed, 

12. 

13. 

14. 

15. 

16. 

Make the necessary entries in utilization and survey log. 

After the exposure is completed. retract the source into the 
camera by means of the control cable from inside the control 
room if the 80 curie source is used. If t:he less than 1 eu rieis' 
u sed, it is ope rated [rOln the outside of the control room as pc r 
Sketch #Z. 

Make an operational survey of the entire area, taking special 
note of source tube and camera de'.rice. 

Lock camera device. This should be done. even though a. second 
exposure is to be performed within the next few minutes . 

Make necessary entries in the utilization and survey log. '(See . 
attached) 

• t· •• 

'" 

.. : .. ;'; 

.: \~ ..... . 

17. Turn off warning lights. 

18. 

19. 

ZOo 

21. 

2Z. 

Steps No. 3 to No, 14 inchisiv~ may be repeatedseverai'~imes,' 
before going to lunch or the end of the shift. Darkr.oom alld 
offices are located in the processing area :behind the 10.'0" 
thick s.and filled wall.·' 

Before leaving the room. whether to go to lunch or darkr.oom or 
.at the end of the shift. a final survey of source holderaJld:s~Hirce' 
. tube wil~ be made and noted in the log. Be sure to sign.thelog.", 

··r 

.... 
'.:: .... 

><.:,'.'. 

Leave exposure room and lock door from the outside~'Ncv:er!':://(,{/;'.::· 

:~~~:~:~~:~~::~ .. :~~:i:::~::~t:~d~i~n:U:,:::::~~~f:C:~}j!~,l~!~~;vl~;, 
~fcach shifLFilm haqgcsas noted above Wilt',b~:W9r~.t~~C>\lg:li:~1:U;:t;:::i:;'::\.:!::l(/:; 
th~:' eight hour shift. re,g,ar.dl,e.ss of w9rk:b'~ing perf(j.'~:~~'d":<:':;'·!~:,;i,:':\~:(,~..:;,)'ir;';;lpJ;!/:,\ 

... , .. , .. ' · .... "i .. 1.,,;:. 

See Emergency Proced\lre for proper 3,(·tion in case of an en'lt'r::g(,!n~·Y'.".': 
In case ofemf~ rgency, follow those procedu res and call 'the '" - ,: ,.: '.>' ','!,',: 
Radiation Safety Officer at .once~;"::",; 

Section 6 (e) Page 51 
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Operating Procedcire 
for Use Of Cobalt 60 Radiog-kphic 

Sources In, The-

tatron Room of 80 Curies Max--ium(Continued) 
.

Telephone Numbers

(Call in order listed)

1. Robert W. Ripley 
910 Echo Dr., Cdl kille, Ill. 

344 -004-9"

Ext. 214, A.C.-252

2. John Abbott 
2795 Smrell Dr., Fkrrsz, Mo. 831-0126

Ext. 282 or 286

3. Phil Wells 
315 Kingdom St., Berlto, ill, 

377-6113.

Ext. 342, A.C. 4451.

4. G. N. Little 
1612 Garfieird, G. C,II 

877-272311

Ext. 244, A. C. 342

Section 6 (e) Page 52

. ": 

O~ra~ing Procec1'ue for Use Of Cohalt60 Radior-,phic Sources In Tht:! .. 
.. ' .. tatron Room of 80 Curies Max~_.;um(Colltinued) 

1. 

2. 

3 • 

4. 

; . ~ , 

Telephone Numbers 
(Call in order listed) 

'<,,:;,:, ... ' 

','.' .' <,'1' 
. . 

Robert W. Ripley 910 Echo Dr. , GilirlMlle. In,,' ...• 344~001:C{­
Ext. 214,A. C;252' 

2795 SrrellDr.. Flariss:3rt. Mo.. 831 .. 0126:,::'. John Abbott 
Ext. 282 or 286/,: 

Phil Wells 315 Kingdom St. i Bdhal1o, ill 377.;.6113: 
Ext. 342, A. C .445· 

G. N. Little 1612 Garfiel:d. G. C, Ill.· . 877':'27~3' 
Ext. 244.A. C. 342 ,. 

Section 6 Ce) Page 52 
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6 (e) Procedure for Moving Seaied Sources Bet-we-- Radiographic Enclosures

The sources contained in rubber tire equipped cameras and covered

under this license may be mnoved from one Radiographic Enclosure Area to

another in accordance with the following procedure:

1. The Qualified Radiographer will enter the Radiographic
Enclosure containing the source and make an Entry Survey
and record readings on Move Check Form,

2. He will remove the operating cables from the wall and secure
them to the top of the camera unit.

3. The camera. may then be moved by a Qualified Radiographer
and a second workman as follows, the time for starting the
move shall be entered on the Move Check Form:

(A) The Qualified Radiographer will direct all movements of
and be responsible for the safe movement of the source.

(B) He will direct the actions of second man when moving the
source.

(C) During the movement of the source, the Qualified
Radiographer will monitor the radiation field level and
record the highest reading taken on the Move Check Form.

(D) On arrival at destination, the Qualified Radiographer
will install the operating cables in the drilled access holes
in the Radiographic Enclosure; he will check to see that the
camera unit is locked and will make a final survey. The
time when the source is secured at the new location and
the final survey reading will be entered on the Move Check
Form.

(F) The second man will have the responsibility to handle
the unit and move it under the direction of. the Qualified
Radiographer.

4. In the event of accident or other occurrence that causes
the radiation field to exceed the safe limit of 2. 0 mrs.
during the move, the Qualified Radiographer and the
second man will proceed as follows:

(A) The Qualified Radiographer, the second man. will
withdraw to a safe point where survey readings do not
exceed 2. 0 mrs.

Section 6 (e) Page 53

The sourc€"s contained in rubber tire equipped can1eras and covered 

under this license lnay be In()\'(.~d fr0111 one Radiographic Enclosure Area to 

another in accordance with tht~ folli.)wing procedure: 

1. The Qualified Radiographer will enter the Radiographic 
Enclosure containing the source and make an Entry Survey 
and record readings on Move Check Form. 

2. He will remove the operating cables from the wall and secure 
them to the top of the camera unlt. 

3. The camera may then be moved by a Qualified Radiographer 
and a second workman as follows. tIle tlme for starting the 
move shall be entered on the Move Check Forrn: 

. (A) The Qualified Radiographer will di.rect all movements of 
and be responsible for the safe movernent of the source. 

(B) He will d1r~r:t the actions of second man when moving the 
source. 

(C) During the movement of the source. the Qualified 
Radiographer will monitor the radiati.on field level and 
record the highest reading taken on the M'Jve Check Form. 

(D) On arrival at destination, the Qualified Radiographer 
will install the operating cables in the drilled access holes 
in the Radiographic Enclosure; he win check to see that the 
camera unit is locked and will make a final survey. The 
time when the source is secured at the new location and 
the final 8~rvey reading will be entered on the Move Check 
Form. 

(E) The second man will have the responsibility to handle 
the unit and move it under the direction \)( the Qual Hied 
Radiographer. 

4. In the event of accident or other occurT·enc~ that causes 
the radiation field to exceed the safe 1irnit of 2. 0 mrs. 
during the move. the Qualified Radiographer and the 
secone man w'il~ proceed as follows: 

(A) The Qualified Radiographer, the second man. will 
withdraw to a safe point where survey readings do not 
exceed 2.0 mrs. 
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4.
((ont'd.

(F) 'Th'e Qualifi ed l adiographer will rernain within
sight or'the source and warn all persons approaching
of the potential danger and instruct to move from the
area.

(C) The Second Man will be instructed to go to the
nearest Supervisor and secure his and his peoples
assistance for the Qualified Radiographe r who will
post people at a safe distance as determined by the
survey meter. These people will be instructed to
warn all persons to stay away from the area, and to
re-main on. station until relieved.

(D) The Second Man will then proc:eed to: advise the
nearest Quality Control Supervisor who will then
advise R. W. Ripley or one of his alternates listed
Onthe following page immediately of the condition
existing.

(E) There shall be no attempt made to correct any
high radiation condition until R. W. Ripley or one of
his alternates is on the scene to direct the operations.

(F) Applicable sections of the Emergency Operating
Procedure shall be followed to verify that an over
exposure of the, individuals moving the source has
not occurred.

4
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4. 
(Cnnt'd. ) 

(B) The OU-'llifir~d Hadiographer will rer'nain within 
sight of'the sl:ll1rc(~ and warn all persons a,pproaching 
of the potential danger and instruct to m.ovefrom the 
area. 

(C) The Sec?nd Man will be instructed to go to the 
nearest Supervisor .and secure his and bi.s peoples 
assistance for the Qualified Radi.ographer who will 
post people at a safe distance as determined by the 
survey meter. These people will be instructed to 
warn ail persons to stay away from the ~rea, and to 
re'main on statitlD until relieved. 

(D) The Second Man wil] then proc;eed to. advise the 
nearest Quality Control Supe rvi.sor wh!:) will tllen 
advi.se R. W. Ri.pley or one of his alternates Hsted 
on'tbe following page immediately of the concHtion 
existing. 

(E) There shall be no attempt made to correct any 
high radiation condi.tiori until R. W . Ripley arone of 
his alternates is on the scene to direct the operations. 

(F) Applicable sections of the Emergenc y Operating 
Procedure shall be followed to verify that an over 
exposlire of the, indi viduals moving the source has 
not occurred. 

." .~. 

..i 

., 



Alternates. for R. W. Ripley and
(Call in order li

1. RobertW. Ripley

2.- John Abbott

3. Phil Wells

Telephone Numbers:.,
sted)

910 Echo Dr.,. •i]c , 44 -.
Plant..xt. Z-'4. A. C.: 252:

2795 Sazil Dr., P. ,M. 8,l O1•O!u-re:
Plant Ext. 282 oi "Z86:

315 Kingclxn St. ,B&Alto, Ill. 3'77- 6llkmý)1:
Plant Ext. , 342,,A.C..445

1612 Garfield, G. r"., Ill.. 8 7 7-2723Qtrre
Plant Ext. '44,.A.C.342'-

4. G. N. Little

Section 6 (e) Page 55
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A1te~na:tes for' R.W. Ripley and, Telephone 
'(Call in ordfer listed) 

910 Echo Dr., Oilic.w'.l"'., IlL ·34~~O~4~i"'~~) 
Pl~·";t·'"~xt'/l4.' A C -;152'; 

1. Robert W.Ripley 

2. John Abbott 

3. . Phil Wells" 

G. N.Little 

........ I.J, ~ ..... ~ "', ••.•• , ,~, , .. :.';:.: 

2795 5Jrell Dr., F.k:J."13SCU-t,l\tio.' 8,31-0126(1~-?} 
Plant Ext. 282 QT286;':,<. 

315 Kingcbn S;.,M-alto,I11~. ,,377~6113(~);' 
Plant Ext., 342,,A.C.{45,,':.':: 

, ;' ~ :, . ' .. ' ',' i . t ' 

.".' , ',';, 

1612 Garfield,G; C.,Ill~" ,.,":877,~Z'72~.) 
'PlantE~t;'244,A.'C'~·I:'34~"" /,;,;:' 

", " ' .. < .~' ... :':,<, .. '!. 
'. i . 

.... \: .,.:',': 
"\:. ':;;: ..... " 

, ' . '., ,~ . ' '. ' 

, ,'~>;' .... 

,.'," ,I'!" 

"," 

',:'., 
,),';.' 
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T rans porf iuI', S;a~ed Source s - Ceck-Off I orm

M'oving Sealed sourc•'s - 1;e0.ween Radiographic "tt'nclosures

Source being moved

From

• 1.o

2.
q

(Radiographic Enclosure)

3.

4.

To "

(Radiographic Enclosure)

I he.ve read and under.stand the Procedure for .,vvg "

Sources between Radiworaphic Enciosures
~aied

5:• .

6 ... ,

:: 7.

8:.8

S"[9.

(QuaIi fied Radiogra pher)

E ntr y Survey R e sults s

.Time and date move started

Time and date move completed

Highest Survey Reading during move

Final Survey Results

Source Secured

Radialion Safety Officer

Section 6 (e) Pane 56

2 8 4 9

.... , 

'lranSDortinl'.:·::,·akdSource s - Check-Off Forn1 
• __ •• _. ____ :" __ •• _---:.._, •• P ••••••• __ ••••• ___ ••• __ •• _. ____ • __ ' _____ ~ ... _. 

1. • Source be ing n10vecl __________ . __ . 

2. 

3. 

4. 

5. 

,6. 

.8. 

9. 

lO~ 

From 
(Radiographic Enclosure) 

To -.......,.------
(Radiographic Enclosure) 

I ha.ve read and under~tand the Procedul'c for,vl,;v"'!"\g S'c:'c.led 
Sources between Radiographic Enclosures 

(C)'Jaii fied F{adi ogra pDP. r) 

Entry Survey Results 

--_ .. _ ..... -... -._--, 

Titrle and date move cornpleted ---
Highest Survey Readi.ng during move -----
Final Survey Results 

Source Secured ----

Section 6 (e) Pa ge 56 
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EMERGENCY OPERATING PROCEDURES

EMERGENCY NO. 1 FOR 6 BUI. DING ENCI OSURE

SOURCE CANNOT BE RETRACTED INTO THE SOURCE H-TOlDER OR THE
SURVEY INDICATES THAT IT IS NOT WITI-HIN THE HOT. DER WHEN IT
SHOULD BE. THE RADIOGRAP-EPR SHTALL:

1. The warning lights will be on in conformance with operating
procedure. If the emergency happens at any other time,

turn on warning lights.

Z. Call R. W. Ripley by auto call or telephone. If not available,

use list of names and numbers below - in order listed.

3. Unlock door, leave radiation room, and lock door from the
outside. Retain key in .your possession.

4. Using survey meter, survey area imnmediately surrounding

radiographic area, and post any area of greater than 5 mr/hr
radiation level.

5. Maintain vigilance at doorway until R. W. Ripley or alternate
arrives.

6. Under no circumstances should the radiographer even attempt

to recover a source that has become detached or stuck in the

source cable. He may assist the Radiation Safety Officer or
other qualified person after they have arrived on the scene.

THE RADIATION SAFETY OFFICER SHALL.

1. Obtain full story, evaluate, rectify if possible.

2. If necessary, call the Budd Company. Exposure room will
remain locked and all warning lights will remain on until area

is safe. Radiographer will maintain personnel vigilance at

exposure room door if gravity of situation warrants.

3. Extra vigilance and restrictions will be maintained until area

is declared safe.

4. Record will be made of the incident.

5. A. E. C. will be notified, if necessary,, in com-npliance with' Title 10,
Part 20, Paragraph 20. 403.

6. State Board of Health and (3S. Safety Department will be notified

if necessary.

EMERGENCY OPERATING PROCEDURES 

EMERGENCY NO.1 FOR 6 Bun DING ENClOSURE 

SOURCE CANNOT BE RETRACTED INTO THE SOUHCE HOI DER OR. THE 
SURVEY INDICATES THAT IT IS NOT WITHIN THE HOI DER WHEN IT 
SHOULD BE. THE RADIOGHAPHER SHAll: 

1. The warning lights will be on i.n conformance with operating 
procedure. 1£ the emergency happens at anyotber time, 
turn on warning lights. 

2. Call R. W. Ripley by auto call or telephone. 1£ not available, 
use list of narnes and numbers below - in order listed. 

3. Unlock door, leave radiation room, and lock door from the 
outside. Retain key i.ny-our possession. 

4. Using survey meter, survey area immediately surrounding 
radiographic area, and post any area of greater than 5 mr/hr 
radia tion level. 

5. Maintain vigilance at doorway until R. W. Ripley or alternate 
arrives. 

6. Under no circumstances should tbe radiographer even attempt 
to receiver a source that has become detached or stuck in tbe 
source cable. He may assist the Radiation Safety Officer or 
other qualified person after they bave arrived on the scene. 

THE RADIATION SAFETY OFFICER SHALL 

1. Obtain full story, evaluate, rectify if possible. 

2. If ne.cessary, call the Budd Company. Exposure room will 
remain locked and all warning li.ghts wi.ll rernain on until area 
is safe. Radiographer will maintain personnel vigilance at 
exposure roorn door if gravity of situation warrants. 

3. Extra vigilance and restrictions wi.ll be maintained until area 
is declared safe. 

4. Record will be made of the incident. 

5. A. E. C. will be notified. if necessary, 1n c:ornp1iance witt) Title 10, 
Part 20, Paragra ph 2 O. 403. 

6. State Board of Health and C:;SI Safety Departrncnl wil1 be notified 

if necessary. 



EMERGENCY G Y RATING PROCEDURES (Cor, aued)

Telephone Numbers
(Call in order listed)

1. Robert W. Ripley 910 Echo Drive, Clinsville, Ill. 344-0049
Ext. 214, A.C. 252

2. John Abbott 2795 Scrrell Dr., Flarissmt, Mob. 831-0126
Ext. 282 or 286

3. Phil Wells 315 Kingdom St., Befa1l, Ill. 377-6113
Ext. 342, A.C. 445

4. G. N. Little 1612 Garfield, G. C., 111. 877-2723
Ext. 244, A.C. 342

Section 6 (e) Page 58

EMERGENCY )}DRA TING PROCEDUHES (Cor, med) 

Telephone Numbers 
(Call in order listed) 

1. RobertW. Ripley 

2. John Abbott 

3. Phil Wells 

4. G. N. Little 
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910 Echo Drive, Co1l.insville, Ill. 344-0049 
Ext. 214, A. C. 25'2 

2795 Sorrell Dr., Flarissat't, MO. 831-0126 
Ext. 282 or 286 

315 Kingdom St. , Bed:a.l1o, Ill. 377 -6113 
Ext. 342, A. C. 445 

1612 Garfield, G. C., Ill. 877 .. 2723 
Ext. 244, A. C. 342 
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EMER NCY PROCEDURE - BETAI )N BUILDINGS

EMERGENCY IA

The source cannot be retracted into the source holder, or a survey
indicates it is not within the holder when it should be.

THE RADIOGRAPHER SHALL:

1. The warning lights will be on in accordance with operating
procedure and by the area monitor. If they are not on, turn
them on.

2. Make certain the large double leaf door is 'shut. Pull electric
master switch if it is safe to do so.

3. Retain possession of survey meter at all times and observe the
read out constantly.

4. Leave exposure room and lock control room door. Retain key
in your possession.

5. Call Mr. R. W. Ripley by auto call or telephone. If he is not
available, use names and numbers listed below in order listed.

6. Use survey meter to discover any area of radiation outside of
exposure room if necessary.

7. Maintain vigilance in control room doorway (if the area is safe)
until the Radiation Safety Officer or his alternate (as listed below)
arrives.

8. Under no circumstances should the radiographer even attempt to
recover a source that has become detached or stuck in the source
cable. He may assist the Radiation Safety Officer or the other
qualified person after they have arrived at the scene.

Telephone Numbers
(Call in order listed)

1. Robert W. Ripley 910 Echo Dr., Cdllinille, Ill. 344-0049
Ext. 214, A. C. 252

2. John Abbott 2795 Sorzll Dr., Fkhisst, Mo. 831-0126
Ext. 282 or 286

3. Phil Wells 315 Kirpi-n St., Bdl-allD, Ill. 377-6113
Ext. 342, A.C. 445

4. G. N*. Little 1612 Garfield, G. C, Ill. 877-2723
Ext. 244, A.C. 342
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EMERNCY PROCEDURE - BETA'! )N BUILDINGS 

EMERGENCY lA 

The source cannot be retracted into the source holder, or a survey 
'indicates it is not within the holder when it should be. 

THE RADIOGRAPHER SHALL: 

1. The warning lights will be on in accordance with operating 
procedure and by the area monitor. If they are not on, turn 
them on. 

2. Make certain the large double leaf door is 'shut. Pull electric 
master switch if it is safe to do so. 

3. Retain possession of survey meter at all times and observe the 
. read out constantly. 

4. Leave exposure room and lock control room door. Retain key 
in your possession. 

5. Call Mr. R. W. Ripley by auto call or telephone. If he is not 
available, use names and numbers listed below in order listed. 

6. Use survey meter to discover any area of radiation outside of 
exposure room if necessary. 

7. Maintain vigilance in control room doorway (if the area is safe) 
until the Radiation Safety Officer or his alternate (as listed below) 
arrives. 

8. Under no circumstances should the radiographer even attempt to 
recover a source that has become detached or stuck in the source 
cable. He may assist the Radiation Safety Officer or the other 
qualified person after they have arrived at the scene. 

Telephone Numbers 
(Call in order listed) 

1. Robert W. Ripley 910 Echo Dr., O:iI.liIlMlle, Ill. 344-0049 ... 
Ext~ 214, A. C. ·2.52· 

2. John Abbott 2795 &:uTell Dr. , Florissart, Mo. 831-0126 
Ext. 282 or 286 

3. Phil Wells 315 Kiqp:rn 3:. , E.ebl.1n, Ill. 377-6113 
Ext. 342, A. C. 445 

4. G. 1\J;. Little· 1612 Garfield, G. C .. Ill. 877-2723 
Ext. 244, A. C. 342 
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TTIF* [ýJVI'MATTON '.-)AFF'TY OFFICIF11 SHAI L:

. (9la1i 1.n lull s t.irv iroin the, radiographer, evaluate and rectify
it' possibte lI o •1 o in at sa(. -nanner.

2. .If necessary, obtain professional advice or assistance from

equipment manufacturer. Exposure room will remain locked
and all warning lights will remain on. A radiographer or. person
of responsibility as designated by the Radiation Safety Officer

will maintain vigilance over the area until it is declared safe
by the Radiation Safety Officer.

3. Incident will be recorded in maintenance. and inspection daily
report form or as dictated by seriousness of errergency ana
Title l0 requirements.

4. A. E. C. will be notified in compliance wit-h Title 10, Part 20,
Paragraph 20. 403.

5. State Board of Health and GSI Safety Department will be notified.

Section 6 (e) Page- 60
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'rnE HJ\OfATION :SAFF'TY OF FICF.H SHAI L: 

I. (lhlain (u.11 :d.Ol·Y (rom lile J'adiographer, f'valuate and rectify 
it' po::;~i\)l(~ 10 do ~.;() in a Hale rnanrwr. 

2. If Ilel:t'Ssary, obtain prllfessional advice or assistance from 
equipment manufacturer. Exposure room will remain locked 
and all warning lights will remain on. A radiographer or person 
of responsibility as designated by the Radiation Safety Officer 
will maintain vigilance over the area until it is declared safe 
by the Radiation Safety Officer. 

3. Incident win b~~ recorded in mai.ntenance· and inspection daily 
report form or a.s dictated by seriousness of emergency and 
Ti.tle 10 requirements. 

4. A. E. C. will l;e notified in compliance witll Title 10, Part 20, 
Paragraph 20.403. 

5. State Board of Health and GSI Safety Department will be notifi.ed . 
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EMERGENCY L,2'ERATING PROCEDURES (Continued)

EMERGENCY NO. 2 POCKET I•OS'IMETER READS OFF SCALE

THE RADIOGRAPHER SHALL:

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
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.

5. Call R. W. Ripley or alternate listed below and notify him of
these results for his evaluation before making any other
exposures.

THE RADIATION SAFETY OFFICER SHALL:

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

2. If film badge report substantiates dosimeter reading, the
radiographer will be sent to the corporation doctor with a
full report.

3. AEC will be notified in conformance with Title 10, Part 30,
Paragraph 20. 403 by the Radiation Safety Officer.

4. State Board of Health and GSI Safety Department shall be notified.

Telephone Numbers
(Call in order listed)

1. Robert W. Ripley 910 Echo Dr., Collwille, Ill.
Ext. Z14,.

2. John Abbott 2795 Sorrell Dr., Fkrisat, Mo.
Ext. 282 o

3. Ph^i Wells 315 Klyri St., BBel, Ill.
Ext. 342,

4. G. N. Little 1612 Garfield, G. C. , Ill.
Ext. 244,

34440049
A.C. Z52
831-Qi 26

'r 286
377-6113

A.C. 445
877-'2723

A.C. 342
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EMERGENCY 1..JEP.ATING PROCEDURES (Contmued) 

EMERGENCY NO .. 2 POCKET roS'IMETER READS OFF SCALE 

THE RADIOGRAPHE R SHALL: 

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

4. Check survey instrument. If survey instrument and radiographs 
prove to be al1 right and dosimeter indicates a faulty discharge, 
assume dosimeter to be faulty. Use spare dosimeter. 

5. Cal1 R. W. Ripley or alternate listed below and notify him of 
these results for his evaluation before making any other 
exposures. 

THE RADIA. TION SAFETY OFFICER SHALL: 

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

2. If film badge report substantiates dosimeter reading, the 
radiographer will be sent to the corporation doctor with a . 
full report. 

3. AEC will be notified in conformance with Title 10, Part 30, 
Paragraph 20.403 by the Radiation Safety Officer. 

4. State Board of Health and GSI Safety Department shall be notified. 

Telephone Numbers 
(Call in order listed) 

1. Robert W. Ripley 910 Echo Dr., CdlinMn~, Ill. . 344-0049 
Ext.Z14,. :A. C. 252 

2795 &:1rre11 Dr., F1orissart,Mo. 831-0126 
Ext. 282 or 286 

2. John Abbott 

3. Ph:~ Wells 315 Kiogd:rrl St. , Batal1o, Ill. 377-61l} 
Ext. 342, A. C. 44$ 

4. G. N. Little 1612 Garfield, G. C. ,Ill. 877;;'2723 
Ext. 244, .'A. C. 342 
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PERIODIC INS1 r- ACTION AN1)D MAINTENANCE PROCEDURE

Additions to 6. S. I. operating procedure to conform to A. F. C.
December 13, 1970.Amendment to Title 10, Part 34:

The purpose of this pr(tocedure is to provide for periodic inspection
and maintenance of the radiographiic exposure device and area safeguards
applicable to this amendment. The procedure is divided into 3 parts to
conform to the daily, tri-monthly, and semi-yearly requirements applicable
to the G.S. I. Inc. radiographic installation.

.I. The following operations will be performed by the radiographers once
each day that the exposure device is used:

A. The initial radiation survey will. be madce as required by G. S.-.
Standard operating proc.edure and so noted in the utilization log.

B. The exposure device will be visually inspected for any damage
that may impair its use or shielding integrity and so noted under
Item 1 of Daily Check Form.

C. The device will be checked to determine if the source is properly
placed inside the shield. This will be determined by a level of
50 mr/hr. An i.ncrease abo,• this level at a distance of one meter
from the exposure device will be evidence of an improperly
retracted source. Note a'nd follow per item 2 of the daily check
form.

D. The locking mechanism will be checked by unlocking and locking of
the exposure device. The operating condition will be noted in
Item 3 of the Daily Check Form.

E. The first production exposure will then be made following G. S, 1.
standard operating procedure. The following will benoted: Changes
in operating characteristics of the exposure device, operation of
source position indication, and the operation of the crank mechanism.
These items will. be checked off as their condition under Items 4, 5,
and 6 respectively of the Daily Check Form.

F. In the event of a inal function, noted on the Daily Check Form in
conformance with I, A. through F, the following steps will be taken:

1. The supe.-visor or safety officer will be notified immedialelv.

2. T.'he supervisor or safety officer will evaluate and correct the
problem.

3. Any action taken will be recorded on the Daily Check Fowr-n.
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PERIODIC INSr-A':CTION AND MAINTENANCE P-ROCEDUHE 

Additions tn C. S. L ()[krating procedure to conform to A. E. C. 
December 13. 1970 Amcnclmf:nt to Title 10, Part 34: 

The purpose of this procedure is to provide for periodic inspection 
and n:1aintenallce ("f. the radio~raphic exposure device and area safegua1"ds 
applicable to this axnendrnent. The procedure is di.vided into 3 parts to 
conform to the daily. tri-monthl y, and semi -year1 y reg uirements applicable 
to the G. S. 1. , Inc. radiographic instaliation. . 

I. The following operations will be performed by the radiograpbers once 
each day i:hat the exposure device is used: 

A. The initial radiation survey will be mack C •• s required byG.S.L 
Standard operating procedure and so noted in the utilization lOb. 

B. The exposure device will be visually inspected for any d-arnage 
that rnay impair its use or shielding integrity and so noted under 
Item 1 of Daily C:heck Form. 

C. Tbe device will be checked to determine if the source is properly 
placed inside tIle shield. This wi.ll be determined by a level of 
50 rnr/hr. An increase abo\e Glis 1evel at a distdl1ce of one ll1eter 
frOln the exposure device will be evidence of an irnproperly 
retracted source. Note a'nd follow per item 2 of the daily check 
forn:.. 

D. The locking mechanism win be checked by unlock-lng and locking of 
the exposure device. The operating condition will be noted in 
Item 3 of the Daily Check Form. 

E. The first production exposure win tben be made following G. S. t. 
standard operating procedure. The following will be noted: Changes 
in operating characteristics of the exposure device, operation of 
source position indication, and the operation of the crank mechanism. 
These items will be checked off as their condition under Items 4, 5, 
and 6 respectively of the Daily Check Form. 

F. In tl,e event of a malfunction. noted on tJ,f' Dai]y Check Form in 
conformance with 1, A through E:, the following steps wHl be taken: 

1. The supe ,·vis!)r or safety officer will 1)(' notified imn'ledi3tely. 

2. 'I'he supervisor or safety officel· will ("valuate and correct tll(' 

problero. 

3. Any action taken will be recorded on the Daily Check F'ol'm. 
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4. ..A tho ao .•ov Yhai fcunvtions are ,riino'r and do not involv -
r..dil.,,, ..- d as ,1.,fined v. jer Titi& 10, Part 34, 1ara• 1,ph

3... v * . e 10, f art. 2 0, Pa-ragr; r ph 20. 403, use of the " .

, . .. will continue if pc:,stble while correctionru.

ar, bu-.1i i•:. ,, ititted. Corrective action will be initiated within

5-3. In the cvnt Of a major malfunction which. may result in unsafe

conditions or a radiation hazard, the G. S. L eme rgency
p:rocedure, #1, will be put into effect immediately.

6. All action taken. will be recorded in the Daily Check Fort•.

7. All entries iathe Daily Check Form will. be initiated by, the

individual making the entry.

IiL The following operatio.ns as Iisted on .the Quartevjy (-._heck, .orr-i vI l e

performed at 3 rnon,:.ti intervals, In eac F, instanc;.., the man.'•al .1 -ov "de"d

by the manufacturexr. the exposure dvice w ;', used as a. fluide ro

perform these operatiorns:

A. E>xamiine source.- and drive cable for wear and/or damage.

7. E•xamine source and drive cable tube for wear and/or darmage.

C. Exarriine the source & drive cable tube connectors for wear and./or.
damage..

D. Inspect the inside of the source tube for rust, dirt, or sludge build up.,.

E. Insopect all mating components for wear, damage and proper
connections.

F. "fhe cable drive gear box will be inspected for damage, wear, and
lubricant. The condition of all required labels will be checked.

G. All of the abovwe inspections will be noted in the respective area in

the Quarterly Check Form.

H. The checks rmay be performed by a radiographer or a supervisor

or the safety officer. All notations in the Quarterly Check Form

will be signed.

I. The above are preventive maintenance steps to aecettain, detetioration.

ni the radiation (.xporsure device through -regular production use,

blfore it can create a radiation hazard or unsafe conditio'n. Iudicatiorn

of deterioration noled on the Quarterly Check Forms will dictate the

.foilow-i.ng steps :

I. Supr visor will be notified by individual performiiing

the check.
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'J. If tlw ah" ... ·(' rb<tlfunctions are 'ninol" and do not involve .. a. '""\-,:1 

r;,Hhatic,l'l i;,,·.:nl ,\S (j(·fined t. ,je.r Tinf; 10, Part 34, .Paral4taph 
.;'1.?1 (.1' " .. ,'de to, Part 20, Para .. gr;.lph 20.403, use of tht~·.y 
'·'''1'(,;;ll.i''':'·\'·II·\'' will c(lntinu'~ if pn:ssible while corr('ctiol1$ .... 

al'i' hl·jlh:. i,,;,(itllted. Currective acti.Oi'l will be initi~t~d within 

:J. In th~~ (·v!.:nl of a rnajor rnalfunction which ma.y rt~s11.1t in unl!aie 
(.:onditions or a radiation hazard, the G. S. I. erne rgency .. ' 

p:rocedur"~, JD.l. will be put into effect i.mmediately. 

6. All action taken will be recorded in the Daily Check Form~ 

7. All entricsil1.t:be Daily Check Form will be initiated by the 
l,11.dividuc.d 1naking the entry. 

II. The luUovJing operatlons a.s lil'lted on the Quart.',ly Check Fo:rY'li wil! [.It, 

l')er.iorrn.ed at 3 "CIlontli intervals. In each in~t:-in,c(:, t}lt:~ mv..·n:,~al pl"ov·jded 
b~r the rnanufactl.lTer U:. the exposure d •. :~vice w'i}1, he; used (\.1, ::1 gui.de '[0 

perforr-n these operations: 

A. E)-;anline sourc.'! <.111.<1 drive cable for wear and/or darnage. 

B. 

r 
'-' . 

D. 

1<' ... . 

H. 

T 
.I.. 

:G-:':x,unine soure,,;: and drive cable tub~ for wear and/or clal'nage. 

Exarnine the source & drive cable tube connectors for wear andfor 
damage. 

Inspect the inside of the source tube for rust, dirt, or sludge build up.' 

Im~pect all mating com.ponents for wear, dalnage and proper 

connections. 

The c'tble drive gear box will be inspected for damage., wear, and 
lubricant. The condition of all required labels will be checked. 

All of the above i.nspections will be noted in the respecti.ve area in 
the Quarterly Che\.~k Fonn. 

Th~~ checks ma·y" he performed by a radiographer or a supervisor 
or the safety offi.cer. All notations in the Quarterly Check Form 

v,ill be signed. 

TJ1(> ahove "lle preventive maintenance steps to aecertain dete!.loration. 
(lj the radiation ('xpnsure device through reguJar production llSt", 

1J:"fon~ i.t can create a radiation hazard or ·un::;afe conditio-no rnclicationE 
.---.-----~-

of detel'ior~ttion noted on the Quarterly Check Forms will dictZlte the 

following ste?s: 

1. Slq:wl'visor will Lh, notified by individual perfOl"rCling 
tlw check. 



2. The ccndit•', ,,v~ bo e'vill i y,.heS juper is
or Safety Officer.,

3. Any cundition that requires cor:rectivr action will bc
reported to Lhe GC S. I. ecAhanical Repir SupervioUr
within 24 hrs.

4. All action taken will be noted on the Quarterly Check
Form and signed by radiographer, supervisozr co
Safety Officer.

III. The following operations will be performed at 6 month intervals as n'.oted
on the Six Month Check Form. These checks will be made by mechanical
repair department crafts in the presence of a radiographer, his supervisor,
or the Radiation Safety Officer.

A. : dor. locks on small door used by personnel. and the large door
used to bring in castings will be inspected and their condition noted
in item I of the Six Month Check Form.

B. In the presence of a radiogranher, his supervisor, o'r the Radiation
Saiety Officer, an inspection vill be made to ascertain if all visible
and audible warning devices are functioning properiy. Condifions
will be noted in the Six Month Check Form, in It-en 2.

C. This inspection will not include a calibration of radiation level
monitoring equipment. This tnzquipment is calibrat.ed and. documented
as outlined elsewhere in the approved G. S. I. li'cense application.

D. All operations will be recorded in the Six Month Check Form and
signed by the inspector.

E. Any malfunction of area safeguards will be reported immediately to
the Radiation Safety Qfficer. Corrective action will begin immediate ly,

F. All! action taken will be recorded in the Six Month Check Form. and
signed off by the Supervisor or Radiation Safety Officer.

I. .ft is esp,,,Jially noted here that -termns 1, 1I, and IlI are all additional steps
to be taken to conform to the 1970 amendments to title 10. In no way are
they to bo interpreted to rescind or supercede any other section of t!he
G°.1S. license.

The radiographer will continue to maintain his usual daily vigilance at
all times.

V. Three forms are attached to and become a part of this procedure:

I. Daily. Check Forni
2. Quarterly 'bck Form
3. Six Month (Tht- ek Form r

60
1i as •a result of these inspection and nmaintenance proced tres the Co

source i0. exposed creating a radi.ation 'azard. )c r, ,' wy i.ration
1•,,• .•.1 ... All . .'• I - • . . . .. • ..

2" T]1e c(;nditlon " ... v1lJ b~,:.; e·V2.r~..1.:-1'tci·:' 1)y t}li:~. supervi~{);.· 

(l:'~ Safety Office 1'. 

3. Any cundltion that requires (,:or:rective ::i.(:t1on will hi: 

n~port(:d to the G. S. 1. !vicchanical Hep;;.ir Snpervieul' 
within 24 h1'5, 

4. AU action taken will he noted on the Quarterly Check 
Form and signed by :radiograptltr, sup.:" ,l'viscr c .. 
Safety Officer. 

Ill. The following operations will be pedorrned at 6 rnonth interva.ls as not~',d 
on th.;.~ Six Month Check Form. These checks win b~~ made by mechanical 
repah. rh'partment crafts in the presence of a radiographer, his supervisor, 
or th~! H.:.lclia.tion Safety Officer. 

A. Tht: door' . locks on small door used by perl:h")nllel and the linge door 
used to bring in castings will be inspected and theil< conditi.on noted 
i.n item 1 of the Six Mont.h Check Form. 

B. In the presence of a radiogl·d.Dher, his sup~:rvisor, or the Radiat.ion 
S;liety Officer. an i.nspection will he made to ascertain ~{all visible 
a.nd audible warning devices are function.ing prope:riy. Conditions 
\T,I1.11 be noted in the Six Month Check Form, in Item 2. 

C. Thi.s inspection will not include a calibration of radia.tion level 
trlonitoring equipment. This equipment is caHb!'at~d and documented 
as outlined elsewhere i.n the a.pproved G. S. I. li'cense applica.tion. 

D. All operations wUl be recorded in the Six Month Check Form and 
signed by the inspector. 

E. Any malfunction of area safeguards will be reported immedia.tely to 
the Radiation Saiety Office:;', Corrective acticn will begi.n immediately, 

F. An action taken will be recorded in the Six Month Check Form and 
sign,~d off by the Superv.isor or .Radiation Safety Ofiicer. 

IV. J..1 15 esp,>.cia.l1y noted here that TtmT1S I, III and III are all additional steps 
to b(" tc"iken to coniornl to the 1970 alnendments to T'itle 10. In no way a;:-e 
t.hey tu be: interpreted to rescind or supercede any other section of t.he 
G. S. 1. license. 

The radiographer will continue to xnaintain his usual daily vigilance at 
all thnes. 

V. Three forms are attached to and beconlc a part ()f this procedure: 

VI. 

1. Daily Check F()rrn 
2. Quartl"rly Clll~c\ Form 

3. Six Month C},cck Form 281J06 
60 
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G EN ERR L STEEL D N DUSTRD ES, S N 0.

CASTINGS DIVISION

1417 State Street

Granite City, Illinois 62040

618 o 452-2120

March 10, 1972

Mr. Nathan Bassin
Materials Branch
Division of Materials Licensing
Atomic Energy Commission

Washington, D.C. 20545

Dear Mr. Bassin:

Enclosed is the up dated application for renewal of license no.
12-8271-1 for five year period.

From an operations standpoint, it contains two changes on which
we would like to have an expeditious reply and at least tentative approval
to proceed promptly. They are as follows:

60
1. The procedure by which we may transfer the Co sources

from the GSI to the Government betatron

2. Thg0Procedure by which we may use an "under 1 curie"r
Co source in the betatron building as pictured in
Drawing #2

We have attached a copy of our initial training home study book
for your information. We do not wish to consider it as part of the license
application.

Additional copies have been sent to the Illinois State Board of Health
and to the A.E.C. District Office.

Thank you for your consideration.

-Yours truly,

Robert W. i pl y
RWR:crr Radiation Safety Officer
Enclosure

GSI DIVISlONS and SUBSIDIARY: Casnings - Si Louis Car - National Roll - Ludlow-Saylor Wire Cloth

Flex-O-Li e-Standard Pipeprotemion-Simplicity Engineering Company

GENERRIL. 

Mr. Nathan Bassin 
Materials Branch 

STEEL 

Di vision of Materials Licensing 
Atom.ic Ener gy Com.m.is sion 
Washington, D. C. 20545 

Dear Mr. Bassin: 

ONOUSTR8ES, ONlC. 

CAS TIN G SOl V I SID N 

1417 State Street 

Granite City, Illinois 62040 

618 0 452-2120 

March 10, 1972 

Enclosed is the up dated application for renewal of license no. 
12-8271-1 for five year period. 

From. an operations standpoint, it contains two changes on which 
we would like to have an expeditious reply and at least tentative approval 
to proceed prom.ptly. They are as follows: 

60 
1. The procedure by which we m.ay transfer the Co sources 

from. the GSI to the Governm.ent betatron 

2. ThgcProcedure by which we m.ay use an "under 1 curie" 
Co source in the betatron building as pictured in 
Drawing #2 

We have attached a copy of our initial training hom.e study book 
for your inform.ation. We do not wish to consider it as part of the license 
application. 

Additional copies have been sent to the Illinois State Board of Health 
and to the A. E. C. District Office. 

Tpank you for your consideration. 

RWR:crr 
Enclosure 

1.'-'i t:A 
t'i,..' .~. 

~~urs trul~, , 

a4~/#:~ 
." Robert W~R1pl/Y-

Radiation Safety Officer 

GSI DIVISIONS and SUBSIDIARY Castings - Sc LOUIS Car- National RolI- Ludlow-Saylor Wire Cloth 

Flex-O-Lile-Standard Pipeprotection-Simplicity Engineering Company 
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EXECUTIVE and GENERAL OFFICES

General Steel Industries. Inc.
One Memorial Drive
St. Louis, Mo. 63102 (314) 436-6800

Night Phone

W. Ashley Gray, Jr.
Taylor S. Desloge
George K. Hoblitzelle
Edwin B. Meissner, Jr.
Thomas R. Remington

President
Vice President and Treasurer
Vice President and Secretary
Senior Vice President
Vice President - Operations

436-6804
436-6800
436-6802

436-6801

Charles F. Albertalli
Charles E. Deaver
P. Lewis Frazar
J. Dan House
John C. Kelly, Jr.
Wi]liam H. Laird, IV
Warren B. Lamrmert, Jr.
Norman V. LeTourneau
Francis E. McBride
Joseph H. MacNaughton
William W. Sant
Edwin H. Schriefer
Austin G. Witter

Manager, Mfg. and Plant Engineering
Supervisor - Employee Benefits
Employee Relations Assistant
Manager of Advertising
Manager of Data Processing
Asst. Teasurer and Asst. Sa ary
Corporate Controller
Asst. Marnger of Garpjze Accwfiirg
Asst. Treasivr aid Asst. Secretary
Asst. Controller
Manager of Industrial Relations
Manager of Corporate Aca- ing
Manager of Taxes

436-6806

436-6800
436-6805

436-6807
436-6808
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SEN.ERRL 5 T:EE. L GENE F~L TEEL I ý-, ED 'U S T R I S , NCý N C .

CASTINGS DIVISION

1417 ýt;iiw Street

Gr;nitc City, Illinois 62040

618 * 452-2120

February 15, 1972

Mr. James Melano
Senior Reviewer.
Division of Licensing & Regulations
U.S. Atomic Energy Commission
Washington, D.C. 20545

Dear Mr. Melano:

Enclosed is totally revised application for renewal of the U. S. Atomic
Energy Commission By-product Material License #12-8271-1. It has been
rewritten in order to incorporate changes made at General Steel, the large
amount of paper work recently generated between GSI and the AEC, and the
elimination of out dated data.

Your review of this application will be appreciated.

Yours truly,

RM W. o p l ey Cot
Manager of Quality Control

RWR:crr

Enclosure
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GENERRl~ STEEL INDUSTR·~ES, IN C • 

Mr. James Melano 
Senior Reviewer 
Division of Licensing & Regulations 
U. S. Atomic Energy Commission 
Washington. D. C. 20545 

Dear Mr. Melano: 

CAS TIN G 5 0 I V 15 I a N 

141"7 ~;I"1t! Street 

Gr;ll\ilt, City, Illinois 62040 

618 • 4~i2-2120 

February IS, 1972 

Enclosed is totally revised application for renewal of the U. S. Atomic 
Energy Commission By-product Material License 1/12.8271-1. It has been 
rewritten in order to incQrporatechanges made at General Steel, the large 
amount of paper work recently generated between GSI and the AEC, and the 
elimination of out dated data. 

Your review of this application will be appreciated. 

Yours truly. 

~.?1:Ji'~. 
R.·W. R{~y (f 
Manager of Quality Control 

RWR:crr 

Enclosure 

.... "": .,,~ 0 ro·, ... .., 
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luorms A E - 3131(
(9-62)

UNIII'D 0IA'IS AT('MIC VNLI?.CY COMMISSION

APPLICATION FOR BYPRODUCT MATERIAL LICENSE-

USE Of SEALED SOURCES IN RADIOGRAPHY
B~gtBrrnN,' 38 -R 137

SEE ATTACHED FORM AEC-313R INSTRUCTIONS-USE SUPPLEMENTAL SHEET WHERE NECESSARY

BE SURE ALL ITEMS ARE COMPLETED AND THAT ALL NECESSARY ATTACHMENTS ARE FURNISHED. IF ANY PORTION
OF THE APPLICATION IS NOT APPLICABLE SPECIFICALLY SO STATE. DEFICIENT OR INCOMPLETE APPLICATIONS
MAY BE RETURNED WITHOUT CONSIDERATION.

(Ca) NAME AND ADDRESS OF APPLICANT

General Steel Industries, Inc.
1417 State Street
i4 , ;+ 55' 4 +S T'l. 1-1 AiL f.t. 1`5t'

2. PREVIOUS LICENSE NUMBER(S) (indicate if application is tot renewala or ,,mendnrcnt
of an existing byproduct material license.)

Renewal of l icense #12-8271-1

1-b) APPLICANTIS An indiriduoil A pa•rtnership A C.,por,]ir AN .3. LOCATION(S) WHERE SEALED SOURCES WILL BE USED AND/'OR STORED. "If ,s-
A Aindiiua A psr- hp . C , _- A will be made in mtaler other thlan namied in l(a), they should bs listed hfre.)

Unincorporated Association [] Other Li I Ifpplicrsf is .0-t!h,-r- individ. General Steel Industries, Inc.
ual, the applicable section on the reverse side mus..t be completed. 1417 State Street

Granite Cit y,_ Illinois 62040
Budd Assem-rbly :No. 300-041706 (B)

A. SEALED SOURECES TO BE USED IN RADIOGRAPHY Bud Assembly No. 300-04170 (B)
_______.ad.Lanic-s In~.CF 6 0 --100*- 2 - ---PYPRODUCT MATERIAL SOURCE MODEL NUMBER NAME OF MANUFACTURER MI NUMBR OP SOURCES

(Element and Mass No.) 
NUMBERPER SOURCE

A. Co60 A. C

B. Co60 B. C

-3714

-375

A. N1uclear Consult
.ants Corp.

if It 11B.

-A. 280 mc

B. 260 nic
calibrated -7,2-62

A. oil(,."

A. one

C. Co60 c. P60-100 . c I Radionics Inc. 1c. 80 curie c. one

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

MODEL NUMBER NAME OF MANUFACTURER (If custom made, ttoc-h complete design specification.)

A. Unitron l10A Serial #1116

B. Unitron ll0A Serial #1117

A. Budd Company Instruments Division

B. Budd Company Instruments Division

1 M odel P60-100-2 C. Radionics Inc. _

6. THE FOLLOWING INFORMATION IS ATTACHED AS A PART OF THIS APPLICATION: (Check appropriate blocks and attach informsation called for in the instructions wiitt this form.)

Not Applicoble Attached Previously Submittedc,• ,,o•,,• o " -- ' r- ' eT•b 17. 9

(a) Description of radiographic fac,,,t' (Instucti o -) 6 .)... E E . .. ..... .... 19 6
(b) Description of radiation detection instruments to be used (Instruction 6-b) 7..... '). 17,19 0 9
(r.I Instrument calibration procedures (instruction 6--c) ... . . .. "] E. - . ... 7..
(d) Personnel monitoring eqvipmnert (Instructias 6-d) E] orI2 !) 

1 7
A 1q69

)Op..aoinp and emerg.ecy procedures rction 6-n) ......... ...... oE- .. 1.7. .2 _9

(9) Training program (Instlrction 6 ..) ..........- ...... ] "l C 17. 1D1) 69
(g) Intemol inspection s) stem or other man.gement control (instruction 6-g.. El [A on P)8°') - 1 97, I69

h) Ose ...- otI .... structure (Instuctio.n 6-h) 69. . 17 T
(i) Leak testing procedures (instruction 6-i) . . ............ .. o, 17 1969

(oDAT)

_ _ _ _ _ CERTIFICATE (This item must be completed by applicant) "_.
7. THE APPLICANT AND ANY OFFICIAL EXECUTING THIS CERTIFICATE, ON iEHA.t Of THE APPLICANT NAMED IN ITEM1, CERTIFY THAT THIS APPLICATION IS PREPARED IN CON.

FCRMITY WITH TITLE I0, CODE OF FEDERAL REGULATIONS, PART 30, AND IHAT ALL INFORMATION CONTAINED HEREIN, INCLUDING ANY SUPPLEMENTS ATTACHED HERETO,
1S TRUE AND CORRECT TO THE BEST OF OUR KNOWLEDGE AND BELIEF.

General Steel Industries, InQ.
0.:: IT IN ApplicantNo

By,

President, Castings Division
Title of Certifying Official ,, ,

March 15, 1972

WARMING-1 B U.S.C., Section 1 l00 , Act of June 25, 1940; 62 Slot. 749; makes it a criminal offense to msake a willfully false statement or representoti. 4;s & depgrtment or
agency of the United States as ,o any m.tter within its jurisdiction.
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IJN\lHl ~dAle; I\lOMIC I'NfJ!GY COMMISSION 

APPLICATION FOR BYPRODUCT MATERIAL LlCENSE-
USE Of SEALED SOURCES IN RADIOGRAPHY 

~-----------------~----~-----------~------------------~---~----------~--------------~ SEE ATTACHED FORM At:C-313R INSTRUCTIONS-USE SUPPLEMENTAL SHEET WHERE NECESSARY 
BE SURE All ITEMS ARE COMPLETED AND THAT All NECESSARYAITACHMENTS ARE FUR.NiSHED. IF ANY PORTION 
OF THE APPLICATION IS NOT APPLICABLE SPEC1FICAllY SO STATE .. DEFICIENT OR INCOMPLETE APPLICATiONS 
MA Y 8E RETURNED WITHOUT CONSIDERATION; . 

I (a) NAME AND ADDRESS OF APPLICANT 

General Steel Industries, Inc. 
1417 State Street 
Gra nite City, Il1ir:_:::>~_~E:20*-O_. _______ ... 

2. PREVIOUS ·lICENSE NUMBERIS) (Indicate iF application is fOI rfHlelllol 0' (7mtH'Idnu'nt 

of 0(1 e1Cis'i~g byproduct malerial licen.,e., 

Renewal of J icense #12-8271-1 

..... -.. - ... -----.. -.--.-.. ------.--.----------------.---.---.... ---.----
lib) APPLICANT IS, An indi,·iduel 0 A porln~"hip 0 A Corp~"'ti,.",m An 3. LOCATIONIS} WHERE SEALED SOURCES Will BE USED AND/OR STORED. [II v •• 

O 0
' . will be nttlde in !l.n::Jte! other thnn nouied it1 1(,,), 'hey should bl;!' /istP.d ht~re.' 

Unincorporated A!~ociotjon Other If (Jpplicun t is other !hm~ (In indiv~d· (J e ne r a 1 S te ell n d u s t r i e s, Inc. 
uoC the applicable sec1ion on the reverse ·sid~ m~llot be completed. 1417 State Street 

A. SEALED SOU~CES TO BE USED IN R;:::~~:;~ B-Ud-dA~-~·~,;:;=,I;·lYN;,·:9 ~~;~~:8-~y-!r~~JlD-Q.tJL 62 04-0----------------·--l 
~;:;~~~;~ ~~:;~~r-r-- SOUI~E M;:~~~_~~~~1.~~e~~6;;~~~~~t~ ·.·----~-j~ts~~~r~~_~=_ ~~~~~~:~ii~~I~;~~·~-1~ 
Co60 A C-374 A J:.'uclear Consult A. 280 me A. OIl(' 

ants Corp. 
B, Co60 B. C -375 B." II II B. 260 rile 8. one • 

A. 

I--c. ___ C_o_6_0 ______ -'--c. ___ ~~_~~~_~~ ______ ~~!~~~_~ 0 ~~_c s J....~~_ ~~ 1 ~b~ ~:.~~~_;~~_.~~ _~. ___ ~~e .--J 
5 .. RADIOGRAPHIC EXPOSURE DEVICES AND/OR STORAGE CONTAINERS TO BE USED WITH SOURCES LISTED ABOVE 

A. Unitron llOA Serial #1116 A. Budd Company Instrull.,ents Divi.sion 

B. Unitron llOA Se ria 1 #1117 B. Budd Company Instruments Division 

c. 1 Model P60-JOO-2 c Radionics Inc. 
11------------.----.-----.-. _.-.. '-.. -.. -.. --.--.. --------.----.---------.. -.. -----.--------.-----.. -.. -.--.--... 

6. THE fOLLOWING INFORMATION IS An ACHED AS A PART. OF THIS APPUCA110N, (Check oppropria", blocks end aflach informetion coiled for in the instructien. wit" this form.) 

fa) Description of radio.9,c:phic faclllti....-s (ln~lructio" 6-0) ,". 

(b) Description of radialion detection instruments to be used (Instruction 6-b) 

(.:::) IOSfrl.'men' calibration proccdure$ (Instruction 6--c) 

(d) Personnel monitoring equipment (Instruction 6-d) 

(e) Opereting and emerg~nr:y procedures lI'1'>fruction 6-e). 

(f) Troining progrum (lnstluction 6-fi 

(9) Intemal inspection s)" .. tenl or other manl'lgal1'lent control. (Im .• ruction 6-9)· 

(11) OV~!f{:dl orgonilootiorl0i llit~udure ,Insiruction 6-h} , 

(i) leo" testi"g p(Ocedure~ ('nsfrudicn 6-i) 

Not Appli(ablp- Attached Previou5iy Submitted 
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o 
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o 
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CERTIFICATE (This item must be completed by applicant' 
7 THE APPLlCmr AND ANV OFFICIAL EiEcuriNG·-iHiSCERrlflCAff"C)N·ur;;;·,'i:i:ofTH-EAp·rtiCANT·N;:MF.D··iN-iTEM··l~CERllf·Y·THATTHiSAPPllCAT10N 15 PREPARED IN CON· 

FCRMITY WIIH nn.E 10, CODE OF fEDERAL REGULATIONS, PART 30, AND I HAT ALL IN/·ORMATION CONTAINED HEREIN, INCLUDING ANY SUPPLEMENTS ATTACHED ~IERETO, 
IS TRUE AND CORRECT TO THE BEST Of OUR KNOWLEDGE AND BElIEf'. 

General Steel Industries Inc. _____ _ 

Pre sid e nt, Cas ti ng.s~D",,_ ~i=v'-,-'i"'s'-i"-'o"-'-'n~----'----

I, 

Titlo of Certifying Official ~ ... , .... ( .... """ ... 

WA!!NIMG.-l B U.S.C, Section 100 I, Act of June 25, 1948; 62 Sial. 749, make. il a criminaloR;~.e-to-m-a7ke-e-w-,-;i1::-:lfu-;ily '01 ... ;1.;;;;;;;;; or ,epr ••• ntetit\D~" ~..:.<d..::.e-PQ+·rt-m-e-nt-o-'~ 
• 09"1)(:'1 of the United States Cl$ 10 any m~Her within its jurisdiction . . ~~~~.~~~~~~~~~------------------------------~------------------------------------------------------~ - 4 -



December 9, 1971

Memorandum to Mr. R. F. Harris:

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

1. Before anyone is allowed on the roof of #6 Building over the
#6 Building x-ray cage, the Radiation Safety Officer, miust be
notified and his permission obtained.

2. Before anyone is allowed to work on the #6 Building overhead
cranes, when and if this work is done over the #6 Building
x-ray cage, the Radiation Safety Officer again must be notified
and his permission granted.

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

1964, and the third revision addressed to Mr. Ditchfield, dated January 28, 1966.
At the present time, Robert W. Ripley is the Radiation Safety Officer.

R. W.: Rinloylf
Radiation Safety Officer

RWR:crr

cc: JP(6) PCW
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Memorandum to Mr. R. F. Harris: 
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December 9, 1971 

To conform with the A.E.C. 1"egulations :torthe'use of the two Co 60 
isotopes in o~r plant, the (ollowing must be carried out at all tiines: 

1. Before anyone is allowed on the roof of H6Building over the 
#6 Building x-ray cage, the Radiation Safety Officer, must be 
notified and his permission obtained •. 

2. Before anyone is allowed to work on the #6 Building overhead' 
cranes. when and if this work is doneoverthe #16 Building 
x-ray cage. the Radiation Safety Officer again must be notified 

, . and his permission granted. " 

This letter will become a part of ,our A. E. C~ licensing application, 
replaCing the original addressed to Mr. Barclay, dated January 29, 1963, 
and the first revision addressed to Mr. McMillin, dated January 3, 1964, 
and the second revision a:ddressed to Mr.' Ditchfield, dated November Z"I, 
1964.a,ndth~third revision addressed to Mr. Ditch'field, dated January 28. 1966. 
At thepresellttime, Robert W. Ripley is the Radiation Safety Officer. 

,A~ ?I:]/~h~ 
R. W .Rlpi~yP 
Radiation Safety Officer 

RWR:crr 

cc: JP(6) pew 
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6 (a) Description of Radiographic Facilities
(R ef. Instructon I6 a))

#6 Bldg., Radiogra phic Enclosure
Drawing of Facility
Descr.iption oC Sources,
Operating Practices, and

Signal Devices
IReport of Radiation Surveys
Dated June 24, 1962,

August 1, 1962, and
January 1.9, 1963

2SI BetatronBuilding
Drawing of Facility
Description of Sources,
Operating Practices, and

Signal Devices
Report of Radiation Surveys

Dated January 29, 1971

CGovernrnent Betatron Bui--i..ng
Drawing of Facility

Description of SouIrces.

Operating Practices, and
Signal Devices

Section 6 (a)

_ (, ..
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6 (a) Description of Hadiogr3.phic Facilities 
(Ref. Instruct'jon (; (a)) 

Section 6 (a) 

#6 Bldg., P.adiogr.3. phic Enc1osu1"~ 
Drawing 0;,( Facility 
Descri.ption or Sources, 
Ope ra Ii ng Pract j c e~;. and 
S'tgnal Devices 
Report of Hadi.ation Surveys 
Dated June 24. 1962, 
August 1, 1962, and 
January 19, 1963 

CSI Betat~onB1.1i1d1ng 
Drawing of Facility 
Description of Sources. 
Opera ting Practic e s! and 
Signal Devices 
Heport of Radia Hon Surveys 
Dated January 29. 1971 

Governrnent Betatron Bu',lding 
Drawing of Facility 
Description of Sources, 
Ope1~ating Practices, and 
Signal Devices 
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6 (a) Description Of Sources, Operating Practices, & Signal Devices

General Steel Industries in its normal operation produces a wide

range of very large 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 satisfactorily 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 purchased two 300 mc Cobalt 60 sources from the Budd Company

which are mounted in two Unitron Model 110A roll-out cameras. These

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

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 field.

See attached drawing for the radiographic room. This room is U2

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

filled 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 of barbed wire atop

the wall to make certain unauthorized personnel do not enter. Red warning

lights are installed on each wall and over the doorway. There is only one door

into the room which is located on the north wall. This door is posted and always

kept locked. Only the Radiation Safety Officer and the radiographers working

under his supervision have access to the keys. The building superintendent

never goes into the room without first contacting the Radiation Safety Officer.

iFe 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 20 inches thick made from cement blocks. Between
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6 (a) Description Of Sources, Operating PractiCes, &Sisnal Devices 

General Steel Industl'.ies in its normal operation produces a wide 

range of very large 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 satisfactorily 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 purchasi.ng rather than leasing material, 

we .have purchased two 300 me Cobalt 60 sources Crom the Budd Company 

which are mounted in two Unitron Model BOA roll-out cameras. These 

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

inside the. plant in Granite City. Although the cameras are of the portable 

type, they will not he used in other parts of the plant nor in the field. 

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

feet wide by 60 feet long and the walls are constructed of Z4 inche s of sand 

filled concrete block. The room is loca'ted 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 of barbed wire atop 

the wall to make certain unauthorized personnel do not enter. Red warning 

lights are installed on each wall and over the doorway. There is only one door 

into the room Which is located on the north wall. This door i.s posted and always 

kept locked. Only the Radiation Safety Officer and the radiographers working 

under his supervision have access to the keys. The building superintendent 

never goes into the room without first conta(~ting the Radiation Safety Officer. 

He does not have keys (or the source storage (~ontainers. 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 ZO inches thkk made from cement blocks. Between 
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plate steel as shields. These armor plates are 4 inches thick and measure

six by six feet square.

All areasimmediately 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 approximately 20 feet adjacent to the north wall is storage

and not used as a work area. 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 tie wall, there is no working area closer than 15 feet away. The

area behind the south wall is pretty much inaccessible to personnel being used

to store drums of oil. The west wall faces a run way through which small

trucks or tractors move castings, molds and other material. The closest

"vrk area is some 15 to 20 feet away.

All castings are placed in this room through the open ceiling by

the use 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 from the wall of the radiographic room to

a point directly under the control cabin is approximately 40 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 cannot both be centered of course which results.

in each being slightly closer to the side walls. Most work is dclne with tile

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

reason very sniall source to film distances (3 to 6 inches) are used and hemne.

the reason for the small sourr. 1*lfl0 r".- 'VL.. ; . .L .
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plate steel as shields. These armor plates are 4 inches thick and measure 

six .bysix feet square. 

All areas'rnmediately 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 approximately 20 (eetadjacent to the north wall is storage 
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primarily used for storage and although personnelca~ approach to within 4 
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the use 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 Car south side of the large building and some 2S 

feet in the air. The distance from the wall of the radiographic room to 

a point directly under the control cabin is approximately 40 feet. Hence, 

the closest distance from the wall to the cabin is ontpe qrder of 50 feet. 

Since the crane operator is working from a point so far behind the south 

wan of the room (although some 2S feet up) he is unable to see or ~lace 
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.source inside the casting results in considerable absorption of the radiation

in the casting and hence results in much reduced radiation fields.

The large overhead crane is never operated over the areas where the

radiographers' room is located except to place the castings to be radiographed

into the room. It can be shown however that the maximum radiation field

which could exist at the cabin of this crane is between 2 and: 2. 5 mr per hour.

Since the occupancy factor in this position is virtually zero, we consider this

to be an unrestricted area.

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.

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

A large red light is mounted on the top of each wall. One is mounted

on the north wall: immediately above the door. These lights are turned on

whenever an operator enters the source room or whenever sources are

exposed. The light can easily be seen not only by someone attempting to

enter the door, but also by the crane operator and anyone in this whole

area of the plant.

Radiation area and radiation storage signs are posted on the entrance

doorway. Additional radiation signs are posted within the radiographic

enclosure in conformance with A. F. C. regulations.

The #6 Building area is presently shut down and no work is

anticipated in this area in the foreseeable future. All radiography is performed

in the Betatron Building (see Sketch I and 2). However, we are submitting
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source inside the casting results in considerable absorption of the radiation 

in the casting and hence results in much reduced radiation fields. 

The large overhead crane is never opel' ated over the areas where the 

radiographers' room is located except to place the castings to be radiographed 

into the room. It can be shOwn however that the maximum radiation field 

wh,ich could exist at the cabin of this crane ·is between Z and Z. 5 mr per hour. 
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is likewise locked from the inside when a radiographer is inside working . 
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exposed. The light can easily be seen not only by someone attempting to' 
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area of the plant. 

Radiation area and radiation storage signs are posted on the entrance 

doorway. Additional radiation signs are posted within the radiographic 
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the procedure for 6 Building as outlined in our present approved license

application since we may wish to reactivate the facility at a future date.
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the procedure for 6 Building as outlined in our presentappr~ved license 

application since we 'may wish to reactivate the facility at a future date. 
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We do not plan on doing radiographic work in this area in the

foreseeable future.

On August 1, 1962, a radiation survey was performed of the 6 Building

radiographic Exposure Facility at the Granite City. Illinois Plant of

General Steel Industries by Nuclear Consultants. This survey was performed

60
during exposure of 2'Co- sources from 2 Budd Company Unitron Model 1lOAB

units, which were arranged in several different typical operating positions. A

copy of the reported radiation fields present is attached.

The results of this survey show a high reading on-the external walls

of 1. 2 mr/hr at 1 meter above the floor at the wall nearest the exposure

location. The average reading, including background. was 0. 15 mr/hr. Most

readings did not exceed the background level of 0. 05 mr/hr.

The survey of the 'operations" room inside the radiographic exposure

facility was 1. 35 mr/hr at floor level directly at the door. The average reading,

including background, was 0. 30 mr/hr. Background levels of 0. 05 mr/hr were

found in this room. This room is entirely contained in the restricted area and

is used by monitored personnel only.

We have made no changes in building construction, radiographic

procedure, equipment, source type or size since this original survey was

made by Nuclear Consultants.

The #6 Building enclosure was surveyed with two original sources of

280 and 260 millicuries of Co (a total of 540 millicuries). Therefore, it is

.understood that no source or combination of sources greater than this total will

be used in #6 Building enclosure under this license.

6 (a) Report of Radiation Surveys

To comply with the State of Illinois and Federal regulations, an area

radiation survey was requested on the Radiographic, xposulre Facility of
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We do not plan on doing radiographic work in this area in the 

foreseeable future. 

On August 1, 1962, a radiation survey was performed of the 6 Building 

radiographic Exposure Facility at the Granite City. Illinois Plant of 

General Steel Indus~ries by Nuclear Consultants. This !ilurvey was performed 

during exposure o(lJCo-60 sources froml Budd Company Unitron Model nOAB 

units, which were arranged in several dHfertmt typical operating positions. A 

copy of the reported radiation fields present is attached. 

The results of this survey show a high reading on the external walls 

of 1. l mr /hr at I meter above the floor at the wall nearest the exposure 

location. The average reading, including background. was 0.15 mr/hr .. Most 
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readings did not exceed the background level of O. OS mr /hr. 

The survey of the "operations" room inside the radiographic exposure 

facility was 1. 35 mr/hr at floor level directly at the door. The average reading, 

including background, was 0.30 mr/hr .. Background levels oro.os mrlhr we~e 

found· in this room. This room is entirely contained in the restricted ar,ea and 

is us~d by monitored personnel only. 

We have made no changes in building construction, radiographic 
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procedure, . equipment, source type or size si.nce this original survey was 

made by Nuc1ear Consultants. 

The #6 Building enclosure was surveyed with two original sources of 

280 and 260 millkur~es of Co60 (a total ofS40millicuries). Therefore, it is 

understood that nO source or ,combination of sources greater than this total will 

be used in #6 Building enclosure under this license. 

6 (a) Report of Radiation Surveys 

To comply with the State of Illinois and Federal r(!J.t'11alions, an area 

radiation survey was requested on the Hadiographic Exposure Fac·ility of 



General Steel Industries of Granite City, Illinois. On June 24 and

August 1. 1962, a physicist from Nuclear Consultants Corporation performed

surveys, the results of which follow:

6 (a) Radiation Survey Nuclear Consultants Corporation. June 24, 1962

1. Instrumentation. A Precision Radiation Instruments. Inc.,

Model 107c, Serial No. 607H geiger counter was used for the

radiation survey. The ranges for this instrument are 0. 04,

0. 2, 2. 0 and 20 mr/hr. This instrument has been calibrated

with Co-. Also, a NUCOR CS-40A "Cutie-Pie" survey meter

was used to cross-check when possible, but no levels were

found which exceeded the range of the geiger counter.

II. Facility and Source Description. This facility is located on

the ground level of the plant. It Is composed of concrete block

walls 24 inches thick (minimum) and approximately 10 feet high

with 3 strands of barbed wire at the top. These walls form an

enclosure which is posted and always kept locked. Only qualified

personnel, as named in the AEC license, are permitted access

to this area. Such personnel are routinely monitored for

exposure to external ionizing radiation. Additional shielding is

afforded individuals inside the exposure area in the form of

4' x 4' x6." steel armor plates, located strategically inside the

facility. A sketch of this facility is attached.

The radiographic sources used in this area are 2 Budd Co.

Unitron M.,del 110AB3 rollout cameras. These cameras, though

portable, are used only inside the exposure facility described

above. Each camera contains a nominal 300*millicuries of Co- 6 0.
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General Steel Industries of Granite City, Illinois. On June 24 and 

August 1. 1962, a physicist (rom Nuclear Consultants Corporation performed 

surveys. the results o(which follow: 

(, (.)Radiation Survey Nuclear Consultants Corporation. June 24. 1962 

I. Instrumentation. A Precision Radiation Instruments. Inc., 

D •. 

Model I07c. Serial No. 607H geiger counter was used (or the 

radiation survey. The ranges for this instrument are 0.04, 

0.2. 2.0 and 20 mr/hr. This instrumenthas been calibrated 

with Co-60. Also. a NUCOR CS-40A "CuBe-Pie" survey meter 

was used to cross-check when possible, but no levels were 

found which exceeded the range of the geiger counter. 

Facility and Source Description. This facility is located on 

the ground level of the plant. It is composed of concrete block 

walls 24 inches thick (minitnum) and approximately 10 feet high 

with 3 strands of barbed wire at the top. These walls form an 

enclosure which is posted and always kept locked. Onlyqualified 

~rsonnel. as named in the AEC license., are permitted access 

to this area. Such personnel are routinely monitored (or 

exposure to external ionizing radiation. Additional shielding is 

afforded individuals ins.ide the exposure area in th~ form of 

4' x4' x6" steel armor plates. located strategically inside the 

facility. A sketch of this facility is attached. 

The radiographic sources used in this area are 2 Budd Co. 

Unitron M'ldel nOAB rollout cameras. These cameras, though 

portable, are used only inside the exp08~re facility described 

above. Each camera contains a nominal 300 .millic.uries of Co,;,60. 
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7hey are designed and approve, y the A. E. C. to handle up to

10 curies of C- 6o . We will be using a maximum of 300-1000 mc

Co-60. Each camera has approved locking devices.

I11. Operation. The Unitron IIOAB rollout cameras are operated

remotely by means of a 25 foot extension control from behind

the armor plate shielding. The source positioning tubes are

located in proper exposure position prior to unlocking the Unitron

cameras.. Such cameras are then unlocked, after which the:

radiographer retires to a location behind tie armor plate shielding

from which location the sources. are "run-out" into exposure

position. He then retires to the operations room where he waits

until. the exposure is completed. At this time, still behind the

armor plate, he proceeds to retract the sources into the cameras.

The cameras are then locked until the next use.

Prior to any entry into the exposure area, the individual

entering must monitor the area, and the cameras, with a survey

meter to assure that all sources are contained within their shields.

Additionally, no exposure is made without turning. on the red warning

lights located on each corner of the facility. For use in emergency.

a phone is located inside the operations room. Since the outer door

is locked from the inside during exposures, no inadvertent entry

to the area is possible.

VI. Radiation Survey. Following are the results of the radiation

survey performed on this facility:

A. Exterior Surfaces, Unrestricted Area.

1. Exterior readings in storage areas and passageway.
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position~ He then retires to the operations room where he waits" 

until the exposure is completed. At this time, still behind the 

armor pl.te, he proceeds to retract the sources into the cameras. 

The cameras are then locked until the next use. 

Prior to any entry into the ex})Osure area, the individual 

entering must monitor th.earea, and the cameras, with a survey' 

meter to assure that all sources are contained within their shields. 

Additionally. no' exposure is made without turning on the red warning 

lights located on each cornero! the facility. For use in emergency. 

a phone is located inside the operations room. Since .the outer door 

is locked {rom the inside during ex})Osures,. no inadvertent entry 

to the a'rea is possible. 

VI. Radiation Survey. Following are the results of the radiation 

survey performed on this facility: 

A. Exterior Surfaces, Unrestricted Area. 

1 •. Exterior readings in storage areas and passageway. 
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1. 1 On the surface of the floor at the outside walls of the

average level was 0. 8 mr/hr. A maximum level of

0. 12 mr/hr was found immediately outside the entrance

door.

1. 2 At 1 meter from the floor at the outside walls the

average level was 0. 15 mr/hr. The maximum level

of 1. 2 mr/hr was found immediately adjacent to the

source location inside the facility.

1.3 At 2 meters from the floor at the outside wall the

average level was 0. 23 mr/hr. The maximum leve*l

of 1,2 mr/hr was again immediately adjacent to the

source location inside the facility.

1.4 Background in this area was an average of 0. 05 mr/hr.

The above reported levels could be reduced to 1/4 if the Partial

Occupancy factor were applied to this unrestricted area.

B. Operations Room, Restricted Area.

2. Readings inside enclosure in Operations Room.

2. 1 At the surface of the floor the average level was 0. 31

mr/hr. A maximum level of l. 35 mr/hr was found

at the door leading into the exposure area.

2. 2 At I meter from the floor the average level was 0.26

mr/hr. The maximum level of1. 15 mr/hr was found

at the door leading into theexkposure area.

2.,3 At 2 meters from the floor, the average level was 0. 33

mr/hr. The maximum level of 0.85 mr/hr was found

at the door leading into the exposure area.
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averagt" level was 0.8 m'r Ihr. A maximum level of 

O. 12 mr Ihr was found immed~ately outside the .entrance 

door. 

1. Z At 1 meter from the floor at the outside walls the 

average level was 0.15 mr/hr. The maximum level 

of 1.'2 mr Ihr was found imrriediately adjacent to the 

source location inside the facility. 

1. 3 At 2 meters from the floor at the outside wall the 

average level was 0.23 mrlh:r. The maximum l~v~l . 
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of 1.2 mr/hr was again immediately adjacent to the, 

s,ource location inside the facility. 

1.4 Background in this area was an average of O. 05mr/hr. 

The above reported levels could be reduced to 1/4 if the Partial 

Occupancy factor were applied to thisunrestri«:tedarea. 

B. Operations Room. Restricted Area. 

2. Readings inside enclosure in Operations Room. , 

2. I At the surface of the. floor the avera~e level was. O. 31 
, " 

mr/hr. A maximum level of 1.35 mrlh~ was found 

at the door leading into the exposure area. 

2.2 At Imeterfrom the floor the ave,rage level was 0.26 

mr/hr. The maximum level Of L15 mr/hr was found 

at the dc")or leading into the exposure area. 

2.3 At 2 meters from the floor, th~average level wasO. 33 

mr/hr. The maximum level of 0.85 mr/hr was found 

at the door leading into the exposure area . 
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2. 4 ]ackground level in s room was found to be

0.05 mr/hr.

The above reported levels are found inside the restricted area

which is accessible only to monitored personnel. An occupation

factor of 1/2 has been found to apply for this area due to

operations scheduling.
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CONCLUSIONS

From the above survey the following conclusions may be drawn:.

The existing facility is suitable for use for the radiographic

procedures outlined. in the AEC licensing request of March 7. 1962

(AEC 313) and subsequently approved on AEC license #12-3271-1.

Such use will not result in exposure to non-occupational personnel

in excess of the limits specified in Title 10, Code of Federal

Regulations, Part 20..

IL. Normal usage ,of the Operations Room located in restricted area

should not result in exposure to radiographers in excess of the

permissible limits specified in Title 10, Code of Federal

Regulations,. Part 20 for occupationally exposed personnel. Indeed,

if present occupancy factors continue, these individuals. should

not receive whole body exposures in excess of approximately

1/16 of the permissible limits during a normal 40 hour work week.

This report is respectfully submitted.
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6 (a) Radiation Survey, Nuclear Consultants, W. R. Konneker, Ph. D. Certified
Health Ph cist ,January 25, 1963 .....

Mr. William F. Davis
Plant Metallurgist
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 room.

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 deternig8 e, by measurement, the actual
radiation fields present when your Co, radiographic sources are in use.

I had previously made calculations of these fields for you; however, during
your last A.E.,C. inspection, the question was raised as to the actual
measurements of these fields. Since it was a bad, snowy day, I declined.
the invitation to crawl around on top of the roof to make actual measurements.
I did, however, personally climb into the crane cab and on top of this cab
where there is a catwalk which spans the complete building immediately above
the radiographic room.

These measurements were made with an NRD Model CS-40 ionization type
survey meter. This meter had beem0alibrated in our laboratories using a

.Bureau of Standards calibrated Co- standard.

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 with both sources laying 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 irmediately 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 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 earlier, 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 it
would be possible for maintenance men to be required to work. Table II gives
the calculated values for these various positions.
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6 (a, Radiation Survey, Nuclear Consultants. W .R. Konneker. Ph~D •. CertHied 
Health Phcist . January 25. 1963 

Mr. W Utialll Je~. J)a vis 
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abo~ethe radiographic room to determt8e;b~meas~rement. theac.tual . 
radIation Helds present when your Co- rad10graph1c sources are 1n use. 

I had previously made calculations of these fields for you; however. during 
your laatA.E.C. inspection, the question was raised as to the actual 
meaaurementsof these fields ... Since it was a bad, snowy day. I declined . . 

the hivitation to crawl around on top of the rooCto make actual measurements. 
I did, however. personally climb into the crane cab and on top of this cab 
where there is a catwalk which spans the complete building immediately above 
the radiographic room. . 

These mea8urementswere made with an NRD Model CS-40 ionization type 
8urvey meter. This meter hadbeeCcfali.brated in our laboratories using a 
Bureau of Standard. calibrated Co- standard. 

Two measurements were made - one with both sources placed insi~e of large 
caating.as you would normally use them and the second set of readings were 
made with both sources laying unshielded on the floor of the radiographic 
room. 

Table on~ 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 fieldinimediately above the sources on the catwalk· reaches ,a 
maximum of 7 mr. /hr. when both source.s are completely exposed. This does 
not present a problem since you already have .acompany policy established 
that no-one is allowed on the catwalk without first checking with your office. 
No~one .hould.of en urse, 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 earlier. 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 rooL I have selected a.ll points where it .. 
would be possible for maintenance men to be required to wor·k. Table II gives 
the calculated values for these various positions. 
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Mr. William z. Davis
General Steel Industries

As can be seen fromthis table, the highest field is that in the ridge area
immediately above the exposed sources at, position I. This represents a
field ofr 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

situation.

I would, however, recommend you extend your company policy of requiring
all maintenance 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 workmen will be in these areas when the sources are exposed..

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

Should you have any further questions, please call on me at your convenience.

Sincerely,

NUCLEAR CONSULTANTS CORPORATION

W. R. Konneker, Ph.D.
Certified Health Physicist WRK:im

cc:WRK

enclosures
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Mr. William k..Davis 
Cene l"aJ Sleel Industries 

Asean bt.~ .$t~(~n from .this table. the highest field is that in the ridge area 
immt~diatcly above the exposedsourccs at position I. This represents a 
field or 0.85 mr. lhr - well bdow the 2 mr. lhr for unrestricted areas and 
would. mean a person would have to remain at this position about lZ() hours 
per week in order to exceed the 100 mr. per week limit. A most unlikely 
situation. . 

I would,however, recommend you extend your company policy of requiring 
. all maintenance 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 workmen will be in these areas when the sources are exposed. 

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

Should you have any further questions, please call on me at your convenience. 

Sincerely. . . 

NUCLEAR CONSULTANTS CORPORATION 

W ~·R. Konneker, Ph.D. 
Certified Health Physicist 

enclosures 
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TAT.I.F I

A. Seat of the crane operator

Be Catwalk on top of crane

C. Catwalk immediately above wall

D. Catwalk immediately above sources

I, Catwalk about half-way between
sources and operator's position

F. Catwalk immediately above
operator's position

G. Catwalk immediately above
end wall of room

Sources in
casting

0. 5 mr. /hr.

1 mr../hr,

I mr. /hr.

3 1/2 mr. /hr..

1 1/2 mr. /hr.

1 mr. /hr.

0..5 mr. /hr.

,Sources on
floor

1 mr. /hr.

1 1/2 mr. /hr.

3 mr. /hr.

7 mr. /hr.

2 1/2 mr. /hr.

1 1/2 mr. /hr.

1 mr. /hr.
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TABr.E I 

\ 
A. Seat ·of the crane operator 

B • Catwalk on top of cran e 

c. Catwalk immediately above wall 

D. Catwalk immediately above sources 

E. Catwalk about half-way between 
sources and operator's position 

F. Catwalk immediately above 
operator's position 

G. Catwalk immediately above 
end wall of room 
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Sources in Sources on 
.;" 

castins . floor 

0.5 mr. Ihr. 1 mr. Ihr. 

1 mt·. ·/hr. 1 1/2 mr. Ihr. 

1 mr. /hr. 3 mr. Ihr. 

3112 mr. Ihr. 7 mr. Ihr. 

1 1/2 mr. Ihr. 2 1/2 mr. Ihr. 

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

0 •. 5 mr. Ihr. Imr. /hr. 



TABI.E 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 63' from
sources (use measured field at C for calculation).

H. Platform inside building used to work on window
controls 601 from sources (used measured field
at C for calculation).

I. Ridge area on top of roof 52' from sources (used
measured field at D for calculation).

3. A second platform inside building used to work on
window controls 56' from sources (used measured
field at E for calculation).

K. Edge of building 62 feet from sources (used measured
field at F for calculation).

0. 4 mr. /hr.

0. 52 mr. /hr.

0.85 mr. /hr.

0.45

0. 4 mr. /hr.
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TABLE II 

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

L. 

H. 

I. 

Area between two buildings 63' from 
sources (use measured [ieldat C [or calculation). 

Platform inside building used to work on window 
controls 60' from so~rces (used measured field 
at C for calculation). 

Ridge area on top of roof 52' from sources (used· 
measured field at D for calculatiori). 

J. A second platform inside building used to work on 
window controls 56' from sources (used measured 

0.4mr.lhr. 

" 

. O. 52 mr. lhr. 

0.85mr. /hr. 

field atE [or calculation}.O. 45 

K. Edge of building 62 feet from sources (used measured, 
field at F [or calculation). 0.4 mr. lhr. 
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6 (a) GSI Betatr-•n Building
Descriptii. of Sources. Operating PracticL_ and Signal Devices

A second radiation area at the Granite City Plant of General Steel

Industries is the GSI Betatron Building. This area has been approved by the

State Board of Health of Illinois for operation of a 25 M. F. V. Allis Chalmers

Betatron. It is an ideal area for the 80 curie source of cobalt 60 which is

mounted in radiographic camera model P60-100-2 manufactured by Gamma

Industries of Baton Rouge, I ouisiana.

The two Budd Co. cameras C-374 and C-375 are also operated in this

area. Co60 sources of 280 and 260 millicuries were purchased with these

cameras. These isotopes have decayed to below 100 millicuries at this time.

Present thinking calls for the eventual replacement of one of these with a 800 -

999 millicuries of Co6O. The other will be exchanged for a 250 - 300 millicuries

of Co6O.

The two Budd cameras with sources of less than 1 curie will be used in

the Betatron Building according to Drawings #2 attached, without drilling additional

holes in the control room wall. The 10' thick concrete and sand filled walls supply

ample protection for less than 1 curie sources. The 80 curie source has been

approved under the present license #12-8271-I written in 1969 for operation as

pictured in Drawing #1 attached. It will continue to be used in this manner, Any

replacement for this source will be 80 curies or less. If greater, a re-survey

will be made and submitted to the AEC in accordance with requirements.

The Betatron Building is constructed of double walls of 8" concrete "lap

joint" slabs. The walls are 9 to 10 feet apart. The space between is filled with

silica sand. The walls and sand are 25 feet high. Drawings #3 and #4 with

Drawing #3A overleaf, gives dimensions and an outline of adjacent buildings. A 6'
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6 (a) aSI Betatr"'l Building 
~scripti(._ of Sources. Operating Practict._ 'and Signal Devices 

A second radiation area at the Granite City Plant 'of General Steel 

Industries is the GSI Betatron Building. This area has been approved by the 

State Board of Health of Illinois for ope ration·of a 25 M. E. V.Allis Chaliners 

Betatron •. It is an ideal area for the 80 curie source of cobalt 60 which is 

mounted inradi,ographic camera model P60-100-2 manufactured by Gamma 

Industries of Baton Rouge, louisiana. 

The two Budd Co. cameras C-374 and C-375 are also operated in this 

area. Co60sourcesof 280 and 260 millicuries were purchased with these 

cameras. Theseiso1:opes have decayed to below 100 millicuries ,at this time. 

Present thinking calls ,for the eventual replacement of one of these with a 800 -

999 millicuries of Co60. The other will be exchanged for a 250 - 300 millicuries 

of Co60 • 

The two Budd cameras with sources of less than 1 curie will be used in 

the Betatron Building according to Drawings #Z attached, without drilling additional 

holes in the control room wall. The 10' thick concrete and sand filled walls supply 

ample protection for less than I curie sources. The 80 curie source has been 

approved under the present license #lZ~8271-l written in 1969 for operation as 

pictured in Drawing #1 attached. It will continue to be used in this manner. Any 

replacement for this source will be 80 curies or less. If greater. a re-survcy 

will be made and submitted to the AEC in accordance with requirements. 

The Betatron Building is constru(~ted of double walls of S" concrete "lap 

joint" slabs. The walls are 9 to 10 feet apart. The space between is filled with 

silica sand. The walls and sand are 25 feet high; Drawings #3 and #4 with 

Drawing #3A overleaf, gives dimensions and an outline of adjacent buildings. A ()I 
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wire mesh fence -urrounds the exposure area 10' 'rom the concrete walls.' The

entire building, including the fenced-in area, but excluding the processing area

and control room, is considered as a restricted area (see Drawing 3A overleaf).

No. 10.C & F Building is the closest 100% occupancy building. It is

attached to the Betatron Building by a 39' long corridor, which .is used only to

move castings and supplies in and out of the Betatron Building and 10 Building.

A castings transfer car which is powered by an electric motor and

controlled by an attached hand control is used to. transfer material into the

exposure room. by .qualified personnel.

It is separated from the Betatron, Building by: large double leaf doors (C)

in Drawings #3 and #4. The bottom door is lead lined. The doors are so heavy

they require large electTic motors to lift them. Controls for the doors are

located and operated from the inside of the Betatron Building only. The other end

of the corridor is separated from C & F No. 10 Building by large double gates of

wire mesh, each side of which is posted with "Padiation Keep Out" signs.

There are no below ground level rooms in this area. Drawing 14 shows

elevations of the area along the line A-A of Drawing #3. This building contains one

room on a second elevation which is entered from the locked Betatron control room

and houses the electrical apparatus necessary for the functioning of the 25 IM FV

Betatron. Maintenance checks are made in this room once each week for a total

of one to four hours. The electrician is permitted to enter only when radiation.

sources are secured and he is required to wear a film badge when working in the

area.
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wire mesh fence "urrounds tbe exposure area 10' .t'l"om the concrete walls~ The 

entire building, . including the fenced-in area, but excluding the processing area 

and control room, is considered as a ~~stricted area (see Drawing 3A overlea n. 

No. 10C& F Building is the closest 100% occupancy building. It is 

attached to the BetatronBuilding by a 39' long corridor, which is used only to 

move castings and supplies in and out of the Betatron Building and 10 Building. 

A castings transfer car which is powered by an electric motor and 

controlled by an attached hand control is used to. trans fer material into the 

exposure roomhyqualified personnel. 

, It is separated from the Betatron. Building hy-large double leaf doors (C) 

in Drawings #3 and #4. The bottom door is lead lined. The doors are 50 heavy 

they require large electTic motors to IHt them. Controls for the doors are 

located and operated from the inside of the Betatron Building only. The other end 

of the corridor is separated from C &- F No. 10 Building by large double gates oC 

wire mesh, each side of which is posted with "Radiation Keep Out" signs . 

. There are no below ground level rooms in this area. Drawing #4 shows 

elevations of the area along the line A-A of Drawing #3. This building contains one 

room on a second elevation which is entered from the locked Betatron control room 
i 
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and houses the electrical apparatus necessary for the functioning of the 25 MEV 

I Betatron. M.aintenance checks are made in this room once each week for a total 

.. J 
of one to four hours. The electrician is permitted to enter only when radiation 

sources are secured and he is required to wear a film badge when working in the 

·area. 
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6 (a) Signal Devices

Entrance to the radiation area is made through door B and C. Drawing

#3. Door C is the large double leaf door. It can only be opened from the interior

of the building with the aid of an electric motor. Red warning. lights are mounted

on the corridor side of the door and a "Caution Radiographic Area" sign is on the

door.

Door (B) is posted with a "Caution Radiation Area" sign and kept shut.

Gate Dis posted with a "Keep Out" sign. The wire mesh fence is posted

with "Caution Radiation Area" signs on all sides. The corridor area between gate

D and door C is not considered as a restricted area as defined by AEC. It is

restricted in the sense that access to it is limited to transfer of castings and

supplies. It has an occupancy of less than 5%.

In the exposure room midway along the 10' sand filled wall separating

the exposure room from the processing area, at a 5' to 6' height is an area

monitoring device. At pre-set levels of radiation, this device sounds an alarm

inside the exposure room and energizes a "Flashing Red Light" within the building.

It also energizes "Flashing Red Lights" over a warning sign inside the control

room. at door B and on the outside of door C.

The audible alarm is plainly heard at door B inside the control room if.

the door is opened by mistake. Near the monitoring device is a large button labeled

panic button." When this is pushed, an alarm goes off in the control room to

notify the radiographers that, in spite of all precautions. someone is. in the

exposure room.

Door B may be opened at all times from the exposure room side. One,

wall of the control room has large windows: all inhabitants of this room are

visible to people in the processing area. Door A is kept locked at all times when.

either the 60 or Betatron is in iise.
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6 (a) Signal Devices 

Entrance to the radiation area is made through door Band C. Drawing 
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#3. Door C is the large double leaf door. It can only be opened from the interior· 

of the building with the aid of an electric: motor. Red warning lights are mounted 

on the corridor side of the door and a "Caution Hadiographic Area" sign is on the 

door. .,'; ; 

. . 

Door (B) is posted with a "Caution Radiation Area" sign and kept shut. 

Gate D is posted with a "Keep Out" sign. The wire mesh fence is posted 
.:/: 
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with "Caution Hadiation Area" signs on all sides. The corridor area between gate .:;"' 

D and doorC is not considered as a restricted area as defined by AEC. It is 

restricted in the sense that access to it is limited to transfer of castings and 

supplies. It has an occupancy of less than 5%. 

In the exposure room midway along the 10' sand filled wall separating 

the exposure room from the processing area, at a S' to 6' height is an area 

t1'1onitoring device. At pre-set levels of radiation, this device sounds an alarm 

. . 

inside the exposure room and energize s a "Flashing Red Light" within the building. 

It also energizes "Flashing Red Lights'l over a: warning sign inside the control 

room at door B ancIon the outside of door C. 

The audible alarm is plainly heard at door Binside the control r.oom if 

the door is opened by mistake. Near the monitoring device is a large button labele~: 

"panic button." When this is pushed, an alarm goes off in the control room to 

notify the radiographers that, in spite of all precautions. someone is in the 

exposure room. 

Door B may be opened at all times from th~ exposure room side. One 

wall of the control room has !arge windows; all inhabitants of this room are 

.visible to people in the processing area. 
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6 (a) Radiation Survey Report - R. W. Ripley, January 29, 1971

A radiation survey was made of the entire area by Robert Ripley,

Radiation Safety Officer, and Walter Richter, an NDT supervisor. The procedure

followed and results obtained were as follows:

The 80 curie source was placed at a 5 foot height at the two locations

marked X on Drawing #1. A chart was made and is attached as Table 1. Radiation

levels listed are the highest found for either location. During each survey, the

source was not shielded in any manner (such as being inside a casting or shielded

by another casting) as it would be in actual operation.

The survey was made with the source at location #L, Drawing #1, outside

the casting radiographic center as one of the worse possible locations for

radiation leakage. The source will not be used at this point in normal operating

practice. Radiation levels at the right side.of the double leaf door (C) were 4.4

mr/hr (see Table 1and Drawings #3 and 4) at a height of 12 feet, which is just

above the horizontal junction of the double leaf door. The doorway (E) is used

once or twice a year in order to check the transformers located at (T) on

Drawing #3.

The angle of radiation from location #1, Drawing #1, was such as to just

cut the corner of the end of the 10' thick wall, miss the c orner of the 4' concrete

block wall at the double leaf door and not be blocked by the castings car, thus

giving maximum radiation level at the double leaf door (C).

As a result of the survey, the Betatron Building is considered safe for

radiography while following GSI operating procedures. The 2 mr/hr restricted

area is confined to the exposure room area as surrounded by the 9' and 10' sand

filled concrete walls including the passage area up to the exterior surface of the

double leaf door (C). As an extra precaution, the fenced-in area is included as

a restricted area and so posted. See Drawming 3A restric led area ioverleaf, for the

restricted area boundary.
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6 (a) Radiation 8urvey Report - R. W. Ripley. January 29. 1971 

A radiation survey was made of the entire area by Robert Ripley, 
-:; 

Radiation Safety Officer, and Walter Richter. an NDT supervisor. The procedure 

followed and results obtained were as follows: 

The 80 curie SOUl'ce was placed at a 5 foot height at the two locations 

marked Xon Drawing #1. A chart was made and is attached as Table 1. Radiation 

levels listed are the highest found for either location. During each survey,. the 

source was not shielded in any manner (such as being inside a casting or shi~lded 

by another casting) as it would be in actual operation. 

The survey was made with the a:> urce at location #1, Drawing #1, outside 

the casting radiographic center as one of the worse possible locations for 

radiation leakage. The source will not be used at this point in normal operating 

·practice. Radiation levels at the right side.af the double leaf door (el were 4.4 

mr /hr (see Table 1 and Drawings #3 and 4) at a height of 12 feet, which is just 

above the horizontal junction of the double leaf door. The doorway (E) is used 

once or twice a year in order to check the transformers located at (T) on 

Drawing #3. 

The angle of radiation from location #1. Drawing #1. was such as to just. ..,. 

cut the corner of the end of the 10' thick wall. miss the corner of the 4' concrete 

block wall at the double leaf door and not be blocked by the castings car, thus 

giving maximum radiation level at the double leaf door (G) . 

As a result of the survey, the Betatron Building is considered safe f()r 

radiography while following GSI operating procedures. The 2 tnr/hr restricted 

area is confined to the exposure room area as surrounded by the 9'and 10' sand 

filled concrete walls including the passage area up to the exterior surfaeeoC the 
. :: .. ~ : ,. ; .. 

, '.: 

double leaf door (e). As an extra precaution .. t.he fenced-in area is included as 
'; "1 

a restricted area and 80 posted. See Drawing 3A restricted area Ilv~rlc;ir; for the 

r('stricted area boqndary. 



RADIATION SURVEY CHART - BETATRON BUILDING
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Radiation
Location Level Remarks

Control Room 3.0 mr/hr meter held against door. joint ® sketch # 4
.6 mr/hr 2' from door
.1 mr/hr at control desk

Processing Room .05 mr/hr highest reading in the area against wall

Concrete Exterior Wall .05 mr/hr highest level, survey meter against wall at 5' height,
entire exterior wall surveyed

Transformer Room 1. 5 mr/hr at meter door i( In sketch # 4)
2. 0 mr/hr at open area in ceiling - wall junction near door

(© sketch # 4)

Outside Surface of .3 mr/hr left side 5' high
Double Leaf Door 1.8 mr/hr left side at horizontal door joint 10' high.
(( sketch # 4) 2.5 mr/hr left side 2' above horizontal joint at 12' height

.2 mr/hr left side 10' from door 12' high
.4 mr/hr right side 5' high

3.4.mr/hr right side at horizontal door joint 10' high
4.4 mr/hr right side 2' above horizontal door joint 12' high
1.8 mr/hr right side 10' from door 12' high

Corner at Door E .4 mr/hr ( taken against exterior surface of wall
Corner at Door F .2 mr/hr

Table I

RADIA'nON SURVEY CHART - BETATRON BUILDING 

Location 

Control Room 
" f' 

" " 
Processing Room 

Concrete Exterior Wall 

Transformer Room 
" " " 

Outside Surface of 
Double Leaf [)oor 
( @) sketch # 4) 

Corner at Door E 
Comer at Door F 

Radiation 
Level 

3.0 mr/hr 
.6 mr/hr 
.1 mr/hr 
.05 mr/hr 

.05 mr/hr 

1.5 mr/hr 
2.0 mr/hr 

.3 mr/hr 
1.8 mr/hr 
2.5 mr/hr 

.2 mr/hr 

.4 mr/hr 
3.4mr/hr 
4.4 mr/hr 
L8 mr/hr 

.4 mr/hr 

.2 mr/hr 

Remarks 

meter held against door, joint@ sketch #4 
2' from door 
at control desk 
highest reading in the area against wall 

highest level, survey meter against wall at 5' height, 
entire exterior wall surveyed 

at meter door ( <D in sketch # 4) 
at open area in ceillog - wall junction near door 
( © sketch # 4) 

left side 5' high 
left side at horizontal door joint 10' high 
left side 2' above horizontal joint at 12' height 
left side 10' from door 12' high 
right' side 5' high 
right side at horizontal door joint 10' high 
right side 2' above horizontal door joint 12' high 
right side 10' from door 12' high 

~ taken against exterior surface of wall 

Table I 
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ao tap fovernment Betatron Building
Descriptio" f. Sources. Operating Practice 'ind Signal Devices

In addition to the GSI Betatron, our facilities include a second

Betatron Building which is owned by the U. S. Government. The Government

Betatron Building houses a 23 MEV Betatron manufactured by Allis-Chalmers

Manufacturing Company.

This facility has been out of service since December 31, 1970. We

expect, based on production forecasts, to reactivate this facility in the near

future and. request approval for use of sealed sources in this building accordingly.

The facilities description, description of sources, operating practices and safety

devices which will be employed when reactivated are as follows:

The construction of this building is the same as the GSI Betatron from

the standpoint of radiographic room size, wal: and roof construction, wall.

thicknesses, and other characteristics which must be considered in measuring

radiographic field containment. The control room and processing area is

arranged differently as may be determined by a comparison of the two Facilities

Drawings; however, this difference does not have effect on the Radiation Safety

of operating personnel.

We will use the following sealed sources in this facility:

Source: 80.curie, Co 6 0

Radiographic Camera: Gamma. Industries, Baton Rouge. Ia..
Model P60-100-2

Source: 280 millicuries Co 6o

Radiographic Camera: Budd Manufacturing Company
Ser. C-374

Source: 260 millicuries, Co 6 0

Radiographic Camera: Budd Manufacturing Company
Ser. C-375

Section 6 (a) Page 35
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o (a, Government Betatron Building 
Descriptio' f Sources. Operating Practice \nd Signal Devices 

In addition to the GSI Betatron, our facilities include a second 

Betatron BUilding which is owned by the U. S. Government. The Government 

Betatron Building houses a 23 MEV Betatron manufactured by Allis-Chalmers 

Manufacturing Company. 

This facility has been out of service since December 31, 1970. We 

expect. based on production forecasts. to reactivate this facility in the near 

future and request approval for use oisealed sourcesinthis building accordingly. 
. '", . ", 

Th., facilities' description, description of sources, operating practices and safety 

devices which will be employed when reactivated are as follows: 

The construction of this building is the same as the CSI Betatron frori, 

the standpoint of radiographic room size, wall and roof construction, wall 

thicknesses, and ,other characteristics which must be considered in measuring 

radiographic field containment. The control room and processing area is 

arranged differently as may be determined by a comparison of the two Facilities 

Drawings; however, thiS difference does not have effect on the Radiation Safety 

of operating personnel. 

We will us,ethe following sealed sources in this facility: 

Source: 80 curie, Co60 

Radiographic Camera: Gamma Industries, Baton Rouge. la . 
Model P60-l00-2 

ISource: 280 millicuries Co60 

Radiographic Camera: Budd Manufac turing Company 
Ser. C-374 

Source: 260 millicuries, Co60 

Radiographic Camera: Budd Manufacturing Company 
Ser. C-375 
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As statct reviously, the two later sour 3 have decayed to less than

100 Tylillicuries and.wi1ll eventually be replaced with one 800-999 millicurie

Co60 source and one 250-300 nifilicurie source Co 6o.

The wall of the Government Betatron Building is drilled as shown on

the Facility Drawing at approximately the same location as described for the

GSI Betatron Building so the.same operating practices willapply for the C 6 0.

sources as outlined in section 6 (e) Operating Procedure for Use of Co 6 0,

Radiographic Sources.in the Betatron Room of 80 Curies Maximum.

In order to use the listed sources in all permanent facilities , it is

necessary to transport them from one location to another. The movement of

sources from one location to another will be handled as outlined in Section 6 (e).

Procedure for Moving Sealed. Sources Between Radiographic Enclosures.
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100 mi11icuries and will eventual1y he replaced with one 800-999 mi.llicurie 
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The wall of the Government Betatron Building is drilled as shown on 

the Facility Drawing at approximately the same location as described for the 

GSI Betatron Building so the same operating practices will apply for the CocO· 

sources as outlined in section 6(e) Operating Procedure for Use of C060 , 

Radiographic Sources in the Betatron Room of 80 Curies Maximum. 

In order to use the listed sources in all permanent facilities ~ it is 

necessary to transport them from one location to another. The movement of 

sources from one location to another will be handled as outlined in Section 6 (e) 

Procedure for Moving Sealed Sources Between Radiographic Enclosures. 

Section 6 (a) Page 36 



%,J U V VILLLIICLit Dit: LeLrUn 01gna i uevices

This bu~iding is equipped with audible and visible warning lights wired

into the betatron circuitry. When sealed sources are used in this facility, a

calibrated area monitor, incorporating signal, lights visible in the control room

and at the entry door to the radiation area will be employed.

This building is entered through two doors. The entry into the Radiation.

Area from outdoors.is a double leaf door of a size to permit entry, of a rail car.

.This door is electrically operated from inside the Radiation Area only. The

second entry into the Radiation.Area is from a pedestrian size door from the

Control Room Area. Entry to the Control. Room Area. from outdoors is through

a pedestrian size doorway which is locked at all times with keys, controlled

as noted previously.

This doorway also has a buzzer with the control button located outdoors

so people can contact the operator and gain entry with his approval.

Each of the three doors. described have posted on them at eye level

height a sign which contains the Radiation Symbol and reads, "Caution, Radiation

Area".

The Government Betatron Control Room is equipped with a direct

telephone line to the GSI Betatron Control Room which will be manned at all

times when sealed sources are used in the first location.

6 (a) Government Betatron Radiation Survey

We anticipate that since building construction is the same as the

GSI Betatron Facility, that radiation field levels would be approximately the

same outside the building and in the control room.

As a verification measure, w.e plan to conduct a survey when the sealed

sources are movedand supply the Survey Report as addendum to this application

for information purposes only.
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This budding is equipped with audible and visible warning lights wired 

into the betatron drcuitry. When sealed sources are used in this facility. a 

calibrated a 1"ea monitor, incorporating signal lights visible in the control room 

and at the entry door to the radiation area will be employed. 

This building is entered through two doors. The entry into the Radiation 

Area from outdoors is a double leaf door of a size to permit entry of a rail car. 

This door is electrically operated from i.nside the Radiation Area only. The 
. . . 

second entry into the Radiation Area is from a pedestrian size door from the 

. -
Control Room Area. Entry to the Control Room Area from outdoors is through 

.' . 

a pedestrian size doorway whiCh is locked at all times with keys. controlled 

a s rioted pre vious i y. 

This doorway alSo has a buzzer with the control button located outdoors 

so people can contact the operator and gain entry with his approvaL 

Each of the three doors described have posted on them at eye level 

height a sign which contains the Radiation Symbol and reads, "Caution, Radiation 

The Government BetatronControl Room is equipped with a direct 

telephone line to the GSI Betatron Control Room which will be manned at all 

times when sealed sourc~s are used in the first location. 

6 (a) Government Betatron Radi_atii:m Survey 

We anticipate that since building construction is thesame as the 

GSI Betatron Facility. that radiation field levels would be approximately the 

same outside the building and in the control room. 

As a verification measure, we plan to conduct a survey when thesealEid 

sources are moved 'and supply the Survey Report as addendum to this application 

for information purposes only. 
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6. (b) DESCRIPTION OF RADIATION DETECTION
INSTRUMENTS TO.BE USED
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6. (b) DESCRIPTION OF RADIATION DETECTION 
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6 (b) Survey Mi zrs

We have 3 Victoreen Model 592B survey meters, serial numbers 3432, 4032,

and 4048. The.Victoreen Model 592B Survey Meter is a battery operated ion:

chamber instrument for the measurement of X and gamma radiation over the

range of 1 to 1000 mr/hr. Three linear ranges with full. scale sensitivities

of 1000, 100 and.10 mr/hr are provided. A rugged fiberglass reinforced case

house the component and ion chamber assembly. The case has a top and

bottom section held together by two d1us fasteners, The meter, two controls

and a carrying handle are on the top surface of the instrument.

The meter is graduated from 0 to 10 mr/hr. The OFF-ON range

selection switch knob and zeroing control knob are located to the left and

right of the carrying handle: at finger tip reach. Three range positions,

X100, X10 and Xl, are marked on the case top. A guard ring protects the

zeroing knob against accidental displacement.

Reference data:

a. Range 0-10, 0-100, 0-1000 mr/hr.

b.' Energy range is 50 key to 1. 3 mev.

C. Accuracy is 10% at full scale (0. 50 to 1.3 mev)

d, Battery complement. Three RM-4 mercury cells 1.3

volts each. Six number 412 Eveready 22.5 volt batteries.

e. Batt.ery life 300 hours..

f. Weight 4-3/4 pounds.

g. Dimensions: 9-7/8 inches by 4-11/16 inches by 4-1/4 inches.

h. Tube complement: One 5886A, one CK547OX and one VS10.

Operating Stops of the Model 592B

a. Turn the range to zero position.

b. Adjust the zero contm I so that the meter reads exactly zero. In the

zero position, the input has been switched to a reference potential
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6 (b) Survey M " .!rs 

We have 3 Victoreen Model 592B survey meters, serial numbers 3432, 4032, 

and 4048. The Victoreen Model 592B Survey Meter is a battery operated ion· 

chamber instrument for the measurement of X and gamma radiation over the 

range ofl to 1000 mr/hr. Three lin(~ar ranges with full scale sensitivities 

of 1000, 100 and 10 mr /hr are provided. A rugged fiberglass reinforced case 

house the compol1ent and ion chamber assembly. The case has a top and 

bottom section held together by two d7..uS fasteners. The meter, two controls 

and a carrying .handle are on the top surface of the instrument. 

The meter 'is graduated from a to 10 mr/hr. The OFF-ON range 

selection switch knob and zeroing control knob are located to the left and 

right of the carrying handle at finger tip reach. Three range positions, 

XIOO ,~no and Xl, are marked on the case top. A guard ring protects the 

zeroing knob against accidental displacement. 

Reference data: 

a. Range 0-10, 0;'100, 0-1000 mr /hr. 

b. Energy range is 50 kev to 1. 3 mev. 

c. Accuracy is 10% at full scaJe (0.50 to 1.3 mev) 

d. Battery complement. Three RM-4 mercuryceUs 1. 3 

volts each~ Six number 412 E veready22.5 volt batterie.s . 

e. Battery life 300 hours. 

f. Weight 4-3/4 pounds. 

g. Dimensions: 9-718 inches by 4-11/16 inches by 4-1/4 inches . 

. h. Tube complement: One 5886A, one CK5470X and one VSIO. 

.. . ~ . . 

Operating Stops of the Model 592B 

a. Turn the range to zer6 position . 

b. Adjust the zero contIn 1 so that the meter reads exactly zero. In the 

zero position, the input has heen switched to a reference potential 
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I the instrument has been swit, 'd to maximum sensitivity

Xl, which allows accurate zeroing in a radiation field.

c. Turn the range switch to the C100, XIO or X1 range as required

and the instrument will measure gamma radiation in mr/hr.

Each time. the instrument is turned off it is advisable to. zero the switches

again when a new measurement is made using the Xl00, X10 ranges. This

applies to situations when frequent measurements are made as in surveys.

6 (b) Area Monitor

An area. monitor manufactured by Beta Industries.of. Baton Rouge , L.a.

is located in the exposure room of the betatron building.

The meter is graduated from 0 to 5 mr/hr withthree range positions

of 1X, lOX, and 10OX at a given preset level of radiation it actuates. an audible

alarm and a flashing red light in the exposure room. It also controls the

red warning lights in the control room and on. the outside of the large double

le af door.

We maintain two of these instruments, Serial numbers 0012 and AM101.

They are calibrated at least once each 6 months by Gamma Industries, Inc.,

a division of Nuclear Systems, P. 0. Box 2543, Baton Rouge, La. 70821.

Calibration records are maintained in the Betatron building. After any

repairs are performed, the instrument is recalibrated.
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;1 the instrurnent has been swit, 'd to maximum sensitivity 

XJ~ which allows accurate zeroing in a radiation field. 

c. Turn the range switch to the ClOO, XIO or Xl range as required 

and the instrument will measure gamma radiation in mr /hr. 

Each time. the instrument is turned off it is advisable to zero the switches 
. . 

again ~hen a new measurement is made using the XIOO, XIO ranges. This 

.. applies to situations when frequent measurements are made as in surveys. 

6 (b) Area Monitor 

An area monitor manufactured by Beta Industries of Baton Rouge , La. 

is located in the exposure room of the betatron building. 

The meter is graduated from 0 to 5 mr /hr with three range positions 

of IX, lOX, and 100X at a given preset level of radiation it actua tes an audible 

alarm and a flashing red light in the exposure room. It also controls the 

red warning lights in the control room and on the outside of the large double 

le af door. 

We maintain two of these instruments,Serial numbers 0012 andAMIOI. 
. . 

They are calibrated at least once each 6 months by Gamma Industries, Inc. , 

a division of NuClear Systems, .. P. O. Box 2543, Baton Rouge, La. 70821. 

Calibration records are maintained in the Betatron building. After any 

. repairs are performed, the instrument is recalibrated. 
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6. (c) INSTRUMENT CALIBRATION PROCEDURES
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6 (c) Calibration rocedures

The three Nucor CS-40A survey meters are calibrated by the St. I ouis

Testing Laboratories. 2810 Clark Street, St. Louis, Missouri 63103. The

President of the corporation is M.r. C. D. Trowbridge.

The calibration is performed under AEC Iicense #24-00188-02,

expiration date September 30, 1973. A statement of calibration is affixed to

the meter at the time of check, plus the due date of the next calibration.

Because we have:three meters, one is sent out for calibration each month. We

try to always have two or more calibrated survey meters available for use. A

formal certification of calibration is submitted to GSI for file. If the instrument

is out of calibration or if repair is indicated, it is recalibrated after repair,

regardless of next due date for calibration.

The area monitors as. described under 6 (b) are calibrated every six

months by Gamma Industries, P. 0. Box 2543, 2255 Ted Dunham Avenue,

Baton Rouge, louisiana 70821.

The calibration is performed under their AEC Iicense #17-00363-03.

A statement of calibration is affixed to the meter at the time of calibration

plus the due date of the next calibration.

If the instrument requires repair, it is always recalibrated after repair.

Calibration Certificates are received by the Radiation Safety Officer

who reviews, initials, and forwards them to the Plant Accountant for, permanent

file.
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6 (c) Calibration 1:'ocedures 

The three Nucor CS-40A survey meters are calibrated by the Sf. louis 

Testing Laboratories. 2810 Clark Street. St. Louis, Missouri 63103. The 

President of tre corporation is Mr. C. D. Trowbridge. 

The calibration is performed under AEC license #24-00188-02, 

expiration date September 30, 1973. A statement of calibration is affixed to 

the meter at the time of check, plus the due date of the next calibration. 

Because we have three meters, one is sent out for calibration each month. We·· 

try to always have two or more calibrated survey meters available for use. A' 

formal certification of calibration is submitted to CSI for file. If the instrument 

is out of calibration or if repair is indicated, it is recalibrated after repair, 

regardless of next due date for calibration. 

The area monitors as described under 6 (b) are calibrated every six 

months by Gamma Industries, P. O. Box 2543, 2255 Ted Dunham Avenue, 

Baton Rouge, Louisiana 70821. 

The calibration is performed under theirAEC license 1117-00363-03. 

A statement of calibration is affixed to the meter at the time of calibration 

plus the due date of the next calibration. 

If the instrument requires repair, it is always recalibr.ated after repair. 

Calibration Certificates are received by the Radiation Safety Officer 

who reviews, initials,and forwards them to the Plant Acc.ountant for per.manent 

file. 

Section 6 (c) Page 42 



6 (d) PERSONNEL MONITORING EQUIPMENT
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6 (d) Personnel Monitoring Equipment

The N. D. T. Department at GSI maintains three Victoreen Minometers,

Serial No.: 387-2140, 187-439 and a model 6876,. Serial No. 901. They are used

with Victoreen pocket chamibers.

In addition, we use, on various occasions, Bendix dosimeter charger

906, Serial No. 01012 and 00533 with pocket chamber #638 and Eberline radiation

monitors RT-1.

Film badges are supplied by:P.S. Iandauer. Jr. & Co., 3920 216th St..

Matteson, Ill. area code 312. Each .individual radiographer.wears his personal

film badge and the film badge report becomes.the permanent record of the

individual exposure dose.. Forms AEC 4 & 5 are maintained for each individual.

At least 4 extra film badges are received each week in the event they are needed.

Blood counts under the supervision of GSI physician, Dr. Brennan,. are

taken at time of employment and separation.

The wearing of personal monitoring equipment and procedures to follow

in the event of discharged dosimeters are covered in detail .in the section 6 (e)

Operating and Emergency Operating Procedures.
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6. (e) OPERATING, EMERGENCY,
& MAINTENANCE - INSPECTION

PROCEDURES
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6. (e) OPERATING, EMERGENCY, . 
&MAINTENA~CE - INSPECTION 

PROCEDURES 
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General. Steel Industries "nc.
General Opt!cation Procedure for Use of CobaIt 60 Radiographic Sources

All "H.adoiographers. .(as defined in Title 10, Part 34), shall:

1. Read and understand Parts 20 and 34 of Title 10 of the
Code of Federal Regulations.

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

camera.

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

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

5. Receive instructions and procedures from the Radiation Safety
Officer.

6. Receive instructions in health physics. monitoring and personnel
monitoring: and dosimetry from GSI personnel or other sources.
as deemed necessary. (See initial training program).

Above instructions will include lectures, actual use of exposure devices and-
survey instruments,. and practical problems, utilizing Appendix A, Part 34,....
Title 10, as an outline. A copy of this training program is attached as 6 (f).

There will be no transportation of sources or exposure devices to any field
location; however, they may be rmoved to any:of the special radiographic
rooms within the plant. All records will be maintained by the Radiation
Safety Officer or by the Division Accountant .in the Division Accounting
.Department at the same address.

Keys to Radiographic Facilities will be in the possession of the Radiation.
Safety-officer, the Nondestructive Testing shift supervisors, and the Qualified

Radiographer on the shift. It will be the Radiographer's responsibility.to.
turn in the assigned key tothe Shift Supervisor at the end of .the shift who in.
turn will assign it to. the Qualified Radiographer on the following shift. Keys
to Radiographic Facilities shall remain in the possession of the assigned people
and shall not be transferred to another person. regardless of position or title
without the approval of the Radiation Safety Officer.. I ost keys must beimmediately
reported to the Radiation Safety Officer.. All Radiographers must wear film
badges and pocket chambers or dosimeters when working in a-radiation field

environment, whether the source of radiation be Co60 sources, x-ray. or
betatron.
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General Steel Industriesr '"nc." 
General Op,,;.(ation Procedure for Use 0(. Cobea1t 60 Radi.ographic Sources 

All "Hadic.)graph(~l"sll (~S defined in Title 10, Part 34), shall: 

1. Head and understand Parts 20 and 34 of Title 10 of the 
Code of Federal Regulations. 

2. " Read and become well acquainted with the Instruction Manual 
':<';:;" for the Budd roll-out camera device and the Radionic Panoramic, 

camera. 

4. 

Read and retain a copy o!these Operating Procedures and the 
a ttachedEme rgenc y Operating Procedures . 

. ' . . 

Receive inst~uctions in the operation of theexpos~re device 
and receive actual experience ,in its operation. 

5. Receive instructions and procedures from the Radiation Safety' 
Officer. 

6. 

,,' 
, " 

Receive instruction'S in health physics. monitoring and personnel 
monitoring and dosimetry from GSI personnel or other sources ' 
as ,deemed necessary. (See initial training program) 

Above instrtictionswill include lectures, actual useo! expo,sure devices and' 
survey instruments,. and practical problems; utilizing Appen.dixA,Part34, 

" Title 10, as an outline; A copy of this training program lsattachedas 6 (fl. 

There will be no transportation of sources or exposure devices to~ny field " 
location.; however, they may be moved to atiyo! the speciaJ radiographic ' 
rooms withinthe plant. ' All records will be ,maintained by the Radiation 
Safety Officer orby the, Division Accountant in the Division Accoullting 
Department at the same address.' ' ' 

Keys to Radiographic Facilitieswillbe in the possession of the Radiation " 
,Safety Officer, the Nondestructive Testing shift supervisors, and the Qualified 
Radiographer on theshift~ It will be the Radiographer's responsibility ~o, 
turn in the assigned k~yto the Shift Supe rvisor at the end of the shift who.in 
turn will assign it to t~eQualified Radiographer on the followingshift~ Keys 
to Radiographic Facilities shall remain in the possession of the assigned people 

" ,'and shall not be transferred to another perso'nregardlessof position or title 
without the approval of the Radiation Safety Officer. lost keys m\ist beil'nmediately 
reported to the Radiation Safety Officer.,' All Radiographers must wear ,film 
badges and pocket chambers or dosimeters when working in a 'radiation field 
environment, whether the source of radiation be Co60sources, x-rilY. or 
bet(ltron. 
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Operating Pror 'lure for Use. of Cobalt-60 Radi raphic Sources of I ess
Than 300 nmilli .. ries in No. 6 Building - Radiog aphic Enclosure.

A step-by-step procedure which is to be foliowed 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. 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 w-ithin
the radiographic area). Using the survey meter, make an
entrance survey of each exposure device (Budd Company's
Model ll0A Unitron Radiographic Camera), making certain no
sources are exposed.

3. Make the necessary entries in the Utilization and Survey Log.

(See attached sample of log.

4. Follow maintenance and inspection procedures and make daily
and quarterly checks and be present when the 6 month check is

made.

5. Set up exposure film and fix position of source tube. Always
place source as near center of room and as far from the walls
as is practical. Never place source closer than four feet from
the wall unless it is inside the 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.

6. Turn on red warning lights. These lights are strategically

located on the top of the exposure room walls,. and over the
outside entrance so that they may easily be observed by any
personnel passing by the area adjacent to the exposure room.

7. Unlock Budd Camera devices.

8. 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 shielding at
all times. The source may now be exposed utilizing the control
cable from behind the armor plate shield&. Observe the

source position indicator.
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Operating Prof' -lure for Use of Cobalt:-60 Hadj \:raphic Sources of J eSB 

Than 300 milli. .• ries in No. 6 ]3uilding - Rading ... aphic Enclosure. 

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

1. 

2. 

3. 

4. 

Unlock the door to tIle radiographic room from the outside, 
enter and immediately lock the door from the inside. 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. 

Place film holder and any other equipment taken into the room 
in the small viewing room outside the radiation area (but within 
the radiographi~ area). Using the survey meter, make an 
entrance survey of each exposure device (Budd Company's, 
ModelllOA Unitron Radiographic Camera), making certain no 
sources ar,e exposed. 

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

Follow maintenance and inspection procedures and make daily 
and quarterly checks and be present when the 6 month check is 
made, 

5. Set up exposure film and fix position of source tube. Always 
place source as near center of room and as far from the walls 
as is practical. Never place source closer than four feet from 
the wall unle s s it is inside the 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. 

6. Turn on red warning lights. These lights are strategically 
located on the top of the exposure room walls, andover the 
outside entrance so that they may ea sily be observed by any 
personnel passing by the area adjacent to the exposure room. 

7. Unlock Budd Camera devices. 

8. 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 shielding at. 
aU times. The source may now be exposedutilizi ng the control 
cable Jrom behind the armor plate shields. Observe the 
source position indicator. 
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Than 300 millic, .es in No. 6 Building - Radiogr +hic Enclosure. (Continued)

9. Make necessary entries in Utilization and Survey Iog.

10. "Radiographer" retires to small room outside of radiation
area to time and wait for exposure to be completed. At.no
time should lie enter the exposure area (forward of the steel
shields) when sources are exposed.

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

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

13. Lock camera device. This should be done even though a se&ond
exposure is to be performed within the next few minutes.

14. Make necessary entries into Utilization and Survey I og. (See

attached.)

15. Turn off warning light.

16. Steps No. 3 to No. 14 inclusive may be repeated a number of
times within a shift or between trips to the darkroom and film
storage area. Darkroom and office are over 500 yards from
exposure room.

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

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

19. A final dosimeter reading will be made and recorded at the end
of each shift. Film badges and pocket chambers or dosimeters
as noted above will be worn throughout the eight hour shift,
regardless of work being performed.

20. See Emergency Procedure for proper action in case of an
emergency. In case of emergency, follow those procedures
and call Radiation Safety Officer at once.

Telephone Numbers
(Call in order listed)

1. Robert W. Ripley 910 Echo Drive, Cdlkaville, Ill. 344-0049
Ext. 214, A.C. 252

2. William H. Rapp 13 WooM& Dr., Belville, Ill. 1-397-6231
Ext. 244, A.C. 242
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Than 300 millk! 'es in No. 6 Building- Radiogr ~ic Enclosure. (Continued) 

9. Make necessary entries in Utilization arid Survey log. 

10. "Radiographer" retires to small room outside of radiation 
area to time and wait for exposure to be completed. At no 
time should he enter the exposure area (forward of the steel 
shields) when sources are exposed. 

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

12. Make an operati.onal s~rvey of the entire area, takings pedal 
note of source tube and caOlera de vice. 

,"-' 

13. Tack camera device. This should be done even though a secbnd 
exposure is to be performed within the next few minute s. 

14. Make necessary entries into Utilization and Survey I ag. (See 
attached. ) 

15. Turn off warning lifllt. 

16. Steps No. 3 to No. 14 inclusive may be repeated a number of 
times within a shift or between trips to the darkroom and film 
storage area. Darkroom and office are over 500 yards from 
exposure room. 

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

18. 

19. 

20. 

Leave exposure room and lock door from the outside. f\'ever 
leave room, even fora few minutes, without locki~ from the 
outside. 

A final dosimeter reading will be made and recorded at the end 
of each shift. Film badges and pocket chambers or dosimeters 
as noted above wi.ll be worn throughout thee ight hour shift, 
regardless of work being performed~ 

See Emergency Procedure (or proper action in case of an 
emergency. In r.ase oCemergency, follow those procedures 
and call Radiation Safety Officer at once. 

Telephoner-'umbers 
(Call in order listed) 

1. Robert W. Ripley 910 Echo Drive, Cdlinwi11e, Ill. 344-0049 
Ext. 214, A. C. 252 

Z. William H. Rapp 13 WoaJside Dr. ,Belleville, 111. 1-397-6231 
Ext. 244, A. C. 242 
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Uperatung kFrocedure lot Use ot L.obaLt-ou Raalograpnic bources ot iess
Than 300 milli, "ies in No. 6 Building Radior ;phic Enclosure. (Continued)

3. JOhn Abbott .%2795 Sorrell Dr. Florissart, Mo. 831-0126
Ext., 282. or 286

4. Phil Wells 315 Kingdom St., BEtltop: Ill. 377-6113
Ext. 342. A. C. 445
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3. .Tohn Abbott 

4. Phil Wells 
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Operating Proc lure for Use Of Cobalt 60 Radic 'aphic Sources In The
Betatroh. iloomspf 80 Curies Maximum

All raudiographers must wear film badges and pocket chambers or dosimeters
whenever working around penetrating radiation, whether it be from the,
Betatrons or: the Co 60 sources.

1 Unlock the door to the Control Room from the outside, enter
and immediately lock the door. In the event another radiographe r
must enter the Control Room while it is locked, he will have to
knock on the door.

2. Using the survey meter, make an entrance survey of exposure
.device (Radionic Panoramic Camera Model P60-100-A) making
certain no source is exposed..

3. Make the necessary entries in the utilization and survey log.

4. Follow inspection and maintenance procedure and make daily
and/or quarterly checks and be present when the 6 month check
is made.

5. Always place the casting as far south as the handling crane will
permit,, approximately 54'. from the north wall. The casting will
be as close, as is practicable to the east wall. Set up the exposure
film and fix the position of the source tube. Make certain the
source tube is firmly fixed in the position required and that any
angle. in the tube is not too sharg to prevent movement of the
source within the tube. The Co camera will be set approximately
3' from the east wall and 32' from the *north wall. The control
crank unit will be inside the control room.

6. Turn on red warning lights.. These lights are strategically located
at, the entrance door to work area and at the double leaf door.
Lights may easily be observed by any personnel passing by the area
adjacent to the. exposure room.

7. Check the area monitor and make certain it is turned on and is
setat 5 mr/hr or less.'

8.. Unlock the Radionic's camera device.

9. Have casting and camera located so that. control cable may be
operated, from inside the control room.

10. The Budd Camera with a source of less than 1 curie is operated
outside the control room as per sketch #2. The operator shall
retract the source from at least 12 feet back from the exposure
side of the.10' thick sand filled wall and no more than 3 feet from.
the control room wall.

Section 6 (e) Page 50

I 
i 
i 

l. 
! 

j 

Operating Pro(' '~~re for U seOC Cobalt 60 Radie- ~aphic Sources In The 
. B~~tatrOl.I{oomwf 80 Curit~s Maximum 

All ra(Ii()~1"aplwr8 must wear film badges and pOcket chambers or dosimeters 
whl~lleV\"r worldhgaround penetrating ra.diation.whether it be from the 
Betatrons or the Co 60 sources. . 

.1. . Unlock the door to the Control Room from the outside. enter . 
and immediately lock the door. In the event another radiographer 

. must enter the Control Room while it is locked. he will have to 
knock ()n the door. 

2. Using the survey meter. make an entrance survey of exposure 
.device (Radionic Panoramic Camera Model p60-100-A) making 
certain no source is exposed. 

3. '. Make the necessary entries in the utilization and survey Ibg. 

. . 

4~ Follow inspection and maintenance procedure and make daily. 
and/or quarterly checks and be present when the 6 month check 
is made. . ' 

5." Always place the casting as far south as the handling crane wiU 
permit, approximately 54' from the north ",all. The casting will 
be as close. as is practicable to the east wall. Set up the exposure 

. filmandJixthe position of the source tube. Make certain the: 
source tube is firmly fixed hi the position required and' that any 
angle in the tube is not tooshargoto prevent movement of the ," 
source within the tube. The Co camera will be set approximately 
3' from the east wall anCi 32' from the north wail. The control 
crank unit will be inside the control room. 

6. Turn on red warning lights •. These lights are strategically located 
at, the entrance door to work area and at the. double lea.f door. 
Lights may easily be observed by any personnel passing by the area 

.adjacent to the exposure room.' . 

7. Check the area monitor 'and make certain it is turned on and is· 
set at 5mr /hr or less.' 

8. Unloc\cthe Radionic's camera device. 

9. Have casting and camera located so that control cable may be" 

10. 

operated· from inside the" control room. . . , 

The Budd Camera with a source of less than 1 curie is operated 
outside the control room as per sketch #12 • . The operator shall 
retract the source from at least 12 feet back from the exposure 
side oCthe 10' thick sand filled wall and no more than 3 Ceetfrom 
the control room wall. 
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Operating Procedure for Use Of Cobalt 60 Radiographic Sources In The
Be ron Room of 80 Curies Maxim (Continued)

I1. Radiographer returns to the Control Room outside the radiation
area to time and wait for the exposure to be completed. At no
time should he enter the exposure area (forward of the 10'0" thick
sand filled wall) when the source is exposed.

12. Make the necessary entries in utilization and survey log.

13. After the exposure is completed, retract the source into the
camera by means of the control cable from inside the control
room if the 80 curie source is used. If the less than 1 curie is'
used, it is operated from the outside of the control room as per
Sketch #2.

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

15. Lock camera device. This should be done even though a second
exposure is to be performed within the next few minutes.

16. Make necessary entries in the utilization and survey log .(See
attached)

17. Turn off warning lights.

18. Steps No. 3 to No. 14 inclusive may be repeated several times
before going to lunch or the end of the shift. Darkroom and
offices are located in the processing area behind the 10'0"
thick sand filled wall.

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

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

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

22. See Emergency Procedure for proper action in case of an emergency.
In case of emergency, follow those procedures and call the
Radiation Safety Officer at once.
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Operating Procedure for Use Of Cobalt 00 Radiographic Sources In The 
. Be' ,ron Room of 80 Curies Maxim '. (Continued) 

11. "Radiographer returns to the Control Room .ou tside the radiation 

12. 

area to time and wait for the exposure to be compleh~d. At no 
time should he entt!r th(! e.xpo8ure area (forward of the 1<)10" thick 
Hand filled wall) when the source is exposed. 

Make the necessary entries in utilization and survey 10g~ 

13. After the exposure is completed, retract the source into the , 
camera by means of the control cable from inside the control 
room if the 80 curie sourceis used. If the lessthari I curie is' 
used, it is ope rated from the out.side of the control room as pc r 
Sketch #1.. ' 

14. Make an operational. survey of the ~ntirearea. taking special . 
note of source tube and camera device. 

15. 

16. 

Lo.ck camera device. This should be done evetithougha. second 
exposure is to be performed within the next few minutes. 

Make necessary entries in the utilization and survey log. (See 
attached) 

17. Turn off warning lights. 

18. Steps No. 3t 0 No. 14 inclusive may be repeated several times 
before going to lunch or the end of the shift. Darkroom and 
offices are located in the processing area behind the 10 10" 

19. 

20. 

Zl. 

thick sand filled wall. ' , 

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

Leave expo~ure room and lock door from th.e outside~ Never 
leave room, even fora few minutes, without locking from the 
outside. 

A final dosimeter reading will be made and recorded at the end 
of each shift. Film badges as noted above will be worn throughout 
the eight hour shift. regardless of work being performed. ' 

22. See Emergency Procedure for proper a.ction incase of an emergency. 
In case of emergency, follow those procedures and call the 
RadiationSaCety Officer at once. ' 
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~-E ~ L~JJ ~ 'UUtlaL oU .rZ.aIOgrapnic, oources in m1-e
Be•;Lron RooTm of 80 Curies Maxiv '-n (Continued),

Telephone Numbers
(Call in order listed)

1. Robert W. Ripley :910 Echo Drive, Cdlinsville, Ill. 344-.0049
Ext. 214, A. C. 252

2. William H. Rapp 13 Woodsii3e Dr., Bdlevlle, Ill. 1-397-6231
Ext. 244, A.C. 242

3. John Abbott 2795 Sorrell Dr. , Rorissant, Mo. 831-0126
Ext. 2.82 or 286

4. Phil Wells 315 Kingdom St., Bethalto, Ill. 377-6113,
Ext. 342,, A. GC.: 445
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Telephone Nu:rnbers 
(Call in order listed) 

1. Robert W. Ripley 910 Echo .Drive, Cdlinsville, Ill. 344-.0049 
',.~. Ext. 214, A. Co. ·2"52 

2. WillianiH. Rapp 13 Woods:De Dr., Ee1Ieville, Ill. 1-397-6231 
Ext. 244, A. C. 242 

3. John Abbott 2795 Sorrell Dr. ~ Borissant, Mo. 831-0126 
Ext. 282 or 286 

4. Phil Wells 315 Kingdom St., Bethalto, Ill. 377-6113 
Ext. 342, A. C. 44.5 
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6 (e) Procedure Moving Sealed Sources Betwf Radiographic Enclosures

The sources contained in rubber tire equipped cameras and covered

under this license may be moved from one Radiographic Enclosure Area to

.another in accordance with the following procedure:

1. The Qualified Radiographer will enter. the 'Radiographic
Enclosure containing the source and make an Entry Survey
and: record readings on Move Check Form.

2. He will remove the operating. cables from the wall and secure
them to the top of the camera unit.

3. The camera may then be moved by a Qualified Radiographer
and a second workman as follows, the time for starting the
move shall be entered on the Move Check Form:

(A) The Qualified Radiographer will direct all movements of
and be responsible for the safe movement of the source.

(B) He will direct the actions of second man when moving the
source.

(C) During the movement of the source, the Qualified
Radiographer will monitor the radiation field level and
record the highest reading taken on the Move Check Form.

(D) On arrival at destination, the Qualified Radiographer
will install the operating cables in the drilled access holes
in the Radiographic Enclosure; he will check to see that the
camera unit is locked and will make a final survey. The
time when the source is secured at the new location and
the final survey reading will be entered on the Move Check
Form.

(E) The second man will have the responsibility to handle
the unit and move it under the direction of the Qualified
Radiographer.

4. In the event of accident or other occurrence that causes
the radiation field to exceed the safe limit of 2. 0 mrs.
during the move, the Qualified Radiographer and the
second man will proceed as follows:

(A) The Qualified Radiographer, the second man. will
withdraw to a safe point where survey readings do not
exceed 2. 0 mrs.
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6 (e) Procedure . Moving Sealed Sources Betwi Radiographic Enc10sures . 

The sources contained in rubber tire equipped cameras and covered 

under this license may be moved from one Radiographic.Enclosure Area to 

.another in accordance with the following procedure: 

1. The Qualified Radiographer will enter. the Radiographic 
Enclosure containing the source and make an Entry Survey 
and record readings on Move Check Form. 

2. 

3. 

4. 

He will remove the operating cables from the wall and secure 
them to the top of the camera unit. 

The camera may then be moved by a Qualified Radiographer 
and a second workman as follows, the time for starting the 
move shall be entered on the Move Check Form: 

(A) The Qualified Radiographer will direct all movements of 
and be responsible for the safe movement of the source. 

(B) He will direct the actions of second man when moving the 
source. 

(G) During the movement of the source, the Qualified 
Radiographer will monitor the radiation field level and 
record the highest reading taken on the Move Check Form~------

(D)' On arrival at destination, the Qualified Radiographer 
will install the operating cables in the drilled access holes 
in. the Radiographic Enclosure; he will check to see that the. 
camera unit is locked and will make a final survey. . The 
time when the source is secured at the new location and 
the final survey reading will be entered on the Move Check 
Form. 

(E) The second man will have the responsibility to handle 
the unit and move it under the direction of the Qualified 
Radiographer . 

In the event of accident or other occurrence thatcauses 
the radiation field to exceed the safe limit of 2.0mrs. . . . 

during the move, the .Qualified Radiographer and the 
second man will proceed as follows: 

(A) The Qualified Radiographer," the second man. will 
withdraw to a safe point where survey readings do not 
exceed 2.0 mrs .. 
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4. (B) The Qualified Radiographer will re-nain within
(Cont'd. ) sight of the source and warn all persons approaching

of the potential danger and instruct to move from the
area..

(C). The Second Man will be instructed to go to the
nearest Supervisor and secure his and his peoples
assistance for the Qualified Radiographe r who will
post people at a safe distance as determined by the
survey meter. These people will be instructed to
warn all persons to stay away from the area, and to
remain on station until relieved.

(D) The Second Man will then proceed to advise the:
nearest Quality Control Supervisor who will then
advise R. W. Ripley or one of his alternates.listed
on the following page immediately of the condition
existing.

(E) There shall be no attempt made to correct any
high radiation condition until R.. W. Ripley or one of
his alternates is on the scene to direct the operations.

(F).. Applicable sections of the Emergency Operating
Procedure shall be followed to verify that an over.
exposure of. the individuals moving the source has
not occurred.

' 0
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4. (B) The Quali fied R ad iographer willrernain within 
(Cont'd.) sight: of the. source and warn all persons approaching 

of the potential dariger and instruct to move from the 
area. 

(C) The Second Man will he instr.ucted to go to the 
nearest Supervisor and secure his and his people s 
assistance for the Qualified Radiogra pher who will 
post people at a safe distarice as determiried by the 
survey meter .. These people will be instructed to 
warn all persons to stay away from the area, and to 
remain ori station until relieved. 

- . 

(D) The. Second Man will then proceed to ad vise the· 
nearest QualHy Control Supe rvisorwho will thEm 
ad vise R.W. Ripley or one of his alternate s listed 
on the following page immediately of the condition 
existing. 

. .. 

(E) There shan be no attemptmade to correct any 
high radiation condition until R. W. Ripley or one ·of 
his alternates is on the scene to direct the operations. 

(F) Applicable sections of the Emergenc y Operating 
Procedure shall be followed to verify that an over. 
exposure of the individuals moving the source has 
not occurred. 
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Alternates for R. W. Ripley and Telephone Numbers:
(Call in order listed)

1. Robert W. Ripley 910 Echo Drive, Collinsville, Ill. 344-0049 (home)
Plant Ext. 214, A.C. 252

2. William H.. Rapp 13 Woodside Dr. , Belleville, Ill. 1-397-6231(horne)
Plant Ext. 244, A. C. 242

3. John Abbott 2795 Sorrell Dr., Florissant, MQ 831-0126 (home)
Plant Ext. 282 or 286

4. Phil Wells 315 Kingdom St., Bethalto, Ill. 377-6113 (home)
Plant Ext. 342, A. C. 445
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Alternates for R. W. Ripley and Telephone Numbers: 

1. 

2. 

3. 

4. 

(Call in order. listed) . 

RobertW. Ripley 

William H. Rapp 

John Abbott 

910 Echo Drive. Collinsville. IlL 344-0049 (home) 
Plant Ext. 214. A. C. 252 

13 Woodside Dr .. Belleville. Ill. l-397-6231(horrie) 
Plant Ext. 244, A. C. 242 

2795 Sorrell Dr .• Floris ant. M 0. 831-0126 (home } 
Plant Ext. 282 or 286· 

Phil Wells 315 Kingdom St.. Bethalto. Ill. 377;..6113 (home) 
Plant Ext. 342, A. C. 445 
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Transporting Sealed Source s - Check-Off Form

Moving Sealed Sources - Between Radiographic Enclosures

1. Source being moved

2. From
(Radiographic. Enclosure)

3. To
(Radiographic Enclosure)

4. I have',read and understand the Procedure for Moving Sealed
Sources between Radiographic Enclosures

(Qualified Radiographer)

5. Entry Survey Results•

6. Time and date move started

7. Time and date move completed_

8. Highest Survey Reading during move

9. Final Survey Results

10. Source Secured

Radiation Safety Officer
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TraJ1Sporting Sealed Source s-Check-OffForm 

Moving Sealed Sourc:e s - Between Radiographic: Enclosures 

1. Source be ing moved --------------------------------------
2. From 

(Radiographic Enclosure) 

3. To 
(Rad iogra phic Enclosure) 

4. I have'read and understand the Procedure for Moving Sealed 
Sources between Radiographic Enclosures 

(Qualified Radiographer) 

5. Entry Survey Results -------------------------------
6. Time and date move started ------------------------------
7. Time and date move completed 

--------------------~---------

8. Highest Survey Reading during move ----------------------------
9. Final Survey Results 

~----------------~~--~------------

10. Source Secured 
------------------~--------------

Radiation Safety Officer 
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EMERGENCY OPERATING PROCEDURES

EMERGENCY NO. I FOR 6 BUIIDING ENCI.OSURE

SOURCE CANNOT BE RETRACTED INTO THE SOURCE HO1 DER OR THE
SURVEY INDICATES THAT IT IS NOT WITHIN THE 140. DER WHEN IT
SHOULD BE. THE RADIOGRAPHER SHALL:

1. The warning lights will be on in conformance with operating.
procedure. If the emergency happens at anyý other time,

turn on warning lights.

2. Call R. W. Ripley by auto call or telephone. If not available,
use list of names and numbers below - in order listed.

3. Unlock door, leave radiation room, and lock door from the
outside. Retain key in your possession.

4. Using survey meter, survey area immediately surrounding
radiographic area, and post any area of greater than 5 mr/hr
radiation level.

5. Maintain vigilance at doorway until R. W. Ripley or alternate
arrives.

6. Under no circumstances should the radiographer even attempt
to recover a source that has become detached or stuck in the
source cable. He may assist the Radiation Safety Officer or
other qualified person after they have arrived on the scene.

THE RADIATION SAFETY OFFICER SHAlL

1. Obtain full story, evaluate, rectify if possible.

2. If necessary, call the Budd Company. Exposure room will
remain locked and all warning lights will remain on until .area

is safe. Radiographer will maintain personnel vigilance at
exposure room door if gravity of situation warrants.

3. Extra vigilance and restrictions will be maintained until area

is, declared safe.

4. Record will be made of the incident.

5. A. E. C. will be notified, if necessary, in compliance with Title 10,
Part 20, Paragraph 20. 403.

6. State Board of Health and GSI Safety I)epartment will be notified

if necessary.

\ 
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EMERGENCY OPERA TINGPROCEDURES 

EMERGENCY NO. 1 FOR 6 BUIlDING ENCLOSURE 

SOURCE CANNOT BE RETRACTED INTO THE SOURCE HOLDER OR THE 
-SURVEY INDICATES THAT IT IS NOT WITHIN THE HOI. DER WHEN IT 
SHOULD BE. THE RADIOGHAPHER SHALL: 

1. The warning lights will be on in conformance with operating. 
procedure. If the emerg~ncy happens at any-other time, 
turn on warning lights. 

2. Call R.W. Ripley by auto call or telephone. If not available, 
use list of names and numbers below - in order listed. 

3. Unlock door, leave radiation room, and lock door from the 
outside. Retain key in your possession. 

4. Using survey meter, survey area immediately surrounding 
radiographic area, and post any area of greater than 5 mrlhr 
radiation level. 

5. Maintain vigilance at doorway until R. W. Ripley or alternate 
arrives. 

6. Under no circumstances should the radiographer even attempt 
to .recover a source that has become detached or stuck in the 
source cable. He may assist the Radiation Safety Officer or _ 
other qualified person after they have ar~rived on the sce-ne. 

. : . . . 

THE·RADIATION SAFETY OFFICER SHALL 

1. Obtain full story. evaluate, rectify if possible . 

2. .. ILnecessary, call the Budd Company. Exposure room will 
remain locked and all warning lights will remain on until.area 
is safe. Radiographer will maintain personnel vigilance at 
exposure room door if gravity of situation warrantS .. 

3. Extra vigilance and re strictions will be maintained until area 
is de~lared safe. 

4. 

5. 

6. 

Record will be made of the incident. 

A.E. C. will be notified. if necessary, in compJiance with Title 10, 
Part 20, Paragraph 20.403 .. 

~tate Board of Health and GSI Safety Department will be notified 

if necessary. 



EMERGENCY OPERATING -PROCCEDU RES (Continued)

'lIc•pVlh•fne Numbers

(Call.! in order listed)
i. Rlobert W. Ripley 910 Echo Drive, Colh]nslle, Ill. 344-0049

Ext. 214, A. C. 25Z

2. William H. Rapp 13 Woodside Dr., BeIleville, I1l. 1-397-6231

Ext. 244, A.C. 242

.3. John Abbott 2795 Sorrell Dr., Fbo-issr±, Mo. 831-0126

Ext. 282 or 286

4. Phil Wells 315 Kingdom St., Be0ao, Ill. 377-6113
Ext. 342, A.C. 445

Section 6 (e) Page 58

j 
I 
i 

I 
. J 

, I 
, i 

J 

, 
i 

EMERGENCY OPERATING PROCEDl1 RES (Continued) 

, T\d\~phone Nun1bers 
(Cal,1 in order listed) 

I. Hobert W. Hipley 910 Echo Drive, Co11ins~ne, Ill. 344-0049 
Ext. 214, A.C.2SZ 

2. William I-I. Rapp 13 Woodside Dr., Belleville, 111. 1-397-6231 
'Ext. 244, A. C. 242 

3. John Abbott 2795 Sorrell Dr. , F1arlssart,Mo. 831- 0126 
Ext. 282 or 286 

4. Phil Wells 315 Kingdom 3:. ,.:&fullto, IlL 377 -6113 
Ext. 342; A. C. 445 
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EMERGENCY PROCEDURE - .BETATRON BUILDINGS

EMERGENCY IA

The source cannot be retracted into the source holder, or a survey
indicates it is not within the holder when it should be.

THE RADIOGRAPHER SHAII.:

1. The warning lights will be on in accordance with operating
procedure and by the area monitor. If they are not on, turn
them on.

2. Make certain the large double leaf door is shut. Pull electric
master switch if it is safe to do so.

.3. Retain possession of survey meter at all times and observe the
read out constantly.

4. Leave exposure room and lock control room door. Retain key
in your possession.

5. Call Mr. R. W. Ripley by auto call or telephone. If he is not
available, use names and numbers listed below in order listed.

6. Use survey meter to discover any area of radiation outside of
exposure room if necessary.

7. Maintain vigilance in control room doorway (if the area is safe)
until the Radiation Safety Officer or his alternate (as listed below)
arrives.

8. Under no circumstances should the radiographer even attempt to,
recover a source that has become detached or stuck in the source
cable. He may assist the Radiation Safety Officer or the other
qualified person after they:have arrived at the scene.

1. RobertW. Ripley

2. William H. Rapp

3. John Abbott

4. Phil Wells

Telephone Numbers
(Call in order listed)

910 Echo Drive,, Collirville, Ill.. 344-0049

Ext. 214, A. C. 252
13 Woodside Dr. ,: Belleville, Ill. 1-397-6231

Ext. 244, A.C. 24Z

2795 Scrrell Dr. ,Fkrissimt, Mo. 831-0126
Ext. 282 or 286

315 Kingdom St. , Mko, Ill. 377-6113

Ext. 342, A.C. 445
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EMERGENCY PROCEDURE . BETA TRON BUll,DINGS 

EMERGENCYIA 

The source cannot be retracted into the source holder, or a survey 
indicates it is not within the holder when it should be. 

THE RADIOGRAPHER SHAll.: 

1. 

2. 

3. 

The warning lights will be on in accordance with operating 
procedure and by the area monitor. If they are not on, turn 
them on. 

Make certain the large double leaf door is shut. Pull electric 
master switch if it is safe to do so. 

Retain possession of survey meter at all times and observe the 
read out constantly. 

4. Leave exposure room and lock control room door. Retain key 
in your possession. 

5. Call Mr. R. W. RipJey by auto call or telephone. If he is not 
available, use names and numbers listed below in order listed. 

6. Use survey meter to discover any area of radiation outside of 
exposure rooth if necessary. 

7. Maintain. vigilance in control room doorway (if the area is safe) 
until the Radiation Safety Officer or his alternate. (as listed below) 
arrives. 

8 • 

1. 

2. 

3. 

4. 

Under no circumstances should the radiographer even attempt to 
recover a source that has become detached or stuck in the source 
cable. He may assist the Radiation Safety Officer or the other 
qualified person after they have arrived at the scene. 

Telephone Numbers 
(Call in order listed) 

Robert W. Ripley 910 Echo Drive" CollirsvUe, IlL 344-0049 
Ext. 214" A. C.252 

William H. Rapp 13 Wamne Dr., Belleville. Ill. 1-397-6231 
Ext. 244, A. C. 242 

John Abbott 2795 SOlTell Dr~ .Fknissart, Mo. 831-0126 
Ext. 282 or 286 

Phil Wells 315 Kingdom St. ,BeII-alto, 111. 377-6113 
Ext. 342, A. C. 445 
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THE RADIATION SAFETY OFFICER SHAIL:

I. Obtain full story froni the radiographer, evaluate and, rectify
if poss il el to do so in a safemanner.

2. if necessary, obtain professional advice or assistance from
equipment manufacturer. Exposure room will remain locked
and all warning lights will remain on. A radiographer or person

of responsibility as designated by the Radiation Safety Officer
willmaintain vigilance over the area until it is declared safe
by the Radiation Safety Officer.

3. incident will be recorded in maintenance and inspection daily

report form or as dictated by seriousness of emergency and

Title 10 requirements.

4. A.E.C. will be notified in compliance with Title 10, Part 20,

Paragraph 20. 403.

5. State Board co Health and GSI Safety Department will be notified.
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THE RADIATION SAFETY OFFICER SHALL: 

LObtain full story [1'orn the radic>grapher, evaluate and rectify 
if possible to do so in a safe.,nlanner. 

2. If necessary, obtain professional advice or assistance from 
equipment manufacturer. ExpOsure room will remain locked 
and all warning lights will remain on. A radiographer or person 
of responsibility as designated by the Radiation Safety Officer 
will maintain vigilance over the area until it is declared safe 
by the Radiation Safety Officer. 

3. Incident will be recorded in maintenance and ins pection daily 
report form or as dictated by seriousness of emergency and 
Title 10 requirements. 

4. A. E. C. will be notified in compliance with Tide 10, Part 20, 
Paragraph 20.403. 

5. State Board d Health and GSI Safety Department will be notified. 
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EMERGENCY OPERATING PROCEDURES (Continued)

EMERGENCY NO. 2 POCKET DOSIMETER READS OFF SCALE

THE RADIOGRAPHER SHALL.:

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 withno distortion. Any misalignment of source or
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.

5. Call R. W. Ripley or alternate listed below and notify him of
these results for his evaluation before making any other

exposures.

THE RADIATION SAFETY OFFICER SHALL:.

1. If above indicates that the apparent overexposure may have
actually occurred, send film badge in- for processing with

request for an immediate reply by telephone.

2. If film badge report substantiates dosimeter reading, the
radiographer will be sent to the corporation doctor with a

full report.

3. AEC will be notified in conformance with Title 10, Part 30,
Paragraph 20. 403 by the Radiation Safety Officer.

4. State Board of Health and GSI Safety Department shall be notified.

Telephone Numbers

(Call in order listed)
1. RobertW. Ripley 910 Echo Drive, Cdllinsville,Il1. 344-0049

Ext. 214, A. C. 252

2. William H. Rapp 13 Woodsile Dr., Be]leville, Ill. i-397-6231
Ext. 244, A.C. Z42

3. John Abbott 2795 Scrrell Dr. ,Fbrissant, Mo. 831-0126

Ext. 282 or 286
4. Phil Wells 315 Kingdom St., Bfluto, Ill. 377-6113

Ext. 342, A. C. 445'
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EMERGENCY OPERATING PROCEDURES (Continued) 

EMERGENCY NO. 2 POCKET DOSIMETER READS OFF SCAlE 

THE RADIOGRAPHEH SHAl.l.: 

1. Do not extrapolate. 

2. Recharge dosimeter, check it after 15 minutes, repeat this 
step. If it read s off scale both tiInes, it is probably faulty. 

3. Develop casting exposure films; see if they have the correct 
density with no distortion. Any misalignrhentof source or 
source tube that could result in overexposure would not give 
a satisfactory radiograph. 

4. Check survey instrument. If survey instrul1.1.ent and radiographs 
prove to be all right and dosimeter indicates a faulty discharge, 
assume dosimeter to be faulty. Use spare dosimeter. 

5. CallR. W. Ripley or alternate listed below and notify him of 
th,ese results for his evaluation before m.aking any other. 
exposures. 

THE RADIATION SAFETY OFFICER SHALL: 

l. 

2. 

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

If film badge report substantiates dosimeter reading, the 
radiogra:pher will be sent to the corporation doctor with a 
full report. 

3. AEC will be notified iIi coriformance with Title 10, Part 30, 
Paragraph 20.403 by the Radiation Safety OffiCer. 

4. 

l. 

2. 

3. 

4. 

. . . 
Sta te Board of Health and GSI Safety Department shall be notified. 

Telephone Numbers 
(Call in order listed) 

Robert W. Rip]cy 910 Echo Drive, Co11insville,I11. 344-0049 
Ext. 214, A. C. 252 

William H. Rapp 13 Woodsile Dr., BeIle",Ue, 111.1-397-6231. 
Ext. 244, A.C. 242 

John Abbott 2795 S:rrell Dr . .Fhrissant, Mo. 831-0126 
Ext.2820~ 286 

Phil Wells 315 Kingdom St. ,BeIhilto, Ill. 377 -6113 
Ext. 342, A. C.445 
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PERIODIC INSPECTION AND MAINTENANCE PROCEDURE

Additions to G. S. I. operating procedure to conform to A. E. C.
December 13, 1970 Amendment to Title 10, Part 34:

The purpose of this procedure is to provide for periodic inspection
and maintenance of the radiographic exposure device and area safeguards
applicable to this amendment. The procedure is divided into 3 parts to
conform to the daily, tri-monthly, and semi-yearly requirements applicable
to the G. S. I. , Inc. radiographic installation.

I. The following operations will be performed by the radiographers once
each day that the exposure device is used:

:A. The initial radiation survey will be made as required by G. S. I.
Standard operating procedure and so noted in the utilization log.

B. The exposure device will be visually inspected for any damage
that may impair its use or shielding integrity and so noted under
Item 1 of Daily Check Form.

C. The device will be checked to determine if the. source is properly
placed inside the shield. This willbe determined by a level of
50 mr/hr. An increase abow this level ata distance of one meter
from the exposure device will be evidence of an improperly
retracted source. Note and follow per item 2 of the daily check

form.

D. The locking mechanism will be checked by unlocking and locking of
the exposure device. The operating condition will be noted in
Item 3 of the Daily Check Form.

E. The first production exposure will then be made following G. S. I.
standard operating procedure. The following will be noted: Changes
in operating characteristics of the exposure device, operation of
source position indication, and the operation of the crank mechanism.
These items will be checked off as their condition under. Items 4, 5,
and 6 respectively of the Daily Check Form.

F. In the event of a malfunction,, noted on the Daily Check Form in
conformance with I, A. through:F, the following steps will be taken:

1. The supervisor or safety officer will be notified immediately.

2. The superviso.r or safety officer will evaluate and correct the
problem.

3. Any action taken will be recorded. on the Daily Check Form.
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PERIODIC, INSPECTION AND MAINTENANCE PROCEDURE 

Additions to G. S. 1. operating procedure to conform toA. E. C. 
December 13, 1970 Amendment to Title la, Part 34:' ' 

'The purpose of this procedure is to provide for periodic inspection 
and maintenance of the radiographic exposure device and area safeguards 
applicable to this amendment. The procedure is divided into 3 parts to 
conform to the daily, tri-monthly, and semi,;;,yearly requirements applicable: 
to the G. S. 1. ,Inc. radiographic installation. 

1. The following operations will lle performed by the radiographers once 
each day that the exposure device is used: 

A. The initial radiation survey will be made as required by G. 5.1.. 
Standard ope rating procedure and so noted in the uti.lization log. 

B. The exposure device will be visually inspected for aUf damage 
that may impair its use or shielding integrity and so noted under 
Item I of Daily Check Form. 

D. 

The device will be checked to determine if the source is properly 
placed inside the shield. Thiswillbedeterrriined by a level of 
50 mr/hr. An increase abme this level ata distance of one meter 
from the exposure device will be evidence of an improperly 
retracted source. Note and follow per item 2 of the daily check 
form. 

The locking mechanism will be checked by unlocking and locking of 
the exposure device. The operating condition will be noted in, ' 
Item 3 of the Daily Check Form. 

I, 

E. The first .production exposure will then be made following G. S. 1.. 
standard operating procedure. The following will be noted: Changes 
in operating characteristics of the expos~re device, operation of 
source position indication, and the operation of the crank mechanism. 
These items will be checked off as theirc ondition under Items 4, 5, 
and 6 respectively of the Daily Check Form . 

F. In the event of a malfunction, noted on the Daily Check Form in 
conformance with I, A, through E, the following steps will be taken: 

1. The supervisor or safety officer will be notified immediately. 

2. The supervisor or safety officer will evaluate and correct t~e 
problem. 

3. Any action taken will be recorded on the Daily Check Form. 
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4. If the abomve (ia ifunctions are inor and do not involve a
radiation hliý,%ard as defined urn.er Title 10, Part 34, Paragraph
34. tor T.i 1 'e 10, Part 20, Paragraph. 20. 403, use of the
e'xposure. (h -\,ice will continue if possible while corrections
are being instituted. Corrective action will be initiated within
24 hours.

5. In the event of a major malfunction which may result in unsafe
conditions or a radiation hazard, the G. S. I. eme rgency
procedure, #1, will be put into effectimmediately.

6. All action taken will be recorded in the Daily Check Form.

7.. All entries in the Daily Check Form. will be initiated by the
individual making the entry.

II. The following operations as listed on. the Quarterly Check .Form will. be.
performed. at 3 month intervals. In each instance, the manual provided
by the manufacturer of the exposure device will be used as a" guide to
perform these operations:

A. Examine source and drive cable for wear and/or damage.

B. Examine source and drive cable tube for wear and/or damage.

C. Examine the source & drive cable tube connectors for wear and,/or .
damage.

D. Inspect the inside of the source tube for rust, dirt, or sludge build up.

E. Inspect all mating components for wear, damage and proper
connections.

F. The cable drive gear box will be inspected for damage, wear., and
lubricant. The condition ofall required labels will be checked.

G. All of the above inspections will be noted in the respective area in
the Quarterly Check Form.

H. The checks may be performed by a radiographer or a supervisor
or the safety officer.. All notations in the Quarterly Check Form
will be signed.

I. The above are preventive maintenance steps to ascertain deterioration

of the radiation exposure. device through regular production use,
before it can create a radiation hazard or unsafe condition. Indications

of deterioration noted on the Quarterly Check Forms will dictate the

following steps:

1. Supervisor will be notified by individual performing
the check.
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radiation h,i zan] as defined ull .. erTitle 10, Part 34,Paragra ph 
34.lt or 'J';thlc 10, Part 20, Paragraph 20. 403, use of the 
c:~xp08Ur(, dcvil:e will continue if possible while corrections 
ai.'e bei.ng instituted. CO.l'rective action wiUbe initiated within 
24 hours. 

5. In the event of a major malfunction which mayres~1t in unsafe 
conditions or a radiation hazard, the G. S. I. erne rgency . 
procedure, #1, will be put into effect {mmediately. 

6. AU action taken will be recorded in the Daily Check Form. 

7. All entries in the Daily Check Form will be initiated by the. 
individual making the entry. . . 

II. .The fciUowingoperations as listed on the Quarterly Check Form will be . 
periormedat 3 month intervals. In each instance, the manual pro';"ided 
by the manufacturerot the exposure device will be used as a" guide to 
perform these operatiorls: 

A.Examine source and drive cable fOI-wear and/or damage. 

B. Examine source and drive cable tube for wear and/or damage. 

C. Examine the source &. drive cable tube connectors for wear and/or 
damage. 

D. Inspect the inside of the source tube for rust, dirt, or sludge build up. 

E. Inspect all mating components for wear, damage and proper 
connections. 

F. The cable drive gear box will be inspected for damage, wear,and 
lubricant~ The condition oiall required labels will be checked. 

G. All of the above inspections will be noted in the respective area in 
the Quarterly Check Form. 

H. 

I. 

The checks may· be performed by a radiographer or a supervisor 
or the safety officer. All notations in the Quarterly Check Form 
will be signed. 

The above are preventive maintenance steps to ascertain deterioration 
of the radiation exposure device through regular production use, 
before it cancreate a radiation hazard or unsafe condition. Indications 
of deterioration noted on the Quarterly Check Forms will dictate the 
following steps: 

1. Supervisor will be notified by individual performing 
the check. 
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2. The condition will b, ;valuated by the supervisor.*
or Safety Officer.

3. Any condition that requires corrective action will be
reported to the G.S.I. Mechanical Repair Supervisor
within 24 hrs.

4.': Allaction taken will be noted on the Quarterly Check
Form and. signed by radiographer, supervisor or
Safety Officer.

III. The following operations will be performed at 6 month intervals as noted
on the. Six Month Check Form. These checks will be made by mechanical
repair department crafts in.the presence of a radiographer, :his supervisor,
or the Radiation Safety Officer.

A. 'T'he door- locks on small door used by personnel and the large door
used to bring in castings will be inspected and their condition noted
in Item 1 of the Six Month Check Form.

B.. In the presence of a radiographer, his supervisor, or the .Radiation
Safety Officer, an inspection will be made to ascertain'if all visible
and-audible warning devices are functioning properly. Conditions
'will be noted in the Six Month Check Form, in Item 2.

C. This inspection will not include a calibration of radiation level
monitoring equipment. This equipment is calibrated and documented
as outlined elsewhere in the approved G. S. I. license application.

D. All operations will be recorded. in the Six Month Check Form'and
signed by the inspector.

E. Any malfunction of area safeguards will be reported immediately to
the Radiation Safety Officer.. Corrective action will begin immediately..

F. All action taken will be recorded in the Six Month Check Form and
signed off by. the Supervisor or Radiation. Safety Officer..

IV. it is .especially noted here that Items 1, II, and III are all additional steps
to be taken to conform to the: 1970 amendments to Title 10. Ini no way are
they to be interpreted to rescind or supercede any other section of the
G.S.I. license.

The radiographer will continue to maintain his usual daily vigilance at.
.all times.

V. Three forms are attached to and become a part of this procedure:

1. Daily Check Form
2. Quarterly Ch(eck Form
3. Six Month. Check Form

Co.60
VI. If. as a result of these inspection and maintenance procedures the Co

source is exposed creating a radiation hazard, 'Thergency f~peration
Procedure #1 will be placed in effect immediately.
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2. The condition will b, ;valuated by the supervisor 
or Safety Officer. 

3. Any condition that requires corrcctive action will be 
reported to the G. S. I. Mechanical Repair Supervisor 
within 24 hrs. 

4.' All action taken will be noted on the Quartcrly Check 
Form and signed by radiographer, supervisor or 
Safety Officer. 

III. The following operations will be performed at 6 month intervals as noted 

IV • 

v. 

YI. 

on the Six Month Check Form. These checks will be made by mechanical 
repair department crafts in the presence of a radiographer, his supervisor, 
or the HadiationSafety Officer. 

. ,. . 

A,'Jl'ht! door" locks on small door used by personnel and the large door 
used to bring in castings will be inspected and their condition noted 
in Item 1 of the Six Month Check Form. 

B. III the presence of a radiographer, his' supervisor, or the .Radiation 
Safety Officer, an inspection will be made to ascertain·if all visible 
and audible warning deVIces are fUIlctioning properly. Conditions 
will be noted in the Six Month CheckForm,inltem2. 

C. This inspection will not include a calibration of radiation level 
monitoring equipment. This equipment is calibrated and documented 
a.s outlined elsewhere in the approvedG. S. I. license application. 

D. All operations will be recorded in the Six Month Check Form and 
signed by the inspector. 

E. 

F. 

Any malfunction of area safegua~ds will be reported immediately to . 
the Radiation Safety Officer. Corrective action will begin immeciiately:. 

All action taken will be recorded in the Six Month Check Form and 
signed o£fby the Supervisor or Radiation. Safety Officer~ 

It is especially noted here that Items I,ll, and III are all additional steps 
tobe takento conform to the 1970 amendments to Title 10. In noway are 
they to he· interpreted to rescind or supercede any other sectionoi the 
G. S. Llicense. 

The radiographer will continue ~o maintain his usual daily vigilance at 
.all thnes. '.' 

Three lorms are attached to and become a part of this procedure: 

1. 
2. 
3 • 

Daily Check Form 
Quarterly Check Form 
Six Month Check Form 
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Has a re suIt of these inspection and maintenance procedures the Co 

source iR exposed creating a radiation' hazard,llnergency ~eration 
:pl~ocedure #1 will be placed in effect immediately. . 



15 1 • - .~ j iiAEC 3 4. 2

C,

~d.

0'

V. ich may 4- .tr it
ne ration.

AL. C-FC! T~~'

Q C~ VI.

ho r Fr. I Sat-

V

r~oper position oL source-I ....

inside the shield. .____ _

-Opc ration of .I .c,-; ... mechanism. . " "

4. Changes in cpe rating"
characteristics. " " ,.

5. Operation of source. ." -
position indicator. . t
Operation of the. crank l
• mechanism. . I

Action taken. on above noted malfunctions:

S.

-<b 

LfAIL7 CHFCI< FGl:-n~'i _.-.,;..... ••• _. __ • ___ • _____ ~ ___ • _."-. -.,- __ '~-'.-•. --. _'__ •• _____ ._"_~'_~'_~ ~ __ """""",~ ___ ~ ______ ~", _____ , __ ,~_. __ ._.....:>J", _____ ~ ..... - .... 

C>:">::.: ~ti·t·~.(i t{) b~~ .F~e:·f.·:.··:!;::~(; ·~\:10n., j ·",f"lle.. ·~f'/ (:.~j .. 
l 

!' i i _._q 
I -'------~.,--_l_ 

hanges in c.pe rati.ng I I. I 
haracteristics. 

I -
peration of sou-rce 

4. C 

5. 0 
p osition indicator. 

6. 0 perationof the _ crank 
echanism. I m ---- . 

A uion taken on above rioted malfunctions: 

.-. 

AEC 34.23 

!" ----I -
1 ~Chl:i r. Fr. S&.t. ! 

I i i 
I 

t 

I 
I 
! 
I I I 

- -, 
, 

-- ---r t -

I 
I 



.... I. L], 2:,4. z-"

J A

we-a r o r dama nir

\ 4.. Aug. 15
19

Nov. 15
1?

cn

0

0'

0'

01%

I I.

2. Source and. drive cable

tube wear or damage.

3. Source and drive cable
tube connectors ear r
or damage. "_•_._ , _"

4. Rust, dirt, or sludge
build up in the source
tube.

5. Mating components

connections.

gCabledrive gear box -

damage or wve--ar and
p•roper iabelin•.. _-.

7AZ -ii Cr' tza-ken o n a boave n o t ted n-La IfU t c t io i

4. 

-- Source and dri ;.-e cable 
tube connectors Viear 

or damage. 
Rust. dirt, or sludge 
build up in the source 
tube; 

5. Mating components 
connections. 

r--~ble drive gear bo:,,: 
darnage or wear and 

__ ~ __ ?roper 1a be 1 ii"--,lt",,-' _' ________ ,_, ____ _ 

--.,---------------,-,,----
ActioD taKen on above noted nlal£ullctions: -

I 
I 

I 

• 



-~ 'i -

DD~;Of to h rw-nd .* . v.

A .-. 34-

May 15
19

p...

cJx

I. Door Interlocks

A. Small door

B. Large door

!. Visual warning devices
A. Small door red lights

B. Big door " "t

C. Radiation ii-br red lights
D. txierioor, Bldg.d "
F H " rir• sigs

i.\d ible warnirg de vice s
. . o. . .- orn

- .,

- - e tak..n (V 1~ ~ ' -1,' a ciu 1, 1 U

II. 

l~ ____ .; 

A. Sma] 1 door 

B. Large door .. 

Visual warning devices 
A. Small door 'red lights 

Big door B. 
c. Radiation In:nilnr red lights 
D. Exterior. Bldg. " " 
E. !! " v.amit:;t signs 

III. .\1.1dible warning devices 

--------.-.-----.,-~--'-, 

. . 

----,":"--

-.-.-.. -----__ . - _____ .. _______ ."--:<--'_ .... _ .• - ... _. __ . __ ~ .. ,_.-_-=-.~ ...... _. _....,.,, __ . ____ ~ __ . __ . ._._ ...... .,. .... __ .A~ __ • ____ ·_· ______ .~ _____ ••• __ ..... ~_ ••• __ ~~_.~,....__"'..".,...... ....... _.-...".--__. •• 

- ~ :.:~::- ... ~C: "be t:~k.etl orl ~_~CV!~ nc~~·.~d r:.la1.;:u:'.:.ctiD!JS: 

• 



6 (f) RADIOGRAPHERS TRAINING PROGRAM

1. Narrative Description
2. Initial Training
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6. Radiographer Evaluation Form
7. Initial Training Bibliography
8. Test and Exam Schedule
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NARRATIVE DESCRIPTION OF GSI TRAINING PROGRAM

At Gene ral Steel Industries, radiographers are members of the
C. 1.0. Ba rgaining niit. They a re. on a seniority list, with other N. D. T.
classifications and are on the high end of the'salary range. As such, no
new people can be hired as radiographers. They all move up a line of
progression by seniority. All radiographers have had prior experience
in the N. D. T. area including operation of the 25 MEV Betatron. We do
not include radiographer assistants as defined by the A. E. C. in the isotope
work.

By contract agreement with the Union, we have a wo rk classification•
of radiographer's assistant. This classification is a "helper" and works with
the radiographer whethe r he is working with isotopes or the Betatron. He
does not do any work described in io CFR34 and cannot therefore be defined
as an assistant radiographer by A. E. C. rules and regulations. His work is
primarily in the dark room, helping move and locate the 20 to 40 ton castings
being radiographed and the preparation of film cassettes.

Under these conditions, the training program consists of only (a) in
paragraph 3, Appendix G of A. E. C. Licensing Guide dated November, 1970.

A radiographer is selected from the NDT seniority, list in conformance
with Union Management contract agreement.. He (or she) will have had 1-5
years general experience with one of these years in the Betatron field or in
the radiographer assistant (helper) classificationý

The prospective. radiographe.r is given 20 hours of formal lecture and
lab work as outlined under the classroom training section which covers all

items listed in Appendix A, Part 34. A text book entitled "Radiation Health
Physics" was prepared by the GSI staff for home study and a classroom
supplement. A copy is enclosed with this license application. The class is
conducted by the Radiation Safety Officer. The GSI Safety. Director attends
or assists and the GSI Insurance Agency has furnished literature at these
classes.

• - Actual operation of safety equipment, monitoring and surveying
equipment and exposure devices are included in the, lab work. A typical
quiz and a final exam are attached as Atl and At2. He is then assigned
to a radiographer for the "on the job" training and evaluated on "Radiographer
Evaluation Form,, A03. At.this point,. he is either approved by the Radiation.
Safety Officer, required to take additional training, or disqualified.

Refresher or periodic training falls into one of two catagories. When
and if any new equipment is purchased or any new rules. and regulations are
printed by A. E. C. or State Board of Health or when any. changes are made in
procedure, all radiographers are educated .to the new requirements.. The very
nature of these types of changes makes additional training necessary.
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The see d catagory is in maintaining pi .iciency with present methods
and procedures. A four (4) hour class session will be conducted at 1 year

intervals. Prior to this class, a questionnaire is distributed to the
radiographers (At4). Based on these answers, areas of uncertainty and lack
of knowledge will be discovered and used for establishing the level of class.
discussion. At the end of the class, a short test will be given covering the
items discussed in [he class. A sample test is At5. Due to the nature of
this type of refresher school, no two tests will be alike. A level of 80'/
of their original test grade on each radiographer 's first school, test is

required. See At6.
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The set~ d catagory is in maintaining plJ.ciency with presentITlethods 
and procedures. A four (4) hour class sessio.:l will be conducted at 1 year 
intervals. Prior to this class, a questionnaire is distributed to the 
radiographers (At4). Based on these answers, areas of uncertainty and lack 
of knowledge wiD be discovered and used for establishing the level of class. 
discussion. At the end of the class, a short test will be given covering the 
items discus sed in the das s. A saITlple te st is At5. Due to the nature of 
this type of refresher school, no two tests will be alike. A level of 80% 
of their original test grade on each radiographer I s first school test is 
required. See Atb. 

Section 6 (f) Page 70 



.INITIAL TRAINING PROGRAM - G. S. I. CASTINGS DIVISION, GRANITE CITY

Conducted by: Radiation Safety Officer

Assisted by: Safety Dept. Personnel
(if necessary) NDT Supervisors

NDT Radiographers
Outside sources if required

Fundamentals of Radiation Safety

A. Radiation - 2 hours

1. atomic structure
2. isotope and radiation
3. alpha, beta and gamma
4. interaction with matter

5. x-radiation and gamma radiation

B. Glossary - 2hours

Test Evaluation

Criteria

1. GSI T ext
2. General College

Chemistry & Physics
3. NDT handbook by

Robert McMasters

AEC & Government
Literature

1. terms - lear them first
2. significance and explanation of

C. Radiation Levels - 1 hour AEC Title 10,
Parts 20 and 34

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

D. Health Hazards from Radiation - 1 hour AEC & Gc
literature

)vernment
., GSI text,
National
ry Literature

1. whole body effects Argonne I
Z. reversibility and irreversibility Laborato

3. skin effect
4.. reproductive organs - genetics and future generations
5. effect on blood

E. Methods of Controlling Radiation Dosage - 1 hour College physics
texts, Budd Co. &

1. time St. Louis Testing
a. equations School Literature
b. explanation

Z. distance
a. equations
b. explanation

3. shielding
a. equations, charts and graphs
b. absorption factors

c. half value layers
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Conducted by:. Radiation Safety Officer 

Assisted by: 
(if necessary) 

Safety Dept. Personnel 
NDT Supcrviso rs 

1. 

NDT Radiograplwrs 
Outside sources if required 

Fundamentals of Radiation Safety 
Test Evaluation 

Criteria 

A.Radiation - 2 hour s 1. GSI Text 

1. atomic structure 
2. isotope and radiation 
3. alpha, beta and gamma 
4. inte rac tion with matte r 
5. x- radiation and garnnla radiation 

2.' General College 
Chemistry & Physic s 

3. NDT handbook by 

Robert McMasters 

B. Glos sary - 2 hours AEC& Government 
Literature 

1. terms - lear them fir st 
2. significance and explanation of 

C. Radiation Levels - 1 hour AEC Title 10, 
Parts 20 and 34 

1. unrestricted area, define, explain dangers in 
2. radiation area, define, explain dangers in 
3. high radiation a rea, define, explain dangers in 

D. Health Hazards from Radiation - 1 hour AEC & Government 
literature, GSI text, 
Argonne National 

E. 

1. whole body effects 
2. reversibility and irreversibility Laboratory Literature 
3. skin effec t 
4. reproductive organs - genetic s and future generations 
5. effect on blood 

Methc)ds of Controlling Radiation Dosage -

1. time 
a. equations 
b. explanation 

2. distance 
a. equations 
b. expl,ClI1ation 

3. shielding 
a. equations, charts and graphs 
b. absorption facto rs 
(.~. half value layers 

1 hour College physics 
te:x.ts, Budd eo. & 
St.Louis Testing 

School Literature 
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II. Radiati, I)etection Instrunients - I hour

A. Radiation Detection Instruments

1. Nucor CS 40A survey meter
a. principle of operation
b. operation technique

c. limitations
d. calibration

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

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

B. Survey Techniques - 1 hour

1. General
a. background and its significance

b. equations

2. Our Operation at GSI
a. technique
b. documentation and records

.1 Manufacturers Data
and infornmational
Sheets

Title 10, Parts 20 & 34
Budd Co. & St. Louis
Testing School Texts
Government Literature
GSI License Application
GSI Operational Procedures

3. Quiz

Ill. Radiographic Equipment- 1 hour

A. Exposure Devices

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

Z. Operation of
a. theory
b. our procedure

3. Storage Container
a. requirements
b. qualifications of Devices
c. A.E.G. requirements

Manufacturers
Literature, GSI License
Application, GSI

Operational Procedures,
Title 10, Parts 20 & 3.4
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2. Film Badge 
a. pirinciple of 
b. use of 
c. limitations 

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

B. Survey Techniques - 1 hour 

1. General 
a. background 3.nd its significance 
b. equations 

2. Our Operation at GSI 
a. technique 
b .. documentation and records 

3. Quiz 

Radiographic Equipment - 1 hour 

A. Exposure Devices 

1. Diagrams 
a. explanation 

.J b. limitations 
c. advantages 

2. Operation of 
a. theory 
h. our procedure 

3. Storage Container 
a. requirements 
b. qualifications of Devices 
c. A. E. C. requirements 
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IV. Proce6 e 3 hours GSI Operational
" Procedures, GSI

A. Regular Ope ration Procedure License Application

1. review step by step
2. explanation of

B. Emergency Operating Procedures

1. review step by step
2. explanation of

V. A. E. C. Regulations - 2 hours Title 10, Part 20 &. 34
& Amendments.

A. Title 10, Part 20

1. review
2. explain

B. Title 10, Part 34

1. review
2. explain

C. Title 10, Amendments

1. review
2. explain

VI. Review - 3 hours

VII. Examination - 2 hours

VIII. Equipment and Operation Of in the Radiographic Installation Itself.
Evaluations Made From Observations Of Each Individual by Radiation
Safe ty Officer.*

A. Exposure Devices

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.
and GSI.

B. CS 40A Survey Meter

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. &.GSI.
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VI. 

VII. 

VIII. 

C. Title 10, Amendments 

1. review 
2. explain 

Review - 3 hours 

Examination - 2 hours 

Equipment and Operation Of in the Radiographic Installation Itself. 
Evaluations Made From. Observations Of Each Individual by Radiation 
Safety Officer. 

A. Exposure Devices 

B. 

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. 
and GSI. 

CS 40A Survey Meter 

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.&.GSI. 
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C. Poc Chamber and Minometer

1. Actual operatiori of, by each individual until he becomes

proficient in its operation.

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

D. Film Badge

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

IX. Two weeks on the job training with a qualified radiographer. Include
1 day or 8 observations and 8-9 days (2 weeks total) or 1Z operations
whichever is larger.

X. Evaluations utilizing Radiographer Evaluation Form (at 3) are made by.
the Radiation Safety Office.
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proficient in its ope ration. 
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D. Film Badge 

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

IX. Two weeks on the job training with a qualified radiographer. Include 
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REFRESETYR TRAINING PROGRAM

I. At yearly intervals; information tests will be given to all
radiogr.apliers. (At 4)

II. Tests will be graded and filed.

III. A four (4) hour class will be set up to cover the areas discovered by

the informational test in which the radiographers are deficient.

A test grade 80% or higher of this original test grade will indicate
continued proficiency. Less than this will require refresher training
only for those radiographers making the low grades. A second

successive low grade will result in disqualification.

IV. A final test will be given, graded, and filed. (At 5)

V. Page 2 of the Radiographer Evaluation Form (At 3) will be used to
summarize the individual radiographer educational history.
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REFRESHER TRAIl\TING PROGRAM 

1. At yearly interva1s, inforrnation tests will be given to all 
radiogl'.aphers. (At: 4) 

II. Tests will be graded and filed. 

III. A four (4) hour class will be set up to cover the areas discovered by 
the informational test in which the radiographers are deficient. 
A test grade 800/0 or higher of this original test grade will Indicate 
continued proficiency. Less than this will require refresher training 
only for those radiographers making the low grades. A second 
successive low grade will result in disqualification. 

IV. A final test will be given, graded, and filed. (At 5) 

V. Page Z of the Radiographer Evaluation Form (At 3) will be used to 
summarize the individual radiographer educati.onal history. 
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PERIODIC TRAINING PROGRAM

Periodic training involves possible changes in equipment, technique.
procedure, A.E.C. regulations and any changes in the overall radiography
program at GSI. These changes by their nature will make it mandatory that
all radiographers, supervisors, or management personnel be either notified
or educated. It may be as simple as a notice such as the following is placed
on the radiographer's bulletin board. "Effective September Z8, 1971,
Robert W. Ripley is the new Radiation Safety Officer with offices in the
Betatron Building."

It may involve a l.to 4 hour special class for more detailed education
and discussion of new procedures such as was involved with the December, 1970
amendment to Title 10.

If a class is required, a quiz of some type depending on the subject
matter and/or on the job training will be given. Results will be filed and
summarized on Page 2 of Radiographer Evaluation Form (At3)
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AT #1

INITIAL TRAINING QUIZ

SAMPI. E
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1.

2.

3.

SAMPILE TEST

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 the outside wall? Use 3' as i-. V. I of

concrete and 14, 000 mr/hr/curie at 1 foot.

If a survey meter shows a 2 mr/hour gamma radiation level from

Co-60 and a man is in this area for 2 hours, what radiation dosage

will he receive?

If the Nucor survey meter reads 3 mr/hr and the range scale

pointer is on 1O0X, what is the radiation level? IX? 1000?

Radiation Exposure Dosage may be reduced by three methods. What

are they?

Explain the term 5 (N-18).

What are the 3 primary parts of an atom?

List everything you can from the expression Z7 Co-59.

4.

5.

6.

7.
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SAMPl.E TEST 

1.A lOcuri.e c()baltsource is to be used i.n the center of a 20 ft. 
square room constructed with 24 i.nch concrete walls. What is tl1e 
radiati.on intensity at the outside' waH? Use· 3'as H. V.I. Of 
concret.e and 14, 000 rnr /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 i.n this area for 2 hours, what rad.iation dosage 
will he receive? 

3. If the Nucor survey meter reads 3 mr /hr a nd the range scale 
pointer is on 100X. what is the radiation level? IX? 1000? 

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

S. Explain the term 5 (N-I8). 

6. What are the 3 prima ry parts of an atom? 

7. List everything you can from the expression 27 Co-59. 
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8¸" Descri, or define alpha, beta and gamn~a radiation.

9.

10.

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

Define to the best of your ability .

a. H.V. L.

b isotope

c. half life

d. background radiation

e. curie
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8. Descrhor define alpha. beta and gamn.a 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 ... isotope 

c. half life 

d. background radiation 

e. curie 
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ANSWERS
2

1. Use the inverse square law 11 d2
12 d2

1.

S1 -10 x 14.400 144000 mr/hr

I 2 x (unknown. intensity)
2

dl I foot d = x 1 1
2

d2 - 12' d 2 = 12 x 12 = 144

144000 144
x = 1

144x - 144000
x - 1000 mr/hr at 12 feet with no shielding

24" of concrete = 24:. 3 8 fT. V. L.

1/2 x 1/2 x 1/2 x 1/2 x 1/2 x 1/2 x 1/2 x 1/2 1/256

1000 mr/hr " .256 3. 9 mr/h: .2 feet with 24" of
concrete shielding.

2. 2 x 2 = 4 mr. or mrems

3. 300 mrjhr, 3 mr/hr 3000 mr/hr or 3R/hr

4. Time, distance, shielding

5, N = age at last birthday, age minus 18 times 5 equals, the
individual dosage allowed. It is used with the AEC-4 form to
calculate accumulated occupational: dosage.

6. electrons, protons, neutrons

7. 27 is the atomic number, 59 is the mass number Co is the element
(cobalt). It has.27 electrons, 27 protons, and 32 neutrons.

8. Alpha particles, ejected from the nucleus, have low penetrating
power, are positive in nature.

Beta particles are ,more penetrating than alphai it may vary with
its energy, are negative in nature.

Gamma is. non particle, electromagnetic waves of varying wave length.
energy, most penetrating, similar to x-rays.

9. Area III Glen Ellyn, Illinois
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ANSWERS 
2 

1. Use the inverse square law JL;~ 

2. 

3. 

4. 

5, 

6. 

7. 

8. 

12 d2 
1 

I 1 :: io x 14.400 :: 144000 ror Ihr 

I Z ::: X (unknown intensity) 
Z 

dl= 1 foot d= Ix 1 = 1 
Z 

dZ= 12' d 2 = 12 x 12 =144 

144000 
::: 

= 

144 
I 

144000 
x 

144x 
x ::: 1000 mr Ihr at 12 feet with no' shielding 

24" of concrete =24 :.. 3 ::: SH. V. L. 

1/2 x 1/2 x 1/2 x 1/2 x 1/2 x 1/2 x 1/2 x 1/2 = 1/256 

1000mr Ihr :.256 ::: 3. 9 mr Ih; 
concrete shfe1ding. 

2 x 2 = 4 mr. or mrems 

'2 feet with 24 1i of 

300mr/hr,3 mr Ihr 3000 mr Ihr or 3R Ihr 

Time, distance, shielding 

N = age at laat birthday, age minus 18 times 5 equals the 
individual dosage allowed. !tis used with the AEC-4 form to 
calculate accumulated occupational dosage. 

electrons, protons, neutrons 

27 is the atomic number, 59 is the mass number Co is the element 
(cobalt). Ii has.Z7 electrons, 27 protons, ahd32neutrons. 

Alpha particles, ejected from the nucleus, have low penetrating 
pOwer, . are positive in nature. 

Beta particles are -more penetrating than alpha. it may vary with 
itS energy, are negative in nature. 

Gamina ls. non particle, electromagnetic waves of varying wave length. 
energy: most penetrating, similar to x-rays. 

9. Area In Glen Ellyn, Illinois 
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10. (K. V T. ) The thickness ft" a materia equired to reduce radiation
by o,. half.

(Isotope) Atoms with the same chemical properties with the same
number ofelectrons and protons but-a different number of neutrons.

(-Half life) The period of time required for an isotope to decay to
1/2 of its intensity.

(Background radiation) Radiation from the normal environment
exclusive O any source radiation.

(Curie) A measure of the amount of quantity o adioactive material.
It is also a unit of disintegration rate, 3. 7 x 1.0 disintegration/sec.
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IO.(R. V T .. ) The thickness d' a materiaequired to reduce radiation 
by (}L . ha 1 f. 

(Iso.opc) Atoms with the same chemical properties with the s.arne 
number of electrons and protons but· a .different number of neutrons. . " 

(Ha'H life l The period of time requir~d for anisot~pe' to decay to 
lIz of its intensity; ,. . 

(Background radiation) Radiation from the normal environment 
exclusive a. any source radiation. 

(Curie).· A measure of th~ amount of quantitY0'id"adioaCtivemateriai. 
It is also a unit of disintegration rate, 3. 7 x 10 disintegrationl sec. 
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ATTACHMENT # 2

INITIAL TRAINING FINAL EXAM

(SAMPLE)
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A.H.C. - Test #1

1. What is the utilization log?

2. At what distances do you survey the exposure device and what levels
of radiation are allowed at these distances for the 80 curie source?
For the small Co60 source?

3. How often must the survey meter be calibrated?

4. How often must we have a leak test?

5. Where are copies of the operating procedure and emergency procedures
kept?

6. What are (2) personnel monitoring devices that are required by the
A. E. C. for radiographers to wear?

7. Radiation levels are measured in terms of dosage in terms of

8. What is a curie?

9. Of the (3) types of radiation, alpha, beta, and gamma, which is the most
dangerous? Most penetrating? Which is electromagnetic in nature?
Which is particle in nature?

10. What is form A. E. C. -3?

11. What Is form A.E.C.-4?

12. Where are copies of the G. S. I. licensee application kept?

13. If you go into the radiation room on a Monday morning and the source
is missing, what would you do? What should the licensee (G. S. I.) do'?

14. What are the (3) ways of reducing levels of radiation?

15. A 10 curie source is used in the center of a 20 foot square' room
constructed with 24" concrete walls. What is the radiation intensity
at the outside surface of the room? (24" concrete - 8 half value layers)
(Use 14, 400 mr/hr 1 foot for 1 curie of cobalt.)
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A. H. C. - Test # 1 

1. ' What is the utilization log'? 

2. At what distances do you survey the exposure device and what levels 
of radiation are ,allowed at these distances for the 80 curie source? 
For the sinall Co60 source? 

3. 
, 

4. 

5. 

How often must the survey meter be calibrated? 

How often must we have a leak test? 

Where are copies of the operating procedureancl' emergency procedures 
kept? 

6. What are (2) personnel monitoring devices that are required by the 
A. E. C. for radiographers to wear? 

7. Radiation levels are measured in terms of dosage in terms of ----

8. What is a curie? 

9. Of the (3) types of radiation. alpha, beta, and gamma, which is the most 
dangerous? Most penetrating? Which is electromagnetic in nature? 
Which is particle in nature? 

10. What is form A. E. C. -3? 

11. What is formA.' E. C. -4? 

12. Where are copies of the G. S. I. licensee application kept? 

13 . 

14. 

15. 

If you go into the radiation room on a Monday morning and the source 
is missing, what would you do? What should the licensee (G. S. I.) do? 

What are the (3) ways of redUCing levels of radiation? 

AI0 curie source is used in the center of a20 foot square'room 
constructed with 24" concrete walls. What is the radiation intensity 
at the outside surface of the room? (24" concrete '~ 8 half value layers) 
(Use 14.400 mr/hr 1 foot for 1 curie of cobalt.) 
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A. E. C. - Test # 1
Answer Sheet

1. A log of each day's operation and radiation surveys; it is required
by A. E. C. regulations.

2. 1 meter - 10 mr/hr or 200 mr/hr at the exterior surface
50 mr/hr at 6 inches

3. Every three months maximum.

4. Every six months maximum.

5. In the Control Room and in Radiation Safety Officer's office.

6. Pocket chember or dosimeter and film badges.

7. roentgens dosage in terms of rems.

8. A measurement of the amount of radiation; it's a rate of decay or
3.7 x 1010 disintegrations/second.

9. (a) each, under different conditions
(b) gamma
(c) gamma
(d) alpha and beta

10. Notice to employees, lists regional offices.

11. Form on which total dose is accumulated.

12. In the Control Room and in the Radiation Safety Officer's Office.

13. 1) follow emergency procedure
2) telephone or telegraph regional office immediately
3) written report within 30 days to Washington office.

14. time, distance, shielding

15. x Y
144000mr/hr = 2Z = lO0.0mr/hr (approx.)

1 11 1 1 111 1
.. •x •x xi• xi• xi xi x_.2 -256"

"l•Omnr/hr . 256 = 3.9 mr/hr
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A. E. C. - Test # 1 
Answer Sheet "', 

A log of each day's operation and radiation surveys; it is required 
by A. E~ C. regulations. 

2. 1 meter - 10mr/hr or 200 mr/hrat the exterior surface 
50 mr/hrat 6 inches 

3. Every three months maximum~ 

4 •. ' Every six months maximum. 

5. In the Control. Room and in Radiation Safety .Officer'soffice. 

6. Pocket chember or dosimeter and film badges. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15., 

roentgens dosage in terms of rems. 

Ameasureiilentof the amount of radiation; it's a rate of decay or 
3.7 x 101O disintegrations/second. 

(a) each, under different conditions 
(b) gamma 
(c) . gamma 
(d) alpha and beta 

Notice to employees, lists regional offices. 

Form on which total dose is accumulated. 

In the Control Room and in the Radiation Safety Officer's Office. 

1) follow emergency procedure 
2) telephone or telegraph regional office immediately 
3) written report within 30 days to Washington office. 

time, distance, shielding 

x 
1440QOmr/hr = = IDO.O mr/hr (approx.) 

10-0 ()nr Ihr 256 = 3.9 mr/hr 
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A.E.C. Test #1
Part II

1. What part of an atom determines its chemical combining properties?

Its elemental identity?

2. What does the atomic number signify?

3. What does the mass number signify?

4. Write all you can from the expression 28Co60.

5. Gamma radiation comes from what part of an atom? The beta particle?

6. Name two forms of interaction of electromagnetic radiation with matter.

7. The penetrating power of gamma radiation is determined by its

8. One curie of CO6 0 emits per hour at feet with an
energy of1.5 M. E. V. ; at the end of one half life it emits
per hour at feet with an energy of M. E. V.

9. How many half lifes may our source go through before we have to stop
using it? Why?

10. What is reversibility?

11. What is the first visible body indication of an over-exposure to radiation?

12. List in order of their penetrating power: gamma, alpha, and beta radiation.

13. What are the three methods of: reducing exposure to radiation available to
the radiographer?

14. Under what conditions may a radiographer wear another individual's film
badge?

15. What do the numbers lOX & IOOOX on the CS40A survey meter mean?
If the scale needle indicates 3 mr/hr, what is the radiation intensity if
the selector switch is set on 1X? 100X? 1000X?

16. Name and explain (2) weaknesses inherent in the pocket dosimeter?
How do you compensate for these?
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A. E. C. - Test # 1 
Purt II 

1. What part of an atom determines its chemical combining properties? 
. Its elemental identity? 

2. What does the atomIc number signify? . 

3. . What does the mass number signify? 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

Writ~ all you can from the expression 60 
28Co • 

Gamma radiation comes from what part of an atom? The beta particle? . 

Name two forms of' interaction of electromagnetic radiation with matter. 

The penetrating power of gamma radiation is determined by its ----
One curie of 0,60 einits per hour at . feet with an -----energy of . 1.5 M. E. V.; at the end of one half life it emits . -=--=-=-----per hour" at feet with an energy of M. E. V. 

How many half lifes may our source go through before we have to stop 
uslngit? Why? 

What is reversibility? 

What is the first visible body indication of ail over-exposure to radiation? 
. .-

List in order of their penetrati~ power: gamma, alpha, and beta radiation. 
. . 

What are the three methods of reducing exposure to radiation available to 
the radiographer? . 

Under what conditions maya radiographer wear another individual's film 
badge? . 

What do the. numbers lOX & 1000X on the CS40A survey meter mean? 
If the scale needle indicates 3 mr/hr, what is the radiation intensity if 
the selector switch is set on IX? lOOX? lOOOX? 

. ~ . 

Name and explain (2) weaknesses inherent in the pocket dosimeter? 
How do you coinpensate for these? 
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17. I-low many radiation surveys. are made during an 8 hour day in the
No. 6 Building cage?

18. There a re three isotopes of hydrogen. How many are radioactive?

.19. The pocket dosimeters we use detect gamma rays; how good are they
for detection of alpha and beta? Why?

20. Co60 decays to . It emits per
at _ feet. Its half life is . It emits
radiation and _ _ particles.
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17. Howrnany:radiation. surveys are made during an 8 hour day in the 
No. 6 Iluilding cage? 

18. There aJ~e three isotopes of hydrogen. How many are radioactive? 

19. The pocket do.siineterswe use detect .gamma rays; hoW-good are they 
for detection of alpha and beta? Why? 

20. eo60 decays to It emits ---,;.....-- _____ per 

at feet.. Its half life is -------.. It emits 
radiation and ... . particles. ----
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A. E. C. - Test # I
Part II

Answer Sheet

1. orbital electrons
protons in nucleus

2. the number of orbital electrons, number of protons.

3. the number of neutrons and protons in the nucleus

4. It is cobalt. Atomic number 28.
28 electrons. Mass number 60.
28 protons
32 neutrons
If it is cobalt, the atomic number should be 27.

50 nucleus

nucleus

6. Compton effect; photo electron effect: ion pair production,
Bremstrallung effect.

7. energy

8. 14,400 mr per hour at one feet
7,200 mr per hour at one feet
energy of 1.5 M.E.V.

9. 1, 2, 3; it's a matter of economics.

10. ability of body. cells to rebuild or repair themselves

11. redness. of skin

12. gamma, betai alpha

13. time, distance, shielding

14. none

15. multiplication factor
.3 300 3,000
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A. E. C. -··Test # 1 
Part II 

Answer Sheet 

1. orbital electrons . . 

protons. in nucleus 

2. the number of orbital electrons,. number of protons ' 

3., the number of neutrons and protons in the nucleus 

4. 

5. 

It Is cobalt. 
28 electrons. 
28 protons 
32 neutrons 

Atomic number 28. 
Mass number 60. 

If it is. cobalt, the atomic number should be 27. 

nucleus 
nucleus 

6. Compton effect; photo electron effect: ion pair production, 
Bremstrallungeffect. 

7. energy 

8. 14,400· mr,. per hour at one feet 
7, 200 mr , ... per hour at. one feet 
energyoi 1.5 M. E. V. 

9. 1, 2, 3; it's a matter of economIcs. 

10. ability of body, cells to rebuild or repair themselves 

11. redness of skin 

12. gamma,; beta, alpha 

13. time, distance,shieldirig 

14. none 

15. multiplication factor 
3 300 3,000 
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16. (1) ,Easily discharged by accident, requires separate measuring
instrument, or you cannot extrapolate "off scale" readings.

(2) Be careful, frequent readings and use of film badge.

17. Depends on number of exposures, but there will be a minimum
of two (entrance and final).

18. One

19. None, the alpha and beta particles will not penetrate the chamber walls.

20. nickel 14,400 mr hr/curie one feet 5.3 years

gamma radiation beta particles
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16. (1) Easily discharged by acCident, requires separate· measuring 
instrunlcnt. or you canilot extrapolate "off scale" readings. 

(2) Be careful. frequent readings and use of film badge. 

17. Depends on number of exposures, but there will be a minimum 
of two (entrance and final). 

18. One 

19. None, the alpha and beta particles will not penetrate the chamber walls. 

20. nickel 14,400 mr hr/curie one feet 5.3 years 

gamma radiation beta particles 
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ATTACHMENT # 4

RADIOGRAPHIC INFORMATIONAL TEST

.(SAMPLE)
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ATTACHMENT # 4 

RADIOGRAPHIC INFORMATIONAL TEST 

(SAMPLE) 
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Information Test for Radiographers

1. Define "occupational dose."

2. What does "radiation" mean?

3. What is a "restricted area"?

4. What is "Source Material"?

5. What is meant by "survey"?

6. Define "rad."

7. Define "rem."

8. Define "dose."

9. Define "curie."

10. Who is permitted to make interpretations of regulation meanings?

Il. Communications and reports are made to which office of the A. E. C.?

12.: What is the permissible dosage of an individual in.a restricted area?

13. What exceptions are there to the stated permissible dosage?

14. What is meant by "accumulated dose"?

15. What information is obtained on Form AEC-4?

16. How are airborne radioactive material limits determined?

17. What restrictions are placed on minors regarding radioactive materials?

18. What restrictions are enforced for radiation levels,, in unrestricted areas?

19. Concentrations of radioactive materials in effluents are governed in which
manner?

20. What are the restrictions in thie medical applications of radiation?
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Information· Test for Radiographers 

1. Define "occupational dose." 

2. What does "radiation" mean? 

3. What isa "restricted area"? 

4. What is ilSource Materlai"? 

5. What is meant by "survey"? 

6. Define "rad." 

7 • Define "rem." 

8. Define "dose. II 

9. Define "curie." 

10. Who is permitted to make interpretations of regulation meanings? 

11. Communications and reports are made to which office of the A. E. C.? 

12. What is the permissible dosage of an individual ina restricted area? 

13. What exceptions are there to the stated permissible dosage? 

14. What is meant by "accumulated dose"? 

15. What information is obtained on Fonn AEC-4? 

16. How are airborne radioactive material limits determined? 

17. What restrictions are placed on minors regarding radioactive materials? 

18. What. restrictions are· enforced for radiation levels, in unrestricted areas? 

19. Concentrations of radioactive materials in effluents are governed hi which 
manner? 

20. What are the restrictions in the medical applications of radiation? 
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21. I-low are bio-assays used in the regulations?

22. 1 low does a "high radiation area" differ from a "radiation area"?

23. Describe a radiation symbol.

24. What 4 caution signs are designated by the regulations?

25. Is it necessary to label containers of radioactive material in a radiation
area?

26. Is it necessary to post the A. E. C. regulations for licensed establishments?

27. Is it necessary to supply radiation exposure reports to employees in
restricted areas?

28. What are the two basic instruction areas for personnel as stated by the
regulations?

29. Is any authorization required for disposal of licensed: material?

30. Can licensed material be disposed of by releasing it into sanitary sewers?

31. What is the common method of disposal of licensed material?

32. How shall Form AEC-5 be used?

33. What procedure should be followed-if licensed material is missing?

34. Notification of an incident must be made, to the A. E. CQ in what period
of time?

35. What radiation report can be requested by an employee?

36. At termination of employment, what report should be requested by an
individual.?

37. Define radiographer.

38. What is accomplished by a "leak test"?

39. What three types of training are required for a radiographer?

40. What are the, radiation limits adjacent to the radiographer. exposure devices?

41. Is it required that exposure devices be locked?
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. 22. 

23. 

24. 

2S. 

How are bio~assays used in the regulations? 

. How d()~s a "high radiation area" differ frorri. a "radiation area"? 

Describe a radiation symbol. 

What 4 caution signs are designated by the regulations? 

Is it necessary to label containers of radioactive material in a radiation 
area? . 

26. Is it necessary to post the A.E. C. regulations for licensed establishments? 

.27. . Is .it necessary to supply radiation exposurerepons to employees in 
restriCted areas? 

28. What are the two basic instruction areas for personnel as stated by the 
. regulations? 

29. . Is ~ny authorization required for disposal of licensed material'? 

30. Can licensed material be disposed of by releasing it into sanitary sewers? 

31. . What is the common method of disposal of licensed material? 

32. How shall Fom AEC-S be used? 

33. What procedure should be followed·if licensed material is missing? 

34. Notification of an incident must be made to the A. E. C. in what period 
of time? 

3S. What radiation report can be requested by an employee? 

36. At termination of employment. what report should be· requested by an 
individual?, 

37. . Define radiographer. 

38. What is accomplished by a "leak test"? 

39. What three types· of training are required for a radiographer? 

40. What are the, radiation limits adjacent to the radiographer exposure devices? 

41. Is it required that exposure devices be locked? 
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42. Ilow often must radiation survey instruments be calibrated?

43. 1-low frequently must a source be leak tested?

44. [low frequently must source material be inventoried?

45. What is the purpose of the utilization log?

46. How frequently must a radiation survey be made?

47. Is it necessary to have direct surveillance of radiography by a
radiographer?

48. What monitoring equipment is required in performing radiography'?

49. Is it necessary to have written instructions for operating procedures?

50. Is it necessary to refer unusual equipment or operating conditions
to the Radiation Safety Officer?
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42. How often. must radiation survey instrume~~s be calibrated? 

43. How frequently must a soUrce be leak tested? 

44. Ilow frequently must source material be inventoried? 

45. What is the purpose of the utilization log? 

. 46. . How frequentiy must a radiation survey be made? 

47. Is it necessary to have direct surveillance of radiography by a 
radiographer?· 

.48. What monitoring equipment is required in performing radiography?· 

.. 49~ Is it necessary to have written instructions for operating procedures? 

50. Is it necessary to refer unusual equipment or operating conditions 
to the Radiation Safety Officer? 
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Information Trea for Radiographers
Answer Sheet

1. The quantity of radiation absorbed by the body or any portion thereof
excluding medical x-rays or therapy.

2. Alpha,- beta, gamma, x-rays, including x radiation from the Betatron,
but not including sonic or radio waves or' visible or invisible light.

3. Any area, access to which is controlled by the licensee for purposes of
protection to individuals from exposure to radiation from radioactive
material.

4. Uranium or thorium, combinations thereof and in any physical or chemical
form.

5. A tour through an area with a survey meter to evaluate and determine
radiation levels or hazards.

6. A measure of the dose of any ionizing radiation to the body in terms of
energy absorbed.

7. A measure of the dose of any ionizing radiation to the body in terms of
biological effect relative to a dose of I r of x ray. In our facility,
rem, rod, and r are the same.

8. "Dose" is the amount of radiation absorbed by the body or parts thereof.

9. A measure of the amount of radioactive material or a measurement of
disintegration per unit of time.

10. A written interpretation by the General Counsel is recognized by the
Commission.

11. Washington, D. C. or office listed on AEC-3 forms.

12, 1.25 rems/quarter whole body, or 3 rems/quarter when the 5(N-18)

paragraph is used together with an AEC-4 form preferably filled out.

13. Due to repeated lowering of maximum permissible dosage, an AEC-4 form
may result in a higher dose permitted after January I, 1961. The excess
may be ignored.
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14. The total .. lifetime dosage of an individual.

15: (1) radiation received from former employments
(2) correct age
(3) total dose to date
(4) additional dose permitted 5(N- 18)

16. Not discussed at lecture or educational classes.
The question is thrown in to evaluate extent of extra, reading or
interest by the individual.

17. (1)' no exposure to airborne radiation
(2) a dosage of 10% or less of adult dose in a restricted area

18. Average radiation levels and occupancy factors calculated so no individual
receives a dose in excess of .5 rem/year. If included in license application;
otherwise 2 millirems per hour or 100 mfllirems/7 day week is maximum.

19. This question is not specific to our facility; answers are used to determine
extent of radiographer's extra reading or study.

20. A. E. C. does not limit or regulate an individual's exposure to medical
radiation.

21. This question is not specific to our facility; answers are used to determine
extent of; radiographer's extra reading or study.

22. In the level of radiation, posting requirements, entrance and surveillance
requirements.

23. A yellow background, purple or magenta symbol. Symbol is a small central
circle surrounded with three segments of a larger circle, at alternate 600.

24. (1) radiation symbol
(2). radiation area.
(3) high radiation area
(4) storage container signs

25. It is not always required by A. E. C. regulations. For our facility it is
always required.

26. Yes

27. Not always, but for our facility it is required.
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28. ,() notification, posting and instruction of radiation area
(2). 1xst regulation AEC-3

29. Yes

30. Under certain conditions it may.

31. Burial at sea or underground.

32. As a record of individual exposure to radiation.

33. Report to', Regional Office by telephone or :telegraph immediately;: written
report to Washington within 30 days; follow emergency operating. procedure.

34. Follow emergency operating procedure. Immediately notify Regional Office
by telephone or telegraph or a 24-hour notification period depending ion
degree of radiation hazard.

35. A summary of his individual radiation exposure history.

36. A full report of his or her exposure dosage while employed at that facility.

37. One who personally conducts or supervises radiographic operations and
is responsible to the licensee for compliance to regulations and license
conditions.

38. A check on condition of source; has any of it been scraped or rubbed off
and thus contaminate the area?

39. original, refresher, periodic as new equipment or procedures are adopted,
on the job.;

40. 80 curie device 10/mr/hr at one meter
.5 " . " 50/mr/hr at 6 inches

41. Yes, when not in use.

42. Every three months, maximum.

43. Six-month intervals.

44. Quarterly.

45. A record of each use of a source, who used it, and survey records made.
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(2). post regulation AEC-3 
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Report to' Regional Office by telephone or telegraph immediately; written 
report to Washington Within 30 days; follow ·emergency operating procedure. 

Follow emergency operating procedure. Immediately notify Regional Office 
by telephone or telegraph or a 24-hour notification period depending on 
degree of radiation· hazard. 

A summary of his individual radiation exposure history. 

A fuli report of his or her exposUre dosage while employed at that facility. 

One who personally conducts or supervises radiographic operations and 
is responsible to the licensee for compliance to regulations and license 
conditions. 

38. A check on condition of source; has any of it been scraped or rubbed off 
and thus contaminate the area 1 
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original, refresher, periodic as new equipment or procedures are adopted, 
on the job. ' 

80 curie device 
. 5" .tt 

10/mr/hr at one meter 
50/mr/hr at 6 inches 

Yes, when' not in use. 

Every three months; maximum. 

Six-month intervals. 

Quarterly. 

A record of each use of a source, who used it, and survey records made. 
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46. Before starting a shift, before each entrance into an exposure area,
and aftler co mpleting a shift or series of exposures.

47. Yes

48. A survey meter, film badge, pocket chamber dosimeter, and:. stationary
monitoring device.

49. Yes

50. Yes
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A T #5
REFRESHER TRAINING TEST
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REI. I:,'RI'SHI.,ER TRAINING TEST

1. What are three ways of reducing levels of radiation?

2. How often must the survey meter be calibrated?

3. Explain 5(N-18):

4. Distinguish between half valve layer, half life.

5. At what distance are we to survey the 80 curie, source? What is the maximum
level of radiation permitted? What are the origins of these rules?

6. Where do we discard radioactive isotopes when we are through with them and
buy: a new replacement?

7. What is AEC 5?
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3. Explain S(N-18) 

4. Distinguish between half valve layer, half life. 
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8. Ieffii'c Radiog~raphc~r.

9.. When can the door going into the control room in the betatron be unlocked?

10. Have you read the latest license application?
Have you read the latest operating procedure?

11. Define rem., curie, roentgen.

12. In case of emergency the radiographer is to call the Radiation Safety Officer or
an alternate. Who are the R.S.O. and the three alternates?

13. What are the personnel monitoring devices worn by the radiographer? Who
requires this?

14. What is leak test?
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Have you read the latest operating procedure? 

11. Define rem., curie, roentgen. 

12. In case of emergency the radiographer is to call the Radiation Safety Officer or 
an alternate. Who are the R. S. O. and the threealternates? 

13. What are the personnel monitoring devices worn by the radiographer? Who 
requires this? 
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15. On the attached blank page write an essay on our radiography set up from any
angle you select. It may be complimentary, objective, critical, but make it
thoughtful aid original.
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ANSWERS

1. Time,, distance, shielding

2. Every 90 days.

3. N = age at last birthday, age minus 18 times 5 equals the individual.
dosage allowed. It is used in conjunction with AEC-4 for calculating
accumulated occupational dose.

4. Half value layer is the thickness of a material that is required to
reduce radiation by one half.

Half Life is the period of time required for an isotope to decay to
the point at which its intensity is reduced by one half.

5, A distance of one meter; 10 mr/hr, part 34 title 10 AEC rules and
regulations.

6. Turn them in to the supplier of the new one if he has license for
disposal.

7. A record of each individuals exposure to radiation.

8. An individual who performs radiographic operation uses radiographic
exposure devices, sources and handling thereof, is responsible to the
licensee for compliance with AEC regulations.

9. Only when someone is authorized to enter or leave

10. Yes Yes

11. A measure of the dose of radiation in terms of biological effect
relative to a dose of one roentgen.

A curie is a measure of the amount of radioactive material; a
measure of the amount of disintegrators per unit of time; or one
curie equals 3.7 x 1010 disintegrations per second.

The roentgen is a unit of radiation intensity a measure of the ionization
of air.

I 12. Robert Ripley; W. Rapp; P. Wells or John Abbott.
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13. Pocket dosimeter, film badge, AEC

14. A smear taken at critical areas of the exposure device to be tested
to see if any part of the source has been physically worn. The
smear will pick up the worn traces, if any.

15. No answer for this one, almost any answer will get some credit based
on content, attitude and originality.
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A smear taken at critical areas of·the expo8ure.device'to·betested 
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smear will pick up the worn traces,if any. 
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ATTACHMENT # 3

RADIOGRAPHER EVALUATION FORM
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RAI)IXJRAI-IER'S TRAINING EVALUATION FORM

NAME AGE DATE

1. Quiz Grade ___

2. Final Exam Grade

3. Participation during lecture course _._ _ _.-_ _

'Comments " _ _ _.... .

4. Proficiency at the end of two weeks in operation of:
Satis- Unsatis-

factory factory
(a) Budd Co. Unitrons

(b) Radionic Camera Model P60-100-2 _ _

(c) CS-40 A Survey Meter

(d) Victoreen Minometer & Pocket Chamber

(e) GSI Operating Procedure

(f) Simulated Emergency Procedure
Number 1
Number 2

(g) Utilization Log . .....

.,(h) Personnel Monitoring Records _

(i) Inspection& Maintenance Logs

5. Comments _

6. Recommendations:

(a) Additional two weeks "on-the-job training"

(b) Additional academic knowledge
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AGE DATE --- -------
1. Quiz Grade 

2. Final Exam Grade 

3~ Participation during lecture course 
-----------~----~------~---

Comments' 
-------------------------~------~---------------

4. Proficiency 'at the end of two weeks in operation of: 

• 
(a) Budd Co. Unitrons 

(b) Radionic Camera Model P60-100-2 

(c) CS-40 A Survey Meter 

(d) Victoreen Minometer & Pocket Chamber 

(e) GSI Operating Procedure 

. . 

(f) Simulated Emergency Procedure 
Number 1 
Number 2 

(g) Utilization Log 

. (h) Personnel Monitoring Records 

(i) Inspection·.& Maintenance Logs . 

5. Comments 

. . 

. 6. Recommendations: 

(a) Additional two weeks "on-the-job training" 

Satis­
factory 

Unsatis­
factory 

(b) Additional academic knowledge 
--------------~--------------

Section 6 (f) Page 104 



(c)

(d).

Qualifies as Radiographer

Disqualified

SIGNED
TRAINEE .RADIATION PROTECTION OFFICER
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(c) Qualifies as Radiographer 

(d) Disqualified 

SIGNED 
----~-------------------TRAINEE RADIA TIONPROTECTION OFFICER' 
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RADI(OGRAPHER'S TRAINING EVALUATION FORM (CONTINUED)

* I-

* V.

j

Test Test R. S. O.
Test Date Grade Comments Initials

Initial Training,

Final Exam

Refresher Test

Refresher Test

Refresher Test

Refresher Test

Refresher Te st

Refresher Test

Refresher Test

Refresher Test

Refresher Test

Periodic Training,

Periodic Training

Periodic Training

2.

2.

Refresher test given each year.

Periodic training as necessary when new equipment, new procedures, new.
A. E. C. regulations, or other events occur, making it mandatory that some
form of training be given.
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RADI(X,RAPlIER'S TRAINING EVALUATION FORM (CONTINUED) 

" ; 

.. rest Test . R. S.O • 
Test Date Grade Comments Initials 

.:. 

Initial Training 

Final Exam 

, 
Refresher Test 

:. 

Refresher Test 

Refresher Test . 
; 

Refresher Test 

Refresher Test 

Refresher Test 

Refresher Test 

Refresher ... Test 

RefreSher Test 

Periodic Training 

Periodic Training I. 

Periodic Training 

'--. 

L Refresher test given each year. 

2. Periodic training as necessary when new equipment, new procedures, new 
A. E; C. regulations, or other events occur, making it mandatory that some 
form of training be given. 
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INITIAl TRAINING TEXT BIBLIOGRAPMY

SUGGESTED LIST FOR FURTHER STUDY
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INITIAL TRAINING TEXT BIBLIOGRAPHY 

SUGGESTED LIST FOR FUR THER STUDY 
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A 67-page text book has been written and issued to each student

radiographer for out-of-class reading and study. The following bibliography

was used as reference material for the preparation of this text. It is also a

list the radiographer may use for outside reading on his own initiative.

BIBI IOGRAPHY

1. Radiation Health Physics Program Outline
Instuments Division, Budd Co.

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

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

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

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

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

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

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

9. The Tolerance Dose
S. T. Cantril, M. D.
I-. M. Parker
Argonne National I aboratory
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BIBLIOGRAPHY. 

1. RadiationHealth Physics Program Outline 
Instuments Division. Budd Co. 

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

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

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

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

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

7. Radiological Monitoring Methods & Instruments 

8. 

National Bureau of Standards 
U. S. Government Printing Office 

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

The Tolerance Dose 
S. T. Cantril, M. D. 
H. M. Parker 
Argonne l\~ational1 aboratory 

Section 6 (f) Page 108 



10. The effects of Irradiation on the Blood & Blood Forming Tissues
S. T. Cantril
I... Jac obson
J. J. Nickson
Argonne tNatiinal Laboratory

11. Radioactive isotopes as Source in Industrial Radiography
Gerald H. Tenney
Los Alamos Scientific I aboratory

12. The Lethal Effects of Radiation.
Rdward Speena, Ph. D.
Scientific American

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

14. Background Information on the 25 Million Betatron Volt
Allis Chalmers Mfg. Co.

15. 25 Million Volt Betatron Manual
Allis Chalmers Mfg. Co.

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

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

18. Concrete as a Protective Banner for Gamma .Rays from Cobalt 60
R. J. Kennedy
H. 0. Wyckoff
W. H. Snyder
National Bureau of Standards
U. S. Government Printing Office

19. Title 10 Atomic Energy Part 20 Standards for Protection Against Radiation
Code of Federal Regulations

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

21. Title 10 Atomic Energy Part 31 Radiation Safety Requirements for
Radiographic Operation

Code of Federal Regulations
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22. Electr"--. & Nuclear Physics
J. B. Hoag, Ph. D.
D. Van Nostrand Company, Inc.

23. N.D.T. Handbook. Vol. l:and 2
Robert C. McMasters
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22. ElectrC''''.& .Nuclear Physics 
J. B. Hoag, Ph. D. 
D. Van Nostrand Company, Inc;· 

23. N. D. T. <Handbook. VOl. l·and 2 
Robert C. McMasters 
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TEST AND EXAM SCHEDITLE
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TEST AND EXAM SCHEDU I E

1. Initial Training for Radiographers

At. #1 quiz

At. #2 final exam

Refresher Classes

each one different

same test each time, no

radiographer will repeat this series

of classes

2.

3.

4.

5.

6.

At. #4 informational tests two basic tests, changed on

alternate years

At. #5 refresher test changed each time

All attachments(At. ) are samples only.

Records of above will be filed with the individual radiographer evaluation

form; this includes the actual tests, and grades. A grade of 75% will be

considered passing except for the 80% factor outlined under refresher

training.

Evaluation of tests and exam.answers will be based on information from

appropriate sources as listed in the initial training course outline.

References and additional informational sources are listed in the

Bibliography (At. 6).

All training classes are organized and instructed by the Radiation Safety

Officer who shall be approved by the AEC before assuming this

responsibility. The present Radiation Safety Officer, Robert. W. Ripley,

isapproved by the AEC.
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TEST AND EXAM SCHEDUlE 

1. lriitial Training for Hadiographers 

At. #1 quiz each one different 

At. #2 final exam same test each time, no 

radiographer win repeat this series 

of classes 

2. Refresher Classes 

At~ #4 informational tests two basic tests, changed on 

alternate years 

At. #5 refresher test changed each time 

3. All attachments(At. ) are samples only. 

4. Records of above will be filed with the. individual radiographer evaluation 

form; this includes the actual tests, and grades. A grade of 75%wiU be 

considered passing except for the 80% factor outlined under refresher 

training. 

5. Evaluation of tests and exam answers will be. based oninformat~on from 

appropriate sources as listed in the initial training course outline. 

References and additional informational sources are listed in the 

Bibliography (At. 6). 

6. All training classes are organized and instr1.ictecl by the Radiation Safety.·· 

Officer who shall be approved by the AEC before assuming this 

responsibility. The present Radiation Safety Officer, R6bertW. Ripley, 

is approved by the AEC. 
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7. The Safety Department assists by forwarding information on radiation

and Statie and Federal Regulations that is obtained from all levels of

govertment and the GSI insurance agency.

8. Any NDT supervisor who assists in these classes shall have training

and knowledge equal or superior to the level required by the AEC for

a radiographer.
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L.INI, OF AUTHORITY AND CONTROL

'The Granite City Plant Management Control System was set
up to assure marnagement as well as the AEC that all AEC and Management
regulations, provisions and operating procedures are known and followed
by all personnel concerned.

The Control Group is headed by the President of the Castings
Division. of G. S. I. The Director .of Quality Assurance reports to the
President. The Manager of Quality Control is also the Radiation Safety
Officer and reportsto the Director of Quality Assurance .at the time of:
this application. We do not wish to restrict the Radiation Safety Officer
and the management position of Manager of Quality Control. It is conceivable
that in the future'one man would not have both responsibilities. The
radiographers work directly under the supervision of salaried foremen who
report to the Manager of Quality Control.,

The Castings Division Comptroller reports to the Division President.
His department operates independently of the Quality Assurance Group. He
supervises the actions of an individual designated to maintain files relating
to radiation safety, license conformance, quarterly inventories on. announced
basis and who operate a pull-out file for calibration of survey instruments.
He has copies of the license application, AEC and management regulations
and receives instructions in this application from the Radiation Safety Officer.

A third department involved is the Personnel Department. The
Director of Personnel reports to the Works Manager who is responsible
to the Division President. The Manager of Plant Safety reports to the
Director of Personnel. He maintains liasons with the State Board of Health,
GSI Insurance Agency and works with the Radiation Safety Officer in areas
of radiation safety. He conducts at least two unannounced audits of the
radiographic facilities and makes a report directly to the President of the
Division, with copies to the Director of Personnel and the Radiation of Safety
Office. Areas, of weakness or non-conformance will be detected and corrected
promptly by the Radiation Safety Officer himself or through the Maintenance
and Repair Department. He also maintains copies of the license application
and AEC rules and regulations.
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QUALIFICATIONS

For a radiographic .instlallation no larger than the one at GSI, the

primary responsibility for radiographic safety and AEC compliance rests
with the Radiation Safety Officer. Other individuals and departments are
involved as. a matter of cross checks and controls on the radiographic
facility and the Radiation Safety Officer a direct access to the Division.
President is thus available.

The Radiation. Safety. Officer must submit his% qualificationsto
the AEC and be approved before he can act in that capacity. "His knowledge
and training will be greater than that prescribed for the radiographer.

The Accounting Department representative responsible for record
keeping and quarterly inventories is furnished with copies of the license
application and IOCFP part 34, 20 and all AEC- GSI rules, regulations and
amendments applicable to his duties. He does not participate in the formal
training program provided radiographer. He and the Radiation Safety Officer
study and discuss these rules, procedures and regulations until they are
understood by the accounting representative.

The Manager of Safety is responsible for all aspects of Safety and
State and Federal compliance for the Castings Division. In all matters of
radiation safety, he works closely with the Radiation Safety Officer. He
maintains copies of AEC rules and regulations, State Board of Health rules
and regulations and our license application. He attends all of the training
schools, initial periodic and refresher. As a responsible member of the
management team he maintains a higher than average knowledge of radiation
physics and safety.
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For a radiographic installation no larger than the one at GSI, the 
primary responsibility for radiographic safety and AEC compliance rests' 
with the Radiation Safety Officer. Other individuals and departments are 
involved as a matter of cross checks and controls on the radiographic 
facility and the Radiation Safety Officer a direct access to the Division 
President is thusa-vailable. 

The Radiation Safety Officer must submit his qualifications to 
the AECand be approved before he can act in that capaCity. His knowledge 
and training will be greater than that prescribed for the radiographer. 

The Accounting Department representative responsible for record 
keeping and quarterly inventories isfurnishedwith coplesof the license 
applicatibnand 10CFP part 34, 20 and all AEC ..; GSI rules, regulations and 
amendments applicable to his duti'es. 'He does not participate in the formal 
training program provided radiographer. He and the Radiation Safety Officer 
study and discuss these rules, procedures and regulations until they are 
understood by the accounting representative. 

The Manager of Safety is responsi.ble for all aspects of Safety and 
State and Federal compliance for the Castings Division. In all·matters of 
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6. (i) LEAK TESTING PROCEDURES
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Leak tests are performied in accordance with Part 34. Section 34.25

by St. L.ouis Testing I aboratories, Inc. 2810 Clark. St. Louis. Missouri

63103. These tests are performed in :,onipliance with AEC License #24-00188-03,

expiration date February 28, 1974. A certification of the exposure device is

submitted to GSI and a file is maintained for AEC inspection.
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License Number 12-08271-01
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General St-eel Industries, Inc.
1417 State Street
Granite City, Illinois 62040

License Number 12-08271-01 is hereby terminated.

For the U. S. Atomic Energy Commission
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Date
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Directorate of Licensing
Washington, D. C. 20545
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