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b AT Y E AT N, K e 3 FAX_ (8()4)27"7692

) . ' 7523 Whitepine Road
\'I'%[l Western Stress, Inc. Richmond ‘rgina 23237

Marcﬁ? 12. 1996

Mr. Hector Bermudez

Nuclear Materials Licen.ing Section
U.S. Nuclear Regulatory Commission
Region 11

101 Marietta Street. N.W., Suite 2900
Atlanta. Georgia 30323-0199

RE: Amendment Request of Materials
License No. 45-27519-01

Dear Mr. Bermudevz:

This letter 1s in reference to a requested amendment to Western

Stress, Inc.'s radioactive materials license No. 45-27519-01.

Included -in this amendment request are organizational changes,

owning company changes., corporate office relocation, changes

sealed sources, exposure devices, source changers. and subscquent

revision to Western Stress's Radiation Safety Manual .

At the time of purchase Western Stress respectfully requuest

itts radioactive matertals licen.. be amended as follows:
1. Western Stress is in the process of being purchased
Analyvtic Stress Relreving, Inc. The corporate office will

telocated from 111 North l1eth Street. La Porte., Texas TT8T.

to 117 Boatrd Road., lafavette., loursiana “0508. and the
new telephone number 15 (318) 237-83790. This will become
corporate office of record for Western Stress, A Division

inalvtire Stress Relieving, Inc. and 15 currently the corporate
of fice of Analvtic Stress Relieving, Inc. Western
Stress’'s branch offices will retain the name of Western Stress

and become a division of Analvtic Stress Relireving., Inc.

The corporate radration ~atety files will continue to

maintained in the Richmond., Virginia office of Western Stress.
Al previous references (o Western Stress. Inc. 1n the License
and Radiation Satety Manual shail be 1eferred to as Western

Srressy A Division of Analyvtio Stress Relivvine. Inc.

2. oo notl oacdepting a4 positien warth Analyvtre Stress Relieviny.,

inc. at the time of the seid of Western Stress. e, s
tssets my oeamployvment will be terminated.,
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Western Stress’s management is increasing the
responsibitities of Mr. Raymond M. Martin, District Radiation
Safety Officer to include the responsibilities of
Corporate Radiation Safety Officer.

‘'orrespondence previously addressed to me at the Richmond,
virginia office should be addressed to Mr. Raymond M. Martin
at the same location.

Mr. Martin's resume is enclosed for our review.

Western Stress no longer utilizes or stores the Ame. sham
Model 90003 source assemblies, Model 927 exposure devices or
Model 850 source changers for Ir-192 rndiographic operations.

All references to these models should be deleted from our
license. A copy of the exposure device and source assemblies
disposition invoice from Amersham is enclosed for your review.

Our license’s reference to the Amersham Source Changer Model
650 should be modified to read Amersham 650L. Reference to
the Amersham Model 660A Exposure Device should be deleted from
our license.

wWestern Stress's Co-60 Amersham Model 680 and dri.e¢ control
cables are retrofitted to the 6830A compliance requirement.

A copy of the retrofit invoice fror Amersham is enclosed for
VCUr review,

Western Stress’s Radiation Safety Manua!l has been modified to
reflect the changes in the radiograph. - equipment
requirements. The revis sy also inciudes references to
piegnant woman/unborn fetus. and miscellaneous form changes
and. or additions.

have enclosed two copies of the updated Radiation Safety Manual
and emergency response telephone list for vour records. Also. | am
enclosing a check in the amount of $7060.00 for the amendment.
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Western Stress values a safe work environment for our emplovecs and
the general public. We look forward to working with you to assure
our Radiation Safety Program meets all Federal Guidelines. If you
have any inquiries concerning this amendment request or require
additional information. plcase call our Rictmond, Virginia office
at (804) 271-5447, a 24-hour network.

Respectfully Submitted,
WBSTERN STRESS, Inc.

b omn

ames:G. Speese
Corporate Radiation Safety Officer

Enclosures

cce. Ryotaro Mog: -~ Prestdent/CEO
Western stress, Inc.
Patrick Gauthier - President
Analytic Stress Relieving, Inc.
Raymond M. Martin - District RlUv

Western Stress, Inc.
File
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RADIATION SAFETY
 BULLETIN

EMERGENCY RESPONSE TELEPHONE NUMBERS

Revised March 11, 1996

The following is a list of emergency response telephone
numbers for Radiographical Safety Supervisory Personnel.
This document shall be posted in every NDE truck/rig, on
-all equipment room doors and distributed to all
radiological personnel.

In the case of an emergency, always refer to Section 12
of your Radiation Safety Manual for the appropriate
emergency procedure.

Always attempt to contact your District Radiation Safety
Officer first. Radiation Safety Supervisory Personnel
are or 24 hour call. If you believe that you have a
probl~m, 070 NOT hesitate to call for assistance.

Raymond Martin - Radiation Safety Officer
Richmond/Corporate

Dffice Telephone........ ... B04,/271-5447
Home Te.ephOne. . e e it it ii i en e 804/530-1952
1S R = o §70,/719-3702
Leo Clark - Radiaticn Satety OJffice
Pennsauren

DI ENT T - TN -1 6 T o LD o = 2 £0% " AAR5-07 .7
Home Te.eDnNORe . vttt e G639 939-36045
F AT L L e e e e e e e e e e e KT LO=0600




EMERGENCY RESPONSE TELEPHONE NUMBERS
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RAYMOND M. MARTIN
17813 WILLOWYNDE ROAD
(804) 530-1952

JOB OBJECTIVE

To provide my employer and clients with seventeen y_c:x'rs of ¢experience, knowledge, and proven
efficiency in as safe a working environment my extensive training can provide.

WORK EXPERIENCE

WESTERN STRESS, INC., Richmond, VA, 08,1093 - PRESENT

During employment my responsibilities progressed as follows:

Level 11 NDE Technician , 08.10,93 - 03/18:94
Level I1 NDE Technician, Assistant RSO, NDE Supervisor 3:18 94 - 02/27.95
Level 11 NDE Technician, District RSO, and NDE Supervisor 02,27,95 - Present
OLD DOMINION FABRICATORS, Chester, VA, 09,77 - 1992

I started employ ment s an Assistant Radiographer and progressed to a Radiographer, Lead
Radiographer, NDE Supervisor, Quality Control Manager, and Radiation Safety Officer. I was
appointed Level 111 Radiographic, Magnetc Particle, and Liquid Penetrant Inspector.

I was responsible for the complete NDE and Inspection operations. Other responsibilities included.
but not limited to:

. Supervising and scheduling of an ecight member inspection department with an annual
budget of approximately $500.000 including the purchasing of equipment.

. The training an< examination of all NDE and Inspection Level | and Level 11 personnel for
cerufication.

. Resporuible for the proper use and maintenance of X-Rav and Gamma Ray equipment,

including the exchange of Irtdium 192 sources from shipping containers to the exposure
devices and return of depleted source(s)

. I eak testing of exposure devices. Survey meters, dosimeters, and rate alarm calibrations,
film badge exchange and all associated Jocumentations.

EDUCATION

High school fiplom | graduat.on Jate 1976, Mcadowbrook High Schoo!l

TRAINING
(19%4: Z4DI. Plus Digital Panametrics
Ultrasonic thichness measurem-nt training senurar 16 hours) Richmond. VA

1995 Uitraseone Testuing Pevel Toddo vy o Vanametsics Waltham MA




(1982) Magnetic Particle Testing Level Il course

(21 hours)

(1981) Industrial Radiography Level I course

(40 hours) =

(1980) Introduction to UT, ET, & AET
(15 hours)

(1979) lndus‘tlr_ia‘l“Radiography Safety
{10 hours) i

(1979) Basic Mcthods of Nondestructive Testing

(27 hours)

{1978) Radiographic Testing (PU-4-6)
Magnetic Particle Testing (P1-4-3)
Liquid Penctrant Testing (PI-4-2)

(1978) Industrial Radiography Radiation Safety

(40 hours)

PAGE 2O0F 2

TRAINING (CONT.)

The Old Dominion Section of the American
Society for Nondestructive Testing, Richmond, VA.

The Old Dominion Section of the American
Society for Nondestructive Testing, Richmond, VA.

The Old Dom:inion Section of the American
Society for Nondestructive Testing, Richmond, VA.

The O!d Domunion Section of the Amernican Society

for Nondestructive Testing and J. Sargeant Reynolds
Community College Richmond, VA.

The Old Dom:nion Section of the American Society
for Nondestructive Testing and J Sargeant Reynolds
Community College. Richmond, VA.

General Dynam.cs - Programmed instruction
for Nondestruct « Testing

F L Clfford Associates Nuiantic CN
Richmond, VA

As indicated in the above training s .nmaryv. I have completed an access of 221 hours of formal
training 1n nondestructive testing of which more than 100 hours have heen related to ingustrial

radiography and radiation safety

I would like to continue advancing 'n the Uield that [ have been trained and am qualified for.

R. *RE ‘;'(‘55 1V AILABLE UPON REQUEST




RAYMOND M. MARTIN
17813 WILLOWYNDE ROAD
(804) 530-1952

JOB OBJECTIVE

To provide my emplover and clients with seventeen vears.of experience, knowledge. and proven
efficiency in as safe a working environment my extensive training can provide.

WORK EXPERIENCE

WESTERN STRESS, INC., Richmond, VA. 08/10,93 - PRESENT

During employment my responsibilities progressed as follows:

Level [1 NDE Technician 08 10,93 - 03/18,94
Level II NDE Technician, Assistant RSO, NDE Supervisor 05:18.94 - 02,27:95
Level I NDE Technician. District RSO, and NDE Sunervisor 02.27,95 - Present
OLD DOMINION FABRICATORS, Chester, VA, 09,77 - 1992

I started emplovment as an Assistant Radiographer and progressed to a Radiographer, Lead
Radiographer, NDE Supervisor, Quality Control Manager, and Radiation Safety Officer. I was
appointed Leve! 111 Radiographic, Magnetic Particle, and Liquid Penetrant Inspector.

I was responsible for the complete NDE and Inspection opcerations Other resporsioilities included.
but not limited to:

. Supervising and scheduling of an.eight member inspection department with an annual

budget of approri.aately $300.000 inciuding the purchasing of equipment

. The training and examination of all NDE and Inspection Level I and Level 1 mersonne! for
certification.
o Responsible for the proper use and maintenance of X-Ray and Gamma Ray caquipment.

including the exchange of Irtdium 192 sources from shipping containers to the exposure
devices and return of depleted sourcc(si.

. Leak testing of exposure devices. Survey aeters. dosimeters, and rate alarm calibrations,

film badge ‘x:nange and all associated Jocumentations.

EDUCATION

High school diploma. graduation date 1775, Meadowbrook High Scheol

TRAINING

11994) 26DL Plus Dlgl[fll Fanametrics
Ultrasonic thickness measurement traning seminar 116 hours) 2 sren

cbea s Uttrasonas Testne Peovel Fadlhoeo: Poamens s W,




RESUME OF RAYMOND M. MARTIN

RAININ

(1982) Magnectic Particle Testing Level Il course
(21 hours)

(1981) Industrial Radiography Level Il course
(40 hours)

(1980) Introduction to UT, ET, & AET
(15 hours)

(1979) Industrial Radiography Saferty
(10 hours)

(1979) Basic Methods of Nondestructive Testing
(27 hours)

(1978) Radiograph.c Testing (PU-4-6)
Magnetic Particle Testing (P1-4-3)
Liquid Penctrant Testing (PI-4-2)

(1978) Industrial Radiography Radiation Safety
(40 hours)

NT.

PAGE 2 OF 2

The Old Domunion Section of the American
Society for Nondestruct.ve Testing, Richmond, VA,

The Old Dom:nion Section of the American
Society for Nondestructive Test.ng, Richmond, VA.

The Old Dominion Section of the American
Society for Nondestructive Testing, Richmond, VA.

The Old Domunion Section cf the American Society

for Nondestructive Testing and J Sargeant Reynolds
Community Ccilege Richmond, VA.

The Qld Dominicn Section of the American Society
for Nondestructive Testing and J Sargeant Reynolds

Community Coilege Richmond, VA

General Dynamics - Programmed :instruction
for Ncndestructive Testing

F L TlLf-r2 Assc2.ates Nuiantic CON
Ricnmond VAL

-

As indicated in the above training summarsy, [ have complered an access of 221 hours of formali

1

training in nondestructive testing, of which mure than 160 hours have been related tondustrial

radiography and radiato: atrety

I would like to continue advancing in the field that [ have been trained and am gquaiitied Yor.

REFERENCES i il 4Bl

’

9

e

CUPON REQUEST
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RADIATION SAFETY
BULLETIN

EMERGENCY RESPONSE TELEPHONE NUMBERS

Revised March 11, 1996

The following is a list of emergency response telephone
numbers for Radiographical Safety Supervisory Personnel.
This document shall be posted in every NDE truck/rig, on
all equipment room doors and distributed to all
radiological personnel. :

In the case of an emergency, always refer to Section 12
of your Radiation Safety Manual for the appropriate
emergency procedure.

Always attempt to contact your District Radiation Safety
Officer first. Radiation Safety Supervisory Personnel
are on 24 hour call. If you believe that you have a
problem, DO NOT hesitate to call for assistance.

~ Raymond Martin - Radiation Safety Officer

Richmond/Corporate

Office Telephone........cceeeeeesnens 804/271-5447

Home Telephone..........c.iivevvennnn 804/530~1952

o e 13 < 800/719-3702

Leo Clark -~ Radiation Safety Officer
Pennsauken

Office TelernOne. ..o ienacosans 609./665-073C

Home Telephone........iiiviieenanan 609/9395-360C¢€
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WESTLRN STRESS

A DIVISION OF
ANALYTIC STRESS RELIEVING, INC.

RADIATION SAFETY MANUAL

IST EDITION
REV. #0

ISSUED: March 11, 1996




Western Stress

A Division of
Analytic Stress
Relleving, Inc.

HEAT TREATING
& INSPECTION

MANUAL NO.: TITLE: RADIATION SAFETY MANUAL

SECcTION: TABLE TITLE: TABLE OF CONTENTS
OF CONTENTS
REVISION NO.: BY: DATE: PAGE:
0 J. Speese 03/11/96 1 of1

SECTION
1

2

RADIATION SAFETY MANUAL

TABLE OF CONTENTS

TITLE

Administrative Organization and Responsihilities

Description of Storage Facil ..es

Radiocactive Material Security

Radiation Monitoring Equipment

Radiation Surveys

Posting and Labeling Rejiirements
Transportation of Radioactive Materials

Inventory, Inspection and Maintenance

Leak Test Instructions

Notification Requirements

Documentation and Record Retention

Emergency Procedures

Quality Assurance Program for Shipping Containers

Internal Audit and Inspection Program

Qualification of Personnel

Radiation Safety Training Program

Equipment Handling Procedures




RADIATION SAFETY MANUAL

ADMINISTRATIVE ORGANIZATION AND RESPONSIRILITIES

Western Stress MANUAL NO. TITLE:
A Divtslon of SECTION: TTLE: ADMINISTRATION ORGANIZATION
‘ "';;‘Y"‘ Stress 1.0 AND RESPONSIBILITIES
elieving, Inc.
HEAT TREATING REVISION NO.: BY: DATS: PAGE:
& INSPECTION J. Speese 3/11/96 1l of 8
SECTION I




Western Stress MANUAL NO.:

A Division of

TITLE: RADIATION SAFETY MANUAL

ADMINISTRATION CRGANIZATION

. SECTION: TITLE:
Analytic Stres:
Rel Inc. 1.0 AND RESPONSIBILITIES
HEAT TREATING REVISION NO.. BY: : nxrs; PAGE:
& INSPECTION 0 J. Speese 3/11/9¢€ 2 of 8

1.0 STATEMENT OF POLICY

1.

1

The purpose of this manual is to delineate responsibility for
the establishment and execution of an orderly system for the
control, use, storage and transport of radiation producing

_equipment and radioactive materials.

Western Stress maintains a Corporate policy of "Safety First"
in the work place. Safety Procedures and practices have been
developed to assure the safety of Western Stress personnel,
and, additionally, the health and welfare of client personnel
and the general public. Strict adherence to safety
procedures is the responsibility of every Western Stress
employee and shall be considered our first priority.

In keeping with this concept, Western Stress shall, unier the
authority of this document, institute an ALARA (as low as
reasonably achievable) policy. Whereby every reasonable
effort shall be made to keep the radiation exposure to
Western Stress personnel .8 low as possible and, as a first
priority, to preclude any endangerment to the health and
welfare of the general public.

The Radiation Safety Program, as presented in this doccument,
shall assure compliance with the requirements of the United
States Nuclear Regulatory Commission as presented in the Code
of Federal Regqulations, and the requlatory requircmerts of
the various agreement states. Additionally, this document
shall provide for compliance with the requirements of the
United States Department of Transportation as presented in
the Code of Federal Regulaticns, Title 49, Parts 100-177.

Establishment and execution of the Radiation Safety Program
shall be the responsibility of the Corporate Radiation Safety
Director. The Corporate Radiation Safely Officer may
delegate certain duties in the Radiation Safety program to
other qualified technical personnel or to consultants.
However, ultimate responsibility for the radiation safety
program shall be retained by the Corporate Radiation Safety

Officer.

The Radiation Safety Program shall be monitored to assure
that it has been properly established and that radiological
functions and radiographic operaticns are fkeing correctly

performed.
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RADIATION SAFETY MANUAL

Western Stress MANUAL NO.: TITLE:
A Division of . ADMINISTRATION ORGANIZATION .
Relleving. Inc. 1.0 AND RBSPONSIBI;;TIES
HEAT TREATING REVISION NO.: BY: DATE: | pacE:
& INSPECTION 0 J. Speese AT%3/11/9§T

1.6 The }ersonnel responsible for performing radiation safat

. functions shall have sufficient organizational.fresdom an
-~ authority to identify safety problems or areas of non
" conformance, to initiate or provide corrective action and t
verify subsequent conformancae. e

1.7 District radiation safety personnel shall report directly t
= the Corporate Radiation Safety Officer. The Corporat

Radiation Safety Officer shall report directly to th

President.

1.8 Irrespective of the organizational structure, individual

_____ “with the responsibility for assuring the effactive executio
= of the radiation safety program, or any part thereof, at an
< location whera activities are being performed undor th

~ authority of this document, shall have direct access to suc
_ levels of management as may be necessary to effect -unimpaired
'~ performance of the radiation safety function. ~

2.0 RADIATION SAFETY PROGRAM

2. 1 ‘The radiation safety program shall provide control over all

“functions involving the possession, wuse, storage and:
- transoort of radiation producing equipment and radiocactive:
= materials in order to assure compliance with the applicablc”
regulatory requirements.

2.2 The program shall be executed in accordance with written
- safety proced ‘res.

2.3 The program shall provide f~~ the training and qualification -
of all personnel involved with rauiological or radiographic
operations conducted under the 1uthoritcy of this document to
assure proficient performance of their assigned -
responsibilities.

3.0 PROGRAM CONTROL

3.1 The radiation fa“ -y program shall be revised as necessary ‘
to assure that the¢ program be ¥ept current with the lates%
revisions of the applicable regulatory requirements.
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3.2 A system of _..ternal audits and inspections shall be

implemented to monitor the proper execution of the radiation
safety program.

This system of audits and inspections shall extend to include
the periodic surveillance of radiographic services procured
by Western Stress from subcontractors, vendors or brokers,
etc., for compliance with the radiation safety requirements
of the applicable regulatory agencies.

Western Stress shall maintain a system whereby corrective
action or disposition shall be made on any item which is not
in conformance with the radiation safety progran.

The corre:tive action system shall provide for a written
report of the discrepancy, the corrective action to be taken,
the time frame within whic. the dircrepancy will be corrected
and a system of follow-up to assure that corrective action

has been taken.

A copy of this marual will be assigned to each Western Stress
employee involved ‘n the handling and use of radiation producing
equipment. Any lack of understanding or questions concerning
these procedures or the applicable regulations should be referred
immediately to the District Radiation Safety Officer.

- 5.0 RESPONSIBILITIES

5.

1

e jcer -

The Corporate Radiation Safety Officer shall have ultimate
responsibility for the establishment and execution of the
Radiation Safety Program especially with respect to the
following:
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5.1.1 Act as liaison to the various regulatory agencies.
5.1.2 Maintain a program of periodic review and

implementation of any necessary revisions to
procedures and programs affecting the radiation
safety function.

5.1.3 Establish and control the radiation safety
educational programs outlined in this document.

5.1.4 Establish, control and review a system of internal
audits.

5.1.5 Be responsible for assuring that corrective action
has been instituted in any areas of noncompliance.

5.1.6 Establish record keeping systems such that
compliance with the various r_gulatory agencies is
maintained.

5.1.7 Be exclusively responsible for authorizing program

changes and issuing new requirements.

5.1.8 Assume control and institute corrective action in
emergency situations.

5.1.9 Perform periodic audits on district and field
operations to assure compliance with radiological
safety requirements.

5.1.10 Be vested with total authority over the
radiological safety program including immediate
suspension or cermination of personrel for
deliberate negi.jence or violations of safety
procedures.

5.2 District Radjation Safety Officer -

The District Radiation Safety Officer shall report directly
to the Corporate Radiation Safety Officer and w..l be
responsible for the daily operations of the radiation safety
program at the district level, including the following:

5.2.1 Supervision of all radiographers, assistants and
othe~ personnel in matters pertaining to safety.
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Maintain personnel monitoring program, including
the issuing of personnel monitoring equipment,
ensuring the timely exchange of monitoring
equipment and the maintenance of dosimetry
records.

Maintain female radiographer, and/or radiographers
assistant pregnancy statement, notification, and
declaration records.

Leak test sample acquisition on sealed sources,
transfer of sanmples for analysis and maintenance
of leak test records.

Assure that source exchange operations are
conducted by qualified personnel or supervise the
exchange operation.

Maintain control of licensed by-product material
procurement, transfer and disposal.

conduct safety meetings and periodic training
sessions for personnel involved with the radiation
program.

Perform or supervise the performance of periodic
surveys of the storage facility.

Perform unannounced quarterly field inspectiuns on
radiographers and assistants.

Perform required quarterly inventory, inspection
and maintenance of equipment.

Ensure that all procedures are follcwed on a daily
basis and that all records, as required by this
document, are maintained. (Site survey reports,
utilization, dosimeter reports, etc.)

Immediately notify the Corporate Safety Officer of
any emergency situation, excessive exposure to
radiation program personnel, or ANY exposure to
the general public. -

Implement any charges or revisions to procedures
as directed by the ~orporate Radiation Safety
Officer.
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5.2.14 Examine and determine competency of radiography
personnel.

5.2.15 Maintenance of all records required by the

Radiation Safety Program:

Personnel records

Safety meetings

Utilization records

Field inspection reports
Receipt and disposal records
Dosimetry recoyrds

Leak test reccrds

Survey meter calibration certificates
Storage area surveys

Camera surve; reports
Termination notices

' 5.3 District Assistant Radiation Safety Officer -

The Assistant Radiation Safety Officer is directly
responsible to the District Radiation Safety Officer and will
assume his duties in his absence. He shall have the
following responsibilities:

L B B BE B B BN BE B K NS )

5.3.1 Perform duties as assigned by the District
Radiation Safe's Officer or Corporate Radiation
Safety Officer.

5.3.2 Maintain records of reports, surveys, etc. as
directed by the District Radiation Safety Officer.

5.3.3 Maintain close contact with the job sites for
inspection and supervision for compliance with the
Radiation Safety Program.

5.3.4 Assist the District Radiation Safety Officer in
training, examining and qualifying radiographers
and assistant radiographers.
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5.4 Radiographers -

A Radiographer shall carry out the day to day radiographic
operations and shall have met, as a minimum, the requirements
outlined in the requlations. A radiographer's duties shall
include the following:

5.4.1 Shall be responsible for complying with all
procedures outlined in this document when
conducting radiographic operations.

5.4.2 Shall be responsible for any radiation producing
devices assigned to him.

5.4.3 Shall be responsible for having all the required
safety equipment present Dbefore commencing
radiographic operations.

5.4.4 Shall be responsible for maintaining all required
' job site records and documentation.

5.5 Assistant Radiographer -

The Assistant Radiographer is an individual that is
undergoing on-the-job training in order to acquire sufficient
experience to be qualified as a radiographer. He shall have
met, as a minimum, the requirements of the applicable
regulations for assistant radiographers. His duties shall

include the following:

5.5.1 Shall be responsible for understanding all of the
safety procedures of this document.

5.5.2 Shall only conduct radiographic operations under
the direct supervision of a qualified
radiographer.
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SECTION II

DESCRIPTION OF STORAGE FACILITY AND USE AREAS
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1.0 PERMANENT STORAGE FACILITIES:

~ 1.1 Western Stress conducts industrial radiographic operations
from district facilities at various locations throughout the
United States. The following district offices maintain
permanent radioactive materials storaje facilities:

1.1.1 Western Stress \.NRC jurisdict:on)
Div. of Analytic Stress Relieving, Inc.
7523 Whitepine Road
Richmond, Virginia 23237
Phone: (804) 271-5447
Resident District R.S.0.: Mike Martin

- Description of Storage Vault: See Attachment I of
this section "Radioactive Materials Storage Vault
Construction Specifications"”.

‘ - 1.1.2 Western Stress (NRC jurisdiction)
' Div. of Analytic Stress Relieving, Inc.

1602 Hylton Road

Pennsauken, New Jersey 08110

Phone: (609) 665-0700

Resident District R.S.0.: Leo Clark

Description of Storage Vault: See Attachment I of

this section "Radicactive Materials Storage Vault
Corstruction Specifications".

2.0 STORAGE AREA:

2.1 Exposure lLevels:

Storage vaults shall ke surveyed in accordance with Section ‘
5 of <thi manual whenever storage activity increases. i
Exposure levels on the exterlor surfaces shall not exceed 2
mR H or 1C0 mRem 1n seven consecutive days.
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2.2 Posting of Storage Vault:

The storage room shall be posted on all sides with "Caution -
Radioactive Materials" signs, one of which will be posted on
the exterior surface of the access door. ?iditionally, one
sign will be affixed to the cover of the interior storage

box.

2.3 Security:

The storage vault and interior storage box shall be kept
locked at all times except when materials are being removed
from or placed in storage. The District Radiation Safety
Officer shall control key distribution for storage vault
access. No individual, other than Radiation Safety personnel
and qualified radiographers, shall be issued keys. THIS IS
A RES RICTED ACCESS SECURITY AREA.

2.4 In case of emergencies (fire, explos.on, storm damage, etc.)
one set of storage vault access keys will be provided to the
District General Manager for use by emergency personnel, if

necessary.

No access to the storage vault is permitted to ANY individual
that is not equipped with personal dosimetry.

[ ]
o

3. 0 USE AREAS:

5.1 Radioactive material use, under the authority of this
license, shall be at Western Stress facilities or at
temporary job site locations.
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ATTACHMENT I

RADIOACTIVE MATERIALS STORAGE VAULT

CONSTRUCTION SPECIFICATIONS

METHOD:

Standard plank and beam architectural construction technigque.

DIMENSIONS:

Exterior dimensions to be 8'-0" wide. 10'-0"

high. Access door to be a mini

mum 3'-0" wide.

long, 8'-0"
Place door

for convenient access with respect to surrounding area.

MATERIAL:

Door:

Exterior arade, steel, pre-hung with dead bolt lock set.

Studs, sole plates, top plates:

2" x 4" yellow pine or equivalent

Joists:

2" - o" yellow rine or equivalent

walls & Roof:

Interior and exterior surfaces to be sub-sheathed with
3/8" Struc. 1, C-C ext. grade plywood and over-sheathed
with 5/8" Gypsum Board. Interior and exter‘or seams in
Gypsum board must be offset.

NOTE: Gypsum density should be 2.31 - 2.33 gm/cm , DC NOT

utilize fiber w: 'l boa

rd.
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ADDITIONAL:
1. Structure shall not be free floating, sole plates shall
be anchored to concrete slab.
2. A steel storage box sha'l be installed inside the main

storage vault to provide containment for smaller
exposure devices.

3. Due to the structural integrity required to support the
mass of the Gypsum sheathing, center-lire on studs and
joists shall not exceed 16" c/c.
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SECTION III

RADIOACTIVE MATERIALS SECURITY
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1.0 GENERAL REQUIREMENTS:

1.1 All by-product material and radiation producing equipment
shall be maintained under security conditions (lock and key)
at all times, unless under the direct surveillance of a
qualified radiographer or other authorized individual.

2.0 PERMANENT STORAGE:

2.1 The permanent storage facility location(s) is/are designated
in Section 2 of this document with regard to the applicable
regulatory area. No other permanent storage site(s) is/are
autnorized under this license.

2.2 A permanent storage facility is defined as a Western Stress
location which is normaily equipped to provide radiography
services and which meets all of the following criteria.

6 2.2.1 A fixed or non-selfpropelled structure on the
exterior of which are placed signs for the purpose
~f advertising and the solicitation of business.

2.2.2 The installation of telephcne service.
2.2.3 The active solicitation of business a* multiple

locations other than the facility site.

2.3 The storage facility shall be kept locked at all times. Only
athorized personnel shall have access to the storage

facilities.

2.4 The District Radiation Safety Officer will control key
distribution for storage access.

2.5 Absolutely no access to storage facilities will re allowed to
personnel not equipped with personnel dosimetry.

2.6 Removal of by-product material from storage shall be by
authorized personnel only.
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2.7 1In case of emergencies (fire, explosion, storm damage, etc.)
one set of storage vault access keys will be provided to the
District General Manajer for use by emergency personnel, if
necessary.

2.8 A utilization record, Attachment I of this section, shall be
completed each time by-product material is removed from or
raturned to storage. This record shall be maintained at the
storage facility and shall contain, as a minimum, the
following information:

date and time of removal:

serial number of device:;

serial number of source;

location of use;

date and time »>f return:

name of authorized individual removing device.

* % % % % B

. 3.0 TEMPORARY FIELD STORAGE:

3.1 Radicactive materials used under this license at temporary
job sites shall be maintained under security conditions at

all times.

2.2 The following are approved security conditions under which
radioactive materials may be maintained at temporary job

sites.

3.2.1 Locked in the scurce storage cabinet inside the
field unit.

3.2.2 Maintaired under the direct surveillance of a
quai.ified radiographer or other authorized
individual.

3.2.3 Secured against physical removal; for example,

chained to a reasonably immovable object.
However, securing against removal in an open area
that is accessible to personnel not equipped with
dosimetry, unless under the direct surveillance of
an authorized individual such that nonmonitored
pe-sonnel will not be expc »d to radiation levels
in excess of 2 mR/H is absolutely not permitted.
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3.3 When radiographic field units are required to remain away
from the permanent storage facility overnight, and
radioactive materials are not left in storage at the job
site, the following procedures shall be followed.

3.3.1 The radiocactive exposure device shall be locked
inside the transport compartment inside the field
unit.

3.3.2 The door to the field ur.it shall be locked and
posted with a sign bearing the standard radiation
symbol and the words "CAUTION - RADIOACTIVE
MATERIALS" .

3.3.3 The exterior surfaces of the vehicle shall be
surveyed to accertain that no radiation levels in
e>. ss of 2 mR/H are present at any exterior

surface.

' 3.3.4 The ignition and the doors of the vehicle shall be |
locked and the radiographer in charge shall retain
the keys.
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1.0 SCOrE

1.

1

This section is intended to outline the requirements for the
use, maintenance and calibration of radiation detection and

ronitoring equipmer-.

In keeping with Western Stress' safety and ALARA policies,
properly calibrated radiation detection and monitoring
equipment shall be used at all times when radioactive
raterials are removed from storage, transported, or utilized,
such that radiation exposure to personnel be kept to minimum
pcssible levels. Additionally, the use of radiation
detection equipment and the use of survey procedures shall be
integrated so as to preclude any exposure to the general
public or other non-monitored personnel.

2.0 THERMOLUMINESCENT DOSIMiTERS (TLD'S)

2.

N

1

Permanent or "hard copy" records of personnel radiation
exposure shall be maintained through the use of
thermoluminescent dosimetry and the exposure reports provided
by the authorized dosimetry supplier.

2.2.1 Dosimetry suppliers shall be NBS/NVLAP accredited.

A TLD will be assigned by name and number to each employee
involved with radiographic operatiocns.

The TLD shall be worn at all times when handling,
transporting or working with by-product material.

The TLD will be worn on the forward trunk position of the
body somewhere between the belt and collar line.

Under no circumstances will an employee wear another
indiviagqual's TLD.

TLD's will be exchanged on a monthly schedule. At the end of
the control period, TLD's will be returned *o the District
Radiation Safety Officer for exchange. The District
Radiaticn Safety Officer will be responsible for the timely
exchange of TLD's and tha return of "used" units to the
dosimetry supplier for processing.
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2.7 Thermoluminescent dosimetry and processing services will be
supplied by the R.S. Landauer Jr. Co. or other NBS/NVLAP

accredited facility.

3.0 POCKET DOSIMETERS

3.1 In addition to a D, all personnel involved with
radiographic operations shall wear a direct reading pocket
dosimeter at all times when handling, transporting or working
with by-product material.

3.2 Two direct reading pocket dosimeters with a range of 0-200
millirem shall be worn, the second unit providing ccntingency
_readings in the case of a malfunction of one of the units.

3.3 Pock t dosimeters shall be worn on the forward trunk portion
of the body somewhere between the belt and collar line.

3.4 Pocket dosimeters shall be calibrated annually by an
authorized calibration facility. Dosimeters must be within
+ 30 percent of true value. Dosimeters failing to meet the
accuracy tolerance requirements will be removed from service.

3.5 Pocket dosimeters shall be zeroed at the beginning of each
day or shift and the reading recorded at the beginning and
end of each day (or shif-, on the Daily Radiation Report
form, Attachment I of this Section.

3.6 A pocket dosimeter may be re-zeroed during the day, however,
the previous reading must be recorded and the total of the
readings for the day (or shift) must be indicated on the

daily dosimeter report.

~1

Should a pocket dosimeter become aischarged beyord readable
scale, then that individual shall cease operations, or in the
case of multiple employees at one site, remove himself to an
unrestricted area and submit his TLD ¢to the District
Radiation Safety Officer for immediate processing. This
individual will not re-enter a restricted area until *the TLD
reading is provided by the processing facility ari the
results indicate that his exposure, ccmbined with pr: viocus
exposure, is not in excess of allowable limits.
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Dosimeters and dosimeter charges manufactured by the
following companies are approved for use under this

procedure:

Dosimeter Corporation of America
Victoreen Co.
Landsuerk Co.
Stephens Co.

*» % % %

Dosimeters shall be checked for calibration accuracy by the
following firms or by the manufacturer.

* W.H. Henken Industries, Inc.
Arlington, Texas
License No. 5-967

* Industrial Radiography Maintenance & Supply Co.
Amelia, Louisiana
License No. LA4342-L01

4.0 DOSIMETER CHARGER OPERATING PROCEDURE

Dosimeters shall be charged (zeroced) as required by paragraph 3.5
in accordance with the following procedures.

4.

4.

&»

&>

1

2

F ¢S

Remove dust cap from electrode end of dosimeter.

Insert electrode end of dosimeter into contact socket of
charger.

Press dosimeter down firmly :Iinto socket and look through
eyepiece at the scale and hairline.

Turn adjusting knob to position the hairline at zero.
Remove dosimeter from charging socket and. while pointing it
at a light source, look through the eyepiece to determine if

the hairline is set exactly at zero.

If the hairline has moved from zero, the above steps should
be repeated until the hairline is position:d at zero.
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5.0 SURVEY INSTRUMENTS

5.1 Calibrated, operable survey instruments shall be utilized at
~all times when handling, transporting or working with by-

product material.

5.2 Survey instruments shall have a range caparie ol measuring
. radiation intensities from 2-1000 mR/H.

5.

2.

1

The following survey instruments are approved for

use under these procedures:

» G.E. Smith Model GS1000A, GS2000A;

* Ludum Measurements Model 6, Model 14C Counter
with Beta/Gamma and Scintication Probes

(Health Physics Personnel):
» Bicron, Inc. Model Radiographer;
* Eberline Model E-130G.
* NDS Products ND2000

5.3 -Survey instruments shall be calibrated at intervais not to
- exceed 90 days or after any repair procedure.

5.4 Survey instruments shall be calibrated at two points on each
scale with neither point being the minimum or maximum

- possible reading on that scale.
25% and 75% on each scale is acceptable).

‘must be within +/- 20% of the reference standard.

(Two points approximating
Actual reading

5.5 Calibrations shall be performed at a radiation energy level
_ approximating those energy levels to be detected.

5.% Certificates of calibration shall be filed in the District

Radiation Records.

Calibration stickers, showing calibration

and jue dates, affixed to the instrument by the calibrating
facility shall be considered evidence of current calibration

status :n field use.

5.7 Survey instruments shall be calibrated by the following firms
or by the manufacturer.

*

W.H. Henken Industries, Inc.
Arlington, Texas
License No. 5-967
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* Industrial Radiograohy Co.

Amelia, Lovisiana
License No. LA4342-101

6.0 SURVEY INSTRUMENT OPERATION

6.1 Each field unit shall be equipped

calibrated, operable survey instruments.

6.2 If one

.:th a minimum of two

of the instruments becomes inoperdble during

radiographic operations, work may continue providing at least
one meter remains operational.

6.3 Should both instruments become inoperable,

cease immediately. Operations may not resume until at least

operations must

one of the instruments has been repaired or replaced.

The following steps shall be taken to assure the proper

6.4
. operations of survey instruments.

pricr to leaving the storage facility.

6.4.°

These steps shall be taken

Check calibration sticker attached to instrument

to determine that instrument is
calibration. Additionally, determine

within
that the

instrument will remain within calibration for the
duration of the assignment or that replacement

instruments can be provided prior
expiration of the calibration period.

to the

Check the instrument for obvious physical damage,

broken meter, missing controls, etc.

Turn instrument control to th ‘"battery check"
position. Check meter reading * . determine that
the battery strength is within acceptable range.
If the battery strength is not within acceptable
limits, then, batteries should be replaced prior

to utilizing instrument.

Set instrument control to the 10X setting and hold

instrument in proximity to the exposure
determine t.at an actual indication of
intensities can be obtained.

device to
radiation
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6.4.5 It positive responses are obtained from

requirements 6.4.2 - 6.4.4 then it can be assumed
that the instrument is in an operable condition.
If a negative response is obtained from any of
these requirements, the instrument shall not be
utilized and the District Radiation Safety Officer
contacted for a replacement.

6.4.6 Should it be suspected, at any time during
operations, that a survey instrument is not
functioning properly, it should be removed from
service and tne District Radiation Safety Officer
notified as soon as possible.

Methods and occasions for conducting surveys are outlined in
Section 5 of this document.

7.0 ALARMING RATEMETERS

7.

~J

1

[¥¥)

In addition to a TLD and two direct reading pocket dosimeters
all perscnnel involved with radiographic operations shall
wear a 500 mR/h alarming ratemeter at all times when
handling, transporting or working with by-product material.
The alarming ratemeter is designed to emit a high pitched

‘alarm if the radiation intensity in the area exceeds 500

milliRoentgens per hour. These devices ARE NOT intended to
be used as a replacement for properly conducting surveys with
a calibrated survey instrument. Alarming ratemeters are
designed as a 'fail safe' back-up instrument to warn
individuals in the event that other i~strumentation fails.

The alarming ratemeter shall be worn on the side or forward
trunk portion of the body between the belt and collar line.
The serial number of the ratemeter and the date of
calibration shall be listed on the Daily Radiation Report
fcrm. Results of the battery and alarm operations checks
shall be noted on the Daily Equipment Inspection form.

Alarming ratemeters shall be calibrated annually by an
authorized calibration facility. Alarming ratemeters must be
within + 20 percent of the primary alarming rate of 500 mR/h.
Devices failing to meet the accuracy tolerance requirements
shall be removed from service and repaired.
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The calibratior sticker affixed to the case of the
ratemeter by the calibration facility shall be
considered field evidence of calibration.

The <calibration certificates 1issued by the
calibration facility shall be maintained on file
at the district radiation safety cffice.
Certificates of calibration shall be available for
inspection by the NRC or appropriate regulatory
agency.

Alarming ratemeters shall be checked at the
beginring of each day, or period of use, to
determine the unit is within calibration.
Additionally, it shall ke determined that the unit
wi.l remain in calibration for the duration of the
assignment or that replacemen units can be
provided prior to the expiration of the
calibration period.

Alarming ratemeters shall be checked for alarm ard battery
operaticnal levels at the beginning of each day, or period of
use, by triggering the recessed test switch on the face of
the unit. The red LED will light and the alarm should sound
if the battery levels are satisfactory. The batteries shall
be replaced any time the battery monitering LED indicates
that remaining battery strength is below cperational minimum.
Batteries are rerlaced by removing the four screws on the
back of the unit and lifting off the back panrel. The screws
are not 'locked' to the back panel:; exercise caution so as
not to misplace the screws. With the kack parel rexoved
during battery replacement, ke certain nct to touch any of
the circuitry cr the potenticmeter at the base cf the kattery

corpartment. After battery replacement is completed the rate
meter shall ke retested tc ver:fy prorer ba=tery, a.arm and
operational status.

Alarming ratemeters shall re checXed for creraticnal status
at the keginning of eacn day or pericd of use by holding the
unit, with the o0ff cn switch in the 'on' pecs:izicn, next to
the ear in a low nolse level lccatlon. If the unit is
cperating, a lcw pitched meTIcorzcating (huml will e heard.
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7.6 Pericdically the ratemeter should be tested by placing it in
a radiation area calculated to be in excess of 500 mR/h. DO
NOT WEAR THE UNIT INTO THE BIGH RADIATION AREA, place the
unit in the area prior to exposing the source of radiation.
DO NOT attempt to test all of the units at a single location
at the same time. A sufficient number of the ratemeter-.
shall be with*-eld to allow for the safe return of the source
of radiation to the shielded position and then be tested in
a second sequence.

7.7 As with other battery powered instrumentation, the batteries
shculd be removed if the ratemeter is to be placed in storage
for prolonged periods of tima to prevent damage to the
battery compartment. After removal from stcrage, each device
shall be fully tested and checked for calibration prior to
being placed into service.

7.8 Ratemeters shall ke calikrated ty the fcllowing filrms or by

b the manufacturer:

* W.H. Henken Industries, IncC.
Arlington, Texas
Licernse No. 5-96°7

* Industrial Radicgraphy Co.
Amella, lLouilsiana

Fa—. % RN
L.Zenrnse LWO. A eco—o s

8.0 STORAGE OF PERSONNEL MCNITORING EQUIPMENT

8.. Perscnnel mzInit
rad:iolcglical

armcscher:

rreogram is not affected ¢
ers ur.ng stcrage when ncT  1n use,
c

ing egu'rment utilized by western Stress',
] -

@]

ncwever, ac extremes shculd ke avoldei. For
Examp.e: It .s not wise to store TLD's Iin the heat generated
by the sun on veh:cle dashkcarids.

; 3.2 Care shculd ke taken to assure that <thermcl e
i . . \ . -3 e
: dosimeters ‘TLD's; are stored 1n a radiat.con free area whe

| - : .
: not 10 Jdse.
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8.3 When battery operated instrumentation (survey meters,
dosimeter chargers, etc.) are stored for prolonged periods,
the batteries should be removed from these devices in order
to prevent damage to internal circuitry. Fresh batteries
should be install2d when these devices are returned to
service.
8.4 When survey instrumen%s are removed from storage, they shall

Ty
- -

be checked to determine that the device is sti within
calibration frequency. Additionally, the operatioral checks
required by Paragraph 6.4 of this section shall be performed
prior to returning the instrument to service.
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DAILY RADIATION REPORT

@ I Date

Location of Job . e

_ ERSONNEL INFORMATION [N

Radiographer ; Assistant
TLD Badge= o ! TLD Badge #
Dosimeter # 1. 2 . Dosimeter # 1. . 2.
Rate Alarm _ Cal. o | Rate Alarm o Cal. L
. I .
Dosimeter  Dosimeter :
Readings Start Finish . Rc:adings Start Finish
I £ QUIPMENT INFORMATION ___ I
Camera Source Number
Serial » Scrial =» Of Curies __
Survey Meter Meter Date of ‘
Type __ Sernale= ___ - Calibration
Survey Meter Meter Date of
Scrial » L ) Calibration _
o surveys IS
Camera . Yehicle
Checkout - mR hr @ 6" Prior to
Departure o mR hr @ surface
Lockout ... mR hr@é¢”
Prior to
Check In ... mR hr@e Return . mR hr @ surface
I < £SU LTS OF PHYSICAL SURVEY s—
mR hr
@ Feet
Source
mR hr . ) _ mR hr
@a Fcet @ Feet
mR hr Record chan s in physical
@ Feet surveys on back of tform
Da:lv Equipment In<pection Performed Yes () No ()
Any Malfuncttons Nored on Back of Sheet Yeur ) Nag oo

Signature of Radiographer
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mR/hr
] Feet

=R/hr Source ___mR/hr .

@  Feet @  Feet

m/hr
] Feet

mR/hr
'] Feet

mR/hr Sou|rce ___mR/hr

@ Feet @__Feet

mR/hr
] Feet

mR/hr
] Feet

m/hr Source ____mR/hr

0 Feet @ Feet

mR/hr
] Feet

CALCULATIONS
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1.0 SCOPE
1.1 This section is intended to outline the procedures for

_performing radiation surveys as required by the various
= _ referencing sections of this document.

1.2 All surveys shall be performed at times as required by the
- referencing section. : e

1.3~ Unless otherwise indicated in these procedures, all survey
" results shall be recorded on the appropriate form(s). Survey
re:salts shall be recorded at the time the survey is taken.
Sursey results shall not be "remembered" for recording at a

. later time. '

1.4 All radiation surveys shall be conducted utilizing an
aporoved, calibrated and properly functioning survey
- instrument in accordance with the requirements of Section 4
-~ paragraph 5, of this document.

s,

~.0 SURVEY UPON RECEIPT OF RADIOACTIVE MATERIALS

2.1- Upon receipt of radiocactive materials the outer surface of
the transport container (over pack) shall be surveyed. If
the radiation levels are in excess of 200 milliroetgens on
any exterior surface or in excess of 10 milliroetgens at 1
meter (3.3 feet) from any exterior surface immediately notify
the District Radiation Safety Officer. The District
Radiatior. Safety Officer shall notify the Corporate Radiation

‘ Safety Director and the appropriate regulatory agency and the

. final delivering carrier will be notified by the Corporate

office as applicable.

2.2 Upon removal of the radiation exposure device (or source
changer) from the transport container, or, if the exposure
device (or source changer) is utilized as the transport
container (required certification as a Type B (u) shipping
container) the following surveys shall be performed.

2.2.1 For radiographic exposure devices (or source
changers) measuring less than 10 centimeters (4
irches) from the sealed source storage position to
any exterior surface of the device (typically,
devices containing Iridium = Isotopes), the
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radiation level shall not exceed 50 millircetgens
per hour at 15 centimeters (6 inches) from any
exterior surface.

For radiographic exposure devices (or source
changers) measuring 10 centimeters (4 inches) or
more from the sealed source storage position to
any exterior surface of the device the radiation
level shall not exceed 200 millirocetgens per hour
at any exterior surface or 10 milliroetgens per
hour at 1 meter (3.3 feet).

2.2.2 The results of the above surveys shall be recorded
on the receipt/camera survey torm, Attachment I of
this Section, and filed in the source record.

I1f radicaccive materials are received at company facilities
during normal working hours, the survey requirements of 2.1
ard 2.2.1 shall be met within 3 hours of receipt. If the
radicactive materials are received at company facilities
after normal working hours, the requirements of 2.1 and 2.2.1
sha.l be met no later tnan 18 hours after receipt.

3 0 SURVEY OF PERMANENT STORAGE AREA

Faci.ities designated as permanent storage areas (storage
vaults, shall be surveyed to determine that the radiation
leve. at the exterior surface does not exceed 2 milliroetgens
and that expcsure to an individual <culd not exceed

in any seven consecutive days.

e of permanent storage areas shall be performed each
I stcrage activity 1s increased.

Res..ts Oof gerranent storage area surveys shall be recorded
sn %ne "stcr-oge survey'" f£orm, Attachment II of this Section.
SroL.d the radiaticn level at the exterior surface c¢f the
stsrage vault pe In exctess of 2 milliroetjens per hour,
Terc 4

=.zn.ng of the stcred devices with:i:n the vault or
r e
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4.0 SURVEY UPON REMOVAL OF RADIOACTIVE MATERIALS FROM STORAGE (CHECK
OUT SURVEY)

4.1

Each time a radiographic exposure device is removed from the
storage facility a survey of the device shall be performed.

Radiation levels shall be in accordance with Paragraph 2.2.1
of this Section.

Results of the above check out survey shall be recorded on
+he Daily Radiation Report form, A<cachment III of this
Section, at the time the survey is pe formed.

Raiicaraphic exposu.e devices with radiation levels ir cess
of the allowable levels of Paragraph 2.2.1 shall :ant be
removed from stcrag. ind the District Radiation Safety
Officer shall be noti:.ed immediately.

5.

w

($1)

(9]

3
-

o

' 5.0 VEHICLE SURVEY

When radicgrarhic exposure devices (or scurce changers; are
transported by company owned vehicles from a permanent
storage facility to a temporary job site, the transporting
vehicle shall be surveyed after the device has been loaded
and prior to the vehicles departure from the storage

facility.

Afrer the radiation exposure device has been secured in the
transpgort compartment, the exter.or surface of the vehicle
c.osest to that location shall be surv 'ed. The radiation
level at that surface shall not exceed . milliorocetgens per
hcur. The rad:.ation leve. in the cab shall nct exceed 1
millircetgen ner hcur. If the radiation levels at either
lccation exce :d the above levels, addi<icnal shielding shall
te added pricr to transport.

After cormpleticn of the job, the alove vehicle survey shall
te rereited cnce the expcsure device has keen secured in the
transpcort compartment and pricr tc leaving the jok site.
The vaesults cof the abkove vehicle survey shall te reccrded on
the Daily Radiation Report form, Attachment III cf this
Sezticn, at tie Time each survey .s perfcrmed.
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6.0 SURVEY OF THE PERIMETER OF RESTRICTED AREAS

6.1

A restricted area is any area in which radiation levels are
such that, if an individual were continuously present in the
area, he would receive a radiation exposure in excess of 2
millirem in any one hour, or an exposure of 100 millirem in
any seven consecutive days. These areas must be surveyed as

follows.

6.1.1 After the area boundaries are calculated for the
particular source activity being used such that
the radiation levels at the perimeter will not be
in excess of 2 millirem in any one hour, these
boundaries must be surveyed to determine that
actual exposure levels do not exceed 2 millirem in
any one hour.

6.1.2 The results of the perimeter survey shall ke
recorded on the Daily Radiation Report, Attachment
III of this Section, at the time the survey is
performed.

6.1.3 The perimeter survey shall be repeated each time

exposure technique or geometry changes, such, that
exposure levels at the perimeter are affected and
perimeter boundaries adjusted accordingly.

7.0 SURVEY AFTER EACH EXPOSURE

-
/

N
- &

After the completion of each exposure, and prior to

approaching the exposure device, the area 1is to ke surveyed

tc determine that the high exposure levels, anticipated while

the source is in the guide tube, have been reduced to storage

levels.

T.lLL The survey conducted after each exposure need not
be recorded, HOWEVER, this survey SHALL BE

PERFORMED at the completion of each exposure.

Survey meters shall not be left with the exposure
device, or in the case of longer exposures, with
the control assembly. Survey meters shall be in
the radicgrapher's or radiographer assistants!'
pcssessicn at all times during exposures.

~d
[
(37
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7 27 While monitoring post exposure radiatiocn levels with a survey
meter, approach the device from the forward ‘'quarter'. This
approach will provide an early indication of a problem should

‘.. the source be lodged in the exit port nipple area of the

~device. 1In this way the device will not act as a shield -
providing a false indication of a 'safe' situation as w1th a

=7 rear approach.

After the initial approach, begin the survey in the area of
the guide tube tip. Continue the survey along the guide tube
to the exit port nipple and, after determining that no
problem exists toward the forward end of the assembly,
complete the survey by surveying the entire circumference of
the exposure device.

7.3 If high exposure levels are obtained while approaching the
- device or upcn surveying the device, this may indicate that
the source has not beer. completely returned to its shielded

ffV storage position. IN THIS CASE RETURN TO A SAFE DISTANCE AND
' REFER TO THE EMERGENCY PROCELURES IN SECTION 12 OF THIS
- MANUAL.

- e

8.0 SURVEY AFTER FINAL EXPOSURE (LOCKOUT SURVEY)

8.1 After <ccmpletion of the firnal exposure and ricr to
transporting the exposure device, a final (lccxout, survey
shall be conducted.

8.2 The firnal (lcckcut) survey shall ke ccnducted irn the same
" manner as the check ou* surveys of Paragraph 4.C of this
Seztion and exposure levels should approximate the <
survey results recorded on the Daily Radiatlion Regor

2.3 EResu.ts cof thr lcckcout survey shall be reccrded on the Daily
Rajiaticn Re.crt at the time that the survey is pericrmed.

8.4 If the exposure levels obtained during tThe lockout survey are
S’cstan::all) higher (or lower) than <the levels recorded
during the check out survey DO NOT TRANSPORT, return to a
safe dis*ance (Keering perimeter poundaries posted) and refer
to the emergency procedures in Section 12 of this manual.
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9.0 SURVEY UPON RETURN OF RADIOACTIVE MATERIALS TO STORAGE (CHECK IN

SURVEY)

7.1 In

situations
utilized at temporary

where

addition to the lock out survey, 1is required.

radiographic exposure devices are
job sites, a check in survey, in

9.2 The check in survey will be performed after returning to the
storage facility and prior to placing the expcsure device(s)
back into the storage vault.

9.3 The check in survey will be performed in the same manner as
the check out survey in Paragraph 4.0 of this Section and the
results recorded in the Daily Radiation Report.

10.0 SHIPPING OF RADIOACTIVE MATERTALS

10.1 Shipping of radioactive materials by ccommon carrier shall be
in accordance with the procedures in Section 7 of this manual
ard the department of transportaticn requirements outlined in

Surveys shall be conducted and

recorded on the appropriate transport dccuments as required

LIS

T e

jippary -

by Section 7.

49 CFR and

-

HM-181.
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®

Camera:

Scrial »

Source Type:

Serial &

Activity:

Date Received:

Front
Back
Left

Right

Survey Mecter:

SURVEY RESULTS
(in mR/H)
Reading Reading Reading
@ 6" On Contact @ | Meter
Serial = Date Calibrated:

Survey Performed By;

Date:
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Locauon: I 2 3 4

Reading

(in Mr H) —_ -_—
Survey, Mecter: Serial = Date Calibrated:
Survey Performed By: Date:

637 FET
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DAILY RADIATION REPORT

_‘!_omcr ' _Date _

Location of Job ) . .

I Pk sONNEL INFORMATION i

Radiographer Assistant
TLD Badge= TLD Badge »
Dosimeter # 1. 2. f Dosimeter # |, 2.
Rate Alarm Cal. o Rate Alarm Cal.
Dosimeter Dosimeter
Readings Start Finish Readings Start Finish
T EQUIPMENT INFORMATION ]
Camera Source Number
Serial » Serial # Of Curies
Survey Meter Meter Date of
Type Serial # Calibration _
Survey Meter Meter Date of
pe Serial # Calibration
_ SURVEYS ]
| .
Lamera | Yehicle
Checkout mR/hr @ 6" | Prior to
Departure .~ mR hr @ surface
Lockout mR,/hr @ 67 |
: Prior to
Check In mR,/hr @ 6" | Return mR hr @ surface
I s TS OF prysicaL surVEY
mR,/hr
@ Feet
Source
__________mR,’hr el ____mR hr
@ Fect @ Feet
mR hr Record changes in physical
@ Fect surveys on back of form

_‘W,__“-,,,_.,,_.,mu___. e L

Daily Equipment Inspection Performed Yes( ) No ()
Any Malfunction, Noted on Back of Sheet Yest ) No ()

Signaturc of Radiographer
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l‘OriSCOPE
1.1 Th:is
regu
zreas

1.2 ALl signs

radia

-
cion

section 1is

i instruction as
radiation.

1.3 1! signs and labels shall be maintained in a clean, legible
condition.

1.5 Signs ard lakels shall ke checxed during rcutine daily
eguipment checxs.

~.3 Prior to sigrs and lakels deteriorating to a point where they
are n: lcnger legikle, the District Radiation Safety Officer
should ke notifled fcr rep.acements.

1.% Signs and labels bearing radiaticn symbcls cr warnings of the
presence of radiation or radicactive materials are serlous
dcouments and, SHALL NOT be used as a decoration on personal
eguipment, clothing or vehicles.

2.0 LABELING OF RADIOACTIVE MATERIALS, EXPOSURE DEVICES AND SOURCE

and labels will be of commerciallv available
manufacture and design. Utiliz‘ng the standard three bladed
symbol ]
are appropriate to ri

intended to outline the prccedures and

1 irformation or

and such additional
imize exposure tc

a
n

CHANGERS

t
)

3 source changers shall

S v radiae-cn ‘e i

AnZara radlacticn synTtLod
radicactive materlals.

= -3 oy~ ~ [ a1

S arnd scurce cna ‘Je-b S22l

r urface, 1n an ogvious

- Wems o= s ;

TaTement "CATUTICH (Zr 2anger)
nprTNY — [ S 2 %aalh b o] ~vevy

2 V8 BO P - .'u‘-ff \_--.LL

d scurce changers shall
e 31 larel indlczting th
‘ice, the activ.ty £ the

e Zate at whiZh the




activity was determinred and the serial numfper o0f the m
(source)

conta

ined

in the device.

3.0 LABELING OF TRANSPORT CONTAINERS AND OVER PACKS
3.1 The lakeling, survey and transpcr ocument reg.- irements for
the utilization of rad-ographlc exposure devicCes, source
changers or over packs as transgert !(shipping) ccrnta.ners are
outlined in Section 7 - "Tra-sportation of Radioactive
Materials" - of this manual.
4.0 POSTING OF STORAGE AREAS
4.1 Permanent storage facilities:

4.1, Rocnms designated and utiilzed €£or <the fpermarent
stcrage of radicactive —~aterials (storage vaults)
shall have affixed tot he exterior surface of the
access door(s) a s‘gn bearing the stanza i symbol
and the words "CAUTION (or danger; RACZICACTIVE
MATERIALS". Signs (and lettering, shall be of a
sufficient size such that they can be read from a
minim mum distance of tventy (20) fee<z. If an
adiiticral contaire (such as a gang bkox, cl.est,
»+-.) 1s used ins: de che s+torage rac fcr the
r.3cement of exposure devices, the ccrtuliner shall
a.sc have a sign, as reguired akcve, affixed to
*ne Ccover Or other access point.

-0 Temgcrary storage factlllities:

s.C. 2 woen 1T ceccrmes rnecessary TC stcre
radicactive materials at tengorar’ jco sites,
access to these areas muzt ke pcsted with
sizns as in Paragraph $.1.1 accve.

Zxampl.e: When expcsure devices are stcored i
radiogragn fileld units when the
device 1s nct actuzally i. use or
fcr proctecst 3uraticns lconger than
cre day, wnere the freld unit will
ncTt revturn To the rermanant stcrage
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5.0

PCSTING AND RESTRICTING

NOTE :

facilizy. 1In such a case, the door
of the unit shall have the
acpropriate sign affixed to the
exter.:r surface.

are
the
3,
‘Y"
’
the

materials
loca<ic-s,

r dioactive
stcred at tenporary
reguirement of Seczt.
"“adisactive Material Sec
shall be met 1in additicon =°-
pcsting reguirements akove.

-t
Y
L]
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RADIOGRAPHZIC AREAS

Z.. Tne fcllcw'ng procedures shall be util:ized tc ensure that ail
areas in w.ich radiocgragh.c operat:ons are keing conducted
..... are restricted and post:d properly so ac tc minimize the
pessikility of accidertal expoc ire o ncr.-men.tored
— . personrnrel.
3.2 Restricted Area:
o 5.2.1 A restricted area Is any area in whl.ch th
radiation expcsure to an  individual weull ke
- greater than 2 millir-ems in any cne ncur or 100
- millrems in any seve: (7, conseczutive days.
5.2.2 The perimeter of the restricted area sna.l Pbe
rcged £7 with magenta (cor plack, and yellcw "RAD"
) rcge or riikon.
2.2.3 Trne perimeter cf the restricted are> shall be
rcsted with signs bearing the standari radlation
- vmecol  and  the werds  “CAUTICOHN {cr  CZANGER)
RADIATION ARZIA". The signs (and lettering; shall
te of sufficient size such that they can te read
frc- a minimum distance of twenty (22) feet.
S:agns shall ¢ sraced alcng the perimeter such
that the distance between ary two signs does not
exce=d talirty (20) feat. At tT.mes, <%he use .
sians in languarss other than English rmay Le
nelessary in “aiiltion to the svTamtard wagﬁing
sixns.
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6.0 POSTING OF

After peril.et2r boundaries have been established
and signs »nroperly posted, the radiation exposure
level at the perimeter must be verified by survey,
during the first exposure, .n accordance with
Section 5, Parag.aph 6.1.1 of this manual anrd the
perimeter boundarl<s adjusted as necessary.

ntalrned
when

The entire restricted area sha.l be ma
under direct visual su-veillance at all
the source is 1in the expcsed pesitio
accidental entry by ncn-mcnitored indiv

o
®
n

ion  area i
exposure to
trhan 5 millirems in
' area

of the
area need
£ perimeter

3t
’,1

q)v

4
YW
D M (2
W oy
ot W W
® ¢t (L
S) W

23

[ BV ON
YIYLUYm oy y

[' t ct Yy
DOADte O

N Y

O fL{.
’
O v

M
LA VIR &)

(} e

V)
o
2
e &1
]
14
Y

b
{w
[l
t

(@]
23

2

(¢]

S

“

2
t
oy

n oo

o
: ’14
L8]

®

P
»

LA
o §n
t
o
S G
t
5y
vl
3

S M VR ]
A
oy}
{L

1'%
(G
wn
¢t
1]

11,
oy
]

t g

wn

.l
() vy

23

TIT A vy 3
®

OO

RERVTS!

O A
9]
V9]

o

o LI

‘U ¢

(M}

3-

n
a

E)

i

I
a
)

1 JYo!
9

[o%
[

VEHICLES




Western Stress MANUAL NO.: TITLE: RADIATION SAFETY MANUAL
A Divislon of SECTION: TITLE: TRANSPORTATICN OF
Analytic Stress 7.0 RADIOACTIVE MATERIALS
’ Relleving, Inc. ) - . e
HEAT TREATING REVISION NO.: BY: DATE: PAGCE:
& INSPECTION 0 .. Sgeese 63/11/5¢ of

SECTION VII

TRANSPORTA.ION OF RADIOACTIVE MATERIALS
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1.0 SCOPE

1.

1

£

This section 1is 1ntended t. outline the procedures and
reguirements r-r the safe transportation of radiocactive
materials, exp~sure devices and source changers.

These procedures app.y to the transportation o. radioactive
materials L, company vehicle to and from temgporary job sites
and the shipping of radioactive materials by common carrier.

Western Stress is licensed t~ receive, ship and transport
only sealed sources, exposure devices and source chancers
designated on its license.

A shipping package for radioactive materials is designed in
accordance with Department of Transportation (D.0.T.)
packagiry requirements. It is designed to prevent loss or
dispersal of the contents ard to retain the efficiency of its
vadjation shielding under accident <conditions during
transport. A shipping package may be the exposure device or
the source changer itself. When drums or over zacks are used
fcr prciection against transport abuse, it is rot classified
as a shipping package when it is not a D.0.T. requirement.
Though certain labeling is required, it is only a container,
not a shipping package.

2.0 TRANSPORTATION TO TEMPORARY JOB SITES:

2.

7

wWhen transporting radiocactive materials, exposure devices, cr
source changers to terporary Job sites the following
pro-edures shall be followed.

2.1.1 The Utilization Log shall be completed pur:or to
remnving tne devic: from the storage vault.

2.1.2 The check out survey shall be performed 1in
accordance with Secticn 5 Paragraph 4.0 of this
manual and recorded or. the Daily Radiation Report.

e

Radiocactive mater:rals snipping pagp2rs shall be
yotaired prior to traasporting the device.

[
e
(99
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The device shall be secured in
trarsport compartment and the exterio
the vehicle surveyed in accordance Wwi

the vehicle
r surface of
th Section 5

Paragraph 5.2 of the manual and re "orced on the

Daily Radiation Report.

The radiographic exposure devices
Wwestern Stress, are certified as
shipping containers and as »uch
additional over pack for transport.
the exposure device is utilized
shippring contalner, certain
regulirements must be observed.

D.O.T.

utilized by
Type B (u)
require no
Hcwever, if
as its owa
lakeling

The expcsure device shall be surveyed on cortact

and at a distance of 1 meter:

AND

¢ the measured intensity is equal to
.2 R, H on contact AND zero (0) 2= a
(1, meter, D.O.T. Radioactive
re reguired.

is grea“er t
50 mR/H

tran 1.0

D.0.T.

If the measured intensict:
gt eguail to or less than
AND/CR__EQUAL to or less

of one (i1} mezer,

I lakels =2re reguired.

distance

v e T
e . LCW 1

£ =ne measurecd

egua. to or

4reater than 1.0
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The information on the '"Diamond'" Radioactive
lakels must be properly completed, indicating the
contents, activity and transport index. If the
package contains more than 10 curies of Iridium
192 or 10 curies of Cobolt 60, the letters RQ must
follow the contents, i.e., IR  -RQ.

2.1.7 When exposure devices are secured in the transport
compartment of mobile field units, the exterior of
the compartment shall be labeled with the same
"Diamond" (Radiocactive) 1label that the device
bears. Additiornally, the exterior of the
transport compartment shall bear a label which
reads "Inside Package Complies with Prescribed
Specifications".

2.1.8 If radiation 1levels on the exterior of the
shipping container necessitate D.O.T. Radioactive
Yellow III labeling, the exterior of the vehicle
shall be placarded on four sides with D.O.T.
approved placards which read "RADIOACTIVE". If
radiation levels on the exterior of the shipping
ccntainer necessitate D.0O.T. Radiocactive White I
or Radicactive Yellow II labels, vehicle placards
MUST (10 CFR 49 D.O.T.) be removed, covered or
c.csed. Additionally, wha2n the radicactive

have been returned to storage or if
ive materials are not keing transported in
icle, the p 1icards MUST be rermoved, covered

3
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comrletion of a 3ok, the exposure device
te surveyed prior to being secured in th
ment to meet the lockout survey
ecTion 5 Par4graph 8.0 of this
ally, after the device is secured
ccmpartment and prior to leaving
rface of the vehicle
the requirements of
is man "1l.
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i
2.1.11 After all the required surveys have Dbeen

performed, the exposure device shall be secured in
the storage vault and the utilization log
completed.

3.0 RECEIPT AND DI®«OSAL OF RADIOACTIVE MATERIALS:

3.1 The following procedures shall be followed whenever
radiocactive materials, exposure devices or scurce changers
are received, disposed of or shipped.

(o9

.2 Receipt of Radiocactive Materials:

Upon receipt of any radioactive materials the following
procedures shall be followed.

1.2.1 Surveys shall be performed in ccordance with
Section 5, Paragrarh 2.7 of this manual.

3.2.2 The receipt record sha’l be sigred and dated.

5.2 3 Examine the exposure device or source changer for

ny signs of physical damage and to assure that
all seals, .ccks, safety plugs, etc. are In place.

2.2.4 Receiving surveys shall be ccmpleted on all new
scurces received and recorded n the
Receipts/Camera Survey Reccrd.

1.2.3 Information concer“‘ng the new source shall be
entered on the Radiocactive Materials Master Log,
Atzachrment I of this Section.

.28 A fille shall be set up on the new source,
ccrnmalning the recelpt reccris, transpcere
documer: decay chart, leax +test results anid the
recelvisr 3 survey record.

Y

.20 7 If +the exposure device 1s a new addlzTicn TS the
stcrage racility, or 1f it 1s keing Translierred
frcm another company storage facil.ty, 1. must be
aZied to the pernanrnent storage Lnventcry reccrd.
Ir the device 1s being tempcrarily tTransferred
Trzm o ancther company leccaticon 1T snall ke 2iled T
Tre  l:ventcyy record and  the recfcri snculd
_nil.z3te a terporary transier.
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3.2.8 After all required inspections and surveys have

been completed, place the exposure device or
source ch~nger in the storage vault if not used

immediately.
3.3 Disposal of Radioactive Materials:

The following procedures shall be followed when disvosing of
radioactive materials.

3.3.1 All radiocactive materials shall be returned to the
manufacturer/supplier for disposal.

3.3.2 Radiographic exposure devices being transported by
company vehicle to the supplier for source
exchange shall be prepared for transport as in
Paragraph 2.0 of this Section.

3.3.3 The date of disposal shall be recorded on the
Master Log Form.

3.3.4 Upon receipt of the disposal record from the
supplier all information concerning the source
shall be issembled and placed in the disposal file
(i.e., receiving documents, decay charts, leak
test records, receipt surveys, etc.)

4.0 TRANSPORTATION BY COMMON CARRIER:

5.1 When radiographic exposure devices are .?1ing shipped to the
liler for scurce exchange or are be.-, stipped to other
any, .ccations, and, transport will be by _cmmon carrier,
these devices will be placed in protective overpacks
where these are avallable.

5.2 Wnenever overpacks are used *to transpor*t exposure devices
prorer D2.0.7. lakeling must be affixed to the outside
surfaces of the container.

4.} Whenever prectectiv overpacks are shipred empty, all
raiicactive material labeling nust ke removed frcm the
cuTsl e surfaces or covered with a lakel indicating that the
Jortalner 1s empty.
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Camera
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Source
Serial #

Date
Received
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Date
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Location
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INVENTORY, INSPECTION AND MAINTENANCE
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1.0 SCOPE:

1.1 The following procedures are intended to outline the
requirements for the inventory, .nspection ard maintenance of
radiographic exposure devices and related integral equipment.

1.2 The inventory inspection and maintenance of eguipment, as
required by these procedures, shall be performed at interva's
not to exceed three /3) months.

1.3 These rprocedures shall be performed by, or under the
direction of, the District Radiation Safety Officer or
Assistant Radiation Safety Officer.

1.4 Results shall be documented cn the Quarterly Invento
Insrection and Maintenance Record form, Attachment II of ¢
Section.

1.5 Radiographic exposure devices present at a district storage
. facility, that have been temporarily transferred frcm another
district, shall be inventoried, insyected and zain
the district that has physical vcssession of the
licate reccrd shall be maintained in kcth
iaticn prcgram reccerds.

2.0 INVENTORY.:

2.2 ALl radlograghic expcsure dev.ces, scurce crhange
T < .

ne inventory shall include all devices, whether in s
4 :agge@ or on terporary ;ssig::en;
ne lccation of ALl radiocactive materials a

had >
- ~—
i < < - £ v - :
the district .ust ke acccunted for at ALl t:imes.

ct ot 1y

DR
® o -~

eguirment rec
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3.0 DAILY

EQUIPMENT INSPECTION:

3.1

The required dail equipment inspection procedures are
included in Section 17, "Equipment Handling Procedures", of
this manual. Resu‘ts of daily inspections shall be recorded
on the Daily Equipment Inspection form, Attachment I of this

Sectrt:ion.

4.0 QUARTERLY, INSPECTION AND MAINTENANCE:

5.1

In addition to the daily inspections performed by radicgraphy
perscnrnrel, the following inspection and malintenance
prccedures will be performed by, or under the direction of,
the District Radiation Safety Officer. Results shall be
reccrded on the Quarterly Inventury, Inspe tion and

Mainternance forn, rtvachment II of this secticn.

I, az any tire, a qguestion arises as tc whether any

radicgraghic exposure device, source changer or related

eguipment is functlioning proper. ly, DO NOT HESITATE to remove

the gu.rment from service and contact th Corporate

Radiat:on Safety Officer.

4.1, Inscection of lakels: All isotope identification
lake.s and rad:ation warning lakels should be in
place and in legikle condition. Any missing
lacels shculd be affixed to the device and any

h * -

be read or are in ©poor
wculd pe replaced pricr <o
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Crheck scurce exit port safety plug fcr smocthness
of operat.cn and excessive play 1n the threads.

) 3cth the ID threads on the plug and the CD threads
cn the exit port should ke cleaned at this tine.
Both plugs, and re*a‘ninq wires must ce attached,
i€ any safety plug is missing, the device shall be
red tagged "Out Of Service'" and remaln in storage
until replacements can be obtained.

2.1.3 ;Qyﬂ;PQ»WECFa isms: re locx plunger shou.d be
inspected fo smoothness of ogeraticn. The
rctating colla* should be checked for smcothness
2f operation anrnd for pos;:: e enqagemer: at each
0f the three stop positions.

CALTION In order to check the operaticns of the
T rotating collar at each of th stor
positions, a drive caple assenmbly must
be a:-ac“ed to engage th interlock.
First, atterpt to rotate the collar to
.he "orerate" position without attaching
the drive cak.l connectcr - [O N2T
FCRZE. The collar shcould NOI rotate tc
the "operate'" pcsiticn witho' . the drive
cakle assemkly, this will [. .icate that
~he interlccx is functiconing properly.
Next, «zach <he drive cakle assenbly.

IING - BE CERTAIN THAT THE SOURCE

o
5
e

EXIT PORT SAFETY CAP IS PROPERLY 1IN
PLACE BEFORE PROCEEDING. w;tn the
~ T~ %l Lo ~ 1
sireTy cap in p.ace ana the dr.ve cabkle
assemply attacned, rotate th coliar
Tnrzcuzn all three pcsiTilcnd, CnecdHIng
tor srocthness Cof Cperat: < shculd
roTtate TCCoTnly  wLTn e sStcrs
SLLIES, aTt Tnhe "_lco:zd crerate"
cos.Tions.  If tne lcoco anism is
TilTunCcTioniny, ZzonccT ~1Tno Tne
LmarvelsToon, reloTan tne e cr
Pl AR Sl J | :.‘: - - e - e -}«5 -~ v -
- AR S
. . e e - -
el L2 Le =l e i
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greases as these materials tend t
i:rt particles that can clog th
cause excessive wear.

o hoid akrasive
e mechan.sm or

ive Source Fosition Indizator: The operatior

Pes.t

of the source position indicator can be checked
without exposing the source. First be certain
that the source exit port safety cap 1s in place.
Ther, unleock and raise the lock plunger, rotate
the ccllar to the "connect" pos;t;on, remove the
source connector safety plug and attach the drive
cac.e assemkly. Rotate the cilar to the
"crerate" position and "cock'" the source position
indicator by depressing the interlcck pin next to
the exit port cap and raising the source position
indicator until it locks in the UP position.
Sertly rotate the drive conzrc. crank until the
scurce pigtail stops against the exit port cap
‘abcut 1/4 turn): DO NOT FORCEI. Retract the drive
mechanism as you would under ncrmal operating
ccrditions ard the indicator should drop intc the
.CCcX position. 1. the positive scurce pcsition
iniicator .alils %o operate prcperly, The exgcsure
device shall be red *aggea "oUT CF S?R”’"”"

r.2ced in storage and the Corpcrate SaIety Off;cer
nctified before attenmpting regarr. Reralr of the
scurce pcsition indicator sheald rot be
accormplished with a scurce in the exposure device.
Sgurce Zonnector: The scurce assenmf.y utilized In
the Tech Cps 6608 expcsure device 1s reusacle and
!s suk-ected to a series of tests by the
manufacturer prior to e€acn use. Tre ccnrector,
~cuever, shoull be insrected fcr cleanliness and
Lf neressary cleaned with srray solventT and cr
Zorgressed aLlr Tre sprirg Lcadel Lnner s.eeve
TnaT ernzijes tne ball cennector of tne drive cacle
S:..u.3 ce cnecred for smoothness cf cperaticon and
cIsLTLive reTuirn

= re
n on
- re

‘
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cleaned ard f:t smoothly. The source guide tube
guick disconn ing siiould fit closely ani
connect securely o the exit port nipple. The
spring shculd positively return the outer sleeve
tc the extended position. The gquick disconnect
should be cleaned with solvent and uried.

-~ ¥

Dr.ve Capble and Connector: The drive cable and
connector should be inspected for frayed or broken
wires, crimps and excessive corrosi~sn as follows.
Crank the <cabie out 1into a bucket or other
suitable ccntainer that will hold the cable in a
coil with a radius of not less than & inches to
xeep 1t clean, Do not use force, as th s may
damage the drive wheel.

Jisccrnrect the control housings from the Retract
s:ie of thne crank and remove the stor spring from
the drive cakle. The drive cable wllil now pass
throcugh the crarnrk.

Tuirn the crans until the dri’e cable 1s totally
disczcnrneczed and pull 1t out through the control
Cac.e <Cccnnector, collina the cable into the
pucxet

Remcwve the <cntrol cable connector and connector
c..3 from the control housings, and disconnect the
cther corntro. hcousing from the crank. Lakel the
ncusings for prerer reacsembly. The cable should
ce <cleaneld with ~hlorothen and dried prior to
Lnspecticn. Mirnor rust may be removed by hand
wire brushing Cables with broken wires must ke
revlaced. Checx the ccnnector to cakle fitting
vers Z.cosely for broxen or frayed wires. Be sure
“ne conrecter 1s firmly attached to the cable.
Tnis 1s a swaged fitting and must be repaired by
<l TanuracTurer Check the connector kall and
3l 1Th a Tecon QOps Mcdel 330 NC-GO Gauge. If
ol 3.. o0 tne connector fits through the hele in
pole auge or LI the shanx f£its 1n the slot on the
S cf =rne gzauge, the conrnector 1s worn keyend
< ance and MUST bpe replaced.
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Lightly grease the cable with Texaco "Uni-Temp" .

, grease prior to re-installation. ~Other greases i

e may form tars or corrosive compounds when exposed i

s ' to radiation. Flush the coantrel housings and

e guide tubes with chlorothen and=.thoroughly dry.

with compressed air (15 psi max.), remaining
solvent can cause permanent damage.’

= Check the source guide tubes fqr binding by
holding them vertically and dropping a dummy
- source or jumper through them.

. Wipe the guide tubes and control housings with a &
= cloth scaked in chlorothen and flex them to check.
i for internal damage.

Check for dents, cuts, crimps, flat spots or burns
on the guide tubes and control housings. Tubes .
. with internal damage should be replaced. Tubes
. . with damage to the outer coating should be:
repaired prior to being placed back in service. .

%.1.8 Crank Assembly Control Unit: When disassembling .;

; : the 60+ Reel mounted or the 693 Pistol Grip
. control units for servicing, refer to the
. technical operations - service manual for
instructions, detailed parts lists and explo’ed

. assemply drawings. The Tech/Ops service and
_— maintenance instructionrs shall form a part of this’
docurent by reference and shall be followed during

- the performance of quarterly maintenance. The.

- Tech/Ops manual can be tound in the equipment f£il
of the radiocactive material program records at "

each district office maintaining a radiograghy

grogram,

2
3’
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visible Danage to TLD or Dosimeters:

TLquor Current Period:

‘o Dosimetars Per Individual:

;Dosinater Hairline Visible and Set at Zero:

1sible Damage to Rate Meter:

x»qper Alarm and Battery Check:

survey InsTRuMeNTs [

VCOnpartnent Locks:

st Ty

,,,,,

ID Plate in Place:

lng Mechanisn Operating Properly:

bgﬁactor and Exit Port Plugs in Place:
Abnormal Radiation Levels:

Drive Cables and Source Guide Tubes
Pr e From Visible Damage:

g Ctanking Mechanism Operates Smoothly:

{gtail Connector Operates Properly:

‘cable Fittings Operate Properly:

Son

.dﬁi‘:e Guide Tube Fitting Operate Properly:
Discrepancies/Comments:

038-1J08«
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1.0 SCOPE:

1.1 This section is intended to outline the procedures for the
leak testing of radiocactive sealed sources. Leak testing of
sealed sources will normally be performed by the District
Radiation Safety Officer, however, the following procedures
are provided in the event that leak tests must be performed
in the field by radiographic personnel.

1.2 Radioact .ve sealr~d sources shall be leak tested for removable
contamination at intervals not to exceed six months

1.3 Commercially available leak test kits will be used for leak
test sample acquisition. These kits will be provided by the
rfacilities licensed and authoric¢ced to analyze leak test
samples and provide the radio-assay.

Leak test samples will be analyzed by the following firms:

—
4

. * W.H. Henken Industries, Inc.
Arlirgten, Texas

License No. 5-967

Kit Mcdel Numker: H-1

* Industrial Radiography Maintenance & Supply Co.
Arelia, lLouisiana
Licenrse No. LA <342-1L0C1
Kit Mcdel Numker: IRMS-1

2.0 LEAK TESTING (F EXPOSURE DEVICES:

+

2.1 ALl the 1irforration required on the k.t must be fllled out
cempletely and legibly

2.2 Dissclve the dry detergent supp.lied with the K1t In a small
amcunt of clean water

2.1 Remove the protect:ve Cap from the exlt peort nipp.e

2.+ Dlamren cne 2f the swaks with the detergent s~lu*.icn.

. er ol w e ex.t port nlpr.e and wi.pe the
inter.cr suirfize. FReplace the swar 1in the plast.c envelcpe
1T was Taxen from
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2.6 Remove the second swab from its envelope and repeat the
wiping procedure with the dry swab. Replace the second swab

in its plastic envelope.

2.7 Prior to mailing, the swabs must be surveyed to ascertain
that there are no radiation levels in excess of background.
i Conduct this survey by placing a survey meter in a low
- background area. Set the selector switch to the most
sensitive position (lowest scale). Move the Vit toward the
meter at the location of the GM tube. If thero is no change
in meter :indication, or, if the indication is less than 0.2
mR,’H aktcve background intensity, the kit may be mailed. 1If
the indication 1s greater than 0.2 mR/H above background, the
kit SHCLULD NOT be sent through the postal service. Contact
the Radiaticn Safety Officer for express shipping

inscTcructicens.
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1.0 SCOPE:

1.1 This secticn establishes the requirements and

responsibilities fo- notifications to regulatory agencies and
to individuals.

2.0 RESPONS.BILITY FOR NOTIFICATION:

2.1 The Corporate Radiation Safety Officer shall be notified
immediately by the District Radiation Safety Personnel in the
event of any incident, situation or condition that requires
agerz - notification. The Corporate Radiation Safety Officer
will notify the appropriate agencies within a time frame as
required by the severity classification of the incident.

In the event of an incident that requires immediate
notification to the agency, and Corporate Safety Personnel
cannot be reached, the District Radiation Safety Officer will
. nctify the appropriate agency personnel directly. Should

such a notification ever Lkecome necessary, the Corporate
Rad:az:cn safety Officer shall be informed of such action as
scon as he can be reached.

3.0 HNOTIFICATICN REQUIREMENTS:

Al - . . (%4 < €9 3
BRI Imrei.aze Yiotificat.ion:

The administrator of the appropriate agency office
shall be notifled by telephone and by telegraph,
ma.lgram or facsimile immediately after it has
ceen determined that a loss or *heft of licensed
maTer.a. has occurred.

LR The administrator of the appropri.ate agency cffice
.ed ky telerhone and by telegrarh,
le irmediately when a shipping
on leve.s are in excess of 200
: our at any exter.cor surface or
12 milllircetgens per hour at one meter from the
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3.1.3 The administrator of the appropriate agency office

shall be notified immediately by telephone and by
telegraph, mailgram or facsimile of any incident
involving licensed material which may have caused
or threatens to <cause the exposure of any
individual to 25 REMS or more of rawiation.

3.2 24 Hour Notification:

3.2.1 The administrator of the appropriate agency office
shall be notified within 24 hours by telephone and
by telegraph, mailgram or facsimile of any
incident involving 1licensed material which may
have caused or threatens to cause the exposure of
any individuals to 5 REMS or more of radiation.

3.3 35 Day Written Notification:

3.3.1 Within 5 days of the receipt of notificaticn by

. the laboratory providing leak test radio assays, a

written report shall be sent to the appropriate

regulatory agency indicating each exposure device

for whicr tne radio assays revealed the presence

of 0.005 microcuries or more of removable
contamination.

Each report shall include the exposure device
manufacturer, model, serial number, sealed source
material, source serial number, activity at time
of test, radio-assay results and corrective action
taken.

(W]
(W}
9]

3.4 3C Day Written lNotification:

20401 In addition to any of the above nctifications, a
written report will be provided to the appropriate
authority within 30 days of the initial
nctification

Such rerort shall descrike in detail the events of
ect nrnctification and shall include as a
mininum the following information:

* A Jdetalled sequence of events involved in the
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* Exposures and exposure levels as applicable.
* Any required HP calculations.
* Dosimetry dacta.
* Individual's statements as applicable.
* Any corrective action taken.
* Any action taken to aid in preventirg a
recurrence of the incident.
* Any additional information as may be reguired
to necessitate a complete and accurate
report. .
1.5 Not:ces to Individuals:
' T.3.1 Any individual involved in ar incident, requiring
nctification »>f a regulatory agency, will be

nctified verially and by letter and by letter of
his/her exposure as a result of such incident.
This notification shall be made within a time
frame equivalent to the requirements for
rotification to the appropriate regulatory agency.
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1.0 SCOPE:

1.1 This section establishes the requirements for the maintenance
and retention of records and other documents pertaining to
Western Stress' Radiation Safety Program.

2.0 GENERAL:

2.1 All records and forms shall be completed and filed in a clear
and legible manner.

2.2 A.l records will be maintained at each district in a

"current" status file for a period covering one calendar
v=ar peginnirg on January lst of each year. At the end of
eich calendar year current records will ke removed to a
storage file in each district office.

2.3 At no time will records pertainingy to the Rad:iation Safety
Program be altered, destroyed or disposed of. All records,
fcth current and stored, will be maintained for inspection by
tne appropria : regulatory agencles.

3.0 THE FOLLOWING RECORDS WILL BE MAINTAINED BY THE DISTRICT RADIATION
SAFETY OFFICER OR HIS DESIGNEE:

\ad
+
(8]
™~
9]
{¢]
Ui
ig
l"
D
P
1]
(9]
QO
fry
10

l
t

re records shall include daily dosimezer reports, monthly

TLD repor+<s, occupaticnal exposure histories, annual exposure
rersres and terminaticn reports. TLD r=2ports shall be
rev.eweli 0O rece.pt. Daily dcsimeter reports shall be
resrtewed at least wer 1y by the District Radlation Safety
cir: tc menltor exposure rates. Occupational exposure

Lurrent exgosure records shall be raintained on
‘~rxs 4 and £ or on forms contailning, as a minimun,
c .

2.2 Suirvey Re-~cords
S.ivey records shall include storage “rveys, receipt
- e - “ - . - a ce - M
suroeys, zh.ole surveys, area surveys and dally camera
sLurvey s an reccrided onodally survey reports
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3.3 Calibration Records

These records shall include certificates for the quarterly
calibration of radiation survey instruments and the annual
calibration of pocket dosimeters.

3.4 Utilization logs

Utilization logs will normally be kept at the storage vault
to facilitate access to the logs by radiography personnel.
These logs will be checked weekly by the District Radiation
Safety Officer to assure accuracy and completeness.
Cornleted log pages will be removed to the Radiaticon Sifety

File._.

3.5 Inventorv, Inspection and Maintunance Records

A3 outlined in Section 8 of this manual, inventory,
\ inspection and maintenance reports will be maintained by the
H District Radiation Safety Officer.

leak tests will pe maintained in the indiv:dual
s

Receipt, Transfer and Disrcsal Records

(VY]

Rece.pt, transfer and disposal of radi~active materials shall
te Ccnducted in accordance with Secticn 7 of this manual.
Receipt and transfer records will be maintained in the
individual camera files until such time as the source is
sransferrel to the suppller for disposal. On disposal of the
scurce, a.l records percaining to that scurce, including the
izspcsal slip, + .1 be transferred to the disposal file. A
cerpetaal recor _f recelipt and disposal will be maintained
on the master lo_.
1.8 Irain.nu Feccoris

trairning shall ke conducted in accordance with Secticn 16

of training, recraining,
. 11 re mrintained in the
© Radiation Safeny Offlcer.

L 9 2
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3.9 Field Inspections

Reccrds
Radiation Safety Officer on field perscnnel, shall be

maintained in the District Radiation Safety Files.

Records
Corporate records. Copies will be p*ov1ded tc the D:istrict

Radiation Safety Officer for corrective action.

3.2 Safety

of field inspections conducted by the District

of Corrorate audits will be maintained 1in thLe

Meet1i:1g Record

Documentation of safety meetings conducted at the district
offices will be maintained in the radiaticn safety flles.

3

3
]
(@)

3.1l Gender

Specific Records

|

emale

Iag)

pregnancy, or suspects they may be pregnant, shall notify the
) district radiation safety officer in writing asking to be

ed
W

[0 o]
[ S

ac
kb
Women
diztri

ah

Sdat e o~

operaticns until after child birth. The dose to the pregnant

~3in's district personnel radiation safely filles.

working in radiographic operations shall notify the
ict radiaticn safety officer in writing as socn as they
ire aeclared pregnant. The district radiation safety officer
immediately suspend pregnant woman from radiographic

Radiogragher's or Radiographer's assictants plannin
grag P P g9

in non-radicgraphic operations until after child

.....

PR Y

exbryo/fetus shall not exceed 0.3 remn. After

tion of pregnancy the woman shall not rece.ve a dose
thar 0.05 rem. Records of declaration and wose to
in, empryo’/fetus shall be maintained 1n the woman's
v perscnnel radlation safety flles.

hired ‘emale radiographer's or radioagrapher's
sign an acknewledagemen<t s*a*ement of Section
xow.edgemen” state"e”t will be maintaired in
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4.0 RECORDS TO £ MAINTAINED AT TEMPORARY JCB SITES:

4.1 The following records shali re available a: temporary job
sites for inspection by the regulatory agency or cocmpany
audit personnel.

* . Copy of radiocactive material license.
* Copies of applicable regulaticns.

* Transport p~, 2rs.

* Radiation safety manual.

* Daily survey records.

* Daily -‘iJsimeter records.

- Evidence of survey instrument cal.lration anrd 123X test
records for eguipment present at the site.
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1.0 SCOPE:

1.1 With the safest equipment and the best of safety procedures
the possibil.zy of an accident or equiprment malfunction must
still be considered. This section establishes the procedures
to be follc.:d in the event of an emergerc! s.tuation while
utilizing radioactive materials.

1.2 It is the responsibility of every individual involved in the
use of radioactive materials to become thorcughly familiar
with =he procedures outlined in this section and to follow
these procedures explicitly in the event of an emergency.

2.0 GENERAL POLICY:

Pl

2.1 If there is ever a gquestion as to whetier or not a given
situation cornstitutes an emeryency, then emergency procedures
are to te imp.emented until a determination is made that an

. emergency doces not or :ct longer exists.

2.2 In ~very case wnere an emergencr condition exists or may
exist, w.e r>diographer ir charge should NEVER leave a
rpstrlcted area or exposure device unattended. . Send another
individual wizh a writter message to telephone the District

w
Radiaticn Safety Cr:ilicer.

2.3 In eve.y cace wiere an emergency conaiticn exists or may
exist, the NDictrict Radliation Safety Officer shall nctify the
Corporate Reaiaticn Safety Officer immediately. In the event
that the Discrict Radiation Safaty Offlcer car.not b2 reached,
the Tcorrorate Fadliaticn Safety Officer shall be notiried oy
othrr d:i:strict perscnnrel. The Corporate Radilat.on Safety
SCriicer will derermire what actlion is to be taren, which
re...1"~ry acencles regulre notir Cdu‘”ﬁ, and whether
ereriency tesconse and health chysics personnel will be
2iovmoned frcom Corgorate Headguarters.

} o IT, e crocodures, there are any guest.ons,
tne U Safety "filcer shoulld e contatted for
a
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3.0 LOST OR STOLEN DEVICES:

3.1 In the event

~nanger is lost Ccr stoler,

Radiation Safety Officer

Officer. Is D‘stricu

contact the

company safety

time, contact the appropriate state or

agency directl
at the end of this section.

4.0 EQUIPMENT MALFUNCTIONS:

’n the event or an

LD
. oa

expcsure device or source changer (1 nbl

damage TO a source
the fcll

. AY
scurce;,

channer

~r
e

Safety personne.
Corporate Radiation Safety Of
personnel can be reached within

emergency ~.

owing steps

immediately noctify the Dis
or Assistant Radlav- n S
cann te rea
ficer.
1 reasc
federal regul

ising from malfuncticr
id.ng a disconn
assembly, or damage to the d

are to ke taken.

that a radioaraohic exposure device or scurce

»I';Ct
afety
ched,

If ro

nab.le
atory

The necessary telephore nurbers are listed

of an
ected
evice

.01 Conduct a survey of the area and estaklish an
actua. 2 rR/H restricted area pcundary. Pocst the
rerimeter with "CAUTION RADIATION ARIA'" signs.

v .. 2 Maintaln constant visual survelllance orser t
area UNDER NO CIRCUMSTANCES is the area tc be
left uratcended by the radiograrher in chirge.

G022 The radicgragher in charge shculd send the
assisTant or cther individual, with a written
Tmescage. cail the District Radlaticen Szfety
TIzlicr In the evert the Qlstric+ Radlation
Safet, . _icer cannot kfke reachex, contact the
Corrora Radilation Safew, Jifficer cor agprcrriate
=vite ~r fed2ral regulatcory agency

N . I nelr 1s not immediately <vallaple DO NCT PANIC!
N onarn, will be done 1f all indlvIiaa .3 sTtay
ToTelie Tae restricted area

L f.oTer esThan Lshinyg securlty Vver the area and
cserilin: somecre €O noTlYy the District Radlat.cn
TaTeT ciflcar for assistince, m2lnTaln
: _.irCe gver the area intil he.p arrives. Do
mIT Ol ve unTralned gperscnnel to o amalnt.in area
Swl PUPEEE SO
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$.1.° UNDER NO CIRCUMSTANCES ARE RADIOGRAPHERS TO

—— ——— e e eSS RO _ St ettt et

ATTEMPT TO RETRIEVE DISCONNECTED SOURCES UNLESS
THEY HAVE BEEN CSOECIFICALLY TRAINED AND APPROVED
TO C7 SO BY THE CORPORATE RADIATION SAFETY
Officertitl

5.0 ACCIDENT INVOLVING A VEHICLE TRANSPORTING A SEALED SOURCE:

5.1 1If the accident is of a minor nature and no radiation hazard
exists, continue on to the destination or return to the shop
(after meetirg legal requirements for a vehicular accident)
as directed by District supervisory personnel.

%)

If =there 1s any chance that a possible radiat‘on hazard
exists, the fo.lowing steps shall be taken:

e

3.2.1 Utilizing a survey meter, determine if the scurce
is in trhe shielded position.

5.2 2 If the scurce i< in the shielded position, remain
witnh the device and send somecne with wrizzen
instrucTions to notify the District Radiazion
S~fery Officer

.1 I1f the survey mezer ind zates that the source 1s in the
unsnh.e.ded pcsition or if both survey meters are da.naged
teycnd cperation, the £ llowing sters must be taken:

o2r incite panic! Calmly move
r bick from the vehicle as possitle,
perimeter and maintain survelllance
*o :snsure that no one enters.

h

the ¢ AR/H boundary and make any
‘Lotments to the perimeter estaklisned
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(1}

.3.5

Maintain surveillance over the areas and send
someo:.e with writtern instructions to notify the
District Radiation Safety Officer. The District
Radiatior Safety Officer will notify the Corporate
Radiation Safety Officer and determine what action
is to be taken. Under no circumstances 1is the
radicgrapher in <charge to leave the area.
Maintain surveillance until assistance arrives.

With the only excep*ion of a life and death
situation, no entrance ir.-o the restricted area,
for the purposes of retrieval or shielding of the

adicactive source, by the radiographer should be
atterpted unless trained and authorized to do so.

6.0 ACCIDENTS iINVOLVING EXPOSURE TO UNMONITORED PERSONNEL:

6.1 In the event that unauthorized individuals, who are not
wearing personnel dosimetry, become exposed to radiatiocn, the
following sters are to be taken.

6.1.1 If the source is exposed, IMMEDIATELY ret n the
source to the shielded posir;on.

B} 6.1.2 It the source cannot (due to equipment

malfunction) be returned to the shielded posiction,
.efar to Paragraph 4.0 of this Secticn

£.0. 02 Record the name:, addresses and telerhone numbers
of urmcnitored personn= invelved.

Sl Record the approximate positicn of these
urmenitcored personnel with relaticn to the exgosed
pcsiticn of the source (not the camera; Reccrd
trhe arcroximate time duratlion of expcsure to the
unmcnltcred pe*sornel.

SLl.T Irmediately nctify the District Rad:aticn
Crricer and report the pertinent faccts.
District Radlation Safety fficer will noti
Corpcrate Radlatior. Safety Officer to des
any adiiitional informacicn reguired and arcs
Tane
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7.0 -DAMAGE TO STORAGE AREA:

7.1 If no radiaticn hazard exists.

7.1.1 Establish a new stcrage area an piace all
expcsure devices and scurce changers 1n the new
storags2 area.

erment in a new storage area i

7.1.2 If plac s
possible, set up a restricted area and nctify the
aprrcrriate perscnnel in regard to the restricted
area. Refer toc Secticn 3 of <this manual for
Rad:icactive Material Security.

7.1.3 Notify the Distr:ict Radiaticn Sz2fety Cfficer and
repcrt all pertinent facts.

7.1.4 The District Radiation Safery Zfficer shall notlify
the Ccryorate Radliation Safety Cff.cer to

. determine the regulred act.on %o taxe.

~J
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n

. . \ - . . . :
7.2.% Notify a.. rperscnne.l . tne gerneri. area, 1In
- - = - -
rejara tc the restrictez areax, raflatlcn nazarsd,
e."\
~C.

- . o~ . ~ —~ - ~ - > 3

7.2.3 Maintain survell’lance cver Tnhe areax and send
somecne tc ngoT!fiy the D.ostrict RadlzaTlcn SafeTy
Offrcer

- - -~ r . o~ N < -~ - ~ ~ A -~ < e

L2004 The JisTrict Radlaticon Safewy CEflcer snall noiliy

P ~ - bl 3 -~ o~ o — . -~ D~
tne Ccrp-rave Radlaticn SzcaTy Zrtlcer pf
Jetermine Tne regulred aAcTlcnh T Tase
, Y1 T, A S g
8.0 DAMAGE TO EXPOSURE DEVICE OR SQOURCE CHANGER.
~ hd 3 - . - - -~ - —~
8,1 If no rad.at.cn nacard exL=ETs.

3 .2 Ferioryo oa survey CZIotne dovicae - PTTLre Tn2T Tne

- M -~ - RN - e o~ - - -
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8.1.2 Lock the exposure device or secure the hold down
cover on the scurce chanjger.

8.1.3 Place the exposure device or source changer in the
storage area.
8.1.4 Nn+tify the District Radiation Safety Officer and
re rt all pertinent facts.
8.1.5 The District Radiation Safety Officer shall notify
the Corporate Radiation Safet; Cfficer to !
determine the required action taxe.
8.2 If a radiation hazard exists.
i
8.2.1 Imrmediately seT up a restrictel area.
8.2.2 DO NOT handle the expcsure devic or source f
changer. K
i
- . I
I 8.2.12 Nctify site perscnnel in regard %tc the restricted .
area, radiaticn hazard, etc.
8.2.% Ma:intain ,urve‘llance over the area and senrd
screcne to notify the District Radlaticn Safety ,
Csificer. !
]
7.2.3 The Distrlct Radlatlion Safety Offlcer shall notify
tne Corrorate Radiation Safezy Qfficer tc
determ.ne the reguired actlion tc tare.

9.0 MERGENCIES NDUE TC FIRE EXPLOSICN., FERSONNEL INJURY, ETC. DURING
OPERATIONS:

@ hi - N ~ - . - ~ - B — R < = —~
5.1 Imrmediliately return the SCirce tTc the shilelled zositicr, locx
the exposure levice and remcve 1t frcm the hazard arez

T = B . —~ 3 - — -
9.2 1If the expcsure dewvise cannct fe removeld Irc e area,
notify emergency gerscnnel, upcn thelr arriva., o¢f <the
3 3 & - ~ ¢ oS v
ccndition of the scurze {l.e., expcsed, cor shlielied, rut
-~ el < B
device stil. In aresi
2.3 .. The sCurle 102 Sileri, CHTRILN TRe naTres CoIoal L emaerzency
. Tersinnmel wWhl wors nesr Thne sSIurce IUring The ercrIency.
|
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(1]

If the source is exposed and cannot be brought back to the
shielded position after the emergency conditisn is over (fire

xtinguished,
4.0 of this Sec

o +-

«c.) proceed with the procedures

in Paragraph

cion.
illanrce ard sernd someone  wivt! written
notify the District Radiaticn Safety Officer.

Radiation Safety Officer shall
iaticon Safety Officer to deternine
X
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EMERGENCY RESPONSE TELEPHONE NUMBERS

Corporate Headquarters:
Analytic Stress Relieving, Inc.
117 Board Road

Lafayette, LA 70508

Ccrporate Radiation Safety Officer:
7523 Whitepine Road
Richmond, Virginia 23237

Mike Martin - Office: (804) 271-5447
Home: (804) 530-1952
Pager: (8C0) 719-3702

Richmond District Office:
. 7523 Whitepine Road
Richmond, Virginia 23237

District Radiation Safety Officer - Richmond, Virginia

Mike Martin - Office: (804) 271~5447
Home: (804) 530-1952
Pager: (800} 719-3702

Pennsauken District Office:
1602 Hylton Road
Pennsauken, New Jersey 08110

District Radiation Safety Officer - Pennsauken, New Jersey

Leo Clark - Cffice (609) 66o5-0700
Home: (6C3) 939-3606
Pager: (609) 725-C660
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United States Nuclear Regulatory Cormission: %
Region I Region II !
C.S. Nuclear Regu.latory Commission U.S. Nuclear Regulaczory |
Commission ?
Region I Region I !
475 Allendale Rrad 101 Marietta St., NW - Suite 2900 |
King of Prussia, PA 193106-1415 A-lanta, GA 30323-0199
(800) 432-1156 (300) 577-8510 |
Region ITII Region IV ;
U.S. Nuclear Regulatory Commission U.S. Nuclear Regulatory ?
Commission ;
Region III Region IV
801 Warrenville Road 611 Ryan Plaza Drive - Suite 400
Lisle, IL 60532-4251 Arlington, TX TED11-8064
522-3025 (800) 8952-9677

. (800)

Walnut Creek Field Office
U.S. Nuclear Regu.atcry Commission

R=gion V
1450 Maria Larne
T Walnut Creek, CA  94596-33656 '°.;":'=c":.':::'v
O vour smver (820) 882-4672 "o o
ephone WP
NRC OFFICE OF THE !
SAFETY HO: iNE INSPECTOR GENERAL i
1-800-695 7403 HOTUNE |
1-800-233-3497 :
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SECTION XIII

QUALITY ASSURANCE PROGRAM FOR SHIPPING CONTAINERS
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1.0 ORGANIZATION:

1.1 Corporate Radiation Safety OQOfficer - It shall be the
responsibility of the Corpcrate Radiation Safety Officer to
ensure that the QA program for shipping containers is
effect.ively executed. Any changes in the program, or
additional procedure implementation due to regulatory
requirements, shall be the responsibility of the Corporate
Radiation Safety Officer.

1.2 District Radiation Safety Officer - It shall be the
responsibility of the District Radiaticn Safety Officer to
:..sure the insgection of shipping contairers 1is performed
and that deficiencies are corrected. He shall ke
personally responsible for inspecting shipping containers
cn a gquarterly basis and shall make a record of such
inspections. He shall notify the Corporate Radiation
Safety Officer of deficiencies that requ.re the acquisition
of additional equipment or labels and shall see that these

' deficiencies are corrected.

(98]

Radiograrher - . shall be the responsibility of the
radiographer - 1 spect shipping containers on a daily
basis. Any deri..encies shall be reported to the District
Radiation Safety Officer to be corrected. Radiograrhers
shall be appointed by tne District Radiaticn Safety Officer
rd shall be trained in the method of insrection for
shipring containers.

b
.

2.0 QUALITY ASSURANCE PROGRAM:
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2.1.4 On vehicles without locked transport

compartments, the container shall be secured on

the vehicle by running a piece of chain through

the handle and attaching it to an integral part

of the vehicle. This chain shall then be locked
with a pad-lock.

2.2 Inspection Procedures - The following prccedures shall be

adhered to when inspecting transport containers.

2.2.1

[N}
2]
w

r
]
4>

t)
to
]

r)
¢

t)
t
Vg

Only euthorized personnel shall re allowed to

inspect transport containers.

container

The overall conrdition of the ¢t ‘<
o is not

‘hall be inspected to ensure
sisibly damaged.

All components shall be inspected for proper and
secure fit.

Lo-xs shall be inspected to ensure that they

cperate properly and hold securely.

Bolt rings and nut and bolt locks (overpacks)
shall be checked to ensure that they work
procerly.

Inrer pack;ng (overgpack,; Lo
ensure it is in place and not dan

Larels shall be inspected to ensure that they are
nct worn off and that they are leglble.

#andles shall be insgectc’  to ensure that they
are attached securely and are noct i1n need of
realr.

Cuntainers shall be checked to ensure that source
riugs and dust covers are in gc:od condition and
are 1in place on the device pefore 1t 1s used
Rad:a*icn levels shall be checked when 1 new
scurce 1s placed Iinto the contaliner, a3 well as
cn 1 d2ily basis by the radicaravher
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Maintenance and Repair Procedures - The following

procedures shall be adhered to in order to ensure proper

maintenance and repair of transport contaliners.

-2.3.1

[ %]
[ev]
e

t)
8

[ 28]
fov}
Y

$)

t
[

to
~

Y e
3G

(1 v4rry
et

O

Maintenance and repair shall only be performed by
personnel authorized to do so.
Maintenance, and any necessary repalr, shall be
performed on at least a quarterly basis.
Any severe package damage ().e., punctures, holes
in the package, etc.) sha.l be repaired. If the
damage is severe enough that repair is not
possible the package shall not be used.
If a problem is found with a lock, it shall be
corrected, or the lock shall be replaced before
the device is used.
Bolit rings, nuts and bolts (overpacks) shall be
oiled. Any thread iimage shall be repaired, or
the part shall be rcplaced.
Inrner packing shall be inspected and, if
necessary, replaced.
If lakels are not legit.e, they shall ke
replaced.
Hardles that a:e not securely attached shall be
repaired Lefore the device 1is used.
1f source plugs or dust -overs are missing, or if
~ney are in kad condit:i:cn, they shall be replaced
refcre <he device 1s useld.
If rad:ation levels exceed pernmissible levels the
device shall have addit.onal shielding added, or
ce re-pcsitioned on the vehicle in order tc bring
levels into acceptable limics.
ing, tording and Unloading of lransport Ccntainers -
l.owing procedures shall ke fo.lcwed when packaging a
ter and wrnern lcading and unlcading ccntainers.
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2.4.1 Packaging, loading and unloading of transport

~

containers shall only be performed by persorr
authorized to do so.

2.4.2 For vehicles without transport compartments or
when overpacks are used in lieu of the transport
compartments, the following shall be adhered to.

2.4.2.1 Containers shall be checked to ensure
proper inner packing.

2.4.2.2 The exposure device shall be loaded
into the container in the proper
position, as indicated by the molded
inner packing.

2.4.2.3 Packing shall be pblaced on top of the
device and the lid shall be fastened
using the bolt ring and nut and bolt.

4

2.4.2.4 After ensuring that all labels a>c
present and legible, the device shall
be loaded into the vehicle.

2.4.2.5 The device shall be secured to the
vehicle by running a piece of chain
through the handle and attaching it to
an integral part of the venhicle and
locking it with a pad-lock.

2.5 Handling Procedures - Specifi: handling procedures are
outlined in 2.1 (Operating Procedures) and 2.4 (Packaging,
Lcading and Unloading of Transport Containers) above.

3.0 PROCUREMENT AND CONTROL OF DOCUMENTS:

3.1 Suyrpliers shall be required to submit appropriate
verificat:o~ <hat shippring containers were manufactured
urder ccntrol of an NRC-Approved QA program.

3.2 Renewals of suppliers documents shall be obtained upc..
their expiration.

3.3 QA documents shall only be issued to perscnnel 1nvc.ved in
. the company's QA prcgram.
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3.4 It shall be the responsibility of the District Radiation
Safety Officer to ensure that the above items are adhered
to.

4.0 IDENTIFICATION AND CONTROL OF MATERIALS, PARTS AND COMPONENTS:

All parts and components used to repair shipping containers
~shall be ordered from the manufacturer of the container. No
part shall be used that has been changed or altered in any

manner.

5.0 HANDLING, STORAGE AND SHIPPING:

A1l shipping containers, which contain radioactive materials,
shall be kept in a locked storage container at all times when
not being used. Keys to the locks on storage containers and
shipping containers shall be controlled by the District

Radiation Safety Officer. The only individuals who will have

keys issued are the ones who have had, as a minimum, training
' that is required for radiographers as outlined in the
regulations.

6.0 CORRECTIVE ACTION:

The corrective action for items fournd to be in non-compliarce
are those outlined in 2.3 of this document. It shall be the
resconsibility of the District Radiation Safety Officer to
ensure that these corrective actions are taken for all items of
non-compliance.

7.0 ALDITS:

erly audits cf all shipping ccntainers and their
I - & . . . .
rents shall be performed by tne District Radiation
y Officer to ensure the ccntainers are in cor.ilance
w.tn the rcgulations.

- - .
. s Quar
.

&

Annual audits of the QA program shall be performed by the
Cc rporate Radiation Safety Officer to determine the overall
effectiveness and compliance with management pclic.es and
prccedures. These audits may alsc include evaluations by
' cutside consulting firms emplcyed by the ccmpany.

.
N
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8.0 QA RECORDS:

8.1 QA records .hich shall be maintained shall include the
following: records of quarterly audits and inspection of
equipment, procurement documents, non-conformances,
personnel training and certification records, evidence of
operational capability and verification of repair,
replacement and maintenance.

8.2 QA records shall be maintained indefinitely for inspection
by the appropriate regulatory agency.
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INTERNAL AUDIT AND INSPECTION PROGRAM
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1.0 SCOPE:

1.1 In keeping with Western Stress' corporate policy of "Safety
First", the following system of internal inspections and
audits shall be implemented as part of the Radiation Safety
Quality Assurance program.

1.2 All inspections and audits shall be documented on the
appropriate forms. All areas of non-compliance shall be
recorded along with any corrective action or disposition
for any item which is not in conformance with the Radiation

Safety Program.

1.3 Any inspection or audit form o- which an item of non-
conformance is noted shall be transmitted by the District
Radiation Safety Officer to the Corporate Radiation Safety
Officer for review.

1.4 Any report of non-conformance shall include the following:

1.4.1 A detailed description of the non-conforming
. item.
1.4.2 Any corrective action taken or disposition of the
non-conforming item.
1.4.3 Any corrective action or disposition planned.
1.4.4 Any corrective action or retraining required to

avoid a recurrence of the non-conformance.

1.4.5 Time frame within which corrective action will be
taken in order to achieve full conformance.

2.0 DAILY EQUIPMENT INSPECTIONS:

2.1 Equipment inspections shall be performed on a daily basis
by the radiographer.

2.2 Results of equipment inspections shall be recorded on the
Daily Equipment Inspection fcrm, Attachment I of this

Section.

2.3 The Daily Eqguipment Inspection shall ke performed prior %o
leaving the storage facility and any discrepancies noted
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shall be rectified, or equipment replaced, PRIOR to
transporting equipment to temporary job sites.

2.4 Daily equipment reports shall be submitted daily to the
District Radiation Safety Officer or the Assistant
Radiation Safety Officer.

3.0 QUARTERLY INSPECTION OF EQUIPMENT:

3.1 Quarterly equipment inspections shall be performed and
documented by, or under the direction of, the District
Radiation Safety Officer, in accordance with Section 8 of
this manual.

4.0 QUARTERLY FIELD INSPECTIONS:

4.1 Each radiographer and assistant radiographer shall be
' inspected in the field, on an unannounced basis, by the
District Radiation Safety Officer or an Assistant Radiation
Safety Officer.

4.2 Field inspections of personnel shall be conducted at a
minimum of once each quarter.

4.2.1 Personnel th-t have not performed radiography for
a period greater than three months shall be
inspected the first time they engage in
radiographic operations.

The results of field inspections conducted 1in accordance
with Paragrarhs 4.2 and 4.2.1 shall be recorded on the
District Field Inspection Report for.-, Attachment II of
this Section.

F &9
W

5.0 CORPORATE AUDITS:

5.1 Each District radiographic operation shall undergo a
complete audit of the entire Radiation Safety Program, a
minimum of once each calendar yeair by Corporate Safety
personnel.




RADIATION SAFETY MANUAL

Western Stress MANUAL NO.: TITLE:
A Division of
- o SECTION: TITLE:
. A":‘{"“ Stress 15.0 QUALIFICATION OF PERSONNEL
eving, Inc. .
HEAT TREATING REVISION NO.: BY: ‘ DATE: PAGE:
& INSPECTION 0 J. Speese 03/11/96 1l of 4

SECTION XV

QUALIFICATION OF PERSONNEL
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1.0 SCOPE:

1.1 This section establishes the qualification and experience
requirements for personnel actively responsible for Western
Stress' Radiation Safety Progran.

1.2 All references to experience are in regard to the use and
radiation protection aspects of radioactive materials.
Experience acquired solely in X-radiology (medical or
industrial) shall not be considered as having met the
experience requirements of this document.

2.0 CORPORATE RADIATION SAFETY Officer:

The Corporate Radiation Safety Officer's qualification~ shall
include:

b 2.1 Possession of a high school dipioma or G.E.D.

2.2 Shall have completed the training requirements of Secticn
16 of this manuual or provide documentation of previous
training in the subjects outlined in Section 16.

2.3 Demonstrate an understanding of the torics outlined in
Section 16 of this manual, Western Stress' operating and
emergency procedures and topics relatod to ra. lation
protection in industrial operation.

2.4 A minimum of four (4) years experience in radlograph:c
field operations management, including gualificaticn as a
radiographer.

(=

’l
0

3
€ W

2 2 A minimum of two {2) years experlence In ra
protection and radiation safety operat:on
training and testing of personnel.

b §0
O 0
NV
0

§
(2.2

-
-
i

pa-

n

3.0 DISTRICT RADIATION SAFETY OFFICER:

The District Rad:iation Safety Officer's gualifications shall
include:
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3.1 Possession of a high scnool diploma or G.E.D.

3.2 Sha.l have completed the training requirements of Section
16 of this manual or provide do-umentation of previous
training in the subjects outlined i- Section 16.

3.3 Demonstrate an understanding of the topics outlined in
Section 16 of this manual, Western Stress' operat:ng and
emergency procedures and topics related to radiation
protection in industrial operaw.ons.

3.4 A minimum of four (4) years experience in radiographic

field operations, including qualification as a
radiographer.

4.0 RADIOGRAPHER TRAINER:

The radiographic trairer shall be the individual which provides
on the job field instruction to radiographic trainees. A
radiographer trainer shcll have the following qualifications:

4.1 Shall have met all of the requirements for qualification as

a radiographer and have a minimum of two (2) years
experience as a radiographer.

5.0 RADIOGRAPHER:

5.1 Befcre an individual will be permitted to act as a
radiographer, the indiv .ual shell:

5.1.1 Have completed the training and testing
requirements of Section 16 of this manual or
provide documentation of previous training in the
sub’ects outlined in Section 1l6.

5.1.2 Dem~nnstra%te an understanding of the applicable
regulations, license conditions and Western
Stress' operating and emergency procedures.

3.1.3 Have three (3) months of on the jck training ky a
radicgrapi.er trairer.
NOTE: Reguirement 5.1.2 akove may be walived 1f:
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A. The individual can provide documentation of

previous experience under another license.
OR
B. The individual holds a valid license as a

radiographer issued by an appropriate state
or federal regulatory agency.

6.0 RADIOGRAPHER ASSISTANT OR TRAINEES:

6.1 Before an individual will be permitted to act as a
radiographer assistant or trainee, the individual shall:

6.1.1 Complete the training and testing reguirements of
Section 16 of this manual or provide ;
documentation of previous training in the

. subjects outlined in Section 16 of this manual.

6.1.2 Demonstrate an understarding of the applicable
regulations, license conditicns and Western
Stress, Inc.'s operating and emergency
procedures.
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SECTION XVI

RADIATION SAFETY TRAINING PROGRAM
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1.0 SCOPE:

1.1 This section establishes the requirements for the training
and qualification of radiographic personnel and shall apply
to all personnel involved in radiographic operations

2.0 GENERAL:

2.1 ALL personnel, including assistants and trainees, will
ccmplete the training and testing requirements of this
Section urless documentation of previous training
(acceptable to the Corporate Radiation Safety Officer) is
provided.

2.2 If documentation of previous training is substituted for
raining in the subjects outlined in this section, the
following reguirements must still be completed:

2.2.1 Completion with a passing grade (70%) of the
Radiation Safety General, Specific and Practical
Examinations.

2.2.2 All personnel will receive a copy of, and a

minimum of eight (8) hours of instruction in, the
applicable regulatory regulations, license
conditions and operating ard emergency
procedures.

2.2.3 Demonstrate an understarding of the docunments
listed in Item 2.2.2 above.

2.2.4 A minimum of eight (8) hours of on the Jjcb
instruction in the handling and oreration of the
radicgraphric exposure devices and related

eguipment utilized by Western Stress. This
training will be administered by a Radliaticn
Safety 7::. »r or an individual designated as a
radicgrar. o Tralner.

3.0 INSTRUCTORS:

2,1 Formal classrocr instruction in the subjects cut.ired In
this secticn may be administered by Western Stress
~ 1, 3 - S ~a~ " N
rirsonnel or by wutside tralning raclliltlies
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3.2 Instruction in the operation and emergency procedures for
previously trained personnel will normally be conducted by
the District Radiation Safety Officer or Assistant
Radiation Safety Officer.

4.0 ADDITIONAL TRAINING:

4.1 Refresher Courses:

4.1.1 All personnel will attend a formal 16 hour
radiaticn safety refresher ccurse, corducted kj
training personnel, at least once annually.

Refresler courses will include a review of the
subjeci; covered during initial training, and
addltlonally, will add.ess any operation of new
equipmen%, changes in operating procedures, use
of emer-ency procedures, chanc~s in regulations,
. etc. A 'Closed Book' refresher examination shall
be administered and retained in personnel files.

4.2 Safety Meetings:

4.2.1 All personnel will be required to attenrd a
Radiation Safety Meeting, conducted by =th
NDistrict Radiation Safety Officer or Assistant
Padiation Safety Officer, at least once eacn
qgquarter. Safety meetings will include topics
such as changes in procedures or regulations, any
weak points in the program, findings of guarcerly
field inspections and a revinw of at least on
radiation prot~-cticn cibject.

Fey
(097

Anrnnual refresher training and guarterly safety m
intended to prcvide trai'ing and discussion in
protection, the ARF_NOT conducted for the purpo
providing training in rad‘ograph- technigue.

4.4 ALL trainirg, including grarterly safety meetl! gs
2

documented and records of training activities shall o

retaAned.

S.a. 1 Tritial training and anrua. refresher tralining
will be documented py Certicizate of Ccocrrlietion
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issued by che Corporate training activity.
4.4.2

Quarterly safety meetings will be documented by
letter indicating topics discussed and rerscnnel
in attendance.

5.0 EXAMINATIONS:

5.1.1

(9)]
.

b
(V%]

5.1 A series of three (3) examinations wi.l be aa.inistered to
all personnel prior to these individuals handling
radiocactive materials or working within restricted areas.

Ge.aeral Examiration

The general examination shall be compr’sed of

i€ty (50) mu'tiple choice gquestions and sha'1l be
admin:ctered "closed book'" except that certain
charts and graphs distr:outed by the test
adr.inistrator may be used. A passing grade of
70% is required.

Specific Exarmination

This examinatlon is intended to determine an
individuals ability tc locate specific pieces cf
intecrmation in reference documents. This
evaminatior shall be comprised of twenty (20)
questions requiring the individual to locate arnd
extract spec’fic information in Western Stress'
nperating and emergency procedures, and the
applicakle regulations. A passing grade of 70%
is reguired.

Practical Examina%tion

This examination will be comprised of a twenty
(22) point checklist to determine an .lndividuals
acility to set up and cprerate the specific
eguipment utiliired by Western Stress.

5.2 The examinat:.:ons akove are ‘ntended to determine an
; individuals krowledge in the areas of racilatiorn 7 __ection
i and safety equipment operaticn. These examirat. -3 SHALL
‘ NOT include guestions concerning radiov:en.ic -echnigue,
vericle mainteirance, etc.
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5.3 Failure to successfully complete any of the above
eraminations will require a minimum of eight (8) aours of
retraining prior to re-examination.
With the exception of the practical cl.ecklist, indi 1ad:ls
that are being retested after retraining shall not Lbe
administered ' 1e same examination previously taker.
5.4 In actual practice, in order to avoid personal famillarity

with a particular examination, the <r:ining activity wiil
uti'ize multinle examinations such +: .t the<e may he
rotated in use.

6.0 RALCIATION SAFETY TRAINING COURSE:

6.1 Radiation safety tra.ning, conducted by Western Scrass'

trairing activity shall include the following subjects:

TO2IC

INSTRICTION HCURS

1. INTRODUCTION 1

Prcgram Syllabus
Purgose
Bacxground

Alara Program

OO wx»

18]

STRUCTURE OF MATTER 1-L/7

Atcrme M lecules
Elements,/ /Compcund.s
subatomic Particles

O o 3

(Wi S
s
D
S
1
]
O
3
0]

M w
3 .
t .
O

13

v

(@]
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F. Isotopes
1. Natural,Man Made
2. Production
3. Radio Isotopes
3. ELECTROMAGNETIC RADIATION 1
Al Energy
1. Wavelength
2. rrequency
2. Units
B. Gamma Radia..on
C. X-Radiation
D. Characteristics
4. FARTICLE RADIATION V2 ,
A. Alpna Particles
. B. Beta Particles
|
5. NUCLEA~ REACTIONS 3 |
A. Radio Isotopes !
B-. Radicactive Decay :
C. Activity ‘
1. Curie !
2. Half Life ;
D. Specific Activity
1. Activity/Unit Mass
E.. Emissivity
1. Co
2. or
F Tnteracticn of Radiat:ion with Mazter
1. Ic -ization
a. Particle Icnization
k. lectromiagnet.c Icnization
<) Photo Electr:ic
(2) Comptcn Effect
{7y Pair Profuctiocn
2. Ionizaticn Eltects
6. RADIATICN HAZARDS 22
A. Risk Perspective
B. Natural Backxground ExXpcesure
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i
cC. an Made Sources
D. Medical Applications
E. Risk to Industrial Radiographers
7. RADIATION HEALTH PROBLEM 1
A. External Problem
B. Internal Exposure
1. Radiological Half Life
2. Biological Half Life
:, cffective Half Life
8. RADIATION DOSE MEASUREMENT 1-2,/2
A. Dose Rate
B. Cumulative Dose I
C. Roentgen :
D. Radiation Equivalent Man |
E. Radiation Absorbed Dose f
’ F. Relative 3iological Effectiveness
9. TYPES OF RADIATION INJURY 1/2
A. Dose Levels
1. Severity Classification
B. Radiation Sickness
C. Radiation Injury
D. Radiocartive Poisoning
1. Contamination
a. Gamma Emitters
b. Alpha/Beta Emitters
10. PERSONNEL EXPOSURE MONITORIUG 4
A. Per:.issible Expcsure
B. Exposure Banking Concept
C. Tyres 0f ExXpces 're
1. Fract.iona.
2. Noncontinuous
3. Excessive
a. Med:cal Expcsures




A. Time
B. Distance
1. Inverse Square Law
a. Definition
b. Use
C. Calcu.ation
- Shielding
1. Absorption
2. Half /Tenth Value lLayers
a. Definitiocn
2. Values
c. Use
d. Calculations
D. Radiation Boundaries
1. Limits
2 Exposure Levels
3. Establishing and Posting Perimeters
4 Calculations - Homestudy ?Problems

13. REVIEW HOME

STUDY PROBLEMS

Western Stress MANUAL NO.: TITLE: PADIATION SAFETY MANUAL
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11. RADIATION DETECTION 4
A. Dose/Dose Rat:
B. Detection Instrunentation - Cose
1. Film Badge
2. Dosimeter
a. Use
b. Charging
3. Therma) Luminescent Dosimeters
C. Netection Instrumentition - Dose Rate
1. Alarming Ratemeters
a. use, operation, calibration
2. jurvey Meters
a. Ionization Chamber
b. Geiger Mueller Tube
3. Usa - Checkpoints
4. Calibration - Requirements
5. Survey Techniques !
a. Reading Meter Indications
b. Individual Surveys
c. Recording !
b d. Identifying Problems !
6. Instrument Maintenance g
12. METHODS OF CONTROLLING EXPOSURE 4-1/2
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14. STORAGE AND HANDLING OF RADIOACTIVE MATERIAL 1

A. Storage
1. Surveys
a. Frequency
b. Levels

2. Source Inventory
3. Utilization Log
4 Leak Testing
a. Procedure
b. Frequency
c. Precautions
5. Handling
6. Security
15. EQUIPMENT HANDLING 2
l A. Source Assembly ;
| 1. fonstruction
. 2 .onnectors
3. Special Des‘gn Consideration :
B. Exposure Device ;
1. Safety Features i
2. Connecticns :
3. Interlock Systems i
4. Operation i
3. Inspection i
6. lLabeling Regquirements ;
7. Control and Source Tube Assembly f
8. System Inspe-tion Prior to First Exposure
9. System Inspection After Last Fxposure
[
16. TRANSPORTATION OF RALIOACTIVE MATERIAL 1-1,2 !
A Company Vehicle
B. Tempcrary Job Sites
C. Ccommon Carrler
D. Fro. edures
1. Transport Contiiners
2. Labeling
3. surveys = Trarnsport Index
. Transport 2ccuments
5. Placarding cf Vehicles
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‘l/’2

[

17. HAZARDOUS MATERIAL VEHICLE SAFETY

A. Pegulatory Authority - 49 CFR
1. Drivers
Licensing
DMV Reports
Restrictions
Defensive Driving
Traffic Regulations
Seat Belts
. Drugs/Alcchol
2. vehicles
Loading
Safety Equipment
. Placards
Radiation Intensities
Parking
Security
Sracial Handling Considerations
¥ iling in Inclement Weather
Ac-ldents

°

HOQ O QQDEW Mmoo Q0 Uoo

18. OPERATING AND EMERGENCY PROCEDURES 4

A. Radiation Safety Manual

1. Radioactive Material Security

2. Radiation Monitoring Equipment

3. Radiation Surveys
a. Reports
Posting and Labeling Regquirements
Inventory Inspection and Mainterance k
Notification Reguirements ;
Documentation [
Emergency Procedures !
Equipment Handling Procedures

O W~ U e
o s e e .

)

19. REVIEW OF EXPOSURE CALCULATIONS be

(99}

20. REGULATOPY AUTHORITY

‘ A. Applicable Regulations
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21. DOCUMENTATION 1
A. Documentation Required in Transit
B. Documents Required at Job Sites
cC. Use of Company Record Forms
D. Recording Procedures/Record Retention
22. REVIEW 1
23. EXAMINATIONS 3
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Effective Date: April 8, 1988 Rev. No.: 0
Training Activity: Corporate Health Fhysics Examination:IRG-001 !

RADIATION SAFET.Y TESTING

INDUSTRIAL RADIOGRAPHY

GENERAL EXAMINATION

Each of the questions on this examination has only one correct
answer, circle the letter of the correct response. Should you decide
to charge an answer, erase completely or ~therwiss indicate the
change in your choice. Show all calculations where required.

Name: o _ ~S.5. Nc.:

!
Districo: o ~ Date '
Administered By: - Gradn B B

Corrected By: - S

Audited By: e
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1. An isotope is a variation of a basic nuclide with a differing

o
.

&Y

m

number of:

A. Protons

B. Electrons |
C. Neutrons ;
D. Positrons :

The measure of activity of a radioisotope is given in units of:

A. Grams

B. Curies

C. Roentgens

D. Electron vclts

Electromagnetic gamma radiation is produced through the process
of spontaneous decay in the nucleus of:

A. An unstable atom

B A stable atom

cC. An unbalanced atom

D toms of all isotopes

The rcentgen is a measure of . in air.
A. Activity

B Specific activity

C. Radiation intensity

D Biological effect

The physical effects of radiation exposure on the individual 5
that was actually expcsed are ternmed:

Somatic effects
Personrnal effects ;
Genetic effects

hd N £ £ -
IsoTrocril ellects

OO w
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PS

True or False: The biological effect of X and gamma radiation
on human tissue is the same for any given exposure level:

A. False, because the electrons in an X-ray tube moves slower
than gamma rays and hence have a lesser effect.
B. True, because the relative biological effectiveness for

both X and gamma radiation is a factor of 1.

C. True, because the alpha and heta particles emitted by the
gamma source make up for the slower X-rays.

D. False, because X and gamma rays travel at different
velocities.

Personal radiation exposure is measured in units of:

A. Roentgens or milliroentgens
B. Rems or millirems

C. Curies per gram

D. Curies or millicuries

The energy of X and gamma rays is measured in units of:

A. Roentgens

B. Curies

C. Rems

D. Electron voclts

Radiation exposure damages human tissue thrcugh the process of:

A Bremss~rahlung

B. Positron annih:ilation

C. Ionization

D. Heat

Tre length of time reguired for the activity of a radiocactive
isotcpe to be reduced, thrcugh the process of spcntaneous
disintegration, to one half of its original activity 1s referred ;
to as: |
A Half value layer

B. Half time

C. Half l:fe

D. Decay
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11. The emissivity (dose rate) of an Iridium’ isotope at a distance

of one foot is:

A. 3.3 R/Ci/H

B. 5.9 R,/Ci/H

C. .661 MeV

D. 14.5 R/Ci/H :

12. Electronic instrumentation is used to detect the presence, and
measure the intensity of electromagnetic radiation because:

A. Human senses can detect the presence of electromagnetic
radiation but cannot make an absolute measurement of the
intensity.

B. Electromagnetic radiation can be more accurately measured
wizh instrumentation.

c. Electromagnetic radiation cannot be detected by any of the
human senses.

. D. None of the above.
13. The maximum permissible exposure at the perimeter of the

restricted area shall not exceed:

A. 5 mR per hour

B. 2 millirems in any one hour

cC. 2 mR per hour

D. 100 mR per day

14 Any area in which the exposure rate would be equal to or greater
than 100 mR/H is defined as:

A. Restricted area

B. Radiation area

C. High radiaticn area

D. Radiation securlty area

15 4 direct reading pocket dosimeter used by radiography personne.l |
measures: '

A. Exposure rate ;

B. Dose rate |

C. Cumulative expcsure §

D. Raldiaticn activity levels |
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16. A T'D or film badge is always worn by radiography personnel to
provide:
A. Accurate measurements of exposure rates
B. A permanent record of accumulated expcsure
C. A means to "cross check" the accuracy of pocket dosimeters
D. A measurement of radiation intensity
17. All four sides of a vehicle transporting radioactive materials
must be placarded when the transport index is sufficient that
the shipping package be labeled with:
A. DOT White I Labels
B. DOT Yellow II Labels
C. DOT Yellow III Labels
D. Type B (u) Package Lapels
18. Pocket Dosimeters worn by radiography personnel must bave a
. range of: b
A. At least 200 mRenms
B. At least 500 mRems
C. From 0 to 200 mRems
D. From 2 to 200 mRems
19. Thermoluminescent dosimeters (TLD's) worn by industrial
radiographers must be exchanged:
A. Weekly
B. Monthly
C. Quarterly
D. Annually
2C. Tre inverse sguare .aw states:
A. That the intensity of radiation s directly prop~rtional to
the distance.
3. That the intensity of radiation is reduced at a rate that
is inversely proportional tc the distance.
C. That the intensity of radiation is reduced by the sguare of
the distance
D. That the intensity ¢f radiaticn 1s reduced at a rate that
is inversel.y proportioral to the sguare of the distance.
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21.

22.

23.

o
w

A collimator affixed to the tip of the source guide tube:

A. focuses the primary wavelength of the radiation beam.

B. intensifies the radiation beam, through a process Kknown as
build up, by surrounding it with high density material.

c. directionalizes the radiation beam by shielding with high

density material and as such reduces radiation intensities

in all but one direction.
D. is merely a positioning or "aiming" device and serves no

rea. safety function.

The thickness of any material required to reduce the radiation
intensity from a given source to one half the ouriginal intensity
is:

A. Half life

B. Half factor

cC. Half value layer
D. A beam filter

Survey meters used in industrial radiography must have a range
o

to 2CJ00 mR H
to 1000 mR/H
to 200 mR’H
tc 2000 mR/H

oowy
NONO

Wnile working in the field, ycu discover that your dosimeter 1s
discharged "orf scole", ycu weuld:

Re-ze-- your dosimeter and continrie working.

Record a maximum reading, re-zero your dosimeter and

. s
ccntinue WCrxinrg.

w 3

C. Irrediately stop worxing, no=ify ycur Radiation Safety
Cfficer and sukmit your TLD or :ilm kadge for processing.

>. Bcrrow a better dosimeter and tell your Radiation Safety
Officer at the end cf the day

Radiation survey instruments must e Callibrated:

Al Every 20 days

B. Every TI davs

. Enery 27 days

z. AT lelsT annuial Lo
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26. After radiographic field ope: s have ended, and. prior to
transporting the exposure de 1ck to the storage facility, a

’survey of the device, called . ..ck-out survey, is taken. The
plrpose of this survey is to:

A~ Measure how much radiation was used for billing purposes.
B. Determine the remaining activity of the source.

C. Determine that the source is secured in the shielded

) position.

D. The question above is false, and only a check-in survey is

.equired to complete the utilization log.

27. What would be the maximum permissible accumulated dose for a
person that is 25 years old and has no previous exposure?

A.= 5 ren

B. 20 Renm

C. 3C Rem

. D.o- 35 Ren
238, Radiocactive sources must be leak tested at what intervals to

determine that there are no unacceptable levels of rerovable
contaminaticn?

A. Every mcnth

B. Every three months

C. Every six mcnths

Dr Every twelve ncnths

29. Scurce changers used for sealed source exchange are not required

£ ce surveyed in the same manrner as exposure device because:

A Tre changer has two charmpers and usually only ore chamber
ar a Tire ccntialns a source.

3 Tney are larger than most exposure devices and have about
thirty, percent more shielding.

c The guesticn akove is false and the changer has to be
urveyed whenever there is a "hot" source in ore of th»

chamcers.
Trhe guest.on akbove is false and the changer is subject to
al. cf the same survey reguirements of an exposure “device

- qe = - I € e - " oy
AT 15 JUseq o0 Ttransgcere.

Q)
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30. While working in the field you return the source to the shielded
position at the end of an exposure. Upon approaching the camera
to change film, you notice an abnormally high reading on your
survey meter, you would:

A. Assume that the survey meter probably isn't working
properly and proceed to change out the film.

B. Assume a disconnect, establish a restricted area and begin
retrieval procedures immediately.

c. Assume the possibility that a disconnect or ot:er equipment
malfunction may have occurred, immediately ~ - o>lish an
actual 2 mR/H perimeter and refer to the e Y
procedures in your safety manual.

D. Run like hell.

31. The radiographer in charge at a job site is sleeping in the dark
room after drinking profusely the night before. In ' -der to
save valuable production time, the assistant, who already has
one month experience, can finish "shooting out" the job. True

' or false. i
A. True, because all Western Stress personnel are required to
have the same formal training prior to working in the
field.

B. True, because in addition to his t-:ining, the assistant
also has a months experience.

C. False, because an assistant can only operate the exposure f
equipment under the direct surveillance of a gualified ;
radiographer. !

D. False, because it takes two people to operate the equipment

and the assistant couldn't handle it alone.

32. In the case of a vehicle accident while you are transporting
radicactive materials, and the possibility of a radiation hazard

exists, you would:

A. Immediately call your Radiation Safety Officer to have
another vehicle come out to pick up the source.
B. Immediately survey the area and if the possibility cf a

radia~ion hazard exists, establish a 2 mR boundary and send
somecre to call the Radiation Safety Officer.

C. cal: the Insurance Company to report the accident before
doing anything else.
D. Have the police watch over the truck and source while you

' yc to notify the Radiation Safety Officer.
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33. The radiation intensity from an unshielded Iridium  source is
230 R/H at a distance of one foot from the source. At which
distance would the intensity be reduced to 2 mR/H?

A. 229 feet
B. 239 feet
C. 339 feet
D. 115,000 feet

34. The radiation intensity from an unshielded 30 Ci Iridium
source would be reduced to what intensity at a distance of 31

fect?

A. 184 R/H
B. 184 mR/H
C. 5.7 R/H
D. 5709 mR/H

35. If the radiation intensity from a 28 Ci Iridium source is 103
' mR/H at 40 feet from the source, what would the exposure be for

10 minutes?

A. 17 mRem |
B. 2 mRem |
cC. 17 mRem i
D. 27 mRem |
36. You are using a 60 CI Iridium source and you are going to make !

seven exposures of 2 minutes each per hour. At what distance
would you place the restricted area boundary so that an
individual standing at the perimeter would not receive more than
2 millirems of exposure.

27 feet

3 feet
0 feet
2

feet

v 102 Curile Iridium source on April 1lZth,
th. If the half like o Or is 75 days what
F

cday 1is Sept. 1
articular source at this time?

5
is the act.vity ©
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38. You have prepared a radiographic source changer for shipment,
the changer is certified as a Type B (u) shipping package. You
survey the charjer and record readings of 37 mR/H on the surface
and .75 mR/H at one meter. In this case you would:

A. Affix what labeling to two sides of the device.
B. List what transport index on each label.
Answer A Answer B
A. DOT White I Labels A. 0.5
B. DOT Yellow II Labels B. 0.75
C. DOT Yellow III Labels C. 37.0
D. It's a certified package D. None

so labeling isn't required.

39. You are conducting radiographic operations in the field with a ;
58 Curie Iridium® source. You are using a 21 foot source guide !
tube and a 25 foot control cable assembly. With the scurce in ;

. an unshielded position at the source tube tip and all the cables

extended full length, what would your exposure be if you stayed
with the control crank for eight exposures of 57 seconds each.

2.69 mRem
20.4 mRem
161.7 mRem
342 mRem

OO wy»

40. While conducting radiographic operations at a temporary job
site, a construction laborer lifts up the boundary rope and
begins to walk into the restricted area while the source is

exposed. You would:

A. Yell as loudly as possible to try tc scare him off.

B. Immediately run into the restricted avea with a survey
meter to try to stop him.

C. As scon as you see him in the restrictad area, immediately
return the source to the shielded pos.ticn.

D. Do nothing, he's only a labcrer and it might ruin the
film.
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41. You travel 147 miles to a temporary job site only to find that
the decay chart for the source that you are carrying is not in
the*document package. The package does, however, contain a leak
test certificate showing that the source has been tested for
refiovable contamination within the last six months. The
problem, however, is how to calculate exposure times without
knowing the curie strength of the source. The source ID plate
attached to the camera tells you that the Or - isotope was
loaded five weeks earlier at an activity of 102 curies:. With
the source cranked out to the unshielded position, your survey
metér gives you a reading of 2.39 with the meter set at the 100X
scale, at a distance of 40 feet from the source. What is the
activity of the source?

A. .55 Ci :
B. 65 Ci |
c. 75 cCi ,
D. - 83 Ci

' 42. Six exposure devices are stored inside a metal gang box. Tne
exposure level on the outside surface of the box is 82 mR/H. If
the half value layer of lead for these isotopes is .19 inches, i
what thickness of lead would have to be added to the inside of
the box in order to reduce the intensity on the outside surface
to a level that is equal to or less than 2 mR/H.

A. Approx. 0.250 inch

B. Approx. 0.500 inch !

C. Approx. 0.750 inch :

D. Approx. 1.000 inch ;
43. If the intensity from an unshlelded Or source is 71 mR/H on

one side of an eight inch thick concrete wall, what would your

exposure rate be if you stocd on the other side of this wall?

Assume the half value layer thicknes: of this concrete to be 2.0
inches.
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44.

45.

® .-

47.

48.

You are conducting radiographic operations with a 50 Ci Cobalt
source. You anticipate making four exposures of 7 minutes each
in an hour time. At what distance would you establish the
restricted area boundary?

A. 203 feet
B. 338 feet
C. 411 feet
D. 543 feet

In the problem above, at what distance would you be able to
establish the restricted area boundary if you were to utilize a
Model 527 Collimator with an attenuation factor of 1.0 x 10 ?

A. 47 feet

B. 60 feet

c. 115 feet

D. 130 feet

You are conducting radiographic operations with a 96 Curie Or
source. If you utilize a Model 911 Collimator with an
attenuation factor of 5.0 x 10 , at what distance would you

establish the actual 2 mR per hour boundary?

If the exposure rate at a given distance from a Cobalt source
was 26 R/H, what would your exposure be in 4.5 minutes?

A. 1200 mRem
B 1650 mRen
C. 1950 mRem
D 2225 mRem

If you are conducting radiograrnic operations at a temporary job
site with a 75 Ci Or source and you establish the calculated 2
mR restricted area boundary at 149 feet based on twelve, 30
second exposures per hour. What would the actual reading be on
your survey meter when yon verified your boundary calculations?

Approx. 20 mR/H
Approux. 70 mR/H
Approx. 120 nmR/H
. Approx. 147 mR/H

ooOw»




{5

Western Stress MANUAL NO.: TITLE: RADIATION SAFETY MANUAL
Division
* A....,m"s'.,.,. SECTION: TITLE: RADIATION SAFETY
Relleving, Inc. 16.0 TRAINING PROGRAM
HEAT TREATING REVISION NO.: BY: DATE: M P
& INSPECTION 0 J. Speese 03/11/96 24 of 24

49. What is the exposure reading on the dosimeter scale shown below?

A. 12 mRem
B. 20 mRem
C 24 mRem

D. 26 mRen

50. What is the reading on the survey mete:r dial shown below?

A. 1.8

B. 18 [
C. 80 :
D. 180

X 1

X 10 &
X 100
Batt.
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. CORRECT CORRECT
QUESTION # RESPONSE QUESTION # RESPONSE

1 o 26 c

2 B 27 D

3 A 28 c

4 c 29 D

5 A 30 o

6 B 31 o

7 B 32 B

8 D 33 c

9 c 34 B

10 c s o

11 B 36 B

. 12 c 37 c
13 B 33 a) 3 b) B

14 c 39 B

15 C 40 C

16 3 a1 B

17 c 42 o)

18 c 42 o)
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SECTION XVI

EQUIPMENT HANDLING PROCEDURES
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1.0 SCOPE:

1.1 This section establishes the procedures to be followed
during the handling and operatlon of radiographic exposure

devices,

source cha..gers and related equipment.

2.0 DAILY EQUIPMENT INSPECTION:

2.1 Radiography perscnnel shall conduct 1nspectlowr of all
equipment assigned to them, on a daily basis. Results of
dall" inspections shall be documented on the Dai
Equiprment Inspec*lon form, Attachment I in Section 8 of

this manual

2.2 The following areas shall be checked during daily equipment

inspections.

2.2.1 Visible damage to TLD's or dosime.ers.

2.2.2 TILD's are for current period.

2.2.3 Fach individual is equipped with two dosimeters.

2.2.45 The dosimeter hairline is visible and set at
zero.

2.2.5 Alarming ratemeter battery ccndition ani
functional operaticon checks.

2.2.5 Two survey instruments are present.

2.2.7 Survey instruments are free from physical damage.

9]
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o e e s
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Sattery levels are adeguate To last T
entire day or spare fresn batterlies 2
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2.2.12 Locks on vehicle, darkroom and stcrage

ccapartment are operational.
2.2.13 Exposure device is properly ' .peled.

2.2.14 Source identification plate is in place on
exposure device.

2.2.15 Locking mechanism on exposure device is operating
properly.
2.2.16 Pigtail connector plug and exit port protective

cap are in place.

2.2.17 No abnormal radiation levels on e>ter.or of
exposure device.

2.2.18 Control assembly driv- cables and scurce guide
tukes are free from visible damage.

2.2.19 Pigtail connector spring lc=xing mechanisn
operates properly.

2.2.2¢C Drive cable fittings operate and connect
nroperly.
2.2.21 Source guide tube guick disconnect fitting

operates properly and engages pcsitive scurce
po.ition interlock properly.

3.0 RADIOGRAPHIC EXPOSURE DEVICE OPERATING PROCEDURES:

B
~

)
.-

Techrical Operat.ons Mcdel 6€03

Tre fcllowing is a step by step guide tc the ocperaticn of

the technical operations Model 6460B Iridiun exposure
device.

3.1.1 Be certain that the daily egulipment insgectIion
has b , cormpleted and reccrded

3.1.2 Be certain that all cf the dcsimetry ani survey
eguiprent reguired py the varlous secticns oI
this manual ace present and In prorer cperating
atelols D al
R N I SR
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L1 At+-ach the scurce gulde tube threaled

Position the exposure device near the
radicgraphic exposure location.

Position the tip of the source guide tube at the
radiographic focal position and install the
collimato> over the guide tube tip.

NOTE: Except in cases where exposure geometry
physically prevents their use, a
collimator shall be used for all

exposures.

Extend the guide tube out as straight as
possible. Avoid any bend radius less than 20".

Externd the drive cable assembly as straight as
possible with the control reel (crank) as far
away frcm the exposure point as possible. Avoid
any bend radius less than 36" in the drive
cakles.

Unlecck the control connector on the exposure
device, rotate the control to the "connect"
position and remove the source connector storage
piug.

Ccnrnect the male drive cable connectcr to the
ferale source assembly connector. Be certain of
a positive connection.

Insert the outer drive cable zonnector lugs into
the control connector and rotate the ccntrol
connector to the "lock" position. The positive
source position locking mechanism is mounted
horizontally in the rotating locking collar at
the rear of the device. With the red erd of the
t.ade showing at the right of the collar, the
device is 'armed' or 'unlocked'. When the green
erndi of the blade is showing at the left of the
collar, the device is in the 'safe' or locked
pcsition.

the key lock plunger to .o
1 cther cornections have b
C

the device 1s ready to operate.

the exit port nipple. Be certain

conrection 1s secure.




N

Western Stress MANUAL NO.: TITLE: RADIATION SAFETY MANUAL
A Division of
Analytic Stress SECTION: TITLE:
' Relieving, Inc. 17.0 EQUIPMENT HANDLING PROCEDURES
HEAT TREATING REVISION ..O.: BY: DATE: PAGE:
& INSPECTION 0 J. Speese 03/11/96 5 of 11
3.1.12 Calculate and establish the restricted area

3.1.13

b
« ae

™

boundaries at a point where no individual will

receive an exposure in excess of 2 millirems in
any one hour.

to exceed 30 feet.

16 Unlock the control connector on the exposure
device and rotate the control to tlhe "operate"
position.

Set the brake on the control reel.

the slide locks in the up position.

18 CAUTION:

13 If you are ready to make the exposure,

The source assembly is now free to

operate! If for any reason you must
stay in the vicinity of the exposure
connector

device, return the control
the "lock" position!!

Calculate the high radiation area and post
"caution - High Radiation Area" signs.

the cocntrol reel taking the survey meter(s)
you. DO NOT leave survey meters with the

exposure device during exposures.

Tiilis may

retur

damage the meter and you CANNOT read a survey
meter from forty feet away.

.2C Re.ease

the brake c¢n

+he crank in the "exp
on the control housin

If resistance is felt, return the
shielded position.

with a survey meter.

the contr
ose" dir

Rope off the restricted area boundaries and post
"caution - Radiation Area" signs at intervals not

7 1ift the positive source positior indicator until

to
with

for proper connections, control ettl
tuk2 and drive cable bend radii, et:o.
attecTing to expose the source agiin.

the
Approach the exrosure device
Theck the exposur

B
£
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3.1.21 Once the source is exposed, use a survey meter to

3.1.22

3.2.23

3.1.24

3.1.25

verify restricted area boundary calculations and
adjust perimeter if necessary.

During exposures, maintain direct surveillance
over the entire restrictzd area such that access
by unauthorized or non-monitored individuals is
prevented.

If multiple exposures are to be made, rotate the
control connector to the "lock" position whil
changing film between exposures.

The positive source position indicator has to be
raised "or cocked" priur to each exposure.

The radiation survey regquirements arnd procedures
outlined in Section 5 of this manua: are to b2
followed at all times during radiographic
operations.

3.2 Techrical Operations Model 680 Series:

The technical operations Model 6ol Series Cokalt expcsure
device is operated in the same manner as the Mcdel 660 B
outlined above, with the following exceptions:

3.2.1.

The Model €30 Series has no positive scurce
pesiticn irndicator toc prevent accidental source

as-e~bly movement. 73 such, the contrel
- --c:tor shall be rotated to the "lcck" pesition
s+ =-ne lock pluncaer depressed AT ALL TIMES when

an exposure is not actuaily being made.

These prccedures reguire the use of a nminimum 33
foct lorng drive cable asserily, rather than tn
standard 22 foot lenztih.

shall a2 source guide ture in excess of
used.
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3.2.4. A Model 527 (or eaquivalent) collimator shall k2

used with this equipment at all times exce,t
where physical geometry prevents access.

NOTE: Extra care must be exercised when
positioning the guide tube tip as this
collimator weighs 32 pounds. Be
certain that the expcsure assembly is
steady and safe. i

Due to the high emissivity rate of the Cobalt
isctcpe, extreme caution shculd be exercised in
its use. Additional shield.ng should be utilized
wherever possiole to prctect radiographic
personnel and Xeep personnel exposures as low as
pussiblie.

W
N
.

v

. 4.0 SOURCE EXCHANGE PROCEDURES:

..

1 Technical Operations (Armershar) Model 630 Series Source
Changer:

The followinrg is a step by step guide to the operation of
the Techrnical Operations (Amersham)} Model 650 series source
changer for use with the Amersham Model 660 B exposure
de - ice. ~a addition to these procedures, refer to Secticn
7 of this manual for receipt and disposal procedures.

5. 1.

P

The same safety procedures used during |

raiicgraphic oreraticns must ke cbkserved during
sc.rce exchange orerat.icrs.

—~ v - M - - . < [}
4.1.2 Be ~ertain that prcrer perscnnei doesimetry LS !
N v M : 3. M N N 3 : | i
teing worn by ail individuals Invo.vel 1n the !

crerat.cn
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All orera*ions must be monitored with a
calibrated, operational survey meter. all
surveys shall be conducted in accordance with
Section 5 of this manual.

A restricted area must be estarlished ea~d
properly posted prior to beginnirg source
exchange cperatinns.

Upon receipt of a source cranger, survey the
source changer cn al. sides to issure that the
source is in its proper storage positicn.
Radiation levels should be less than 200 mR/H on
the exterior surface and less than 10 mr/H at a
distance of one neter.

-

Place the source changer and exposure device in
the res+tricted area and position them so that one
length of source guide tube fits between then
without any bends cr kinks.

Place the control asserk.y dr:ve contr-. as far
away from the exposure device as possikle and
preferably behind sore type of shielding material
in crder to help reduce exposures.

Remove the cover from the source changer v
unilocking the padlicck, oreaxlng the sea. w.res
and removing the bolt-. The key for the pad lock
will pe located in the plastic "shipping

nstructions' envelore attachea to the cutslde of
t:e scurce exchanger when it is shipped.

NCTE: DC NOT LAY TFE MOLEL 650 SERIES SCURCE
CEANGER ON ITS SIDE - THIZ DEVICE MUST
REMAIN IN AN UPRTGHT POSITION
THROUGHOUI THE ENTIRE 50URCE EXCHANGE
PROCEDURE.
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CAUTION:

Once the cover is removed, remove the socurce hold
down cap that covers the source by breaking the
seal wires and unbolting. Be certain to retain
the new source identification plate for
attachment to the exposure device.

WHEN THE SOURCE HOLD DOWN CaP IS
REMOVED, THE SOURCE IS FREE TO MOVE.
EXTREME CARE MUST BE EXERCISED 'O
ASSURE THAT TEE SOURCE ASSEMBLY IS NOT
DISLODGED FROM THE CHANGER.

Unlock the exposure device and cornect the drive
cor.itrol cable to the source connector. Conrect
the drive control assembly to the exposure
device. Rotate the l.ckirg col.ar to the lock
position and :cepress the key lock plunger to
secure the device while rcmaining ccnrections are
made.

Connect one end of a gulide tube extension to the
exposure device and thz2 nther end to the co.d

(empty) chamber of the scurce changer. Xeep the
+uke as straight as possiple wi.th nc bend radius
less than 24 inches. Clocse and latch the source

guiles,

Assuring no u..autlorized personnel are in the
restricted area, unlock the r°v locs planger,
rotate the ccntrol colliar to the operate
pcsition, 'lock' the positlive source pesiticon
slide and, taxing the surve; meter, retreat to
the drive controsl operating crank.
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oproach the socurce changer with a s—rvey reter
.o assure that the source is properly stored in
the 'empty' chamber of the source changer.
Survey the entire circumference of the source
chanjer, the guide tube and the entire
circumference of the exposure device.

After assuring that the source is proverlv
stored, open the scurce guides. Disconnect th
dr.ve ca.'. from the 'old' source assenmbly
connector ang slide the drive cable out through
the key way.

After disconnecting t..e drive cable, remcve th
juide tube from the scurce changer.

Cornect the guide tube to the fitting over tre
char*er containing the new scurce. Connect th
driv: cable to th~ connector of the new sourc
assembly. BE CAREFUL NCT TO MOVE THE NEW S5OURCE
ASSE™BLY UP MORE THAN ON=Z-HALF INCH WHILE MAKING
OR TESTING THE CCHNECTION - MONITOR THE OFZRATICN
WITH A SURVEY METER. lose and la%ch the sczurce
guides akove the new source.

Taking the suvrvey meter, retreat to the drive
cortrol operating crank. Making .ertain that nc
unautnorized personnel are in the restric
area, rapidly crank the new scurce frecm th
hanger 1nto the exposure device.

Wren the source is completely retracted intc the
envosure device, the positive posi%icn scurce
dicator slide will 'snap' tc +the lefT sncowi~z

. . S 3 . - .
Trhe green 1NQlCator C.2le.

')
2
‘L

After verifying the pcositicn of the scurcs

iri:rcator s)ide, acorcach the device Wit oA ‘
survey meter. Survey the entire c.rcumference of §
~he ewxrzcsure devio: -ne guide %ture anid the

entire circumfere 2 The source cnanzfer
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4.1.21 Cn determining that the source is secur. . 1n th
shielded position within the exposure cevica,
rotate the locking collar to the 'locx' pdsiticn
and depress the key lock plunger.
4.1.22 With the expnsure device locked, remove the guide

4.1.22
4.1.24%
i.1.28
4.1.2%
Ly o
. L.
- ° o> a
x -~ L
GLTLzn

tube from the exit port nipple and install the
front shipping plug. Disconnect the drive
controls ard install the lock assemlly cover.
Remove the guide tuke f£rom the scurce caanger and
install the source hcld dcwn cap over the ola
scurce ascembly changer in the scurce changer.
AtTach the old scurce identification pla%te To the
hold down cap for proper scurce disposael
iderntification. sSecurely bolt dnwn the scurce
-o1d down =ap and install seal wires

Bolt tre source changer .n place, Install s22.
wires andi attach pad locrk.

Install new source identi:flcaticn Tlate o
exposure device.

Ze certalin that “he expcsure device 1s prirerly
locked, survey the dewvice fcr abncrna.l radilaticn
levels {maximum 3C mR,H at £ inches;, cimglete
vnhe recelpt /camerz survey form, placte The Zevice
in stcrage and mixke th. argropr.ate entrles oo
thne masters 10G.

TLile sourece

reaiy fcr re

Ir the toTal

sTIrae vaul

must ce perf

this ranrual.




