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ITEM 5

Radioactive Material

Element

Source imum umber ~ Exposure Device| Name
and Mass Model of ctivicty of Model of
Number Number nufacturer |per source| Sources Number ifg.
Iridium A2A Gamma 100 1 Gamma Century Gamma
192 Industries | Curies SA Industrie Industries
Iridium A424-9 Technical 100 1 Model 660 Technical | Model | Technical
192 Operations | Curies Operation 650 |Operations
Cobalt A-8-A Gamma 100 1 Gammatron Gamma Model | Gamma
60 Industries | Curies 100A Industrie C-8 |Industries
Cobalt A-424-14 | Technical 100 1 Model 680 Technical | Model |Technical
69 Operations Curies Operations| 488 |Operations
Model
771
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1)

2)

ITEM 6

Radiographic Exposure Devices listed in Item 5 will be

used for performance of Industrial Radiography.

Source changes listed in Item 5 will be used for source

exchange,
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ITEM 7
ksl ORGANIZATTONAL STRUCTURE

Corporation
President

Corporation
Vice President

Radiation Safety Officer*
Chief Radiographer

Radiographers
Assistant Radiographers

*Person directly assigned to maintain an active management control
of the radiation program and radiographic operations,

NAME AND ADDRESS : Edward P, Handrahan
12 MeClure Road

Cheswick, PA 15024

DATE_OF BIRTH: June 7, 1939
MARITAL STATUS : Married
. EDUCATION: Grade School-High School (Graduated)

Penn State University - Unaccredited
course in Industrial Radiography and
Radiation Safety,

EXPERIENCE IN RADIATION: Three years as Inspector-Radiographer with
Power ;1p1nt Corp., during which time I used
X-Ray, Iridium and Cobalt Isotopes for the
purpose of weld inspection,

For 15 years, 1 was Chief Radiographer and
Radiation 8¢§cty Officer with Industrial
Testing leorICOtK Services Corporation
responsible for their Radiographic !lctiity
and the training of radiographic personnel,

Presently hold Examiner Card for Radiography
to NAVSHIPS 250-1500-1 and SNT-TC-1A, el
I11, in Radiography.

For the last three years, I have been Chief
Radiographer and Radiation Safety Officer
for Technical Services Division of Vector
Corporation, 1 have been responsible for
their Radiographic racilitz and the train-
. ing of corporate radiographic personnel.
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TRAINING MANUAL
of

Technical Services Division
of Vector Corporation

1. Introduction

Industrial radiography has become an important method of non-destructive
testing of vital importance in nufo.uardint against the devastation which
might occur as a result of an undetected flaw, The work we do as
industrial radiographers must conform to rigid test specifications --

our customers and the public rely on a radiographer's training, ability
:nd tntogrtty to know and faithfully apply these test specifications

n our work,

To perform radiographic testing, we must use potentially lethal sources
of radiation, How safely these sources are used must also conform to a
rigid set of specifications, which are just as essential to our work as
the test specification, In fact, these safe.y standards and the regul-
ations of federal and state agencies which permit us to use these
potentially hazardous radiation devices are an extremely important part
of every radiographz.job. We are relied upon to perform our work safely
and this requires that we know and adhere to certain regulations, In
addition, we must understand the basis for these radiation safety
requirements, Many of these safety requirements are so vital to our
own health as well as for protection of others that they have become
+ We cannot rely on any law to make anything safe - - the regulations

contain only minimum requirements for safety, To be safe we must rely
on training and constant application of safety practices, To our
families and friends, we are sometimes looked to as "radiation experts"
and we all realize how difficult it is to be an expert in anythiag,
While we all cannot become experts, all who work in the field of
industrial radiography are rcquircé to have a basic understanding of
:ho n;turo of the radioactive materials and equipment used and {ts

azards,

The purpose of this Training Manual is to provide you with an outline
of our company's training program. This is your Training Manual --

a ctlrtin! book for the training received by you, to be added to by

¥ou as additional training is received either on your own, or through
ormal lectures by others, or on-the-job training. Consider this manual
as a start of zour own set of training materials to be used in training
others. Remember radiation safety training is a continuous thing - -
it's never enough.,.never over with the last exam, Each time your work
involves radiation «- Kour radiation safety training is being tested,
Don't risk working with radiation Lf you're not sure you know enough

to do the routine radiation job safely and know what to do in an
emergency involving radiation, Your life, reputation and the safety

of others depends on your training and Abillty to use it,
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11.  Description of Training Program

The training program for Technical Services Division of Vector Corp
is under the technical guidance of the radiation safety officer and
the administrative direction of the corporation Vice President. Our
training program consists of three categories: (1) initial training
2) periodic and (3) on-the-job training. Each of these categories are
escribed in subsequent sections of this manual along with typical
outlines of various topics that are covered in these courses. Regard-
less of prior training and/or experience, all newly hired radiographers
and assistant radlo;raghoru will receive a minimum of 18 hours of basic
radiological safety orientation in the nubﬁoctu listed in Appendix A
of Title 10-CFR-34 "Licenses for Radiography and Radiation Safety
Requirements for Radiographic Operations'"., A copy of Appendix A may
be found on the next page. Each man will be tested to demonstrate
his comprehension of these subjects, Documentation and testing of
prior radiological safety training will be obt:ined and retained on
file for each radiographer and assistant radio; rapher,

The basic minimum training requirement which radiography personnel
must meet are set forth in 10-CFR-34,31 as follows:

34,31 "Limitations"., (a) The licensee shall not permit any person
to act as a radiographer until such person:

1) Has been instructed in the subjects
outlined in Appendix A of this part
and shall have demonstrated under-
standing thereof:

2) Has received coples of an instruction
in the regulations contained {n this
part and the applicable sections of
Parts 19 and 20 of this chapter, NRC
license(s), and the licensee's operating
and emergency procedures, and shall have
demonstrated understanding thereof; and

3)  Has demonstrated competence to use the
radiographic exposure devices, sealed
sources, related handling tools and
survey {nstruments which will be emp loyed
in his assignment,

(b) The licensee shall not permit any personnel to act as a
radiographer's assistant until such person:

Page B-4
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1) Has received coviol of and instructions

in the licensee's ogcrattns and emergency
. procedures, and shall hve demonstrated
undorntlndin; chereof; and

2) Has demonstrated competence to use
under the personal supervision of the
radiographer,the radiographic exposure
devices, uaicd sources, related handling

tools and radiation survey instruments
which will be employed in his assignment,




APPENDIX A of 10-CFR-34

Subjecta to be included in the initial training of all radiography
personnel .,

I. Fundamentals of radiation safety

A. Characteristics of 3A-nn radiation

B. Units of radiation dose (mrem) and quantity of
radioactivity (curie)

C. Hazards of excessive exposure to radiation

D. Levels of rvadiation from licensed material

E. Methods of controlling radiation dose

l. Working time
2, Worki distances
3. Shielding
11. Radiation detection instrumentation to be used

A. Use of radiation survey instruments

1. Operation
. 2, Calibration
3., Limitations

B. Survey techniques

€. Use of personnel monitoring equipment
;: ;::go:.:g::n-torl
3. Pocket chambers

111, Radiographic equipment to be used

A. Remote handling equipment

B. Radiographic exposure devices

C. Storage containers

IV. The requirements of pertinent Federal kegulations

V. The licensee's written operating and emergency procedures,

Page 8-6
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X erence erial

The basic text books used in this training program are
as follows:

NUREG/BR-0024 "Working Safely in Gamma
Radiography'-U.8, Nuclear Regulatory
Commission

Title 10 CFR 19 "Notices, Instructions
and Reports to Workers; Inspections"

Title 10 CFR 20 "Standards for Pro-
tection Against Radiation"

Title 10 CFR 34 "Licenses for Radio~
’rophy and Radiation Safety Requirements
or Radiographic Operations"

Pennsylvania Health Dept, Title 25
Article V

Formal lectures and practical demonstrations will utilize
the text book "Working Safely in Gamma Indtogrnphz”.
Students will be assigned reading of the text listed
above, plus such other reference materials as may be
required by the instructor, Examination stions will
be based on both the information contained in these texts
as well as that presented by the instructor in lecture,
demonstration or practical training exercises,




1nr,

Training Procedures

A.

Purpose

The purpose of this section of the manual is to set forth
the requirements and procedures for tratnlnt and qualifi-
cation of the various radiographic personnel of Technical
Services Division of Vector Corporation,

Personnel Classifications ard Qualifications
1. Radiation Safety Officer (RSO)

The RSO is that person, designated by company management,
who by reason of trntnlng.knowlod.c and experience in
industrial radiography and radioactive materials safety
precautions and procedures, has direct responsibility

and authority for conducting the company's radiological
safety program and radiographic operations, Qualification
requirements for the RSO are as follows:

The RSO shall:

a) be a high school graduate and meet the company's
medical and personnel requirements,

b) be a qualified radiographer with at least two
years experience as a fully qualified radio-
grapher without any violation of radiation
safety procedures or regulation requirements,

¢) have provided all necessary documentation of
previous occupational radiation exposures,

d) demonstrate by written and oral examination,
as well as by practical demonstration, his
haowl:d;n of all subjects required in this
manual,

2. Radiographer

A radiographer is any individual who Yortorua or who,
in attendance :t the ot:c where r::to lotop:n and =;roy
equi t are being used, personally supervises radio-
2-;‘::“ rations and who 18 rouponltb‘: to the the

fcensee for insuring compliance with the requirements
of 10<CFR=19, 10<CFR-20 and 10-CFR-34 and Pennsylvania
Title 25 and the conditions of our license, Qualifi-
cations for radiographers are an follows:

Page 8-8
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111,

3.

A radiographer shall:

a) be at least 18 rs of age
b) have completed form NRC 4
¢) have at least three months experience as a

radiographer's assistant without any violation
of radiation safety procedures

d) have completed al! training required for
radiographer's assistant set forth in Section 1V
and demonstrate his proficiency in the subject
matter b{ written and oral examinations as well
as practical demonstration of routine and
emergency radiological safety procedures,
Examinations for proficiency in rndlo,oaphic
techniques will be conducted by the RSO, Examin-
ations in radiological safety will be conducted
by the RSO,

¢) be designated as a radiographer in s probationary
status for 6 months, U conYlotton of 6 months
without any violation of radiological |¢!otz
procedures or license conditions, he shall be
designated as a fully qualified radiographer,

Radiographer's Assistant

A radiographer's assistant is any individual who, under
the personal supervision of a radiographer,uses radio-
g:::gtc exposure devices, sealed sources or related

ling tools or survey instruments in radi rlghy.
Qualifications for designation as a radiographer's
assistant are as follows:

A radiographer's assistant shall:

have completed form NRC 4

have observed radlcgrlphtc operations as a

trainee for at least one month

d) have completed the training and proficiency
requirements for radiographer's assistant as
set forth in Section IV of this manual,

;2 be at least 18 years of age

¢

Trainee
A trainee {s any individual arsigned to the radiographic
department for training who is not yet qualified as a

radlographer's assistant or higher, Requirements for
employment as a trainee are:
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111. A trainee shall:

a) be at least 18 rs of age

have completed form NRC &4

completed all training requirements, as set
forth in Section 4 for designation as a
radiographer's assistant within three months
after designation as a trainee,

€. Responsibilities for Training
1. Radiation Safety Officer

a) Schedule, arrange, conduct or request qualified
porloTno to present training as required in this
manual

b) Schedule and conduct:
1. Proficlency examinations in radiographic
technique,

¢) Arrvange for radiological safety qualifying
examinations as required,

d) Certify qualification and doot’nltton of
radiographers and radiographer’'s assistants
upon io-platton of the requirements of this
manual,

2. Radiographers
Radiographers shall:

a) Assist as requested by the RSO in presenting
certain demonstrations and discussions as part
of the "on the job" training of assistants and
trainees toward completion of training require~
ments,

b) Assist the RSO in presenting practical training
sessions in radiographic tochnt’uo preparation
of radiation records, and radio o'leal safety
practices as directed by the RSO,

€) Assint in toottnt and certifying pro!tclanc‘“ol
trainees and assistants in radiographic technique
and procedures as directed by the RSO,

d) Conduct all radiographic operations in sueh
manner as to exemplify safe radiographic procedure,
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11,

Procedures for Qualification and Designation

1.

2,

3.

General Procedures

Each person assigned to the radiographic department shall
maintain up-to-date training and proficiency records,
reflecting the status of his qualifications., This record
shall also be maintained in the RSO's files and removed
only to make entries theron, After completion of a
training requirement, the individual concerned shall
obtain his record from the RSO and have the requirement
certified by the individual designated as responsible

for certification,

Designation for Higher Classification

When an individual has met all requirements for the next

higher classification, the RSO shall conduct the
radiological safety examination for that classification,
and upon certification of satisfactory performance in the
examination, the RSO shall designate the individual as
,ullt!tod for the higher classification on the form set
orth in Appendix A of this manual,

Qualifications Completed Prior to Employment

1f an individual has Iified as a radiographer with
another employer the may, at his discretion, waive
such of the formal training requirements as have, in his
Judgement, been completed previously, The {ence
requirements and radiological safety examinat shall
not be waived, Intnrdlooo of prior training and/or
experience all new { hired radiation personnel will re-
ceive a minimum of 18 hours basic radiological nl!oez
orientation and attain satisfactory grades in a written
examination,

Qualification for Use of New Equipment

1f, :tthtn the 5tcnnl:“:r l-n?dnon: thz:oto“cho :;:’any
acquires new radiographic equipment, all ra raphers
oh:?t be trained tgroaeord¢=:¢ with Section :3'»: the
Training Course prior to using such equipment,

Iiflcation on new equipment shall be entered on each
2:;'1 qualification ro::rd by the RSO,
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IV.  INITIAL TRAINING

Initial trnln::, of each radiographer or assistant radiographer will
be completed /or documented during the 30 day probationary period
!oll::!n. llo:gnn-nt to r.dto;:nph; operations, Each man's training
must total a minimum of 40 hours of formal tratntgz or proof therefore
in those subjects listed in Appendix A of 10-CFR-34,

The RSO will evaluate each radiation worker's radiography experience
and documentation of radiation safety training in order to determine
which radiation job category (e,g. radiographer, assistant rcdtotrlphcr.
or radiography trainee) the individual qualifies for, This decision
shall be made in vrtttn’ specifically stating the job classification
and recommending such additional training as nn{ be required to qualify
for higher classifications, A copy of the findings along with any
written examination, documentation from former oa{loyoru and coples

of rcdtolo’tcal oa!ot{ training certificates shall be made a part of
the worker's personnel file to be maintained bv the RSO, Appendix A
eon:ltno 4 sample form which will be used to document each person's
training,

Regardless of :::or experience, each radiation worker will recelive a
minimum of 18 rs of radiological oa!otz orientation before being
.-01'204 to work in radiation area, The training shall be ,tvou by
the Radiation Safety Officer or another qualified individua
designated by the .

Each radiation worker must maintain his own procedures manual, a
complete copy of this training manual, NRC and applicable state
ro’ulattcuo along with a copy of our current NRC License, The RSO
will test each radlation worker by written, oral and practical
examinations to assure acceptable degrees of understanding of
radiation safety and demonstrated ab ltt‘ to comply with n:allcoblo
NRC and state regulations, Every newly hired empl ass ’ncd to
radiation work must provide certain detalls on previous training and
experience with radiation, Typical forms used for this information
are shown in Appendix B,
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NOTE 1!

Introduction (1 hour)!
A. Purpose - Objectives of radiological safety training,
B. Company's policy concerning safety

L. Management's philosophy and responsibility

2., Commitment to comply with regulations

3, Employee's safety, duties and responsibility
C., Company's radiological safety program

1. Organization

2. Radiological safety officer (RSO)

3, Operating and emergency procedures manual

4, Regulations and safety standards
Fundamentals of Radiation Fafety (7 hours)
A. Atomiec and Nuclear Physics

1. Review of Mathematics, Physics, and Blology

2, Fundamentals of Nuclear Physics

3. Interaction of Radiation and Matter
B, Characteristics of radiation and rvadioactivity
€. Radiation units

I, Exposure: Roentgen (R) R/hr; MR/hr

2. Doss (RAD), (REM)

3, Radioactivity: eurie (€1, mCl, uCl)

Times shown are only approximate; actual time spent on
vach subject will depend on the background of the ¢lass,
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.

D, MHazards of excessive radiation exposure

1.

2,
3.

Blological effects of radiation exposure

a, Summary of effects resulting from whole
body exposure to radiation,

b, Estimated doses for varying degrees of
injury,

¢, Natural and diagnostic exposures
Occupational {mplications

Regulatory control measures

E. Radiation levels from radioactive sources

1.
2.
3,

Cobalt 60
Ivdidium 192
X-ray

F. Current radiation exposure limits

b,
2.
3.

Occupational MPD's whole body and extremities
Exposure limits in unrestricted area

Accumulated radiation exposure history and MPD's
base on 5 (N-18)

G, Methods of controlling radiation dose

1.
2.
3.

Working time
Working distance

ghielding (WL)

Radistion Detection and Measurement (6 hours)

A, Use of radiation survey instruments

I,
2.

Principles of radiation detection
Kadiation measurements and instrumentation

4, Operating procedures of all company survey
Inet rument »

b, Detection of malfunction

Page B4
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111, A, 2. e. Limitations - of all company survey
instruments - Range and response

i . d., Calibration
: ¢. Maintenance
' f. Records
‘ B. Survey Techniques
1. Types of surveys
2. Exposure devices
{ 3, Storage facilities
4, Working areas, restricted and unrestricted
| 5. Posting
| 6. Survelllance
[ 7. Maximum allowable radiation levels
‘ 8. Records and Reports
. €, Use of personnel monitoring equipment

1. Film badges
| a8, Type used

} b, When and how to wear
| ¢, Records and reports
2. Self reading pocket dosimeter

a, Type used

b, Method of changing
| ¢, Reading - (when and how)
| d, Necords - daily dosimeter reading log
| ¢, Procedure (f dosimeter discharges completely
V. Pocket chambers
|
|

Page K15
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IV.  Radiographic Equipment to be Used (8 hours minimum)

A,
B.

Remote handling equipment

Radiographic exposure devices
Operation of radiographic equipment

NOTE: Four hour instruction and practice on each

C.
v,

A

Al ey LA ' i
nd Applicable Regiilatin

model exposure device owned by the company
to include:

1. Xeray machines
4, Operation
b, Locking and securing
€. Radiation and electric hazards
2. Remote operating radiolsotope device
a, Operation
b, Labeling
€. Loeking and securing
d. Demonstration of ability to set up an
exposure and operate the device under
the supervision of a radiographer,
Storage containers

Development of radiation safety criteria and
standarda

I, National Councll on Radiation Protection and
Measurement (NCRP) and I1CRP

Regulations of the U.8, Nuclear Regulatory Commission

1, "Noticeo, Instructions and Reports to
Workers, Inspections” 1-«CFu=19

1. “&Mrd- for Protection Against Radiation"
10=CFiR=20

Page B~ 16
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V. B. 3. "Licenses for Radiography and Radiation
Operations” 10-cPR3e . oiosTaphic
€. Conditions of company's NRC Licenses
D. Registration and Regulation by Pennsylvania
1. Pemnsylvania Title 25
2, Other pertinent state regulations
E. Other pertinent regulations
1. U.8. Department of Transportation (DOT)
2, Municipalitiue
3. Turnpike and Port Authorities
Vi. Company's Procedures Manual (7 hours)
A. Radlographic Operating Procedures

1.

1,

h,

Radiographic equipment

4. Radiographic exposure devices
b, Storage and shipping containers
Conducting a Leak Test

a, Steps in taking a Leak Test

b, Qualifying to take a Leak Test
2. Records

Locking, surveying and securing radiographic
oupoaur; devices and louoclnto’ equipment

a, Shops

b, Fleld

Conducting radiation surveys

a4, Shop radiographic facilities
b, Shop area

¢, Fleld

Page B-17
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VI.

A.

5. Methods of controlling access to radiation

areas
a, Surveillance
b, Rope-off and post
¢. Llocking
d, Alarm systems
6. Records
a4, Types of records required
b, Where records will be kept
€, Responsibility for keeping records

Radiation Emergency Procedures

1. Detecting and evaluating an emergency

b,

d,

Performing Initial radiation survey

Evacuation, isolation, and security of
of affected area and equipment

Evaluation of possible personnel exposure
(health, physics and medical)

Notification RSO and other necessary
personnel

2, Development and selection of emergency
recovery plan

a.
b,
e,

Inftial and alternate plan
Selection of personnel and equipment
Practice run

Exposure caleulation for initial and
alternate plans

Instructions to support personnel,
additional help on stand-bhy

Page K18
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V1. B. 3. Recovery operation

a, Cautious adherence to plan - know when
to abandon it

b, Selection of alternate plan, or evaluate
and obtain additional help

¢, Survey and security of affected area
of equipment after recovery

4., Documentations and Notification

a. :.dtatlan survey and personnel monitoring
ata

b, Description of incident (equipment, area,
and personnel)

¢, Determination of cause and remedial
action necessary to prevent recurrence

d, Notification (Company officials; NRC;
State)

VIl. Practical Demonstration of Emergency Procedures (5 hours)
A. Some types of radiation emergencies
l. Source disconnect
2. Crimped or smashed source tube
3. Broken control cable
B, Demonstration of emergency procedures
1. Radiation survey
2, Calulations of radiation exposure
3. Recovery operations
4, Critique
Vitl,  Radiation Records and Reports (2 hours)
A, Preparation of radiation records

1, Radiation survey

Page K19
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VIII. A. 2.

3.
b,
3.
6.
7.

IX.
' rs

A. Dail
1.
2.
3.
b,
B :
1.
2.

P

b,
X. Case Historl
A, Revi

B, Dise
prev

Personnel monitoring (dosimeter records and
film badge reports)

Source utilization

Leak tests

Radioactive material transfer records

Radiation overexposure reports

Radiation equipment inspection reports
i

y maintenance check of radiography device
Daily check list on equipment

Reporting damage

Recording results of examination

Maintenance to be performed on equipment daily

terly inspection and maintenance on radiography
ce

Inspection procedure device

Inspection of source tube

4, Maintenance to be performed on source tube
Inspection of control cables

4., Maintenance to be performed on control cables
b, Lubrication of control cable

Kecords of quarterly inspection

es of Radiography Aceldents (2.0 hours)

ew of case histories

usslon of how aceldent could have heen
ented
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XI. Examination and critique

NOTE: Appendicies C, D, E and F are representative
of the examinations given to radiographic
personnel for advancement to Assistant
Radiographer and Radiographer positions.

The tests and related answer sheets are not
included in the copy of the Training Manual
given to Radiographic Personnel,
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V. PERIODIC TRAINING

The RSO shall present a minimum of 18 hours per year of

radiation safety training to every radiation worker. This
training will include instruction in radiation safety practices
and procedures; changes or amendment of the company's licenses,
regulations, revisions of safety manuals or changes in routine
or emergency procedures; review of the use of radiation instru-
mentation, personnel monitoring devices, radiography equipment
currently assigned to radiography personnel; radiation records
and reports required by thse procedures and current regulations.
The number of lecture hours of periodic or refresher training
shall be documented and maintained in each worker's personnel
file, along with copies of all examinations. A typical course

outline is included in the next few pages.
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PERIODIC TRAINING COURSE IN RADIATION SAFETY (16-18 hours)

I. Introduction (1 hour)1
A. Purpose - objectives of radiological safety training
B. Company's policy concerning safety

1. Management's philosophy and responsibility
2. Commitment to comply with regulations
3. Employee's safety, duties, and responsibilites

C. Company's radiological safety program
1. Organization

2. Radiation safety officer (RSO)
3. Operating and emergency procedures manual
4. Regulations and safety standards
5. Recent or anticipated changes in the above
II. Fundamentals of Radiological Safety(3 hours)
A. Characteristics of gamma radiation
B. Radiation units

1. Exposure (R) Roetgen
2. Dose (RAD), (REM
3. Radioactivity (C) curie

C. Hazards of excessive radiation exposure
1. Biological effects of radiation
2. Occupational implications
3. Regulatory control measures

D. Radiation levels from radioactive sources

E. Current radiation exposure limits
1. Occupational MPD's whole body and extremities
2. Exposure limits in unrestricted areas
3. Accumulated radiation exposure history and MPD's
based on 5 (N-18)

F. Methods of controlling radiation dose
1. Working time
2. Working distance

3. Shielding

NOTE I1: Times shown are only approximate; actual time spent on
each subject will depend on the background of the class.
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31L. Radiation Detection and Measurement (2 hours)
A. New instrumentation

B. Use of radiation survey instruments
1. Operation
2, Calibration
3. Limitations

C. Survey techniques
1. Check potential '"'trouble spots"
2. Meter malfunctions - what to do

D. Use of personnel monitoring equipment
1. Film badges
2. Pocket dosimeters

V. Radiographic equipment to be used (2 hours)

A. Recent or anticipated changes or modifications
of equipment of procedures
B. Remote handling equipment
C. Storage containers
V. The requirements of pertinent Radiation Safety Standards and

applicable regulations (2 hours)

A, Regulations of the U.S. Nuclear Regulatory Commission
1. '"Standards for Protection Against Radiation'" 10-CFR-20
2. '"Licenses for Radiography and Radiation Safety
Requirements for Radiographic Operations'" 10-CFR-34
3. '"Notices, Instructions and Reports to Workers;
Inspections' 10-CFR-19

B. Conditions of the company's NRC License
C. Licensing and regulation by NRC Agreement States
D. Other pertinent regulations
1. Occupational Safety and Health Administration

E. Recent or anticipated changes in the above

VI, The company's Procedures Manual (2 hours)
A, Radiographic operating and emergency procedures
B. Modifications, additions, changes in the above

Page 8-24
Rev, 0



VIiI. Radiation records and reports (1 hour)

' A. New or modifications in records, systems or reports.
B. Preparation of radiation records
1. Radiation survey
2. Personnel monitoring (dosimeter records)
3. Source utilization
4. Leak Tests
5. Radiation overexposure reports
6. Radiographic equipment inspection reports.
VIII. Radiation emergency procedures (3 hours)
A. Detecting and evaluating an emergency
1 Performing initial radiation on survey

2. Evacuation, isolation, and security of affected
area and equipment
3. Notification RSO and other necessary personnel

B. Documentations and Notification
1. Radiation survey and personnel monitoring data
2. Description of incident (equipment, area, and personnel)

IX, Practical demonstration of emergency procedures (2 hours)
A. Some types of radiation emergencies
. 1. Source disconnect
2. Crimped or smashed source tube

3. Broken control cable

B. Demonstration of emergency procedures
1. Radiation survey
2, Calculations of radiation exposure risks
3. Recovery/operations
4., Critique

X. Examination and critique
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VI, ON_THE JOB TRAINING

The RSO or person delegated by him, shall provide on-the-job
training for company personnel to ramiliarize them with the routing
and emergency procedures, Supervisory personnel will also parti-
cipate in this training. The main purpose of this type of training
is to provide sufficient individual instruction, of a practical
nature, to acquire the necessary competency in the handling,
inspection and use of radiographic exposure devices; collimators
and source recovery tools; preparation of radiation records; and
use of radiation survey instruments., Both routine and emergency
situations will be covered in this phase of training. The results
of written and oral exams including practical demonstrations will
be documented for each individual on a form similar to that shown
in Appendix A.

Some of the typical subjects to be included in our on-the-job training
are informal lectures and practical demonstrations in the following:

Inspection and maintenance of radiographic equipment
a. Use and maintenance of current equipment
b. What trouble symptoms to look for
c¢. What to do about these before a potentially serious
incident occurs
d. How to document the daily inspection of cameras
e. Performing a leak test

2, Evaluation of radioisotope storage practices and problems
. Routine radiography operations

a, Initial calculation of radiation zones

b. Setting up for a radiographic exposure

c. Making the exposure

d. Survey and documentation and surveillance
e, Post exposure survey and documentation

4, Practice in detecting and controlling radiation emergencies
a, Evaluation and notification
b. Controlling situation until help arrives
c. Recovery
d. Documentation
- Radiation survey meters

a, Current model - use and limitations
b. New instruments - use maintenance, etc.

6. New radiographic equipment and techniques

a, Use of collimators
b. Special shields

¥s Changes in safety regulations, procedures

a. Reemphasis upon recent problems



APPENDIX A

RADIOGRAPHIC PERSONNEL TRAINING AND JOB DESIGNATION RECORD
Social Security Number

. Name :
Job Application
Date of Birth: Date

Date Employed:

TRAINING RECORD

Subject Hours Date

Fundamentals of Radiation Safety

Radiation Detection and Measurement

Radiographic Equipment

Safety Regulations

Operating and Emergency Procedures

Radiation Records

Radiation Emergency Procedures

Practical Demonstration of Emergency
Procedures

WRITTEN EXAMINATION RESULTS: Grade Passing Score
Designated as Assistant Radiographer on 19
Written examination results: Grade Passing Score
Designed as a Radiographer, probationary status, on 19
Equipment covered by this qualification includes: ’

By

(Signature of RSO)
Designated as a full Radiographer on 19

B

y
(Signature of RSO)
¥ .
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APPENDIX A (Cont.)

SUPPLEMENTAL QUALIFICATION RECORD:

Equipment Date Qualified

RSO Signature
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APPENDIX B
PREVIOUS RADIOLOGICAL SAFETY TRAINING

Name Social Security Number

Date of Birth

Completed High School? ( )Yes ( )No
|
Attended College? ( )No ( )Yes No. of Years
Degree(s) Received: 1, From: |
(degree) (year) (name of school)

Major Subject

Other pertinent radiological safety training? (Trade or service schools,
correspondence courses, etc.)

On-the-job Training? (Subject, location and date)

Previous experience working with radioactive material or radiation?
(Describe briefly, give location, date & description of sources, maxi-
mum amount of radioactive material)

Have you ever been licensed by the NRC or a State to possess radio-
active material? ( )NO ( )YES If yes, describe type of license,
location and date.

Describe the extent of any prior training in radiological safety and
estimate the number of hours of instruction received.

’ Location of Rad. Name of school Date Duration Type of instruction
Safety Training or instructor (on-the-job lectures
Course informal,)

Page 8-29, Rev, 0




APPENDIX C

WRITTEN FINAL GRADE o

FIELD EXAM, FINAL GRADE %o

PASSING SCORE___ 80%

ASSISTANT RADIOGRAPHER'S EXAMINATION

Name Social Security Number

Date of Birth Present Classification

Date Assigned to Radiography

Date Examination Completed

EXPERIENCE

) Fundamentals of Radiation Safety (3 points per Question)

1.
A. Name the fundamental principles involved in controlling
radiation exposures and explain why they control the
exposure,

B. What is the overall effect on exposure rate and exposure
of these controls?

2. What are the half-life periods for the following:
Iridium - 192
Cobalt - 60
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What are the gamma dose rates unshielded for the following
isotopes at one (1) meter and at one (1) foot?

Iridium - 192 at 1 meter at 1 foot

Cobalt -60 at 1 meter at 1 foot

Define the inverse square law.

A. How many milliroentgens in one (1) roentgen?

B. 5000 mR = R
17600 mR = R
0.082 R = mR
2,065 R = mR

Name three (3) types of the most common materials used to
reduce radiation intensities.

What is the dose rate at 10 feet from an Iridium-192 source
of 100 curies?

What is the dose rate at 50 feet from a 50 curie Iridium-192
source?

1f you have a reading of 160 mR at 10 feet, what will your
reading be at 40 feet? Hr
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II.

Operation and Emergency Procedures (3 points each except

1.

3.

where noted)
What is the Assistant Radiographer's gob assignment when
a source is jammed in the source tube?

Describe exactly what you would do if your dosimeter
pencil went beyond range during radiographic operations.

What would you do if Kou dropped your film badge near the
the exposure device while performing industrial radiography?

List the name and phone number of your Radiation Sa.i«tvy
Officer:
Radiation Safety Officer

Plant Phone Number

When performing radiography in the shielded room facility,
is an area radiation monitor p 'rmitted to be used in place
of the survey meter? (Give reasons for you answer)

Describe the operations performed before using a survey
meter,

Step 1)
Step 2)
Step 3
Step 4)
How often must a survey meter receive the following:
a. Leak Testing (if meter has a check source)

b. Calibration
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8. If your survey meter becomes inoperable during a field project,
would you contirue to use your exposure device? Give reason.

9. Why do we utilize survey meters in industrial radiography?

10. Match the following: (10 points)
1. A dosimeter pencil measures a. 3 months
2, An exposure device must be b. greater than 2 mR/hr,

leak tested every

¢. 9 months
3. The range of your survey meter
for industrial radiography d. greater than 5 mR/hr,

4. A survey meter must be e, exposure rate
calibrated every
f. less than 2 mR/hr,

. 30 days

5. Survey meter measures

g
6. 1f a survey meter has a
check source it must be h, greater than 100 mR/hr.
leak tested every
i. radiation received
7. Radiation area
j l1mR to 1 R
8. Restricted area
k. 0.5 mR to 5 R
9. Unrestricted area ;

. greater than 100 R/hr.
10, Higk radiation area

m. 6 months

11, What responsibilites does the assistant radiographer have in
performing industrial radiography?
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12,

13.

14,

15,

16.

17.

18.

I1s the assistant radiographer permitted to make any change in
the operating and emergency procedures used by this company?

What personnel monitoring equipment is required to be used by
the assistant radiographer?

How long are film badges to be worn?
The worker may exchange a film badge with another person under
what conditions?

How often must a dosimeter pencil be charged?

When must the radiographic exposure device be locked?

Describe in detail how to use a radiographic exposure device,
(12 Points)




Appendix C

ASSISTANT RADIOGRAPHER'S FIELD EXAMINATION

Show how to properly inspect a survey meter prior to use,

Set up a gamma century SA Camera, survey site and post-required

signs and ropes,

Show steps to be taken after last shot of the day.

Your dosimeter is off scale, Show steps to be taken,

Show your duties if a source is disconnected in the guide tube.

Page 8-35
Rev. 0




APPENDIX D

ANSWERS TO ASSISTANT RADIOGRAPHER'S EXAMINATION

I.

Fundamentals of Radiation Safety,

1.

A. (a) Time-the less time you are near the source, the less
radiation you will receive,
(b) Distance-the further away the less radiation you will
receive,
(c) Shielding-the more you are shielded from the source,
the less radiation you will receive.

B. Reduces exposure rate and thus the possible exposure that
an individual might receive,

Iridium-192 - 75 days
Cobalt-60 - 5.25 years

. Iridium-192 - OESS R/hr. per Ci at 1 meter 5.9 R/hr per Ci
a

oot

Cobalt-60 - 1.35 R/hr, per Ci at 1 meter 14,5 R/hr, per Ci
at 1 foot

Exposure rate varies inversely with the square of the
distance from the source.

A. 1000 mR per R

B, 5000 mR = S5 R
17600 mR = 17.6 R
0,082 R = 82 mR
2,065 R = 2065 mR

1 Lead

2 Steel

3 Concrete

(100 €i) (5.9 R/hr, per Ci at 1 ft,) = 590 R/hr, at 1 ft,
590 R/hr, at 1 ft =
100

5.9 R/hr. at 10 ft,

(50 Ci) (5.9 R/hr, per Ci at 1 foot) = 0,118 R/hr, = 118 mR at 50
2500 feet

Going from 10 ft. to 40 ft. so 1/16 the exposure

160128/hr. = 10 mR/hr. at 40 ft,
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11, Operating and Emergency Procedures

. 1. Survey area and make adjustments and barricades if necessary.
He should secure area while Radiographer calls for instruc-
tions., Keep area under constant surveillance.

2. 1) Survey the area to be sure source is in safe position.

2; Notify Radiation Safety Officer.

3) Turn your f£ilm badge in and do not work with radioactive
material until your film badge has been processed and
results are received.

3. 1) Note readini on dosimeter pencil.

2; Contact Radiation Safety Officer giving him full details.

3) Cease operation until a new film badge is obtained.

4, Radiation Safety Officer - Edward P. Handrahan
Plant Phone Number - 412

. No, a monitor is only a supplementary device not to be used
in place of the survey meter.

The detector may be too far away or in an unfavorable position
relative to the radioactive source to detect a hazard.

6. 1) Check sticker on side of instrument to see of meter has
been calibrated.
‘ 2) Turn to "Zero" position and adjust needle to 0.
3) Turn to lowest range selector position and make certain
needle returns to zero,
4) Turn selector to another rate range and make certain
needle returns to zero.

7. a. Every 6 months
b. Every 3 months

8. No. Because you have no way of knowing if your source has
been returned to the shielded position.

9. To insure safe working conditions by making sure the sealed
source has been retracted properly to the shielded position.

10. Matching:

' PR | 3. @ 9. f
2, m 6. m 10, h
J 3 7. d
4, a 8. b
11. 1) Assist the radiographer in his work.
2) Demonstrate an understanding of the operating and emergency

procedures as contained in the manual.
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11.

12,

13.
14,
15.

16.
17.
18.

3. Exhibiting the competence to use radiographic equipment
survey meters and safety devices under the direct super-
vision of the radiographer.

No changes or modifications are to be made in any part of

this manual or in any operating or emergency procedure until

the proposed revision has been submitted to the RSO in writing
and approved by him,

Film badge and dosimeter pencil

One (1) month

E. Under no conditions may one person exchange a film badge
with another person.

F. Daily

G. After every exposure

Operation

1) Have an operating survey meter on hand always and use it.

2) Remove the protector cap from the lock box, thereby
exposing the pigtail connector.

3) Crank the control cable to a length of approximately
six (6) inches.

4) Connect the control cable and source pigtail.

5) Crank control cable in so that male connecting thread
can be screwed into lock box.

6) Screw control cable into lock box.

7) Remove safety plug from protruding nipple approximately
1" from top of unit. Connect source tube.

8) Place free end of source tube in desired position
trying to keep in a straight line without kinks.

9) Stretch control cable away from exposure device in as
straight a line as possible. (Radiographer should take
advantage of local shielding when possible to limit the
amount of radiation he receives.)

10) Clear all personnel from the area and post appropriate

radiation warning signs at the approximate distances
frog the source relative to the amount of radioactivity
used,
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11)
12)

13)

14)

15)

16)

17)
18)
' 19)

i

20)

21)

Unlock the unit. Note: On the Gamma "Century SA", the
unit is unlocked by tuining the control crank handle

back (counterclockwise) which will permit the key to be
turned,

Crank source out as smoothly as possible. When you feel
that source is approaching end of source tube, slow turn-

ing speed so that pigtail does not strike the end of the
source tube with undue force.

Survey the area and check the locations of radiation
warning signs.

Maintain continuous surveillance of high radiation except
if the area is equipped with a radiation control device
or an alarm system, or where the radiation area is kept
locked to prevent any accidental or unauthorized entrance.

At end of exposure, retract source into unit. To posi-
tively determine that the sources are in the safe posi-
tion, all radiographers shall make a radiographic

survey of the source shield after each exposure to

confirm that the source is in the shielded position. With
the source in the shielded position, the radiation levels
at the surface of the source shield may vary from 10 mR

to 200 mR/hr. Note: A zero radiation level could indic-
ate that the source did not return to the storage position.
If this should happen, the radiation emergency procedures

shall be followed,

Depress lock plunger. Note: On the Gamma '"Century SA"
unit, turn crank handle back (counterclockwise) and
depress lock plunger.

Disconnect control cable,

Screw safety cap into place.

Remove the film and disconnect the source tube and
replace the plug over the opening.

Return the exposure device and equipment to the radio-
isotope storage area.

Lock the radioisotope storage area.
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1.

APPENDIX D

ASSISTANT RADIOGRAPHER'S FIELD EXAMINATION CHECK LIST

(a)
(b)
(e)
(a)
(b)
(e)
(d)

(£)
(8)
(h)
(1)
(1)

(a)
(b)
(¢)
(d)
(a)
(b)

(a)
(b)

Calibration date

Meter response

Battery condition or zero

Camera survey and record

Daily check list and record

Leak Test

Survey meter calibration

Control cable assembly

Position source tube

Rope off and post signs at prope' points,
Attach source tube, unlock and expose.

Readjust barrier if needed.

Retract source, check with meter, lock and survey -

including guide tube.

Remove key from lock.

Properly position safety plugs.

Survey device record results

Return to storage area - lock area.
Survey area.

Notify R.S.0,

Turn in film badge - cease operations.

Survey area - adjust barier.

Help secure area - keep under surveillance.
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APPENDIX E
L D R'S NATION
FINAL GRADE: %
PASSING SCORE: __ 80%
NAME S0C, SEC, NO,
DATE OF BIRTH PRESENT CLASSIFICATION
DATE ASSIGNED TO RADIOGRAPHY
DATE EXAMINATION COMPLETED
EXPERIENCE

@ . FUNDAMENTALS OF RADIATION SAFETY

1.

There are three (3) fundamental principles involved when
controlling exposure to radiation. List the three (3) and
.1:: b:iof description of how they protect you from receiving
radiation.

(a)

(b)

(¢)

Define the following terms:
(a) "half-life" -

(b) Curie -

(¢) Roentgen -

(d) Dose -

(e) Dose Rate -

(f) Restricted Area -

(g) Inverse Square Law -
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3.

Matching

1.
2.

10,

11.

12,
13.
14.
15.

60
Half life period for Co

Tholggnna dose rate of 100 Ci
of Ir at 2 feet is
192
half life period for Ir
a dosimeter pencil measures

an exposure device must be
leak tested every

the range of
for industria

our survey meter
radiography

the gamma dose rate of 1 Ci of
60Co at 1 foot is

a survey meter must be
calibrated every

survey meter measures

if a survey meter has a check
source, it must be leak tested
every

a milliroentgen is how much of
a roentgen?

radiation area
restricted area
unrestricted area

high radiation area

(2]

£ < <

- m O O W >

H!ﬂﬁO'ﬂOZZ!"F‘—H:

3 months

greater than 2 mR/hr.
greater than 5 R/hr.
9 months

14.5 R/hr,

greater than 5 mR/hr.
dose rate

5.9 R/hr,

148 R/hr.

less than 2 mR/hr.

75 days

30 days

greater than 100 mR/hr
1.25 years

1/10,000
radiation reccived

1 mR to 1 R

0.5 mR to 5 R
2.7 inches

5.25 years
greater than 100 R/hr.
6 months

1/1,000
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b,

3.

10,

11.

12,

What 1is the purpose of a Strontium 90 source in a survey meter?

Vhat would you do if during radiographic operations on a field
project, you discovered your survey meter was not working?

Describe exactly at what intervals you utilize your survey meter
after arriving at a radiographic assignment,

When a survey meter is removed for radiogrlfhic operations, how
do you know that the instrument has been calibrated within the
required limits?

What are the required range limits per AEC Regulations that your
survey meter must be able to detect radiation?

Describe in detail, exactly what steps must be taken after your
exposure time has elapsed when using a remote exposure device.

Describe how you would make an exposure with a Gamma Century

exposure device.

Why is it necessary to survey the front (source tube side of unit)
after each exposure" Explain in detail.

How often must a radioisotipe be leak tested and what are the
required limits of contamination?
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13.

14,

15.

16,

17,

18,

19.

20,

. your exposure was in the "ON

How do you secure an exposure device on a field radiographic
project when going to lunch?

How do you know the activity of your radioisotope in your exposure
device?

Vehicles hauling radioactive materials:

(a) What type warning signs are required?

(b) Where should they be placed?

(¢) What is the maximum allowable radiation outside your vehicle?

What would you do if you dronped your film badge near a source while
position ana what must you do in the

event that you do nct discover it until the exposure has been com-
pleted?

What action would you take if you knew your source was loose in
the source tube?

What would you do if your dosimeter pencil went off-scale during
;adio;;: 1$ operations and you were 200 miles away from your
ome office

Uhlt?il the range of your dosimeter pencil and where must it be
worn

Do {:ur procedures permit you to leave a restricted area unattended
during an exposure?
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APPENDIX F
ANSWERS TO RADIOGRAPHER'S SAFETY EXAMINATION:

L (a) Distance - the further away the less radiation you
will receive.

(b) Time - the less time you are near the source, the less
radiation you will receive,

(e¢) Snielding - the more you are shielded from the source,
the less radiation you will receive.

2, (a) "half-life" - the period of time in which a given
quantity of a specific radiocactive isotope will deday
to :niactivity equal to one-half (1/2) of the original
activity,

(b) Curie - the unit of activity for measuring the quantity
of a radioactive material.

(¢) Roentgen - the unit of measure of radiocactive material
received,

(d) Dose - amount of radiation received.
(e) Dose Rate - amount of radiation received per hour,
(f) Restricted Area - any area greater than 2 mR/hr.

(g) Innerse Square Law - as the distance is doubled, the
radiation is reduced to 1/4 the original level.

. B Matching:

3. T 6. Q 11. W
2. 1 7. E 12. F
J. K 8. A 13. B
a. P 9. G 16. J
5. V 10, v 15. M
4, Strontium 90 is used as a check source to determine if meter
is capable of detecting ionizing radiation.
5. Stop all operations.
Check dosimeter pencil for radiation exposure.
Make sure survey meter is not working.
Notify RSO for replacement meter.
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11,
12.
13.

14,
15.

Prior to operations.
After each exposure.
Assignment is completed, therefore, survey vehicle.

The survey meter should have a sticker on it indicating last
calibration date and the calibration due date.

2 mR/hr. to 1 R/hr,

Turn crank counter-clockwise until the source is returned to
the camera. Survey exposure device. Survey the entire tube,
Lock camera.

Makeing an exposure with a Gamma Century exposure device:

(a) remove safety plug fromlock box.

(b) rull out pigtail 1/2 inch and connect control cable to
pigtail.

(¢) thread control cable to lock box.

(d) remove safety plug from source tube side of unit and
thread on source tube.

(e) unlock unit and crank clockwise to expose source.

(f) After exposure time has elapsed, crank source back
in counter-clockwise and lock source in position.

(g) survey unit and source tube.

The source may not be fully retracted into the unit.

Every six (6) months. 0.005 microcuries,

Lock the source in the camera and lock the camera inside the

vehicle. Chain it to a steel beam and post warning signs

around source,

Decay curve or 75 day half-life,

Vehicle hauling radiocactive materials:

(a) signs required: Caution - - Radioactive Material or
Radioactive

(b) placement: outside the vehicle on both sides and rear

(¢) macimum allowable radiation outside vehicle: 2mR/hr.
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16.

17.

la.
19.

20.

8:og operations immediately, contact RSO, and send film badge
1? tor immediate processing. Get new badge and make a statement
of facts.

Return to the control cable and turn the hand crank clockwise

and counter-clockwise trying to bring the pigtail back into the
unit, If this is not successful, then the area should be secured
and posted as a Restricted Area, and the RSO should be called.
Notify RSO immediately.

0 to 200 mR. It must be worn where it will pick up the maximum
amount of radiation while you are working on job assignment.

|
) .
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ITEM 9

Sketch of
Facility and
Safety Equipment
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ITEM 9

Technical Services, a division of Vector Corporation, proposes
to use a vault at our current facility at 3700 Butler S* eet,
Pittsburgh, Pennsylvania 15201 to store radiographic sources until
our shielded room is constructed at our new facility at 493 Nixon
Road, Cheswick, Pennsylvania 15024. The sources will be used at
various field sites throughout the United States.

When the exposure room is completed the sources will be
stored and operated in the exposure room as well as field sites.

The N.R.C. will be advised when the move is made so they may
inspect the operations at the new facility.

The vault at 3700 Butler Street is a safe and secure storage
facility to store radiographic sources and will be under the direct
daily control of the radiation safety officer with access limited
to him or radiographers designated by him.

The vault will be secured with a padlock at all times sources

are not being removed or placed into the vault for storage.




echnical
@ervices

a chwisron of
Vector Corporation

ITEM 10.1

Personnel monitoring equipment:
Film badges will be supplied on a monthly basis by:

Radiation Detection Co.
162 Wolfe Road
Sunnyvale, CA 94086

All radiographic personnel are supplied with pocket

dosimeters in addition to their film badges.
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ITEM 10.2

Instrument Types - Make & Model No............ ....Victoreen 492
Number Available........... A A S N S PP .
DASSACION DACOBEOD, . c s vsscinsssns aveinesss cesese.Camma & X-Ray

Sensitivity Range (mR/hr)......cce0vevvveeeese....0-1000 mR/hr

Use (Monitor, Survey, Me@S.).....cccesesssssscess.q.SUrvey

Instrument calibration procedures:

Radiation survey meters will be calibrated every three (3)
months and after each instrument servicing by:

Agglied Health Physics, Inc.

2986 Industrial Boulevard

P. 0. Box 197
Bethel Park, PA 15102

Page 10,2-1
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ITEM 10.3

INTERNAL INSPECTION AND AUDITING SYSTEM




ITEM 10.3

INTERNAL INSPECTION AND AUDITING SYSTEM

The company official who signed the application for Technical
Services Division of Vector Corporation current NRC License
has delegated the responsibility and authority of operation of

our Radiography Safety Program to the Radiation Safety Officer,.

The compeny official is legally accountable to regulatory ag-

encies for any loss or injury resulting from the use of radia-

tion sources by the company. No changes or modification will

be made in the Internal Inspection and Auditing System or the
Radiographic Personnel Operating and Emergency Procedures Manual
‘ until the proposed revision has been approved by the RSO. The
proposed changes will then be transmitted to the appropriate
regulatory agencies for their review and comments. Upon approval
by the official agencies, changes will be made in the appropriate

procedures,

DUTIES OF THE RADIATION SAFETY OFFICER

1) Monitor all activities of the Radiation Safety Program
monthly to ensure compliance with NRC regulations:

10-CFR-19-Notices, Instructions and Reports to
Workers;Inspections

The following will be posted in accordance with Part 19:

Page 10,3-1
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1)

Part 19 Notice to Employees (FIGURE 1)
NRC 3 (FIGURE 2)
Pennsylvania Notice to Employees (FIGURE 3)

10-CFR-20 - Standards for Protection Against Radiation

10-CFR-30 - Rules of General Applicability to Licensing of

Byproduct Material

10-CFR-34 - Licenses for Radiography and Radiation Safety

2)

3)

4)

3)

Requirements for Radiography Operations
Monitor all activities of the Radiography program to ensure
their compliance with the company's operating and emergency
procedures,
Handle all contact with Federal, State, and Local regulatory
agencies relative to the licensing and use of radiation either
directly or through his superiors.
Control the procurement, use, storage, transfer, and disposal
of all radioactive materials and radiation producing equip-
ment including documentation. (FIGURES 4 and 5)
Supervise the personnel monitoring program including issuance
of film badges on a monthly basis and dosimeters and keeping
film badge records and dosimeter pencil reports,

a) Under no circumstances shall any individual be permitted

to work with radiation equipment or radioactive materials

unless he is wearing the personnel monitoring devices

assigned to him for such work,

Page 10,3-2
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5)

b)

d)

It is the responsibility of the Radiation Safety
Officer to issure each radiation worker an operable
dosimeter pencil and film badge, and then issue a new
film badge at the beginning of each month.

Film badges will be received from Radiation Detection
Co. in bulk on a monthly basis. Each batch of film
will be appropriately identified by date, name, and
serial number for insertion in the film badge holder
worn by each worker for the specific period of time.
A film should not be worn longer than the prescribed
monitoring period indicated on the badge; unless the
film badge supplier is specifically informed in
writing of the dates and circumstances involved.

The Radiation Safety Officer will return all used and
unused film to the supplier. He will receive the
reports of the film badge exposures from the supplier
and will keep each individual informed of any high
exposure. The Radiation Safety Officer will in-
vestigate any overexposure and will report to all

individual concerned per Parts 10-CFR 19 and 20.

Film badge records will serve as the permanent ex-
posure record, unless otherwise specified for unusual

circumstances.
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£)

g)

h)

Check dosimeters for leakage on a quarterly basis and

radiation response on an annual basis. Dosimeter pencil

reading should not change more than 2% of full scale in
24 hours when zeroed and left in an area away from X or
gamma radiation. Dosimeters should read within + 30%
of radiation output of calibrator in accordance with
procedure outlined in Para. 2.5 of the Operating and
Emergency Procedures Manual. If a dosimeter pencil
indicates a change in scale position of greater than 2%
of full scale under the above conditions, it will be
removed from use and a new dosimeter pencil will be
issued.

No employee will be permitted to continue routine work
with radiation after his dosimeter has gone off-scale
due to radiation exposure. 1In the event of an off-
scale exposure of an employee's dosimeter pencil, his
film badge will be sent without delay to Radiation
Detection Company for immediate processing along with
instructions for prompt notification of results. The
individual will not be permitted to work with radiation
until the nature of the exposure has been evaluated and
the magnitude of his radiation dosage determined.
Radiation exposure reports will be supplied on a form
similar to FIGURE 6 and FIGURE 7.

NRC 4 (FIGURE 8) will be filled out by all radiographic

personnel and kept in their personal folders.
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3)

6)

7)

8)

i)

3

The personal monitoring records will be reviewed on a
monthly basis (except in incident situations) for con-
formance to exposure limits set forth in 10-CFr.~20.

Current NRC 5 will be kept on file (FIGURE 9.

Maintain adequate radiation survey instruments capable of

detecting 2 mR/hr to 1 R/hr, and see that each instrument is

calibrated every 90 days (FIGURES 10 and 11).

a)

b)

No radiography will be permitted unless a calibrated and
operable survey meter capable of detecting 2 mR/hr through
1 R/hr of X or gamma radiation is available.

The Radiation Safety Officer has the responsibility of
keeping each radiation survey instrument calibrated at
intervals not to exceed three (3) months, and after each
instrument servicing. To facilitate compliance with NRC
and State regulations, each survey meter shall have a
label attached which indicates the date calibrated, recal-
ibration due date and instrument serial number.

The Radiation Safety Officer is to see that surveys are
conducted as described in the Radiographic Personnel
Operating and Emergency Procedures Manual. The RSO will
weekly review and maintain Radiation Survey and Utilization

repurts of all radiographic operations.

Establish and conduct the training program for all radiography

personnel .

Examine and determine competency of radiographic personnel to

advance to Radiographer and Assistant Radiographer positions.

Page 10, 3-5
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8)

9)

10)
11)

12)
13)

Examination will cover operating and emergency procedures, NRC

regulations and state regulations.

Maintain up-to-date operating 2nd emergency procedures and see

that these procedures are understood and observed by all

personnel .

Maintain radiographic equipment in safe operating condition.

Supervise sealed source replacement and six-month leak tests of

all sealed radioisotope sources. Maintain records of inventory

and leak tests and see that leak test certificate sticker is
applied to proper unit. (FIGRUES 12 and le)

Conduct quarterly inventories of radivactive materials (FIGURE 14).

Establish and maintain a radiological safety i{.spection system.

a) Quarterly inspection of Radiographic equipment and mainten-
ance procedure, see Radiographic Personnel Operating and
Emergency Procedures Manual.

b) Unannounced inspection will be conducted during actual
radiographic exposure to determine compliance with standard
procedures and regulations (FIGURE 15). Each Radiographer
and Assistant Radiographer will be inspected at least once
per calendar quarter.

c) It is the responsibility of the Radiation Safety Officer to
see that restricted areas are established on all sides of
the radiographic operations during the exposure. The
Radiation Safety Officer is to inspect radiographers to
make certain that maximum attention is paid to controlling

access into the radiation area during radiographic exposures.

Page 10,3-6
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14)

15)

16)

17)

18)

Promptly investigate cause of any unusual radiation incident
and take necessary preventative action.
Notify official agencies promptly of any accidents involving
radioactive materials and provide reports when required.
Maintain adequate supply of radiation warning signs and enforce
their use as required. An adequate supply of radiation warning
signs (metal or cardboard) will be kept in stock so that they
may be conspicuously posted by the radiographer around all
restricted areas to control access to that particular area.
The signs must include the radiation symbol (magenta on yellow
background) and one of the following warnings:
"CAUTION - - RADIATION AREA"
"CAUTION - - HIGH RADIATION AREA"

"CAUTION - - RADIOACTIVE MATERIAL"
Assume control and institute corrective action in emergency
situations.
In the event of an emergency involving radiation, the Radiation
Safety Officer must assume full responsibility for:
a) Developing effective radiation emergency plans to:

1. Promptly and accurately evaluate any unusual
incident.

2. Limit the extent of damage.
3. See that personnel receive competent medical attention.

4, Manage all necessary accident repair and recovery
operations.

5. Institute remedial action to prevent recurrence.

Page 10,3-7
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18)

19)

20)

b)

£)
2)

Instruct all radiation personnel in what action they must
take in an emergency.

Providing ample emergency equipment, instruments and
protective devices.

Knowing who to contact for medical, radiological, fire
and police assistance.

Notifying proper personnel in the official agencies within
the prescribed period of time after discovery of the
incident.

Documenting the facts concerning the incident.

Preparing the prescribed reports to official agencies,

management and insurance carriers.

Review records kept by Radiographers weekly; inspected records

will be initialed and dated (See RPO & EP Manual for records

that must be kept by Radiographers.)

Prepare and maintain radioactive material shipment/receipt

report (FIGURE 16) on all radioactive material received by

Technical Services, Division of Vector Corporation or shipped

to Gamma Industries or Technical Operations for disposal.
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FIGURE 1

NOTICE TO EMPLOYEES
10 CFR 19

Effective:

Part 19--Notices, Instructions and Reports to Workers: Inspections

In accordance with 19,11 the documents listed below are
available to any person who is working at a) Technical Services
Division of Vector Corporation. and b) within the conditions

of a Technical Services Division of Vector Corporation

held NRC license, They may be examined during normal

. working hours at:

Technical Services Division of Vector Corporation
3700 Butler Street
Pittsburgh, Pennsylvania 15201

1. 10 CFR 19 Notices, Instructions and Reports to
Workers; Inspections.
IT1. 10 CFR 20 Standard for Protection Against
Radiation
I1II. NRC Licenses, license conditions, amendments
and associated correspondence for Technical
Services Division of Vector Corporation By-
product Material License
IV, Technical Services Division of Vector Corp-
oration Procedures Manual -- RADIOGRAPHIC
PERSONNEL OPERATIONS AND EMERGENCY PROCEDURES
MANUAL.
V. Any notice of Violation of Regulations and
associated response from licensee,
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FIGURE 2

~

UNITED STATES NUCLEAR REGULATORY COMMISSION
Washington, D.C. 20558

NOTICE TO EMPLOYEES

STANDARDS FOR PROTECTION AGAINST RADIATION (PART 20). NOTICES, INSTRUCTIONS AND
REPORTS TO WORKERS. INSPECTIONS (PART 19). EMPLOYEE PROTECTION

WHAT IS MY RESPONSIBILITY?

For your own grotect.on and e protection
OF POuT CO wOrReTs yOu hOUID K NOw Now
NAC requerements reiale 10 you’ wOrs and
hould otey them I you SDserve vioiations
ol the requeements you SAOUld repon
herm

HOW DO | REPORT VIOLATIONS?

I you Deleve That wolations of NRC ruies
o of the terms Of the L.Cense Nave occurred
YOU G IO Thern Immedhtely 10 YOS
wpervaor 1 you Debeve ™at adequate
COTECtve SCTION 8 NOt Dewng Laken yOu
may report thus to an NRC mspector or
™he nearest NRC Regionat Otfice

ﬂ'lGﬁl’AmW
MY RADIATION EXPOSURE?

Yes Your empioyer & regquared to rell you
" woting F you receive any rachetion ex
Posure above the limits st o the NRC

- oF your emgioyer's licanse In
SO0 ton ! yOur 10D NvOlves TaChatOn

YOU M@y “PQuEs! oM yowr empioyer 2
record Of yOu  ANLE TENETION ERDOR eY
A7 3 wrTIen report Of yOur (e «RPOSLTE
when you leave your 08

HOW ARE VIOLATIONS OF NRC
REQUIREMENTS IDENTIFIED?

NAC conducts reguisr :nIpect:ons ot Iicensed
faciies to awsure complance with NRC
reQuiremants in sG:TON yOuT eMpiOYer

WHAT IF ) m t~ A
RADIATION
nmmwurmmﬂun
2 rR0QLON (CONtrolied) ares the ot

TMIRLON EXOOMME Thetl yOu Tay legeily
racerve 4 imuted Dy the NRC The s on
YO e "

26101 20103, anct 20104 of Tiie 10 of
the Code of Federss Regulstions (10 CFR
201 Whoe those are the Maximum aliowsbie
19Mits yOuUr EMEIOYEr SNOuIC 310 & eeD YO
rahat.on exposure s ‘e Delow Those
fomats 4 = reasonaDly schevabie

MAY | TALK WITH AN NRC
INSPECTOR?

Yes Your employer may 70t prevent you
trom tat g with an NRC inepecion and
VOu May talk Orvately with an NIDeCTor
and request That your dentity remasn
conhdential

MAY | REQUEST AN INSPECTION?
It you Delieve That your empioyer has not

WOrking CONCFIIONS yOu May reQuest an
mgecton  Youwr request should be

Do o detad It must be wgred by you or
YOU' TeDrESentat Ve
HOW DO | CONTALT THE NRC?

Nouty an NRC impector onate or call
™he nearest NRC Regonai offce collect
NARC mspectors want 10 Wik 10 you f you

L 870 worTd SDOUL racheton sefety Or Other

#pecty of hconsed aCTIvIties such a1 The
Quality Of COMITUCTION Or aperat:ons ot
YOur plant

CAN | BE FIRED FOR TALKING
TO THE NRC?

No Federsi aw prohitsts an empioyer
from fwing or otherw:se Oicrmmnating
SRSt & worker for Drangeng safery con
Corns 10 the sttention of the NRC. You
May "0t e fred O Gucriminated sgenwt
Decause you

® mk the NRC 10 enforce ity rules agesnst
YOur empioyer

o testify » an NAC proceeding

® prowde nformation or are sbowt 1o
prowide itormetion to the NRC about
wOlatoms of requirements

® e shout 10 ask for or tesnly. help,
o take part wn an NRC proceeding

WHAT FORMS OF DISCR
TION ARE PROMIBITED?

No empioyer may twe you or discrwminate
SPPINET yOu With reNpeCT 10 Pay fits. or

WHAT CAN
DEPARTMENT DO?

The Department of Labor will notity the

CAN THE LABOR

-ﬂmﬂm“mmm

HOW AM | PROTECTED FROM
DISCRIMINATION?

It you Delieve that you have Deen discrim.
nated aganst 1Or Dringng wtery

wloyer that »
04 will invest.gate the Cave

it the Department of Latior finds that your
employer has unigwiully  descr imingted
SPMNST yOu it May order you 10 be meen.
stated rececve Dack pay Or be coOmpensated
for any imury suffered as & res it of the

has Deen hied

1 the NRC. you may file & complant wih
the US Department of Labor Your com
Dlaint must describe the firing or dacrming
1On and must be fied within 30 Gays of the
accurrence

Send compiants 1o

Office of the Administrstor
Wage and Howr Divison

U S Department of Labor

200 Constaution Avenue N W

Washungton. D C. 20270

or arvy local office of the Depertment ot

L-ﬁnmwcmaw
v under U S G

lstings

msnmmmnmmmmmmm

Amdu“w
STMpIOyees who wish 1o rege

uh‘-‘-

"01-£°01 °%ed

- .n—‘

with C.

rules and reguistions

WHAT WILL THE NRC DO?

The NAC may sssst the Deparvment of
wnmmwlﬁtmm
BUCT 1Ty Own o v

w© At

Sucrming
lmmmuhbuw

to the C Also, it the
NAC or Department of Labor finds that
wrlaw ful nas sred. the

NRC may ssue a Notice of Violation to
Your empioyer impose & fine, or suspend,
modity or revoke your employer’s NRC
hcense

and telephone numbers The Regonal Office wil! sccept collect eiephone calh from
- W CONGItIonT O Other MaTiers regarding ph

w

611 Myan Pacs Drive. Suite 1000

Aringron TX 26011

v LS Nucies Reguiatory Comen asion
N

Merw Lone Suite 210
Wainyt Coumex CA 4596

21% 337 5000

404 2214500

312 7905500

817 8608100

415 943.3700




COMMONWEALTH ENNSYLVANIA
. DEPARTMENT HEALTH '

NOTICE TO EMPLOYEES

Standards for Protection Against Radiation
In Article 433 of its Rules and Regulations, the Pennsylvania Department of Health has
established standards for your protection against radiation hazards.
YOUR EMPLOYER'S RESPONSIBILITY REPORTS ON YOUR RADIATION EXPOSURE HISTORY

) our emplover is required to - 1. The Department of Health regulations require that vour emplover give
you a written report il you receive an exposure in excess of anv appli-
cable limit as set forth in the regulations or the license. The basic
limits for exposure to employees are set forth in Sections D.3. D. 1. und
D.5 of the regulations. These sections specify limits on exposure 10
radiation and exposure 10 concentrations of radicactive material in air,

Appls these Depariment of Health regulations and any conditions of his
radioactive materials licease to all work involving radiation sources.

Y

2. Post or otherwise make available to vou a copy of the regulations,
licenses, and operating procedures which apply to work you are engaged

in, and explain their provisions to vou. . : .
2. if you work where personnel monitoring is required pursuvant to Section

D.s:

(a) Your employer must give you a written report of vour radiation

YOUR RESPONSIBILITY AS A WORKER

Y »u should familiarize vourself with these provisions of the regulations
and aperating procedures which apply to the work you are engaged in. You
should observe their provisions for vour own protection and protection of

exposure upon the termination of vour emplosment if vou request
it, and

s it {b) Your employer must advise yvou annually of vour exposure if vou

request it.

WHAT IS COVERED BY THESE REGULATIONS

Limits on exposure to radiation aad radicactive materials in restricted

INSPECTIONS

All activities iavolving radiation ar> subject to inspection by repre~cata-
tives of the Penasylvania Department of Health.

Jﬂl Unffbiflcil'd areas,
2. Measares to be taken after accidental exposure:
). Persoanel monitoring, surveys and equipment; INQUIRIES

t. Caation signs, labels, and salety interlock equipment; laquiries dealing with matters outlined above can be seat to the Office of
Radiological Health, Pennsylvania Department of Health, P. 0. Box 90,

Faposure records and reports; and
Hacrisburg, Penasylvania 17120. Telephone 717-T87-3720.

Related matters.

POSTING REQUIREMENT

Copies of this notice must be posted in a sufficient number of places in every establishment where

* A9y

activities covered by the regulations are conducted to permit employces working in or frequenting
any portion of a restricted area to observe a copy on the way to or from their place of emplovment.

0
T1-€°01 28ed
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@ oo s Date
RADIOACTIVE MATERIAL TRANSFER REPORT

TRANSFERRED TO: (Receiver's Name and Address)

SHIPPER: (Name and Address) Telephone No.
REASON FOR TRANSFER:

DESCRIPTION OF SHIPMENT:
MAKE OF EXPOSURE DEVICE OR SOURCE CHANGER

MODFL NO, SER1AL NO.
RADIOISOTOPE STRENGTH CAPSULE SERIAL NO.
TO BE SHIPPED VIA DATE BILL OF LADING
RAIL RWY EXPRESS RUCK AIR CARGO AIR PASSENGER
VALUATION $
SURVEY AT SURFACE OF SHIPPING CONTAINER MR/HR
‘ Maximum
AT ONE METER MR/HR
LEAK TEST DATE LEAK TEST DUE DATE
DATE OF SURVEY SURVEY METER USED
SURVEY BY
APPROVED BY PERSON PREPARING SHIPMENT
Signature §ignature

CONDITION OF EQUIPMENT

Note any physical or operating discrepancy

REMARKS :
E ABOVE MATERIAL WAS RECEIVED
DATE: BY:
Signature
CONDITION
Note any physical or operating descrepancy
SURVEY AT SURFACE CONTAINER AT 1 METER
. Page 10,3-12
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GURE 5
SHIPPER'S CERTIFICATION FOR RADIOACTIVE MATERIALS

This is to certify that the contents of this consignment are properly
described by name and are packed, marked and labeled and are in proper
condition for transportation according to all applicable regulations
of the Department of Transportation. This consignment is within the
limitations prescribed for cargo-carrying aircra%t.

Name and Address of Shipper:

Date:

Edward Handrahan
Name and Address of Recipient:

Date:
' (Signature)

The following information is included here for each package of the
consignments:

Radionuclide:

Activity: Curies:

Class: Radioactive material nos. Special Form

Leak Test Date: Less than .005 microcuries
Label: Radioactive yellow

Transport Index:

Physical Form: Metallic/solid

Transport Group III

. Page 10,3-13
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FIGURE 6

TO: Social Security No.

Date of Birth:

SUBJECT: Report of Radiation Exposure on Termination of Employment

While employed with
and engaged in Industrial Radiographic work from

through/and , you received

millirems whole-body external radiation exposure. The radiation you
received was taken from our film badge reports.

This report is furnished to you under the provisions of the Nuclear
Regulatory Commission regulations 10 CRF part 19. You should perserve

this report for further reference:

Very truly yours,
Edward Handrahan

Radiation Safety Officer

pPage 10,3-14
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FIGURE 7

OCCUPATIONAL RADIATION EXPOSURE

Annual Report

Termination Report

License Reporting License Number

IDENTIFICATION INFORMATION
Name Social Security Number

Date of Birth Period of Employment (from-to)

EXTERNAL EXPOSURE INFORMATION

Period of
Exposure Part of X or Gamma Beta Neutron Total
(from=to) Body mrem mrem mrem mrem

pPage 10,3-15
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FIGURE 8

wers o U S NUCLEAR REGULATOR Y COMMISSION Fopers & W80

OCCUPATIONAL EXTERNAL RADIATION EXPOSURE HISTORY

See Instructions on the Back

fam WAL 4
-

oMU e

IDENTIFICATION
| NAME (PRINT - LAST FIRSY, AND MIDDLE) 2 SOCIAL SECURITY NO
3 DATE OF BIATH (MONTH, DAY, YEAR) 4 AGE IM FULL YEARS (N)
= ==
- ¥

§ PREVIOUS EMPLOYMENTS INVOLVING | 6 DATES OF EMPLOYMENT
RADIATION EXPOSURE - LIST NAME AND (FAOM - TO)
ADDRESS OF EMPLOYER

7 PERIODS OF EXPOSURE | 8 WHOLE 8O0OY 9 RECORD OR CALCULATED

(REM) UNSERT ONE

~ TOTAL

11 ACCUMULATED OCCUPATIONAL DOSE

13 CALCULATIONS - PERMISSIBLE DOSE
WHOLE BODY

(A} PERAMISSIBLE ACCUMULATED ® ———
DOSE » 5IN-18)

(8) TOTAL EXPOSURE TO DATE MpER—
(FROM ITEM 11)

IC) UNUSED PART OF PR—— REM

PERAMISSIBLE ACCUMULATED
DOSE (A-8)

12 CERTIFICATION 1 CERTIFY THAT THE EXPOSURE HISTORY
LISTED IN COLUMNS 5 6 AND 715 CORRECT AND COMPLETE
TO THE BEST OF MY KNOWLEDGE AND BELIEF

EMPLOYEE'S SIGNATURE - DATE

14 NAME OF LICENSEE

Page 10.3-16
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INSTRUCTIONS FOR PREPARATION OF NRC FORM 4

This lorm or a clear and legible record contaming all the
nformation required on this form nus be prepared by each
hiconsee of the Nuclear Reguistory Commission who, pursuant 1o
Section 20 101, proposes 1o expose an individual 1o 3 radiation
dose in excess of the amounts specitied in Pacagraph 20 1014
of the requistions i Part 20 Standards for Protection Against
Radiation” 10 CFR. The requirement for completion of ths
farm is contaned w Section 20102 of that reguiation The
information contamed i this form s used for astimating the
external accumulated occupational dose of the individual tor
whom the form s completed A separate Form NRC 4 shall be
completed for each mdividual to be exposed 1o a radiation dose
w excess of the limits specibed o Paragraph 20101 (a) of Part 20
of the Commission’s regulations.®  Listed below by item are
wstructions and additonal information directly pertinent (o com
pleting this torm

ftem 1 Self explanatory

Hem 2 Self explanatory except that, if individual has n.
social security number the word “none’ shall be
inserted

Item 3 Self explanatory

Hem 4 Enter the age i full years, This is called "N when
used in caleulating the Permissible Dose. N is equal
10 the number of years of age of the individual
on his last erthday

Oceupational € xposure

ftem 5 List the name and address o each previous em
ployer and the address of employment. Start with
the most recent employer and work back

Include only those penods of employment since
the eghteenth  birthday involving occupational
exposure to radiation For periods of self.employ
mant, insert the word “self employed '

‘tamt 6. Give the dates of each employment listed o | tem 6

ltem 7. List periods during which occupationsl exposure
to radiation occurred.

ftem B List the dose recorded 1or each periad of exposure
from the records of previous occupational exposure

SR o re ey the SATure of (e sy es s e

of the wdiidual a5 calculated under Section
20102 Dose 13 to bw given in rem

"Dose to the whole body” shall be deemed 10 in
clude any dose to the whole body, gonads, active
bload tormung organs. head and trunk, or lens of
eye

ftem 9 After each entry in Item B indicate in item 9
whether dose is obtaned from records or calou
lated 10 accordance with Section 20 102

ftem. 10 Sell explanatory

Total Accumulated Occupational Dose (Whole Body )

ftem 11 The total for the whole body is obtained by sum
mation of all values in tem 8

Certification

e 12 Upon completion of the report, the employee must
certity that the information in Columns 5, 6, and 7
s accurate and complete to the best of his know
ledge. The date is the date of his signature

Caleulations

ftem 13 The hfetime accumuiated occupationsl dose for
each individual and the perrmussible dose nder
Pacagraph 20.101(b) are obtaned by carry 1§ out
the following steps The value for N should be
taken from Item 4. Subtract 18 from N and multi.
ply the difference by § rem. (For example, John
Smith, age 32 N = 32, PAD = 6(32-18) = 70 rem )
Enter total exposure to date from Item 11 Sub
tract (b) from (3) and enter the difference under
{c). The value in (c) represents the unused part of
the permissible accumulated dose This value for
permissible dose is o be carried forward to Form
NRC 5, “Current Occupational External Radiation
Exposure (Whaole Body)

ftem 14 Self explanatory.

PRIVACY ACT STATEMENT

Pursuant to 6 U.S.C 582ate) (31 enarted inta law by wetion 3 of the Privacy Act of 1974 (Pubiic Law D3.5791 the fol g Satament 1 1 mshed 10 indwidualy
Who spply information to the Nucles Reguistory Commission on Form NRC & This information is maintained & sy stem of records dessgrated as NRC 27 ana

devcribiedt at 40 Foderal Rogiater 45344 (October 1 1976

I AUTHOMITY

Sections 53, 63 65, 81 103 104, 161 (), andd 16110 of the Atamic Energy Act of 1964 s amended (42 U S C 2073 2093, 2098, 2111,

2130, 2134, 2201 (b} ant 2201i0d) The sutharity tar soliciting the soeisl wecuri by number s 10 CFR Part 20

PRINCIPAL PURPOSE (5)

The wtormation o used by e NRC o ity svaluation of the risk of radistion EXGORIE IIOTI D Wi th The neensed activity and

1A exareing ity statutary reponubility to monitor and reguiate the satety and Sealth practioes of is licensees  The dats permity 3 meaninghul comparison of beth
CUrPINT AN ONg TN BxpoNt e 0x R Ience AMOng types of licensess a0 #nong oensees within esch type  Data on your exposare 10 Caation s availstie 1o you

uPOn recuest
ROUTINE USES

-
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FIGURE 10
RADIATION INSTRUMENT SERVICE RECORD

MANUFACTURER

MODEL NO, SERIAL NO,

NOTICE: In accordance with NRC Regulations Title 10-CFR-34 ( Paragraph
34.24), this radiation lurvcg instrument shall be recalibrated
at intervals not to exceed three (3) months and after each
instrument servicing.

| _CALIBRATED ON | RECALIBRATION DUE REMARKS
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FIGURE 11

INSTRUMENT SERVICE RECORD
Cafibrated by on.\

| Calbeation vold aher 2~ @%
| v PN .
, % NAC REGULATION 10.CFR 24

HEALTH PHYSICS
2906 NOUSTRIAL BLYD. * BETHEL PARK, PA 15102 » Phone: (412) 563 2242

Pﬂge 10. 3‘19
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FIGURE 12

PP&“{ HEALTH PHYSICS ine

sttt Jaduntoaa! vl 3 Ween 197 o Bethed Pk Pa 002« Pl 000« 02002

w0

CERTIFICATE OF LEAK TEST
NO.

This is to certify that the source indlcated below was leak testing using an
approved method. The leak test was performed hy 5
on .

———

SOURCE DESCRIPTION:
Radloisotope Activity Model No. Serial No, Manufacturer

INSTALLED IN:

Device Model MNo. Seria. No. Manufacturer
LOCATION:

Lompaay Company Address
Analysis of the leak test specimen, Mo.  , By Applied llealth Physics, Inc.
indicated the presence of microcurie of ___ activiey
on .

Pursuant to the results of this leak test, the following action is recommended:

Analysis indicated 0.005 microcurie or more of radioactivity on the

leak test specimen. Inmedlntoly “withdraw the source from use. Decon-
[:] taminate and repair it or conduct disposal in accordance with applicable

regulations. Also, flle a report with the regulatory agency within

the time period prescribed - (f requiced.

Analysis Indicated less than 0.005% microcurie of radioactivity on the

leak test specimen. The sealed source may be used as authorized. This
[:J source must be leak tested again, on or before - __or

within any other such time period required by the xchulalory nhen¢y

This certificate is an essential record and should be maintained for inspection
by the regulatory agency.

APPLLED HEALTH PHYSLICS, Inc.

BY:

ANPELYY (47 76-REV) Page 1

~Rev:

CONRSULTATION SERviIicrs » srRrOoODVeTYsS FHAIDMIAYIODN AP ATIONS

003'




FIGURE 13

LEAK TEST CERTIFICATE NO.

This source or device was leak tested on
—t 80d analysis indicated less than
0.008 microcurie of removable contamination.

ia com regulations, leak
m;m“b”.d.uod on or before

P. 0. BOX 197 + BETHEL PARK, PA. 15102
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FIGURE 14

LEAK TEST AND QUARTERLY INVENTORY RECORD

Exposure Device manufactured by

Model No. Serial No.

Sealed Source Model No. Manufactured by

NOTICE: 1In accordance with NRC Regulation Title 10-CFR-34 (Paragraph
34.25), this sealed source shall be tested for leakage at intervals not
to exceed six (6) months. Technical Services, Division of Vector
Corporation shall conduct a quarterly physical inventory to account for
this sealed source. (Paragraph 34.26)

SOURCE | PURCHASE |RECEIVING | LEAK TEST| SHIPPING | QUARTERLY INVENTORY
SERIAL NO ORDER DATE ON | DUE DATE DATE | LOCATION | BY
Page 10,.8-22
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FIGURE 15
Page 1
Date
UNANNOUNCED RADIATION SAFETY INSPECTION REPORT
NRC LICENSE NO.
ON __ an Unannounced Radiation Safety Inspection

was conducted at

The purpose of this inspect.on was to observe all safety requirements of
NRC Regulations, and Technical Services, Division of Vector Corporation
Operating and Emergency Procedures.

Page 10.3-23

Rev, 0O
(continued on page 2)

|
\
l
PERSONNEL
Dosimeter
' Radiographer Film Badge No. Pencil No. L
Dosimeter
Asst. Radiographer Film Badge No. Pencil No.
Additicnal Personnel
RADIOGRAPHIC EQUIPMENT
X-Ray Machine Make Model Ser. No. |
Exposure Device Used Make Model Ser. No.
Leak Test Date of Exposure Device
Survey Meter Number Model Number Calibration Date




FIGURE 15

Page 2

SAFETY REQUIREMENTS
Copy of License & Procedures Available? Copy of Dosimeter Records
Available? Barricades Posted Properly? Maximum Reading at

Perimeter mR/Hr. Radiation Level at Surface of Exposure Device
mR/Hr. at 6" and Dosimeter Pencils Worn at Proper Locations?

Exposure Device Surveyed Entire Length of Source Tube? Expcsure
Device locked After Each Exposure? "High-Radiation™ Sign Posted Near
Source?_ Exposure Device Labeled to Show Kind and Quantity of By-
Product Material in Exposure Device? What was the Approximate Isotope

Strength? Operator Competent to Handle Radioactive Material
Were the Shielded Room Facilities Used Properly? '

If a negative answer is obtained to any of the above questions, list the
corrective action on the reverse side of this form.

AUTHORIZATION: 1 certify that the Above-mentioned Unannounced Inspection
was conducted by me on (date).

Signature of Radiation Safety Officer

Page 10.3-24
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FIGURE 16

Date

RADIOACTIVE MATERIAL REPORT

(Shipment) (Receipt)

(SHIPPED TO):

(RECEIVED FROM):
DESCRIPTION OF SHIPMENT:
MAKE OF EXPOSURE DEVICE OR SOURCE CHANGER

.M)DEL NO. SERIAL NO.
RADIOISOTOPE STRENGTH CAPSULE SER. NO.
SURVEY AT SURFACE OF SHIPPING CONTAINER MR/HR
Maximum
SURVEY AT SURFACE OF EXPOSURE DEVICE OR SOURCE CHANGER MR/HR
Maximum
LEAK TEST DATE LEAK TEST DUE:

CONDITION OF EQUIPMENT

REMARKS :

DATE OF SURVEY: SURVEY BY:

Page 10.3-25
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pPage 1
INTERNAL

Review 10 CFR 19
Review 10 CFR 20
Review 10 CFR 30
Review 10 CFR 34

Check posting of

during quarter.

competency.

Review leak test

FIGURE 17

INSPECTION AND AUDITING SYSTEM CHECK LIST
10 CFR 34 (Para. 34-11 (d))

for changes during quarter.
for changes during quarter.
for changes during quarter.
for changes during quarter.

Technical Services Notice to Employees
PA Notice to Employees
NRC Form 3

Review dosimetc¢r and film badge reports for quarter.

Review calibration records for dosimeters, survey meters.

Review training records of radiographers to determine their

records for radioisotopes.

Review receipt/shipment forms for radioisotopes shipped or received

Conduct quarterly inventory, inspection and maintenance on radio-
isotope equipment.

Page 10,3-26
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FIGURE 17

Page 2
9. Review survey and itilization records for compliance with procedures.
10. Review with radiographers and changes in manual or specification.

The above items have been reviewed by me and found to comply with existing
procedures and regulations or were corrected as listed above.

Date:

Edward Handrahan
. Radiation Safety Officer

Page 10.3-27
Rev, 0
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RADIOGRAPHIC PERSONNEL
OPERATING AND EMERGENCY
PROCEDURES MANUAL

1.0 Introduction

2.0 Personnel Monitoring and the Use of Personnel Monitoring
Equipment

3.0 The Use, Maintenance and Calibration of Radiation Survey
Instruments

4.0 Security Measures for Industrial Radiography
5.0 Use, Inspectic: and Maintenance of Radiographic Equipment

6.0 Methods and Occasions for Locking and Securing Radiographic
Exposure Devices and Storage Containers

7.0 Transportation of Radiographic Devices
8.0 Minimizing Exposures of Persons in the Event of Accidents
9.0 Persons to Contact in the Event of an Emergency

10.0 Maintenance of Radiation Records and Reports
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INTRODUCTION
1.1 Purpose

This manual was prepared for the purpose of furnishing
employees of Technical Services Division of Vector Corporation
with practical information that will permit the safe and
efficient use of radioactive sources. The procedures contained
in this document are essential to compliance with Federal,
State and local regulations governing the use of radiation and
radioisotopes, as well as the terms and conditions of our
company's licenses for these materials. Understanding of and
adherence to the procedures set forth in this manual are pre-
requisites for our use of radiation. The radiation safety
control procedures set forth in this manual were designed to
protect not only the radiographic personnel, who, by the
nature of their work may be exposed to radiation, but to
ensure that all personnel will be protected from the hazards
of radiation exposure.

1.2 Scope

All personnel engaged in operations involving radioisotopes
must comply with the operating and emergency procedures
described in this manual.

1.3 Responsibility

A. Radiograhpers

All radiographers must follow the procedures as set
forth in this manual and comply with those regula-
tions governing our radiographic operations. The
radiographer assumes complete responsibility for
the safe use of all radiographic equipment,
radiation instruments and safety equipment that

has been furnished for his use. The radiographer
is held accountable to the Radiation Safety Officer
for the following:

1.) Contacting the Radiation Safety Officer
promptly in any emergency or unusual
incident involving radiation.

2.) Personally supervising the safe use, trans-
port, temporary storage and return of all
radiographic equipment, survey meters and
safety equipment entrusted to him.

Page 10,.4-3
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Perform radiation safety survey as
required,

Preparing required records and reports.

Maintaining an up-to-date copy of the company's
safety procedures manual, including a copy of
current NRC license and copies of appropriate
NRC and State regulations.

Assuring that no radiography will be performed
unless all radiography personnel have film
badges and dosimeter pencils, a survey meter
is available and is operational, and that he
can perform the required radiography without
undue risk.

Annually review his copy of Radiographic
Personnel Operating and Emergency Procedures
Manual, NRC and State regulations.

8.) Properly indoctrinating assistant radiographers
and trainees through exemplary practices of
radiclogical safety.

9.) Recharging dosimeters and recording readings.

10.) Notifying the RSO of any violations or unsafe
practices he has observed or learned of that
may affect the company and/or its employees.

Assistant Radiographers

The assistant radiographer is to assist the
radiographer in his work. He is responsible for:

1.) Demonstrating an understanding of the operating
and emergency procedures as contained in this
manual,

2.) Exhibiting the competence to use radiographic
equipment survey meters and safety devices
under the direct supervision of the radiographer.

C. Radiography Trainees

A trainee is restricted to a limited assignment of
duties under the radiographer's supervision. He is
responsible for obtaining and understanding of radio-
graphic methodology and the operating and emergency

Page 10.4-4
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1.4

C. Radiography Trainees Cont'd,

procedures in this manual. With the radiographexr's
personal supervision, the trainee may assist in the
movement of equipment, the posting of areas, and the
processin§ of films. Under NO circumstances is the
trainee all

owed to use radio§raghic exposure devices
for the purpose of industrial ra ography.

Changes in Operating Procedures

No changes or modification are to be made in any part of

this manual or of any operating or emergency procedure

until the proposed has been submitted to the RSO in writing

and approved by him. The proposed changes will then be

transmitted to the appropriate regulatory agencies for
their review and comments. Upon approval by the official
agencies, appropriate changes will be made in these pro-
cedures and distributed to each person so that he can
up-date his copy of this manual.

Rev, 0




2.0 PERSONNEL MONITORING AND THE USE OF PERSONNEL MONITORING EQUIPMENT

' 2.1 General Information and Instructions

Under no circumstances shall any individual work with
radioactive materials or radiation producing equipment
unless he 1s wearing both a film badge and dosimeter pencil.

2.2 Procedures for Use of Film Badges

A. The Radiation Safety Officer will issue film badges
at the beginning of each month. The film insert from
the previous month will be returned to the RSO. The
film badge is not to be worn longer than one (1) month.

B. The film badge will be identified by the worker's
name, serial number, and date of issue, The worker
is to wear only his film badge and at no time will
any individual exchange a film badge with another
person,

C. Film badges must be worn by all radiographers, ra-
diographer's assistants, and trainees in the same
location as the dosimeter pencil during all radio-
graphic operations. Dosimeters will be worn on the
upper, front torso between the belt and the neck.
Or it may be worn on the front part of the belt in

. a pouch similar to Tech/Ops Model P75 Personal
Dosimeter pouch.

D. The film marked '"Control" is not to be worn by any
individual,

E. Deliberate tampering with personnel monitoring
equipment that has been assigned to an individual
or intentional exposures of such devices to radiation
or falsifying an occupational radiation exposure
record will be considered to be justification for
discharge.

2.3 Procedure for Use of Dosimeter Pencil

A. All radiographers, radiographer's assistants, and
trainees must wear a pocket dosimeter pencil capable
of detecting radiation at least 200 Millirems in the
same location as the film badge. Dosimeters must
be worn on the portion of the body most likely to
receive maximum radiation. See Para. 2,2(C).

B. All dosimeter pencils shall be charged at least daily,
prior to the beginning of radiographic work on that
day. The dosimeter reading must be recorded and the
dosimeter recharged, if the reading exceeds half scale

‘ (e.g. 100 mR on a 200 mR dosimeter).

Page 10.4-6
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|
The dosimeter pencil must be read periodically during
the radiation operations and upon completion of the
required work. It is the responsibility of each
radiographer, radiographer's assistant, or trainee
to record the pencil reading daily on the Daily
Dosimeter Pencil Readings Form (see Figure 2.01).
This record must be in the possession of each radi-
o%rapher, radiographer's assistant, or trainee at
all times when working in a radiation area |

D. Dosimeter pencils are delicate instruments and must
be treated as such. Jarring or dropping the pencil
may cause a high reading. If the pencil is damaged
or goes off scale, operations shall be immediately
suspended and the Radiation Safety Officer notified.

E. If a dosimeter pencil becomes fully discharged, the
RSO is to be notified immediately. The film badge
must be submitted immediately to the RSO to deter-
mine if an over-exposure has taken place. All
radio%raphic operations by the individual wearing
the off-scale pencil must be suspended pending
ezzluation of the situation by tge Radiation Safety
Officer.

F. Procedure for Re-Charging Dosimeter Pencil

‘ 1.) Insert dosimeter pencil into charging socket,
2.) Hold dosimeter pencil in contact (press down).

3.) Turn large knob on charger to adjust dosimeter
pencil to zero.

4.) Remove dosimeter pencil from the charger and
check hair-line position by looking through
dosimeter at a source of light. Dosimeter
pencil must be horizontal while being read.

Any other position will give erroneous reading.

5.) Hair line should be set to zero or as low as
possible prior to radiographic operations.

2.4 Records
Radiographers, assistant radiographers, and trainees

will be responsible for the accurate maintenance and
record of their daily dosimeter pencil readings.

Page 10.4-7
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2.5 Dosimeter Pencil Calibration Procedure

Dosimeters will be calibrated at least once annually
for response to radiation using a dosimeter calibrator
Model 3060. Dosimeters must calibrate within + 30% of
actual radiation output of calibrator. .

1.) Place dosimeter into one of the four (4) inner holes
in the calibrator for six (6) hours. Record reading.
Should read 50 mR + 30%.

2.) Zero dosimeter. Replace in inner holes of calibrator.
Expose for 18 hours. Dosimeter should read 150 mR
+ 30%.

3.) Zero dosimeter and place away from any source of
radiation for 24 hours. Dosimeter should not drift
more than 2% + 17 in 24 hours.

4.) Record all readings on Dosimeter Calibration Record
Form (Figure 2.02).

Page 10,4-8
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Figure 2 - 01
Daily Dosimeter Pencil Readings

. RA DIOGRA PHER MONTH

DOSIMETER READING (MR)

FINISH DOSAGE (MR)

(el lo o) ENEFe 08 (W) B ug (URL RSN o

NOTED BY: Radiation Safety Officer DATE
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Manufacture:

Figure 2 -02
DOSIMETER CALIBRATION RECORD

Range: 200 milliroentgens

Source Used for Calibration: Cesium 137

Dosimeter
S/N

Actual
Exposure

Indicated % of
Exposure Error

% Leakage in
24hours

Person to Whom
Issued

S/N

Date:

S/N

'l’ Date:

S/N

Date:

S/N

Date:

S/N

Date:
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‘ 3.0 THE USE, MAINTENANCE AND CALIBRATION OF RADIATION SURVEY
INSTRUMENTS

3.1 General Information

No radiography is permitted without a calibrated and
operable survey meter capable of detection 20%/hr of
X or gamma radiation. Calibrated and operable survey
meters must be maintained and used when radiography
is performed.

A. The following geiger tube survey meters will be
used for surveying radiographic operations:

Victoreen 492
3.2 Calibration

No radiography will be performed unless the radiation
survey instrument is calibrated at intervals not to
exceed three (3) months, and after each instrument
servicing. Each survey meter shall have a label,
similar to Figure 3.02, attached, which indicated

the date calibrated, recalibration due date and
instrument serial number.

3.2 Survey meters are delicate instruments and it is
essential that reasonable care be taken to assure
reliability. Survey instruments should be protected
from rain, excessive heat, or dust by placing it in a
clean plastic bag when not in use.

3.4 Methods and Occasions for Conducting Surveys

A. General Information

In order that company personnel and other individuals
are protected from radiation hazards during radio-
graphic operations, it is the responsibility of the
radiographer to conduct physical radiation surveys.

B. Operating Procedure for Radiation Survey Meters

Prior to using a survey meter, carry-out the
following steps:

1) Check the Instrument Service Record, (Fig. 3.01)
on the survey meter to see that it has been
calibrated within the last three (3) months.
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3.4

L)

2)

3)

1f the instrument has nor been calibrated, it
must be returned to the Radiation Safety Officer
and aurther meter must be obtained.

The survey instrument should be checked as to
operations response with the selector switch

at various settings. If the survey meter is
damaged and is inoperable or is found to be
unreliable, all radiographic operations must

be stopped until the instrument has been replaced
or repaired.

Operation of Victoreen-Gamma Survey Meter 492

a. Turn the selector switch to the '"bat'" position.
1f the meter does not read within the check
band, the batteries must be replaced. The
battery test may be performed at any time
whether the instrument is in a radiation field
or not.

b. Radiation Measurements: Three (3) operating
ranges (X1, X10 and X100) are provided. These
correspond respectively to 10, 100 and 1000
milliroentgens per hour (mR/h) full scale.

For best reading accuracy, switch to the

range which provides a reading in the upper
80% of the meter scale. The sensing portion
of the instrument, the geiger tube, is mounted
near the front of the case, centered vertical-
ly and slightly to the right of center horiz-
ontally. For greatest accuracy, the radiation
should be incident from the front of the case
in line with the geigzer tube.

Physical Radiation Surveys

Physical radiation surveys shall be performed by
radiographers during the following phases of their
duties and in the manner listed below:

1.

Surveys Prior to Radiographic Operations

Prior to the removal of an exposure device from
any storage area or vehicle, the radiographer
shall check the device with a survey meter. With
the meter "ON" (mR/hr. Range), approach the
exposure device while the meter is held between
the operator and the device or container. Survey
the surface of the device (360° around at 6"
including guide tube) and record the reading on
the Radiation Survey and Utilization Record

(Fib. 3.02).
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2)

Upon completion of the radiographic Operation,

a survey at the same point on the surface should
give the same value. If results of the radia-
tion survey show readings greater than the
specified limits given below. The RSO is to be
contacted immediately.

a. Limits on levels of radiation for radiographic
exposure devices (The radiation levels speci-
fied are with the sealed source in the shielded
(i.e. "off") position.)

1. Radiographic exposure devices measuring
less than four (4) inches from the sealed
source storage position to any exterior
surface of the device shall have no radia-
tion level in excess of 50 milliroentgens
per hour at six (6) inches from any exterior
surface of the device. The following
exposure device possessed by Technical
Services meets this criteria: Gamma Ind.
Model Century SA, the C-10 Source Changer,
Tech/Ops Model 660 Projector and Model 650
Source Changer also meet this criteria.

2. Radiographic exposure devices measuring
a minimum of four (4) inches from the
sealed source storage position to any
exterior surface of the device, and all
storage containers for sealed sources or
for radiographic exposure devices, shall
have no radiation level in excess of 200
milliroentgens per hour at any exterior
surface, and ten (10) milliroentgens per
hour at one meter from any exterior surface.
The following exposure device possessed by
Technical Services meets this criteria:
Gamma Industries Model Gammatron 100. The
Gamma Industries Model C-8 Source Changer
also meets this criteria.

Surveys During Exposure Periods

A physical radiation survey must be made at the
restricted area perimeter: (Posting of Radio-
graphic Area is discussed in Section 4 of this
Manual).

a., With the survey instrument at its proper
selector setting, survey all boundaries of
the area. r~esults of the survey are to be
recorded on *the Radiation Survey and Utili-
zation Recccsd.
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2) b. Make adjustments in the perimeter as
necessary to maintain radiation levels
at 2 mR/hr. or less.

¢c. A radiation survey shall be performed for
each exposure to determine if adjustment
of the restricted area perimeter is
necessary.

3) Surveys Following Individual Exposures

Upon completion of each radiographic exposure,
the sealed source must be returned to its "off"
(safe) position in the exposure device. The
following procedures must then be followed:

a. With the survey meter "On'" (mR/hr) the
operator should approach the device while
the meter is held in front of him. Check
the source tube and the surface of the
exposure device (360° around at 6") for
radiation levels.

b. After it is determined by meter readings
that the sealed source is in the safe
position, the device must be locked.

4) Surveys Prior to Storage After Completing
Exposures

After determining by meter readings that the
sealed source is in the safe position in the
exposure device, perform the following:

a. Lock the device and remove key from lock,
then properly position safety plugs.

b. Survey the surface of the exposure device
with the meter and record results on the
Radiation Survey and Utilization Record.

c. Return the exposure device to the authorized
storage area and secure (lock) storage area.

5) Surveys of Outer Surfaces of Transporting Vehicles

(See Section 7 of this procedure.)
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FIGURE 3.01
INSTRUMENT SERVICE RECORD

INSTRUMENT SERVICE RECORD
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RADIATION SAFETY AND CONTROL PROGRAM
RADIATION SAFETY SURVEY @PORT AND SHIPPING DOCUMENT (FIELD QAMMA)
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DESCRIPTION OF CONTENTS
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110 CURIES MAXIMUM

RADIOACTIVE MATERIAL SPECIAL FORM N.O.S. UN
TRANSPORT INDEX: NOT OVER 1
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CERTIFYING STATEMENTS AND SICNATURE

THIS IS TO CERTIFY THAT THE ABOVE NAMED ARTICLES ARE
PROPERLY CLASSIFTED, DESCRIBED, PACKAGED, MARKED, LABELED
AND AKE IN PROPER CONDITION POR TRANSPORTATION

ACCORDING TO THE APPLICABLE RECULATIONS OF THE

DEPARTMENT OF TRANSPORTATION AND THAT ALL RADIOCRAPHIC
PROCEDURES AND PRECAUTIONS REQUIRED BY TECHNICAL

SERVICES RADIATION SAFETY AND CONTROL PROGRAM

SECTION 10.4 OPERATING AND EMERGENCY PROCEDURES WERE
OBSERVED. THE PERIMETER OF THE SOURCE STORAGE AREA WAS
SURVEYED PRIOR TO REMOVING THE EXPOSURE DEVICE FROM
STORAGE AND IMMEDIATELY AFTER RETURNING THE EXPOSURE
DEVICE TO STORAGE. THE MAXIMUM RADIATION LEVEL WAS NOT IN
EXCESS OF 2MR/HR.
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INSTRUCTIONS (SURVEY REPORT)

INSTRUCTIONS (SHIPPING REPORT)

e W

-~ o

10.

11
12

13

14

15

16.

17

THIS FORM IS TO BE COMPLETED FOR EACH DAY OR JOB. THIS
INCLUDES PERIODS THE EXPOSURE DEVICE 1S REMOVED FROM
STORAGE, BUT IS NOT USED TO PERFORM RADIOGRAPHY

CUSTOMER - SELF EXPLANATORY
DATE - SELF EXPLANATORY
JOB LOCATION - SELF EXPLANATORY

TECHNICIAN - RADIOGRAPHER, ASS'T RADIOGRAPHER AND OTHER
MONITORED INDIVIDUALS NAMES.

FILM BADGE/TLD NO. - SELF EXPLANATORY
DOSIMETER NO. - SERIAL NUMBER OF YOUR DOSIMETER.

DOSIMETER READING START - DOSIMETER READING AT START OF EACH
DAY OR JOB. DOSIMETERS ARE TO BE ZEROED AT THE
BEGINNING OF EACH DAY OR JOB.

DOSIMETER READING STOP DOSIMETER READING AT THE END OF
EACH DAY OR JOB.

SOURCE MATERIAL AND S/N - RECORD THE TYPE OF BYPRODUCT
MATERIAL (IR 192, CO 60) AND THE SERIAL NUMBER OF THE
CAPSULE.

EXPOSURE DEVICE MODEL AND S/IN - SELF EXPLANATORY.

DAILY MAINTENANCE INSPECTION - PERFORM THE DAILY
MAINTENANCE INSPECTION AS BY SECTION NOTE THE
CONDITION AS ACCEPTABLE OR UNACCEPTABLE. IF
UNACCEPTABLE, THE ITEM SHOULD BE NOTED IN THE
REMARKS COLUMN AND BROUGHT TO THE RADIATION SAFETY
MONITORS ATTENTION. DO NOT USE THE EXPOSURE DEVICE
UNTIL IT IS REPAIRED

SURVEY METER - RECORD THE MAKE AND MODEL OF THE SURVEY
METER USED, THE SERIAL NUMBER. AND THE DATE THE
SURVEY METER WAS CALIBRATED

EXPOSURE DEVICE SURVEY WHEN REMOVED FROM STORAGE -
RECORD THE HIGHEST READING IN MR/HR AT THE SURFACE OF
THE DEVICE AND AT THE PORT.

EXPOSURE DEVICE SURVEY AT CONCLUSION OF LAST
RADIOGRAPHIC EXPOSURE — RECORD THE HIGHEST
READING IN MR/HR AT THE SURFACE OF THE DEVICE AND
AT THE PORT. SURVEYS OF THE EXPOSURE DEVICE ARE
PERFORMED EACH TIME THE SOURCE IS RETURNED TO THE
SHIELDED POSITION AS DESCRIBED BY PROCEDURE
PARAGRAFPH . THE SURVEY AT THE CONCLUSION OF
THE LAST RADIOGRAPHIC EXPOSURE IS RECORDED.

EXPOSURE DEVICE SURVEY WHEN RETURNED TO STORAGE - RECORD
THE HIGHEST READING IN MR/HR AT THE SURFACE OF THE
DEVICE AND AT THE PORT. THE READINGS SHOULD BE THE
SAME AS WHEN REMOVED FROM STORAGE. IF NOT, IT SHOULD
BE SUSPECTED THE SOURCE IS NOT IN THE SAFE POSITION.

AREA RADIATION SURVEY - RECORD THE DISTANCES AND READINGS.
&EN THE GEOMETRY CHANGES MORE THAN 3 TIMES,
ITIONAL REPORTS ARE TO BE USED

THIS RADIOACTIVE MATERIAL SHIPPING DOCUMENT IS DESIGNED TO FULFILL
DO.T REQUIREMENTS THIS FORM IS ORIENTED TOWARD COMPANY VEHICLES
TRANSPORTING RADIOACTIVE MATERIAL TO AND FROM FIELD SITES.

1

9.

IF RADIOACTIVE MATERIALS WERE NOT TRANSPORTED, CHECK BOX
“RADIOACTIVE MATERIALS WERE NOT TRANSPORTED".

SHIPPER AND COSIGNEE - ENTER THE SHIPPER'S AND COSIGNEE'S
ADDRESS IN THE SPACES PROVIDED.

NUMBER OF CURIES - ENTER THE NUMBER OF CURIES AS OF THE DAY
BEING TRANSPORTED.

MR/HR @ SURFACE OF SHIPPING CONTAINER AND MR/HR @ 36"-ENTER
THE HIGHEST READING AT THE SURFACE OF THE SHIPPING CONTAINER
AND THE HIGHEST READING @ 36" FROM THE CONTAINER. THE
READING AT 36" IS THE TRANSPORT INDEX.

VEHICLE SURVEY - ENTER THE HIGHEST READING AT THE SURFACE
OF THE VEHICLE AND THE HIGHEST READING AT THE DRIVER'S
SEAT. NO RADIATION LEVEL IS TO EXCEED 2 MR/IHR @ THESE
AREAS

CONTENTS - CIRCLE CONTENTS. IRIDIUM 192 OR COBALT 60.

TYPE B SHIPPING CONTAINER INSPECTION - ENTER THE SERIAL NUMBER,
CERTIFICATION NUMBER AND NOTE THE CONDITION OF THE SHIPPING
CONTAINER.

PREPARATION FOR SHIPPING
A PLACE EXPOSURE DEVICE IN A TYPE B SHIPPING CONTAINER.
TYPE B EXPOSURE DEVICES MAY NECESSITATE THE USE OF
NONSPECIFICATION OVERPACKS.

B BLOCK OR BRACE THE PACKAGE TO PREVENT SHIFTING
DURING TRANSIT

C. SHIPPING CONTAINER SHALL HAVE AFFIXED AN ADDRESS
LABEL (SAME AS USED FOR SHIPPER AND COSIGNEE) AND ALL
D O.7T. REQUIRED INDENTIFICATION.

D. SHIPPING CONTAINER SHALL HAVE AFFIXED, TWO ' YELLOW II”
LABELS. INFORMATION REQUIRED ON LABELS ARE AS
FOLLOWS:

CONTENTS (SPELL OUT IRIDIUM 192 OR COBALT 60 ) TRANSPORT
INDEX - NOT OVER 1.

NOTE: DO NOT TRANSPORT IF TRANSPORT INDEX IS OVER 1
(1.0 MREM/HR @ 36") OR SURFACE READING IS OVER 50
MREM/HR. ADDITONAL SHIELDING WILL BE REQUIRED.

CERTIFYING STATEMENTS AND SIGNATURE -
SIGNING THIS DOCUMENT - VALIDATES THE STATEMENT TO
INDICATE ALL APPLICABLE REGULATIONS, PROCEDURES WERE
ADHERED TO IN THE PERFORMANCE OF RADIOGRAPHY AND
THE PREPARATION OF THE SHIPPING PACKAGE.




4.0 SECURITY MEASURES FOR INDUSTRIAL RADIOGRAPHY

Method for Controlling Access to Radiation Areas

4.1 General Information

It is the resEonsibilitx of the radiographer or radiographer's
assistant to keep each radiographlc area under constant sur-
veillance at all times during radiographic operations. When-
ever industrial radiography is carried out, it will be nec-
essary to establish certain restricted areas on all sides of
the radiographic operations during the exposure in order to
prevent unnecessary radiation and to comply with specific
radiation regulations. In general, these restrictions must
extend to include those areas in which radiation levels are
such that a person continuously present in that area could
receive exposure in excess of 2 millirems in any one hour

or could result in his receiving a dose in excess of 100
millirems in any seven consecutive days. It is essential

for radiographers to make certain that maximum attention is
paid to controlling access into the radiation area during
radiographic exposures. Unauthorized personnel must be

kept from entering the radiographic area during radiographic
operations.

4,2 Posting Requirements

Radiographic areas will be posted as follows:

A. High Radiation Area

Any area, accessible to personnel, in which there exists
radiation originating in whole or in part within licensed
material at such that a major portion of the body could
receive in any one hour a dose in excess of 100 millirem.
The limits of this area must be posted with signs bearing
the radiation caution symbol and the words '"Caution

High Radiation Area'.

B. Radiation Area

Any area, accessible to personnel, in which there exists
radiation originating in whole or in part within licensed
material, at such levels that a major portion of the body
could receive in any one hour a dose in excess of 5
millirems. It is the practice of this company's radio-
grapher to set up their radiographic areas at the two (2)
millirem perimeter (Restricted Areas) therefore no action
need be taken concerning the '""Radiation Area',.
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4.0

4.2 C.

Restricted Area

Any area which is controlled, for radiation safety, by
the licensee. '"Restricted Area'" shall not include any
areas used as residential quarters, although a separate
room or rooms may be set apart as a restricted area.
This restriction must also be extended to include those
areas containing radiation levels such that a person
continuously present in the area could not receive an
exposure in excess of 2 millirems in any one hour.

The radiographer will set the perimeter of the restricted
area at 2 mRsﬁr regardless of the duration of exposure,
Long exposures are to be taken after the work force has
left the area. The restricted area must be posted with

signs bearing the radiation caution symbol and words
"Caution Radiation Area'.

Radioactive Material

The area in which radioisotopes are stored must have the
""Radioactive Material' sign.

4.3 Controlling Access to Area

A.

Field Radiographic Operations

The following procedure must be conducted when performing
radiographic operations at field sites:

! i Establish a restricted area by locking, barricading,
or roping off all access routes to the radiographic
area at distances corresponding to those that would
reduce the radiation levels to that which have been
previously defined for posting requirements (Radia-
tion Area, Hi%h Radiation Area). The exposure area
will be clearly marked with radiation danger signs
in such a manner that they are clearly visible to
the approach of personnel from any direction.
Warning lights will be used in conjunction with the
ropes and signs if considered necessary by the
radiographer. The area bounded by the 100 mR/hr
isodose line will be posted with signs reading
""Caution High Radiation Area'. The area bounded by
the 2 mR/hr isodose line will be posted with signs
reading "Caution Radiation Area" to indicate the
division between restricted and unrestricted areas
during radiography.
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4.0

4.3

If a public address system is available at the
field side, the plant manager shall be notified
and an "X-Ray in progress'" announcement made,

Expose source as outlined in operating procedure
and survey the perimeter of the radiation area.
1f adjustments of the radiation area boundary
are necessary, meke them immediately.

A Radiation Survey (Fig. 3.02) is to be completed
for every radiographic field operation. Results
of the survey in "3" (above) will be recorded on
the form.

Keep restricted area under constant surveillance
during radiographic operations, keeping out all
unauthorized persons.

Remain outside Restricted Area and watch for
Unlawful Entry.

Upon completion of radiographic work, remove all
signs and barricades.

In-Plant Radiographic Operations

Except under unavoidable circumstances, all radiographic
operations will be performed in one of the shielded
rooms. Controlling access to the radiographic area will
involve the following steps:

1,

Make certain no one has entered the Radiography
Room unnoticed prior to making an exposure.

Lock the shielded room.

Make the exposure in accordance with the procedure
in Section 5 of this manual.

Survey the outside of the shielded room in accordance
with Section 3.4,(C., 2.), and record the readings on
the surfey form (Fig. 3.02). 1f the radiation level
outside cze shielded room is greater than 2 mR/hr,

a restricted area will be established as described

in "A" above.
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5.0 USE, INSPECTION AND MAINTENANCE OF RADIOGRAPHIC EQUIPMENT

' PROCEDURES

Ao

3.1 A.

General Information

1. A calibrated radiation survey meter must be used
to monitor the radiographic device before removing
it from the storage area, and upon return to storage
area, and to monitor the radiographic device after
each exposure to positively determine that the source
has returned to the shielded position.

2. No radiographic device shall be moved unless it is
locked and caps inserted into the openings to which
the source cable and the control cable join to the
main shielded portion of the device.

3. No radiographic device shall be used which is not
within the prescribed 6-month leak test period and
has been found to be free of radioisotope leakagc
in excess of .005 microcuries. A current leak test
certificate shall be attached to the exterior of
the device.

Daily Maintenance Check of Radiography Device(Gamma
Industries Equipment)

The Radiographer will perfrom a daily maintenance check

of the exposure device and related radiographic equipment.

This inspection will be conducted prior to the use of
the equipment on each day that radiographic work is to
be performed. Report defective equipment to the RSO
immediately. Do not attempt to use defective equipment.
After determinin% that the equipment is operative, the
radiographer shall record on the Radiation Survey and
Utilization Record (Fig. 3.02) the condition of the
radiographic equipment.

1. Inspect the radiographic equipment for:

a. Inspect cables for cuts, breaks and broken
fittings.

b. Inspect crank for damage and loose hardware.
c¢. Check operation of cable connection.

d. Check operation of control for freedom of
source movement,
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e. Inspect source tube for cuts, crushing, and
broken fittings.

f. Inspect shield for damage to fittings, lock,
fasteners, and labels.

g. Safety plugs in place.
h. Survey for excessive radiation levels.

i. Any impairment of locking mechanism.

Setting Up the Radiographic Equipment(Gamma Industries

Equipment)

The radiography device shall be surveyed prior

to removal from the storage area with a radiation
survey instrument and the results recorded on the
Radiation Survey and Utilization Log. No radio-
graphic device shall be moved unless it is locked
and all safety plugs are proPerly inserted. The
radiographer or radiographer's assistant shall be
in constant attendance during the movement of the
exposure device,

Position the shielded container for radiography
where it will not fall or be damaged.

Remove the protector cap from the lock box thereby
exposing pigtail connector.

Crank the control cable to a length of approximately
six (6) inches.

Connect the Saf-T-Key Couplings on control cable and
source pigtail.

Crank control cable in so that male connecting
thread can be screwed into lock box.

Screw contrel cable into lock box.

Stretch the control cable away from exposure device
in as straight a line as possible. It is preferable
to have the radiographer with the control handle as
far as possible from the point where the source is
to appear. (Radiographer should take advantage of
local shielding when possible to limit the amount of
radiation he receives.)
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5.1 B. 9.

11.

Remove safety plug from protruding nipple approximately
one (1) inch from top of unit. Connect source tube,

Place free end of source tube in desired position
trying to keep in a straight line without kinks.
The end of the tube may be held in position by
tape, test tube clamps, wooden blocks, with a hole,
or in any other suitable manner. Straighten the
source tube and re-position the exposure device if
necessary. Examine the source tube to make certain
it is not crimped or damaged. DO NOT USE IF ANY
dents are found which might obstruct the source.

Clear all personnel from the area and post appro-
priate radiation warning signs at the approximate
distances from the source relative to the amount of
radioactivity used.

C. Making the Radiographic Exposures

1.

Clear all personnel from the area and post appro-
priate radiation warning signs as shown in Section
4 of this manual.

Unlock the unit. Note: The Gamma Century SA,
and Gammatron 100A units are unlocked by turning
the control crank handle back (counter-clockwise)
which will permit the key to be turned.

Crank source out as smoothly as possible. When
you feel that source is approaching end of source
tube, slow turning speed so that pigtail does
not strike the end of the source tube with undue
force. DO NOT FORCE THE CRANK HANDLE, 1If the
source does not move freely through the tube,
retract it into the shielded container, survey,
lock it and notify the RSO.

Survey the area and check the locations of
radiation warning signs.

Maintain continuous surveillance or security of
the restricted area to make certain no one enters
this area during the exposure. The radiographer

is responsible for making any necessary adjustments
in the restricted area so that the allowable ra-
diation levels will not be exceeded.
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5.1

At end of exposure, retract source into unit.

To positively determine that the source is in
the safe position, the radiographers must make

a radiation survey of the exposure device and the
entire length of the source tube after each ex-
posure to confirm that the source is in the
shielded postion. The radiation survey should
yield the same results as the survey performed
prior to removal of the device from the storage
area. Note: A zero radiaticn level could in-
dicate that the source did not return to the
storage position. If this should happen, the
radiation emergency procedures shall be followed.

Depress lock plunger. Note: On the Gamma Century
SA, and Gammatron 100A units turn crank handle back
(counter-clockwise) and depress lock plunger.

Dismantling the Radiographic Equipment

1.

5‘

6.

Survey the entire length of the source tube to
doubly ensure that the source has not remained
in the tube. Return to the exposure device and
re-survey.

Disconnect control cable from the lock assembly,
swing the connector end of the control cable at

a right angle to the end of the "pigtail", and
disconnect. Insert safety plug in the lock assembly.

Disconnect source tube from the exposure device
and insert the safety plug.

Re-survey the device and record results on the
Radiation Survey and Utilization Record.

Return the exposure device to the appropriate
storage location and lock.

Read and record your dosimeter reading.

Procedure for Changing the Exposure Device Source

1.

General Information

All changes of radiographic sources will be made
under the direct supervision of the Radiation Safety
Officer using the procedure described below.
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The source change will be conducted as any other
radiographic operation would be with regards to
surveys, area restrictions and other safety
procedures as detailed in this manual. The
source change must be performed at Technical
Services shielded room facility.

Procedure for Gamma Industries Changers

Always have properly operating survey meter at hand
when changing sources,

A. Survey source changer with meter. Surface
reading should not exceed those specified in
Section 3 of this manual. (The radiation levels
specified are with the sealed source in the
shielded position). If the unit shows readings
greater than these, the RSO will be notified
immediately so that corrective action may be
undertaken

B. Connect the short exchange tube provided to the
empty lock box with the other end attached to the
source outlet of your camera.

C. Unlock the lock box on the source changer.

D. Connect your control cable to the pigtail and
unlock your device.

E. Crank source from your camera into shipping
container.

F. Survey using the radiation survey meter to monitor
the source changer, the exposure device, and the
source tube to make certain that the source is in
a safe position within the container. Surface
reading should not exceed those specified in
Section 3 of this manual. (The radiation levels
specified are with the sealed source in the
shielded position). If the unit shows readings
greater than these, the RSO will be notified
immediately so that corrective action may be
undertaken,

G. Lock the lock box. Be certain to position ball
on pigtail directly beneath lock plunger.

H. Dosconnect source tube from shipping container.
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Disconnect pigtail from the control cable,.
Connect control cable to new pigtail.

Screw exchange tube into coupling of container.
Unlock new source side.

Standing as far away as possible, retract control
cable which will pull source out of shipping
container and into your camera.

Survey using the radiation survey meter to
monitor the source changer, the exposure device,
and the source tube to make certain that the
source is in a safe position within the container.
Surface reading should not exceed those specified
in Section 3 of this manual. (The radiation
levels specified are with the sealed source in the
shielded position). 1If the unit shows readings
greater than these, the RSO will be notified
immediately so that corrective action may be
undertaken.

Lock camera and shipping container.
Disconnect control cable from pigtail.
Unscrew the exchange tube from your camera and

from shipping container and replace all safety
plugs.
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5.2

DAILY INSPECTION OF TECH/OPS E%UIPMENT MODEL 660
EXPOSU ICES

Daily inspection of the system is required to ensure

that the equipment is in proper operating condition.

The inspection should be performed prior to the start
of each shift.

1. Inspect the entire length of each source guide
tube section and control housing to ensure that
each section is free from cuts and dents.

2. Inspect the end fittings to ensure that they are
tightly connected. Check the threads on the
fittings, the control cable connector and the male
source connector for damage.

3. During the first exposure of the shift, check the
operation of the selector ring, lock assembly and
control crank. If operation is difficult, retract
the source to the stored position and survey the
equipment according to the Ogerating Instructions.
The system must be serviced before further oper-
ation.

ASSEMBLY OF TECH/OPS MODEL 660 EXPOSURE DEVICE

1. Position and secure the source stog of the master
source guide tube at the radiographic focal position
using the tripod stand and swivel clamps.

2. Determine where the exposure device will be
positioned and connect the extender source guide
tubes as required, laying them as straight as
possible and with no bend radius less than twenty
inches. (Smaller bend radii will restrict the move-
ment of the control cable).

WARNING

Never operate the system with
more than three guide tube
sections (including the master).

3. Remove the storage plug from the exposure device
and connect the source guide tube(s) to the ex-
posure device.
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- T

2.

Determine where the control unit will be positioned
(as far away from the radiographic focal position

as possible and preferably behind a radiation shield)
and lay out the control housing with no bend radii
less than 36 inches.

Connect the control unit to the exposure device.

Before operation check all connections and bend
radii, and check the position of the source stop,
which represents the radiographic focal position of
the source.

Check the operation of the survey meter by reading
the radiation level 6 inches from the surface of the
exposure device. It sh?y}d read no more than 50
mR/hr for a 100 curie Iridium source.

Unlock the exposure device lock and rotate the
selector ring to the OPERATE position. The source
is now free to move.

OPERATION

Return to the control unit. Adjust the odometer
reset knob to obtain a 000 reading on the odometer.

Recheck to be sure that no unauthorized personnel
are inside the Restricted Area.

Rapidly rotate the crank in the EXPOSE (counter-
clockwise) direction to move the source to the
radiographic focal position. The survey meter
should read about 8211 scale (1000 mR/hr) for a

100 curie Iridium!?Z source when the source first
leaves the exposure device, drop gradually as the
source is driven to the radiographic focal position,
and remain steady during the exposure. The survey
meter readings will be substantially reduced if the
meter is operated behind 2 radiation shield or if a
collimator is used.

When the source reaches the source stop, the hand
crank will stop turning. Never exert more than

5 ft-1bs of torque on the hand crank, as this may
cause damage to the control unit or drive cable. The
odometer reading will indicate the total distance

the source has traveled (approximately 7 ft. for one
source guide tube section, 14 ft. for two source
guide tube sections, and 21 ft. for three sections).
Set the brake to ON to prevent movement of the source
during the exposure.

Page 10.4-27
Rev, 0O




5.2 PSR-

10,

11,

12,

Figure the specimen exposure time from the moment

|
|
the source reaches the source stop. '

During the exposure, spend as little time as possible
in the Restricted Area to minimize personnel exposure.

To return the source to the exposure device after the
desired exposure time as elapsed, turn the brake to
OFF and rapidly turn the crank in the RETRACT (clock-
wise) direction until the crank will no longer move.
The odometer should read 000. During this process,
the survey meter should indicate a continually in-
creasing radiation level up tY approximately 000
mR/hr for a 100 curie Iridium!?? source, then drop

to background level when the source is shielded in
the exposure device.

Approach the exposure device with the survey meter
and survey the exposure device on all sides. The
meter should indicate the same radiation level as
observed in step 7 of ASSEMBLY.

Survey the entire source guide tube with the survey
meter, If the meter shows a sharp increase, the
source could still be exposed or incompletely shielded.

1f the source is still exposed, attempt to store it
properly by cranking the source a short distance
toward the source stop and retracting it, repeating
if necessary.

1f the source becomes jammed in an exposed gosition,
do not try to retrieve the source. Treat the situation
as an emergency; notify the Radiation Safety Officer.

When the source is properly stored in the exposure
device, rotate the selector ring from the OPERATE
position to the LOCK position and secure it with the
exposure device lock.

NOTE

1f the selector ring cannot be rotated
to the LOCK position, the source has
not been fully retracted. Check the
control unit odometer reading. It
should be 000, Turn the hand crank to
the full clockwise (RETRACT) direction.
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DISASSEMBLY

E3 1.

5.

Unlock the exposure device and rotate the selector
ring from LCCK to CONNECT. The control unit con-
nector will partially disengage.

Disengage the control unit from the exposure device,

Replace the storage cover in the control unit con-
nector and rotate the selector ring to the LOCK pos-
ition. Remove the key and engage the lock to secure
the exposure device. Survey the entire circumference
of the exposure device with the survey meter to ensure
the source is properly secured.

Unscrew the source guide tube sections and remove the
master guide tube from the tripod stand. Place the
plastic caps on the tubes and on the Model 661 con-
nector to eliminate dust and dirt from entering the
tubes,

Insert the storage plug into the guide tube connector
and tighten,

E. PROCEDURE FOR TECH/OPS MODEL 650 SOURCE CHANGER

& L.

2.

To perform a source change, do the following:

Survey the source changer to ensure the source is in
the proper storage position.

Position the source changer and exposure device close
together so that one section of source guide tube will
connect them with no sharp turns or bends. The bend
radius of the guide tube should never be less than
twenty inches. Shorter bend radii can restrict source
movement in the source guide tube,

Remove the storage plug from the exposure device, and
attach the source guide tube. Remove the source
changer cover and attach the other end of the tube to
the empty chamber of the source changer.

Attach the control unit to the exposure device as in
Section 5.2 B-ASSEMBLY

Crank the source rapidly from the exposure device to
the source changer. During this process, the survey
meter reading should increase 650 approximately 1000
mR/hr for a 100 curie Iridiuml92 source) as the
source is first exposed, fall slightly as the source
is being cranked out, then drop to background when
the source is in the source changer.
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3.2 E. 6.

10.

11,

12,

13.

Approach the source changer and source guide tube
with the survey meter to ensure that the source is
fully within the source changer.

Open the source guides and disconnect the drive cable
from the source assembly by moving the lock pin down
and sliding the drive cable connector ball out through
the keyway.

Disconnect the source guide tube from the source
changer. If a replacement source is to be installed
in the exposure device, connect the source guide tube
to the fitting above the chamber containing the new
source and couple the drive cable to the new source.
I1f the source is being removed to service the ex-
posure device, connect the drive cable to the jumper
that is clipped inside the storage cover of the ex-
posure device,

Return to the controls and crank the new source (or
jumper) into the exposure device., If a new source

is being transferred, the survey meter reading should
increase as the source leaves the source changer and
approaches the exposure device, then drop to back-
ground level when the source is shielded in the ex-
posure device. If a jumper is being transferred, the
survey meter should indicate only background radiation
levels.

Survey the exposure device to ensure that the process
has been properly completed. Radiation levels should
read no more than 50 mR/hr at 6 inches from the sur-
face of the exposure device if a new 100 curie source
has been transferred., 1f the jumper is in the expos-
ure device, only background radiation should be de-
tected by the survey meter. Rotate the selector ring
to the LOCK position.

Survey the source guide tube and source changer to
check that the source has been correctly transferred.

Secure the source(s) in the source changer in accor-
dance with the appropriate source changer instruction
manual.

Disconnect the control unit and source guide tube from
the exposure device as in Section 5.2 D. Disassembly,
and disconnect the source guide tube from the source
changer,
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3.2 E. 14, Remove the source identification plate from the
exposure device and attach it with seal wire to the
source holddown cap.

15, If the exposure device contains a source, affix the
identification plate of the new source to the ex-
posure device. 1If not, attach an EMPTY tag to the
handle cf the exposure device.

16. 1If the source changer is to be transported, survey it
to determine the correct shipping label required as in
Section IV.- Shipping Radioactive Material.(Radiation
levels must not exceed 200 mR/hr at the surface nor
10 mR/hr at 3 feet from the surface). Bolt the source
changer cover in place and secure it with seal wire.

17. Return the source changer promptly to Tech-Ops,Inc.

3¢3 gUARTERLY INSPECTION AND MAINTENANCE OF THE RADIOGRAPHIC EXPOSURE

A. General Information

Periodic inspection of the exposure device will be performed
by the radiographer or Radiological Safety Officer at °
intervals not to exceed 90 days.

B. Procedures

The following procedures will be used for inspection and
maintenance of the radiographic exposure devices. The results
of the inspection will be recorded on the radiographic
Equipment Quarterly Inspection Record (Fig. 5.01).

arterly Inspection and Maintenance of the Radiographic
Xposure Device (Gamma Industries Equipment)

a. Inspect labeling on exposure device, The warning
signs and source identification tags should be dis-
tinct and legible.

b. Perform a physical radiation survey. (The radiation
levels specified are with the sealed source in the
shielded (i.e., "off" position )). If the unit shows
readings greater than these, it will be locked in
the storage vault, a survey will be performed around
the outside of the storage vault and the RSO will be
notified immediately so that corrective action may
be undertaken,
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Radiographic exposure devices measuring
less than four (4) inches from the sealed
source storage position to any exterior
surface of the device shall have no radia-
tion level in excess of 50 milliroentgens
per hour at six (6) inches from any exterior
surface of the device. For the appropriate
exposure device, see Section 3.4, C., 1.

2. Radiographic exposure devices measuring a
minimum of four (4) inches from the sealed
source storage position to any exterior sur-
face of the device, and all storage containers
for sealed sources or for radiographic ex-
posure devices, shall have no radiation level
in excess of 200 milliroentgens per hour at
any exterior surface, and ten (10) milli-
roentgens per hour at one meter from any
exterior surface. For the appropriate expo-
sure device, see Section 3.4, C., 1.

Inspect the source outlet by first removing
safety plug. The outlet should be round and
smooth so that it will match with the 1.D. of
the source tube., I1f the exposure device has a
threaded outlet port, the threads should be
clean to accept the threaded source tube con-
nection. The threads should not be stripped
or worn, otherwise the source tube will not
fit properly when threaded, and the source
could possibly become jammed in that area.
Threads can be kept in excellent condition

by inserting the correct safety plug when
unit is not in use.

Check unit for proper position of pigtail in the
locked position in unit. Make certain that the
pigtail cannot be retracted from the lock box

of unit, When in the locked position, the pig-
tail should be free to move in and out approx-
imately 1/2" for connection of the inner drive
cable connector. If unit is locked and pigtail
is able to be moved in and out more than 1/2",
either the fork on the lock is worn or bent,

in which case the lock should be replaced, End
connector on the pigtail should mate with the
connector on the end of inner drive cable con-
nector,
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The lock plunger should be inspected and checked
for ease of operation. Foreign matter may at
times foul the plunger and make it inoperative.
This would prevent free travel of the source in
and out of the lock box. When the key is in-
serted into the lock to unlock the unit, norm-
ally the lock should spring upwards abruptly,

due to the spring tension within. When the lock
is depressed to secure the unit, the operator
should feel a sufficient amount of spring tension
from the lock, and it should produce an audible
click when fully locked. 1If the lock fails to
spring up when unlocked, and remains in the
locked position when the key is turned or a
gritty sound or feeling is encountered when the
lock is pulled up or pushed down, and if the

lock fails to click when depressed, the following
procedure must be used to rectify the difficulty:

Maintenance -

The lock must be removed from the unit by
unscrewing the set screws in the side of the
lock box, The pigtails must be held in the
"locked" position with tape., Insert key into
lock and twist upwards to remove lock from
housing. Observe the bottom plate on the

lock to see i1f the plate has come off, due to
pressure, This plate should be pressed on
tightly. 1If this plate is off, replace with

a new lock. 1If there is corrosion and dirt or
caked oil and grease inbedded in the lock, this
can be cleaned with electronic spray cleaner or
suitable cleaner, and a fine stiff brush. Agply
cleaner and brush vigorously until the norma
spring tersion and smoothness of operation
returns, Never lubricate with regular oil or
grease, If lubrication is necessary, powdered
graphite should be dusted into the lock sparingly.
However, if the lock has been fused shut or eaten
away by corrosion, replace with a new lock. Re-
place {ock by placing it in the same position
and tighten set screws enough to hold in place.

The lock housing should be flush with the ex-
posure cevice container. 1If it is loose and not
flush, this situation can be rectified by tight-
ening the set screws around the edges of the lock
housing.
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5.3 B. 1‘ e.

The threading on the inside of the housin% should
not be cracked, chipped, or worn. Check for this
condition by screwing in a control cable end.

When the lock is removed for cleaning or replace-
ment, the cavity for the lock should be wiped
free of grease, oil, or dirt around the pigtail
opening as well as the lock cavity.

2. Inspection of the Source Tube

a,

Inspect source tubes for damage such as crimps,
foreign matter, ease of connecting, and disconnecting
from exposure device.

Check source tube for proper length to match the
correct length of control cables. Source tube must
be shorter in length than control cables.

Check all mating sections to be certain that all con-
nectors are proper and be certain that the source
tube has a sealed source end adapter.

Maintenance -

Crimps, kinks, and other damaged places may be cut
out, and connectors placed on ends so that tube is
not shortened excessively. New connectors can be

put on the source tube, if the old ones are un-
satisfactory. Foreign matter may be washed from tube
with solvent and blown with compressed air. 1f the
swivel adapter does not turn freely around the flare,
clean it with electronic spray cleaner and a brush.
1f lubrication is necessary, dust a small quantity of
dry graphite between swivel and flare. If this treat-
ment does not help, or the threads are stripped or
cracked, the source tube will be replaced.

3. Inspection of the Control Cables

Inspect the swivel adapter. The swivel adapter is the
threaded piece which threads into the remote unit,
through which the inner drive cable connects to the
pigtail. 1t should be tightly threaded to the control
cable, The threads should not be worn or broken. The
swivel should turn freely and should not extend over
the flare
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Inspect the drive cable for wear, rusty sections,
causing cable to become stiff and non-flexing, kinks,
or other damaging conditions that would prevent cable
from running on gear in the gear box housing. To
inspect this, crank it out slowly into a clean con-
tainer while inspecting the cable for defects. The
cable should not be rusty. This can be prevented by
periodically wiping the cable with trichgorethane and

a cloth. en lubricate it with a thin film of
molykoat. Observe the connector on the cable for

signs of wear. 1If the round key-hole through which

the pigtail connects is enlarged or loose on the

inner drive cable, the inner drive cable must be re-
placed. The connector on this inner drive cable should
be crimped tightly to the cable., This can be deter-
mined by passing a small nail through the key-hole and
abruptly pulling on it and twisting. If it is fastened
securely, it will not pull off, The connector must
mate properly with the pigtail,

Maintenance -

The drive cable should be cleaned with 2 solvent such
as varsol or diesel fuel. This is done to remove sand,
dust and other foreign matter that will cause abrasions
in the exposure device and gear box drive mechanism,

Drive cable that has become rusty and non-flexible
should be replaced. Failure to replace cable may cause
controls to become stiff, hard to operate, wear ex-
cessively, and possibly break. The cable would usually
break when the source is exposed. Lubrication of the
drive cable is important. In areas where there is a
problem with sand or other abrasive material, dry
powdered graphite is excellent., Graphite should not

be packed continually since it will tend to pack in the
gear box and cause excessive wear to the gear housing
and to the gear. Where the control cables can be kept
reasonably clean, a light oil will be adequate.

Inspect the control assembly. This assembly consists
of the gear box assembly and the crank handle. The
bronze bushings in the gear housing and the plate are
the most likely places to find wear. When these
bushings are worn they tend to permit the gear to wobble
and eventually wear out., Usually (due to some build-
up on the drive cable or the gear teeth) there will be
some wear around the inner circumference of the housing.
This will permit the drive cable to slip on the gear
and prevent source from moving properly through the
exposure device,
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Maintenance -

It is suggested that if powdered graphite is used as

a lubricant the gear box be cleaned with compressed

air occassionally so as to remove any packed graphite
in the gear mechanism. The application of some type of
light oil on bronze bushings will help prevent ex-
cessive wear. If tubing threads are broken, teeth

are missing, or the bronze bearing has excessive wear,
request a replacement. Check handle assembly for

wear and periodically tighten the screws which hold

the handle assembly together.

Inspect drive cable housing or conduit. This conduit
can be damaged by dripping it across a hot weld,severe
kinking, or by dropping some object on the conduit.
Any of these can prevent the drive cable from moving
freely. The conduit at the end connections may become
damaged from excessive flexing while being assembled
or disassembled

Maintenance -

In any case where the inner liner has been damaged,
the conduit must be replaced. When the outer covering
has been damaged, waterproof tape should be wrapped
around the break to prevent the entrance of water or
other corrosive substance., If the extreme ends of the
conduit are damaged, they tend to permit the gear to
wobble and eventually wear out,

B uarterly Inspection and Maintenance of Model 660 and 680
gxposure ﬂévIce Control Unit (TECH/OPS EQUIPMENT)

1.

Drive Cable, Control Housings and Source Guide

Tubes - Disassembly

To service the drive cable, control housings and source
guide tubes, follow these steps:

A'
B.

Disconnect the control unit from the exposure device.

Turn the hand crank of the control unit in the EXPOSE
(counter-clockwise) direction until the crank will no
longer turn. Do not use force, as this may damage the
drive wheel inside the control box. The emergent
cable should be cranked into a bucket or other con-
Lainer to keep it clean,

Disconnect the control housing from the RETRACT side

of the crank and remove the stop spring from the drive

cable, The drive cable will now pass through the crank,
Page 10 o“' 36

Rev, 0



Turn the crank until the drive cable is totally
disconnected.

Pull the drive cable out through the Model 661 control
cable connector and coil it with a radius of no less
than 4 inches.

Remove the Model 661 control cable connector and con-
nector plug from the control housings, and disconnect
the other control housing from the crank., Label the
housings for proper reassembly.

Clean the drive cable with chlorothene and flush the
control housings and source guide tubes.

Using compressed dry air (15psi max.) thoroughly dry
the drive cable, control housings and guide : bes. Any
remaining solvent can cause permanent damage.

Check the source guide tubes for binding by holding
them vertical and dropping a dummy source (or jumper)
through them,

Wipe the guide tubes and control housings with a cloth

soaked in chlorothene and flex them to check for in-

ternal damage. Damage is evidenced by a crunching

feelin% when the housing or tube is bent. While doin
e

this, el for dents. Cut, flattened or burnt contro
housings or guide tubes should be repaired or replaced.

The guide tubes or control housings may be covered with
tape where only the outer plastic is cut through.

Using a Model 550 no-go gauge, check the male connector
of the drive cable. If the ball of the connector fits
through the hole of the gauge or the ball shank fits
into the slot in the gauge, the connector is worn and
the cable must be replaced, Refer to Figure 7.1

Lightly grease the cable using TEXACO "Uni-Temp"

grease, Other grease may form tar~ or corrosive com-
pounds when exposed to radiation.
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3.3 Ce 2. Crank Assembly - Model 693 Control Unit

To service the 693 control unit, perform the
following steps:

Disassembly

A. Remove the control housing and drive cable from the
crank assembly as described in the previous section,

B. Remove the control box housing from the frame by
unscrewing the four binder head screws and 3/8" nuts.

C. Remove the crank arm assembly from the control box
housing by removing the 5/16" hex head bolt.

CAUTION
Make sure the cable adapters stay in
the lower control box housing during
separation., Care should be taken to
avoid possible injury from or loss of
the tension-loaded wear strip.

D. Separate the two halves of cthe control box housing,
keeping the cable adapters in the lower control box
housing to ensure the wear strip does not fly out.
Remove the drive wheel,wear strip, two cable adapters,
two brake jaws, brake arm and brake bearing.

E. The two ball bearing assemblies in each side of the

control housing may be left in place.

Remove the odometer mount cover from the odometer
mount and check the odometer unit for proper operation.
The unit should turn freely and wichout excessive play.
Clean the helical gear with chlorothene and lightly
grease it, If the odometer assembly is defective,
it must be replace as a unit.

To service the odometer, remove the odometer mount
cover from the odometer mount., Remove the odometer

reset knob by unscrewing the two set screws, and
unscrew the two attaching large round head screws,
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3.3

C.

2.

Reassembly

A.

Clean all the control box parts in chlorothene and
dry them thoroughly with compressed dry air (15 psi
Maximum). Inspect for damage and excessive wear.
Replace and defective parts.

Lightly grease all moving parts at their contact
surfaces.

Place two cable adapters in the lower control box
housing with the angled sides facing inward in order
to provide clearances for the drive wheel,

Place the wear strip in the control housing.

CAUTION

Insert the wear strip with care,
since it will be under tension and
could pop out.

Place the drive wheel (6) in the lower control box
housing (4).

Position the two brake jaws (15), brake bearing (13)
and brake arm (16) in the lower control box housing.
When installing the brake jaws, face the worn sides
awzy from the drive wheel, as this increases their
life.

Place the upger control box housing over the lower
control box housing while keeping them level, and
press them together.

Check the control box for proper reassembly by turninf
the shaft, It should spin freely. If not, disassemble
and reinspect the parts for damage and proper align-
ment., Reassemble and check the operation again.

Resecure the odometer to the odometer mount (20) and

secure the odometer reset knob(29) and odometer mount
assembly cover (34) in place,
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5.3

5.4

2. J. Secure the control box to the control handle (17) and
odometer mount (20) with the four large binder head
screws and 3/8" nuts, and secure the crank arm
assembly (3) to the shaft with 5/16" bevel washer
and 5/16" hex head bolt. Follow step 12 of the pre-
vious section for checking of operation.

INDUSTRIAL X-RAY MACHINES

A.

General Information

The potential hazards associated with industrial X-ray
equipment are electrical and radiological. The equipment
currently used by this company has been designed to control
these hazards, The X-ray units will be operated and serviced
only by personnel who are authorized by the Chief Radio-
grapher or Radiation Safety Officer to perform such work.

The following procedure will apply to all use of X-ray
equipment by authorized personnel:

1. Have an operating survey meter on hand always and
use it.

2. The transportation of an X-ray machine to a site
requires no shielding or posting of the vehicle
because an X-ray machine must be energized. The
device will be secured in the vehicle to prevent
unauthorized removal.

3. An area on the site to perform the radiography will
be selected that is as remote from other personnel
as possible or an area will be cleared and roped off
to prevent entry during exposures. Sufficient
"CAUTION RADIATION AREA" signs will be posted and
the radiographer will position himself so as to see
anyone who might enter the area,

4, Obtain key for X-ray machine,
5. Position all equipment for making the radiograph.
(Radiographer should take advantage of local s ield-

ing when possible to limit the amount of radiation
he received,
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5.4 B. 6.

10.

11,

12,
13.

The radiographer or assistant radiographer will
record on a Technique Sheet all pertinent variables
for each radiographic exposure. This record will
be signed or initgaled by the operator responsible
for the shot,

Clear all persons from the radiation area, post
appropriate radiation warning signs at the approx-
imate distance from the X-ray tube relative to the
amount of radiation used, and place the area under
surveillance or secure all entrances.

Proceed with the exposure. Survey the area and
check the locations of radiation warning signs.
Record results of survey on the Radiation Survey
and Utilization Record form.

Maintain continuous surveillance of high radiation
areas except if the area is equipped with a radiation
control device or an alarm system, or, where the high
radiation area is kept locked to prevent any ac~idental
or unauthorized entrance. The radiographer will at
no time leave the vicinity of the control console while
an exposure is in progress; if anyone enters the re-
stricted area the machine will be chut-off and the
Eeraon removed from the area. If the radiographer and
is assistant leave the vicinity of the machine, the
machine will be locked and the key removed to prevent
anyone from operating the machine,

In the event of a malfunction of the unit, the line

voltage plug will be removed until the malfunction
is corrected.

Secure equipment upon completion of exposure, making
sure the current to the X-ray tube is off.

Record dosimeter pencil reading.

1f the machine is to be left at a site overnight, or
longer, it will be secured in a manner to prevent it
from being removed and the lid kez and the control key
will be retained in the radiographer's possession,

5.5 PRODUCT MALFUNCTIONS AND DEFECTS

A. Malfunctions and defects to be reported:
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All defects found as listed on daily check list.

Any condition that could cause a source to mal-
function during operation such as guide tube crimps,
control cable end loose, key hole ?a not round; if
in doubt do not use equipment and notify R.S.O.

When are malfunctions and defects to be reported.
1. All malfunctions and defects are to be reported

immediately and will be evaluated prior to
equipment use.

All malfunctions and defects are to be recorded

on the survey and utilization record and signed
by the radiographer.

person to report any malfunction of equipment.

An assistant radiographer reports to the
radiographer in charge.

The radioirapher reports to the R,S.0,

immediately prior to use of the equipment,
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FIGURE 5.01(A)

DATE INSPECTED BY

GAMMA INDUSTRIES EQUIPMENT
QUARTERLY INSPECTION AND MAINTENANCE
OF EXPOSURE DEVICE

Equipment S/N

1) Labeling, warning signs and source ID distinct and legible. (yes) (no)

2) Physical radiation survey within required limits. (yes) (no)

3) Source pigtail in locked position, (yes) (no)

4) Condition of lock box and lock plunger inspected for ease of
operation. (yes) (no)

S; Outlet port mates with source guidetube, (yes) (no)

6) List corrective measures,

SOURCE TUBE
Length Material
Does tube have any crimp markings? (yes) (no)

Do fittings match unit? (yes {(no

1s tube fraying near adapters? (yes) (no
Source stop end proper and connected? (yeo; (no)
List any unusual conditions.

List corrective measures,

CONTROL_CABLES

Length of control cable

Swivel adapter OK? éyel) (no)
Drive cable inspected in accordance with 5.3 (B)(3)(b). (yes) (no)
List any ususual conditions

List corrective action

Control Assembly inspected 1AW 5.3 (R)(3)(c). (yes) (no)

List any unusual conditions

List corrective measures
Drive cable conduit inspection OK? (yes) (no)
List any unusual conditions
List corrective measures
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FIGURE 5.01(B)

DATE INSPECTED BY

TECH/OPS EQUIPMENT
QUARTERLY INSPECTION AND MAINTENANCE
OF EXPOSURE DEVICE

Equipment S/N
1) Labeling, warning signs and source ID distince and legible, (yes) (no)
2) Physical radiation survey within required limits, (yes) (no)
3) Source pigtail in locked position, (yes) éno)
4) Condition of lock assembly inspected for ease of operation, (yes) (no)
5) Outlet port mates with source guidetube, (yes) (no)
6) List corrective measures
SOURCE TUBE
Length Material

Does tube have any crimp markings? (yes) (no)

Do fittings and sections match master section? (yes) (no)
Is tube fraying near adapters? (yes) éno)
Source stop end proper and connected? yes) (no)
List any unusual conditions.

List corrective measures,

CONTROL CABLES
Length of control cable

Drive cable 1n3gcctcd in accordance with 5.3 (C)(1). (yes) (no)
List any unusual conditions,

List corrective action,

Control Assembly inspected TAW 5.3 (C)(2). (yes) (no)

List any unusual conditions

List corrective measures

Drive cable conduit inspection OK7 (yes) (no)
List any unusual conditions
List corrective measures
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6.0 EgiggDi AND OC§§S§ONS FOR LOCKING AND SECURING RADIOGRAPHIC

6.1

6.2

General Information

All radiographic exposure devices and storage containers
are provided with suitable locks or locking devices to
prevent unauthorized or accidental removal of the radio-
active material. The exposure devices or X-ray machines
must be kept locked at all times, except when under the
direct supervision of a radiographer or his assistant.

Locking and Securing

A. During radiographic operations, the exposure device
must be locked and surveyed after each exposure.
The survey limits must not exceed those listed in
Section 3.4, C.

B. Upon completion of radio%ruphic operations, the
exposure device must be locked, safety plugs inserted
and secured in its proper storage container and the
container locked (providing the exposure device has
a storage container),

C. The device or storage container will then be locked
in the transporting vehicle while returning the
device to its permanent storage area.

D. After returning the exposure device or storage
container to its permanent storage area, the storage
area will be locked.

E. When vehicles are used for storage areas ovotnight,
the exposure device and storage container must be
locked and then locked in the vehicle., The keys
must be kept in the possession of the radiographer.

In the event it is necessary to secure the source

by lockini it in the trunk of a car or body of a
truck, sufficient shielding must be provided so that
maximum radiation levels on the surface of the vehicle
or enclosure will not exceed 2 mR/hr. The exterior

of the vehicle will be identified by posting the sign,
"CAUTION=RADIOACTIVE MATERIAL".

F. In the course of field work with radioactive materials,
it is necessary at times to temporarily leave work
site to process film, discuss interpretations, etc.

In those cases, the exposure device must be locked and
secured with a chain and lock to an immovable object.
Keys shall be kept in the possession of the radio-
rapher during his absence. The exterior of the
evice must be posted with the sign, "CAUTION -
RADIOACTIVE MATERIAL".
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6.2 G. Rooms or areas maz be utilized at field
locations overnight, provided that proper
. signs are posted around storage container
or device and approval has been granted by
client and client is aware of the storage
area location.

1. Lock device in storage container.
2. Lock storage container.

3. Post "CAUTION - RADIATION AREA'" and
"CAUTION - RADIOACTIVE MATERIAL" warning
signs at entrance to storage room,

In the event that an adequate storage facility
is not available at the ggeld location, the
device or container will be secured with a
chain and locked to the work or the building
and radiation warning signs posted.

H. In-Plant Storage

A radioisotope storage area is provided for
the safe storage of the exposure devices.
The storage area must be posted with the
warning signs containing the words, "CAUTION-
RADIOACTIVE MATERIAL'". The exposure devices

. must be returned to the radiographic storage
vault when operations are completed. The
entrance to this area must be kept locked at
all times.

Page 10.4-46
Rev, 0




7.0

TRANSPORTATION OF RADIOGRAPHIC DEVICES

7.1

7.2

General Information

Exposure devices or source changers can be transported
by truck, boat, aircraft or automobile, provided that
appropriate regulations of the Department of Transport-

ation
Vehic

le

U. S. Nuclear Regulatory Commission and State
laws are obeyed.

ransporting Remote Operated Radiographic Devices
to JoE Sites

A.

Prior to the removal of an exposure device from any
storage area, the radiographer shall check the device
with a survey meter. If results of the radiation
survey show readings greater than the specified
limits given below, the RSO is to be contacted
immediately.

1)

Limits on levels of radiation for radiograﬁhic
exposure devices and storage containers (the
radiation levels sYecified are with the sealed

source in the shie

a)

b)

ded (i.e., "off") position).

Radiographic exposure devices measuri

less than four (4) inches from the sealed
source storage position to any exterior
surface of the device shall have no radia-
tion level in excess of 50 milliroentgens

per hour at six (6) inches from any exterior

surface of the device. For the appropriate
exposure device, see Section 3.4, C., 1.

Radiographic exposure devices measuring a
minimum of four (4) inches from the sealed
source storage position to any exterior
surface of the device, and all storage
containers for sealed sources for radio-
graghic exposure devices, shall have no
radiation level in excess of 200 milli-
roentgens per hour at any exterior surface,
and ten (10) milliroentgens per hour at one
meter from any exterior surface. For the
gpzropriatc exposure device, see Section

. , C.' 1.

The radiographer or radiographer's assistant shall
be in constant attendance during preparation of the
device or container for transportation,
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7.2

No radiographic device shall be moved unless it is
lncked and all safetv plugs are properly inserted.
All exposure devices must be locked in their storage
containers.

The remote operated radio§raph1c devices and source
changers used by Technical Services are provided
with their own shipping containers and need not be
crated, but must be properly positioned in the trans-
porting vehicle and firmly secured by the use of
ropes, straps or blocks so as to avoid bouncing,
sliding or other movements.

A radiation survey must be conducted on the outer
surfaces of the vehicle to assure that radiation
levels do not exceed 200 mR/hr.

A radiation survey must be within the passenger
compartment to assure that radiation levels are not
above 2 mR/hr. 1If necessary, lead or concrete
shielding should be secured around the device or
storage container to reduce radiation levels to

2 mR/hr. or less.

The exterior of the transporting vehicle must contain
the placard '""Radioactive' when required by DOT Regula-
tions. This placard must appear on all of the four
sides of the vehicle and must meet the requirements

of DOT. This placard is to warn passersby and
emergency crews that radioactive material shipments
are in the vehicle. The placard will alert emergency
crews to the need for taking appropriate precautions
in case such vehicles are involved in accidents.

Except when a vehicle containing an exposure device

is under the direct surveillance of the radiographer
or the assistant radiographer, it shall be kept locked
at all times.

Keys to exposure devices, storage containers and the
vehicle shall be retained by the radiographer during
the transportation of exposure devices.

I1f overnight stops are required enroute, the vehicle
should not be parked on main thoroughfares.

In the event of a road accident involving the trans-

porting vehicle, the instructions in Section 8.6
must be followed.
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7.3

7.4

Transporting X-ray Machines

A. The transportation of an X-ray machine to a site
requires no shielding or posting of the vehicle
because an X-ray machine must be energized. The
device will be secured in the vehicle to prevent
unauthorized removal.

B. I1f the machine is to be left at a site overnight,
or longer, it will be secured in a manner to
prevent it from being removed and the lid key and
the control key will be retained in the radiographer's
possession.

Transportation of Exposure Devices by Commercial Carrier

The Radiation Safety Officer is responsible for prepara-
tion of the packaging and necessary forms for shipment
of exposure devices by commercial carrier. The radio-
grapher is not to offer a radiographic exposure device
to a commercial carrier for shipment.

8.0 MINIMIZING EXPOSURE OF PERSONS IN THE EVENT OF ACCIDENTS

8.1

General Instructions

Radiation accidents can occur wherever radiation equipment
or radioactive materials are used or stored. Radiation
may be an added hazard in the event of a fire or a variety
of other emergencies. Adequate preparedness and care can
avoid most accidents and can minimize radiographic exposure
damages resulting from accidents if they do happen.

When any of the following occurs, it shall be considered
an accident and the appropriate emergency procedure shall
be followed:

A. Damage to radiographic equipment

Fire involving a sealed source

Theft of a sealed source

Loss of a sealed source

m w0 W

Accident involv . ; the vehicle which
is transporting a sealed source

F. Unauthorized or accidental entry to
restricted area

G. Accidents involving possible overexposure
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8.2

8.3

After reporting the accident and/or leaving word
for the RSO to provide assistance, the radiographer
will return to the res:ricted area and continue to
maintain surveillance until corrective action can
be taken by the RSO or personnel authorized by the

DO NOT, at any time, threaten your own safety by

tryIn% to retrieve or repair exposure device. Stay
the area until the Radiation Safety Officer

arrives, regardless of the time lapse for him to

Upon the arrival of your Radiation Safety Officer,
you may aid him in taking the necessary steps to

Dosimeter pencils must be checked constantly during
the emergency conditions in order that you may

account for all exposure received during your assign-
ment. Calculations must be made to determine radia-
tion levels when making the necessary repairs. Time,
distance and shielding must be calculated to determine

The radiographic exposure device will not be used
again until repairs are made by the manufacturer
and the eguipment is inspected by the Radiation

i

Lock device and perform radiation survey of guide
tube and device to assure source is in shielded

Disconnect source cables and insert safety plugs,
Remove the exposure device from the fire zone, if

Notify fire company nearest your area, giving them
the name and address of the location of the fire.

G.

RSO to retrieve the source.
H.

out o

get to the restricted area.
I.

relieve the hazards.
J.

the allowable working limits.
K.

Safety Officer.
Fire Involving a Sealed Source
A. Return source to exposure device.
B.

position.
C.

if possible.
D.

possible.
E.
F.

Notify Radiation Safety Officer and give him
complete details,
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8.2

Accidents Involving Radiographic Equipment

A.

The radiographer will attempt to retract the
source if possible.

If source cannot be retracted, immediately
re-survey the restricted area and adjust peri-
meter of roped off area to 2 mR/hr. or less
and position additional '""CAUTION - RADIATION
AREA" signs where needed.

Do NOT t to repair damaged equipment or
retrieve a loose source.

Keep restricted area under constant surveillance,
keeping out all unauthorized personnel.

If the radiographer does not have a helper on
this assignment, locate a responsible person
such as plant guard, shop foreman or a person
whom you feel is safety conscious and would

keep unauthorized personnel out of the restricted
area during your absence. Give the responsible
person instructioas not to permit any person in
the area and in the event of accidental entry,
get individual's name, address and telephone
number and his location while in the area.

The radiographer will telephone the RSO and
give complete details of the emergency.

RADIATION SAFETY OFFICER

Edward Handrahan - Technical Services Division of

Vector Corporation

Business Phone: 412-687-7100
Home Phone: 412-265-3873

I1f the RSO cannot be located, leave word with

the RSO's office and/or the switchboard, emphasiz-
ing the urgency of locating the RSO and obtaining
his assistance. The radiographer can also call
Applied Health Physics collect (412) 563-2242,
stating that this is an emergency and assistance
is needed and give the telephone number where he
can be contacted at or near the emergency site.
The radiographer must be certain that the telephone
number he gives to AHP or the switchboard will be
attended and the person answering that telephone
will be able to get in touch with the radiographer
after he returns to the restricted area to await
help.
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8.3

8.4

8.5

8.6

If unable to remove the sealed source from the fire
zone, be sure to give the firemen the location of

the radioactive material. DO NOT permit firemen to
enter Radiation Area after Tire has been extinguished
until a thorough examination evaluates the extent of
the damage to the radiographic equipment.

Gather all facts pertinent to the accident and be
ready to present them to the proper persons. This
should include names, addresses and telephone numbcrs
of all persons suspected of having been in, near or
over the radiation area.

Theft of Sealed Source

A.

Loss

Notify the foreman at job location and/or plant
guard to assure that no person will leave the premises
without first being monitored.

Notify your Radiation Safety Officer, giving him
complete details of the emergency, so he may in turn
notify the proper authorities immediately.

Gather all facts pertinent to the theft and be pre-
pared to present the facts to the proper authorities.

of Sealed Source

Notify the foreman at job location and/or plant
guard to assure that no person will leave premises
without first being monitored.

Notify your Radiation Safety Officer giving him
complete details of the emergency, so he may in turn
notify the proper authorities immediately.

Gather all facts pertinent to the loss and be pre-
pared to present the facts to the proper authorities.

Vehicular Accident

Assuming that you are physically able and your survey
meter is working properly:

A.

Survey vehicle for radiation intensities. If source
has been knocked out of the safe position, restrict
the area to a 2 mR/hr. or less and allow no unauthor-
ized curious bystanders near the vehicle and/or
restricted area.

GCet notification of accident to local law authorities.
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8.6

8.7

C. Upon arrival of local law authorities, describe
the conditions that exist and have them control
your Radiation Area until you have notified your
Radiation Safety Officer, giving him complete
det:ils and have received instructions for corrective
action.

D. If survey instrument has been damaged and a visual
examination detects any indication of damage to “he
source or source container, the vehicle shall be
isolated and arrangements made to secure an operable
survey instrument. In any event, locate an operable
survey meter before entering the radiation area.
Colleges, hospitals and State Health Departments
have survey instruments available that can be borrowed
or rented in case of an emergency. If this accident
occurs on a turnpike or expressway, traffic must be
routed around the vehicle at a safe distance depend-
ing on the type of isotope and its strength. Local
authorities must be cautioned about the hazards
that could develop by curious bystanders loitering
near the vehicle.

Assuming that you are unconscious, the warning signs on
the vehicle will advise the general public and local
authorities that you are hauling radioactive material.

We must assume that the local authorities are trained to
handle a situation of this nature and will take the
necessary action to apply medical aid for your protection.
This is the importance of placing signs on the vehicle:
""DANGEROUS - RADIOACTIVE MATERIAL" or "RADIOACTIVE" to
warn them of the potential hazards involved.

I1f the radioactive material you are hauling has been
locked and secured as prescribed by this document, then
this should minimize the danger of the source becoming
loose or free from its prescribed storage container.

Unauthorized or Accidental Entry to Restricted Area

A. Immediately remove person or persons from Restricted
Area and to not permit any individual to re-enter
the area again.

B. Notify Radiation Safety Officer and give complete
details.

c. Gather all facts pertinent to the accident and be
ready to present them to the proper persons. This
should include names, addresses and telehpone num-
bers of all persons suspected of having been in the
radiation area.
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8.8

Accidents Involving Possible Overexposure

I1f any of the items listed in General Instructions shall
cause or threaten to cause an overexposure to personnel,
the radiographer must:

A.

Remove personnel involved from radiographic operations
area immediately.

Notify the Radiation Safety Officer immediately.

In case unauthorized personnel are involved, get the
name, address and telephone number of the person or
persons suspected and gather all facts pertaining to
the cause of the exposure.

|

|
Post area properly, if hazard exists.

|

facts on just how the exposure occurred and present

|
Have the person or persons complete a statement of
the report to the Radiation Safety Officer.
|
|
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9.0

PERSONS TO CONTACT IN THE EVENT OF AN EMERGENCY

. 9.1 General Information

In the event of an accident or any difficulty involving
the use of radioactive materials, the Radiation Safety
Officer is to be notified immediately. DO NOT minimize
the seriousness of the emergency. Improper or incomplete
information over the telephone may be misconstrued and
might result in improper corrective action.

9.2 Persons to Notify

RADIATION SAFETY OFFICER

Name: Edward Handrahan

Plant Phone: (412)687-7100

Home Phone: (412)265-3873

Yeddededddok dk hdkhddh hd hhdhdokh ko k

Name: John Chabal
Plant Phone: (412)687-7100
‘ Home Phone: (412)337-4074

Fhhhhdk Ahdhdh b hhdhd b hhddh it
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10.0 MAINTENANCE OF RADIATION RECORDS AND REPORTS

10.1 Records

The various records that must be maintained by radiography
personnel have been shown in various sections of this
manual. These records must be accurate and up to date

at all times.

Below is a summary of those records which must be completed
by radiography personnel during the course of their work.

Daily Dosimeter Pencil Readings - Figure 2.01;
Section 2.3,C.

Radiation Survey and Utilization Record -
Figure 3.02; Sections 3.4,C; 4.3,A;
%.3,8; 3.1.0; 5.2,0.

Radiographic Equipment Quarterly Inspection
Record - Figure 5.01; Section 5.3,B.

Mark V Leak Test Data Form - Figure A.0l;
Section A.3,3.

10.2 Statements

In addition to records that must be maintained per reg-
ulations, we require statements to be made when certain
unusual circumstances develop. These statements must be
prepared by the person or persons involved in the unusual
circumstances and must be forwarded to the Radiation

Safety Officer. Statements shall be made on the following
unusual events:

A. Overexposure

B. Dosimeter Pencil off scale

C. Lost Film Badge

D. Lost Dosimeter Pencil

E. Film Badge dropped in exposure area during
radiographic operations.

F. Possible Overexposure
G. Emergencies that require corrective action.

H. Malfunction of the Radiographic Exposure Device,
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ITEM 10.5

. 1.0 LEAK TESTING PROCEDURES

1.1 General Instructions

Each sealed source shall be tested for leakage at intervals
not to exceed six months. In the absence of a certificate
that a test has been made within the six months, the sealed
source shall not be put into use until tested. It is
essential that such tests be performed in accordance with
regulations of the U. S. Nuclear Regulatory Commission and/
or applicable State Radiological Health Agency. It is
essential that such tests be performed in accordance with
t?ese regulations and conditions of our Byproduct Materials
License,

1.2 Radiation Protection Measures During Leak Test

Precautionary measures must be observed by the individual
authorized to leak test sealed sources with the Mark V Leak
Test Kit for radioisotope users licensed by the U. S. Nuclear
Regulatory Commission and/or Agreement-State. They may be
summarized as follows:

1. Remote controlled radiographic exposure devices shall be
leak tested by conducting the test on accessible surfaces
. of the device upon which contamination mught be expected
to accumulate. (For example, the interior of the source
tube tip)

NOTE: When testing such devices, the sealed source must
be in the "SAFE" position. This must be confirmed by
conducting a radiation survey of the device prior to per-
forming the leak test.

2. The individual conducting the test shall wear a film
badge and pocket dosimeter as required by t'e NRC license
conditions. With this same consideration, personnel
monitoring devices should also be worn bK other indiv-
iduals permitted to remain in the area where leak testing
is being performed.

3. The leak tester must monitor the test area and any adjacent
areas with calibrated survey meters, and any required signs
must be posted in accordance with Section 4 of this manual.

4. Sources must not be allowed to come into contact with the
hands or other portions of the body.
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When necessary, accessory shielding devices shall be
used in the leak testing area.

Sealed sources should be leak tested following any
incidents wherein they may be damaged. Should a source
be subjected to chemical or physical stresses beyond
those for which it was designed, an immediate leak test
is recommended.

1.3 Instructions for Use of Leak Test Kit on Sealed Sources

1.

Pre-Test Procedires

Preparation of +he Mark V Leak Test Kit:

a) Remove the plastic plug-cap with its cotton swab
insert from the plastic test tube. Add a few drops
of water to dissolve the powdered wetting agent in
the tube. Slightly dampen the swab's cotton tip
with the wetting agent solution and discard any
unused solution that may remain in the tube.

Return the prepared swab to the test tube.

b) Complete the information required on the self-
sticking, circular leak test label which is includ-
ed in the kit and securly attach to the midsection
of the test tube.

c) Carry out final preparation for all radiation
protection measures that must be employed.

General Testing Procedures

The following general testing procedures shall be used
on sealed sources:

a) Survey the radiographic device to make certain the
source is fully retracted and locked.

b) Remove the safety plug from the source tube fitting.
Do not expose the source nor unlock the device.

c) carefully swab the interior of the source hole,
running the applicator as far into the shielded
container as possible. Rotate the swab inside
the source hole to collect any residual contamination
that might be deposited if the source is leaking.
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Immediately following the wiping procedure, securely

replace the plug-cap and its swab insert into the
. labeled plastic rest tube. Avoid touching the cotton
tip to the body or other objects.

e) Replace the safety plug on the radiography device.

3. Post-Test Procedures

Pursuant to completion of the leak test, these steps must
be taken:

a) Complete the Mark V Leak Test Data Form (Fig. A.0l) in
a legible fashion. This form must be signed by the
individual who performed the sealed source leak test.

b) Enclose the Data Form and the sealed plastic test tube
in the mailing box and seal the box. Fill in the proper
return address on the Applied Health Physics, Inc.'s
shipping label and securely attach to the box.

c) Monitor all external surfaces of the mailing box with a
calibrated survey meter, such as Geiger-Muller meter
with an end-window probe detector. Post Office Department
regulations require that radiation levels at any surface
of the box must be less than 10 milliroentgens for 24
hours; i.e., an average of approximately 0.4 milliroent-
. gens per hour.

d) 1If results of the survey meet these requirements, proceed
with mailing the Mark V Leak Test Kit to Applied Health
Physics, Inc. Should the survey indicate that any sur-
face of the box has a dose rate greater than 0.4 milli-

roentgens Eer hour, immediately notify the Radiation
Safety Officer.

e) In the event the specimen indicates leakage and/or contam-
ination of 0.005 microcurie or more, Technical Services

requests immediate notification so that appropriate action
may be taken.

f) 1f the analysis indicates less than 0.005 microcurie of
radioactivity on the leak test specimen, a "Certificate
of Leak Test" similar to Figure A.02, and a sticker,
similar to Figure A.03, shall be issued by Applied Health
Physics, Inc. The sticker shall be applied to the radio-
graphic exposure device.
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FIGURE A.0L
APPLIED HEALTH PHYSICS, Inc. |
Mark V Leak Test DATa Form

Complete this form in a leaible fashion and return with the appropriate leak test
specimen to Applied Health Physics, Ine., 2986 Industrial Blvd., P.0. Bor 197,
Bethel Park, PA 15102, Phone Area Code (412) 563-2242.

NOTE: DO NOT TEST MORE THAN ONE (1) SEALED SOURCE PER KIT.

This is to certify that I have followed the instructions governing the procurement

of the enclosed leak test specimen using the Mark V lLeak Test Kit. This specimen
(leak test tube label number) was taken by:

on (date). person performing test

SOURCE DESCRIPTION:
Radioisotope Activity(mC) Model No. Serifal No. Manufacturer

INSTALLED IN:

Device Model No. Serial No. Manufacturer

(gauging, exposure,
rherapy, storage)

LOCATION:
Comganz Address

By-product Materials lLicense Number

in the event this specimen miicat o leakage and’cr emtamination o 0 00 micposard,
or more, I request that you notify me promptly by the method demoted bolow and |
agree to take appropriate arcion as required bu Title 10-CFR-31.5d(5)(€' an{ »»
34.25(d), or conditions of the above-mentioned lienae.

[:] Telephone(Collect)

(peracn to be contacted)

[:] Telegraph(Collect)
Area Colde: | )

[:] Air Mail Spec. Del. Telephone Numbor

Do not write be. w thia linc.

Analysis of the leak test specimen, No. , by Applied Health Physics, !nc.
indicated the presence of microcurie of activity on

Pursuant to the results of this leak test, the following action is recommended:

Analysis indicated 0.005 microcurie or more of radioactivity on the leak
test specimen. Immediately withdraw the source from use. Decontaminate
and repair it or conduct disposal in accordance with applicable regulations.
File a report with the regulatory agency within the time period prescribed.

Analysis indicated less than 0.005 microcurie of radioactivity on the leak
test specimen. The sealed source may be used as authorized. This source
must be leak tested again, on or before or within any auch
time period required by the regulatory agency.

This certificate is an essential record and should be maintained for tnspection by

the regulatory agency.
BY:

CERTIFICATE NO. DATE:
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3 pP HEALTH PHYSICS inc

CERTIFICATE OF LEAK TEST

NO.

This is to certify that the source indicated below was leak testing using an
approved method. The leak test was performed by .

on

Radloisotope Activity Model No. Serial No. Manufacturer

INSTALLED IN:

Device Model No. Serial No. Manufacturer

LOCAT i ON:
ERary Company Address

Analysis of the leak test specimen, No. |, By Applied Health Physics, Inec.
indicated the presence of microcurie of activity
on >

Pursuant to the results of this leak test, the following action is recommended:

‘nalysis indicated 0.005 microcurie or more of radioactivity on the

leak test specimen. Immediately withdraw the source from use. [Dernn-
[:} taminate and repair it or conduct disposal in accordance with applicable

regulations. Also, flle a report with the regulatory agency within

the time period prescribed - if required.

Analysis irndicated less than 0. y microcarie of radioactivity on the
leak test specimen. The sealed source may be used as authorized. This
[ 3
[:J source nust be leak tested again, on or before ____or

within any other such time period required by the reg:zlatory agency.

This certificate is an essential record and should be maintained for inspection
by the regulatory agency.

APPLLIED HEALTH PHYSICS, Inc.

BY:

DATE:
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FIGURE A.03

LEAK TEST CERTIFICATE NO
This source or device was loak tested on
m—

» 8ad analyeis indicated less thaa
——————————
0.008 microcurie cof - tle cosntamination.
la compliane Qt togulations, leak
testing muast \ again, on or belore

'\-
Tag -
b 4 ﬁ&d HEALTH PHYSICS toe.

-
\) P. 0. BOX 197 . BETHEL PARK, PA 15102
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ITEM 11

WASTE MANAGEMENT

Radioactive material sources will be returned to supplier

for disposal.
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