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; MATERIALS LICENSE Amendment No. 16

l

|

,l Code of Federal Regulations, Chapter 1, Parts 30, 31, 32, 33, 34, 35, 39, 40 and 70, and in reliance on statements and rejresentations heretofare

| made by the liceasee, o license is hereby issued authorizing the licensee to receive, acquire, possess, and transfer byproduct, source, and special

l nuclear material designated below; to use such material for the purpose(s) and at the place(s) designated below; 1o deliver or transfer such material

| 1o persons authorized 10 receive I .n accordance with the regulations of the applicable Part(s) This license shall be deemed to contain the conditions
specified in Section 183 of the Atomic Energy Act of 1954, s amended, and is subject to all applicabl> rules, regulations and orders of the Nuclear
Regulatory Commission o w or hereafter in effect and to any conditions specified below

Licensee

N P G ok e

Pursuant to the Atomic Energy Act of 1954, as amended, the Energy Reorganization Act of 1974 (Public Law 93-438), and Title 10,
In accordance with application dated ‘

200 curies total

9. " Authorized use

|
-E December 7, 1990,
& 1. Struthers Wells Corporation 3. License number’ 37-11152-01 is amendad in
4 its entirety to read as follows:
i 2. 1003 Pennsylvania Avenue West T L F Tt TG = 1
dl  Warren, Pennsylvania 16365-0008 {4 Expimtion date nNoyember 30, 1997
| '\ Docket or '
3 b | RefeenceNo 1030-06249
i 6. Byproduct, source, and/or » 7. Chemicai and/or physical © 8. Maximum amount that licensee
| special nuclear material form may possess at any one time
i under this lcense ]
8 A, Iridium 192 A Sealec sources specified A. As specified in Condition
“ . in . Condition 10.A, - 10.A. and not to exceed
i \ 200 curies total
i B. Cobalt 60 B. Sealed sources specified B. As.specfied in Condition
| in Condition 10.B. 10.8. and not to exceed B
w
|
|

:i A. and B. For use in industrial radiography as specified in Condition 10. and
replacement of sources as specified in Condition 11.

.. - = CONDTTTONS

g 10. A Sealed iridium-19” sources and exposure devices authorized for use are as

4 follows:

. Manufacturer & Manufacturer & Maximum

. Model No. of Model No. of Activity per

. Exposure Devices Source Assemblies Source (curies)
. Amersham/Technical Amersham/Technical Operations 100

d Operations Model Model A424-9

o 660

.

10497 921104
PDA- ADOCK 03006247
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HC Form 3744 U s NUCHER REGULATORY COMMISSION s o 3 saces |
: Ba nse number 5 il .
| MATERIALS LICENSF oo Relwera ety 1115200
' SUPPLEMENTARY SHEET
l st T TR s ok ivs s
% e et i it IR R AR B
R (10. Continued) CONDITIONS '
; B. Sealud cobalt-60 sources and exposure devices authorized for use are as o
‘ follows: ,
d Manufacturer & Manufaccurer & Max imum ‘
. Mode)l No. of Model No. of Activity per
Exposure Devices Source Assemblies source (curies)
: Amersham/Technical Amersham/{qchnical Operations 100 "
v Operations Model Model A424-14 ' y
. 680 AN : .
» L \ "\ f
. Amersham/Technical Amersham/Technical Operhtions 50 "
‘ Operations Hodo] Model 36907 {

151 o

P

11. A, The following source ¢hangers may be used with the 1fsted iridium-192 sources:

; Manufacturer & ©\ | Manufacturey i e »
X Model No. of -5/ Model No. of . - :
{ Amersham/Technical : Amersha /Technical
. Operations Models 650 or Operat ons Model A424- 9 : |
. Al-500 SU |
, utu : .

< B. The fo]]owing ;ource changers may be usgd with the listed cobalt-60 suurces: |8
’ Manufacturer & Manufacturer l < .
; Model No. of  ~ Model No. of =

Amersham/Technical "Am;rsham]Technica1 F

Operations Model 771 Operations Model A424-14 3 -

12.  Licensed material may be used only at the licensee's facilities at 1003 Penusylvanialg
Avenue, West, Warren, Pennsylvania.
L R Licensed material shall be used by, or under the supervision and in the
physical presence of individuals who have received the training described in g
application dated December 7, 1990 and have been approved in writing by the i
Radiation Safety Officer. The licensee shall maintain records of individuals
g desijnated as users for three years following the last use of licensed
. material by the individual. 4

B. The Radiation Safety Officer for this license is Francis J. McElroy. f
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: ‘ SENSE 37-11152-0

~i :‘UAP:LEE‘::EANI}SA:IY(S[;{:gg Docket or Reference number :

d 030-06249
f, o b hmendment No, 16

N (Continued) CONDITIONS

g 14. Notwithstanding the periodic leak test required by 10 CFR 34.¢5(b), such requirement
. does not apply to radiography sources that are stored and not being used. The
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sources excepted from this test shall be tested for leakage before u.e or transfer
to another person.

The licensev is authorized to receive, possess, and use sealed sources of iridium-

192 or cobalt 60 where the radioactivity exceeds the maximum amount of radioactivity

specified in this license provided: .

A, Such possession does.not’if%eed the quaﬂtﬁtx /per source specified in Item 8 by
more than 20% for 1rjd1um—192 or 10% for cobll(f60, and

ximum amount of
ordered from the

B. Records of the l‘censee show that no more than tﬁ
radioactivity per source specified in this license
supplier or transferor of the byproduct materlal. and’

C. The levels of radiat\q ‘for radiographic e
containers do not excee ghose spedﬂcd

sure devices and storage
0 CFR 34.21.

rce Material," the licensee is

Pursuant to 10 CFR 40, 'Domesé§ Licdnsing Qf
up to 999 k11ograms of uranium

authorized to posSess, use, tram , and i
contained as shielding nateria1 ““J l

Except as specifically provided othervise in tﬂ*s license, the 1icensee shall
conduct its program in accordance with the statements,. representations, and
procedures contained in the documents, including any-enclosures, listed below.
Nuclear Regulatory Commission’s regulations sha!\ govern unless the statements, W
representations, and procedureé’inﬁ&heggiceqsee s application and correspondence are |
more restrictive than the regulations.

1990

[

The licensee may tr;nsportﬂl&censﬁi
10 CFR 71, "Packaging and Trams i

al¥n accordance with the provisions of
of Radioactive Material."

The

A. Application dated Decemtar 7,
B. Letter dated May 29, 1992

For the U.S. Nuclear Regulatory Commission i

Original Signed Byr”
Judith A Joustra
NucTear Materials Safety Branc
Region 1
king of Prussia,

NOV Ua 188/.

</

By

iaghhing i

Pennsylvania 19406
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NOV 04 1992

License No. 37-11152-01
Docket No. 030-06249
Control No. 113838

Struthers Wells Corporation
ATTN: J. C. Wallace

President
1003 Pennsylvania Avenue, West
Warren, Pennsylvania 16365-0008

Dear Mr. Waliace:
Please find enclosed the renewal of your NRC Material License.

Please review the enclosed document carefully and be sure that you understand all conditions.
If there are any errors or questions, please notify the Region 1 Material Licensing Section,
(215) 337-5093, so that we can provide appropriate corrections and answer: .

Please be advised that you must conduct your program involving licensed rachoactive
materials in accordance with the conditions of your NRC license, representations made in

your license application, and NRC regulations. In particular, please note the items in the
enclosed, "Requirements for Materials Licensees. "

Since serious consequences to employees and the public can result from failure to comply
with NRC requirements, the NRC expects licensees to pay meticulous attention to detail and
to achieve the high standard of compliance which the NRC expects of its licensees.

You will be periodically inspected by NRC. A fee may be charged for inspections in
accordance with 10 CFR Part 170. Failure to conduct your program safely and in
accordance with NRC regulations, license conditions, and representations made in your
license application and supplemental correspondence with NRC will result in prompt and
vigorous enforcement action against you. This could include issuance of a notice of
violation, or in case of sericus violations, an imposition of a civil penalty or an order
suspending, modifying or revoking your license as specified in the General Policy and
Procedures for NRC Enforcement Actions, 10 CFR Part 2, Appendix C.

OFFICIAL RECORD COPY - G:\WPS\MLTR\L3711152.01 - 10/23/92

My 10



o . .
Struthers Wells Corporation -2-

We wish you success in operating a safe and effective licensed program.

Sincerely,

Aoiinel Gigned By
' th A JO\\W‘

Francis M, Costello, Chief

Industrial Applications Section

Division of Radiation Safety
and Safeguards

Enclosures:

Amendment No. 16

Requirements for Materials Licensees

NRC Forms 3 and 313

10 CFR 2, 19, 20, 30, 34, 71, 170 and 171

R S

DBrss ki DRSS:RI
White/gc \,@OS‘@H#)
102492 10AV92

OFFICIAL RECORD COPY - G:\WPS\MLTR\L3711152.01 - 10/23/92
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( Struthers)> Struthers Wells Corporation

P OBOXE o« WARREN PENNSYLVANIA 19306 » B8 1000

May 29, 1992

U, 8. Nuclear Regulatory Commission
Region 1

475 Allendale Road

King Of Prussia, PA 194061415

Attention: Mr., Paul D, Swetlaend, Chief, Industrial Applications Section
Mvision of Radiation Safety and Safeguards

Reference: Mail Control No. 113838
License No, 37-11152-01
Docket N~ 03006249

Dear Mr. Swetland:

We have reviewed the comments in your letter dated May 20, 1992 and offer the
following information as you requested:

(1) We have reviewed our renewal submission and consider the information current
with the exceptions noted in Item 3 below.

(2) The present radiation level on the voof of the building, which is outside
the plant fabrication area, is approximately 80 mR/hr., The facility is
monitored by a film badge on each outsaide wall and a film badge above the

roef in an overhead crane. The radiativn levels in all cases have always
been less than minimum,

(3a) We have revised Section 5 to show the proper source model number as shown
on our license for our Iridium-192 source. Revised copy enclosed.

(3b) We have revised Section 11 te address the labeling of packages for shipment
that contain radioactive material. Revised copy enclosed.

Sincerely yours,
75 me féma
F. J. McElroy

Quality Assurance Manager, and
Radiation Safety Officer

FIM/shr

Enclosures: Revised Sections 5 and 11, in duplicate, incl., Index Page

MR

ce: Q. A, Pile

OFFICIAL RECORD copy & 1
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. . Revisio §-29-92
WASTE MAYIRGEMENT
PAGE 1 OF 3

@ —p

WASTE MANAGEMENT

The disposal of licensed material shall be in accordance with Section 20,301
of 10 CFR Part 20 and 10 CFR Part 71. This licensed material will be disposed of
by returning to the oviginal supplier or to another specific licensee authorized
to possess the licensed material in accordance with the below listed instructions
for labeling of packages. Certificates of these transactions shall be maintained
on file by Struthers Wells Corporation.

Instructions for labeling of packages for shipment that contain radiocactive
materials are as follows:

1) Each package of radiocactive material must be labeled on two opposite sides
with a distinctive warning label as shown in Figure 1 below and following page.

2) A survey of the package shall be taken to determine which label is correct

to use (Figure 1).

Figure 1
RADIOACTIVE MATERIAL PACKAGES LABEL CRITERIA
(173.399)
DOSE RATE LIMITS
AT ANY POINT ON AT THREE FEET FROM
LABEL ACCESSIBLE SURFACE EXTERNAL SURFACE OF
OF PACKAGE PACKAGE (TRANSPORT INDEX)
"RADIOACTIVE-WHITE I" 0.5 mR/hr 0
"RADIOACTIVE-YELLOW II" 50 wR/hr 1.0 mR/hr
"RADIOACTIVE-YELLOW ITI" * 200 mk’hr 10 mR/hr

*Requires Vehivle Flacarding
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| 73458 N WASTE MAN..CEMENT
| Amersham Corporatlo. / , . PAGE 3 OF 3
> 1960

f 40 NORTH AVENUE * BURLINGTON, MA 01803
! (817) 272-2000 * TELEX 94-9313 ¢ FAX (€617) 2732216

m«- VED 13609
. . RECEIVING REPOQh Yo) /
\ DATE’ J U L 1 1900

%
l RECEIVED FROM:
: THIS IS YOUR ISOTOPE RECEIPT PAGE: !/ oF!
! KEEP (T FOR YOUR RECORDS
A 1003 PenN _ AVE CARRIER: fﬂ"ff AL exXphes S
WALEEN, FPAR. [e365 FREIGHT BiLL § 28 ¥£/T 956
I L T e W B\ PREPAID COLLECT
T
RADIOACTIVE MATERIAL RECEIPT
MODEL #. €50 seriAL 4. %62 SALES ORDER # o¢ (K38
: IN OVER PACK 5 IN 715 S/N IN 683 S/N
IN 6717 LRSS IN 9135
a ISOTOPE: IRIDIUM-192 COBALT 60 __
CESIUM 137 OTHER
MODEL #9X ¥ seriaL # £.775 acTiviTy o6& CURIES
h ‘ MODEL # . SERIAL # ACTIVITY CURIES
: SURFAGE RADIATION: ____X______mR/nr TRANSPORT INDEX: __ &2/
COMMENTS:
3 NON-RADIOACTIVE MATERIAL RECEIPT CODE
B
. L2508 SRy
1 R 8 4
’ : 1 2 8 4
CODE: " ’
1 = REPAIR/CALIBRATION 2 = CERA.
3 = AMERSHAM PROPERTY BEING RETURNED 4 = OTHER:
0 This form is to acknowledge that the materials listed above were received by Amersham Corporation. Please save this

for your files.

RECEIVED BY: CZ‘ZW (\ ./5' M,

, WHITE. CUSTOMER CANARY: CUSTOMER SERVICE PINK: SHIPPING GOLD: TRAVELER
) OFFICIAL RECORD COpy ML U
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() INCOMING | MANT/ETHEO
Location of Visit/Conference: g OUTGOING
‘WM
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Struthers Wells Corporation 2

In order to continue prompt review of your application, we request that you

submit your response to this letter within 30 calendar days from the date of
this letter.

Sincerely,

Qriginal Signed By:
Poul . Swatiand

Paul D, Swetland, Chief
Industrial Applications Section

Division of Radiation Safety
and Safeguards

/! /7 ?
'igbkj /50£/
[:DRSS Bl .
b

White/eb tlgnd
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UNITED STATES

NUCLEAH REGULATORY COMMISSION
REGION |
476 ALLENDALE ROAD
KING OF PRUSSIA, PENNSYLVANIA 19406

FEB 1 4 1991

DOCKET NO. _0n10.06249

LICENSE NO.__ 37.11152-01

CONTROL NO._113838

Struthers Wells Corporation
ATTR:  F. J. McElroy

Radiation Safety Officer
P.0. Box 3
Warren, PA 16365

SUBTECT: LICENSE RENEWAL APPLICATION
Gentlemen:

This 1s to acknowledge receipt of your application for renewal of
material (s) license identified above. Your application is deemed timely
filed, and accordingly, the license will not expire until final action has
been taken by this office.

Any correspondence regarding the renewal application should reference
the control number specified and your license number.

Sincerely,

Original Signed By:

Sheryl Villar

Licensing Assistant Section
Division of Radiation Safety

and Safeguards .
il \)
:&X W \\ P
) {5\ ,_\ﬂ\\\ GFFICIAL RECORD € ML 10
@ Sl R
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5‘:707[:03 Struthers Wells Corporation \

P O BOK S o WARREN. PENNSYLVANIA 16365 + Wi/ 728 1000

December 7, 1990

U, 8, Nuclear Regulatory Commission, Region I
Nuclear Materials Safety Section B
475 Allendale Road

King Of Prussia, PA 19406
Reference: License No, 37-11152-01 & Amendments #1 thru #15

Subject: License Renewal with Application and Fee

Gentlemen: *

Enclosed please find our application renewal for license referenced

above., The application and procedures have been revised/updated to comply

with the Regulatorv Guide 10.6.

Please feel free to call if vou have any questions on the procedures

or application.

\.é
Sincerely vours, &3 £
e q. g
2 '/}f( ¢ J;Z_,.J.J} / X
» ( 74’/1./ 33
J. McElroy ot
Quality Assurance Manager, and S
Radiation Safety Officer
ENCLOSURES (2 Coples of Application & Procedures)
(Check for $320.00) &
FIM/shr
abs . Ok . Pils License Fee Information_
OR (cfifsleea Lets

113538

‘JfF]CtAL 'iECﬁlR[’ CK)F?’ ‘.l l!’ DEC 1].EE°
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TR | o APPLICATION FOR MATERIAL LICENSE e 8300

. INSTRUCTIONS: SEE THE APPROPRIATE LICENSE APPLICATION GUIOE FOR DETAILED INSTRUCTIONS FOR COMPLETING APPLICATION. SEND TWO COPIES
- THE ENTIRE COMPLETED APPLICATION TO THE NRC OFFICE SPECIFIED BOLOW

APPLICATIONS FOR DISTRIBUTION OF EXEMPT PRODUCTS FILE APSLICATIONS WITH 1F YOU ARE LOCATED IN

US NUCLEAR REGULATORY ILLINOIS INDHANA HOWA MICHIOAN MINNESOTA MICROURI OMIO OR
ng gt“'u&mu AND MA L SAFETY, hmis WISCONSIN, SEND APPLICATIONS TO!

US NUCLEAR BEGULATORY COMMIBRION, REGION (1)
(AL OTHER PRARONS FILE APPLICATIONS AS SOLL WS, IF YOU ARE MATERIALS LICENSING SECTION
- TED N 798 ROOKEVELT ADAD
GLEN BLLYN, 1L 8013Y
CONNE TICUT OFLAWARE. DIBTRICT OF 1A, MAINE, MARYLAND
MABSACHUSETTE. NEW HAMPEMIR. NI'W JERSEY NEW YORK, PENNSYLVANIL, ARKANSAS COLORADO IDAND, KANSAE LOUISIANA MONTANA NEBRABKA
RHODE ISLAND, OR VERMONT, SENC APALICATIONS TO NEW MEXICO, NORTH DAKOTA. ou::onA SOUTH DAKOTA, TEXAS, UTAM,
Vm, APP 1088
U B NUCLTAR REGULATORY COMM SEION. REGION | - A
MUCLEAR MATERIALS SARET  SECTION B VS MUCLEAR REQULATORY COMMISEION REGION IV
&% ALLRRDALE ROAD MATERIAL RADIATION PROTECTION SECTION
§G.OF FrISTA. P4 i 611 RYAN PLAZA DAIVE, SUITE 1000
ARLINCTON, Th 28011
PUERTO RCO SOUTH CARGLIN A TENNESSEE VIRGINIA. VRGN CANDS D
100 SOWIn v v . L ALASKA ARIZONA UALIFORNIA HAWAL NEVAUA DREGON WASHINGTON
WEST ViRGINiA, BLND APHLICATIONS YO ANG US TERRITORIES AND POSSESSIONS IN THE FACIFIC, SEMD APPL ICATIONS
U B MUCLEAR REGULATORY COMMISSION. REGION o
. AL ON T
15 AR 1A SONET 01 U3 508 SaAATeRY soumptuon. mean v
ATLANTA, GA 300 1450 MARIA LANE. SUITE 210

WALNUT CREER, LA Datte

FERSONS LOCATED IN AGAEEMENT STATES SEND APPLICATIONS TO THE U S NUCLEAR REQULATORY COMMISEION ONLY (F THEY WISH TO POSEESS AND USK LICEKIED MATSNIAL
INSTATES SUBJECT TO UE NUCLEAR REGULATORY COMMISSION JURISDICTION

1 THIE IS AN APPLICATION FOR /Chpch sppioprian /em) I NAME AND MAILING ADURRAES OF APPLICANT [incivee 29 Covel

AR Struthers Wells Corporation

8 AMENOMENT 770 LICENSE NUMBER d " v
) 1003 Pennsvivania Avenue West

) 82.01 Am &
¢ MENEwAL OF LicansE numpen 37-11152-01 Am, #15

Warren, PA 16365-0008
1 ADORESS S WHERE LICENSED MATERIAL WILL BE USED OF PORSERSED
Permanent Facility for Industrial Radiography: 1003 Pennsyvlvania Avenue West
. Warren, PA 16365-0008
4. NAME OF PERSON TO BE CONTACTED ABOAJY THIS al®LICATION IVILIINONI NUMSER
Francis J. M¢Elroy, RSO 814-726-1000 Pxt. 418

SUBMIT ITEMSE § THROUGH 11 ON 8% o 1) PAPEE THE TYPE AND SC0PE OF (LFORMATION Y0 0F PROVIDED 1S DESCRIBED IN THE LICENGE APELICATION QUIDE

8 RADIOAUTIVE MATERIAL
4 Eoment pnd mess numeer . B themiosl aadtiar pm.ma faem, e & mg.m., ) 8MQunt f PURPOREIS) FOR WMION Lh‘.ll\lliﬂa{]!leu WILL BE USED
WRIEH Wil b oTmLIed 4T Ay One THme See Section Industria a ogrgphy
.'a;::m&%.:'.‘ué '.'532?.'.‘-'&%‘:‘ FOR AADIATION BARETY PROGRAM ‘mu THEIR B TRAINING EOR INDIVIDUALE WORKING (N DR BREQUENTING SESTRICTED ARLAS
See Section 7 See
D FACILITIES AND EQUIPMENT 10 RADIATION SAFETY MOoGRaAM
See Section 9 Section 10 —
12 LICENSEE FERY (Sen 1 ' Secpran 1701
11 WASTE MANAGEMENT A \ yproduc AMOUNT
See Section 11 ERE CATEQORY encLosen $ 420,00

11 CRATIFICATION [Must be compimed by appiicant) THE APPLICANT UNDERSTANDS THAT ALL STATEMENTS AND MEPREIENTATIONS MADE IN THIS AFPLICATION ARE
BINDING UPON THE a9 1CANT
THE APRLICANT “NO ANY OFFICIAL BXECUTING THIS CERTIFCATION Oun REMALF CF THE APPLICANT NAMED 'N ITEM 2. CEATIEY THAT THIS APYLICATION 1§
PREPARLD N CONFORMITY WITh TITLE 10 COOE OF FEDERAL REGULATIONS, PARTS 30, 32, 33, 04, 385, ANG 40 AND THAT ALL INFORMATION CONTAINED HEREIN
15 THUE aND CORAECT 70 THE BEST OF THEN KNOWLEDGE AND 8ELIES

WARNING THUSC SESTION (001 ACT OF JUNE 76 1948 §2 STAT 140 MAKES IT 4 CRININAL OFFENSE YO MAKE & WILLFULLY FALSE STATEMENY ON AEPREAENTATION
YO ANY DEPARTMENT OM AQENCY BIF THE UNITED STATES AS TO ANY MATTER WITHiN IT8 JURISDICTION

SIONGTORE -CERTE NG OF ¢ 08N TTV"O‘“IN"ID NAME —F!YLE IQA“
\ P P
T2 (f/( J. €, Wallace President 12-7-90
P -
. FOR NRC USE ONLY
TYPE OF FgE FEE LOG FRE CATHQORY T COMMENTS APPROVED B Y
, J | o - 3
A i J f ) ] A
f 3 - A x A4 ' < /‘\k
4 v
AMOUNT RECEIWVED ,  / CHECK NUMBER ‘ o / ,
‘{ ;‘ F / ‘ Pt g {4 A A% s /i 3Ly
e 4 FION ) ey /‘. Ly g ’ ; // ”/f/
e e g » % o3 ot g




® (stuters

SEALED SOURCES

ByProduct Material

Source Model No,

Revision a 12-7-90
MATERIAL E POSSESSED

PAGE 1 OF 1
SECTION 5

MATERIAL TC BE POSSESSED

Manufacturer Max, Activity/Source

A, Cobalt-60 A,
B, Iridium=~192 B,
C. Cobalt-60 C

RADIOGRAPHIC

36907 A, Automation Ind. A, 50 Curies (2)
866 B. Tech/Ops | B, 100 Curies
A-424-14 C. Tech/Ops €. 100 Curies

EXPUSURE DEVICES

Model Number

A, Model 151

k. Model 660
¢, Model 680

RADIOGRAPHIC

Name of Manufacturer

A. Automation Industries

B, Tech/Ops
¢. Tech/Ops

SOURCE CHANGERS

Model Number
A, N/A

B, 500 SU or 650
£.' 271

LEAK TEST KIT

A. Tech/Ops, Model 518

Name of Manufacturer

A. N/A

B. Automation Industries or Tech/Ops
C. Tech/Ops



. PURPOSE }\'JI( ENSED MATERIAL

PAGE 1 OF 1
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PURPOSE FOR WHIUH LICEN:

5

NMATERIAL WILL BE USED

Mile licensed material will be used for the purpose of industrial

ragdlograpny



. Revisio 12-7-90

ORGANIZA 1. STRUCTURE

PAGE 1 OF 3
ORGANIZATIONAL STRUCTURE
FOR
RADIATION SAFETY PROGRAM

The» Manager of Quality Assurance and Radiation Safety Officer (F, J, McElroy)
has Management's responsibility for operation of this program. (See Page 2.)
The Radiation Safety Officer has Management's responsibility for training Z@X

and supcervising radiographic personnel.

Rad.ographic Operatars have direct responsibility for strictly following
the safety puidelines that have been established in this progranm,
The following is a chart of organizational responsibility to carry out

provigsions of Title 10, Parts 30 and 31, of NRC License requirements:

J, C, Wallace
President

F. J. McElroy
Quality Assurance Manager and
Radiation Safety Officer

. Radiographers and Assistants




=,
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. oncnm.zmx’x. STRUCTURE :"

PAGE 2 OF 3

@ SECTION 7

DUTIES OF QUALITY ASSURANCE MANAGER
AND
RADIATION SAFETY OFFICER

Serving as the licensee's liaison officer with the Nuclear Regulatory
Commigssion on license matters.

Maintainirg control of procurement and disposal of licensed material.
Developing and maintaining up-to-date operating and emergency procedures.
Establishing and maintaining a personnel mounitoring program,

Procuring and maintaining radiation survey instruwents,

Establishing and condunting the training program for radiographers and
radiographers' assistants.

Examining and determining competence of radiographic personnel,
Establishing and maintaining storage facilities.

Maintaining exposure devices, radiography facilities and asscciated cquipment.
Establishing and maintaining the licensee's record keeping system,
Reviewing and ensuring maintenance of those records kept by others.
Assuming control and instituting corrective action in emergency situations,
Investigating the cause of incidents and determining necessary preventive
action,

Acting in an advisory capacity to the licensee's management and radiography

personnel,
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INSTKUCTOR'S AND ORGANIZATIONAL PERSONNEL QUALIFICATIONS

F. J. McElroy--Instructor and Radiation Safety Officer has over twenty (20)
years experience in radiation and radiation safety. Experience
includes two (2) vears at U.J. Army SM-1 Nuclear Power Plant and
numerous courses in radiation, including Kodak School of Induscrial
Radiography., Also, a qualified Examiner in Radiography for Naval

Sea Systems Command and SNT-TC~1A,

A

C. H, Rowles--Radiographic Operator has twenty (20) years of radiation experience
in conducting radiation surveys and leak tests. He has a certificate
in radiation safety and completed Struthers Wells Radiographic
Trainiong Program. Also, he is a qualified Operator in Radiography

for Naval Sea Svstems Command and SNT-TC-1A,
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SECTION 8

RAM FOR RADIOGRAPHERS

following malor areas of coverage:

A.

B.

Training
On-The-J
Training
Periodic
Testing

Records

Program Qutline (Radiographers)

gb Training (Radiographers)

of Experienced Radiographers

(Refresher) Training (Radiographers)

Proceduras (Radiographers)

{(Radiographers)

24
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TRAINING PROGRAM OUTLINE (RADIOGRAPHERS )

The following Training Prosram Outline is intended to provide instruction
in the subjects outlined in Appendix A of 10 CFR Part 34, It provides a detallew
outline of each item and the amount of time spent on each item,

Struthers Wells Corporation will not permit mny individual to act as a
Radiographer until such individual:

a. Has been instructed in the subject outlined in Appendix A of 10 CFR

Part 34;

b, Has received copies of and instruction f1. NRC regulations contaired in
10 CFR Part 34 and in the applicable sections of Parts 19 and 20, NRC
License under which the Radiographer will perform radiography, and
Struthers Wells Operating and Emergency Procedures;

¢, WHas demonstrated to the Radiation Safety Officer competence to use
the Struthers Wells radiographic exposure devices, sealed sources,
related handiing toolg, and survey instruments; and

d., Has demonstrated understanding of the above instructions by successful

completion of a written test and a fleld examination on the subjects

covered.
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SECTION 8

A, TRAINING PROGRAM OUTLINE (RADIOGRAPIIERS)

1. RADIATION (10 HOURS INSTRUCTION)

A,

Structure of the atom

Neutron, proton, electron
Atomic weight, number
Periodic table

Isotopes

Natural radiocactivity

1+

2

3.,

Disintegration mechanism
a, Alpha-ray emission
b. Beta-ray emission
¢, Gamma-ray amission

Half-1ife

Isotope formation in the disintegration process

Production of artificial radicactive materials

3

2.

The nuclear reactor

Neutron flux

Production of irradiated isotopes
Irradiation time as compared to half-1ife
Shape of sources

Encapsulation

Physical condition of source material

Fission products

TRAINING ACRAH (RADIOGRAPHERS )
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Struthers SECTION 8

4. TRAINING PROGRAM OUTLINE (RADIOGRAPLERS) (Continued)

I1. TFUNDAMENTALS OF RADIATION SAFETY (20 HOURS INSTRUCTION)
A, Characteristics of gamma radiation
B. Uuits of radiation dose (mR) and quantity of radiocactivity (Curie)
C. Hazards of exposure to radiation
D. Levels of radiation from licensed material
E., Method of controlling radiation dose

1, Worl ' ng time

r

Working distance
3. Shielding
ITI. RADIATION DETECTION INSTRUMENTATION TO BE USED (20 HOURS INSTRUCTION)
A. Use of radiation survey instruments
1. Operation
2. Calibration
3, Limitations
B. Survey instruments
C., Use of personnel monitoring equipment
1. Film badges.
2. Pocket dosimeters
IV. RADIOGRAPHIC EQUIPMENT TO BE USED (15 HOURS INSTRUCTIOM)
A. Remote handling equipment
B. Radiographic exposure devices
C. Storage containers
V. INSPECTION AND MAINTENANCE PERFORMED BY RADIOCRAPHERS (10 HOURS INSTRUCTION)

VI. CASE HISTORIES OF RADIOGRAPHY ACCIDENTS (5 HOURS INSTRUCTION)
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ON-THE-JOR TRAINING (RADIOGRAPHERS)

The training period consists of eighty (80) hours of initial classroom
training, a minimum of three (3) monthe on-the-job trafning for individuals
with no previous experience in radiography, a minimum of three (3) months on-
the~job training in the usze of radiographic equipment by the performance of
radiographic operations under the direct supervision of the fully qualified
radiographic operator., Until such time as the above requirements are completed,

no trainee will be qualified as a Radiographer.
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TRAINING OF EXPERIENCED KADIOGRAPHERS

Experienced personnel shall be required to complete a winimum of twenty
(20) hours of classroom training related to Struthers Wells specific work
program and equipment and a minimum of two (2) weeks performing radiographic
operations under the direct supervision of & fully qualified radiographic
operator,

The competency of the above individual to use radiographic equipment and
his understanding of Struthere Wells Operating and Emergency Procedures 1s
determined by the same test examination given to qualify individuals a3

Radiographers,
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| PERIODIC (REFRESHER) TRAINING (RADIOGRAPHERS)

j Each Radiogrupher 1s given annual sessions to review new regulations,
procedures, policles and equipment. Equipment funetioning and meintenance
is also reviewed.

Case histories of radiographic accidents distributed by the NRC are also
reviewed during the above sessions,

Internal Audit-«Each radiographer shall be audited by the Radiation
Safety Offic-r once every three (3) monthe to ensure they are performing
radlographlc operations in accordance with NRC regulations, license conditions

and Struthers Wells Operating and Emergency Procedures,

T B e R ——
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TESTING PROCEDURES (RADIOGRAPHERS)

Individuals qualifying as Radiographers must demonstrate thelr unders
standing of the instructions contained {n the formal classrvoom training by
successful completion of written and fleld examinations on the sublects
covered, A grade of BO% 18 required for passing. Any ftems missed on the
examination shall be {mmediately reviewed with the individual before he is
qualified,

The written examination consists of a minimum of fifty (50) questions
covering all items in Appendix A of 10 CFR Part 34. Both examination tests
enclosed (Procedures 1 and 2) are required to be given for a Radiographer.
The fleld demonstration consists of a practical test witnessed by the

. Radiation Safety Officer which includes survey of the camera, facility,

assenbly and disassembly of the equipment and proper storage of the equipment,
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TEET FOR RADIOGRAPHERS

Name Date Crade

- —— - -

1. Cobalte%S0 used in nondestructive exeminations emits

a, alpha particles,
bs noutrons, '
€+ Qamma raye.
de M=TuyS,

2. Lead 1s freguently employed in shielding against radiation
from xeray and ghmma ray sources becsuse of 1tss :

8. extremely low cost. :
be high absorptien for a given thickness and welght.
¢. ability to emit electrons when irradiated.

de ability to diffract alpha particles,

3., The time required for one half of the atoms in & particular
(. sample of radicactive material to disintegrate is called!

a., the inverse square law.
be @& curie,

ce & half life. |
d. the exposure time. |

4, What does the torm R‘hr xefer to when speaking of intensitiy?

p——

8. Radiation limits for humans.
b, Roentgens per hour,

s Xerays por hour.

d. Hadiation in hydrogen.

5. Upon completing an x-ray exposure and turning the equipment
offt

a. personnel should walt for a few minutes before enter~
ing the exposure arca.

bse personnel should wear a lead-lined apron before entere
ing the oxposure arad.

¢y personnel may enter the expoture avea without feaxr of
radiation exposure.

de. ersoanel should take a readlng with & Celger counter
sefore entering the exposure arva.

T T TT Ry eEmSS—
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SECTION 8
(Procedure 1)
TEST FOR RADIOGRAPHERS {(Cont'd.)

6. The most widely used unit of measurement for measuring the
ate at which the output of a gamma ray source decreases io

161
8. curie.
be Reentoen.
Ce hfil{ Ji"»@o

de MEV,
7. Sma))l amounts of exposure to ¥-rays or gamme raysi

8. will have a cumulative effect which must be consie
dered vhen monitoring for maximum permissible dose.

be will be beneficisl since they bulld up an fmmunity
to rediation poulsoning.

¢e will have no effect on human beings.

de will have only & short-term effect on human tissues,

B, A dose of would be dangerous, if not fatal, if
applied to the entire body in & short period of time.

e 1.5 te 15 R,

be 25 to 70 R, :

¢ 200 1o 800 R,

d. All of the sbove doses would most likely be fatal,

9., When doing gamms ray radiography with high-intensity emitters,
the sources are best handled?

a. directly by personnel equipped with speclal protec
tive clothing.

be by remote handling equipment which pesmits the ope-
erator to remain several yards away &t all times.

ce directly by personnel with special pyctective clothe
ing except when radiographs are being made,

d. by the same methods vsed for low=intensity emitters.

10, A Cobalt=60 capsule will have a half-life ofs

8¢ 1.2 years,
b« 6 monthe.

Ce D43 ywars,
d. % dayso

11, Owverexposure to x=rays or gammn rays may cause damage to humani

8. bleood tissue.

L‘o sk“n-

¢ internal organs.
d, all of the above.
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TESYT POR RADIOGRAPHERS (Cont'd.)

b. the inaccuracy of such devices in measuring scatter
radistion.

c. the insbility of such a device to provide a perma=
nent record of exposure.

d. the eost of recharging such devices.

The exposure of personnel to x= and gamma-radiation can be
determined by meens of}d

g« film badges.

be dosimeters,

ce radiustion meters,
d. all of the above,

Short wavelength electromagnetic radiation produced during
the disintegration of nuclel of radioactive substances is
call edt

a. x=radiation.

b grmma radiation.

c. Gcatter radiation.

d. back scatter radiation.

An advantage of the fountain-pen type of ionization chambex
used ‘o monitor radiation received by personnel isi

8. it provides & permanent record of accumulated dosage.
b. 11 provides an immediste indication of dosage.
¢. 11 Js the most sensitive detector avallable,

al)l of the ebove are advantages.

tensity of »-radiation s measured ing

a. Roentgens.

b. ergs.

¢e foentgens per unit of time,
de H & D units,

A Cobalt=60 gammasray source has an approximate practical
thicknees limit of!

a. 2-1/2 inches of steel of its equivalent.
b. 4 inches of steel or its equivalent,
6. 7=1/2 inches of steel or its equivalent.
de 11 inches of steel or its equivalent.

The fact that gases, when bembarded by radiation, ionize and
become elecirical conductors make them useful int

fs x ray transformers,

be ¥-ray tubes.

Ce masks.

de radiation detection equipment,




24,

250

28,

29.
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The gamma ray intensity at one foot from a one curle source
of radioactive Cobalt-60 is nearcsti

a, 1% Roentgens per hour,

be 1,000 Roentgens per hour,
¢+ 1 Roentgen per minute.

de 10 milliRoentgens per day.

0f the following, the source providing the most penetrating
radioetion is!

8. Cobalt-60.

be 220 kvp w=ray tube.

¢s 1% megavolt betatron,

de electrons from Iridiume1%92,

Which of the following icotope has the longest half-life?

He Thl)l.ﬁum"l’lo.
b, Cobalt-GO,

ce Iridium«192,
de Cesium-139,

AMlmost all gamma rediography s performed withi

8. nstural isotopes,

b, artificlally produced isatope.
¢s radium,

ds  Thulium«170,

The specifiec aclivity of Cobalt- 60 depends oni

a., the time the meterial has been in the atomic plle.
b. the atomic number of the material.

¢e the guality of the non=activated matoxial,

d. the Young's Modulus value of the material.

1f an exposure time of 60 seconds and a sourcesto-fllm dis-
tance of 4 ft. is necossary for a particular exposure, what
exposure time would be needed for an equivalent exposure if
the source=to~{llm distance is changed to 5 ft.?

a8, 715 seQ,
b. 94 sec.
t. 4B sec.
de 38 sec,

T R R RN,
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TEST POR RADIOG RAPHERS

Name

1.

2.

3.

4.

Se

6.

Ts

8.

Date Grade

Why does greater distance from a gamma emitter lessen
exposure received?

What is the weekly permisegible radiation dose allowed?
Daily dose? '

How i® energy of a gamma source measured?

What harm can an excessive dose of radiation do to the
human body?

What is the level of radiation of Cobalt 60 from a 1 Curie
source at 1 ft.?

What is the level of radiation of Iridium 192 from a 1 Curie
source at 1 ft.?

What is the level of radiation of Radium 226 from a 1 Curie
gource at 1 ft.?

How does working time affect radiation dose if all other
factors are equal?
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SECTION 8

' (Procedure 2)

TEST. FOR RADIOCRAPUERS (Cont'd.)

9. How doee working distance affect radiation dose if all other
factors are equal?

10. What are some of the good shielding materiale used in
controlling radiation dose?

11, What is the purpose of our Victoreen survey meter?
12, How would you calibrate our Victoreen survey meter?

13, What would you do if you entered radiation area and your
meter read at ite maximum?

14, When starting a day's work, what is the firet thing the
operator must do?

15, At what survey meter readiag must an area be roped off?
16, Why do we wear film badges?
17. Why do we wear pocket dosimeters?

18, Give a brief description of the mechanics of Gamma Radiographic
equipment.

Bl B ot o Sl b T i aa et T it s 4 e i AR et o e s e b v - TSNS 4 e +f " - Yy —r e .
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SECTION 8

(Procedure 2)

TELL POR_RADIOGRAPHERS (Cont'd.)

19,

20.

21,

22,

3.

24,

25,

26,

27,

What ie the most important fact we have to remember about
our storage containeras?

For what purpose are we using the radioactive isotope?

Will our radioactive isotope cause radioactivity on objects
we plan to gamma ray?

Ih case of an emergency, whom do you notify?

Where 18 the proper storage area for our radioactive isotopes?

How doer ovur Gamma Alarm work?

What is a scaled source?

How wilil we prevent tampering or removal of by-product material
by unauthorized personnel?

Assune that the Isotope has become stuck with the source out
psomewhere in the tube. What should you do?
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SECTION 8

(Procedure 2)

TEST FOR RADIOGRAPHERS (Cont'd.

)
—AESLLIL. - 3 M.

What would be the distance in feet required to reduce Radiation
intensity to 50 mr/nr for 20 Curies of Cobalt 60,

If I; without shielding, is 30,000 mr/hr and Ip with shielding
is 15 mr/hr, what is the reduction factor and thickness of
lead required. Assume Cobalt 60 as the source.

If the shaelded radiation level i® 5,32 mr/hr at a distance of
five (5) £t for 1 ocurie of Cobalt 60 , what is the unshielded
radiation level at five (%) ft.and what thicknese of concrete
was used to reduce this unshielded radiation level.
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O (Procedure 2)

ANSWERS TO TEST FOR_RADIOGRAZHER:

1'

2,

15,
16,
17,
18,

19,

The greater the distance from a gamma emitter, the less exposure to radiation,

See lnverse Sgquare Law,
h
o 7 « 100 mR/hr

Daily average « 20 mR/hr 20 T K « 20 uR/hr

Weekly average - 100 mR/hr

Survey meter which measures R/hrs and mR/hrs,

Effects blood forming organs,

13,31 to 14.5 R/hr at 1 foot,

5.9 R/hr at 1 foot,

027 R/hr at 1 foot,

The shorter the time spent In radiation area, the less radiation absorbed,
See answer No, 1,

Lead screens, concrete walls, ete,

T measure quantity of radiation in nR/hrs,

Turn dial from "off" position to "en"., Allow survey meter to warm up for a few
minutes, Adjust meter by turning knob until needle indicates "0V,

Quickly leave to safe area, secure a safe boundary around area, alert radiation
officer,

A, Wear film badge.

B, Wear a calibrated pocker dosimeter,

C, Survey (with meter) whether source is in storage containevr.

2 mR/hr,

To record weekly accumulation of exposure to radiation,

In case of accident, to immediately monitor amount of exposure to rvadiatien,

The storage container (camera) providee shielding from radiation, the source tube
guldes the source to a position; a crank assembly to move the source from the
camera th.ough the tube remotely.

That the Isotope is in the storage container when 1t should be there,

A. Between exposures,

B, Locked when not in use and in designated storage area.
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1 (Procedure 2) SECTION 8
| ’ ANSWERS TO TEST FOR RADIOGRAPHERS (Cont'd.)

20,
21,

22,
23,

24,

25,

26,

27,

Radioactive Isotopes are ildeal for industrial radiegraphy of thick metal specimens,

No. Since radioactive lsotopes give off Camma waves, radiation {s not present
after source {8 withdrawn,

Your Radiation Safety Supervisor.
In designated area in Liveac Room under lock and key,

Camma alarm has one (1) flasghing light and loud horn., When radiation intensity
exceeds 2 aR/hr, the flashing 1ight goes off and the horn sounds,

A sealed source is always contained in a tube, adapter or storage contalner and
never exposed to air,

A. FKeep source locked in container,
B, Keep storage area locked,
C. Post area with ptroper radiation warning signs,

If radiography is being performed in Lineac Room, lock room and notify Radiation
Safety Supervisor, Q.A, Engineer and/or Q.A, Manager,

If "open air" radiography is being performed, post guards and notify proper
superdsion,

1. Film Badges,

2. Pocket Dosimeters,
3., Gamma Alarms,

4. Shielding.

5., Survey Meters,

29, Gelger type survey meters are designed to rvead in R/hrs, Victoreen Survey Meters
will show radiation intensity in mR/hrs, therefore, are mo=e¢ sensitive,

30, No. Only qualificd personnel, familiar with radiation safety regulations are
authovized to be in high radiation areas,

31, Survey metevs are very delicate instruments, Every precaution should be taken
not to bump, shake, jar or abuse the instruments in any way. To ensure accuracy,
each survey meter is recalibrated every three (3) months or sooner when there is
reason to gquestion the accuracy of readings.

32, Half Value Layer .61 for iron with Iridium«192,

.87 for cooper with Radium-226,
. ] - L ] . . 2
P loeran . 145wy thee M2 g,
‘ 145 1 1= 100 : 1
' 1, = {.&% = 1,45 R/hr
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oo

O ANSWERS TO TEST FOR RADIOGRAPHERS (Cont'd.)
34, 20 €4 of Cobalt~60 @ 1' = 290 R/hr (14,5 x 20)

290 x 1000 = 290,000 mR/he

1y = 290,000 § 1, = 50 e & 4
50 ¢ 290,000 = 1 : D;
50 by « 200,000 (2000 . pt) T
D; = 5800 &%35

826
Dy = 76

35, 1y = 30,000 mR/hr EQTQQQ = 2000 reduction factor,
19 = 15 mk/br 2000 w/Cobalt«60 « 5.4" Pb,
3. 1 Ci of Cobalt-60 @ 1' = 14,5 R/hr,
1 Ci of Cobalt-60 @ 5' =« .57 R/hr = 570 mR/hr,
Concrete to reduce 570 mR/hr to 5,32 mR/hr = 107.5 reduction factor.

O 107.5 reduction factor = 1Y%" concrete,

n 2 e R Bl i bl
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.' TRAINING PROGRAM OUTLINE (RADIOGRAPHER'S ASSISTANT

i The following Training Program Outline is intended to provide {imstruction ]
as outlined in Section 34,31(b) of 10 CFR Part 34, 1t provides a detailed
outline of each item and the amount of time spent on each {tem,

; Strithers Wells Cornoration will not permit any {ndividual to act as a

Radingrapher's Assistant until sueh individual:

#. Has recelved coples of and instruction in Struthers Wells Operating |
and Emergency Proceduresy
b. Hae demonstrated competence to use, under the perscnal supervigion of
the Radiographer, the radiographic exposure devices, sealed sources,
related handling tools and radiation survey instruments that the |
| . Assistant will use; and
Has demonstrated understanding of the above instructions by successfully

completing a written or oral test and a fleld examination on the subjects

covered,
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@  Struthers SECTION A
i

ON-~THE«JOB TRAINING (RADIOGRAPHER'S ASSISTANT)

The training period consists of a mindmum of forty-five (45) hours of
inftial classroom training in Struthers Wells Opevating and Emergency Procedures
as specified in the Training Program Outline, Radiographer's Aseistant shall
demonstrate competence to use the radiographic equipment to the Radiation
Safety Officer (limited to demonstration only), Until such time as the above
requirements are completed, no individoal will be qualified as a Radiographer's

Agsgistant,
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@ Struthers SECTION 8A
M

TRAIRING OF EXPERIENCFD RADIOGRAPHER'S ASSISTANT

Experienced personnel shall be required to complete a minimum of twenty
(20) hours of classroom training related to Struthers Wells specific work
program and equipment and & minimum of two (2) weeks performing radiographic
operations under the direct supervision of a fully qualified Radiographer,

The competency of the above individual to use radiographic equipment and
his understanding of Struthers Wells Operating and Emergency Procedures is
determined by the same test examination given to quality individuals as a

Radiographer's Assistant,
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PERIODIC (REVRESHER) TRAINING (RADIOGRAPHER'S ASS ISTANT)

Each Radiographer's Agsistant {s given annual gessions to review nem ZCS
regulations, procedures, policies and equipment. Equipment functioning and
maintenance i alse reviewed,

Case histories of radiographic accldents distributed by the NRC are also
reviewed during the above sessions,

Internal Audit-<Each Radiographer's Assistant shall be audited by the
Radiation Safety Officer once every three (3) months to ensure they are pers
forming radiographic operations in accordance with NRC regulations, license

conditions and Struthers Wells Operating and Emergency Procedures,
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@  Struthers SECTION. 8
S

TESTING PROCEIWRES (RADIOGRAPHER'S ASSISTANT)

Individuals qualifying &s Radiographer's Assistant must demonstrate their
understanding of the nstructions contained in the formal classroom training by
successful completicon of a written and a fleld examination on the Operating and
Emergency Procedures and the use of the radiographic equipment. A grade of 80%
is required for passing, Any {tems missed on the examination shall be tmmediatcly
reviewed with the individual before he is qualified,

The written examination consists of a minimum of thirty (30) questions on
the Operating and Emergency Procedures and the use of radiographic equipment,
The field demonstration to determine the competency of the individual to use
radiographic equipment shall be witnessed by the Radiation Safety Officer and
includes survey of the camera, facility, assembly and disassembly of the

equipment and proper storage of the equipment,

Pl s L,
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’ TEST FOR_RADIOGRAPHLR'S ASSISTANT

Date . Grade

Name

3s Cobaltso
a.
b.
e,
d.

uged in nondestructiive examinations emit:

alpha particles,
neutrons,

gamma rays.
XeTays,

2. Lead 1s frequently employed in shielding against radiation from x-«ray and gamma
ray sources because of {ts:

3. The time
material

a.
b.

‘ c .
d.

extremely low cost.

high abeorption for a given thickness and weight,
ability to emit electrons when {rradiated,
ability to diffract alpha particles.

required for one half ot the atoms in 8 particular sample of radioactive
to disintegrate is called:

the inverse square law.
a curie,

a half 11fe,

the exposure time.

4, What does the term R/hr refer to when gperking of intensity?

a.
b,
€.
d,

Radiatlon limits for humans,
Roentgens per hour,

X=Rays per hour,

Radiation in hydrogen,

5. Upon completing an x-ray exposure and turning the equipment off:

.0
b.
Q4
d.

6, The most

personnel should wait for a [ew minutes before entering the exposure area,
personnel should wear a lead-1lined apron before entering the exposurz area.
personnel may enter the exposure area without fear of radiation exposure.
personnel should take a reading with a Gelger counter before entering the
exposure area,

widely used unit ¢f measurement for measuring the rate at which the output

of a gamma ray source decreases is the:

a.
b.
€.
dl

curie,
Roentgen,
half life.
MEV,
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SECTION 84

’ TEST FOR RADIOGRAPHER'S ASSISTANT (Cont'd. )

: £

10,
il

12,

13.

e 14,

Small amounts of exposure to x«rays or gamma rays:

will have a cumulative effect which must be considered when monitoring

.l
for maximum permissible dose.
. will be beneficial since they build up .. ‘mmunity to radiation poisoning.
¢. will have no effect on human beings,
d, will have only a short-term effect on Lauman tissues,
A dose of would be dangerous, if not fatal, if applied to the entire

body in a short period of time,

5 N I -

1.5 to 15 R,

25 to 70 R.

200 to 800 R,

All of the above dosaes would most likely be fatal,

When doing pamma ray radiography with high-intensity emitters, the sources are
best handled:

a,
b.

C.

d,

directly by versonnel equipped with special protective clothing.

by remote handling equipment which permits the operator to remain several
yards away at all times,

directly by personnel with special protective clothing except when
radiographs are being made.

by tae same methods used for low-intensity emitters,

A Coba'lt60 capsule will have a half-life of:

a,
b,
C,
d.

Ove

Nt oe
o » a

What is

1.2 years,
6 monthg,
5.3 years,
15 days,

¢ tu R-vays or pamma rays may cause damage to human:
bloou tissue,
skin.
inteirnal organs,

all of the above,

the weekly peruissible radiation dose allowed? Daily dose?

How is energy of a gamma source measured?

What harm can an excessive dose of radiati-n do to the human body?
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‘ TRAINING PROGH) (RADIOGRAPHER'S ASSISTANT)
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SECTICN 8A

TEST FOR _RADIOGRAPHER'S ASSISTANT (Cont'd.)

15.
16.
17.
18,
19,

20,

'21.

23.
24,
25.
26,

27.

TP

What is the level of radiation of Cobalt60 from a 1 Curie source at 1 ft.?

What 1s the level of radiation of Iridium192 from a 1 Curie source at 1 ft.?

How does working t* “set radiation Acse if all other factors are squal?

How does working distance affect radiation lose if all other factors are equal?

What are some of the good :hielding materials used in controlling radiation dose?

What is the purpose of our Victoreen survey meter?

When starting a day's work, what is the first thing tle operator must do?

At what survey meter reading must an area be roped off?

Why do we wear film badges?

Why do we wear pocket dosimeters?

Give a brief description of how the gamma radiographic equipment iz used.

For what purpose are we using the radiocactive isotope?

Will our radicactive isotope cause radioactivity on objects we plan to gamma ray?



. TRAINING PROG (RADIOGRAPHER'S ASSISTANT)
PAGE 11 oOF

’ TEST FOR RADIOGRAYVHER'S ASSISTANT (Cont'd.)
2

8. 1In case of an emergency, whom do you notify?

Where is the proper storage avea for ocur radioactive isotopes?

1

How will we prevent tampering or removal of byeproduct material by unauthorized
personnel?

Asgsume that the isotope has become stuck with the source out somewhere in the tube,
What should vou do?

List necessary safety equipment for radiography,




¥y

?

TRAINING PROGRAM (RADIOGRAPHER'S ASSISTANT)

PAGE 12 OF 14
SBCTION 8A

NSWERS TO TEST FOR RADIOGRAPHER'S ASSISTANT

' 8

>~

6.

~

13,
14,
15.
16,
17.

18,

c

b

¢ and d

d
5000 mR/hr per year

Weekly average = 100 mR/hr 50 weeks = 100 mR/hr

100 mR/he por week

Daily average - 20 mR/hr 5 days e 20 wR7he

Survey meter which measures R/hr and aR/hr,
Effects blood forming organs,
13.31 o 14.5 R/hr at 1 foot.

5.9 R/hr at 1 foot,

The shorter the time spent in radiation area, the less radiation absorbed.

The greater the distance from a gamma emittrer, the less exposure to radiation.

See Inverse Square Law,

L.ead screens, concrete walls, etc,

To measure quantity of radiation in mR/hr,
A. Wear film badge.

B, Wear a calibrated pock:-: dosimeter,
€. Survey (with meter) wiecher source is in storage container.
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SECTION 8A

' ANSWERS TO TEST FOR RADJOGRAPHER'S ASSISTANT (Cont'd.)
22

23,
24.

25,

28,
29.

30.

1.

32.

2 mR/hr,
Te record weekly accumulation of exposure to radiation,
To immediately monitor amount of exposure to radiation,

In storage, lsotope is locked in an apparatus which is shielded with lead. To use
source for industrial radiosrvaphy, the following steps must be taken:

A, At all times, cnsure that isotope is inside the apparatus when entering
storage area by checking with survey meter,

B, Position source tube (flexible hose) for intended radiograph.
C. Position coutrol assembly so that hand crank is behind shielding,
D. Unlock apparatus with key,

E. Retreat behind shielding and crank the isotope out of the camera into the
source tube. Exercise care not to ram isotope against end of source tube,
Observe numbers on counter attached to crank assembly before pushing
isotope into source tube and after retracting.

Radicactive isotopes are ideal for industrial radiography of thick metal specimens.

No, Since radicactive isotopes give off gamma waves, radiation is not present after
gsource is withdrawn,

Your immediate supervisor, Quality Assurance Engineer or Quality Assurance Manager.
In designated area, under lock and key.

A, Keep source locked in container,
B. Keep storage area locked,
C. Post area w.th proper radiation warning signs,

If radiography is being performed in Cobalt Room, lock room and notify immediate
supervisor, Quality Assurance Engineer and/or Quality Assurance Manager,

If "open air" radiography is being performed, post guards and notify proper
supervision,

1, Film badges.

2. Pocket dosimeters.
3. Gamma alarms.

4. Shielding.

5. Survey meters.
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. PERMANENT SH.DED RADIOGRAPHY FACILITY
PAGE 1 OF 1

. SECTION 9

PERMANENT SHIELDED RADIOGRAPHY FACILITY

The Linear Accelerator Room consists of concrete walls 36" - 42" which
are continually monitored with film badges to ensure a radfation level of not
more than 2 mR/hr, at a distance of 18" from the external surface. The roof
is a metal corrugated structure 20' high with a large rotating warning 1ight
that i{s actuated by radiation, Access to the roof is restricted; there is no
ladder to get to the roof and also, there are large signs painted on the
outside of the facility restricting access to the roof without specific
approval. Access to the facility is controlled by a double set of locked
doors and an alarm and flashing light system which remains on when radiation
is present. In addition, a loud audible alarm sounds when the movable door
opens or closes. The isotopes, Cobalt®0(100 Curies) and Iridium!?2(100 Curies),

are used in the center of the facility,
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Section 10,

Section

Section

Section

Section 10.5

RADIATI’SAFETY PROGRAM
PAGE 1 OF 1

SECTION 10

ot

RADIATION SAFETY PROGRAM

Personnel Monitoring Equipment

Radiation Detection Instruments

Internal Inspection Program

Operating and Emergency Procedures

10.

10.

10. 4.

10.

10,4

10.

10,

10.4

10,

10.

10.

10.4

Handling and Use of Sealed Sources and Radiographic
Exposure Devices

Methode and Occasions for Cunducting Radiation Surveys
Methods for Controlling Access to Radiographic Areas and
Radiation Exposure Outside Radiographic rreas

Methods and Occasions for Locking and Securing Radiographic
Exposure Devices, Storage Containers and Sealed Sources
Personnel Monitoring and the Use of Personnel Monitoring
Equipment

Transporting Sealed Sources, Securing Exposure Devices

and Storage Containers in Vehicles, Posting of Vehicles,
and Control of Sealed Sources During Transportation
Minimizing Exposure of Persons in the Event of an Accident
Notification of Proper Persons i{n the Event of an Accident
Maintenance of Records

Daily Inspection and Quarterly Maintenance of Exposure
Devices and Storage Containers.

Off-Scale Pocket Dosimeter Readings

Procedure for Identifying and Reporting Defects and Non-

compliance as Required by 10 CFR Part 21

Leak Testing Procedure
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. PERSONNEL TORING EQUIPMENT

PAGE 1 OF 1
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PERSONNEL _MONITORING EQU NT

A, Pocket Dosimeters
1. A direct-reading pocket dosimeter, Model No. 541A, 541F or 541R, with

range 0-200 mR from Victoreen Instrument Company, Cleveland, Ohio,
shall be worn on the chest by the operator whenever the sealed source
is used.

2. The dosimeter should be calibrated daily with charging unit, Model No.
2000A. Records wili be kept by the Radiation Safety Officer. [23

3. The manufacturer's instructions for charging and reading of the dosimeters
shall be followed.

4. Dosimeters shall be issued to each individual Radiographer.

. B, Film Badges

1. Film badges will be issued in accordance with the policy and procedures
for employees engaged in and exposed to foniriug radiations by the
Radiation Safety Officer. Film badges shall be worn on the chest by

the operator whenever the sealed source is used,

"3
-

Permanent records of the exposure of each individual assigned a badge
will be maintained by the Radiation Safety Officer.

3., Film badges are supplied and analyzed Py R. 8. Landauer, Jr. and Company,
Glenwood, Illinois, on a weekly basis for each individual involved in
radiography. When a high reading of radiation is suspected, film badge

is sent to R, S. Landaver, irmediately, for analysis.

C. Alarming Ratemeter (Dosimeter) ZC§

1. An alarming ratemeter, Model 18C, from Dosimeter Corporation, with ranqge

of 500 mR, shall be worn on the chest by the operator whenever the sealed

gsource is used., Calibration of instrument shall be performed annually by

Applied Health Physics, Inc., Bethel Park, PA.
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.ﬁf;ﬂwfs SECTION 10,2

RADIATION DETECTION INSTRUMENTS

A Survey Meter, Model #5928 or #492, from Victoreen Instrument Co,, Cleveland,

Ohio, shall be used at each radiography site. The instrument is capable of

measuring gamma-ravs from less than one (1) mR/hr to one (1) R/hr. For

operation of the instrument, the manufacturer's instructions shall be

followed. Seven (7) Larvey Meters are in our possession,

A GCamma Alarm, Model No, 80BB or BO8D, from Victoreen Instrument Company,

Cleveland, Ohio, shall be situated on the wall in the personnel entrance of

the Cobalt Room and Lineac Room exposed to radiation. This instrument is

capable of measuring from less than 0,1 mR/hr to 100 e%/hr and the audio

sound is triggered at 2 wR/hr. For operation of the instrument, the manu-

facturer's instructions shall be followed. Four (4) Gamma Alarms are in

our possession,

The radiation detection instruments will:

1. be calibrated so that the readings are ¥ 20% of the actual values of
the range of the instrument:

2, have a chart showiong the results of calibration, the date of the last
calibration, and the due date of the next calibration affixed to the

instrument;

3. be calibrated at least every three (3) months or after each servicing; and

4. be calibrated and repaired by Applied Health Physics, Inc., Bethel Park,
Pemnsylvania.
Records of calibration will be kept for a minimum of two (2) years after

each calibration by the Radiation Safety Officer.



INTERNAL !PECT TION PROGRAM
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. SECTION 10,3

INTERNAL INSPECTION PROGRAM

Receipt of radicactive material shall be controlled as outlined on Form X74.
Possession and use of radivactive material shall be controlled as outlined

in the Operating and Emergency Procedures.

Internal inspection shall be conducted by the Radiation Safety Officer for
each Radiographer and Radiographer's Assistant at intervals not to exceed
three (3) months., If a Radiographer or Radiographer's Assistant does not
perform radiography for a period that exceeds three (3) months, the {nspection
shall be carried out the first time that person engages in radiographic
operations, Internal inspections shall be carried out in accordance with
Quarterly Performance Checklist (Radiographers), Form X79.

The Nondestructive Examination Supervisor or Radiation Safety Officer shall
make a continuing review of quarterly inventories, utilization logs, records
of receipt and disposal of licensed material, personnel monitoring results
and surveys,

Deficiencies discovered during the internal inspections by the Nondestructive
Examination Supeivisor shall immediately be recorded and reported to the
Radiation Safety Officer. If the deflciency is not minor, it shall be
reported to the President; otherwise, the Radiation Safety Officer will take
immediate corrective action as required. Corrective action will consist oi
personnc]l training and procedure changes, where applicable, to ensure agailnst

additional deficiencies.
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Radiographic Location ,
Radiographer Inspector
Radioisotope __ Curies
Projector Serial No,
Survey Mcter Serial No.

| &

QQQRIE& PERFORMANCE CHECKLIST mnloga__xnsz
Date !

Calibration Due Date

Was the Radiographer wearing a film badge and a charged and zeroed
dosimeter?

« Were other individuals working within the restricted area wearing film

badges and dosimeters?

. Was the restricted area posted with "CAUTION (or DANGER) RADIATION AREA™

signs?

. Was the restricted area properly controlled to prevent urauthorized entey?

10,

11.

12,

13.

. Ylas the radiation area controlled by a calibrated and { voperly operating,

mounted Gamma Alarm?

. Was the high radiation area posted with "CAUTION (or DANGER) HIGH

RADIATION AREA'" signs?

Did the Radiographer have a calibrated and properly operating Survey
Meter?

-

. Were the utilization log and other required daily logs properly filled

out?

Did the Radiographer have sufficient knowledge of safety rules? (Oral
questions,)

Was the Radiographer working with defective equipment?

Did the Radiographer properly survey the source projector and source tube
and take a radiation readiug one foot (1')(0.3m) in front of the source
following the radiograpliic exposure?

Were radicactive isotopes stored properly and kept locked to prevent
unauthorized removal?

Was the storage area posted with "CAUTION (or DANGER) RADTOACTIVE
MATERIAL" signs?

Did the Radiographer possess a copy of the applicant's Operating and

Emergency Procedures and, as applicable, state or NRC rules and regulations
for protection against radiation?

15. Were there any items of noncompliance other than those listed on this form?

(If any, explain in remarks below.)

REMARKS +

Form X79, Rev. 1

—r ¥ |

s
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®

OPERATING AND EMERGENCY PROCEDURES

REFERENCE: Paragraph 34.11(c) of 10 CFR Part 34 and Section 34,32 of 10 CFR Part 34.

10.4,1 Handling and Use of Sealed Sources and Radiographic Exposure Devices

10.4.2 Methods aud Occasions for Conducting Radiation Surveys

10 . 4.3 Method for Controlling Access to Radiographic Areas and Radiation
Exposure Outside Radiographic Areas

10.4.4 Methods and Occasions for Locking and Securing Radiographic Exposure

Devices, Storage Containers and Sealed Sources

10.4.5 Personnel Monitoring and the Use of Yersonnel Menitoring Equipment
10.4.6 Transporting Sealed Sources, Securing Exposure Devices and Storage
. Containers in Vehicles, Posting of Vehicles, and Controel of Sealed

Sources During Transportation

10.4.7 Minimizing Exposure of Persons in the Event of an Acc¢ldent
10.4.8 Notification of Proper Persons in the Event of an Accident
10.4.9 Maintenance of Records

10.4.10 Daily lnspection and Quarterly Maintenance of Exposure Devices and
Stovape Containers
10.4.11 Off-Scale Pocket Dosimeter Readings

10.4,12 Procedure for Identifying and Reporting Defocts and Noncompliance

as Required by 10 CFR Part 21




OPERATIt’ND EMERGENCY PROCEDURES
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10,4.1 HANDLING AND USE OF SEALED SOURCES AND RADIOGRAPHIC EXPOSURE DEVICES

A. The following step-by-step instructions shall be followed in operating

the Automation Industries cameras in setting up radiographic opervations:

O

(2)

(1)

‘l' (4)

(5)

(6)

(7)

The Radiographic Operator shall acquire at least one (1) suitable
survey instrument, such as Victoreen Model No, 5928, The instrument
must be calibrated and in good working order. The Radiographic
Operator shall then check the camera for safe 2 mR/hr reading.
The Radiogranrhic Operator shall then properly connect the source
tube and control assembly to the camera,

The Radiographic Operator shall then v . sck the camera. The
camera is then ready for use.

The Radiographic Operator shall move outside the Lineac Room

and turn the control handle clockwise moving the source to the
end of the source tube for the desired exposure time. The centrol
sssembly indicates the position of the source at all times to the
nearest inch.

The Radiographic Oper:tor shall retract the source into the
camerz, turniog the control handle in the oppesite direction
after the desired exposure time,

The Radiographic Operator shall then take his survey meter,
Victoreen Model No, 592B, and enter the Lineac Room.

The Radiographic Operator shall then check with his survey meter
on all four (4) sides of the camera and the entire length of the
guide tube to ensure the source has been properly positioned, and

then he will lock the camera., This will be confirmed by a reading

of less than 10 mR at the camera.
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OP!RATINAD EMERGENCY PROCEDURES
PAGE 3 OF 21

(Continued)

Gamma Radiography shall be performed in the Lineac Room, where

possible. If, under certain conditions, equipment to be radio-

graphed cannot be moved, lead screens 90" x 90" x 1/4" rhick are

to be used to reduce radiation. The control shall be operated at

the maximum possible distance from the source and the Radiographic

Operator shall remain at the control only to operate the source and

then retire speedily to a safe distance first determined by calcu-

lation and then checked with a survey meter. Rope barricrs and

"Caution-High Radiation Area" signs shall be pleced at the estimated

100 mR/hr boundary and the "Caution-Radicactive Material" and "Caution-

Radiation Area" signs shall be placed at the ¢stimated 2 mR/hr boundary.

Guards shall be posted continually during exposure time to prevent

violation of the barrier. Complete records of the radiography

including the names and exposures of the personnel shall be kept.

The following step-by-step Automation Industries operating instructions

ghall he followed in the Lineac Room for Source Changer 5008U or 43868

by Radiographic Supervisor when changing short-lived Iridium isotopes:

(1) The Radiographic Operator will have an operating survey meter,
Victoreen Model No. 59ZB, on hand.

(2) Locate the source changer within two (2) feet of the shielded head.

(3) Remove the plug or source tube from the machine outlet.

(4) Remove ROUND PLUG from source changer., Save (new) source number
plate,

(5) Connect the short source tube supplied to machine outlet and

source changer outlet,
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10.4.1 (Continued)

(6) Connect source position indicator control to machine lock box
and extend control so that operator is positioned full twenty-
five (25) feet from machine.

(7) Run decayed sonrce into source changer by turning control handle
clockwise until source stops in the changer,

{8) At this point, the survey meter should be employed to ensure
that source has been safely located in shielded position by
monitoring the source tube and container, This will be confirmed
by a reading of less than 10 mR at the camera.

(9) Disconnect short source tube at source changer and disengage

. disconnects, being careful not to pull out source.

(10} Replace ROUND PLUG, securing decayed source in changer.

(11) Rewmove HEX HEAD PLUG from source changer, being careful not to
pull out sonrce cable inside.

{12) Carefully pull the source cable disconnect only enough to allow
joining of disconnects.

(13) Join disconnects on control cable and source cable,

(14) Connect short source tube to source changer outlet,

f15) Pull source into machine by turning control handle counter-
clockwise.

(16) After a monitor check around all four (4) sides of the container
and the entire guide tube has been made with a survey meter,
remove short source tube. Proper safety source location will

. be confirmed by a reading of less than 10 mR at the camera.
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10.4.2 METHODS AND OCCASIONS FOR ~ZONDICTING RADIATION SURVEYS

A, The following radiation surveys arve examples of surveys .o~ ired
during radiography and associated operations:

(1) A physical radiation survey of all four (4) sides of the
container and the entire length of the guide tube shall be
made by the Radiographic Operator after each radiographic
exposure during a radiographic operation to determine that
the sealed source has been returned to its shielded condition,
This will be confirmed by a reading less than 10 mR at camera.

(2) A physical radiation survey of all four (4) sides of the
container and the entire length of the guide tube shall be

. made by the Radiographic Operator to determine that each
sealed source is in its shielded condition prior to securing
the radiographic device and gtorage container, This will be
confirmed by a reading of less than 10 mR at camera. Records
shall be kept of these surveys on Form X61 for inspection by
the Commission.

(3) Daily radiographic surveys shall be conducted at each site
where radiographic exposures are made and shall be recorded
on Form X72 for record purposes. Surveys shall ensure that
outer limits at site are less than 2 mR/hr,

(4) 1f the exposure device is moved from the exposure site to another
location for storage, a survey prior to securing the device shall

. be made in addition to the survey made upon completion of the

last exposure.

RIS =
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10.4,2 (Continued)
(5) Surveys that ensure containers prepared for shipment comply
with Department of Transportation repgulations,
These surveys and others required are discussed in more detail under

the appropriate sections., In general, surveys shall be made whenever

a source is manipulated or moved,
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10.4.3 METHODS FOR CONTROLLING ACCESS TO RADIOGRAPHIC ARFAS AND RADIATION

EXPOSURE OUTSIDE RADIOGRAPHIC AREAS

Ao

The Radiation Safety Officer must authorize the use of the source

after evaluation of need, location of use, exposure times and levels

to all personnel and manipulation techniques.

Prior to obtaining the source from the storage area:

(1)

(2)

(3)

When
(1)

(2)

All equipment required to assure safe operation shall be
secured, This equipment shall include:
Radiation Signs Alarming Ratemeters (ﬁk
Survey Instruments
Pocket Dosimeters
The distance from the source at which the dose rate levels do
not exceed 2 mR/hr must be determined and this radiation area
established with magenta and yellow tape and "Caution-Radicactive
Material" and "Caution-Radiation Area'" signs. The "Caution-High
Radiation Area" signs shall be placed at the estimated 100 ak/hr
boundary.
The survey instrument must be checked for response with the
source still in the shield,
using the source in the radiation area:
The operator must not leave the radiation area unattended.
A survey must be made of the perimeter of the radiation area
after the source is in place and r™~ tapes and signs adjusted

accordingly to confirm the 2 mR/hr level,
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10.4.3 (Continued)

(3) Access to the radiation area is limited to x-ray personnel
wearing film badge and dosimeter and approved by the Radiation
Safety Officer.

(4) Upon completion of each exposure, a survey of all four (4)
gides of the camera and the entire length of the guide tube
must be mwade to assure that the source has been returned to
the shield.

D, Upon completion of rhe work in the radiation area:

(1) The source in the shield must be locked and returned to the
storage area,

. (2) A survey made of the storage area to assure that the radiation
levels are compatible with storage limits of 2 mR/hr,

(3) The exposure of the operator as measured by the dosimeter must
be logged.

E. The Radiographic Operator shall maintain direct surveillance of the
radiographic operation to ensure unauthorized personnel do not enter
the high radjation area. The majority of radiographic operations are
done in the Lineac Room where access to the room is restricted by a

locked door at all times,
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10.4.4 METHODS AND OCCASIONS FOR LOCK (NG AND SECURING RADIOGRAPHIC EXPOSURE
DEVICES, STORAGE CONTAINERS AND SEALED SOURCES

A. 1In order to assure that radicactive sourcesg do not become radiation

hazards during periods of storage and transfev, the following rules

shall be followed:

(1) Sources shall be stored in the Lineac Room. This room must be
locked when source containers are in storage. Source containers
shall be locked.

Each source container shall bear a durable, clearly visible
label bearing a standard radiation warning symbol and the
following information:

Caution-Radicactive Material

Kind of Material

Amount of Material
Transfer of the source from the storage area to the radiation
area of operaticn must be made with the source in the camera.
Precautions ghall be taken to assure that, in transportation,
the source cannot be released from the camera even in the eveut
of collision or spills,
A survey instrument shall be available with the transfer vehicle,
As stated earlier in this procedure, the devices murc be secured
in the shielded position each time the source is returned to that
position and the device must be locked at the end of each exposure,
A radiation survey, including the guide tube and device itself,
shall be performed to confirm that the source is in the safe

shielded position.
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10.4.5 PERSONNEL MONITORING AND THE USE OF PERSONNEL MONITORING EQUIPMENT

A. All radiographic personnel shall wear a film badge on the chest and
a pocket dosimeter at all times during radiographic operations,

B. Pocket dosimeter shall be capable of measuring doses from zero to at
least 200 wR and shall be calibrated daily before use.

C. Pocket dosimeters shall be checked twice daily and shall be recorded
at the beginning and end of each workday.

D. A film badge shall be worn by one person only and shall be the
specific badge assigned to that individual.

E. The film badge shall be immediately procecsed if the pocket dosimeter
is discharged beyond its 200 mR/hr range. The Radiographic Operator

. will notify the Radiation fafety Officer immediately. The Radiation
Safety Officer in turn will:
(1) Terminate Radiographer's participation in duties which require
exposure to radiation,
(2) Arrange to have Radiographer's film badge processed immediately.
(3) Determine from accumulative dose records whether additional
exposure to radiation exceeds maximum permissible limits,

F. Film badges are supplied and analyzed by R. S8, Landauver, Jr. & Company,
Glenwood, 1llinois, on a weekly basis for each individual involved in
radiography, When a high reading is suspected, film badee is sent to
R. 8. Landauer immediately for analysis.

. The dosimetry devices are maintained in the Radiographic Analyst's

. office to avoid apgainst adverse environmental conditions.
H. Tne Radiographic Operator shall complete the required Radioactive

Isotope Checklist, Form X60, before starting work.
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10.4.6 TRANSPORTING SEALED SOURCES, SECURING EXPOSURE DEVICES AND STORAGE
CONTAINERS IN VEHICLES, POSTING OF VEHICLES, AND CONTROL OF SEALED
SOURCES DURING TRANSPORTATION

A. Struthers Wells Corporation (8WC) does not transport sealed sources
for field use and would only be involved in transporting a sealed
source when the sealed source is to be replaced by a new source.

All the Automation Industries equipment are designed as shipping

containers as well as radiographic equipment, However, in trans-

porting such sources in containers by tiuck, the following safety
precautions shall be strictly adhered to:

(1) The equipment should be placed as far as possible from the
driver or occupants, Pack the equipment to prevent movement
and damage in transit. The equipment should be secured by
locking so that the source cannot be in exposed position.

After packing in the vehicle, both the equipment and the vehicle,
including passenger compartment, shall be surveyed to ensure

less than 2 mR/hr at both truck surface and passenger compartment,
The vehicle shall be locked to protect against accidental or
unauthorized removal of the source,

(2) The vehicle shall be posted with placards as described in
Department of Transportation regulations and specified by the
Radiation Safety Officer.

(3) The maximum permissible radiation level of the equipment (in
closed position) shall be not more t.an 200 mR/hr on the surface

. or 10 mR/hr one meter from the device. Since the equipment has

more than sufficient protection, normally no more than half this

N R B S S, s Sy v
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.
10.4.6 (Continued)
amount should be found, Radiation levels on the surface of the
vehicle or passenger compartment cannot exce * 2 mR/hr.
(4) The sources shall be securely locked within the vehicle during
transportation and keys stay on person,
(5) Both the sending and receiving terminals shall be notified of
the expected arrival time., lmn.ulate steps are to he taken to
locate the vehicle if the expected arrival time has ¢lapsed in
case nf accident to the vehicle or source. Immediate notification
of one of the supervisors is required in case of accident, Every
possible precaution should be taken in case of accident including
. roping off the possible hazardous area,

B, An accident is reportable if large-scale damage results or anytime
cargo breaks loose because of impact, In case of an accident, loss,
theft or radiation:

(1) Call State Police=-ver=ecasce- Local
(2) Call Strutlers Wellg--~---++814-726-1000 (Night or Day)

(3) Call Nuclear Regulatory Commission,
Regional Compliance Office--215-337-5000 (Night or Day)

The following information must be given:

(1) The source size, source mate.ial, maximum activity in Curies,
housed in approved centainer (pamma camera cr changer model
number) .

(2) What the actual circumstances of the situation are. Exact

. location, nature of incident, people involved.
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10.4,6 (Continued)

(3) State our plan for recovery of material,

(4) State method adopted tu keep the incident from recurring.

(5) List names and addresses of people involved and/or who may
have had exposure,

The driver shall follow these rules:

(1) No riders.

(2) Call Struthers Wells when:
(a) Stopping for pasoline or meals,
(b) Destination is reached.
{(¢) Starting return trip.
(d) Arriving at motel when overnight trip.

(3) Shall know where the truck is at all times,

(4) Never leave truck without checking to determine that doors are
locked and that 41l radiation signs are in pla-e.

NOTE: All calls shall include what activity driver is engaged in,

location and timetable,
(5) Shall wear his radiation badge at all times. A meter, monitoring

radiation leakage, shall remain in the cab.
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10.4.7 MINIMIZING EXPOSURE OF PERSONS IN THE EVENT OF AN ACCIDENT

A. Personnel shall follow the below listed instructions in the event of
any accident (i{.e., source stuck in source tube, etec.):

(1) 1f exposure is in the Lineac Room, the operator shall lock the
door and ilmmediately notify the Radiation Safety Officer who
will notify Tech/Ops for assistance in retrieving the source.

(2) 1f exposure is on shop floor, the Radiographic Operator will:
(a) Immediately proceed outside of the 2 mR/hr posted area.

(b) Post additional guards.

(¢) Notify Radiation Safety Officer who will maintain direct
surveillance and control over the area until the situation
is corrected., Temporary shielding shall be set up to allow
source to be safely moved to the Lineac Room and maintained

until Tech/Ops can be contacted for assistance.

During removal operations, dosimeters shall be checked each half
hour.
NOTE: Struthers Wells does not transport licensed material to field

locations as a part of Struthers Wells operations.
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T6.7.9 MALMIENANCE OF RECORDS

P e TR R SR e S S ——

AI

The Radiation Safety Officer 1s cesponsible for maintatning the

below 1isted required records, These records shall be retained

in the Radiation Safety Officer's file for rveview by the Commission,

(1
(2)

(3)

(4)

(5)

(6)

(7

(8)

(%)

(10)

(11)

Radiographic Log, Form N34, for each radiographic exposure.
Checklist For Personnel Ugsing Radiocactive lsotopes, Form X60,
for each Radiopraphic Operator taken daily.

Radiation Surveys, Form X61, at one (1) foot from camera with
each source in storage taken daily,

Lealk Test Record, Form X65, on each sealed #our:e taken every
six (6) months,

Calibration Record, Form X66, on each radiation detection
instrument taken every three (3) months,

Quarterly Inventory Of Byproduct Materials, Form X67, on each
sealed source.

Radiation Exposure Report, Form X68, for ecach radiographic
accident,

Radiation Survey Report, Forms X72-A, X72-% and X72-C, on each
radlation area.

Daily Isotope Equipment Maintenance Inspection Checklist, Form
X73, on each sealed source camera and equipment,

Isotope Equipment Detailed Quarterly Maintenance Inspection
Checklist, Form X73-A, on each sealed source camera and equipment,
Procedure And Record Form For Recelving Packages Of Radiocactive

Material, Form X74, taken upon receipt of pach new source.
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10.4.9 (Continued)

(12)

(13)

(14)

(15)

Calibration Of Dosimet. rs, Form X77, on each dosimeter taken
every six (6) months,

Daily Log - Doaimeter Readinge, Form X78, for each Radiographic
Operator to record each time he woerks in an x-ray ares.

Current Occupational External Rad .tion Exposure, Form NRC«5,
for each individual {nvolved in radiography taken weekly.

Annual Report For Radiation Exposure Monitoring (letter form)

for each individual iovolved {n radicography.
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10.4,10 DAILY INSPECTION AND QUARTERLY MAINTENANCE OF EXPOSURE DEVICES AND
STORAGE CONTAINERS

A. The Radiographic Operator shall {nspect datly before performing
any rodiographic exposures all equipwent and record on Form X73,
Any item that may be suspect shall be reported {immediately to the
Radiation Safety Officer and the equipment is to be taken out of
service until approved by the Radiation Safety Officer.

B, A detalled inspection and maintenance check of equipment shall be

made by the Radiation Safety Officer, or his delegated representative,

at least every three (3) months using Form X73-A,
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SCALE POCKET DOSIMETER READINGS

A,

The film badge shiall be {immediately processed {f the self-reading

pocket dosimeter is found to be off-scale. There are no exceptions

to this requirement. The Radiographic Operator will notify the

Radiation Safety Officer immediately. The Radiation Safety Officer

in turn will:

(1) MNave work stopped {mmediately and place source in the safe
storage position in the exposure device,

(2) Terminate Radiographer's participation in duties which require
radiation,

(3) Arrvange to have Radlographer's film badge processed immediately.

(4) Determine from accumulative dose records whether additional

exposure to radiation exceeds maximum permissible limits,
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CHECKLIST FOR PERSONNEL USTNG RADICACTIVE ISOTOPES

*

1. Are you wearing a filo badge?
2. Are you wearing a pocket dosimeter?
3. Do you have a survey meter?

6. Are you keeping a log of each exposure?

4. Are instructions from NIDE Supervisor specific and clear?
S. Do you check to make sure that sealed source is in shielded position after each exposure?

7. Do you check to see that source containers are locked during periods of inactivity?

Record the amount of radiation received by reading pocket desimeter at the end of each shift.

Storage Area -- Linear Roow.

CHECKS DOS IMETER CHECES DOS IMETER
DATE ! 1 -2 READING | RADIOCRAPHER DATE i-7 READING RADIOGRA
= #
:
In case of an emergency, immediately notify: Mr. F. J. McElroy Home Phome: 723-3170
Mr. €. H. Bowles Home Phome: 563-4225

“Forw X60, Rev. B




D lridiu-l9z
Struthers RADIATION SURVEYS &0 1546
- (10CFR34_43) D Cobalt 1518

D Cobale®® 334

. ——

* STARTING #x  FINAL =* STORACE COMMENTS &

BA3E SURVEY READING SURVEY READING SURVEY READING RADIOCRAPRER RECORD STORAGE AREA

T L sy T ———
1

* Starting Survey Reading--Reading when first approaching exposure device for use.
** Final Survey Reading--Reading of the last survey of the exposure device and guide tube prior to locking the device
and ending direct surveillance of the operation.
#*** Storage Survey Reading--Reading when exposure device is placed in storage.

., e —————— e e et s
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NOTE: All above surveys shall be made around the eatire circumference of the radiographic exposure device including source
outlet port with the safety plug installed.

Form X61, Rev. 5




lmumsas WELLS CORPORATION

FREQUENCY - EVERY SIX (6) MONTHS
Per Approved Source Leak Procedure = Exhibit I

|

Date Of Performed Contamination Retest =
Last Test By Level Date Due Remarks E
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Form X6%5, Rev. 1 AJ
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STRUTHERS WELLS CORPORATION

TERLY NTO

BYPRO DU TER

Byproduct Material License and Amendment Number

The following Byproduct Materials are on hand at Struthers Wells Corporation . 4WC) as
of the dates indicated below:

S R S S S - 2t ‘::====uaT===r==================ulnlnli
DATE OF PRESENT SOURCE INVERTURY COMMENTS

NUMBER | BY
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1'

2.
3,
“.
b

Safety source lock,

Source drive cable and crank,
Source tube,

Capsule cable disconnect,

Radiation check at source lock (mR).

The following {tems are to be inspected to determine working condition and recorded |
below with (X) when satisfactory,

1B

DATE

ITEMS SOURCE CAMERA

) Co
a3

RADIOGRAPHER

RECORD STORAGE AREA

COMMENTS &

catmpinfort

Form 873, Rev, 4
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(fr“*""‘i::) STRUTHERS WELLS CORPORAT TON
o ISOTOPE EQUIPMENT DETAILED QUARTERLY MAINTENANCE INSPECT ION CHECKLIST

‘ Storage Area:

| | Cobalt-60

‘ The Isotope equipment listed is to be inspected to determine Source #

3 working condition and recorded on this form, ,ﬂodei &

j 33129

| =

i OPERATIONS TO BE PERFORMED | saris. |umsaris.j| saris.

Check for chaonges in operating characteristics of the device.

.

Chack proper operation of source position indicator mechanism.

Check proper operation of locking sechanism.

Check proper coperation of crank,

W Slw]lro] =]

Check source and drive cable for wear o~ damage.

Theck for Hamagéﬂ oY worIn source‘énd‘3?1VP cable Tabe

5 and connector wear and camage.

7. Check for rust, dirt or sludge buildup in the source tube.
8. Check proper positioning of source inside the shield.

9. Check shifring of shield inside puojector beunsing.

10. Check proper commection of 21l mating components.

| 11. Check for damage to device which may fmpair operation.

12. Check for cable drive pgear box damage and wear.
13. Check proper iasbeling on equipment.

14. Check Lineac Room doors and ianterlocks.

Theck L !’ audible and visible warning devices.
15. (Per 10 CPR 34 28(c))

16. Check access door locking devices.

17. Check rooms for properly posted warning signs,

Comment s :
Inspected By
Title
Date

Form X73-A, Rev. 2




1. Upon receipt of a package containing quantities of radioactive material,
the Radiation Safety Officer (R.8.0.), or his delegated representative,
phall monitor the radiation levels external to the package.

2. This package shall t¢ monitored as soon as practicable after receipt, but no

later than three (3) hours after the package is received during normal 8 to
5 p.m, working hours. If received after normal working hours, up to el

(18) hours is allowed., Package is to be immediately delivered to the Linear Room.

3. 1f radiation levels are found on the external surface of the package in
excess of 200 millirems per hour, or at three (3) feet from the external
surface of the packave in excess of 10 millirems per hour, the Radiation
Safety Officer shall be {mmediately informed, and he {n turn will notify by

telephone and telegraph, the final deliverins carrier and the appropriate NRC

Regional Office.

Radiaticy Record

Source and Quantity , Storage Area:

|
LRy e - IS

Source Number

Number Millirems on External Surface

Number Millirems at 3' From Surface

R.85.0, or Delegated Representative

(Signature) (Date)

RECORD PORM FOR SHIPPING PACKAGES
OF RADIOACTIVE L

Source and Source Number

Number Millirems on External Surface

Number Millirems at 3' From Surface

R.8.0. or Delegated Representative

(Signature) (Date)

Form X74, Rev. 2
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Manufacturer

‘Tu"ﬂﬂ“ WELLS CORPORATION I

RADIATION DETECTION INSTRUMENTS
CALIERATION OF DOSIMETERS

Doslmeter
Serial Number
(1ssued To)

Due Dates

Feb, | Feb, | Feb, | Feb, | Feb, | Feb.
1980 | 1981 ] 1982 | 1983 | 198

Frequency

Comment s
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U S NUCLEAR REGULATORY COMMISSION

CURRENT OCCUPATIONAL EXTERNAL RADIATION EXPOSURE

See Instructions on Back

b Y

IDENTIFICATION

T T T T TR TR T SR
fONAME (PRINT « Last, frsl, and mugdie) 2 SOCIAL SECURITY NO

A DATE OF BIRTH (Mpnth, day, vear) 4 NAME OF LICENSEE
Struthers Wells Corporation
F ey

DOSE RECORDED FOR (Specity Whole body, 6 WHOLE BODY DOSE 9. >
skin of whoie body or hands and lorearms, STATUS (rem) FB Pocket © - PC Calculations - Calc |
feet and ankies | X OB GAMMA (13 ( Y——
~ Whole Body NEUTHONS
8 PERIOD OF EXPOSURE DOSE FOR THE PERIOD (rem) 13 AUNNING TOTAL FOR
(From ~ Tol CALENDAR QUARTER
9 X OR GAMMA 10, BETA 11 NEUTRON 12 TOTAL trem)

e FETIME ACCUMULATED DOSE
WOTOTAL ACCUMULATED | 1) FEAM ACC DOBE SN 8 e
DORE et

OUNSED RART OF PR

e PREVIOUS 'DM ao :
ACCUMULATED DOl E (o)

18 TOTAL OUARTERLY
LOME
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Mot e nlormation (o (e Nuclear Regutatory Commisuon on Form NRC S, Thee information o mamtained in & ystem of tegords denynated a5 NRC 27 and described
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Dirsgroe Ofhice of Management Information and Program Control, US Nuciesr Requiarary Commisnion,



SECTION 10,3 . TECH/OPS, INC. .Lux TESTING PROCEDURE

. INSTRUCTIONS FOR USE

This kit is designed for use on Tech/Ops 3amma Ray Projectors it provides a convenient and sale
method of performing leak tests of radiographic sources in accordance with NRC regulations,
which reguire such lests at intervals of not more than 6 months

CONTENTS

Flexible swab holder with swab
Vial of EDTA solution

Plastic Envelope

Mailing Box

Identification Shest

PROCEED IN THIS MANNE".
1. Besure source is fully retracted and secured in the projector. (Use a survey meter 10 be sure that
radiation levels are normal.)
2. Remove source guide tube from front of projector or remove shipping plug
3 Wet the swab with EDTA solution. Shake off excess and insert the swab imo the hole in the
shie'd Wipe the interior of the hole thoroughly by rotating cwab holder.
4 Withdraw swab and place in plastic envelope

5  The swab should now be monitored by turning the survey meter 10 ils most sensitive range,
Place the meter in a low background area and move the swab in its plastic envelope 1o the meter,
not the mete: to the swab.

8 If there is no indication on the meter, or If the indication is no more than 0.2 mR per hour above
. background. put the plastic envelope with the swab in the mailing box and mail to Tech/Ops,
Incorporated, 40 North Ave . Burlington Massachusetts 01803, Be sure to fill out and return the
identification sheet

7 If the swab should show more than 0.2 mR per hour, do not mail. Contact Tech/Ops, Inc,, for
specific instructions

NOTE If the survey meter available does not have the capability of detecting as little as 0.2 mR
per hour, ship the wipe-test swab to Tech/Ops, Inc., via express. Do not ship if the radiation from
the swab exceeds 2 mR per hour and contact Tech/Ops, Inc., for specific instructions. The
wipe-test swab will be subjected to a precise radio-assay when received by Tech/Ops, and a
leak-test certificate will be malled promptly. The NRC requires that this certificate be kept with
your records and that it be available for inspection (10 CFR 34 25(c)).

NOTICE

In order to use this Model 518 Leak Test Kit, the user must be
specifically licensed to do so in accordance with Title 10, Code of
Federal Regulations, Part 34, Paragraph 34.11 (). If your license
does not authorize the use of this leak test kit, an application for a
license amendment shouid be filed on Form NRC-313R with the
Materials Licensing Branch, Division of Fuel Cycle and Material
Safety, Office of Nuclear Material Safety and Safeguards, U. S.
. Nuclear Regulatory Commission, Washington, DC 20555.

Use of this kit without specific authorization constitutes a
violation of U. S. Nuclear Regulatory Commission regulations.

Tech/Ops, Inc.
Burlington, MA
9 February 1961




LEAK TFQING PROCEDURE
PAGE 2 OF 2

- "‘ 125 ,f"::". .
40 NORTH Nub 7! i e
L R R0 0] BURLINGTIN MA |0\ [ () ( 518

617) 272 R‘ \\/\D K ;..T \J) j LEAK TEST
Go. Name Qtruthers Welfthoq‘anon ' /.PO No - JG&OQ_BLQ_ (s, 17
Streel 1111 Fourth Avenue - oz NAC o 37-11152-01 .

-

City, State Warren, Pe:-mylvmu 16365
Projectler -
Model No 151 Serial No .
Source
Mo\;:n No m 36907 Serial No C’“,?_ ... Curies __. 2?---._...__.
IR-192 coeo. X C&-137 SO s e
Wipe f")
pertormed 8 C Jloqurition ./ (C. Rowles) pue . 1:10-84

mission requires t' at radiographic sources be
tested 1or evigence of leaking at the time of
manufacture and thereattar at not more than
ix-month intarvals

‘he amicunt of removable contamination

¢ The United States Nuclear Regulatory Com-

FOR TECHOPS USE ONLY

PROCESSED AT TECHIOPS ON é’(/ {

must not exceed 0 006 microcures If ihe test RADIOASEAY P 1Y
ghows maore than 0.005 micracurie of remova. | : WLH(X:UﬂE
ble contamination, the source and equipment ‘ TEST PERFORMED BY (JU(;%- C,
must be immed ately taken out of service and g
be repaired or be disposed of Pleass 1ole that NEXT LBAX TEST DUE (=(& 8_;
this source must be tested again on or before l
ORIGINAL
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Amersham Corporation@@ / g “N

40 NORTH AVENUE * BURLINGTON, MA 01803

(§17) 272-2000 + TELEX 949413 « FAX (617) 2732216 l“/r' 1990 )\
" RECEIVING REPORT 5. "0 n 13609
‘{’.. .
RECEIVED FROM ¥ mm'? JUL 171880

THIS IS YOUR ISOTOPE KeCEIPT

"BAAR: / /
NEEP (T FOR YOUR RECORDS 30

STLUTHIRS Weiis €LY,

1003 PN AVE . w _ CARRIER: _LETErdL Cxphes S
MARKEN, FA. [eM5 FREIGHT BILL # 64 ¥E£/T FI6
..fz\im_?uag‘é._\\’..\_-&l«&x\___ PREPAID __*  COLLECT

RADIOACTIVE MATERIAL RECEIPT
MODEL #_ €S0 semiAL 9. %6 2 SALES ORDER # w¢ LE¥S
IN OVER PACK______ N 716 8N N 683 /N
IN 8717 — IN B135 "
ISOTOPE RIDIUM-192 & COBALT 60
CESIUM 137 OTHER
MODEL #5 ¥f seniaL ¢ 5 775 ACTVITY o+ 8 CURIES
‘ MODEL # .. SERIAL # ______ ACTIVITY CURIES
SURFAGE RADIATION: X mA/hr TRANSPORT INDEX: __ & -/
COMMENTS: o o
NON-RADIOACTIVE MATERIAL RECEIPT CODE
= 1 2 3 4
3 R - TR & o
1 2 8 4
’ 1 2 3 4
CODE. ' n
1 = REPAIR/CALIBRATION 2 =« CERA,

& = AMERSHAM PROPERTY BEING RETURNED 4 = OTHER:

This form is to acknowledge that the materias listed above were received by Amersham Corporation. Please save this |

for your files,
RECEIVED BY; A "‘Lw AT M

WHITE; CUSTOMER CANARY: CUSTOMER SERVICE PINK. SHIPPING GOLD: TRAVELER
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Struthers Wells Corporation
ATTIN: J. C. Wellace, President
1003 Pennsy lvania Avenue West
Warrer, PA 16365-0008

Gent lemen:

This refers to your application deted December 7, 1990, for renewal of
Materials License 37-11152-01.

We received your check for $320. Your request, however, 1s subfuct to a
renewa)l fee of §1,400 as specified in fee Cotegory 30 of §170.31, 10 CFR 170,
which went into effect July 2, 1990, A copy of the May 23, 1990'
federal Register notice rogurding the revision to ine Commission's fee
regutations 15 enclosed, Payment of the additional §1,080 tee should be made
to the U.S5, Nucleer Regulatory Commission and mailed to the following address:

U.S, Nuclear Regulatory Commission

ATTN: Sandra Kimberley

License Fee and Debt Collection
Branch, OC/DAF

Mail Stop MNBB 4503

Kashington, DC 20556

Your application will be processed by the Region 1 Licensing staff located at |
475 Allendale Road, King of Prussia, Pennsylvania 19406, The fee, however, 1s ;
required prior to issuance of the renewal, When submitting the additiona) '
fee, please refer to CONTROL NUMBER 113B3E.

1f we do not receive a reply from you within 30 calendar days from the date of
this letter, we shall assume that you do rot wish to pursue your application
and will void this action,

Sincerely,

Maunce esser

Maurice Messier

License Fee and Debt Collection Branch
Division of Accounting and Finance
Office of the Controller

Enclosure: :
May 23, 1990 Federal Register notice

cc: Region |

TRIBUTION:

ending Fee File OC/DAF R/F

LFDCB R/F (2) DW/RI/STRUTHERS

OFFICE: OC/LFUCB - oC/LFDCB’“™  OC/LFDCB
SURNAME : SKimberley:bg MMessier GJackson

DATE: 174791 17/ /91 1//;/91




Struthers Wells Corporation

Struthers







