\EC-374
5)

L3300 -

, 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 authomzmg the licensee to receive, acquire, own, possess, fransfer 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.

U. S. ATOMIC ENERGY COMMISS] ™ °T-
BYPRODUCT MATERIAL LICEN(
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License No. 12«
Page 1 o

Amendment No. 08

Licensee
1.General Steel Industries, Inc.

2. 1417 State Street

Granite City, Illinois 62040

In accordance. with application dated
Mareh 15, 1972,
—/

3. License number 12.08271-01 is amended
in its entirety to read as follows: xﬁ

4. Expiration date

July 31, 1977

5. Reference No.

6. Byproduct material

. (element and mass number) form

7. Chemical and/or physical

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

A, Cobalt 60 A, Budd Company ' .A. Ho single source to
, Model 41706 bealed exceed 1 curie
”/“N\\\\\ Sources _

B, Cobalt 60// B+ Badionies FHodel B. No single source to

- P60-100 Sealed exceed 80 curies
Sources

9, Authoriged use

4. For use in Budd Company Model 110 AB exposure devices for industrial

radzography.

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

. radlogranhy.

~CORDITIONS

10. Byproduct material shall be used only at the licensee's address

stated in Item 2 above.

Operations. ™

. The licensee shall comply with the provisions of Title 10,
/ Chapter 1, Code of Federal Regulations,
' for Protection Against Radiation," and Part 34,
Radiography and Radiation Safety Requirements fnr Radiographic

Part 20, "Standards

"Licenses for
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. GFR 30 ‘ AYPRODUCT MATERIAL LICENS.L
| Supplementary Sheet -

License Number 120827101 |-

CONDITIONS Amendment No. 08
{continued)

12. The licensee is authorized to receive, possess, and use sealed
sources of Iridium 192 or Cobalt 60 whsre the radioact1v1ty
exceeds the maxgimum amount of radicactivity specified in Item
8 of this license provided:

A. Such possessmen does not exceed the guantity per source
specified in Item 8 by more than 20% for Iridium 192 or
10% for Cobalt 60;

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

€. The levels of rediation for radlographic exposure devices
and storage containers do not exceed those specified in
Section 34.21, 10 CFR 34,

13. Except as specifically provided otherwise by this license, the
licensee shall possess and use byproduct material desecribed in
Items 6, 7, and B of this license in accordance with statements,
representations, and procedures contained in application dated
March 15, 1972, as amended May 12, 1972, and July 17, 1972.

For the U. L§r Atom ﬁmgr@é Commission

iginal <
fathan Bassin
D teJUL 2 3 Wre _/ _ by___Materials Branch
/ o/ / 7 iy 7 Division of Materials Llcensmg
) ,4. 5/7/7/ Z / s Washington, D. C. 2054
/ /(/ g AL a7
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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
1984, 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

v aprlicaticn deted

1. Geweresl el ludestries, ine.

3. License number %

) T OERT 101 fn amended |
e Srs ootk irery o resd as foilvwss

4, Expiration date Sty 33} 1877

5. Reference No.

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

possess at any one time

. Unbaly &0 B Be single swoves 0

sweeed 48 curies

e dewices for Loduatrial

surs doviess for iadestrisl
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License Number

hpetdment He. U6

{eontivued)

17, The licensee io suthorised bo recsive, possess, and vse speled
souress of Iridiun 132 or Cobelt 60 where tha mﬁimw wiey
sreends the saxisss asgust af ?ﬁd&%ﬁglv&.ﬁj specified ip itow
£ of rhis licesnse provided:

Ao Smeh posssasion dees But excaed the wme&m - pEY SCUrce
’ @ m zmm £ by wore thes 208 for Iridium 132 or
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Ity peY Loure cified i Item & 8%
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- : et materialr asd
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& % not sxveed Tthope spevified lu

£3.
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rwrQWﬁmtwﬁ_, Bnd stmm ﬁ&rm

For the U. S. Atomic Energy Commission

Date . AJUL_9 8 1972

o Ttk
Washmgton D C. 2054




GENERRL STEEL R D USTRIEES [

CASTINGS DIVISION

1417 State Street
Granite City, lllinois 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. 12-08271-01
Mr. Bassins 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
operatlng 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
devié¢es 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 592B is correct.
The reference to Nucor Model CS-40A will be changed accordlngly A corrected
page is enclosed.

'283408
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Mr. Nathan Bar "n
May 19, 1972
Page 2

St. Louis Testing Laboratories 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 information in order to receive their License,
I did not feel it was necesséry 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 emergehcy
operating procedures. The copies given to the radiographers and posted on
the bulletin board are merely xerox copies of the pages in the License appllcatlon

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 coples 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 program.[’ Ai-topy of a letter
listing my qualifications and history in the field of radiation is attached.

284085
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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 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 assist me in the training program.

See diagram of department, Table I.

Sincerely,

i 0 ;w_,@_%,
Robert Ww. Rlpley &
Radiation Safety Officer

RWR:crr

Enclosure



Mr. Nathan Bas-~in

May 19, 1972
Page 4
TECHNICA.L.ORGANIZATION & OPERATING CHART
Mgr. of Q.C. & Radiation Safety Officer
' : jL , - : —1
John Abbott Walter Richter James Ferguson

35 to 50 Radiographers, Sonics, magnetic part1c1e and Betatron operators
_operating under or qualified to the following:

Mil=S-11356D MileS-23008 Mil Q9858 NavShips 250-~637<3
Mil Std 271 SNT«TC=1A Mil Std 410A ASME Pressure Vessel

Code including Section III Nuclear Vessels
TABLE I

Mr. J. Ferguson attended SNDT classes in radiogtaphy in
hlladelphla 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 Missouri, Rolla campus, and has qualified to ASNT TC-1A .
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.

a 28408
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Mr. Nathan Bas~in

May 19, 1972
Page 5
ADMINISTRATIVE CHART
President
I 1
V. P. Manufacturing Plant Accountant
] Acctg. Dept. Clerk

Personnel Director Manager of Quality Assurance

Manager of Safety Manager of Quality Control &

Radiation Safety Officer

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 récords 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,

)/3, ‘;»»M@' ’7””/ o ;ﬁvfj,
Robert W. Ripley
Radiation Safety Officer

RWR:crr

28406



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.

OF THE APPLICATION 1S.NOT APPLICABLE SPECIFICALLY SO STATE.

MAY BE RETURNED WITHOUT CONSIDERATION.

IF ANY PORTION

DEFICIENT OR INCOMPLETE APPLICATIONS

1{a) NAME AND ADDRESS OF APPLICANT
General Steel Industries,

1417 State Street
Granite City, Illinois 62040

Inc.

2. PREVIOUS LICENSE hiUMBER(S)

(Indicat

if applicat

of an existing byproduct material license.)

Renewal of License #12-8271-1

is for r lor

1(b) APPLICANT IS: An individual D A parinership D A Corporclion@ An
Unincorporated Association I:] Other D If applicant is other than an individ-

ual, the applicable section on the reverse side must be.:ompleiedA

3. LOCATION(S) WHERE SEALED SOURCES WILL BE USED AND/OR STORED.

(If use

will be made in states other than named in 1(a), they should be listed here.)

General Steel Industries

1417 State Street
Granite City, Ilhnms 62040

Inc.

4. SEALED SOURCES TO BE USED IN RADIOGRAPHY

Budd Assembly No.

300-041706 (B)

Radionics Inc. P60-100-2
e s N SOURCE MODEL NUMBER NAME OF MANUFACTURER A /T NUMBER OF SOURCES
a Co060 A C-374 A.]I%p.dd Co.Inst. }a280 mc A, one
iv.
e. Cob0 . C-375 5. Budd Co.Inst. |8 260 mc. B.  oOne
. _ Div, calibrated 7-2 -62
¢ Cob0 ¢ P60-100 ¢ Radionics Inc. |[¢ 80 curie C. _ one

5. RADIOGRAPHIC EXPOSURE DEVICES AND/OR STORAGE CONTAINERg

%%Ert}stégl@n; Q&;RCEN%&%M Systems)

MODEL NUMBER

NAME OF MANUFACTURER (If custom made, atach complefe design specification.)

A Unitron 110A Serial #1116

.. Unitron 110A Serial #1}117 B.
¢ 1 Model P60-100-2 c.

A Budd Company Instruments Division

Budd Company Instruments Division

Radionics Inc. (Gamma Ind. Nuclear Systems)

6. THE FOLLOWING INFORMATION IS ATTACHED AS A PART OF THIS APPLICATION:

{a) Description of radiographic facinties (Instruction é~a}. ... ... ... .. ... . ..
(b} Description of radiction detecfion instruments to be used (Instruction é-b). ... ..
(¢} Instrument calibration procedures {Instruction 6-¢) . ... ..................
{d} Personnel monitoring equipment (instruction 6.-d) ........................
(e} Operating and emergency procedures (Instruction é-e). . .. ............. ...
{f) Troining program (Instruction 6—F). . .. .. ... . ... ... ... ... ... ...,
{g) Intemal inspection system or other management control (Instruction é-g). ... .. ..

{h) Overall organizational structure {instruction é-h)

(i} Leak testing procedures {Instruction 6—i).. .. .......... ... ........ .. ..

000000000

Attached

P B4 I P BT P (A4

OOoOooooon

(Check apprapriate blocks and ottach information called for in the instructions with this form.}
Not Applicable

Previously Submitted
on_T. Pb 1719 6 9

o €, 17,1969
o FEL, 17.1969°

on

DaTe]
2

on B85, 17.1969
on 8. 17,1969

{DATE)

on ]
]

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 Indu st’fies,

Inc.

Pl

By:

March 15, 1972

DATE

Na medj 1 lteny' 1

Applicany
/ .

President,

Castings Division

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 o willfully false statement or representation to av\?gﬁﬁnﬁe g

cgoncy of the United States as to ony matter within its jurisdiction.




FORM AEC-313R (9-62)

if applicant is a corporation, complete Items 8 through 11; if applicant is @ partnership, complete ltems 12 through 14; if applicant is an unincorporated
association or a legal entity other than a partnership or corporation, compiete ltems 15 and 16.

LEGAL STRUCTURE OF APPLICANT

adequate. -

CORPORATION
8. STOCK OF APPLICANT CORPORATION
NO. OF SHARES Y NO.OFSHRRES . ., | "  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. iIs applicant carporation directly or indirectly; controlled by another corporation or other legal entity? . . ............... YES D e .. NO @

If answer is “YES" give nome and address of other corporation or other legal entity and describe how such control exists and the extent thereof. - '
10. (o) I|dentify by nome ond address any individuai, corporation, or other legal centity (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.

(b} Identity by name and address all officers and directors of the corporation. ’

(b) See attached
11. Identify the State, District, Territory, or possession under the lows 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 ltem 12.
14. identify the State, District, Territory, or possession under the laws of which the appiicant 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. -

Attach separate sheets where space provided proves in-




GSi . atings Division
October 22, 1971

Memorandum to Mr. W. H,. Rapp:

I have been asked to state my quahﬁcatmus 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 contmued umnterrupted
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. l.ouis, Illinois. This company
manufactared bigh alloy and stainless steel high pressure valve bodies and high
pressure, high temperature valve bodies and return bends for oil refining catalyiic
cracking towers. At that time, I attended a school ¢onducted by Dy Xonniker of
Nuclear Consuitants, 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
wag Nondestructive Testing Supervisor and later Aseistant Plant Metallurgist.
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. [ was employed as
Chief Chemist and supervised the chemical and test laboratories and the

nondestructive testing group which included two sources of radium (approxu—nately
'500-800 milligrams).

In 1960-61, this facility was converted to Co60. 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 Cfficer for Ganeral Steel.
During this period, I set up the entire practice, license 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-11356D, C

During this period of time, I worked with the Civilian Defense Agency,
attended two s-hools on radiation hazards and decontaminatiion 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 fur one year on all aspeciz of
. Nondastructive testing at Rolla University, St. Louis campus night school. This
was a college credit course. : '



Mr. W. H, Rap;

' October 22, 1971 .~ - .

Page 2

In 1964, the joundries at>Eddystone, Fa. and Cranite City were
consolidated and pecessitated changes in-organization. I'became Assistant

Plant Metallurgist and concentrated my efforts in the metallurgical aspect

of £oundry operations and in 1970 became Manager of Flant Metaliurgy. On
September 28, 1971, I was asked to become Manager of Ciuality Control thh
direct supervision of the radic graphic famhty.

During this interim perxod I have tried to keep abreast of the A, E. C.
prograim ia its enfirety as a matter of keen personal interest in one of the most
exciting and vseful b(‘l?'lt') ‘ic developments of cur generation. I sincerely

1
believe my ed

veational background and experience hae only lmproved since my
Safety Cificer in 79’64_.

resignation ag

Sk o

L\



EMERGENCY OPERATING PRQCEDURES

EMERGENCY NO., 1 FOR 6 BUII DING ENCI O3URE

SOURCE CANNOT BE RETRACTED INTG THE SOURCE 1MOI DEXR DR T
"SURVEY INDICATES THAT IT IS NOT WITHIN THE HOI DER WHEN IT
SHOULD BE, THE RADIOGRAPHER SHATIL: ‘

{1

1, The warning lights will be on in conformance with operating
procedure. If the emergency happens at any cther time,
urn 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 radiograpber even atterpt

.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'?“SHAL I

1. Obtain full story, evaluate, rectify if pessible,
2. 1f 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. AE.C. will be notified, if NECeSSATY, in (A:«:nnpli:.:ur‘m(;-. with Title 10,
Part 20, Paragraph 20. 403, ' '

6. State Board of Health and GSI Safety Department will be notified
Jif necessary. '



Department at the same address.

- .~Safety Officer, the Nondestructive Testing shiit supervisors, and the Quahhed

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

R S General Steel Tndustries, ™c.’ B T A PR
~General Ope  iion Procedure for Use of Cobe . 60 Radiographic Sources

i .A‘” “lem,.,raplu rs' (as dc!mod in l‘llle 10 Part 34) shall

G 1. o " Read and under stand Parts ¢.0 and 34 uf I‘ule 10 of the
SN ¢ ode of T‘ederal chu]atxons : :

2. Read and b'ecome well acquainted with the Instruction Manual
© 7+ 7 for the Budd roll out camera device and the Radmmc Panoramu‘
camera. ' :

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

4. Receive instructions in the operation of the exposuare device
‘and receive actual experience in its operatian.

5. Receive instructions and procedures from the Radiation Safery
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 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 Accountmg

; 'Keys to. Radlograp}uc I‘ac111t1es will be in the possession of the Radiation “
~Radiographer on the shift. It will be the Radiographer's respons1b1hty to

 turn will assign it to the Qualified Radiographer on the following shift. Keys o
to Radiographic Facilities shall remain in the possession of the assxgned people
and shall not be. ‘transferred to another person regardless of position or title. " :
without the approval of the Radiation Safety Officer, 1 ost keys must be. tmmedxat« 15 o
reported to the Radiation Safety Officer. All Fadiographers must wear film o
badges and pocket chambers or dosimeters when working -in a radxatmn field
~nvironment, whether the source of radiation be Coé0 sources, x- ray or
betatron.

Sei;‘cibn 6 (e) Page 46

28405



" Operating Procedure for Use of Cobalt-60 Radic-+aphic Sour ces of I oe;." o
o Than 300 millic  des in No. 6 Building - Radiog. .phic Enc losuro ' '

A step- l)y -step proceduare which is to be followed by each shift and each man I..;:‘
'fns tabulated betow: - : ‘

| P Unlock the door to the radiographic Toom from the outsxde S
' enfer and immediately lock the door from the inside. A loud
‘siren is located over the door with a push button activator
on the outs1de for use in the event another radmgrapher must

: :‘-,enter the room whxle it is locked from the mstde. a

S 2. ,Place ﬁlm holaer and any other equipment taken into tho reorn, .
in the small viewing room outside the radiation area- (ba.e withia o
the radiographic area), Using the survey meter, make an’ R

- entrance survey of each exposure device {Budd Compnm ' _
‘Model 110A Unitron Radtographxc Camera). makmc ce: upgl;;:‘no‘
'_-:'sources are exposed ' ] S

‘f‘/‘;.""Make the necessary entrles in the Utzhzatlon and Survey I_og
t“(See attached sample of log ) ' : ‘

| Follow rnamtenance and mspectwn procedures and make daxly ;
- and quarterly checks and be present when. the 6. month check 1s
made. o S

Set-up exposure film and fix position of source ‘tubé-',, "AIW‘*.'Y!?
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 w1thm .
the tube.

6. . Turn on red warning lights. These lights are strategical“ly‘
located on the top of the exposure room walls, and over thé‘
outside entrance so that they may easily be observed by any
personnel passing by the area adjacent to the exposure room

1. Unlock Budd Camera devices.

8. = Have castings and camera located so that the control cab}e Nay
‘ be operated from behind one of the 4 inch thick: armor: platc steel
shiélds separating the radiographic area . from the. oontrol a.rea :
" The control cable :hall be maintained behind this s}neldmg at
all times. The source may now be exnosed uttllz1 ng: the contr‘_
cable from behind the armor plate Shlelds. Observe the '

source position indicator.
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Than 300 nnlh( uries in No. 6 nuuldmg - Radwgr? nhu: Fnulosure (Contmued)

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 < nmphﬂéd At no-
time should he enter the exposure area (f(nward of the steel R
shiclds) Whon sources are exposed. : s

i v Aftér éxposure is. compieted retract source into source hold:
' ~with control cable from behmd armor. plate sh1e1dmg

12, Make an"operatiwna1’;‘.’su’r.ve_y of the entire area, _t?aki}ng__s'_p cial’
' . note of source tube and camera device." RN LA

ERRIAE

, 14,
S attached )

15, - I‘urn off warnmp, 11gbt

16, Steps No. 3 to No. 14 inclusive may be repeated a numbnr or-

I times within a shift or between trips to the darkroom and film
_storage area. Darkroom .and- office are over 500 ya"ds from
exposure room. ' : - :

17, Before leavmg the room whether to go to ‘unch or daxkroom .
~or at the end of the shift, a [inal survey of source. holder and )
. source tube will be made and noted in the log. Be sure to o
51gn the log. '

18. Leave exposure room and lock door from the outside. I\evei" -
leave room, even for a few minutes, without locklrg 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 dosimetérs. .
as noted above will be worn throughout the eight hour shift, .
regardless of work being performed. L

'20. See Emergency Procedure for proper ac'tibn in case_'{)‘_f-a"n_
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 Drwe, Cdlieville, I11, 344- 0049
Ext. 214, A.C. 252 -

2. John Abbott 2795 Sorrell Dr. nme,aﬁt,Mo.. 831-0126_
Ext. 282 or 286
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“"Operatmg Procedure for Use of Cobalt -60 Radlr 11-a.phlc Sources of Les»s
Than 300 mllh( ies in No. 6 Bu11dmg - Radmg phmc Enclosure (Contmued)‘

3. - Phil ¥ lls 315 ngd:ma Mﬂm m, 377-6113:
| - | Ext. 342, A.C. 44

4 c; N. Little 1612 Garfield, G.C., m '_i 8772723
SR o ‘ Ext. 244, A,_cr,i :
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1Opcramm, Procedure for Use Of Cobalt’ 60 Radmgraph\c ‘%ources In_" he
P»(-tdtrnn omend 80 Curics. Maxlmum —

'_‘/\ll r.uhnpraplwrs musl wear film bad[.,es and pocket chambers or d051meters
: ‘whenever working around penctirating radtahon whether it be from the L
L _""Bctdlr«ms (1 4 thc Co "7 sources. : ' o

Unl‘ock the door to the Control Room from the outside, enter. S
‘and immediately lock the door. In the event another radxoqraphe,r
“must enter the’ Control Room while it is locked, he w111 have to
U »knock on the door. : : o

1'

' ""*‘._Usmg the survey meter make an entrance survey of exposure ‘
device (Radionic Panoramic Camera Modpl P60~ ]00 A) makmp',' .
- certa.n no source is exposed.

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

4. Follow inspection and maintenance procedure and make aaily
and/or quarterly checks and be present when the 5 montn che
.is made. ‘

5. Always place the casting as far south as the handlmg cr ane will

permit, approximately 54' from the north wall. The casting will -
be as close as is practicable to the east wall. Set up the exposur @
film and fix the position of the source tube. Make certam the s
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 approxnnately'
3! from the east wall and 32' from the north wall The control

crank unit will be inside the control room. SR

6. Turn on red warmng lights. These lights are strategu:ally located '

at the entrance door to work area and at the double leaf door. g: el

Lights may easily be observed by any personnel passing by the area L
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. ' T

8. Unlock the Radionic's ‘camera device.

9. Have casting and camera located so that control cable may be E
operated from inside the control room. S T

10. The Budd Camera with a source of less than 1 curie is operatcd. ’
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 mled wall and no more than 3 feet frnm

v tl e control room wall, s

!

[
I

A
i
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Betatron Room of 80 Curies Maximur. (Contmued)

1. Radiographer relurns to the Control Room outside the radiation
areca to time and wail for the exposure to be completed. At no’ e
Lime should he enter the exposure area. (fmward ol the 100" thu K o
sand filled wall) when the source is exposed. o

i2. Make the neccssary entries in utilization and surveflbg.

13. ©  After the exposure is completed, retract the source into the
o 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, itis opezated from the outside of the control room as per
, Sketch #2 '

S 14, Make an operational survey of the entire area, tuku g special
: note of source tube and camera device, '

15. Lock camera device. This should be done even though 2 second; =
exposure is to be performed within the next fewvminui:es.n

16. bMake necessary entnes in the ut111zat1on and qurvey losz (See
' ‘attached) o

17. Turn off warning lights.
18, Steps No. 3 to No. 14 mcluswe may be repeated several t1mca

before g01ng to lunch or the ead of the shift. Darkroom a.nd
offices are located in the processmg area behmd the 10’0" -
‘thick sand f111ed wall ' PRI R

19. ""'Before leavmg the room, whether to go to lunch or darkroom or :
at the end of the shift, a final survey of scurce holder and source’
_tube w111 be made and noted in the log. Be sure _to.s'].‘grvx“ the l_og.’:

20.  Leave exposure room and lock door from the outside. © Neve
leave room, even for a few mmutes, w1thout lockmg
. out31de o . 4 S

= 21, A fmal dosxmcrcr roadmg w111 be made and r(’-corded
. of each shift.  Film badges as noted above will be- ‘WorTn: h :
,j.:'the exght hour sh1fl. regardless of work bemg perf‘ med

22. . S(.L Emcrgc_'xcy Proc cd.xre for proper ac tum in case 0 ;an eme.
' In case of emergency, follow those procedurces a.nd call Lhe
Radxatlon Safety Officer at once. : '
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Operatmg Procedure for Use Of Gobalt 60 Radiog™ iphic Sources In The . . . ..
S ‘tatron Room of 80 Curies Max. .,um {Continued) o

Telephone Numbers

" {Call in order listed) U
1. " Robert W, Ripley 910 Echo Dr. Cdlmsvtlle 111 344 0049
‘EthMAC 25
. 2.  John Abbott ‘ - 2795 Sarell Dr., Firissart, Mo.  831-0]2
 E=xt. 282 or 286"
3. Phil Wells 315 Kingdom St. ; , Bettalo, i1l 377-61
Ext 342 A.C. 445
4, . G. N. Little 1612 Garfield, G.C, Il . BT~ 2723,‘ ,
| o Ext. 244, A C. 342
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- 6 (e) Procedure ior Moving Scaled Seurces Betwer~= Radiographic Enclosures

The sources contained in rubber tire equipped cameras and covered
under this license may be moved from one Radicgraphic 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.

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

3. The camera may then be moved by a Qualified Radidgrapher N
‘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 ofv_
and be responsible for the safe movement of the source.

(B) He will direct the actions of second 'mbanv 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 respd‘nsibility to ha'ndle‘_
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 Radlographer and the
second man wil! 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 52



4. - (B) 'J.'he' Qualified Radiographer will remain 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 Radlographerw‘no will

- post people at a safe distance as determmed 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. B -

{D)} The Second Man will then px-or::e_e'd 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 operatlons.'

(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. :

Section 6 () Pagé 54



1.

L Vg_',b.;‘Alternates for R W R1p1ey and Telephone Numbers
L (Call in order hsted) "
Robert W Rzpley
" John Abbott

.. Phil Wells"

“G. N. Little

~ Section 6 {e) Page 55

'910 Echo Dz, , Cali
2795 Sorell Dr., Fiarssaz, Mo.: 831},0‘15
315 ngacm ., Be&alto 111

1612 Garfleld G 111

Plant uxc abc or Zb '

Plant Ex
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' Time and date move completed

" Source Secured

/ | 2840

LS

“Yransporting tealed Sources - Check-Off Vorm

Moving Sealed Sources - Between Radiographic B nclosures

Source heing nmoved

(Radiographic Enclosure)

To-

(Radiographic Enclosure)

.
a

I have read and understand the Procedure for Moving Se
Sources between Radiographic Enclosures

M

grapher)

Py

{(QQualified Radio

Entry .Suf vey Re sults

Time -l.and_ date move staried

Highest Survey Reading during move

Final Survey R esults

Radiation Safely Officer . 7

D
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EMERGENCY CPERATING PROCEDURES

- EMERGENCY NOC. 1 FOR 6 BUII DING ENCI O3URE

SOURCE CANNOT BE RETRACTED INTO THE SOURCE HOI DER OR THE
"SURVEY INDICATES THAT IT IS NOT WITHIN THE HOI DER WHEN IT
SHOULD BE. THE RADIOGRAPHER SHAIIL: '

1.

- The warning lights will be on in conformance with operating

procedure. If the emergency happens at any-other time,

“turn on warning lights.

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

Unlock door, leave radiation room, and lock doér from the

outside. Retain key in .your possession.

Uéing survey meter, survey area immediately surrounding
radiographic area, and post any area of greater than 5 mr/hr
radiation level.

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

Under no circumstances should the radibgrapher 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

et
.

=S

. Obtain full story, evaluate, rectify if possible.

1f necessary, call the Budd Company. ES{posure 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.

Extra vigilance and restrictions will be maintained until area

is declared safe.

Record will be made of the incident.

A.E.C. will be notified, if necessary, -in compliance with Title 10,

Part 20, Paragraph 20.403.

State Board of Health and GST Safety Department will be notified
il necessary. ’



'EMERGENCY ERATING PROCEDURES (Cor. wed)

Telephone Numbers
(Call in order listed)

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

, Ext, 214, A.C. 252

2. John Abbott 2795 Sarrell Dr., Florissat, Mo. 831-0126
Ext. 282 or 286

3. Phil Wells :

315 Kingdom St. , Befnlio, I11.  377-6113

Ext. 342, A.C. 445
1612 Garfield, G.C., Ill. 877-2723

Ext. 244, A.C. 342

4. G. N, Little
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EMER NCY PROCEDURE - BETAT )N BUILDINGS
EMERGENCY 1A

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 a11 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 Off1cer 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., Cdlinsville, I11..  344-0049
o o | Ext. 214, A.C.. 252"
2. -John Abbott: 2795 Sarell Dr., Florissart, Mo,  831-0126
' _ R . Ext. 282 or 286
3.  Phil Wells 315 Kingdan . Bd:altn 111. 377-6113
R S Ext. 342, A.C. 445 .
4. G, N. Little 1612 Garfield, G.C. Il 877-2723

Ext. 244, A. C 342
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THE RADIATION SAFETY OFFICER SHAIIL: .

f. . Obtain (ull story from the radiographer, evaluate and rectify
it possaible to do so ina safle manner, '

2. If necessary, obtain professional advice or assistance from
«:-squipment 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 emergency and

Title 10 requirements.

4.  A.E.C. will be notified in compliance with Title 10, FPart 20,
Paragraph 20. 403,

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

>
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EMERGENCY C./ERATING PROCEDURES (Continued)

EMERGENCY NO, 2 POCKET TOSIMETER READS OFF SCALE

THE RADIOGRAPHER SHALL:

i.

2.

Do not extrépolate .

Recharge dosimeter, check it after 15 rhinutes, repeat this

- step. If it reads off scale both times, it is probably faulty.

vDevelop casting exposure films, see if they have the cortecf v

density with no distortion. Any misalignment of source or
source tube that could result in overexposure would not give
a satisfactory radiograph.

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,

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‘

4.
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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 reé.ding, ‘the
radiographer will be sent to the corporation doctor with a

full report,

AXEC will be notified in conformance with Title 10, Pa_.vr't‘30,
Paragraph 20, 403 by the Radiation Safety Officer.

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

Telephone Numbers
(Call in order listed)

Robert W, Ripley 910 Echo Dr., Cdlisvlle,Ill.  344-0049
B Ext, 214, A,C. 252
John Abbott 2795 Sarrell Dr., Florissart, Mo. 831.0 26
. Ext. 282 or 286
Phll Wells 315 Kigdam St. , Beftalto, I11. 377-611% -
- Ext. 342, A.C. 445
G. N. Little 1612 Garfield, G.C.,I1l. ¢ 877-2723

Ext. 244, A.C. 342



PERIODIC INSr biCTI(')N AND MAINTENANCE FROCEDURE

_ Additions to G. 8. 1. vuperating procedure to conform to A.E. C.
December 13, 1970 Amendnient 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.1. , Inc. radiographic installation. _

1. The folluwmg operations will be performed by the radiographers once

each day that the exposure device is us ed:

A The initial radiation survey will be made as required by G. 8. 1.
Standard operatmg procedure and so noted in the utilization log.

w

The exposure device will be visually inspected for any damage
that may impair its use or shielding integrity and so notc,d under
Itemn 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 mar/hr. An increase abowe this level at a distance of one meter
from the exposure device will be evidence of an unproperly
retracted source. Note and follow per item 2 of the daily check
form. '

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

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 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.ooooIn the event of a malfunction, noted on the Daily Check Form in
cenformance with I, A through E, the following steps will be taken:

1. “The supe rvisor or safety officer will be notified immediately.

2. The supervisor or safety officer will evaluate and corrcct the
problern. '

3. Any action taken will be recorded on the Daily Check Form.




II.

Section

I8
[$

i+, If the ahove maifunctions are minor and do not involve.a. _
radiation vosaed as defined v oder Titieé 10, Part 34, .Pafzigr_a ph
14020 ar Uabte 10, Part 20, Paragraph 20,403, use of the - -
cxDoste device will coatinue i pessible while corrections
ave beinyg Gustituted,  Corrective action will be initiated within
24 hwours, ' r

5. in the event of a major malfunction which may result in uhsafe
conditions or a radiation hazard, the G.S.I. emergency |
procedure, #1, will be put into effect immediately.

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.

'

The following operations as listed on.the Quarteriy Check Forns will be

periormed at 3 month intervals, In each instance, the manual provided

by the manufacturer ui the exposure device will be used as 2 guide to

perform these operations:
AL Examine source and drive cable for wear and/or darnage.
B. Examine source and drive cable tube for wear and/or damage.
C. Examine the source & drive cable tube connectors for wear and;/o,r_-..-..ﬁ
darnage. '
D, Inspect the inside ol the source tube for rust, dirt, or sluﬂge build uvp.g
E. Inz pect all mat.ing compenents for wear, damage _aﬁd proper

connections.

®, The cable drive pgear box will be inspected for damage, wear, and
lubricant: The condition of all 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.
1. The above are preventive maintenance steps to aecertsin detetloration

ai the radiation exposure device through regular production use,
bafore it can create a radiation hazard or unsafe condition. Indications

of deterioration noted on the Quarterly Check Forms will dictate the

toliowing steps:

1. Supervisor will be notified by individual performing
the check.



2. The condition will be evaiuated by the supervisor
or Safety Officer, ‘

3. Any condition that re
reported to the G. S.
within 24 hrs.

equires correciive action will be
I. Mechanical Repair Supervisor

4, All action taken will be noted on the Quarterly Check
Form and signed by radiographer, superviser o
Safety Cfficer. '

111, The following operatlons will be performed at 6 month intervals as noted
on the Six Month Check Form. These checks wili be made by me chanical
repaiv department crafts in the presence of a radiographer, his supervisor,
or the ladiation Safety Officer, '

A, 'The duor . iocks 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 5ix Month Check Form.

B. In the presence of a radiogranher, his supervisor, or the Radiation
Sajety Officer, an inspection will be made to ascertain if all visible
and audible warning devices are functioning properiy., Conditions
will be noted in the Six Month f‘hpck Form, in Item 2. '

-C, This inspection will not include a calibration of radiation level
' monitoring equipment. This cquipment is calibrated and documented
as outlined elsewhere in the approved G.S.I, license application.

D, - Al opera.txons will be recorded in the Six Month Check Form and
sizned by the mspector.

E. Any malfunction of area safeguards will be reported immediately to
' the Radiation Safety Officer. Corrective acticn will begin immediately,

. All action taken will be recorded in the Six Month Check Form and
signzd off by the Supervisor or Radiatiop Safety Officer.

i~
~
o
-

it is espacially noted here that Items 1, II, and Iil are all additicnal steps:
be taken to conform to the 1970 amendments to Title 10, In no way are
ey to be nterpreted tc rescind or supercede any cother 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 Choeclk Form ,
3. Six Month Chieck Form . . 28#0
R 4 Lo T e &Y . | : . 3 ~
Vi, i1 as a result of these inspection and raaintenance procedures the Co

source is expesed creating a radiation hazard, hiae raency Opueration
Thdrnos msdosome e 1 (2T i cta - “r R ae .



[ERRRIROR

g

10N O

; ]
: o
». r
i a
0 o
i 1O

At T ¥




.

1¢

pay

m— ot e

RSV, S

o

1

.Y

g

: §

L=

o

arive

e and

ure
be,

"y ¥

1

<

19

Section 6 (e) Page

Wy

s o ra—.

s s (b b2 s e

g e 84 L e e e St s

ons,

Y
H

t

C

snne

\
|
}
i



L9 »8eg (3) ¢ dopvag

Door Interlochs
A. Small éour

B. Llarge door

Visual warning
- Small door

Z. Big door

5, Xxieriar, ¥
T A ti

N A e AT L g e A A A aaiai

M

wn

y1

w

i
;

[
)

. Radiation i

:

T e e e TR S s e rarAe A St 3 e T e . At SR R i Y it

v R e e o A 5 ¢



I 4147

GENERABL STEEL INDUSTRIES, I N B .

T R A T R MR, BT,

CASTINGS DIVISION

1417 State Street
Granite City, Hllinois 62040
618 o 4562-2120

March 10, 1972

Mr., Nathan Bassin

Materials Branch .
Division of Materials Licensing

Atomic Energy Commission

Washington, D.C. 20545

Dear Mrzr. 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:

6
1. The procedure by which we may transfer the Co  sources
from the GSI to the Government betatron

2. The procedure by which we may 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 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.

Tha.nk you for your consideration.

| /[ours truly,
‘j;{obert w. Kipl€y

RWR:crr . Radiation Safety Officer

Enclosure

GSI BIVISIONS and SUBSIDIARY. Castings — St. Louis -Car — National Rolf — Ludlow-Sayler Wire Cioth
Fiex-0-Lite—Standard Pipeprotection—Simplicity Engineering Company
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AEC LICENSE #12-8271-1
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GENERAL STEEL INDUSTRIES, INC,
CASTINGS DIVISION
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BOARD OF DIRECTORS

-AngusS Alston Presxdent

Southwestern Bell Telephone Co.

. _1010 Pine Street
St. louis, Mlsbouri 63101-

(314) 247-9800 --Sta. 4221

' _Jose,pﬁ H. _Ba:s_com.

Chairman of ‘the Board

-Broderick & Bascom Rope Company
- 10440 Trenton Avenue '

St. Louis, Missouri 63132
~ (314) 426-7000

‘Maurice R. Chambers
- Chairman of the Board and
- "Chief Executive Officer

’INTERCO Inc.
1509. Washington Boulevard

St. l.ouis, Missouri :63103

(31'4) 231-1100

»'StuartW Cragm. Chairman

Credit Policy Committee-

. Morgan Guaranty Trust Company
23 Wall Street

New York, New York 10015
(212) 425-2323 '

Dunoan C. ‘Dob's';on ' _

7811 Carondelet Avenue '

- Room 307
'St. Louis; Missouri 63105'

(314) 727-1033

: | Douglas Grymes. 'P'reside_nt '

Koppers Company, Inc.
Plttsburgh Pennsylvania 15219
(412) 391 3300

. September. 11“)71.:

W. Ashley Gray, Jr., President

General Steel Industrles, Inc.

One Memorlal Drive _ '

St. _I..ou\s _M1ssour1 63102
(314) 436-6800 '

- Edwin S. Jones

Chairman of the Board and
Chief Executive Officer

,Fl!’st National Bank in St. Louis

305 North Broadway
St. Louis, Missouri = 63102
(314) 421-2000 R
Preston D. Law ,
514 Pine Cone Lane _
Nokomis, Florida 33555
~ (813) 488-2919 o

Edwin B. ‘-M'eis'snelj', Jr.

~Senijor Vice President

General Steel Industnes, Inc

~ One Memorial Drive
.St. Louis, Missouri 631_02

(314) 436-6800

‘Frederic M. Peirce

Chairman of the Board and

Chief Executive Officer .

General American I 1fe Insurance Co

1501 I_ocust Street - o 4

St. I.ouis, Missouri 63103 v
(314) 231-1700 ' '

'I\ icholas P. Veeder

Chau'man
Granite. City Steel: Company

‘ Gramte City, Ilhnms» 62040

- (618) 452-1100



EXECUTIVE and GENERAI. OFFICES

 General Steel Industries, Inc.

One Memorial Drive

St. I.ouis, Mo. 63102

(314) 436-6800

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

Premdent :

Vice President and Treasurer'
Vice President and Secretary
Senior Vice President

~ Vice President - -Operatibxis

Charles F. Albertalli

Charles E. Deaver

P. lewis Frazar.

J. Dan House

- John C. Kelly, Jr..
William H. Laird, IV
Warren B, Lammert, Jr.

Norman V. LeTourneau
Francis E. McBride

- Joseph H. MacNaughton

William W. Sant .
Edwin H. Schriefer
Austin G. Witter

.- _ Night Phone

 436-6804

436-6800
436-6802

436-6801

Manager, Mfg, and Plant Engmeermg

Supervisor - Employee Benefits

Employee Relations Assistant
Manager of Advertising
Manager of Data Processing

- Asst. Treaswer ard Asst. Seaetary

Corporate Controller

Asst. Mammger of Caporate Accorting

Asst. Treaswer ad Asst. Secmtary
Asst. Controller :
Manager of Industrial Relatlons

Manager of (,orporate Accrn‘tmg_

Manager of Taxes

436-6806

436-6800

436-6805

 436-6807

436-6808
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GENERAL STEEL INDUSTRIES, I1NGOG.

CASTINGS DIVISION

1417 Srare Street

- Granite City, lll@nois 62040 -

G18 o 452.2120
February 15, 1972

Mr. James Melano
Senior Reviewer

Division of I i'éeAnsing & Regulations

U.S. Atomic Energy Commlssmn '
Washxngton D.C. 20545

Dear Mr, Meﬂla_no:

Ehcloséd_ is totally revised a-pplicatiori 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
ehmmat\on of out dated data. o

'Yo'pr'.i--e_vAigw of this ﬂa,pp.li‘c‘ation will be a}pp're'c_iél_tevd.
_Ybu’iz"'_s truly, _
A

R. W, Rlp ey
Manager of Quahty Control

RW_R:cr'x'{ _

"~ Enclosure

Vil bl Suytor e S
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UNITED STATES ATOMIC ENERGY COMMISSION

Form AEC-313R * APPLICATION FOR BYPRODUCT MATERIAL LICENSE— Foum uprcel,

{(9-62) . Buddget Bureau No. 38 -RIZY

USE OF SEALED SOURCES IN RADIOGRAPHY

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:

l(u) NAME AND ADDRESS OF APPLICANT - 2. PREVIOUS LICENSE NUMBERIS) (indicate if application is for renewal or amendmen?

of an existing byproduct materiol licensa.}
General Steel Industries, Inc. fing brproduct mate _
1417 State Street Renewal of T icense #12-8271-1"

Granite City, Illinois 62040

N 3. LOCATION(S) WHERE SEALED SOURCES WILL BE USED AND/OR STORED.  {If
\(b) APPLICANT 1S: An individual D A paﬂn»vshlp D A Cnrporrm‘nm An (51 SEALED 50 5 4 i vse

- will be made in siotes ather than naned in 1({a), they should be listed bere.)
Unincorporated Ascociation D Other LJ It applicant is other than an individ- » (:1(3 ne ral S te e 1 Ind ustr 1(-\ s, I nc.
" uval, the applicable section on 'he revers‘e-sida must be comple'ed.. 1417 Sta te Street

Granite City, Illinois 62040

4. SEALED SOURCES 10 8E UsED IN raplograpy 1 1dd Assembly No. 300-041706 (B)
: Radionics Inc. FP60-100-2

BYPRODUCT MATERIAL . X MAXIMUM ACTIVITY

(£lament and Mast No.j | SOURCE MODELNUMBER: | NAME OF MANUFACTURER PER S QURCE MUMBER OF SOURCES
a Cob60 A C-374 ~Nuclear Consultta 280 mc |~ one

» : : .ants Cor P e
8. Cob0 . C-375 g "ole 260 mc 5. one
: ' _ v S calibrated 7-22462 _
& Cob0 c. P60-100 _ ¢ Radionics Inc. |e 80 curie c. one
5. RADIOGRAPHIC EXPOSURE DEVICES AND/OR STORAGE CONTAINERS TO BE USED WITH SOURCES LISTED ABOVE
MODEL NUMBER NAME OF MANUFACTURER (I custom mada, oftach complate design specification.)
a ~Unitron 110A Serial #1116 a.  Budd Company Instruments Division
8. Unitron 110A Serial #1117 - 8. Budd Company Instruments Division
¢. 1 Model P60-100-2 c. Radionics Inc.
6. THE FOLLOWING INFORMATION IS ATTACHED AS A PART OF THIS APPUCATION: (Check appropriate blocks ond attach information colled for in the instructions with this form.)
’ ' Not Applicable " Attached ) . Previously Submitted

[ «leb.17,1969
[] e f8h. 17,1969
[ ~L€H. 17,1969
[] HeBl 17,1969
[] wleh. 17 1969
L
[
0
]

{a} Description of radic_gvcphic facitivs (lnslrucﬁn.n b-a)... ...

(b} Dekripticn ot radigtion detection instruments to be used (Instruction 6-b)

(<] Instrument calibration procedures (Instruction 6--¢} .. .. ... .. .. ..

{d) Personnel monitoring equipment {lastruction 6-d). . . ... ... ...

{e) Operating and emergency procedures {Instruction é-e}. . .. .. .. ..

on 8% 19 ()Q'
oD T 17 1%9
FOB. 17
N, 171969

{DATE)

(f) Troining program {Instiuction 6-F} . ... ...
(g} Intemal inspection system or other management control {instruction 6-g}.

(hy Ovetak! organizalional structure {losteuction &=h). ... .. ..o oL

000000000
| REERRERES

{i) Leok testing procedures {Instruction A—i) I

CERTIFICATE (This item must be completed by applicant)

7. YHE APPLICANT AND ANY OFFICIAL EXECUTING THIS CERTIFICATE ON WEHALE OF THE APPLICANT MAMED IN ITEM .1, CERYIFY THAT THIS APPLICATION IS PREPARED IN CON
FORMITY WITH TITLE 10, CODE OF FEDERAL REGULATIONS, PART 30, AND YHAT ALL INFORMATION CONTAINED HERFIN INCLUDING ANY SUPPLEMENTS ATTACHED HERETO,
1S TRUE AMD CORRECT TO THE BEST OF QUR KNOWLEDGE AND BELIEF,

Genera] Steel Industrle‘s “Inc.

oae._March 15, 1972 . Preside'nt, Castings Division
) Title of Certifying Official

TR Ra T

VW ARMIMG. —18 U.S.C., Section 1001, Act of June 25, 1948; 62 Stat. 749 makes it a criminal offense to make a willtully false statement or ropresentatifip 1o° doy departmont or
agency of the United Smies as 0 any maiter within its jurisdiction.

.—4"



' December 9, 1971

Memorer'\du’m»t’o'Mr. R. F. Harris;

.  To vc_o;‘hf.orm w.i‘th the A.E.C. regulations ‘ffog,the' use of the two Co 60
isotopes in our plant, the following must be carried out at all times:

L _f]nae'fo're‘ anyone is allowed on the roof of #6 Building over the
" #6 Building x- -ray cage, the Radiation Safety Ofﬁcer, must be '
"nohfxed and his permissxon obtamed .

2. ',"Before anyone is allowed to work on the #6 Buildmg overhead
- -cranes, when and if this work is done over the #6 B\ulding '
‘x-ray cage, the Radiation Safety Offlcer agam must be notthed

. and his perrmssion granted.

v Th:s letter will become a part of our A. E, C hcensmg application, "’
replacmg 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. D\tchﬁeld dated November 27

1964, and the’ thu'd revision addressed to Mr. Ditchfield, dated January 28, 1966; |

._'At the present txme, Robert w. Rxpley 1s the Radtanon Saiety Offlcer

@?72',
- R. W, Rlpley -
Radlatlon Safety Offlcer v

. R-WR:cxfr

cc: JP(6) PCW -



6 (a) Description of Radiographic Facilities
f

Section 6 {a)

{Ref. Instruction &

#6 Bldg., Radiographic Enclosure
Drawing of Facility
Description of Sources,
Operating Practiceg, and
Signal Devices
Report of Radiation Surveys
Dated June 24, 1962,
August 1, 1962, and
January 19, 1263

051 Betatron Building

Drawing of Facility
Descripticn of Sources,
Operating Practices, and
Signal Devices

Report of Radiation Surveys

~

Dated January 29, 1971

Government Betatron Buildin

G

Drawing of Facility
Description of Sources,
Operating Practices, and
Siganal Devices
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6 (a) De’scripti.on"Of'Sour.ce.s, Operatingg_Px;acti'ces. & Signal Devices

General Steel Industries in its normal operation produces a wide

range of very large castings for the military an‘d for industry. Extensive

“testing, including radiographic inspection is required for most of these

ICasItings'. To da‘te, we llalre' used quite satisfactorily two 500 mg. radium

sources. These have been uéed wlth a fish pol_e teclmi_que with little

' ”'ra(liation exposure to our personnel. To more easily comply with state

regulations and _to reduce our cost by purchasing rather than leasing material,

~we have purchasedlwd 300 mc Cobalt 60 sources from the Budd Company

\.vhich'ax.-e m'ounted'in_ two Unitron Model 110A roll-out cameras. These _
sonrces_and cameras will be used only in the specially constructed rooms

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

- type. they w111 not be used in other parts of the plant nor m the field.

See attached drawmg for the radmgraphxc room. This room is 22

~ feet wid‘e by,60 feet long and the walls are constructed'of'2‘4 inches of sand
filled eone:e;e block. The room is located inside 'o_‘u‘r. foundry and hence
| doea not'have a ‘roof'.~v »vThevr'e ia~ no. .b'ase‘rnent nOr" open area under the -,roo_m.’v':‘
The.waﬁs';fé ,approacimately 10 feet high with three. st’r'anoa of barbed wire' atoo
tne w{all to make eel'fai'n unauthorized personnel do not ent._e_r.' Red Wal-ning ‘
o hghts a,re_‘_ lnsta'lle_d on each wall and over thve doorway. -‘vThere is only..one-do_or'
into the i—bélm"yohi'c,h is ’lOCIated‘on the north wall. This door is posted and always

 kept l’oéketl." ’.Only'the'lladiation Safety Offi'c'er and the radiographers Working )

under hlis super&i_sion have access to the keys. 'I'lxe'bu_i-lding superintende,nt
never goes into the room without first contacting the Radiation Safety Officer.

He 'does'not' have keys; for the'vsource storage co'ntai.ner’s. Inside the room.

in the northeast corner, is a small v1ewm1., room of about six by six feet square.

The walls of thls room are 20 inches thick made from cement blocks " Between

B2 2PN -aa‘annnan‘\‘n amnwas and Q‘\n mnanteal Anman Ama ameiaw al Tamon winnan Af anmines



~.capsule 'i,r'_\sidev’ thevcastin'g'i_\\(ith_the film placed on the outside. For thts

'pla'té steel as shi'gld‘a. These armor plates are 4 inches thick and measure

six by six feet sénare, :
All a_i'eas immediately surrounding this room are either storage areas

or run ways 'l_‘dr‘tﬁe.mdvement of material and casitings.v Excépt for the door

. afga, _th_é a'_'x‘-ea.- ‘fb"'r approxi;natély 20 feet _adjavcent't.o fhe :ﬁox;th .wall-fi'e' at_ofagé &
and not _\iseé a.s.a-\i:,orvk-'area.v Tbe.v"area adjac’e‘nt 1_:0' vtvhei.'ea..-gt w'a._ll' ia likeWisg'
| bpx'v'ivt.*n"a"rilyl: used_i_vf,i)'r’sto'x_-a'ge and althohgh‘pevrsor.mél_‘cat‘i appfaach ta 'withia .4 '
or 5 fé'et -qf t“_h.é‘:wa"lll',» t}bér.e-» is no Qorking area clqaet thanlS feet away. | 'fhe
. area behmdthesouth Qaii is pretty m_uc_:h'binat:c_e_aaible' to pe_'rsonnei Baing used

. to sto'ré."'dv_ruméld‘i oil. The west wall faces a run way thrbdgh' which small

trucks o;,trac_tbr_s.rriOVe castings, molds and other material. The closest

o mrk a:re'a’isv sorrié 15 to 20 Ieet away.

Al castmgs are placed in this room through the open cetling by
the use of overhead cranes, The large overhead cranes span the whole o

w1dth of the large buxldmg (approxlmately 100 feet w1de) Th_e c_ontrol Lo

_ ca_}‘_nnls 1ocate¢‘i"atkt‘he_ ’fa,r_sontb side of the large Euudmg and .‘}some_l.z..")' :
feet mtheau'The d_i_#tani:e frbfn the wall ofthe .r’adiio'gr'aphic-_rbam, t'a -
a poxntdu-ectlyunder the ébntro’i 'ca.b.in is apéroﬁ;irﬁa'_{:el_y .40--fee";:.‘ He.n'(:e; ..
the cilb's_e':s'tvldis__tb‘a‘:r‘x‘c.e from the wall to the cabin is on the 'o,rd'er.o'f 50 feet
 Since the -cﬂi;ane;'ig;_er a't'o‘r is Workiag' '.fr:‘o.m a point so vfa.f.bebihd'.th'g'-"ac.b'utli
: 'w}vall. of the'roa'm.(-alfhaﬁgh some 25 fée-t up) .he. is_,uhabie tj;o se’é‘o'g- ;;:.lac,ev}

. castings clp'sér'tlhan‘ 3 or 4"feet‘fro_m this wall, 1If 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 ,.}qsix:lt.s<_.

in each‘being‘."sli“ghtly_ closer to the sidé»w;x_lls;, Mds_t work is 'dc‘me With t.l‘\‘é' ‘

C.Iq..i

. reason Ve_ry qﬁjalg_lf source to film distancés‘ (3to 6 inchcs)_ are used ,and héaqé_

the reason for the small sources (300 me aanch)  Thic tashaimes’ alel abo .o
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source inside the casting results in considerable absorption of the radiation

in the cas_tir{g and hence results in much reduced radiation fields.

The _lavrg'é overhead crane is never oper ated over the areas where the

'rédiograp‘}xers’"‘rbOm is located except to place the castings to be radiographed

into the room. It can be shown however that the maximum radiation field
wlji_"c'hfc'ovuldi'exiis‘t" at the cabin of this crane is between 2 and 2.5 mr per hour.

Since the occupancy fé‘ctovr in this bositidn is virtually zero, we consider this )

to be an unrestricted area.

The‘_o_'perlator of the radi_vdgrap_hic unit§ will Be some 25 to 35 feet |

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

= plate steel., k

;Thlve_'ori'ly‘.doo'r to the room is lockéd and bésted on the outside and

s 'likgﬁisé locked from the inside when a radiogra"phe_.r» i.'sl' inside__ working.'

_There 18 a ‘bhzzer on the door to signal the ,6perat0r-‘fi'o'i'n the duts_idé.

A lérge -'r:‘ed light is mounted on the top of each wall. Oné is m_ounte.d
on the north wall _vix;n"mediatelvy‘abov‘e the door. These lights are turned on |

whenever an operator enters the source room or whenever sources are

'eprsed. ' The' li'g_h_t ca‘h easily be seéﬁ not oﬁly.by sbm_eone éttemptin'g to
. enter the ddor._”bgtf'al_so by the crane operator and anyone in this wb,ovlie

. >atea:of'_t>h'e plant,

Radiation area and radiation storage signs are posted on t_h'e entrance

‘doorway. '-.Addivt‘i_'o'nal-radi;tion si'gns are pééted within the radiogr'aphic_-v "

enéloéu;e in c:on'for_mance with A.E. C, regulations.

.. 'The #6 Building area is presently shut do&v'n and no work is

an'tici.‘p'a‘ted" in’_'t‘his, ‘afx"e‘a‘-in the foreseeable future. All.».rladiogr.aphy' is_péffbr-méd o
in the Betatron Buildihg (see Sketch 1 and 2). However, we are sub’miv,’tt'ing"

“Section 6 (a) _Pagé 11



the procedure for 6 Bhilding as outlihed in our present approved license

application since we ‘may wish to reactivate the facility at a future date.

Section 6 (a) »Page‘.} 12 - :



We do nof plan on doing radiographic work in this area in the

foreseeabl_e future.

On August 1, 1962, a radiation survey was performed of the '6_ 'Bui_lding

radiographic Exposure Facility at the Granite City, Illinois Plant of
- 'General Steel I.ndustrries-by Nuclear Consultants. Thi‘s" survey vvas performed" '
| d'urﬂin'g"exposur'e'of ‘2=/co-6° sources from 2 Budd Company Umtron Model 110AB

'umts, wh\ch were" arranged in several dtfierent typlcal operatlng posttxons A

copy of the r_eported radiation ﬁe_lds prese_nt is attached,
" The results of this survey show a high reading on the external walls

of 12 ‘mr/h'r at lb rneter above the floor at the vvali nearesf the 'exposure" '.

‘ location. The average reading. mcludmg background was 0. 18 mr/hr Mosi,

o readmgs d1d not exceed the background level of 0. 05 mr /hr

o The survey of the "operatmns" room- mstde the rad\ographxc exposure

facxllty was 1.35 mr/hr at floor level dlrectly at the door The ave‘rage ‘readmg.' |

mcludmg background was 0. 30 mr/hr Background Ievels of 0 05 mr/hr were )

found in this room.- This room is entxrely contain_ed in_ the restricted*ar:ea,'and

'is used by m.onito_r.ved, personn_e-l-“only.

. W‘e: have '_mad'e no 'changes in bui‘lding'c'onstruction,-" radiogra'ph'ic'

procedure, equtpment, source type or slze smce this orlgmal survey was

: made by Nuclear Consultants. |

The #6 Bu11d1ng enclosure was surveyed w1th two orlginal sources of

."280 and 260 mxlhcurtes of C060 (a total of 540 mllhcurles) Therefore; it»is_
.understood that no. source or combmatlon of sources .g_re_ater tha_n this'.vt'ofa'l w‘_ilil
* be used in #6 Bmldmg enclosure under th1s hcense

6 (a) Report of Radtatton Surv_xs

To comply thh the State of Ilhnols and I'edera‘l r(-;,,ulatums. an area .

‘ radtatlon survey was requested on the Radmgraphic Fxposure Facility of

Section ﬁ (a) Dawa 12
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General Steel Industnes of Granite City, Ilhnons On J’une 24 and

Augustl 1962 a. physu:lst from Nuclear Consultants Corporatnon performed

. vsnryeys. the resul_ts of .wlnch follow:

A (ﬁa) Radiation SurerNuclear Consultants Co’r'porati'on. ’Juoe"24."“19_62

1. -Iﬁsrtt‘pmentatipn. A Precision Radiation .Ihst'ru‘me-r‘.lts.. Inc .
" Model 107c. Serial No. 607H geiger c&umei was _txse_d fo‘i-',the-‘
radiatio'n survey. ’rhe' ra'nges t_'o:rvthis i_ns't_r\tmentare_. 004 e
- 0. 2 2.0 and ZO mr/hr This.instr\'_nmerb_ltfha‘s been _calib'x"ate_,d -
with Co-50. Also. a‘NUCOR‘ cs-éoA‘ ".Clt:xv:t_i}e-l.’i'e‘-_f sun;é_y meter
was.uaed to cross-check when 'pq'ssibvl_e., »l.)ut. ho levvels:we‘re_ _
found _which eiceeded thev‘ i'ange .o_f_‘th'e. geige'r cou'nte'r‘.
II. o F_aci_lity.'and Sotxsce' i:)esc:iptioo; h 'I.'his.“fa_c_illity is locate'd on
| the '-gcound level of the plant. FIt is cct'ri-posed-of- concrete‘ blbck B
walls 24 inches thtck (mmimum) and approxxmately 10 feet htgh
with 3 strands of barbed wire at the top. These walls form an
enclosure which is posted and alwsys kept 10cked Only quahhed, '
personn.el as named in the AEC hcense. are permltted access
to th\sarea.. Such personnel a:e r’outinely. m_o'n_itored for
exf)o.sure‘ to exte r_na) ionizing 'ra_diation:_,_ Additi_ona}. shieiding is
.‘a-t'fo;-_ded i.n.di.viduals insi.dev the.,equs\_u'e,area in.the_. fo_r,rh»o‘_»f-. _.
4' % 4' x6" steel atmor plates, located stcategica’lly ioside the
facxltty A sketch of thxs facﬂ\ty is attached
'The radmgraphxc sources: used in th\s area are 2 Budd (‘n
Umtron_M'vdel ll()_AB,rollout camera‘s.-_ These c.a‘meras‘.» th_o_ugh‘ |
~ portable, are used only inside ‘the.expos‘u'x‘-‘e facility‘desc'.r:ibed |

sbo"ve). Each camera contams a notmnal 300 mxlhcunes of Co-6°
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| They a_ré_de_aigned and approve y'_thguA',. E.C. to handle up -toh
10 cu'_i'_i'es. of Co-()o.. We wiil Be '\;.sing aj max\mum _of _300-1000 mc ,
.(_‘.6.'60‘.- Ea(:h ‘?.am_era ha# apprb'ved loékiﬁg'dew°ic.¢s;
. | . .' Operation. The Unitron 1_16AB rpiloﬁt;c:a‘ﬁ‘aera;' are o_p,er;a"‘téd‘ " _
.r_et"n(;t‘i:if by ﬁe‘ans df,'a.l 25 foot e’#tensi&n_con‘frol frdm beh‘invd
the ;rr"ﬁdr‘ plate g!;ieldiﬁg_."' ‘The sourée :.po‘”s.‘itioni.:'\g.t_.ubes.'a"r:e. |
v‘162¢§t§d in ;.»ro‘pgr‘ei:pqsure:' positioa priér to uhl‘c_.)c‘kih‘é the >_‘l_!n_i't':?6n
cameral Such c.amie.rés_.afg' tﬂeh unlocked Vat'fey\vhifch-til%x_e , .
' x"adio"graphje:.:x"efi'_res:tb a Iocétion,:bilahi"_nid:.‘th'e .__a_r;n.ovr pl;'té- _é-hield{ng
" ffoin w.h__.ich;lo¢a_t.i;oh tb'e s.o.urc.e's_arg :?"i-\x'nfdﬁt"' :i‘qtqfexpo_q\.xre
pébition; 'Hejihgn._i'et'i_r_e's_ to the oéefati_ons -mo}n Wﬁéré lhe»: \éaits - ‘
unttl the exposure is C_Orhpleted; At t}lli.s.___,time .'l. 's,ti'lrl‘ beh:ind-tlhl'e ,7
‘5';-mbr pla_te',_"‘héb‘prdcb:eéd;l to retract ti\ef a§ﬁrc;s i'nbto'th'ei ¢am§r;s. '
The -c;iarn'e'ras are then locked unti]_the' ‘n'e:;t use.
| _f’rior to. any _‘é’ntﬁ ‘int’o the _ekp_psi;f'e arlea, the intlli\iid,\;_a:i‘ o
: éntér_ing" mﬁs_t mpnitpr the ’a;ea, and the came‘ra?. w_ith ab's’u.rv'ey‘- v:i
m’ei:er.»tq _gé_sufe that ;11 _a§urces are cor.ut.ained within theu' éhields.
.A'.dd‘itiongll‘y.. nq:' exposure is made Qithout turning on thé red wa_rpi;ig
lights locafed on eécﬁ corner of t.h.e‘ fa;iility. Fof u';"e in er“r‘;.éi'g.;.ency‘.
a phone is lqcated ingide thé.opei'ationé room. Since the outer door
_ is.- locked -_fro;n the 'inqide _d\_xr'ing expﬁs@éé}f_ no ihad‘v:ertent §.6try _b
to the area is possible. o o
VI, 'RédiAti;n S\.irl‘vey. ' Follv(‘)wini_gb_ ax'-tia:_th'é .vreﬁults qf the _?ad"tva:t.iory\__  ,'_
s’u.'r_"ve"y performed on this facilityr
A. _ E»xterjor .Su'rfa'.ces,‘ Ur‘u.'»est.»:r.i_é'té.d.A._réa.. ‘.
1. Exterior re_adihgs in storage ai.'i_e:as and 'pas‘sa'_:gre__\'\.ray.f i
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1.1 On the surface of the floor at the outside walls of the

‘as’rérage level was 0.8 mr/hr A mav'xirhum‘le‘\}jelf of }
0. ]2 mr /br wa§ found im'me’d'j;‘tel‘y qut..sid;é:_‘t‘hg .é_f\ii;incé. )
door. | |
1.2 At _l. metevr f:ofp t_he fld_or at'.'.'the;od‘tvs'ic-l'e \‘v.al‘lés.:t'he- N
va'vera.vg.e .lével w#s 0.15 mr/hr. | The méximuﬁ_w level
of 1.2 mr /hr was found im}ﬁe.diately adjacent .fo the

source location inside the facility.

1.3 At2 'mé_ters‘f_rom t'he fl.o’o‘r_.;t tl__ie bnfsidé wall-_ th'e’:

: ,aire:ag’e level was 0 23 mr/'.h:i-.. . The rxia_xi’r‘ri_xim_ljéye,l
ole mr /l’if was again ’_imrﬁégi-i.atély _ac.l:j‘ace‘ntl to the i
'_.‘g‘our,ce_ ldca_tipn' in'_s'idve the fa.:c"i;lity.bw'

1.4 Background in this area was an average of 0. 05 mr/hr. -

The above fepqi_‘téd levels could be 'rédu.é'e:a"té_-:1/4'if the Pértial__

Occupancy factor were applied to this unrestricted-area.. .

B.

Section 6(5) Pagé 16 |

Operations Room, Restricted Aré'a’_.

2. _Reéd’ings inside enc_lbsu_re-iﬁ. Opet’-z‘s_t._iohs‘: _R’obm; G

)

2.1 At the surface ci_f‘t_he_ floor the a‘\'re'x_'fag'.e '.lev‘_e‘l .w_as:.,-lo'.__fi’l o
“mr/hr. A m.a'xivn.n.x_mb'level of 135 mr/hr Wa:_'s_'tl'c:mnd

at the door leading into the ekpdéﬁfé-a'_rea.'_:

2.2 At 1 meter from the floor the average level was 0.26 -

©me/h. The maximum level of 115 me /hr was found
at .th.'e'.dhovr '1;,3(,;?;8' int':o__,t.}‘_é_"t.?*f)(js.ﬁ'r.e_ afea.' . ,

2.3 At 2 meters friovﬁ'.n the floor, the _avéf-a'gg ievel w“ o 33

/e, The maximum level of 0.85 rx /he wag found

at the door leading into the exposure area. .~ .



JOTOUIN R

2. 4.Back'gruu‘nd lev.el. in .,sfo_om was. found fo be
o 05 mr /hr.
Th’e‘ab'c.)"Qe re_portéd levels,\a_\r.e fo und inside fhe‘ i@st‘fi’ct_ed _area'. "
whi_éh i.:;l accessible (;niy tomonitore‘d égéé;()nnél.-. An occx'xpa'ti_.o'n.
factor of 1/2 has been found to aﬁpl.y_for_‘-this_;' a;-e'a .d‘ue. té |

voperafions, scheduling. -
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' CONCLUSIONS _
. .F'rotvﬁv'the: ebove survey ‘t}“)e‘ folloWihg c‘onclosions‘:-me‘y be drawn:.
L 'Théexisung facility is .s\{ita'bl'e. .'fc;"r Tuée‘ .fop t.l.ievrad‘i'o.gi'aph‘.ic“
| _.proc.edures outhned in thc AEC hcenemg request of March 7. i962 | .:
(AEC 313) and subsequently approved on AEC hcense #12 32:1 1.
‘ "Such use w:ll not result in exposure to non- occupatlona.l personnel
| in'exoes‘s of the limits specifie‘d' in Title{_lO, Code of _F_ederal
iﬁegulétioﬁs; Part zp; . B |
II. . Normal us‘agepof» the Operations Room located in .ree.tricfed area.
ehouid v'notv.-x_'_esolt in exposore to raoiogpé-phe; s.‘-ir-x e:l:io’e:ss- of the,.
pe';"r_nise;it_)'le ‘l_i'mite epeei‘fi_e_:d- in .Title_. 1.0_’, Code of ,"'I:.'.‘.ed'_e.vra_il 1 |
"_Reg‘\‘ilé.t_'i,on's,_ Per.t ZO-_for. oc'c':upationally:e:iposed. p:e::r}s_oﬁoel. In_deed,
'.if p'res‘_.ent.occupa"ncy f;_etofs coptinué-' these ih'div_‘icv]uals.’ should' E
‘~no_t_',1"'ec"ei..ve Q‘hole rbod:y e:'fcposui'e:s m ex_.ce‘é“sb:oif.a.pproxi.ma-ie.l)rj
1/16 of the'perr_x‘li_bssii_b.ie :limits;_ c.‘liur‘.inkg a oo'g?x;al_ 40hour wofki'weele.-

- This report is respe'ctfuliy submitted.
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6 (a) Radiation Survey. Nuclear Consultants W. R. Konneker Ph D.. Certxl‘ted

Health l’h cist J’anuary 25, 1963

Mr. Wil_liam E. Davis’

Plant Metallurgist = ,
General Steel Industries . ‘
1417 State Street

Granite Clty. Illmms

Dear Mr. Davm' ',

Enclosed you will find a cross sectxonal drawmg of your foundry buxldmg

o ,. #6 in the area of your radtographxc room.

'AB you will recall last Saturday (January 19 1963) durmg my visit to -
~ your plant, I made a complete radiation survey of the area 1mmedxate1y
- above the radlographlc room to determjpe; by measurement, the actual

radmtion fields present when your Co- radlographlc sources are in use

I had. previously made calculahons of these fields for you; bowever durmg
your last A.E. C. mspection the questlon was raised as to the actual ‘

o '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 bmldmg lmmedtately above
the radiographtc room.

,These measurements were made with an NRD Model CS-40 1omzatlon type

survey meter. This meter had beep calibrated in our laboratorxes using a

-Bureau of Standards _cahbrated Co- standard

' Two measurements were made - one w1th both sources placed 1ns1de of large
_casting as you would normally use them and the second set of readlngs were -

made with both sources laymg unshlelded on the floor of the radlographlc
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. immediately above the sources on the catwalk reaches a-
maximum of 7 mr. /hr. when both sources are completely exposed. Thls 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 oourse. be allowed on thls catwalk when the sources are
in use.

The other questlon posed by the mspector was the possxble radxatlon t'telds
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 helds

~ 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 R glves
the calculated values for these various positions.
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~ enclosures

_M_r; 'William E. -]jayis_' -
_ G'ene ral Steel In(ﬁlu‘strie‘s

As can ‘be seen from. thls table, the hlghest field is that in the rldg,e area .

v lmmodnatoly_ above the exposod sources at position 1. This representq a

field of 0.85 mr. /hr - well below the 2 mr. /hr for unrestricted areas and
would mean a person would have to remain at this position about 120 hours

‘per week in- order to exceed the 100 mr. per week _11m1t_. A most unhkely
situatmn.. - :

1 would, however, recommend you extend your company pohcy of req\nring
-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 w111 be in these areas when the sources are exposed

T further recommend you make this report a part of your permanent records k
- and submit a copy to.both the state and federal A.E. C. -inspection agencles in

answer to. any questxons they may have concerning the rad1atxon f1elds and

: control of areas above your radmgraphxc t‘ac1ht1es

'. Should 'you-_have any further questions, pleaSe ca.lI on me at your eon\i’enienee.
Sihce';éiy._

'NUCLEAR CONSULTANTS CORPORATION |

'W. R. Konneker, Ph. D, o R
Certified Health Physicist . . . WRK:im

cciWRK
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. B, - Catwalk on top of crane

_F.  Catwalk immediately above

CTABIET

Sources in
casting -

4

A. Seat of the érane operator

€. Catwalk imimediately above wall

o D. Catwalk irhmédiate_ly above sources

E. Catwalk' about half-way between
- sources and operator's position

operator's position

© G. . Catwalk immediately above

end wall of room
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0.5 mr. /br.

“1me. /br.

1 mr. /hr a

31/2 mr. /hr..

11/2mr/hr ‘
~1mr. /hr'.'

0.5 mr. /br.

_Sources on

floor

lmr/hr
2 mr. /hr.
7 mr/hr

2 1/2 mr. /hr.
11/2 ‘rﬁr», _/hr,:

I'mr. /br. |
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TABIE II

.. -All based on both sources corn'pleteiyexpesed,us_ing‘ closest vvm_easured -

point and the inverse square law. No additional shielding assumed. "

L. Area between two buildings 63' from

sources (use measured field at C for calculatlon) ','0;‘4"mr.‘/'hr. B

"H. Platform 1n31de bu11d1ng used to work on window

~ controls 60' from sources (used measured fleld R
- at C for calculation). - _ _ S0, 52 m'r,.~/br._ _

1. Ridge area on top of roof 52' from sources: (used

measured field at D for calculatlon) - : ; 0.85 'x‘m_-.'/hr. _'

J. - A second platforrn inside building used to work on’
window controls 56' from sources (used measured v L
field at E for calculatmn) - : _ 0,45

K Edge of bulldmg 62 feet from sources (used measured

f1e1d at ¥ for calculatmn) ‘ E 0.4 mr. /hr..
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-6 (a) GSI Betatr"ﬂ Bulldmg

Descriptic.. of Sources. Operating Practice. and Slinal Dev1ces
A second radlatmn area at the Gramte City Plant of General Steel

Industrles is the GSI Betatron Bmldmg This_a._rea has been approved'by the

'St_ate Board vof Health of Tllinois for ope ra"tionv»of a 25 M. E. V. Allis Chalmers

Betéteon. It is en ideal area for the 80 curie souree_ ef cebelt v66 ‘whithvis'.
}rhounted in ;_raidie‘g_raphic c’arheea m_edel_P60-100-'2 m‘a.nufaettiijved b‘y_.'Gemm_a
Industries o.f vBa’tovr'x Rouge, i'.ouieia.na.

The two Budd Co. cameras C-374 and C- 375 aré also operated in tl’ns.
ereé. Co60 sources of 280 and 260 n:ulhcunes were purchased with thesev |

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. Co60. The vother will be exchenged for ‘e 2_50 - 300 mi*lli.curi_es'

~of Co60.

' The two Budd‘.cameraé with sources of less“than 1 curie will be ueed in
the -Betatron_Building a'ceording‘ to Drawings #2 attached, without d_ril_liné additiohai
holes in the cbn‘t'rol', room Well. .The 10’ thick eoncrete a“nd‘ e-a,nd filled walls euﬁply
ampie’ prdteetien fer less than 1 cﬁfie soer‘ces. 'Ihe 80. curie source ha.s .bee:i -

approved under the present license #12-8271-1 written in 1969 for operation es

pictured in Drawing #1 attached. It will continue to be used in this ‘r:na‘nne'r. Any

replacement for this source will be 80 curies or less. If greater. a re-survey
will be made and Submi_tted to the AEC in accordance with x'-'equilreme'hts.

The Betatron Building is constructed of double walls of 8'" concrete "lap

~ joint" slabs. The walls are 9 to 10 feet a'pax.-t'. " The space »betwee‘n is filled with

Hsilicé sand. The walls and sand are 25 feet .high; Drawi.ngs #3 an_d #4 with

Drawing #3A overleaf, gives dimensions and an dutlih_e of adjacent buildings. A6
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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 excli‘ldib-g‘theijpr"oc'essi'ng area
and control room, is considered as a restricted area (see Drawing 3A overleaf), -

No. 10C & F Building is the ('.llolse“st 1007;’occupahcy building. It is -

_ attached to the _Betatroanuild‘ihg by a 39' long 'c‘o_iridor, \';v:hiéh_-vis uée_d only_fo "

" move ca.stin'gs‘ and suppliés in and out of the Bététro'n Bﬁild{ng and 10 _Bg-'ild.ing. v

A cdstings transfer car which is powéred by an'eléctric motor and.

- controlled by an attached hand control is used to. transfer ma.férial into the

exp_o'sure_-ropm_iby. _'tl;vix.ali_fived peir.sor_xnel.
CIt is sevpa.i‘a-t_e'd' from the Betétron, Buildi-ﬁg bylarge aéuble ieaf d'o"tv)rs‘ '(,C) | ‘A -
in Drawings #3 and #4. Thev bgttom dor’)'r.iéx_ lead lined. :Thé doqf_s are's‘o he.‘a'\.‘vy
_theyi re'quirg’ laf'ge electric motors to lift them. Cqﬁtx.'o‘lsff‘dr the doors alf_é |
.lo_cbbate_d a.nd _o'.pera.t_éd‘ from the in_side_of. thé.Bet#troh B\iildipg-only.. 'fhe other end
of the corridor is separated from C & F No. 10 Building by' lafgé do_ubl,e‘ gates of
‘wire mesh, each side of whiéﬁ is’po.s£ed with ""Radiation K:eep‘ ._Out"b signs.
"There are no below ‘grvound' 1_evé1..roo_mvs. in this ;rea. D;_rawi_}n'g #4 shqv&s_

elevations of the area along the .line A-A of Drawing #3. This building contains one

room on a s'econd_‘elbevation which is entered from the locked Betatron control room

and houses the electrical apparatus necessary for the “functioning of the 25 MEV B

~ Betatron. Maintenance checks are made in this rbom_ once each week for a total -

of one to four hours. The electrician is »permitt‘ed to enter only _wh_eh radia_ti.(»h_.'

-sources are secured and he is required to wear a film badge when working in the

-area.
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- with "Caution Radiation Area' signs on all sides.” The corridor area between gate
g | gal

inside the exposure room and énergizes a "Flashing Red Light"-_’wifbin the b\uldmg

‘ réom_at‘ door_ B‘and on the outside of door C.

"'panic button. "

’.v’is_i_l‘)le to people in the processing area. Door A is kept locked at ali_times,iwhéh.

6 (a) Signal Devi(:es
| Enfratice fo the radiation afea is made through door B and C. Drawing |
#3 Door C is'.-'fhe lafge double leaf d‘oor. It can onlj,b'e__ o.pé‘ni_ed‘ fro?’n the iﬁtéribr_ >
"_’f. thébu‘;ll(..]i‘t‘};.","lwiit‘h the aid of an electfi.c motor. Red \;arning_lightg are 'm'ounteé
“on :.thév é;)rr_i:dm.-. s'id_e of thc; door and a "Caution Radiographic A:éé" sign is on tl;ev
'déor;‘ | |
”Docl)lr'(li.)'vis -poste‘d with a "Cautibn Radiation‘»A_rea" sign and kept sﬁut,

Gate D is '_p_os‘ted.. with a "Keep Out" sign. The wire mesh fence is posted

D and door C is not considered as a restric'ted area as deﬁned.by'AEC. It is

restricted in the sense that access to it is limited to _transfer of césiings' and
supplies. It has an occupancy of less than 5%.
" In the exposure room midway along the 10 sa_n’di filled wall separating

tﬁe 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
It also energizes ''Flashing Red Lights' over a warning sign inside the control - :

I The -aﬁdible a.-lav_r'm is pia'mly heard at d_oor‘B"ihsi'de‘_t‘he control.r,o_om it

,t‘}'a"e_. »d'oo'r is opeﬁe’d_ hy mi.stake. Near _thé monitoring bd‘e.vi‘ce is a. ‘la_rbge buftpn iabeled}
_Wf)en_:th.is. i_s pushed, an alax_'rh '.gc_)'ei.s off m t‘liie‘ contvrc_ibl 'r'-oom}" to |
nc‘>.ti'fly’_t‘he fadi';g'rapher_s'-that.' ih spite ofl' all pr'ééaﬁt,iﬁaﬁé. 'sar.ne.éne.i_sikip t_be -
epr;u_re roorp.
’Doér' B may be opened at all times from the l_ex;.pos_uré 'r:nom: Sidé; : o.n.é»‘
wall of the con.'t'rolb» room has large '\vin.d(.wvs: all inhabi'tant‘s ufv this roorﬁ a‘r'e

either _thev' Coéovor Betatron is in use:



_ filled concrete walls including the passage area up to the exterior sufface"of"t'h_ve‘:,f "

- “double leaf door (C). As an extra precaution, the fenced-in area is included as )

6 (a) Raaiation Suryex Report - R. W. Ripley, January 29, 1971

A radia't_i.pn survey was madg of the‘ entire area by quert.'Ri'pley.
Radiation Sé.fet.y Of{icer, and Walter Richter, aﬁ NDT supervisoi'. The pro_céd\.;l-l.'_es
followe’d_;_ﬁdb results obtained were és fo]]uw.s:

The 8.0.(-*..ur1;e squrée v.va's placed at a 5 foot hgighi at the two locatiof;s

marked X'.oh_Draw'ing i, A chart was made and is attached as Table 1. . Radiation

' :.1e:vels lli'é.te'd afc the highest found for either location. During each s.urv'ey'...‘th'e 1

' source was not s_hiélded in any manner (such as being inside a casting or shielded

by an_o.ther casting)v_’as it wquld be in actual operation.
| The -sﬁfve§ was mad_.e with the source at loﬁafién:#l._ Drawing #i, .outv'side
the casting r‘adiégfaphic center as one of tﬁe worse p.»bss'iblle lcsc'ations" for -
fadiétion lgakég_e. " The source will not be us*e“d at this pbinf in n‘ormal'-ope'ir;t"ipig‘._ _ s

practice. Radiétionr levels at the right side of the double leaf door (C) were 4.4

mr /hr (see Té.bie'li and -Drawings #3 and 4) at a height of 12 feet, which is j'usf |

~above the vhoriz‘_on_t'a‘l junction ‘of the double leaf»ddo_r.." The doorway (E) is u"sé_d; g VI i j

once or twice a vy'e_a"r in order to check the transformers located at (T) on

Drawing #3.

The’ av.ng'le.ofra'diation' from location #1, D'réWing.'#'l, ‘'was such as to just . X
cut the cﬁorner'qf.the end of the 10' thick wall, miss th‘eb é-orner_ of the 4' ’c'onc'.z_'e_t/e"' S

block wall at the double leaf door and not be blocked by the castings car, thus

giving maximufn r_:é_tdi_ation level at the double 1eéf door (C).

As a result of the survey, fh_e B_etatrod Building is considerédsa(e_ t'.pr'.‘

'radiogr_aphy _\‘while"follow‘ing GS1 operating procedures. The 2 mr /hr x"e“sjtbrictec:! :

area is confined to the exposure roorﬁ area as surrounded by the 9"ar'ld 10' sand
ed to |3 . y ,

a restricted area and so posted. See¢ Drawing 3A restricled area overleal, for the =

restricted area boundary.
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RADIATION SURVEY CHART - BETATRON BUILDING

Radiation o
Location - Level - 'Remarks
Control Room = - 3.0 lm_r/hr ) _meter held against door Joxnt @ sketch #4

" " .6 mr/hr | 2' from door . :

v .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 §' height,

._entire extetior wall surveyed :
Transformer Room 1.5 mr/hr at meter door ( @ in sketch ¥4) '
oo 2.0 mx/hr | at open area in ceiling - wall junction near door
' ’ ( ©) sketch #4). :
Outside" Surface of .3 mr/hr | left side 5' high v ‘
‘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
S .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 3 taken against exterior surface of wall
Corner at Door F .2 mx/hr R

" Table I
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~  © (&) Government Betatron Building

Descriptio fSnurces. Operatmg Practlce ‘mdﬂ-'Sign‘al.Devices

B In addi'tion to the GSI Betatron, Our fac111ties inclnde a second

vBetatron Bmldmg whlch is owned by the u. S Government The Government‘

Betatron Bmldm[, houses a 23 MEV Betatron manufactured by Alhs Chalmers
-M_am_xfacturi'ng : Co_mpany.

This fa-cility has bee'n q_\it of service since Decembe?;:{l, 19'_70; We

 ‘expect, based on production forecasts, to reactivate this facility in the near

future. 'and-',reques't'avpprovall for use of sealed sources in ?_t:hiis bﬁilding ac»c'.ordingl_y.

The facilities description, description of sdurcé;_,’ Op'e'x_'avt‘in'g practices and safety

device’svv'vhvich will be employed \'v‘_h'en reaetivatea ‘are as’ fdllow.s.:

. The construction of this building’ is the same as the _G_SI Betatron from

~ the standpoint of‘r_.adiog_raphic jxoom size, wall and roof construction, _iva.ll_ -

"th'i"ckngsses-,‘__',}and;e_tll'aer‘ characteristics which mu:stA be c.on'sider'ed _inm_meavs'u-x_'in.g‘
i'radivo'g‘r.ap'h'ie field eontainfnent. The control room and 'precessing area is
ar:anged'differe}ntly'_’,as -“m’ay' be determined -b_y‘a »cbo‘nipar;i'son of the two Facilities_
l‘)ﬂrawi'nés; howe'\.l’."ex.', _this difference d'oe‘si not have e_ffec.t‘_‘o_'n 'th.e_ Radia_tion' saféig} .
of vo‘pe.ra_ting ée:x_-'soinnel.

Wew111 ‘u,e‘.the' folllowing sealed sources in tl')‘.is‘“:f_a.'c‘i'lity:v

Source: 80 curie, C660

Radiographic Camera: Gamma. Industrles. Baton Rouge 'I_.,a..,-:-
' Model P60 100- 2

'Sour'(:e:.f.' 280 millicuries c°60

R'adiogrfaph'.ic Camera: Budd Manufac turmg Company
SR ' Ser. C- 374

Source: 260 millicuﬁes. Cob0

Rad.i'ogra’phivc Ca-rhe_ra Budd Manufacturmg Company
' Ser. C- 375

'Section 6 (a) Page 35
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 As state opreviously. the two later sour 3 have decayed to less than

100 millicuries and will c-‘r\ient'lm'l]yv be replaced with on»e. 800-999 rﬁﬂ.licu_rie .

(“060 source and one 250-300 millicurie source Coéo_.

- The wall of the Government Betatron Building is drilled as shown on

the Facility Drawing at approximately the same location‘asb described for the
"GSI Betatron Building s0 the same operating pijacticés" will 'é'p’bl"y f'o_xf the 6060 .
‘sources as 'outlined in section 6{e) Opefating Procedui'e for Use of Cob0,

Radibgraphi'c Sources in the Betatron Room of 80 Curies .Maxi‘mum."

Invo‘r'der to use the listed sources in all permanent facilities , itis o
necessary to transport them from one location tov'anbth_.‘ei-.- - The movement of
sources from one location to another will be handle'dv.asf_ outlined in Section 6 (e)

Procedure for Moving Sealed Sources Between Raaidgraph'ic Ehclosurés; E
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v (@) JuUvCoLLILLIC UL Delatron pignal pevices
&y &

Thls buqdmg is ecﬁﬁip‘p_ed w1th audible énd- visible warning _1-;1gh_ts w'ibr,ed N
into the b.'-etva‘_tron‘cfi_vx_f."m.litry. When sealed sources are used in th1s fa’éilitvy. k‘a‘
calibratéd érea-inéﬁitor,’ in’édrporating signal light's v_isvi-f)lfe in the ‘co'nfi'olvrc‘)om
and at tiwe' entf; aobr t'o.the radiation ar’éa will bé e"rnplo‘yed‘.

‘ T'his': building is e‘ntt‘er‘_ed through two doors. The entry into the R'a‘d'iat.ion_

Areafrom :ou.tdﬁor:é.:'i.s a d‘éuble lé“af'd>oor- of a s’i:ze to be‘rm_i't entry of a r.'a.i.licéf,'.'
This door is e‘1é;¢'t'?{c.'au§‘ofier'ated from inside "t"hvé‘ ‘Ra,aia_'ttén_"Afea-érﬂy.} The ~

| se_c':.é,.n_.d entry i_r'xt'q.the..l'\‘.édi;ation,.Are'a.\is fr:dm a ‘pede’st.i'ia:n}s'i'z_.é d'bojf‘.fro_m tbé.' B

- COnf:éi, Room A'xjea.".__}.ih_'.ltry to .th_e‘e _Co'r_i.trol Rdorﬁ A:r_ea._ from outébor.s is thi'él;.:glu
'a'_ped_evs_tfﬂia'q_siié dbo_i-\év'a:,y Whlch is. 'l.dck_e_di at ail time sw1th I;ex‘s\ .c.or.xvt:r;)v'llre_d" B

- as noted pfevi'o'u-sly._'

This 'ajéb.rﬁvéy_ai§o has a,b@'zzer with the céntrdl butt".on.loca;te’“d _ox‘itdoob'rs_
so pefopvlle _cvar'i co'x.1t>_a‘ct thef:()[):,é'i-a;tér aﬁ;] .gain.éntr.y with:‘h_is épprov'.alr. |

Each o'.f the threevdo'ors_ desc’_'ribedvha\‘r‘e poéféd oq.fhefn at e}e_ level
heighi a sign thi_c,h” c'ar;taih_s the R-adiati'on:Sg.rmb.ol and rea:ds,."C.aution, Radiation |
Area“\. .

»The Go_vv‘érv_i.fxfn_ent I‘3‘etat_ron.._Con't£ol’ Roém is équipped wi;ch a__direct
telephone line to the GSI Betatron Control Robrﬁ which wili be manned at all

times when sealed sources are used in the first location.

6 (a) Government Betatron Ra'diati'o'n Survey . .

We anticip'_a‘.tevthat rsi.hce building.constfuc‘tion is thel'_s‘am'e as the

 GSI Betatron Facility, that radiation field le‘vels"wpuld"bé approximately. the

same outside the buiiding and :_iri the 'contr01 room.

'As a verification measure, we plan to conduct a-survey when the sealed

sources are ‘m‘o'vev_d""and supply the Survey Repo_rf as addendum tqfthis__'applvic‘al_:iqn

~ for information pui'.pc_)s_es only. -

“Section 6 (a) 'Pag_e.' 37



: 6. (b) DESCRIPTION OF RADIATION DETECTION
' INSTRUMENTS 'TO BE USED
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6 (b) Survey M irs

We have 3 Vlctoreen Model 592B survey meters, ser1a.1 numbers 3432 4032

and 4048. The V1ctoreen Mode] 592B Survey Meter is a battery operated ion:

chamber 1nstrument for the measurement of Xand gamma radlation.over the
‘lrange of 1 to 1000 mr/hr Three' linear ranges with full scale sensitivities

of 1000 100 and ]0 mr/hr are prov1ded A rugged fiberglass reinforced case

house the c'orr'_xponent and ion chamber assembly.b The case has a top and

o bottom section 'll'ei.d together by two dzuas fas'teners,‘ _The'meter', i:wo controls

ahd_ a carrying,handl'e are on the top surface of the instrument.
The ineter"is graduafed from 0 to 10 mr/hr. The_'OFF-ON range
selection swit.ch_knob and"’zeroing' control knob are iocated to the left: and

_r_i'gh:t of vt'he car‘rying'handle; at finger tip reach. 'Three range positi:ons,}

- X100, XlO and Xl, ‘are marked on the case top. A guard‘ ring protects the .

~ zeroing knob against accidental displacement.

Reference‘data":i |
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 scale (0.50 to. 1.3 mev).
d. :'.’v.vBattery complement.. Three RM- 4 mercury cells 1 3
‘volts each S1x number 412 Eveready 22 5 volt battenes
: .,3;, . ._B'att,je-_ry _11fe‘300 hours-._ | -
f. ‘Welght 4-3/4 pounds
g. B ‘-Dj1rnens1ons:‘ 9- 7/8 1nches by 4- 11/16 1nches by 4- 1/4 mches
h "bTube complement One 5886A one CK5470X and one VSlO

Operatm&Stops of the Model 5928

- a_.. . Turn-the 1__ange. to z_ero position,
. b. Adjust the zero contw 1 so ﬂwaf the meter reads exactly zero. In the

- __z__ero position, the input has heen switched 'tova re'[ere'nce_poten_tiaL



[

s 1 the instrument has béét_l swit: wd_t‘o ni_éf‘icim\;’m sedsitiyitf
Xl» which a.l‘lsowks acéurate zeroing i_nva ra‘d'i_a'tti:dn i%i‘eld‘.; |
c. '_'['_urri“th‘_e‘ r'a'nf‘ge switch to the C100, XIO or Xl _réngé, a;s réqui-l;e‘d. _
;ind. ti:e bi_nstrume nt willv mea.s;ir'e gam':m.a ‘raai';tidp 1n mr/hr
E‘a'ch ' t‘im‘e,r the mstrument is turned off it is édyisa_blé tozero ‘ihel swit'c‘he's :
av'.g_va"in \'v.i/_,hen‘_a. né'\&"m'ea;s_ux;eme_:rx:t is iﬁadé using theXlOO, de- r'a;ng:e"s.'. This -

" applies to situations when frequent measurements are made as in surveys. -

6 (b) A If.ve.r:'!. M:o.x;ii.tor' -
o * An .av.rela.'. rij‘bniior 'manufac’turéd by BetaIndustrles _'vt.)f.iB'&_l;ton'Rc'>u>vg._e“‘,' ..I_'..é. . _
is 'loc.at'.e.d in the éxpoﬁure ro;m of the,be1.:a1;rv.onb bu11d1ng . |
.T_h‘e ﬁie?érié..graduated 'fr.dm'-'O to 5 mr/hr \:y.i.-thitvl:;'fee"‘r'ange poé._ivtivo.vns, | : ‘
of 1x,_1ox,fa“‘xia'1d_(‘)x a;'a,-g"iven preéet 1évé1 »of'zx;adia.ti.vgm 1t at‘:.tﬁav._te;s’.‘ ‘an ;.gdim'g'
‘alarm and a 'fla:.s‘hin‘g. red light in the exposure ’réorh. >It. alsé c'v:ontrols'vthe
red warning li‘g'htsb in the .co.ntrol»_ro‘o'm, and on the 6utsidé_ of the 1arge..gi‘ou51e ‘
Leaf doo‘r..: | )
__W‘év"r‘rllai_n_t.a‘in two of fhese instruments, ’Sér_ié.l- ngéxﬁb.er-s '0'012 .a.'n'd'AMIOI:.
They v‘a..re.c‘a_'l'i:brat'e_'d ’a,:t lea..st once each‘6‘ rri_o'nths by .G'a_rh‘_fxll_a_.Ipdi.lvvs;t:r'ié.g:,-.In,c._: ,
a diviéior_x of .N_uéﬂi_e%ar S‘ystAe_ms,. " P. 0. Box _2.543; Baton ‘I#éu.ge,' La. 70821
VC'avliI.n.'afiqn r'e_c._.o_r_d.‘s _afé ,. m_a_.inta.’i.ned ‘in the 1.3:e_tatﬂr.onv»b.u‘ildin‘:g'._. After any

.repairs are performed, the instrument is recalibrated.
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6. (c) INSTRUMENT CALIBRATION PROCEDURES
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- 6v(_c)‘Ca'.1ibrétio'n rocedures

T»h"e .th.reé 'lk\"u,co_x"‘ CS‘-;4OA Sur'véy..'rﬁet‘e'rs:arev c‘:'a‘l‘i_b,rat.ed bythe St. 'I,b\:xi.s.'
Te‘s;tin.g-.T.abora't-o'x_vl‘i‘:e“s_; Zél_'O-_'Cl.ar.k St_r'e'et:.. St I...oqié, Mi:_s';sb_u-r‘i‘ 63103 The :
President of flu; p»().rpl;)‘r:étion is Mr. C‘.‘:__I:).I.'.Trowb'ridg.e. o

The ca.libra.t.io'n. is pex?fo'rméd und._e‘r. AEC I i‘c_‘ense'#'Z't}..-0.0l‘SS-O»Z,
éxbiratibn dété.Septérhbel;_‘30, ' 197.3. A statement of calibi;a»fiop :15 afflxed t'o»l

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"'a'lw_ay_s h.vav‘iv_'aﬂ ftv‘)ci'o.i'- 'moré célibrat'ed_ éuryey ﬁueté'x'-'s.'av‘.ai'l'able f’o'r. vu‘s.é. A
formal certification of calibration is submitted to GSI f(_‘)..r»_fivle. | If'i:th_é .inv..i'_;_:tr.um.en't.
i‘_s"'outﬂof -'Cvaliibr'a;ti'on_b_r flfvrepéir is. il.'ldiC&te..d,... it is ré»cal'ivbré_t;_ebd_'é.f_t_er f;pair,-
r.e,gé.‘rd_less_ _‘of _I}E}.(t'd‘.‘u.e ..da_tev. fo? calibrétioﬁ.

The area monitors as described under 6 (b) are-calibrated every _s_ix_ o

 months by Gamma Industries, P.O. Box 25_43., 2255 T»ed”fv.D‘unh‘am'Avenué,

Baton Rouge, Louisiana 70821.
The calibration 1s performed under 1theii‘_}AEC' Licénse #17--00363-03.'

A statement of calibration is affixed to the meter at the time qf'(ial‘ibr_z-l.t’iiqn

» _.plus the due d_at'e _of_the next calibrétion.» e

If the instrument requires repair, itis always recalibrated after repair.

Calibration Certificates are r_e:cveived by the Radiétibn -Séfety Officer _

o who reviews, in'i'ti;als,' and forwards them to the Plant Aéc,bm:"xtant for. per.m'a:nent

file.
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6 (d) PERSONNEL MONITORING EQ-UIIP'MEN-TT .
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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 Victereen -pk.)c_kel' chambers.

In addition, we use, on.various occasions, Bendix dosimeter charger

906, Serial No. 01012 and 00533 with pocket chamber #638 and Eberline radiation

' monitors R’_I"-l.'

Film badges are supplied by R.S. Iandauer. Jr. & Co., 3920 216th St., = "

. Ma_;t.eSon, 1. ,,.'_al"ea.‘co_i:i'e' 312. Fach. individual radiogi‘_a"ph:e.r:.weéwrsv_his':pe_f‘soﬁa‘_l_'."'

film badge and vthe. film badge report bfec_:ob'm'es,t_he' permanent fécbrd. of the'.‘.. s

‘ i'nd.i_vfidual_-eicpos'ure dose; Forms AEC 4 & 5 are maintained for each indiv'i_dt:).al.,”v"

At least 4 extra film badges are received each week in the event they are needed.

‘Bl_ood i;ouﬁts under the s‘upervis'im;n of GSI phys1c1an Dr B_re‘n.nan'.b_ al_r.e ‘

taken atvbti_m‘e o.fb.employr‘x_'lve'nt.va_nd sepa‘ration.‘ o | |
'. The \§ear_ing ofk éersonal monitoring eq_uip’ment’_é_f;&-proce‘durés_ to fo.llo'w:_ﬁ.
in the event of d.is.c_ha;r.'g'eé]_‘ cll‘q.s:i_me‘teri's are é&;vg:é,& 1n d""et:ai.lvi}-'in ‘thezr séc_fib,_’n{_b fA(.e').'l .

O_p_ex::ati‘_ng and Emergency Operating Procedures. :
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6. (e) OPERATING, EMERGENCY, -
. & MAINTENANCE - INSPECTION
" PROCEDURES o
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C : _General Steel Industrles “nc. -
General Ope: ratlon Proc edure for Use of Cobalt 60 Radmgraphlc Sources
All 'Ra«hog.,raphm s" (as dehnod m Tltle 10, Part 34). shall

. .Read and understand Parts 20 and 34 of Title 10 of the
' ‘ _Code of Federal Regulatlons

2. Read and become well acquamted with the Instruction Manual .

"‘"-df%f‘: for the Budd roll out camera dev1ce and the Radxomc Panoramm.;
' camera : : :
3 'Read and retam a copy of these Operatmg Procedures and the

‘ attached Emergency Operatmg Procedures

4, ’Recelve 1nstruct1ons in the operatlon of the exposure devlce
C 'and recelve actual experlence in 1ts operatlon )

5. .. Rece1ve mstructwns and procedures from the Radxatxon Safety
R Offtcer. B - : ‘
- 6 - Recewe mstructlon's in health physlcs ' momtortng and personnel-f_ o

momtormg ‘and dosnmetry from GSI personnel or other sources

o as deemed necessary (See initial tralmng program)

_ Above mstructmns w111 mclude 1ectures, actual use of. exposure devtces and

survey instruments,. .and’ pract1ca1 problems, utlhzmg Appende A, Part 34,

.' . Title 10, as an outlme A copy of this trammg program is attached as 6 (f)

' There w111 be no transportatlon of sources or exposure devtces to any held

location; however, they may be moved to any of the: spec1a1 radlographxc '

- rooms within the plant A1l records will be maintained by the Radiation . .~

Safety Offtcer or by the D1v1smn Accountant m the D1v131on Accountmg “

-Department at the same address

Keys to Radlographm Fac111t1es will be in the possessmn of the Radtatlon

Safety Officer, the Nondestructlve Testmg shift supervisors, and the Quahfled

Ra.dmgrapher on the shift. It will be the Radtographer s responslblhty to.
turn in the assigned key. to the Shift ‘Supe rvisor at the end of the shift. who m

turn will assign it to the Quahfled Radlographer ‘on the followmg Bhlft Keys

~ to Radlographtc Fac111t1es shall remain in the possession of -the asslgned people T
" and shall not be transferred to another person regardless of position or title . - ]
. without the approval of the Radiation Safety Officer. 1ost keys must be 1mmedtate1y

reported to the Radiation Safety Officer.  All Radtographers must wear film.
badges and pocket. chambers or dos1meters when workmg in a radiation fxeld
environment, whether the source of radlatlon be Co60 sources. x-ray or.

. betatron
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Operating Pror dure for Use of Cobalt-60 Radj raphic S,o'\irces‘ of Tess

~ Than 300 milli. .ries in No. 6 Building - Radiogsaphic Enclosure.

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

ey

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.

Place film holder and any other equi.pmeht taken into the room

in the small viewing room outside the radiation area (but within
the radmgraphlc area). Using the’ survey meter, make an -

' ‘entrance survey of each exposure device (Budd Company S,

Model 110A" Unitron Radiographic Camera), makmg certain no
sources are exposed.

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

‘Follow maintenance and inspection procedures and make dally

and quarterly checks and be present when the 6 month check is
made,

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.

Turn on red Warnmg lights. These 11ghts are strateg1ca11y
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.

Unlock Budd Camera de vices.

" Have castings and camera locatéd so that the control cable may

be operated from behind one of the 4 inch fhic_k armor plate steel
shiélds 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 shieldy Observe the
source position indicator, :
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Than 300 m'llln_cv

10,

1.

12,

13,

4.

- 15,

16.

17.

18.

9.

20.

' z L] )
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‘~es in No. 6 Butldlng - Radtogr “hic Enclosure (Contmued)

Make ne_cessary entries in Utilization and.Survey I og.

: _"Radiographer retires to small room outside of radia'ti'on

area to time and wait for exposure to .be completed. At no'

: time should he enter the exposure area (forward ot‘ the steel

shuelds) when sources are exposed

After exposure is completed. retract source mto source holdcr’

with control cable from behind armor. plate shteldmg

' Make an operatumal survey of the entu-e area takmg 9pec1al
’ note of source tube and camera devtce

‘Lock camera device.. Thls should be done cven though a second o .
.exposure is to be performed thhm the next few mmutes

' Make necessary entries into Utlhzatlon dnd Survey 1o0g. (See
' vattached ) ' T

"‘I‘,urn off warning .li‘gat'.'

| ‘Steps No. 3 to No. 14 inclusive rna‘y be repeat_ed 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. B ’

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 exposure room and lock door from the outside. Never -
leave room, even for a few minutes, w1thout locku'g from the
outs1de : ’

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.

See Emergency Procedure for proper act\on in case ot‘ an
emergency. In case ol emergency, follow those procedures
and call Radiation Safety Officer at once

Telephone Numbers-
= ~ (Call in order listed) ’
Robertw Rzpley 910 Echo Drive, Cdlinsville, I11. 344- 0049
Ext 214, A. C 252

William H. Rapp 13 Wocdside Dr., Belleille, Il 1-397-6231
| | Ext. 244, A.C. 242



- Operating Procedure for Use ot Cobalt-bU Kadiograpnic sources ot Less
~Than 300 m1111 ' vies in No. 6 Bulldmg - Radlo{ phtc Enclosure. (Contmued)’_'-

- 3. Tolm Abbott 2795 Sorrell Dr. , Flortssalt Mo. 831- 0126
B " Ext. 282 or 286
4, Phil Wells 315 lengdom St., Ba}nlto, ni. 377-613- .

. R . Ext. 342 A c 445
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| Operatmg Pruc ‘ure for Use Of Cobalt 60 Radic: ‘-aphlc Sources In The

Botatrm. Roomsnl 80 C urws Max\mum

’ .All rmlumraplu-rs must wear film bad[_,es and pocket chambers or dostmeters
- whenever worlun;, around penctratlng radtatwn, whether it be from the
Betatrons or: the Co ' sources. ' ‘

,1‘.*_ -

C 0.

"Unlock the door to the Control Room from ‘the out51de, enter _
‘and" 1mmed1ately lock the door. In the ‘event another radiographer-.
. must enter the Control Room whlle it is locked he will have to -

' "_-knock on the door. R

Usmg the survey meter make an entrance survey of exposure

~device (Radionic Panoramic Camera Model P60 100 A) makm&,
: certaxn no source is exposed

Make the neces‘sary e’nt-ries"'_in‘ the util_i‘zation»_and jsur‘ve}; .l'og.' v
. Follow inspection and maintenance procedure and. make. daily
; _.and/or quarterly checks. and be present when the 6 month check

11s made.

o Always place the castmg as far south as the handlmg crane will

permit, . approxlmately 54' from the north wall. The casting w1ll
be as close as is practxcable to the east wall, Set ‘up the’ exposure E

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

source tube is firmly fixed in the position requxred 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 approx1mate1y -

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

crank umt will be 1ns1de the control room

Turn on red warning hghts. : These hghts are strateglcally located

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

- Lights may easily be observed by any personnel passmg by the area
.a.d]acent to .the. exposure room. : : :

'Check the area monitor. and make certam 1t is turned on and ls

set at 5 mr/hr or less.’
Unl"ock 'the Radionic'vs catr\era 'deuice.

Have castlng and camera located so that control cable may be '

_ operated from inside: the control room.

» The Budd Camera w1th a source of less than l 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

" gide of ‘the . 10' thtck sand fxlled wall and no more than 3 feet from_ .
‘ the control room wall, ' .
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Operatmg Procedure for Use Of Cobalt 60 Radxographic Sources In The c

.

12,

13,

' 1‘45‘]. - Make an operatmnal survey of the e'xtn'e area, takmg spec1a1 _

1S,

17.

18.

19,

20,

2L

22,

Be ron Room of 80 Cunes Maxun (Contmued)

o Radtographer returns to the Control Room ou tsxde the radxatxon

area to time and wait for the exposure to be completcd At no

. time should he enter the exposure area (forward of the 10'0" tluck.
'-«umd t'xlled wall) whcn the source is expOSed :

Makevthe hecvessary entries in utilization and surveyvlog'.

o 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 outsxde of the control room as per
. Sketch #Z : :

note of source tube and camera device.

«"_Lock camera devxce. This should be, done even though a second

exposure is to be performed within the next few m;nutes

Make necessary entnes in the utxllzatxon and survey log (Seeﬂ'_: o
' ‘attached) ' ' : : S

Tu_rn' off warning lights.

. St__eps ‘Nd., 3to No.z 14 inclusive may h_e' repe_ated" s'eyerai txmes :

before going to lunch or the end of the shift. Darkroom and
offices are located in the processmg area behmd the 10'0" »

.-thxck sand ftlled wall,

Before leavmg 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 s1gn the log.

Leave exposure room and lock door from Lhe outsxde Never

leave room, even for a few mmutes, w1thout lockmg from the
outs1de : - :

A fmal dosimeter readmg will be made and recorded at the end

" of each shift. Film badges as noted above will be worn throughout

the elght hour shift, regardless of Work bemg pe rformed

See Emergency Procedure for proper actlon in case of an emergency

In case of emergency, follow those procedures ‘and call the

Radxatxon Safety Ofﬁcer at once.
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uyvnauulb K LULCGUUre wWr use UL Loudll ou naulograpnu Dources in lhe .
Be*~iron Roorn of 80 Curies Max1rr‘ N (Cont1nuud)

-~ Telephone Numbers
(Call in order listed)

" “Robert W. Ripley 910 Echo Dnv'e, Callinsvile, T1l. 344-0049

. . Ext. 214, A.C. 252
" William H. Rapp 13 Woodsid Dr., Bellevile, I11. 1-397-6231

Ext. 244, A.C. 242

John Abbott 2795 Sorrdl Dr. ,Eonésémt Mo. 831-0126

Ext. 282 or 286

Phil Wells 315 Kingdom St._ Bethaito L. 377-6113 -
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1 _ .6.'(e)b» Procedure

. Moving'Sea.le-‘d Sources Betw¢ R'adiographic'Enclosures :

‘The sources contained in rubber tire equipped cameras and covered

‘under this license rvna.'yvbe moved from one Radiograph'ic,,E'ncllboe\ire Area'to

.another in accordance with the following procedure:

The Qualified Radlographer will enter the Radlographu: . -

'Enclosure’ containing the source: and make an Entry Survey :
'and record read1ngs on Move Check Form

' He will remove the operatmg cables frorn the wall and secure
~them to the top of the camera unit. ' .

| Thef:ca.m_era 'rnay th'_en,be__moved by a-_Qn'ali'fied FR'adiogr'ap_her
‘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. ' : '

,(vC) Dn'rlng the movement of the source, the Quahfled

Radiographer will monitor the radiation field level and

' record the hlghest readlng taken on the Move Check Form.

(D) On arr1va1 at destmatmn the Quahﬁed Radxographer
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. flnal survey. The -

time when the source is secured at the new 1ocat10n and

. the final survey readlng will be entered on. the Move Check
Form. : : : :

'v'(E) The second man will have the respons1b111ty to handle

the unit and move it under the dlrectlon of the Quallfled
Radmgrapher ‘

_ In the event of acc1dent or other occurrence that causes

the radiation field to exceed the safe limit of 2. 0 mrs,
durlng the move, the: Qualified Radiographer and the
second man will proceed as follows:

(‘A)' The Q'ualifi'ed Radiographer 'th'e ee'cond man. will

.w1thdraw to a safe- pomt where survey readmgs do not
: exceed 2.0 mrs. _ S o
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4.

o Lo ',::-(P’) The Quahned Padmg,rapher will rernam within
' ‘(Cont'd..')' :

sight of the source and warn all persons approachmg -

- 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 vpe‘oplles_'
“.assistance for the Qualified Radiographer who will

'post people at a safe distarnce as determined by the
) survey meter. These people will be mstructed to -

-, warn a11 persons to stay away from the area, and to
- remain on statwn unhl reheved ’

i(D) The Second Man w111 then proceed to- adv1se the

nearest Quahty Control Supervisor who will then

* advise R. W. Rxpley or one of his alternates listed
. on-the. followmg page 1mmed1ate1y of the condltlon
:'ex1st1ng S

(E) There shall be no attempt made to correct any

‘ .hlgh radiation condition until R. W. Rlpley or one of

h1s alternates is on the scene to du‘ect the operatrons.

(F). Apphcable sections of the Emergency Operatlng
Procedure shall be. followed to verify: that an over.
exposure of the 1nd1v1duals movmg the source has

'not occurred
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'Alternat_es for R. W. Rlpley and Telephone Numbers
(Call in . order 11sted) ' :

1. RobertW. Ripley 910 Echo Drive, Collinsville, 111, 344~ 0049(home)
- ' Lo ' Plant Ext. 214 A C. 252 ‘

2. William H. Rapp 13 Woodside Dr., Belleville, 111 1-397-6231(home)
R SR Plant Ext 244 A. C. 242 -~

3. JohnAbbott 2795 Sorrell Dr., Florisant, Mo 831-0126 (home)
IR ' Plant Ext. 282 or 286

4. 'Phil Wells 315 Kingdom St. , Be‘ghalt_o, L. 377-6113 (horhe) -
. ' : - ' Plant Ext. 342, A.C. 445
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5. - _Entry Survey Rdesults

6 o Time and date mo;re started

’ 7.. ’I"ifne a.nd. déte move completed-

8. v'H_ighe.st.S»urve’y Reading during move
9. Final Survey Resuits _
10, | Source Se’cdred

Transporting Secaled Source s - Check-Off Form
' 'Mo'ving' _See]ed Sources - Between Radiographic El'ncl'l.o.sures_

1. . Source beihg moved

2. . Fro‘m

(Radiographic Enclosu're_')

(‘Rad iogra phic Enclosure)

4, o I have read and understand the Procedure for Movmg Sealed

'Sources between Radiographic Enclosures

(Qualified Radmgraphe r) :

Radiation Safety Officer
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"EMERGENCY OPERATING PROCEDURES

: EMERGENCY’.NO 1‘ FOR 6 'BUII..DING ENCI.OS.URE

SOURCE CANNOT BE RETRAC'IFD INTO THE SOURCE HOI DER OR THE

."SURVEY INDICATES THAT IT IS NOT WITHIN THE HOIL DER WHEN IT
'vSHOUI.D BE, " THE. RADIOGRAPHFR SHALL:

-'_‘The warmng hghts w111 be on in conformance with operatlng

procedure. If the emergency happens at any: other tlme,

_turn on warmng lights.

.Call‘R. 'W. Ripley by auto call or t_e‘le‘pyhvone.. If not available, |

us,e_ list of names and numbers below - in order listed.

Unlock door, leave radlatton room, and lock door from the

, »outsule Retam key in your possession.

Using survey meter survey area 1mmed1ate1y ‘surrounding -

radiographic area, and post any area of greater than 5 rnr/hr
rad1at10n level. ’

. Maintain’ v1g11ance at doorway until R, W R1p1ey or alternate-

arrlves

. Under no circumstances should the radiog'rapher' even attempt
to recover a source that has become detached or stuck in the

source cable. He may assist the Radiation Safety Offlcer or

'.other qua.hﬁed person after they have arr1ved on the scene.

TJHE-YRA'DIATION SAFETY OFFICER SHALL

"Obtain'full story, evaluate, rec‘tify if-posSible.

U 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
' -vexposure room door if gravity of sxtuatlon warrants

- _'Extra vxgllance and restnctlons w111 be mamtamed unt1l area
s declared safe. ' '

"Reécord wlil_l be made of th_é »incide‘n't.

/

AEC wili be notifiéd if ne ressary, in compll ance with 'Iltle 10,
. Part 20 Paragraph 20. 403

State Board of Health and GSI gafcty I)epdrtmcnt w1H be notlfled
it neeessary ' :



EMERGENCY OPERATING PROCEDURES (Continued)

_ “Telephone Numbers

»_ (Call  in order listed) ‘ .

_ S 1. Robert W, Ripley 910 Echo Drive, - Colhrsvxlle I11. 344-0049
B - | ' Ext. 214, A.C. 252
' ' 2. Q_Wini‘a_m H ‘Rapp” 13 Woodside Dr. BeIlev111e 111 1-397-6231 o

"Ext. 244, A. C. 242 .

3, ~John Abbott | 2795 Serrell Dr., Flrissrt, Mo. 831-0126
" S L " Ext. 282 or 286
4. Phil Wells 315 ngdom ., Bdl‘alto I, 377-6113

Ext. 342, A'c 445f

R S

{
.....
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EMERGENCY PROCFDURF BETATRON BUII DINGS
FMI“RGENCY 1‘\.

The source cannot be retracted 1nto the source holder, or a sur\,ey :

a indicates it is not within the holder when it should be

THE RADIOGRAPHER SHALL:

l.  The warnmg 11ghts will be on in accordance w1th operatmg
procedure and by the area momtor If they'are not on, turn

_ them on. S . ‘ T

2. . Make certain the large- ‘double leaf door is- shut Pull e1ectr1c |
S master sw1tch if it is-safe to do so. o

3. Retaln possessmn of survey meter at a.ll times and observe the
read out constantly g -

4, = Leave exposure room and lock control room door Retain key"
in your possessmn ' '

5, C_all Mr. R._ Ww. _Ri‘pley_ by auto .c_all or'tele_phone. If he is not -
L available use names and nurnbers listed below in Order listed. -

6.  Use survey meter to discover any area. of rad1at1on outstde of
o exposure room if necessary '

7. Maintain v1g11ance in control room doorway (1f the area is safe)
S unt11 the Radiation Safety Offxcer or: h1s alternate (as listed below)
arrwes : : - :
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 Officér or the other
qualified person after‘thiey:have arrived at the scene. :

Telephone Numbers
_ - (Call. in order llsted) Co
1. . »Robert W' Ripley 910 Echo Drxve, Colhrsvilb . 344'0049 _
SR ' 2 Ext. 214, A.C. 252
2, W1111am H. Rapp 13 Wood's'd'e Dr. -’Bellevﬂle ni. 1-397-6231
Ext. 244, A.C. 242

3. John Abbott 2795 Sarrell Dr,,rkmssm Mo. 831-0126 _
' P . v _  Ext. 282 or 286
4, Phil Wells . - . 315Kingdom St Beﬂ'a]to I11. 377-6113

Ext. 342, A.C. 445
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THE RADIATION SAFETY OFFICER SHALL:

i. Ol)tam full stm‘y from thp-radmgrapher, e\,aluate and 1ect1fy
wooaf p()ssll)l( to do so 1n a safe manner,

2. If hecessary, 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 unt11 it is declared safe
by the Rad1at10n Safety Officer. ‘ ‘

3. Incxdent will be recorded in maintenance and inspection daily
' report form or as dictated by serlousness of emergency and

T1t1e 10 requirements,

4. A E C. will be notified in comphance w1th Tltle 10 Part 20,
Paragraph 20 403. :

5,  State Board o Health and GSI = Safety Department will be notified.
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EMERGENCY OPE-RATIN'G PROCEDURES (Continu’ed)'.

EMERGENCY NO. 2 POCKET DOSIMETER READS OFF SCAIE

- THF RADIOGRAPHFR SHAIL.:
. JI_)o_n_ot 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 rnléahgnment of source or
source tube that could result in overexposure would not: g1ve
a satlsfactory radiograph. '

4. Check survey instrument If survey 1nstrument and radrographs .
~ 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 notifythim of
these results for his evaluation before rnakmg any other
exposures

THE RADIATION SAFETY OFFICER SHALL:

1. If above 1nd1cates that the apparent overexposure may have
actually occurred, send film badge in for processmg with
' request for an 1mmed1ate reply by- telephone ‘

2. If film badge report substantiates dos1meter readmg, the
_radlographer will be sent to the corporation doctor with a
full report.

3. AEC w111 be not1f1ed in conformance w1th ‘Title 10 Part 30
- Paragraph 20. 403 by the Radiation Safety Off1cer

4. State Board of Health and GSI Safety Dep'artment shall be 'notifie_d;. ‘

Telephone Numbers
N (Call in order listed) , :
1. RobertW Rlp]ey 910 Echo Drlve, Cdlmsvxl]e I11. 344 0049
' Ext. 214, A.C..252
2. William H. Rapp 13 Woocblde Dr., " Beleville, L. 1-397-6231 o
' ' ' ‘Ext. 244, A.C. 242

3. JohnAbbott 2795 Sarell Dr. ,Fbrzssant Mo. 831-0126 |
: N - Ext. 282 or 286 _
‘4. Phil Wells 315 _Kingdom St , Beftnlto, I11. 377-6113

Ext. 342, A. C 445
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| PERIODIC-'INSPECTION AND MAINTENANCE-PROCEDURE' |

, Addltlons to G.S.1. operatmg 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 perlodlc 1nspectlon
and mamtenance of the radlographlc exposure device and area safeguards .
apphcable to this amendment The procedure is divided into 3 parts to.
conform to the da11y, tri-monthly, and semi- yearly requlrements apphcable
- to the G S.IL , Inc. radlographlc mstallatlon._ : '

I The followmg operatmns w111 be performed by the radwgraphers once
= each day that the exposure devrce is used: '

A . The 1mt1a1 radiation survey w111 be made as reqmred by G S ..
S _Standard operatmg procedure and so noted in the ut111zat10n 100

- B. 'The exposure dev1ce w111 be vis'ua‘lly’ inspected 'for'any damage
‘ ‘that may impair its use or shielding 1ntegr1ty and so noted under.
Item 1of Da11y Check Forrn ' '
-C. The deVic’e will be checked to determine if the source is properly
- placed inside the sh1e1d This will'be determmed by a level of .
50 mr/hr. An increase abow th1s level at'a d1stance of one meter
from the exposure. dev1ce will be evidence of an 1mproper1y
" retracted source. Note and follow per 1tem 2 of the dally check
form '

D. The 10ck1ng mechamsm will be checked by unlockmg and lockmg of -
o the exposure device. -The operatmg condltlon will be noted in -
Item 3 of the ‘Daily Check Form

E. ,The first productlon exposure will then be made’ following G. S 1.
standard operating procedure. The follow1ng will be noted: Changes :
- in operating characterlstxcs of the exposure device, operatlon of
source position 1nd1cat1on and the operatlon of the crank mechamsm
These items will be checked off as their condition under Items 4 5,
and 6 respectively of the Dally Check Form '

F. In the event of a malfunctmn notevd on the D_ai.ly_ Check'_F'o_rm"i’n '
. conformance with I, A, through"E, the following steps will be taken: -

1. The superVi.sor or s.afetir officer v{/i]]i be notified imnjed{'ately;
2. The superv1sor or safety officer w111 evaluate and correct the '
' problem. ' ‘
3. Any action taken will be recorded on the Daily Check Form_.




4. ’If the above m.ufumtwns are mor and do not mvolve a
. r ad:atmn huzavd as defined under Title 10, ‘Part 3-1 Paragraph
34,20 or Table 10, Part 20, Paragraph 20. 403, use of the
g (xposurt device w111 contmue if possible while corrections
‘are beiny instituted, Correctwe actmn will be. 1mt1ated w1thm
© 24 hours.

(91
..

'In the event of a major malfunctmn whlch may result in unsafe
~_conditions or a radiation hazard, the G.S.I. eme rgency
procedure, #1 w111 be put into effect lmmedlately.

6. :'All actlon taken w111 be recorded in the Datly Check Form

7.,:.‘ ‘_ All ‘entries in the. Dally Check Form w111 be 1n1t1ated by *he o

: 1nd1v1dud1 makmg the entry.

I‘I." ' The followmg operations as listed on the Quarterly Check. Form will be :

performed.at 3 month intervals, In each instance, the manual prondcd
by the manufacturer of the exposure dev1ce will be' used as. a gmde to:
,perform these operatmns :

G.

’ -Examin_e source and drive cable for wear and/or damage."

EXamine source and drive cable' tube‘ for Wear-a-nd./or damage.-

Examine the sour ce & dnve cable tube connectors for wear. and/or ..
damage

Inspect the inside' of the so‘u’rce ‘tube for'-r'uSt, dirt, or 'eludge-'t;xiiid up.

Inspect all matmg components for wear, damage and proper

_ connectlons.

. The cable drive gear box will be’ 1nspected for dama.ge, wear, and

lubncant. The condition of all requtred 1abels wdl be checked

' All of the above mspectmns will be noted in the respectwe area in |
~ the Quarterly Check Form. ' :

The checks may be performed by a rad1ographer or a superv1sor
or the safety officer. All notatlons in the Quarterly Check Form

wm' be *signed.

'I'he above are preventwe mamtenance steps to ascertam detenoratmn
of the radiation exposure device. through regular production use,
before it can create a radiation hazard or unsafe condition.  Indications

of deterloratmn noted on the Quarterly Check Forms w111 chctate the:

following ste ps

. | Superv1sor will be not1f1ed by 1nd1v1dual performlng
the check : : _
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2. | The condition will b. ;valﬁated-by the sopervisorﬂf
or Safety Officer. ' S

' 3. - Any condition that requires. correctivi action will be’
' ~ reported to the G.S. I Mechamcal Repaxr Supcrvnsor
within 24 hrs. : o

. 4. ' All act1on taken will be noted on the Quarterly Check '

 Form and signed by radmgrapher, superv1sor or
Safety Off1cer. : '

‘The followmg operatlons w111 be pcrforrned a.t 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 radlographer ‘his super\nsor
or the Radlatlon Sdfety Officer.

' A The door locks on sma.ll door used by perbonnel and the large door

_ used to brmg in castings will be inspected and their condltlon noted
_m Item 1 of the Six Month Check Form

B . In the presence of a ra.dmgrapher, h1s superv1sor, or the Radlatlon

Safety Officer, an inspection will be made to ascertain if all visible
 and-audible warning devices are functmrnng properly. Condxnons
N ’w111 be noted in the Slx Month Check’ Form, in Item 2

C. _. Th1s mspectmn w111 not 1nc1ude a ca.hbratmn of radiation level '

momtormg equipment. Th1s equipment is calibrated and documented
as outhned elsewhe1e in the approved G S. I lxcense a.pphca.tlon. .

D, All operations will be recorded in the S1x Month Check Form and
 signed by the inspector.

: E ~Any malfunction of area safeguards w111 be reported 1mmed1ate1y to

o 'the Rad1a.tmn Safety Offlcer Correctlve actlon will begm 1mmed1ate1yr.

. F. All: actmn taken w111 be recorded in the S1x Month Check Form and

' 51gned off by the Superwsor or Radxatmn Safety Ofﬁcer.

lt is- espx,c:lally noted here that Items 1, II and 1 are a11 addltlonal steps
to be taken to conform to the 1970 amendments to Title 10. In no way are

.they to be mterpreted to rebcmd or supercede any other sectmn of the .
‘G.S.1. license.

'-‘The ramographer w111 contmue to mamtam hls usual daxly wgtlance a.t
Aall tnnes. ' : : -

'Th_ree forrns'are atta'ched‘ to and become a part of this procedure:

1 - Daily Ch‘eck Form

2. Quarterly Check Form

3. Six Month-Check Form

60
ifasa result of these inspection and maintenance procedures the Co
source. 1s expcsed creating a radiation” hazard ‘E}nergency q::.ra.txon V

g Px ocedure #1 will be placed in effect immediately.
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Z. Proper position of source
inside the shield. '
3, Operation of locking mechanismyl
4. Chanoes in ur~erat ng'
o characteristics.
5. - Operation of source
-position indicator.
G. - Operation of the crank
' ‘mechanism. '

R

T
Aar,

Action taken on above noted malfunctions:
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Source and drive cabls

wear or-damags.

Source and drive cable
tube wear or damage.

" Source and drive cable

tubs connectors wear

or damage,

Rust, dirt, or sludge

build up in the source

tube. e '
5. Mating components’

connections. .
6. Cable drive gear box

darnage or wear and

- wroper labeling. .
Acticn taken on above noted malfunctions:
.
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5iX .
S ’ May 15
1 15
I. Door Interlocks
A.- Small door
'B. Large door .
JII. . Visual warning devices
" A. Small door red lights
B. Big door ' " |
C. Radiation erior red lights
D. Exteriar, Bldg. oo
E. " " waming signs
SIII. . Audible warning devices
4. Radiation monitor bhors
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4,

5.
6
7
8

Narrative Description -

Initial Training

Refresher Training

Periodic Training

Sample Test Attachments
Radiographer Evaluation Form
. Initial Training Bibliography

. ' Test and Exam Schedule



NARRATIVE DESCRIPTION OF GSI TRAINING PROGRAM

" At General Steel Industrics, radiographers are members of the
C.1.O. Bargaining Unit. They aré on a seniority list with other N.D. T.
clagsifications 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 mcludmg operation of the 25 MEV Betatron. We do
not 1nc1ude radmgrapher assistants as defmed by. the A. E. C m the isotope-

~ work.

. By contract agreem«.nt with the Union, we have a work classification

S
.. of radiographer's assistant. This classification is a ""heiper" and works with

the radiographer whethe r he is working with- 1sotopes or the Betatron. He
does not-do any work described in 10, CFR34and cannot th(.refore ‘be defined
as an assistaut radmgrapher by A.E.C. rules and regulations. “His work is

prlmanly in the dark room, helping move and locate the 20 to 40 ton castings o

being radxogra.phed and the preparation. of f11m casse*tes

N\

Under these \,ondltmns, the tralmng program consxsts of only (a) in-

: paragraph 3, Appendlx G of A E.C. L1cens1ng Gu1de dated \Iovernber, 1970.

A radmgrapher is selected from the NDT sen10r1ty hst in conformance :
W1th ‘Union Mana.geme.*xt contract agreemenL " He (or she) will have had 1-5 -
years general experience with one of these years in the. Betatron f1eld or in
the radmgrapher a.ss1stant (helper) c1a551f1cat1on :

_ T.he pro_spec_tive. radiogr_a.phe.r i-s__given- 20 hours ofvformal lecture and

‘lab work as outlined under the classroom training section which covers all -
. items listed in Appendlx 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. furmshed 11terature at these
classes. :

- ‘Actual operation of safety equipment, monitoring and sufveying
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’ "Radmgraphcr o
Evaluation Form, At3. At this point, he is either approved by the Rad1at1on
Safety Off1c er, required to take additional training, or dlsquahfxed

' Refresher or periodic training falls into one. of two catagories. - When

' and if any new equipmient 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 requn‘ements _The very

'nature of these types of changes makes additional training necessary.
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‘

The seé¢ d catagory is in maintaining pd .iciency with present ‘methods _
and procedures. A four (4) hour class session will be conducted at ] 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 the 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 807
of their original test grade on each radiographer's first school test is
required. See At6. '
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. INITIAL TRAINING PROGRAM - G.S.1. CASTINGS DIVISION, GRANITE CITY

Cbﬁducted‘ by: - Radiation Safety Officer

Assisted by: Safety Dept. Personnel
(if necessary) - . NDT Supervisors:

NDT Radiographers »
Outside sources if required - :
Test Evaluation

I. Fundamentals of Radiation Safety - Criteria

A. Radiation - 2 hours y B o l. GSI Text
' - - 2. General College
1. atomic structure . Chemistry & Physics
2. isotope and radiation o . 3. NDT handbook by '
3. alpha, beta and gamma _ - Robert McMasters
4. interaction with matter o
5. x- rad1at1on and gamma radxatlon '

B. Glos sa'ry - Z'hOurs - - ~ . . AEC & Government

- Literature

1. terms - lear them first
2. significance and expla.natmn of

C.~ Radiation Levels - 1 hour : . ° © AEC Title 10,
: | o Parts 20 and 34
1. unrestricted area, define, explain dangers in
2. radiation area, define, explain dangers in
3 hlgh radla.tlon area, define, explain dangers in

D. '_Health‘ Hazards from Radiation - 1 hour _ AEC & Government
' ' : litefatufe,' GSI text,
1. whole body effects : Argonne National
2. reversibility and 1rrever51b111ty ~ Laboratory Literature
3. 'skin effect - ' ' '
4
5

. reproductwe organs - genetics and future generatxons
. 'effect on blood :

E. Mcthods of Controlhng Rad1at1on Dosage - lhour College physms '
, . texts, Budd Co. &
1. t_ime o - ‘ St.  Louis Testing
a. equations . S School Literature
b, expla'nation ' B ' :

2. dlstance
ca. equat10ns
b. explanation

3. shielding_
a. equations, charts and graphs
b. absorption factors

o . half value layers
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11. . Radiati t;l')ete(:.ti(m Instruments - 1 hour ' 1 Manufacturers .,Data ‘
' ; : _ and Informational
. A. Radiation Dectection Instruments R Sheets -

1. Nucor CS 40A survey meter
a. principle of operation
'b. operation techmque
“c. limitations )
d. calibration -

-} .

2. Film Badge
a.principle 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 ~° Title 10, Parts 20 & 34

- : '~ Budd Co. & St. Louis
1. General S ‘ ' . .. Testing School Texts
a. background and its s1gmf1cance S Government Literatute
b. equatmns : ' GSI License Application -

GSI Operational Procedures
2. our Operation at GSI : ’
a. technique '
b documentation and records

3. Quiz‘
111, Radiographic Equipment - 1 hour o Manufacturers
' - : .- . Literature, GSI Llcense
A. Exposure Devices - - Application, GSI
' - '  Operational Procedures,
1. Diagrams Title 10, Parts 20 & 34

a. explanation
b. limitations
c. advantages

2. Operation of
~a. theory
b. our procedure

3. Storage Container
a. requirements
b. qualifications of Devices
c. A.E.C. requirements’
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IV, © "‘V.:'P_rolcec; e -3 hours -

VI

VII.

VIII.

AL »Rbé-g’ulé‘x"r Ope xfétion Procedure

1. r<,v1ew .'step by 'step
2. explanation of -

B. Eme Tg ency Ope rating Procedures

l. review step by step
2. explanatlon of

' A E C Regulatlons - 2 hours

‘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

Review - 3 hours

Examination - 2 hours

GSI Opera tio"nal

Proc edures, GbI
chensc Applu aLmn

‘Title 10, Part 20 & 341

& Amendments .

Equipment and Operation Of in the Radiographic ‘Installation' Ifself :
Evaluations Made From Observations Of Each Ind1v1dua1 by Radiation

Safety Officer.

A. Exposure Devic es

1. Actual ope ration of, by each individual unt11 he becomes

proficient in its. opera.t1on

2. Actual recording of any and all records requ1red by A.E.C.

and GSI

B. CS 4OA Survey Metor

1. Actual operatlon of, by each individual untxl he becomes

- proficient in its operat1on

2. Actual recording of any and all records fequired» by-A. E.C. &GS_I.'
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IX.
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- c. ‘Poc : Chamber and Minometer

1. A‘ctﬁal operabti(m' of, by each 1nd1v1dual un+11 he becomes

profluent in 1ts operation,

2. Actual re\ordmz_, of any and all records requn-ed by A. E C. and
GLS. L

D. Filrn Badge

1 Actual practlce and full explanation of procedure of rece1va1
- use and ma111ng to Badge Service Company.

- Two :weeks on the job training with a quahﬁed fadiogra?phér Includé

1 day or 8 observations and 8-9 days (2 wee‘<s total) or 12 operatlons

_ wh1chever is larger.

'Evaluatwns ut111z1ng Radlographer Evaluatlon Form (at 3) are madr—\ by ‘
the Ra.dxatmn Safety Off1ce :




i
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Iv.,

REFRESHFR TRAINING PROGRAM

- At yoarly mterva]s, 1nf0rmat1on tests w111 ‘be given to all

radmm dphers (At 4)

- 'Tests_ wil]_'be’ graded and filed.

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. Iless than this will require refresher tramm;,

only for those radiographers making the low grades. A second
successive low grade will result in disqualification. ‘

A final test will be given, graded, and filed. (At 5)

Page 2 of the Radio‘gra'pher.Ev'aluation Form (At 3) will be used to
summarize the individual radiographer educational history.
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PERIODIC TRAINING PROGRAM

Perwdu tlammg involves possﬂ)le changes in equipment, technique,
procedm e, 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 28, 1971,

Robert W. Ripley is. the new Radiation Safety Officer with offices in the
Betatron Bu1ld1ng "

It may involve a 1 to 4 hour special class for more detailed education
and d1scuss1on of new procedures such as was involved with the December, 1970
amendment to Title 10

If a class is requlred a quiz of some type depending on the subject
matter and/or on the job training will be given. Results will be filed and .
summanzed on Page 2 of Radiographer Evaluation Form {At3)
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CAT#H

~ INITIAL TRAINING QUIZ
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SAMPIE TEST

1. A IO'ciirie cbbal’t&soﬁrce is to be used in the center of a 20 ft.

square room constructed with 24 inch concrete walls. What is the
radtalum intensity at the outside wall? Use 3'as H.V. L. of
concrete and 14, 000 mr/hr/curle at 1 foot.

2. - Ifa survey meter shows a 2 mr/hour gamma’ radxatton level from
Co-60 and a man is in this area for.2 hours, what rad iation dosage
will he- recelve" :

3. " 1f the Nucor Sxii'vey meter reads 3 mi‘/hr and the range scale
- pointer is on 100X, what is the radiation level?  IX? 1000?

- 4. - Radiation Eprsure_ Dosage may be reduced by three methods. What
’ ‘are they? :

5, Explain the term 5 (N’;IB), '

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

7 ‘ List everything you can from the expression 27 ‘C-6-59.
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-8 Descri.  or define alpha. beta and gamn.a radiation.

9, , Gr.a"ni‘te_.City._ Illinois is in"rég'i‘onal._offic'g area nﬁmber
‘ with operation offices in ' L

10.. . '='D'e_fine‘to; the bé_s’t of your aBility -

) | b. ..-.is'otoée’
e half tide
: d bac‘kgr:ouhc‘l rad.i'atvi'c.'mv

. e.. curie
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9.

[1=10 x 14.400 = 144000 mr /hr

ANSWERS

2
Use the mvcrse square law 11 = d2
' , IZ d2

1}

12=x (unknOWn.inte.n‘s'ity)
SRR

_dl.‘=_l' 'foot d =1x1=1

2 :
dz =12 d g =12 x 12 = 144
" .144000 e
X ; 1.
Claax 144000

Cx 1000 mr/hr at 12 feet w1th no shleldmg

24" 'of concrete 24 - 3 = 8 H. 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/ha_ 2 feet with 24” of

conc rete shteldmg

2x 2~ 4mr ormrems'

300 mr/hr, 3 mr/hr 3000 mr/hr or 3R/hr :
Ttme,-: d‘rstance, slueldmg o
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 occupatlonal dosage

. electrOns. p'rotons,‘ ‘neutrons

27 is the atomic number, 59 is the mass number Co is the element
(cobalt) It has 27 electrons, 27 protons, and 32 neutrons.

' Alpha partlcles, eJected from the nucleus, have low penetratmg

power, ‘are posnwe in nature '

Beta partlcles are 'more penetratmg than alpha.“ it may vary thh

its energy, are negative in nature.

_' Gamma is non partxcle, electromagnetlc waves of varymg wave length. '

energy, most penetratmg. _ slm11ar to x-rays.

Area III Glen Ellyn. Illmom
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RUS

(H.V T .) The thxckness o a materta equired to reduce :adiétion'_’ T
c bY oL half , : T : S

Y(Isotupo) Atoms W1th the same chemical propertles with the same
‘numbur of . electrons and protons but a. dlfferent number of neutrons

(Half 11fe) The penod of time requtred for an xsotope to decay to

' _.-'1/2 of its mtenmty

e (Background radxation) Rad:atmn from the normal envu-onment

excluswe d any source radtatmn

(Curle) A measure of the amount of quantlty ofl adloactwe materxal. N
'vIt is also a unit of dlsmtegratlon rate, 3.7 x 10 dlsmtegratmn/sec.‘
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ATTACHMENT #2

CINITIAL TRAINING FINAL EXAM

(SAMPLE:)
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1.

10,

11.

120

13.

14,

15,

A E.C. - Test #1

" What is the utilization log?

At what distan'ces do you survey the exposure device and what levels

- of radiation are allowed at these distances for the 80 curie source7

For the small Co60 source?

'Ho_w ofte_n.must the surveyv met_er be calibrated?
| 'How-”often must we have a leak test?'

‘Where are copnes of the operatmg procedure and emergency procedures

kept?

What are (2) personnel monitormg devxces that are required by the

o A.E. C -for radlographers to wear?
' , Radlatlon levels are measured in terms of o ‘dos'age in terms ofl
‘What is a curie?

~ Ofthe (3) types of radiatlon. alpha, beta, and gamma, which is the most

dangerous? Most: penetrating? Wthh is. electromagnetlc in nature?
Which is particle in nature? ’

: What is fo_rm A. E. C. -3?

| Whac is. form A.E.C.-4?

Where are coples of the G.S.L ll'censee application kept?.

-If you go into the radiation room on a Monday mormng and the source

is miss;ng, what would you do? What should the licensee (G S.1.) do?

'tht 'are the (3) Ways of reduCing levels of ra'diation?

A lO curie source is used in the center of a 20 foot square room
constructed with 24" concrete walls. What is the radlanon mt:ensxty _
at the outqlde surface of the room? (24" concrete - 8 half ‘value layers)

_ (Use 14, 4()() mr/hr 1 foot for 1 curie of cobalt. )
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10.

12.

13.

14,

15,

A.E.C. - Test # 1
Answer Sheet ™

) A log of each day s operatlon and radlatxon surveys, it is requu'ed
by A. E.C. regulations. : '

1 meter - 10 mr/hr or 200 mr/hr at the exterior surface .

50 mr/hr at 6 inches
Every-- thr_ee 'ﬂ-mont_hs 'v maximum“. -

Evei'y six moriths- maximum.

In the Control Room and in Radnation Safety Officer's offlce
'-Pocket chember or dosimeter and ﬁlm badges.
3 roentgens dosage in terms of rems.

_ : A measurement of the amount. of radlatlon, it's a rate of decay or
- 3.7x 1010 disintegratlons/second : '

@) each, under different conditions.
(b) gamma
(c) gamma

~ (d) alpha and beta

Noti_‘ce"to' employees, lists regional offices.

‘Form on which total dose is accumulated.

In the Contrbl'Room and in the Radiation Safety Offic'er's Office.

1) follow emergency procednre, ) _
2) telephone or telegraph regional office immediately
3) -written report w;thm 30 days to Washmgton office.

'time, dlstance. shielding

x &
© 1440Q0mr/hr = '122 ~ 1260 mr/hr (approx.)
11.1°1.1.1.1.1 1
2X2 X2 X3 X3 X3 X5 X3 = 256
106anr/hr + 256 = 3.9 mr/hr
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A.E.C. - Test #1
' B Part. 11

1. _'What part of an atom _determines its chemlcal combmmg properues?
. Its elemental xdentity? S

2, '_Wha't does‘the atomic number signify? -
L L 8. '.What does the mass number mgnify"

o _"‘4'. h gWrite all you can from the expression 280060

"‘_ 5 . _'Gamma, radiatiOn eornes from what 'pa_rt of 'an a'ton_i-"?'."-'._;Ihe _heta partic'le-? "
j .6. ' Name' two }f_oi'_.ms of: interaction"of eleotromagnetic ‘- rao'iation With matter. ._
-: ; .v v.' , 7. | _’lv'hev penetratmg bower .of-. gamma ratit‘ation 1s 'determtned by its
>8.. ~ One curle of C660' eiruts ' . . per hour at - feet wuh an

] . B energy of 1.5 M.E., V.; at the end of one half life it emits
: 5; : _ per hour’ at _ . feet with an energy of ' M.E.V.

] B 9., . How many half hfes may our source go through before we. have to stop
using it? Why? :

I ‘What is reversibility?v |

‘ 1. What is the first visible body indication of an over- exposure to radxauon?

12, ‘ List in order of their penetratmg power gamma, alpha, and beta- radlatlon.
i . o : ‘ -
e T13. What are the three methods of reducmg exposure to radiation avallable to
- _ the radmgrapher? : : - :
,! : 14, Under what conditxons ~may a radlographer wear another 1ndiv1dua1 s fllm
o badge? : »

| ‘ 15, What do the numbers 10X & 1000X on the CS40A survey meter mean?
o -If the scale needle indicates 3 mr/hr, what is the radiation intensity if
the selector switch is set on 1X'7 100)(? 1000)('7 o :

PR S,

16. Name and’ explain (2) weaknesses mherent in the pocket d051meter?
- How do you compensate for these? : :
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17.

18,

9.

- 20.

- 'I‘here are th’ree ‘iSOtopes of hydrogen;

at . feet. Its half life is . It emits

low many radtatlon survcys are made durmg an 8 hour day in the

No. 6 Bmlding cage? o - s

How 'many are radloactive?

" The. pocket dosimeters ‘we use detect gamma rays, how good are they

for detection of alpha ‘and beta? Why?

0060 decays o 1 emits : per

radiation and - partlcles. _'
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s,

0.
RIS
" 12,
18
14,

NE T

A.E.C. - Test #1
Part. 11 _
Answer Sheet

orbital. electrons

protons_in nucleus

the number of orbitai electro_ns,, ‘number of protons - .

the number of neutrons and protons in the nucleus

It is cobalt.  Atomic number 28.

28 electrons.. ‘Mass number 60.
- 28 protons- R
~ 32 neutrons

If it is cobalt. the atomic number should be. 27 .

nucleus-

: -nucle'us

Compton effect. photo electron effect ion pair production,

Bremstrallung effect.

| energyy :
14,400 mr. per hour at _one  feet
- 7,200 mr - per. hour at one  feet

energy . _of 1 5 "M.E.V,

‘ 1. 2, 3 1t s a matter of economics

ability of body, cells to rebuild_ or repair themselves

.v redness of skin |
igamma. beta, alpha
time. distance, shielding
’ none -

. multi_plicstion factor
3300 3,000
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16, (1) Easﬂy dlqchargcd by accxdent, requlres separate measurmg
' mstrument. or you cannot exrrapolate "off scale readmgs

"‘('2) Be ureful, frequent readmgq and use of f11m badge.

_ ’ B 17 »‘ Depends on number of exposures, but there will be-a mmimum
o S i 'of two (entrance and fmal) ' - .
?}:‘ | 19, " , _. Nen'e. .the_'_alf)ha. and bete ‘_partic;les vﬁvill.-._not pen}etvrat‘e‘ tﬁe chamber wal_lé; ..
1 : 20 - 2!21.‘_?_1_ 14, 400 mr hf/t:utie | _"ohevffeet’~ | 53 Xeai"s S
% L o m: radiatlon beta perticlee | - | |
:
z'
|
|
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ATTACHMENT # 4
 RADIOGRAPHIC INFORMATIONAL TEST

(SAMPLE)
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10, .
C11.
12,

13.

14,

_'15.'
1.
17
18.

19.

20.

What is “Source Material"?

" Information Test for Radiographers

" Define "o«_ﬁg:upaﬁbnal dose. "
What does "radiation" mean?

 What is ‘a '_'_i'estricted area"?

Wha; is meant by "survey' ?
. Define _"fad?. " .'
~ Define "'.‘ré'n‘x.." .
: Deﬁne . "'d_oé'eiei"'

. Define "curie."”

Who is permi_tted to make inte'rpretations of i'egulation 'meani'ngs?v

CoAmm‘unicavtidns .and', r‘e;‘_)v'orts'atve made to which office of the A. E.C. ?

Whatf _i's the per-mi‘ssible_ dosage of an individual in a restricted area?
What exceptions ar_é there to the stated perxhis’sible -dbsagé?

What is meant by “accumulated dose"?

What information is obtained on Form AEC-4?

How are airborne radioactive material limits determined?

What ‘restrictions are placed on minors .regarding'rad_iqabtive materials? |

‘What restrictions are enforced for radiation levels in unrestricted areas?

Concentrations of radioactive materials. in: effluents are governed. in which
manner? o ' : o '

What are the restrictions in the medical applications of radiation? -
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s
'. :‘ 22,
23
24

25

26,

271,
28,

29';

31,
32.
330 .‘

34,

35,

36. -

37.
38
.39,

0.

41.

I{ow are bio assays used in the regulations" |

L llow does ;tv"high radiatlon area” differ from a radlation area"?

Descnbe a radiation symbol

‘ What 4 caution signs are deSIgnated by the regulatlons?

Is it necessary to label containers of radioactive material m a radiation
area? :

Is it hecessary to post the A.E.C. regulations for"-licensed .establishme_nt's?

1Is it necessary to supply radiation exposure reports to- employees in
',restncted areas" o v .

) What are the two basic instruction areas. for personnel as: stated by the
_regulations? x :

_Is any authorization required for disposal of licensed mater1a17

: 'Can hcensed matenal be disposed of by releasing it mto sanitary sewers'7 -

What is the common method of disposal of licensed mater1al'7 |
How shall Form AEC 5 be used?
What procedure should be: followed if licensed material is mtssing'7

Notification of an inc1dent must be made. to the A E. C. in what perlod

‘ _of time"

What radianon report can be requested by an ernployee‘7 o

’At termmation of employment. what report should be requested by an

1ndiv1dual 2

: Defme radiographer. '

What is accomphshed by a "eak test"?

What three types of traimng are. required for a radlographer?

: What are the radlatton hmits adJacent to the radiographer exposure dev1ces'7

Is 1t required that exposure devnces be locked?
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2.
3.
.
45,
6.
.'48*.:
5.

S50,

~'How often ‘must radiation survey i_n'str'ume‘qt's' be calibrated? _

How frequently must a source be leak testéd?

llow frequently must source material be inventofiéd? §
'What'v is the puipd’se ;)f the utilization log?
».:How_ fréqhéntiy must a radiation survey ‘be 'madé? .

s it necessary to. have dlrect survelllance of radiography by a :
radlographer" : o _ '

“What mo__nit_o’ring equipment is required in pe'rforrrii:r_lgv radiography?

IS it necessai'y to ‘have written instruCtions- for op'er'a"ting pfdcedures? -

Is it necessary to refer unusual equlpment or operatmg ‘conditions
to the Radiatlon Safety Officer? :

. Séctibn 6 (f) Page 92



PR

10.

1l

12,

13.

lnformatlon Test [or Radlographers
Answer Shcet

', The quantlty of radiation absorbed by ‘the body or. any portlon thereof '

xcludmg medxcal X-rays or therapy. -

-Alpha. beta, gamma, X-rays, includmg x radiatlon from the Betatron.
- but not 1ncluding sonic or radio waves or visible or invxslble light.

Any area, access to whlch 1s controlled by the 11censee for purposes of
: _protectmn to mdwiduals from ‘exposure to radlatlon from radioactive -
'materlal ' -

Uranium or thorium. combmatlons thereof and in any physical or chemical
form. ' :

A tour through an area with a survey meter to evaluate and determme

rad1at1on levels or hazards.

A measure of the dose of any 1onizmg radlatlon to the body in terms of

v energy absorbed

‘A measure of' the dose of any iomzlng radiation to the body in terms of

blologlcal effect relatlve to a - dose of 1 r of X ray.- In our facility,
rem, rod. and r are the same. C

‘ ."Dose -is the amount of radlatlon absorbed by the body or. parts thereof.

A measure of the amount of radloactwe material or a measurement of

’ d1s1ntegrat10n per unit of time.

A written mterpretatlon by the General Counsel is recognized by the
Commlssmn. : : : :

Washington. D.' C. or office listed on AEC-3 forms.

1. 25 rems/quarter whole body, or 3 rems/quarter when the S(N 18) _
paragraph is used together with an AEC-4 form preferably filled’ out.v v

'Due to repeated lowering of maxlmum permissnble dosage, an AEC- 4 torm.

may result in a higher dose permitted after january 1, 1961. The excess

_ may be 1gnored
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14.

15,

16.. - ,
- 'The question is thrown in to evaluate extent of extra reading or

L7

18.

‘1'9v.1
20.
‘. 2_,1.
.v ‘22._& i

- . requlrements. ’

23.

24.

25.

26.

27.

‘The total.- lil.":eti'nie'vdcisage of an individua'l.

(1) radiauon received from former employments
(2) correct age -

~(3) total dose to date

(4) additlonal dose permitted 5(N-18)
Not discussed at lecture or educational classes. |
mterest by the 1ndiv1dua1

(1) no exposure to airborne radiation :
(2) a dosage of 10% or less of adult dose in a restricted area

'Average radiation levels and occupancy factors calculated 0 NoO individual _
- ‘receives.a ‘dose in excess of .5 rem/year. - If included in license apphcation,
_ oth’erwise'Z-'millirems per hour or.'100 'millirems/7 day week is maximum

This questlon is not speczﬁc to. our facility, answers are used to determine

‘extent of radiographer s extra readmg or study.

A -E. C does not hmit or regulate an individual's exposure to medical
radiation.

. This: questlon is not SpeCIflc to our facility, answers are used to determine
extent of radiographer s extra: readmg or study ' '

In the level of radiation, posting requirements, entrance and surveillance :

A yellow background, purple or magenta Symbol. Symbol is a small central
c1rc1e surrounded with. three segments of a larger circle, at alternate 60°

(1) ,radiation symbol

(2). radiation area

(3) high radiation area _
(4) storage container signs

It is not always required by A. E. C. regulations. For our faci:lity"it is

'always requxred

Yes ; o

Not'_alv&ays,‘ but for our facility it is required.
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- 28,

29.

- 30.
32,

33
report to Washmgton thhin 30 days, follow emergency operatmg procedure.'f.

. 34.

%5,
- 36.
37,
38,
3.
40,

41.

42.

43,
. 44.

45.

,3'(1) noulunrmn, postmg, and mstrmtion of radiation area

(‘2) post 1egulation AEC-3

‘Under certain conditions it may.
~Burial at ’sea or underground. '

: As a record of ind1v1dual exposure to radiauon.

Report to" Regional Office by telephone or telegraph immediately, wrxtten

, Follow emergency operating procedure. Immediately notify Regional Office
© by telephone or telegraph or a 24-hour. notl.fication period dependmg on

degree of radiation hazard

A summary_*df -his. individual. radiation ez_cposure_ ‘hi’sto_r'y‘.' ‘

'A full i'e'p'ort of.his or her'eiq:osur_e dosage 'whil'e employed at that 'faCi»lity.

‘ One who personally conducts or superv1ses radlographic operations and

is responsible to the hcensee for compliance to- regulations and- license

' COl‘idlthllS. :

A check on condition of source; has any of it been scraped or rubbed off
and thus contaminate the area? o

origlnal refresher, penodic as new equipment or procedures are adopted o
on the ]Ob S '

80 curie dev1ce 10/mr/hr at one meter

s SO/mr/hr at 6 inches
_ Yes, whennotin use.

_ Every t':h‘ree' nionths; maximum..
Six;month '.i'ntervals..». :
’ ‘Quarterly'.
A record'fof each u"se of a 'sourc'ev,v who used it, 'bandsur‘v'e’y records made » 1 o
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46. Bc,foro qmrting a shxft, before each entmnce into an exposure dred.
C and after wmpleting a shift or series of exposures.

47, 'ch

48. A survey meter, film badge, pocket chamber dosuneter. and stanonary _

momtonng devnce. .

50. Yes
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L AT H#S
- 'REFRESHER TRAINING TEST
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R FRESHIER TRAINING TEST

1, ‘What are;th'x.'ee Wiiys of reduéing levels of radiation?

- 2. How often must the survey meter be calibrated?

3. Explain 5(N-18)

4. D'i.s"'t"ing'ilith between half 'Yalvé layer, half life,

5. .At what distance are we to survey the 80 éurieéource? ‘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 57
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_8-. Define Rauliogr:iph_e_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 Cfficer or
~an alternate, ‘Who are the R.S.0. and the three alternates? .

13. What are the personnel monitoring devices worn by the radiographer? ‘Who
~ requires this? ' o : L

14, What is leak test?
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. 15. On the att_éch'ed blank page write an essay on our radiography‘ set up from ény

angle you select. It may be complimentary, objective, critical, but make it
- thoughtful and original, S .
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10.

11.

12.

_ ANSWERS

. Tlme, dlstance, shielding,

.;;Every 90 days._f

N_ﬁ"age at last- b1rthday, age minus. 18 tlmes 5 equals the- 1nd1v1dual

 dosage allowed. ‘It is used in conjunctlon w1th AEC 4 for calculatlng .

accumulated occupatlonal dose.

Half value layer is the thlckness of a mater1a1 that is requ1red to

.jreduce radlatlon by one half.

'Half Life is. the perlod of tlme requlred for ‘an 1sotope to decay to

the p01nt at Wthh 1ts 1nten51ty 1s reduced by one half

A dlstance of one meter, lO mr/hr, part 34 tltle 10 AEC rules and
regulatlons. : :

Turn them in to the suppller of the new one 1f he has llcense for

’,dlsposal

A record of each'indiViduals ekpoSure to radiation. B

An - 1nd1v1dual who performs radlographlc operatlon ‘uses radrographlc'f
exposure -devices, sources and handling thereof, is respon51ble to the

- licensee for compliance with AEC regulations.
‘Only'when someone‘is‘authorized‘to:enter or leave'f

,fés‘ ' yes'

A measure of the dose of radlatlon in terms of b1010g1ca1 effect
relatlve to a dose .of one roentgen.

A curie is. a- measure of the amount of radloactlve material; a
measure of the amount of disintegrators per unit of. time; or one
curle equals 3 7 x 1010 dlslntegratlons per second

The roentgen is a’ un1t of radlatlon 1nten51ty a measure of the 1onlzatlon”
of a1r : : : :

'Robert Rlpley, W Rapp, P. Wells orldohn Abbott.
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13,

'14.

~15.

:Pocket d051meter,vf11m badge, AEC

A smear taken at crltlcal areas of the exposure devxce to be tested
to see-if any part of. the: source has been phys1ca11y worn. The
smear W111 p1ck up the worn traces, if any s : :

. No. answer for thlS one, almost any answer will. get some credxt based
~ on content, attltude and orlglnallty
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ATTACHMENT # 3

'RADIOGRAPHER EVALUATION FORM
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* RADIOGRAPHER'S TRAINING EVALUATION FORM

NAME .~~~ AGE_____ DATE

1. -Qu_ii Gtade '

2. Final Exam Grade

3. Participation during lecturé course

4. Prdficiéncy -at t'h‘e_ end of two week‘s in operation of o
o : S S ~ Satis-
. ’ L factory

Unsatis- '
factory

" (a). Budd_ Co. Unitrons

'(b) Radionic Camera Model P60-100-2

-'_(.C)’ CS-40 A Survey Meter

(d) Victoreen Minometer & Pocket Chamber |

o (e) _'_G'SI' Op"eral':_i‘ri.gwl_’rocedure

(f) Simulated "'E'r'n'erger.lcy Procedure -
. Number 1 | _ ‘

" Number 2

(g) Utilization Log

(h) Péi'vsobnl_xiv'el,_Moni"toring Records

i) I;ispection‘&'_ Maintenance Logs -

S 6. Réc_dmrneﬁdatidns: '

(a) Additional'-twb weeks "',on-the4job t_ralhing" -

" (b) ~ Additional academic knowledge

. .'s‘ectiph 6 (f) Pa'ge'{'104 -



 SIGNED __

o ,_‘(IC)_ 'Qual'ifies:"vés Radiographer

. (d) Disqualified

T TRAINEE
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| SUE TR,

- ‘Final ’Exam’ :

BRI

RAD[()( RAl’lll'R S TRAINING LVALUATION FORM (CONTINUED)

Test

. Test |
"Date .

v Teét

TR.S.0.

| Imtlal Trammg_. 1 |

Grade

‘, Comments -

| Initials |-

‘Refresher Test

Refresher Test - | .

'Re'fresheri Test

Refresher Test

" Reffesher Test

| Refresher Test | = .

R:'e'fresher'_- ﬁ Te_ét -

”Refresher;:Teét'

‘Refresher Test

Periodic Training. :

Periodic Training|

Periodic Training| -

L Refresher test given each year. .

20 Penodic tramlng as. necessary when new equipment. new procedures. ‘new

A.E.C. regulations, or other events occur, maklng lt mandatory that some' o |

form of traming be glven.
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. INITIAL TRAINING TEXT BIBLIOGRAPHY

» Section 6 () Pagé 107

SUGGESTED LIST FOR FURTHER STUDY



A 67- page text I)ook has l)con written and lssued to each student :

' rad‘iog'rapher,_ for ()ut-of-class reading.an_d study. The followmg bxbhography

was used as reference material for the prepa_ration of this text. It is also ,a

list the radiographer may use for outside reading on his own initiative.

BIBLIOGRAPHY

1. Radlatlon Health Physics Program Outline

Instuments Dw1ston, Budd Co.

2. Instructlon Manual Model 110A Umtron
Instruments Division, Budd Co

3. Instructlon Manual Nucor CS 40A Survey Meter
Nuclear Corp. of Amerlca

4, "Measurements of Radloact1v1ty

National Bureau of Standards
‘U.S. Government Printing Office

5. - Los Alarnos Handbook of Radiation Momtormg o
' : - 1.os Alamos Scientific I_aboratory
- U.S. Government Pr1nt1ng Office

National Bureau of Standards
U.S. Government Printing Ofﬁc‘e

7. _Radlologmal Momtormg 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.
H. M. Parker
Argorme National Iaboratory
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S —

[N

~10.

n

12,

13,
14,

15.

16.

17.

18..

19.

20

21.

The etfccts ot Irradiation on the Blood & Blood Formmg szsues
S. T. Cantril
I. Jacobson
" J. J. Nickson
Argonne Natunal Laboratory o

'\.

: 'Radloactlve Isotopes as Source in Industnal Radlography

Gerald H. Tenney
‘Los ‘Alamos. Sc1ent1f1c Iaboratory

The Iethal Effects of Radtatlon

_ Rdward. Speena Ph. D
: Sc1ent1f1c Amerrcan

. General College Chem1stry

L. B. Richardson
AL T Seanlett
Henry Holt & Co.

= - Background Informatlon on the 25 Mlllxon Betatron Volt

Alhs Chalmers Mfg Co.

25 Mllhon Volt Betatron Manual

~ Allis Chalmers Mfg. Co o

The Use of Cobalt 60 for Industnal Radlography

~ A. Morrison
Physms Division
Natmnal Research Counc11 of Canada

'~ Radiation Physms & Bomb Phenomenology

U. S Government Printing Offlee

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

T1t1e 10 Atomlc Energy Part 20 Standards for Protectmn Against Radlatmn

Code of Federal Regulatlons

~ Title 10 Atomic Energy Part 30 Licensing of Byproduct Materlal

Code of Federal Regulations

Title 10 Atomlc Energy Part 31 Radlatlon Safety Requlrements for

“Radiogra phic Operation

Code of Federal Regulatlons
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" 22 _ Electro* & Nuclear Phystcs

" J. B. Hoag, Ph.D. -
D. Van Nostrand Company, Inc

23 N.D.T. Handbook. Vol. T'and 2

Roberl C. McMastérs o
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TEST AND EXAM SCHEDULE

1, Initial Training for Radiographers

At 41 quiz ~ each one d..if‘f:e.re.n.t‘
CAt. 42 | - ﬁhal exam o s_amé t"es"t.ga_c;h tirr%__e, ‘no_ |
"ra.di'orgraéhexj. w111 repea.t fhié'.S‘é‘r‘ié's. '
of clasée; | » .
2. _Refréshe‘:;'...-c_la,ésés.
o At. #4_'.' o inforr.nat'io.nanl tests twoilla.as‘r,‘ic tests, c_lha‘nged‘_‘c,n. -
| v:'a.l:térna.l‘te years
At #.5' : o | refreshér test ’ _ch‘an‘g‘:.ed.'eaéliu'tirhe'_
3. ) All:atjtac}imen"c"s_(A‘t.) ‘aré‘sfarr.l:ple‘s only. o
4. 'Rec'prd’s. of above will be filed.with the i@dividué1 'r;di.agrapher"évaiuai'ion
form; vt»:hvik-sr.ih'cludes' th_e actua-l_tesfs, and.tgradné‘s. A gra;de'_Qf.7‘5‘70.._Wi-ll".bg.=;
consid“érve'd‘ passing exc.e_pt for the .80% _.fac.toi.".' outlined un_d.e.r' re.fvr~eshe;r”,
tra,ihinée
5. Evélﬁ%tio‘n of teé_fs: and exam.answers ‘wi_l.l _be,-b_as"e_d_on_;ihfgrfnatiéh frofn_ E
appr.opxi'iate sources as listed in the i.-ni_tialv t;"ai:r:x?n-g' c‘:’ou'rsek_ohtlirie.
_ R.eferenées and é.ddi_tional in_forr’ha_tior_xa.l soﬁll_j.cv'e'sl.a..r'e.,.l_i_.sted m fhé '

Bibliography (At.6). '

6. All training classes are organized and instructed by the Radiation Safety .

_O'ffi'cervw_ho ‘shall be approved by the AEC befoi‘_é‘assﬁmir.lg this..
reéponsibil_ity. ‘The present Radia_tion_Sal"ety Officer, Robert W. Ripley.

‘is approved by the AEC.
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7. " The Safel"vaepartment assists by forwarding ihformation on radiation
and Sl.étlf-. :'_i_nd Fe"d'eral Regulations that.is _obfa»_ih.e,'d’_fi'om all levels of

government and the GSI insurance agency. .

8. Any NDT _s'upérvisor who assists in these classes shall have :train'ihg

and kn.o\ﬁledge equal or superior to the level requ'i're"dv by the AEC for - '

a ré.djiog'fapher._

" Section 6 (f) Page 113



o




CLINE OF AUTHORITY AND CON T.ROL

_ '['l\e Granite (‘uy Plant Manapoment Control sttem was set
up to assure mana;.,emont 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 Castmgs

-_-D1v131on of G.S.1. The Director .of Quality Assurance reports to the

President. The Manager of Quahty Control is also the Rad1at1on Safety

- Officer and reports to the Director of Quality Assurance at the time of
~ this application. ‘We do not wish to restrict the Radiation Safety Offlcer_ '

and the management p051t10n of Manager of Quality Control. It is conceivable
that in the future one man would not have hoth responsibilities. The
radlographers work directly under the supervision of salaried foremen: who

Teport to the Manager of Quality Control.

- The Casti’ngs 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 instruct_ions in t_his application from the Radiation Safety Officer.

" A third department mvolved is the Personnel Departrnent ‘The
Director of Personnel reports to the Works Manager who is respons1ble

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 Offlcer in‘'areas
of radiation safety.. He conducts at least two unannounced audits of the ..

radlograp}uc facilities and makes a report directly to the President of the -

‘Division, with’ coples to the Director of Personnel and the Radiation of Safety

Office. Areas of weakness or non-conformance will be,det_ected a_nd'corrected-
promptly by the Radiation Safety Officer himself or through the Maintenance
and Repair Department. He also maintains coples of the ltcense appllcatlon

_.and AEC rules and regulations.
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| QUAI_.._.T'FI.CATIONS-..\

.For a radlographlc installation no 1arger than the one at GSI, the
pr1mary rosponmblhty 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 Offlcer a dlrect access to the- D1v1s1on

Pres1dent is thus available.

The Radlatlon Safety. Officer must submlt his: quahflcatxons to~

' the AEC and be approved before he can act in that capamty " His knowledge B
and trammg w111 be greater than that prescribed for the radlographer '

The Accountmg Department representatlve responsﬂole for record

- keeping and quarterly inventories is furnished with copies of the license

apphcatlon and 10CFP part 34, 20 and all AEC - GSI rules, regulations and.

~ amendments apphcable to his duties. He does not participate in the formal -
training program prov1ded radlographer -He and the Radiation Safety Offlcer _

study and discuss thesé rules, procedures and regulatmns unt11 they are
understood by the accountmg representatwe '

: The Ma'nager 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 per10d1c and refresher. As a respon51ble member of the

. management team he mamtams a higher than average knowledge of rad1at1on

physics and safety
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. 6. (i) LEAK TESTING PROCEDURES
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Leak fests are performed in accordance with Part 34, Section 34,25

by St.” lLouis v'.['_esting Laboratories, Tnc. 2810 Clark. St. louls Mis’_sohﬁ '

63103. These tests are pé.rf.or'med in (':';)‘v'inpl_iance' with AEC ‘I...,iﬁc_ense»#2_{.4:-’001’88-_03,.

expiration date February 28, 1974. A certification of thev"é_x_postire c._!:ev_ic.'e_'is-' ‘

_ submitted to GSI and a file is maintained for AEC inspection.
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Date

corwstcoraar U, S. ATOMIC ENERGY COMMISSION -

(4-73)

, crr so ."" 'BYPRODUCT MATERIAL LICENS

Supplementary Sheet

General Steel Industries, Ince.
1417 State Street
Granite Clty, Illineis 62040

Licensé Humber 12-08271-01 is hereby terminated,
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License Numberw

Aueudment Ho, 09

For the U. S. Atomic Energy Commission

SAN 3§ 1974

ned by
20

Materials Branch

/Q]/; e/

Directorate of Licensing
Washington, D. C. 20545
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APPLICATION FOR RENEWAL
' 1972 |
- AEC LICENSE #12-8271-1

RADIOGRAPHY WIT 1@

- GENERAL STEEL INDUSTRIES, INC.,

CASTINGS DIVISION



