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December 23, 1994

U.S. Nuclear Regulatory Commission
License Fee and Debt Collection Branch
Division of Accounting and Finance
Office of the Controller

Washington, DC 20555-0001

Attn: Rita Messler
License Fee Analyst
Ref: License No. 45-12042-01
Control No. 256237
Subj: Renewal for Byproduct Material License
Gentlemen:

In response to your request submitted on NRC Form 577,
License Fee Requirements, enclosed is our check in the amount
of $160.00 for payment of the additional fez for renewal of
our Byproduct Material License.

If I can be of further assistance, please contact me at (804)
494-2951.

Very truly yours,

(2 ﬂmﬂ

C. A. Cherry
Quality Assdf;nce Engineer

Enclosure
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I. APPLICATION FEE DUE l. FEE NOT REQUIRED
Your request for a liceneing action is subject to the feels) in the
categoryliee) noted below in sccordence with Section 170.31 of the Enclosed is Check No. which sccompamed your
enclosed Federal Register notice. Payment of the fee 18 required request. The fes s not required becsuse:
prior 1o the issusnce of the license, renewal, or amendment.
% APPLICATION RENEWAL AMENDMENT We recerved your Check No. in peyment of
7T the fee.
e~ L] $ A —'1 ~ $ e
$ 4 é $
7-6 $ 4 , U s The Licensing staff has informed us that your request is
= ' " s 1o be considered as 8 continustion of your request dated
) $ $ , Controt No.
$ $ $
' : : Your request was combined, pnor to review. .. ‘h your
$
$ $ $ request, Control No.
4 $ $
/ . CHECK RETURNED
-~ ~
FEE(s) DUE 8 3000 ,
PAYMENT RECEIVED s 2 7 IZX®) Enclosed is Cho.ck No. which waee returned to us
v by the bank for:
AMOUNT DUE s /60

INSUFFICIENT FUNDS

Your request was recerved without the prescnbed spplication
foe. ACCOUNT CLOSED

OTHER

We ip?vsjad your Check Neo.’ /’"azm the amount of
AL . Paymant »f the additional fee noted

above 1s required. MAIL THE REPLACEMENT CHECK TO THE ADDRESS LISTED AT THE
Your request will increase the scope of your license program. TOP OF THIS FORM AND REFERENCE THE ABOVE CONTROL
Therefore. your request is subject to the appication fee(s) NUMBER.

noted above. Refer to Section 170.31 end Footnote 1{d){2).

V. LICENSE ISSUED WITHOUT THE REQUIRED FEE

Your license expired prior to the receipt of your spplication for .
tenewal. Theratfore, your request is subject to the applicstion LiconseNo. . AmendmentNo. . issued on
fee(s) noted above. Refer to Section 170.31 and Footnote was 1ssued without the required fae being
1(e). coliected. The fee required is noted in Section | of this form.
MAKE PAYMENT OF THE FEE(S) TO THE U.S. NUCLEAR The scope of your iicensed program was incressed. Thersfore,
REGULATORY COMMISSION AND MAIL THE PAYMENT TO THE Your request 1s subject to the spplication fee(s) noted in Section
ADDRESS LISTED AT THE TOP OF THIS FORM. IF WE DO NOT 1 of ttws form. Refer to Section 170.31 and Footnote 1(d)(2). 3
RECEIVE A REPLY FROM YOU WATHIN 30 CALENDAR DAYS FROM N
THE DATE LISTED BELOW, WE SHALL ASSUME THAT YOU DO Baceuse of the urgency of your request, the icense was resued R
NOT WISH TO PURSUE YOUR APPLICATION AND WALL VOID THIS without remuttence of the prescnbed fee noted in Section 1 of
ACTION. thie form. 5
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STANDARD PROCEDURES NORSHIPCO/RT (REV 7)

ENCLOSURE ONE

NORFOLK SHIPBUILDING & DRYDOCK CORPORATION
(NORSHIPCO)

INDUSTRIAL RADIOGRAPHY PROCEDURE



STANDARD PROCEDURES NORSHIPCO/RT (REV 7)

PREFACE

SCOPE

To establish the standard procedures and responsibilities for the use
of Iridium 192 and Cobalt 60 sealed sources when used for Industrial
Radiography and to provide stringent safety measures to be observed
by the Personnel working with these sources.

This procedure applies to Industrial Radiography in all areas within
the scope of NRC license No. 45-12042-01 issued to NORSHIPCO.

REFERENCE

Title 10 Parts 20, 21, 31, 34, Code of Federal Requlations
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ENCLOSURE: ONE

Section

Section

Section
Section
Section

Section

Section

Section

. Table 1

Table 2
Table 3
Table 4

Table 5

1 Duties & Responsibilities: List of Personnel

2 List of Qualified Radiographer, Radiographer Assistants and
Experience and Certification of T. L. Beacham

3 Outline of Training and Test for Radiographer Assistant
3A Outline of Training and Tests for Radiographer
4 Definitions

5 Operating Procedures for use of Pocket Dosimeter, Dosimeter
Charger and Ratemeter

6 Prrcedure for Leak Testing Radioactive Source

7 Quarterly Internal Inspection System for Controlling the
Receipt, Possession and use of Radioactive Material
Qualification of C. A. Cherry
Qualification of A. L. Walker
Qualification of T. L. Beacham
Internal Inspection Form

Deficiency Form



SECTION 1
DUTIES AND RESPONSIBILITIES LIST OF PERSONNREL
1. QVERALL RESPONSIBILITIES FOR RADRIATIQON PROGRAM
1.1 ality Assurance Engineer C. A. Cherry
Qu Y Phone: 494-=295%1
Home Phone: 479-0730
2. ADVISER OF INDUSTRIAL RADIQGRAPHY
2.1 F. W. Duvall Phone: 494-4343 g
Home Phone: 482-4016
2.2 C. A. Cherr Phone: 494-29%1 .
Y Home Phone: 479-0730
3. GENERAL SUPERVISOR OF WORK
3.1 Supervisor L. T. Eure, Jr.
pe Phone: 494-41387 :
Home Phone: 919-441-9
4. INTERNAL AUDIT QOF SAFETY [FHASES QF PROGRAM
4.1 Quality Assurance Engineer C. A. Cherry
Phone: 494-2951
Home Phone: 479-0730
4.2 Resident Industrial Hygienist/Environmental T. L. Beachan
Safety & Health Engineer Phone: 494-4563
Home Phone: 420-13407
4.3 RADIOACTIVE MATERIAL CONTROL COMMITTFE:
Resident Industrial Hygienis'/Envircnrenta! T. L. Beacham
Safety & Health Engineer Fhone: 494-4563
Home Phone: 420-8407
4.4 WORKER’'S COMPENSATION COGKROINATOR
A. L. Walker rhone: 494-4%7% :
iome Phone: 482-5907 .
5. BPERSONNEL RADIATION EXPOS.FE. EVALVATI % !
S.. RADIATION SAFETY OFFICER M:Connell Baker

STANDARD PROCEDURES NORSHIPCO/RT (REV 7)

ENCLOSURE ONE

thone: 434-4388
Home Thone: 54%-8942
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ENCLOSURE ONE
SECTION 2

Carl A. Cherry

Advisor of Industrial Radiography/Radiographer/Quality Assurance
Engineer

 Type of Training

1.

3.1

J.2

3.3

Where Trained: NORSHIPCO

25 1/2 years
390 hours

Iridium 192 & Cobalt 60

Iridium 192 - 100 Curies
Cobalt 60 - 50 Curies

Where Experjience Was Gained: NORSHIPCO
25 1/2 years

Industrial Radiography

Attended Radiographic Inspector Course conducted by Norfolk Naval
Shipyard. A total course hours for Radiographic Inspector is 160
hours. Duration of experience fourteen (14) years.

Radiological Monitoring for Instructors Course conducted by the
Virginia Civil Defense Administration. Total hours of course 40 hours.

Radiological Defense Officer Course conducted by the Virginia civil
Defense Administration. Total hours of course 40 hours.

Shelter Management for Instructors conducted by the Virginia Civil
Defense Adnministration. Total hours of course 40 hours.

Attended seminars on the administration ot isotope Radiography Safety
Programs. Tech/ops; Time (24) hours.

Attended classroom and laboratory on leak testing of radioactive

- sources. Tech/ops time (32) hours.
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ENCLOSURE ONE
SECTION 2

Carl A. Cherry (cont)
A.S.N.T Level III Examiner duration of experience ten (10) years.

Attended seminars on the administration of isotope Radiography Safety
Programs. Tech/ops; MAY 1986 (16 hours)

Attended seminars on the administration of isotope Radiography Safety
Programs. RTS Technology, Inc. April 1988, (16 hours)

AFFILIATIONS

American Society for Non-Destructive Testing

Shipbuilding Council of American - Quality Assurance Subcommittee
American Society for Quality Control

South Tidewater Association of Ship Repairers, Inc.
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ENCLOSURE ONE
SECTION 2

McConnell Baker
Radiation Safety Officer & Radiographer

Iype of Training

1. Principles and Practices of Radiation Protection:

1.1 Where Trained: NORSHIPCO

1.2 Duration Of Training: 27 years

1.3 -The- :

1.4 Formal Training (Yes) 390 hours

E . ith Radiation:

2. Isotopes; Iridium 192 & Cobalt 60

2.1 Maximum Amount: Iridium 192 - 100 Curies

Cobalt 60 - 50 Curies

2.2 ¥Where Experience Was Gained: NORSHIPCO

2.3 Duration of Experience: 27 years

2.4 Type of Use; Industrial Radiography

3. Personnel Training:

3.1 Attended radiographic interpretation course conducted by Magnaflux
Corporation, Chicago Illinois, Classroom and Laboratory Time (40)
HWours Duration of Experience eleven (11) years and eleven (11) months.
Date, Jan 1977.

3.2 Attended seminar in radiation safety for industrial radiographer.
Sponsored by- United States Nuclear Regulator Commission, Atlanta,
Georgia. Nov 1978.

3.3 Attended seminar on the administration of Isotopes Radiography safety
progra."s. Technical operations incorporated time (92) hours.

3.4 Attended classroom and laboratory on leak testing of radioactive
sources. Tech/ops time (8) hours.

3.5 A.S.N.T Level III Examiner and Radiation Safety Instructor duration
of experience fifteen (15) years.

3.6 Radiation Safety Officer duration of experience fifteen (15) years.

3.7 Attended the continuing education course and has satisfactory complet-~

ed program objectives on the subject of SNT-TC-1A: "Its use and abuse".
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ENCLOSURE ONE
. SECTION 2

McConnell Baker (cont)

3.8 Attended seminars on the administration of isotope Radiography Safety
Programs. AMERSHAM. Year and time: October 1993 (20 hours)

3.9 Attended seminar on the administration of Isotope Radiography Safety
Programs, RTS Technology, Inc. Year and time: April 1988 (16 hours)

4.  AFFILIATJIONS

4.1 American Society for Non-Destructive Testing
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ENCLOSURE ONE
SECTION 2

Thomas L. Beacham
Resident Marine Chemist

Advisor to Radiations Safety officer
All sealed source leak testing performed by NGRSHIPCO will be
monitored by Mr. T. L. Beacham.

The following resume outlines Mr. Beacham'’s schooling, professional
experience, and certification.

Schoolg

University of Georgia - B. S. Chemistry, 1973
Old Dominion University -~ M. S. Chemistry, 1975

Experience

Twenty (20) years in Chemistry and related disciplines. Completed
graduate courses in radiation theory, applications, and measurements.
' Chief analytical chemist for eighteen (18) years.

Member of Marine Chemist Association and American Chemical Society

certificati
Certified by National Fire Protection Association - Marine Chemist
#635
Certified by American Board of Industrial Hygiene - CIH #3993
Present Position

Resident Marine Chemist

Chief Analytical Chemist
Resident Industrial Hygienist
Environmental Engineer
Advisor to Radiation Officer
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ENCLOSURE ONE
SECTION 2

Frank W. Duvall

Radiographer and Advisor of Industrial Radiography Engineer

T ¢ Traini

1.1 Where Trained: NORSHIPCO

1.2 Duration Of Training: 26 1/2 years

1.3 - - :

1.4 Formal Training (Yes) 390 hours

E i {th Radiation:

2. Isotopes;: Iridium 192 & Cobalt 60

2.1 Maximum Amount: Iridium 192 - 100 Curies

Cobalt 60 - 50 Curies
.2-2 Where Experience Wag Gained: NORSHIPCO

2.3 Duratjon of Experience: 26 1/2 years

2.4 Type of Use: Industrial Radiography

3. Personnel Training:

3.1 Attended seminar in radiation safety for industrial radiographer.
Sponsored by United States Nuclear Regulator Commission, Atlanta,
Georgia. Nov 1978.

3.2 A.S.N.T Level III Examiner (Instructor) 10 years Radiation safety
Instruction.

3.3 Attended seminars on the administration of isotope Radiography Safety
Programs. Tech/ops; Time (72) hours.

3.4 Attended seminars on the administration of isotope Radiography Safety
Programs. RTS Technology; NOV 1987 (16 hours)

3.5 Attended seminars on the administration of isotope Radiography Safety

Programs. RTS Technology;, JUNE 1989, (16 hours)
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ENCLOSURE ONE
SECTION 2

L. T. Eure

Supervisor & Radiographer

Type of Training

1. Principles and Practices of Radjatjon Protectijion:

1.1 Where Trained: NORSHIPCO

1.2 Duration Of Training: 12 years

1.3 - - :

1.4 Formal Training (Yes) 330 hours

E . ith Radiation:

2. Isotopes:; Iridium 192 & Cobalt &0

2.1 Maximum Amount: Iridium 192 - 100 Curies

Cobalt 60 - S50 Curies
‘ 2.2 Vhere Experience Was Gained: NORSHIPCO

2.3 Duration of Experience: 12 years

2.4 Type of Use: Industrial Radiography

3. Personnel Training:

3.1 Attended seminar on the administration of Isotope Radiography Safety
Programs. RTS Technology, Inc; APRIL 1988, 16 hours.

3.2 Attended seminar on the administration of Isotope Radiography Safety
Programs. RTS Technology, Inc; JUNE 1989, 16 hours.

3.3

Attended seminar on the administration of Isntope Radiography Safety
Programs. AMERSHAM; OCT 1993, 20 hours.
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ENCLOSURE ONE
SECTION 2

A. P. Nelson, SR.

Radiographer
T ¢ Traini
1. Principles and Practices of Radiation Protectijon:
1.1 VWhere Trajined:; NORSHIPCO
1.2 Duration Of Training: 14 years
1.3 - - :
1.4 Formal Training (Yes) 390 hours
: . it Jiation:
2. Isotopes; Iridium 192 & Cobalt 60
2.1 Maxipum Amount: Iridium 192 - 100 Curies
Cobalt 60 - 50 Curies
‘ 2.2 W ajned: NORSHIPCO
2.3 Duration of Experience; 14 years
2.4 Type of Use; Industrial Radiography
3. Personnel Training:
3.1 Attended Level I and Level II Ultrasonic Ultrasonics Shear Wave Course

Conducted by Krautkramer - Branson, Inc, 80 hours.
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‘ ENCLOSURE ONE
SECTION 2
D. E. Williams, Jr.
Radiographer
Iype of Training
1. Brinciples and Practices of Radjation Protectjon:
1.1 Where Trained: NORSHIPCO
1.2 Duratjon Of Training: 13 years
1.3 on-The-Job (Yes):
1.4 Formal Trajining (Yes) 330 hours
Experience with Radjation:
2. Isotopes: Iridium 192 & Cobalt 60
2.1 Maximum Amount: Iridium 192 - 100 Curies

Cobalt 60 - 50 Curies

’2.2 i W ajned: NOk3SuiPCO

2.3 Duration of Experience: 13 years
2.4 Type of Use; Industrial Radiography
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SECTION 2

John T. Sires

Radiographer

Iype of Training

1. Principles and Practices of Radiation Protectjon:

1.1 Where Trained:

1.2 Duration Of Training:
1.3 On-The-Job (Yes):

1.4 Formal Training (Yes)
Experjence with Radiation:
2. Isotopes:

2.1 Maximum Amount:

'II’ 2.2 VWhere Experience Was Gained:
2.3 Duration of Experience:
2.4 Type of Use:

NORSHIPCO

19 years

390 hours

Iridium 192 & Cobalt 60

Iridium 192 - 100 Curies
Cobalt 60 - S0 Curies

NORSHIPCO
19 vears

Industrial Radiography
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ENCLOSURE ONE

SECTION 2

L. Stewart

Radiographer
Ivpe of Training
1 Principles and Practices of Radiation Protection:
1.1 Where Trained; NORSHIPCO
1.2 Duration Of Training: 19 years
1.3 on-The-Job (Yes):
1.4 Formal Training (Yes) 390 hours
Experience with Radiation:
2. Isotopes: Iradium 192 & Cobalt 60
2.1 Maximum Amount: Iridium 192 - 100 Curies

Cobalt 60 - 50 Curies

2.2 Where Experience Was Gajned: NORSHIPCO
2.3 Duration of Experience: 19 years

2.4 Type of Use: Industrial Radicgraphy
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. ENCLOSURE ONE
SECTION 2
R. Ferguson
Radiographer
Iype of Training
1.1 VWhere Traiped:; NORSHIPCO
1.2 Duration Of Training: 25 years
1.3 - - :
1.4 Formal Trajning (Yes) 330 hours
E i {th Radiation:
2. Isotopes;: Iridium 192 & Cobalt 60
2.1 Maximum Amount: Iridium 192 - 100 Curies

Cobalt 60 - 50 Curies
. 2.2 Where Experience Was Gained: NORSHIPCO & US NAVY
2.3 i erience: 25 years
2.4 Type of Use: Industrial Radiography
3. PERSONNEL TRAINING
3.1 Attended Radiation Safety Course 120 hours US Navy School/SD, CA

3.2 Attended Radiographer Training Class 6304, SD,CA for NSTM 9922 and
NAVSHIPS 250-1500-1 120 hours.
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ENCLOSURE ONE
SECTION 2

Ronald Speight

Radiographer

Principles and Practices of Radiation Protectjon:

r e Traini
1.
1.1 Where Trained:
1.2 Duration Of Training:
1.3 Qon-The-Job (Yes);:
1.4 Formal Training (Yes)
Experience with Radiation:
2. Isotopes:
2.1 Maximum Amount:
. 2.2 VWhere Experience Was Gained:
2.3 Duration of Experience;
2.4 Type of Use:

NORSHIPCO

16 years

390 hours

Iridium 192 & Cobalt s0

Iridium 192 - 100 Curies
Cobalt 60 - S50 Curies

NORSHIPCO
16 years

Industrial Radiography
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ENCLOSURE ONE

SECTION 2

A. Lancaster

Radiographer Assistant

1.1 Vhexe Trained:
1.2 Dpuration Of Trajiping;

1.3 On-The-Job (Yes):
1.4 Formal Training (Yes)
E I {th Radiation:
2. Isotopes:

2.1 Maximum Amount:

°

2.

2

2

3

-4

tectjon:
NORSHIPCO

6 years

138 hours

Iridium 192 & ~obalt 60

Iridium 192 - 100 Curies
Cobalt 60 - 50 Curies

NNRSHIPCO
6 years

Industrial Radiography
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’ ENCLOSUR= ONE
SECTION 3

Qutline of Training for Radiographer’s Assistants - as Revised
LECTURE AND TRAINING PROGRAM TQ READ AS FOLLOWS:
3.1 Fundamentals of radiation safety-minimum (32) thirty-two hours.
3.1.1 Characteristics of gamma radiation.

3.1.2 Units of radiation dose (mrem) and quantity of radioactivity
(curie)

- 3.1.3 Hazards of excessive exposure to radiation. How excessive exposure
can occur internal and external exposure, effect on tissue,

3.1.4 Levels of radiation from licensed materials.
3.1.5 Methods of controlling radiation dose.
3.1.5.1 Workiny time.
3.1.5.2 Working distance.
.3.1.5.3 Shielding.
3.2 Radiation detection instrumentation to be used minimum (10) ten hours.
3.2.1 Use of Eberline 130-A and 130-G gamma radiation survey meters.
3.2.2 Operation of radiation survey instruments.
3.2.3 calibration of survey lastruments.
3.2.4 Limitation of survey instruments.
3J.2.5 Survey techniques.

3.2.6 Use of radiac instruments.

3.2.7 Establishment of high radiation areas ard radiation aroas before
exposure, by source data survey and ronitoring exposure ot the
source.

3.2.8 Detection of scatter or secondary radirat..n.

3.2.9 Personnel monitoring levice.
3.2 19 Film badges-instruction 1or wearing, Care and purpose.
. 3.2.11 Pocket dosimeter for wearing, care, reading excesslve exposure and

changing.

3.2.12 Alarm ratemeter for «~oring, Care s



3.3
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ENCLOSURE ONE
SECTION 3

Radiographic equipment to be used minimum sixteen (16) hours.

3.3.1 The iridium 192 camera and radiation patterns.

3.3.2 The cobalt calibration kit and radiation patterns.

3.3.3 The radiographic equipment will be by demonstration to all

radiograp' .r’s assistant by a qualified instructor for training of
assistan radiographer’s and radicorapher.

3.3.4 Radiographer’s assistant will be permi“ted to use radiographic

equipment "only" under the “"personnel supervision" of a
radiographer, at the site where sealed souir~e are being used and
when the assistant uses radiographic exposu.e devices, sealed
sources or related source handling tools, or ‘adiation survey
instruments in radiography.

3 3.5 F.sting and establishing radiation areas.

3.3.6 Proper use of cameras, tubes, collimator and control cables when

making exposures.

.3.3.7 Monitoring the restricted area.

3.4

.8 What constitutes an emergency.

.9 Shielding radioactive source and building where source is stored.

Instruction and training for previous experience radiographer’s
assistants minimum (8) hours.

3.4.1 Written examiration in the safe handling and use of radioisotopes.

3.4.2 The assistant will be issued and given instruction in NORSHIPCO

operating and emergency procedure.

3.4.3 The assistant will be instructed in use of our radiographic

equiprment as stated in para. 3.3 of this section.,

3.4.4 Review NRC standards tor wrotection agiinst radiation 10 CFR part

20 and 10 CFR part I4.

3.5 Refresher traininq progran Wwilil twee held once dnnually in radiation
safety for all radiographer’s assistants and radiographer, minimum 10
hours.

3.6 Re-Instruction on questions m ssod on all examination. Minimum (1)

' rour.

3.6.1 All radiographer’s assistants and radicqgraphers wili be re-

instructed and given the corrected ancwers to all questions missed

on all examination, r> later than (2) iiy5 atter the examination.

[}
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. ENCLOSURE ONE
SECTION 3

3.7 Transportation requirements in transporting radioactive sources.
minimum (1) hour.

3.8 Review the requirements of Federal (NRC) requlations. Minimum (6)
hours.

3.9 Review NORSHIPCO operating and emergency procedure. Minimum (2) hours.

3.10 Follow up records, keeping for completeness and accuracy of records
of exposure, monitoring and deosimeter readings. Minimum (1) hour.

3.11 Training and testing for Radiographer’s assistants with no previous
experience.

3.11.1 Training period of radiation Safety and Industrial Radiography.

3.11.2 Training time for radiographer’s assistants with no previous
experience is a minimum of sixty eight hours required for class
room lectures, demonstrations and discussions. On the job training
shall consist of placing the trainee with a certified radiographer
for a minimum of three months. A trainee shall not be designated an
assistant to the radiographer on the job until he has shown skill

. and demonstrated competance and willingness to accept
responsibility durirg the class room lectures, demonstrations and
discussions and pa. - a written examination making a grade of
seventy (70) or higi.er.
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SCITION 3

QUESTIONS AND ANSWERS FOR EXAMINATION OF RACIOGRAPHER'S ASSISTANTS IN THE SAFE
HANDLING AND THE USE OF RADIGSOTOPES

1. What are the building blocks of the atomfc structure?

ANSWER: A. Protrons B. Neutrons C. Electrons

2. What is an isotope?

ANSWER:  An element having same number of protons, but different number of
neutrons.,

3. Does all radiation come from isotopes?

ANSWER:  No

4. How ‘s the energy of a radicactive element expressed?

ANSWER: MEV Million Electron Volts

5. What is radioactivty?

ANSWER:  Process of spontanious decentragration.

6. Define a Curie.

ANSWER: 37 Billion DPS

7. If you have a radioactive source producing 1000 ‘C with 2 half life of 5.0
years, how many half-l1ives would pass before the source decayed to 25 Ci?

ANSWER: 5

8. How often should survey meters be calibrated?

ANSWER:  Every 3 months.

9. What level of loose radioactivity on surfaces is considered to be contaminated?

ANSWER: .005 Microcurie
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SECTION 3
10. What would be the total dose received 1f an individual were exposed to 10 Rads
. of gamma, 5 Rads of fast neutrons, and 100 Rads of x-radiation?
ANSWER: 160 Rems
10 Rads gamma 10x1 = 10 Rem
5 Rads fast neutron 5x10 = S0 Rem
100 Rads x-ray 100 x1 = 100 Rem
T80

11. What do the letters REM stand for?

ANSWER: A, Roentgen 8. Equivalent (. Man

12. Write the stay time formula and determine how long a man could stay in a 600
mr/hr area and not exceed 200 mrem.

i 20
ANSWER: ST = MPE X 60 MIN ST = 200 x 60 . 12000 600 OO~
Field Strength 600 n&% 500

ST = 20 Minutes

13. Write the fnverse square law formula and determine the radiation output from a
point source at 10 feet, if the source is emitting 250 mr/hr at 1| foot.

ANSWER: [ = [0 99 2 I =250 mr/hr L 2
10
I = 2.5m/hr I 250 me/hr | 2.5
100 100 750
[ . 250
100

14, The HVL of lead for Cobalt 60 1s § inch. How many HVL would be required to
reduce the radfation level from a 5 R/hr to 20 mrem/hr?

(1) (2) (3) (4)

ANSWER: 8 HVL 5000 mr/hr 2500‘ 1250} 625‘ 312.5

$

(4) (S) (6) (7) (8)

312.5i 156.25§ 78.125‘ 39'0625§ 19.53
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l5. How many inches of lead would be required to reduce the
radiation in example 14?

ANSWER: 4 inches

16, At 10 ft. away from a sealed source, a radiation detector
measurers an intensity of radiation of 200 mr/hr. What
will be the intensity of radiation 15 fr. away from the
same sealed source?

ANSWER: 12 = 200 x 100 = 2000 12 = 388 MR/HR
225 225

17. What would be your exposure if you ware in a 20 MR/HR
radiation area for 5 hours and 15 minutes and would this
be a permissible whole body dosage? (E=IT).

ANSWER: E = IT
E = 20 MR/HR x 5 hours and 15 minutes
E = 105 MR and is not a permissible whole body dosage

18. What 1s a radiation area?

ANSWER: A radiation area is an area in which a body could
receive in any one hour dosage in excess of 5 millirems
or in 5 consecutive days a dose in excess of 109 millirems

19. What standards govern our protection against radiation?
ANSWER: Nuclear Regulatory Commission Rules and Regulations.

20. When is a person qualified to perform the duties of a
Radiographer®s Assistant?

ANSWER: A person is qualified to perform the duties of a
radiographer®s assistant when they have shown their
knowledge and ability to comply with the rules and
regulations of the Nuclear Regulatory Commission
in regards to safe handling and use of radioactive
materials and when they have denmonstrated ccapetence
under supervision of certified radiographer in the use
of the radiographic exposure devices and survey
rnstruments.

21. What 1is the permissible whole body dosage of radiation in
one week,; quarter and one year?

ANSWER: A. One week = (100 Milirems, MR);

3. Quarter Year - (3 Rems, R);
C. une Year ~ (5 Rems, R)

~Jh-
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22. What is a radiation survey meter?

ANSWER: A radiation survey meter is a meter used only by qualified personnel to
measure the existence of radiation levels at various locations while
conducting radiography and to de.:rmine if any radioactive material is
present.

23. What means of personnel monitoring is used to determine the amount of radiation
dosage?

ANSWER:  Film Badges and Pocket Dosimeters.
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1 e Training f Jiographe

N REA S _FOLLOWS:

3.1 Fundamentals of Radiation Safety-minimum thirty-two (32).

3.1.5.1

'3.1.5.2

3.1.5.3

Characteristics of gamma Radiation.

Units of Radiation does (mrem) and quantity of radioactivity
(curie)

Hazards of excessive exposure to Radiation. How excessive exposure
can occur internal externasl exposure, effect on tissue.

Levels of Radiation from licensed materials
Methods of controlling Radiation dose.
Working time.
Working Distance.

Shielding.

3.2 Radiation detection instrumentation to L used minimum ‘en (10) hours.

3.2.1

’3.2.10

3.2.11

Use of Eberline 130-A and 130-G gamma Radiation survey meters.
Operation of Radiation survey instruments.

Calibration of survey instruments.

Limitation of survey instruments.

Survey Techniques.

Use of Radiac instruments.

Establishment of high Radiation areas and Radiation areas before
exposure, by source, by source data survey and monitoring exposure
of the source.

Detection of scatter or secondary Radiation.

Personal monitoring devices.

Film badges, instruction for wearing care and purpose.

Pocket dosimeter for wearing, care, readings excessive exposure and
charging.
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3.3 Radiographic equipment to be used minimum sixteen (16) hours.

The Iridium 192 camera and Radiation patterns.
The Cobalt-60 calibrator kit and Radiation patterns.

The Radiographic equipment will be by demonstration to all
radiographer’s assistant by a qualified instructor for training of
assistant Radiographer’s and Radiographers.

Radiographer’s assistant will be permitted to use Radiographic
equipment "only under the personal supervision® of a Radiographer,
at the site where sealed sources are being used and when the
assistant uses Radiographic exposure devices, sealed sources or
related source handling tools, or Radiation survey instruments in
Radiography.

Posting and establishing Radiation areas.

Proper use of cameras, tubes, collimators and control cables when
making exposure.

Monitoring the restricted area.

What to do in case of an emergency and how and to whon you will
report the emergency to.

3.4 Instruction and training for previous experience Radiographer’s
minimum eight (8) hours.

Written examination in the sate handling and the use of Radio-
isotopes.

The Radiographers will be issued and given instruction in NORSHIPCO
Operating and Emergency Procedure.

The Radiographer will 1instructed in use of our Radiographic
equipment listed in para. 3.3 of this section.

The Radiographer’s will be issued and given instruction in the
applicalrle section of parts 34, 19, 20, and 21 of Federal
regulations.

Transportation requirements in transporting Radioactive sources.

3.5 Refresher training program will be beld once annually in Radiation
safety for all Radiographer and Radiographers assistants minimum ten

. (10) hours.

3.6 Re-Instruction on questions missed on all examination minimum che (1)
hour.



STANDARD PROCEDURES NORSHIPCO/RT (REV 7)

ENCLOSURE ONE
SECTION 3A

All radiographers and Assistant Radiographers will be re-instructed
and given the correct answers to all questions missed on all
examination, no later than two days after the examination.

3.7 Records, Reports and notification minimum one (1) hour.

3.7.1

3.7.2

3.7.3

Records of surveys and monitoring.
Reports of theft or loss.

Notification of incidents.

3.8 Fundamentals of Radiography minimum two (2z) hours.

3.8.10

3.8.11

3.8.12

3.56.13

Sensitivity

Subject contrast.

Radiation Quality.

Type of material.

Thickness differences of specimen.
Scatter radiation.

Selection of film.

Selecticn of source to film distance.
Selection of Photographic density.
Selection of pentrameters.
Selection of shims.

Screens and cassettes.

Exposure Calculation.

3.9 Training and testing for Radicgrapher with no previous experience.

Training of Radiation safety and Industrial Radicgraph.

Training time for a Radiographer is a minimum of seventy hours
required for class room lectures, discussions and on the job
training as an assistant for a per;od of three months.
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Method of determining Competence.

A written examination is given to all Radiographer personnel. Those
persons making a grade of 70 or higher on this examination, and who
are willing to accept the responsibilities of the position, are
selected for further training and demstration of competence for
gualification as Radiographer.

A Radiographer who is found to be deficient in certain areas is
retrained in classroom discussion by their supervisor from time to
time on their knowledge and understanding of their method of
operation. Alll Radiographers are spot checked on field operation
for correct use of remote handling equipment, storage containers
and survey meters and for compliance with safety regulations.
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QUESTIONS AND ANSWERS FOR EXAMINATION OF RADIOGRAPHERS IN THE SAFE HANDLING AND USE
OF RADIOISOTOPES

1. Why must we continue to refer to the Rules and Regulations of the Nucelar
Regulatory Commission?

ANSWER:  Because it is a standard that governs our protection against radfation.

2. Give the permissible exposure to radfation for whole body dose, for one quarter
year and one year.
ANSWER: A.  One quarter year Three Rems

B. One Year Five Rems

3. What are the three ways of controlling the intensity of radiation?

ANSWER: A. Shielding B. Distance C. Time

4. What by product material is 1i{.ted on the NRC license of Norfolk Shipbuilding &
Drydock Corporation, for the purpose of calibration? also what is the curie
strength?

ANSWER: A. Cobalt 60; 15 Milli-.ries

5. Name *three specific trafning requirements for radiographers prior to assuming
the duties of a radiographer?

ANSWER: A, Having training by qualified instructor and radiographer

B. Must show willingness to accept the respcnsibilities in complying
with NRC Safety Rules and Regulations

C. Must demonstrate competence and understanding of the principles in
fundamental radiography

6. What unit of exposure is used in measuring the biological effect upon man?

ANSWER: A, Rem (R) B. Millirem (MR)

-3~
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. 7. What records must a radiographer keep?

ANSWER:  Utilization log, daily dosimeter readings, maintenance record, records of
restricted areas at each job site, type of source used and serial number,
strength of source at time used, records of radfation levels at external
surface and three feet from the external surface upon receiving opening
and shipping packages of radiocactive material.

8. Name four things that would constitute an emergency sfituation?
ANSWER: A. Lodging the source ‘n guide tube
B. Malfunction of equipment
C. Misplacement of radioactive source
D Vehicle accident
9. What are the permissible levels of radiation in an unrestricted area?
- ANSWER: 0.5 rem in one calendar year, 2 Millirem in one hour, or 100 Millirem in
seven consecutive days.
10. The process wherein radiation passing through a material transfers some or all

of its energy to the material is:

ANSWER:  Absorption

11. What part does leac¢ foil screens, filtration, masks and diaphrams play in
radiography?

ANSWER:  The part they play is to reduce scatter radifation.

12. What is radiographic contrasts?

ANSWER:  The density difference from one area to another area of the same
radiograph.

13. Name four most likely things that would effect the radiographic sensitivity?

ANSWER: A.  Focal spot or physical source size.
Type of film

Scatter radiation

Specimen to film distance

O

14. What does the image of a lead letter "B" appearing in the radiograph mean?

ANSWER: Back scatter

-33-
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15. How would you fdentify a film side penetrament?
ANSWER: By the lead letter “F®

16. Where is the penetrameter normally placed in relation to the weld seam?

ANSWER: Adjacent to the weld

17. What size of penetrament would you use when making exposure, {f the plate
design thickness 1s 5/8 inch and specimen thickness is 1 and 1/8 inch?

ANSWER: 1.1 inch penetrament

18. The recording of an x-ray image pattern on a film is called:

ANSWER:  Radiography

19. What is the purpose of agitating an x-ray film during development?
ANSWER:  To renew the developer at the surface of the film

20. What are the three main steps in processing a radiograph?

ANSWER: A. Developing B. Fixation C. Washing

21. Name three things that would cause film artifacts during processing:
ANSWER: A, Static Electricity B. Pressure Marks C. Developer Scum
22. What should you do after returning an Iridium 192 source to its safe position
between exposures?
ANSWER:  You should always survey the exposure device and the entire length of the
source guide tube with an approved survey meter.
23. Give the shim thickness of 1ike materfal when making exposure, {f design

thickness is § inch and specimen thickness is 3/4 inch?
ANSWER:  The shim thickness is ¢ inch

24. When do you use double wall exposure on a four inch diameter pipe?

ANSWER:  Only when you are unable to place film on the inside of pipe.
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DEFINITIONS
RADIATION

_ Any or all of the following: Alpha rays, beta rays, gamma rays, x-rays, neutrons,
high speed electrons, high speed protons, and other atomic particles.

BY-PRODUCT MATERIAL (RADIOISOTOPES)

Any material, except special nuclear materials, yielded in or made radioactive by
exposure to the radioactive by exposure to the radiation incident to the process of
producing or utilizing special nuclear material (for example, Cobalt-60 and
Iridium-192).

& RADIOACTIVE MATERIAL

%Any.such material whether or not subject to licensing control by the NRC.
" SEALED SOURCE

Any radicactive material that is encased in a capsule designed to prevent leakage or -
escape of the radioactive material. .

J0GRAPHY

The examination of the structure of materials by non-destructive methods, using
sealed sources of radioactive materials or electronic radiatior sources.

STOPAGE CONTAINER

A device in which sealed sources are transported or stored.

-+ RADIOGRAPHIC EXPOSURE DEVICE

Any instrument containing a sealed source fastened or-contained therein, in which the
sealed source of shielding thereof may be moved or otherwise changed, from a
shielded to unshielded position for purposes of making a radiographic exposure.

RADIOGRAPHER

Any individual who performs or who, in attendance at the site where the sealed
source or sources are being used, personally supervises radiographic operations and
who is responsible to the licensee for assuring compliance with the requirements of
the Code of Federal Regulations, Title 10, Parts 20, 30, 31 and 34 and the
conditions of the shipyard's NRC License.

RADIOGRAPHER'S ASSISTANT

;... Any individual who, under the personal supervision of a radiographer, uses
\ - radiographic exposure devices, sealed sources, related handling teools and survey
. instruments in radfography.

~35-
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DEFINITIONS
RESTRICTED AREA

Any area, access to which is controlled by the licensee.

UNRESTRICTED AREA

Any area, entry into which is not controlled by the licensee.

RADIATION AREA

Any area, accessible to personnel, in which there exists radiation originating in
whole or in part within radioactive materials or electronic x-radiation devices at
such levels that a major portion of the body could receive in any one hour a dose in
excess of 5 millirem (5 mr/hr equivalent), or in any 5 consecutive days a dose in
excess of 100 millirem (100 mr/hr equivalent).

- HIGH RADIATION AREA

Any area accessible to personnel, in which there exists radration originating in -
whole or in part within radioactive material or electronic x-radiation devices at
such levels that a major portion of the body would receive in any one hour a dose in
excess of 100 millirem.

SURVEY

An evaluation or radiation hazaras incident to the production, use, release,
disposal or presence of radioactive materials or other sources of radiation under a
specific set of conditions. When appropriate, such evaluation includes a physical
survey of the location of materials and equipment measurements of levels of
radiation or concentrations of radicactive material present.

SURVEY METER

An instrument that measures the intensity of radiation (mr/hr or r/hr) at a given
location, at an instant of time. Examples of this instrument are Geiger-Mueller
Counters and Iron-Chambers.

PERSONNEL MONITORING EQUIPMENT

Devices designed to be worn or carried by an individual for the purpose of measuring
the dose received (i.e. film badges, pocket chambers, pocket dosimeter, film rings,
etc.)

CURIE

That amount of radioactive material which disintengrates at the rate of 37 billion
atoms per second.

-In=-
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DEFINITIONS

ROENIGEN (r)

That quantity of x or Gamma radiation such that the associated corpuscular emission
per 0.001293 gram of air produces, in air, ions carrying 1 electrostatic unit of
electricity of either sign. One milliroentgen (mr) is equivalent to 0.00.r.

ROENIGEN EQUIVALENT MAN (rem)

A measure of the dose to body tissue of any fonizing radiation, in terms of its
estimated biological effect relative to a dose of 1r of x-rays. One millirem (mrem)
is equivalent to 0.001 rem. Ffor x-ray and gamma radiation, 1r = 1 rem = 1 rad,

RADIATION ABSORPTION DOSE (rad)

The dose corresponding to the absorption of 100 crgs per gram of tissue.

10 CER 31. Title 10 Code of Federal Regulations, Part 31.
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5.1 PROCEDURE

$.1.1 DOSIMETERS

5.1.1.1 All radiographer and assistants shall wear a pocket dosimeter at
all times while performing radiographic operations.

$5.1.1.2 Pocket dosimeter, Victoreen 541/A or equivalent, with range of
(0) zero to (200) two hundred Milliroentgen will be furnished.

5.1.1.3 Dosimeter are delicate instruments, and should be treated as
such. Jarring or dropping the instrument may cause an incorrect
reading. If damage to your dosimeter is suspected, notify your
supervisor. Should dosimeter be found off scale, you shall
consider it to be an emergency situation and the corresponding
film badge shall be immediately returned to the supplier for
processing. B

5.1.1.4 If a dosimeter becomes full discharges, immediately discontinue
operation, return the source to its shielded position in
exposure device, lock the device and survey the exposure device
and the area. Notify your supervisor and he will immediately
have your film badge processed to determine if any over exposure
has taken place.

5.2 DOSIMETER CHARGES
5.2.1 Insert dosimeter into charging socket.

5.2.2 Hold dosimeter in contact with bottom of socket (Pressure required
against spring). Look through dosimeter at hairline and seal.

5.2.3 Turn large knob to adjust dosimeter to zero.

5.2.4 Remove dosimeter from charger and check hairline position by
looking through dosimeter at - light source.

5.3 PROCEDURE FOR ISSUANCE AND PROCESSING OF BADGES

5.3.1 Film Badge Issuance

5.3.1.1 Film badges shall be worn by all Fadiographer while performing
radiographic operations.

5.3.1.2 Each film badge shall be placed i1n a *tilnm badge rack at end of

‘ each shitt.
5.3.1.3 Radiographic personnel shall not report to a iob without their
film badge.
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5.3.1.4 The film badge is to be worn only by the person to whom it is
assigned.

5.3.1.5 A record of each individual’s name and the dates he worked in
radiography shall be maintained by the Supervisor.

5.3.2 FILM BADGE PROCESSING

5.3.2.1 Film badges shall be returned to NORSHIPCO’s Medical Department
by the Supervisor the first of each month and the Medical Dept.
will sent them to Laddauer Film Badge Service for processing as
soon as possible thereafter.

5.4 ALARM RATEMETERS

5.4.1 All Radiographer and assistants shall wear an alarm ratemeter at
all times while performing radiographic¢ operations.

5.4.2 The alarm ratemeter will be calibrated at periods not to exceed one
year for correct response to radiation.

5.4.3 The alarm ratemeter will be sent back to the manufacturer or some
qualified company or person for calibration.
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Conclusion: The sample swipe does not exhibit leak characteristics.

A radionuclide decays at a predicable rate. This can be important as
the reference dpm does change with time and new dpm must be

calculated. The new rate can be calculated from the following
equation:

log Ao/At = .3t/T where Ao = original activity
At = activity at time t

t = days past since day zero
T = Half life in days

example: How many microcuri: are left of 50 uci of 35, after 60 days?
The T for 35, is 87 days. tnaerefore:

log 50/At = (.3) (60)/87 = L..206; since the antilog of .206 = 1,607

50/At = 1.607 therefore: At = 31 uci
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6. OR OACTIVE SOURCES

6.1 This procedure outlines NORSHIPCO’s method of verifying the integrity
of sealed radioactive sources. This is required by the United States
Nuclear Regulatory Commission under Title 10, Chapter 1, Part 34.11.
A list of radioactive exposure devices, sources, and shipping
container used by NORSHIPCO is provided:

Manufacturer - Model No-S/N Sealed Source/Modelf
AMERSHAM CORP - 660B-B1265 Irid - 192 (424-9)
Technical Operations - 571-60 Co-60-571 source rod

6.2 Equipment Requjred
6.2.1 Eblerline count rate meter model E-140N
6.2.2 Hand probe model Hp-210T, thin window pancake type detector.
6.2.3 Sample holder Eberline model SH-4A
6.2.4 Wharman filter paper #1, 4.25 cm disameter
' 6.2.5 Filter paper holder
6.2.6 Check source

6.3 Leak Test Procedure

6.3.1 [Individuals performing a leak test wipe hall wear a film badge and
a pocket dosimeter and shall use a calibrated and operable survey
meter.

6.3.2 Insure that the source is in its proper storage position by
surveying the exterior of the projector.

6.3.3 Remove the storage plug from the projector. (Note: M_.del 571 |is
without a storage plug).

6.3.4 Insert the swab into the projector tube by wiping as close to the
source as possible. Wipe the end of the storage plug.

6.3.5 Withdraw the swab, check with survey metor and insert into a
plastic envelope. Install the storage plug in the projector.

6.3.6 Take a background count, check source count, and swipe test count
using the E-140N. record data on NORGHIDPCO/g CERTIFICATE OF SEALED

‘ SOURCE LEAF TEST.

6.3.7 Maintain above reports as required by, SNRC.
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6.4 Action

6.4.1

6.4.1.1

6.4.1.2

Any test which reveals the presence of 0.005 micro-Curies or more
of removable radioactive material shall be considered evidence of
leakage. A report shall be filed, within five days of the test,
with the below, describing the equipment involved, test results,
and corrective action taken.

Director of Nuclear Material Safety & Safnguards
U. S. Nuclear Regulatory Commission
Washington, D.C. 20555

Director of Region II, USNRC

Office of Inspection and Enforcement
101 Marietta Street

Suite 3100

Atlanta, GA 30303

Any contaminated swipe will be stored in the designated leaded
cabinet located in the NORSHIPCO Source Storage Building. Amersham-
tech/ops notified for final deposition at:

AMERSHAM - CORP

Radiation Products Division
40 South Avenue

Burlington, MA 01803

(617) 272-2000

6.5 Sample Calculation

The following is a description of a sample situation along with the
calculation showing conversion of measurements to the required
microcurie units:

The source swipe was counted and had a net count rate of 45 cpm. For
comparison a reference contaiiing .082 microcurie of CO-60 was counted
yielding a new count rate of 14,504 cpm. What is the activity of the
source swipe?

By definition one curie will yield .22 » 10" dpm therefore 1 puci =
2.22 x 10" dpm and .082 uc = 182,040 dpn

Efficiency of meter = cpm/dpm = 14,504/15.,040 = .080

In this case the meter counts 8% of the radiation emitted by the

reference. It is assumed that the meter will also count 8% of the

sample swipe. The count of the sample swinbe was 45 cpm. However, if
the meter counted 100% of the radiation :* wcald be 45 cpr/.038 or 563
dpm.

Therefore activity of sample swipe - i/, .00%10" - 000253 el
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7. Quarterly Internal Inspection System for controlling the receipt,
possession and use of Radiocactive Material.

7.1 Qualifications and duties of personnel responsible for maintaining
control.

7.1.1 Carl A. Cherry, OQuality Assurance Engineer and Advisor of
Industrial Radiography has the responsibility of seeing that this
procedure is adhered to and the following:

~7.1.1.1 Inspect survey meters for calibration and condition.

7.1.1.2 Review daily production card and utilization log to insure
records are complete.

7.1.1.3 Review daily reports on inspections and maintenance or
radiographic exposure devices and storage containers.

7.1.1.4 Review radiation dosimetry report form r.S. Landau, Jr. and Co.
to insure permissible accumulated dose has not been exceeded.

7.1.1.5 Review daily dosimeter reading chart ind compare with report in
7.1.1.4.

7.1.1.6 Review quarterly inventory report to account for all sealed
sources received and possessed.

7.1.1.7 See Table #1 for Qualifications.

7.1.2 Alan Walker - Worker'’s Compensation Coordinator has the following
responsibilities:

7.1.2.1 Inspect shipping containers for proper tagging and any visible

defects.

7.1.2.2 Review records of receipts for proper identitication trom the
supplier.

7.1.2.3 Review records of disposal of licensed materials.

7.1.2.4 Inspect storage area for exposure devices as desigrnited in

section 1.3.2.5.
7.1.2.5 See Table #2 for qualifications.

7.1.3 Thomas L. Beacham - Env.ronmental Engineer Industrial Hygienist.ha
following responsibilities.

7.1.3.1 Inspect locking mechinism to insure proper working order.

7.1.3.2 Inspect source labe!.
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7.1.3.3 Inspect drive cables and housing wear and defects.
7.1.3.4 Inspect cable connector for wear and defects.

7.1.3.5 Inspect crank mechanism, housing wall and drive cable for wear
and defects.

7.1.3.6 Inspect source tube for signs of wear and damage.

7.1.3.7 Inspect the on-off indicator for weakness or damage.

7.1.3.8 Inspect source exposure switch for wear and defects.

7.1.3.9 Inspect collimator for damage.

7.1.3.10 See Table #3 for qualifications.

7.2 Control of Use of Radiocactive Material.

7.2.1 The Quality Assurance Engineer will monitor the use of radioactive [
material to ensure that the Commission regulations and Norshipco“s =

‘ operating and emergency procedures are being adhered to by the

radiographer and radiographer’s assistants.

7.3 Procedure for recording and reporting deficiencies to appropriate
management personnel.

7.3.1 After the audit team has conducted its internal audit, they will
compile all deficiencies found.

7.3.2 The inspections shall be recorded on the internal inspection form
(See Table #4).

7.3.3 The deficiencies shall be recorded on the internal inspection form
(See Table #5).

7.3.4 All deficiencies shall be reported to Mr. J. L. Roper, IV Executive
Vice President, Operations and Mr. R. D. Twine, Sr. Vice President
of Production along with the recommendations from the audit team on
corrective action.

7.4 Education and follow-up program to be used 1n correcting deficiencies.
7.4.1 Education

7.4.1.1 Individuals who are found to be deficient in certain areas will
be retrained and retested in the areas of those deficiencies.

‘ 7.4.1.2 Individuals will not be allowed on tield operations until they
have been retrained and have full knowledge and understanding of
method of operation.
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7.4.2 Follow-up program.

7.4.2.1 The audit team will follow-up the retraining and retesting of
individuals to see that paragraph 7.4.1 is being adhered to.

7.4.2.2 Individuals will be spot checked on field operations for use of

equipment and/or record keeping when they are found to be
deficient.

¢
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. TABLE 1

Carl A. Cherry
Quality Assurance Engineer
Advisor of Industrial Radiography

1977~ Quality Assurance Engineer - NORSHIPCO
Present

1974 Promoted to Assistant to the Foreman of NDT

1972 Passed all tests for Level III Examiner, including RT, MT and PT.
Promoted to NDT Supervisor the same year.

1967 Transferred to the Non-Destructive testing Dept.

1961-65 Four year apprenticeship with NORSHIPCO.

W ON

1. Principles and Practices of Radiation Protection:

. 1.1 Where Trained;: NORSHIPCO
1.2 Duration Of Training: 25 1/2 years
1.3 = - :
1.4 ajini es 390 hours
Experience with Radjatijon:
2. 1sotopes: Iridium 192 & Cobalt 60
2.1 Maximum Amount: Iridium 192 - 100 Curies

Cobalt 60 - 50 Curies

2.2 Where Experience Was Gained: NORSHIPCO

2.3 Duratjon of Experjence: 25 1/2 years
2.4 Type of Use: Industrial Radiography
3. Personnel Training:

3.1 Attended Radiographic Inspector Course conducted by Norfolk Naval
Shipyard. A total course hours for Radiographric Inspector is 160
. hours. Duration of experience fourteen (14) vyears.
3.2

Radiological Monitoring for Instructors Course conducted by the
Virginia Civil Defense Administration. Total hours of course 49 hours.

, | i
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Carl A. Cherry

Radiological Defense Officer Course conducted by the Virginia Civil
Defense Administration. Total hours of course 40 hours.

Shelter Management for Instructors conducted by the Virginia Civil
Defense Administration. Total hours of course 40 hours.

Attended seminars on the administration of isotope Radiography Safety
Programs. Tech/ops; Time (24) hours.

Attended classroom and laboratory on leak testing of radioactive
sources. Tech/ops time (32) hours.

A.S.N.T Level III Examiner duration of experience ten (10) years.

Attended seminars on the administration ot isotope Radiography Safety
Programs. Tech/ops; MAY 1986 (16 hours)

Attended seminars on the administration ot isotope Radiography Safety
Programs. RTS Technology, Inc. April 1983, (16 hours)

AFFILIATIONS

American Society for Non-Destructive Test :ny

Shipbuilding Council of American - Quali®; Assurance Subcommittee
American Society for Quality Control

South Tidewater Association of Ship Repairers, Inc.

me
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ALAN L. WALKER
WORKER’S COMPENSATION COORDINATOR

SUMMARY OF PROFESSIONAL EXPERIENCE:

1994~ Workers Compensation Coordinator.

Present

1985 Assistant Director of Material Handling - NORSHIPCO. Responsible
for the Storeroom and Toolroom organization including authority for
material management which encompasses the handling of all
Government property for fixed price and phase maintenance
contracts.

1981 Corporate Pilot - NORSHIPCO

1981 Ground and flight training wing aircraft. Obtained commercial and
instrument flight ratings.

1980 First Class Machinist - NORSHIFCO

1977 Apprentice Outside Machinist - NORSHIPCO

EDUCATION:

1974 Graduate - Great Bridge High School

1974-77 01d Dominion University

1977-80 NORSHIPCO Apprentice School Graduate

1982 Tidewater Community College - Naval Architecture Course

PROFESSIONAL ACTIVITIES:

American Pr-duction and Inventory Control Soclety (APIC:)

1)
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‘ TABLE 3

THOMAS L. BEACHAM
Environmental Engineer/Industrial Hygienist

PROFESSIONAL SKILLS:

ENVIRONMENTAL ENGINEER

To ensure that the company is in compliance with all environmental
regulations. Developed and presented the NORSHIPCO Environmental
Seminar to more than 600 employees.

INDUSTRIAL HYGIENIST

To implement the company Industrial Hygiene Progranm. Developed and had
approved the NORSHIPCO Three Day Asbestos Worker Class and Annual
Update Class.

MARINE CHEMIST
To ascertain spaces aboard marine vessels are safe for entry.
Responsible for confined space training in shipyard.

SUMMARY OF PROFESSIONAL EXPERIENCE:

11/79- Environmental Engineer/Industrial Hygienist/Marine Chemist

Present NORSHIPCO. Responsible for ensuring company compliance with all
environmental regqulations pertaining to the operation of the

shipyard. Knowledgeable of OSHA, RCRA, CAA, CWA, SARA, and AHERA
regulations. Extensive teaching and training responsibilities.

11/75- Chief Analytical Chemist - Union Camp Corporation, Franklin, VA

11/79 Technical Center. Responsible for developing analytical
methodologies to support various engineering qgroups within the
plant. Responsible for maintaining quality control of all incoming
raw products.

EDUCATION;

9/73 University of Georgia, Athens, GA
Major: Chemistry and Zoclogy

12/75 01ld Dominion Unive.sity, Nortol%. va
Major: Chemistry
3/90 University of Southern California, Los Anigles, oo
Major: Specialist (Industrial Hygiend)
AFFILIATIONS:
12/91~ Shipbuilders of America - Active member of the tnvironment

’ Present Committee (SP-1) since December 1991

9/81- Marine Chemist Association - Participates in the development of
Present annual training proqgrams for the liaticnal Fire Protection
Association.
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OPERATING AND EMERGENCY PROCEDURES FOR
RADIOGRAPHER AND RADIOGRAPHER ASSISTANT
ENCLOSURE TWO
Section 1 Operating Procedure for Radiographic

Section 2 Method for Conducting Radiation Survey, Including Transportation
Radiation Source

Section 3 Instruction for Posting and Restricting Radiographic Area.

Section 4 Procedure for Transfer of Sealed Radioactive Source from
Shipping Container to Exposure Devices

Section 5 Operating Procedure for use of Pocket Dosimeter, Dosimeter
Chargers, Film Badges and Alarm Ratemeters

Section 6 Emergency Procedures for Radiographic Personnel

Section 7 Procedure for Inspection and Maintenance of Exposure Devices,
Storage Containers and Quarterly Inventory for Seal Sources

‘ Section 8 Record Keeping Maintained by Radiography Personnel
Section 9 Procedure for Siipping Radi :ctive Source
Sketch Of Storage Building
Table 6 Material Thickness of Half-Valve Shielding
Table 7 Time & Distance for 2 mr/hr Dosage kate
Table 8 Production Card
Table 9 Daiiy Report Exposure Devices
Table 10 Dos:ireter Reading Chare
Table 1. Producticn Cards f(txarple)

Table 12 Example of Halt Valve Layers
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SECTION 1

OPERATING PROCEDURE FOR RADIOGRAPHIC DEVICE
1.1 general Instructions

1.1.1 Each Radiographic device shall be checked with a Radiation Survey
meter before it is put into operation or moved. This is to insure
the radiographer that the source is in the device and is in its
shielded position.

1.1.2 The radiographic device shall not be moved unless it is locked and
its safety plug is inserted.

1.1.3 Lock and put the safety plug in the device immediately after making
the last exposure at a given location.

1.1.4 After each exposure, check the device with a survey meter to insure
that the device is back in its safe position.

1.1.5 Should the source fail to return to its shielded position within
the device, or if any other emergency arises, immediately follow
the emergency procedure outlined in Section 6, Sub-section 6.1.1.2
and 6.1.2.2.

1.1.6 All restricted areas shall be established in accordance with the
requirements of Section 3, Sub-section 3.1.1.2.

1.1.7 When making radiation survey of Iridium 192, before leaving it in
a locked storage area, the radiation should not exceed 50 mr/hr at
six (6") inch distance from its surface, when radiographic exposure
devices measuring less than four (4") inches from the sealed source
storage position to any exterior surface of the device.

1.2 Instructions for use of AMERSHAM Corporation Iridium_192 model 660B

1.2.1 PROCEDURE

1.2.1.1 Establish and post a restricted area as specified in Section 3,

Sub-section 3.1.1.2. do this by estimating the radius of the
area prior to actual survey; data tor -iking this estimate are
given 1n Section 2, Sub-section 2.1.1 . 2.1.2.

1.2.1.2 Position and secure film.

1.2.1.3 Mark film and marker number locatlons ¢n part to be inspected.

1.2.1.4 Position free end of scurce tube or ¢ollimator at exposure angle

and source to film distance.

1.2.1.5 Straighten our the source guide tub«; avoid bends if at all

possible, but if bend is required, aive 1t a large radius.




1.2.1.6

1.2.1.7
1.2.1.8

1.2.1.9

‘1.2.1.10

1.2.1.11

1.2.1.12

1.2.1.13

1.2.1.14
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Position the exposure device at the end of the source tube that
it is opposite to that of the exposure or closed end. This
position should be as far away from the exposure end as
poss.ihle.

Position and straighten out the control cable. This should be
done so that the control end of the cable is as far away from
the source tube as possible and behind any on-site shielding.

Expose the disconnect on the end of the control cable by running
the cable out of its shielding tube about two inches. This can
be done by turning the hand crank.

Unlock the plug from the exposure device and pull out the
disconnect on the end of the pigtail on the source and connect
its disconnect to the disconnect on the end of the control
cable. If these connectors do not work freely, or if there is
any evidence of malfunction, do not use the control cable or
source, but lock the exposure aevice, and repurt the condition
to your supervisor.

Connect the control cable into position in the exposure device.

Remove the plug from the source tube side of the exposure device
and screw the source tube into place. Care will be taken to
avoid contamination to the source guide plug.

Run the source out to the far end of the source tube. the source
is run out the far end of the tube by turning the control crank
until it stops and the position indicator light on the hand
crank reel shows the source has reached the end of the tube. It
for any reason the source cannot be moved to the end of the
source tube, do not force it, but return it to its shielded
position within the exposure device. Determine and correct the
trouble before running the source tube again.

In running the source out to its exposure position within the
exposure tube, the hand crank should be turned with a rapid
steady cranking movement. Rapid cranking is desired because it
moves the source from its safe position to its exposed position
in the minimum possible time, thereby reducing the in-tube
exposure time to the operator and surrounding area.

Immediately after the source reaches its exposure position at
the end of the Source tube, make a survey of the perimeter of
the restricted area with a survey meter, as required by Section
2, Sub-section 2.1.2 and make such adjustments in the perimeter
as are required for compliance with the requirements of Section
3, Sub-section 3.1.1.1. The perimeter should be such that no
person outside of it will receive a radiation dose of over 2 mr
in any one hour period.

R
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1.2.1.15 Continuous surveillance of the restricted area shall be

maintained during each exposure. This surveillance shall be made
by the Radiographer and/or his Radiographer’s Assistant, and
shall be for the purpose of preventing, non-monitored personnel
from entering the restricted area. Should an individual
disregard their verbal and visual warnings, the Radiographer
shall immediately return the source to its safe position in the
exposure device, and take the action that is required by Section
6, Sub-section 6.1.3.

1.2.1.16 After the exposure is complete, return the source to its safe

position in the exposure device. this is done by turning the
control cable crank until it stops.

1.2.1.17 Check the source tube and exposure device with a survey meter to

insure that the source has returned to its safe position. Care
must be exercised in making this survey because there is the
possibility of the source being lodged in the source tube.

1.2.1.18 Lock the exposure device.

.1.2.1.19 Remove the filmn.

1.2

.2

Securing Exposure Device After La - .xposure

1.2.2.1 Unthread source tube from front of exposure device.

1.2.2.2 Replace plug in opening that is left on removal od source tube.

1.2.2.3 Remove control cable by unlocking and rotating selector lever on

l.2.

1.2.

2

source shield to connect position.

.4 Disconnect control cable form pigtail on the source.

.5 Replace plug in opening that is left on removal of control

cable.

.6 Lock the exposure device and remove the key from the lock.

.7 Make a radiation survey of the exposure device to insure that

the source 1is in its safe position within the device. The
radiation from the device shall be as given in 1.1.7 herein.

.8 Return exposure device to safe storage area in the radioactive

source storage building located at the far south east end of
NORSHIPCO’s Berkley plant. Place exposure devices in designated
places as shown in Sketch 2. At temporary job site, store
exposure device on truck and fasten down to bed of truck. Survey
area around storage building and truck so to assure that the
radiation does not exceed 2 mr/hr. A record of this survey
should be made on the production card.
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METHOD FOR CONDUCTING RADIATION SURVEY
Restricted Areas shall be established by radiographer and/or
radiographer Assistants

Whenever non-monitored personnel could receive a radiation dose of
over 2 mr in any one hour period. These areas shall be of two types,
one of which is a temporary area that is established without survey
meters, and the other is a working or semi-permanent area that is
established with survey meters. The only use that shall be made of the
temporary area is to establish restricted area perimeters prior to
exposure of the source, and in case of an accident in which no
operable survey meter is available.

2.1.1 Procedure for Establishing a Temporary Restricted Area

2.1.1.1 Determine the radius of a perimeter around the source at which

the rate of radiation will be such that if an individual were
continuously present in the area, could result in his receiving
a dose in excess of 2 mr/hr calculations of source type, source
strength, time and distance.

’2.1.1.2 Consider the effects on this radius of time, distance and any on

site shielding. Data for the evaluation of these effects are
given in Tables 6 and 7 of this enclosure. Table 6 gives the
half-value shielding effect of the listed materials. Table 7
gives limiting times and distances that an individual can be
exposed to a given source in any one hour and not exceed the
permitted 2 mr/hr dosage rate.

2.1.1.3 Rope and post the area in accordance with the requirements of

Section 3, Sub-section 3.1.1.2.

2.1.1.4 It shall be the responsibility of the radiographer to control

the restricted area when established for short duration
exposures by use of distance, on site shielding and survey
meter.

2.1.1.5 Instructions to radiographer to insure that this control is

maintained will be as follow::

2.1.1.5.1 Establish a temporary restrictei area using procedure given in

Section 1.1 of this enclosure.

2.1.1.5.2 Expose the source as outlined in Section 1, S:b-.ection 1.2.

2.1.1.5.3 Survey the perimeter of the terporary restricted area using a

survey meter as per Table 7 Section 2.

2.1.1.5.4 Make such adjustments to the perirmeter as are necessary to

maintain that if an individual were continuously present in the
area, could result in his receiving 1\ dnse in cxcess of 2 mr/hr.

&
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Cont On-sight shielding may be used to maintain perimeters using Table
6 of this enclosure for a guide.

2.1.1.5.5 Records of exposure and all survey shall be recorded on
Production card provided by this activity. Table 8. A shooting
sketch of the location of temporary job sight shall be drawn
giving the 2 mr/hr perimeter, source location, and structural
objects contair=ad within the radiation area.

2.1.1.5.6 Record all i mation on Radiation Production card provided
(Table 8) inc. .ing number of exposures, time of each exposures
and survey instrument readings.

2.1.1.5.7 Examples: see Tables 11 and 12.
2.1.2 Procedure for Establishing a Working Restricted Area

2.1.2.1 Establish a temporary restricted area using the procedure given
in Section 1.1 of this enclosure.

2.1.2.2 Expose the source as outlined in Section 1, Sub-section 1.2.

‘2.1.2.3 Survey the perimeter of the temporary restricted area using a
survey meter.

2.1.2.4 Make such adjustments to the perimeter as are necessary to
maintain readings at 2 mr/hr or less, or if this is not
practical under the given circumstances, adjust the perimeter
for application of short duration exposures. In the latter case
refer to table 7 of this enclosure for information on duration
exposure times, distance and sources.

2.1.2.5 Record the results of the instrument survey on the Production
Card provided, if the perimeter of the restricted area is held
at the 2 mr/hr isodose line. If it is held at other than this
line, draw a sketch showing the location of the perimeter with
respect to the source and recognizable structural objects in or
near the restricted area. Record on the sketch the radiation
level in mr/hr at personnel passageways, and other areas
accessible to personnel where short duration exposure times are
employed.

2.1.2.6 If more than one exposure is to be taken connectively in the
same area and the material conditions are identical to the first
exposure, re-survey of the area between exposure are not
necessary. Record the number of exposures made and the total
exposure time of each on the production card provided.

'2.2 Physical Radiation Survey of Device atter Completion of Individual
Exposure

2.2.1 Return the source to its safe position within tne exposure device.




STANDARD PROCEDURES NORSHIPCO/RT (REV 7)

’ ENCLOSURE TWO
SECTION 2

2.2.2 Approach the device using a survey meter to check the device and
the source cable for excessive radiation levels.

2.2.3 After determining that the source is in its safe position within
the device, lock the device and remove the key.

2.3 Physical Radiation Survey Prior to Storage of Device After the Lasgt
Exposure

2.3.1 Use a survey meter to determine that the source is in its safe
position with the exposure device.

2.3.2 Lock the device.

2.3.3 Disconnect source tube and control cable.

2.3.4 Replace its safety plugs.

2.3.5 Return the device to its storage area.

2.3.6 Re-Survey to determine that the Iridium 192 source is in its safe
pPosition. The readings on this survey should not exceed 50 mr/hr at

‘ six inches from the device if the distance from the sealed source

storuge position to the exterior of the device is less than four
inches, and not over 200 mr/hr at the surface of devices measuring
four inches and over from the source storage position to the
exterior surface. Should a reading be obtained that is higher than
this, the situation should be treated as an emergency.

2.3.7 Record the results of this survey on the Production card provided.

2.4 Vehicle for Transportatjon Radioactive Sources

2.4.1 Motorized vehicle or hand push cart shall be used in transporting
radioactive source within the boundary of NORSHIPCO.

2.4.2 Requirements for transporting sources.

2.4.2.1 Exposure devices and storage container shall be checked with a
radiation survey meter by a Radiographer prior to removal from
any storage area. The purpose of this check is to insure that
the source is in its safe position within the device/container.

2.4.2.2 A Radiographer or Radiographer’s Assistant shall be in constant
attendance during movement of the device or container.
2.4.2.3 No radiocactive device or container shall be moved unless it is
‘ locked. All safety plugs shall be inserted before movement.
2.4.2.4 Do not hand carry portable devices and contiiners long distance

because relatively high radiation levels may exist at their
surfaces.
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When transporting a sealed radioactive source, it must be firmly
secured inside the vehicle. The securing must be such that the
source does not bounce or move around.

In compliance with Section 20.1301 of 10 CFR 20 of Part 20
Standards for Protection against Radiation of Rules and
Regulations of Nuclear Regulatory Commission, the outer surfaces
of the vehicle that is used for transporting radioactive source
must be surveyed with a survey meter to assure that the
radiation level does not exceed 2 mr/hr. A physical rediation
survey must be made after the exposure device is secured in the
truck to assure that radiation level inside the passage
compartment do not exceed 2 mr/hr.

Radioactive source must never be transported outside the
shipyard wunless accompanied by a Radiographer and a
Radiographer’s Assistant riding in the vehicle with the source
or the Radiographer may accompany the shipment in separate
vehicles.

The radioactive source must never be transported outside the
shipyard unless ascertained that the following equipment is in
the transporting vehicle prior to departing for out-of-yard work
sites.

At least two (2) appropriate radiation survey meters which had
been calibrated within ninety (90) days from the last day of the
series of exposure you are about to make.

At least 600 foot of rope.

At least four (4) battery operated red blinker lights and a box
of spare batteries,

At least eight (8) caution radiation area signs.

At least three (3) "Ca “ion-High Radiation Area Signs."
Eight (8) stands to use in stringing rope.

At least two (2) Productior cards for each day in the fielAd,.
The exposure device and all related cables.

Road Flares.

In case of an accident involving a vehicle that is transporting a
radioactive source, the emergency procedures specified in Section

6,

Sub-section 6.1.5, shall be tollowed to the fullest extent

possible.




T

STANDARD PROCEDURES NORSHIPCO/RT (REV 7)

ENCLOSURE TWOC
SECTION 2
2.5 Instrument
2.5.1 Eberline 130-A & 130-G Gamma Radiographic Survey Meter.

2.6 Calibration of Survey Meter

2.6.1

2.6.3.1

A.

C.

2.6.3.2

Each survey meter shall be calibrated at intervals not to exceed
three months, and after each meter servicing.

These calibrations shall be made by radiographer of NORSHIPCO and
by Eberline Instrument Company after meter servicing.

A record of the last date of each calibration must be maintained by
Radiation safety Officer.

Preparation for Use
Place the Cobalt 60 Source in a restricted area so that the
directional part is aimed horizontally to minimize the effects

¢f scattered radiation, the unit should be at least 16 feet from
any wall, in the direction of the primary beam.

Position a support 10 feet long horizontally from the T/0 571
Directional Shield.

Restrict access to area 10 feet from the container.
Survey Meter Calibration

On the bottom of the identification label is a dose distance
computer. The source size and date of calibration is stamped on
the identification label. Follow these steps:

Set the age of the source shown on Scale B.

Tighten the screws holding the bottom scale. Desired dose
rates are shown on Scale C, and Yyou may read the correct
distance directly Lelow the dose rate desired.

Turn on your survey instrument, let it warm up for about 10
minutes and zero the meter.

Turn the range switch tc the low range X1 and place the meter at
the appropriate distance for a 2.5 mr/hr reading. The survey
meter should be located so that the center of the ion chamber is
at the correct distance and centered on the center line of the
radiation beam. The loagest dimension of the ion chamber should
be at right angles to the radiation bean. Depending on the
physical size and configuration ot your survey meter, 1t may be
necessary to mount the 571 source. When the proper geometry for
your meter has been established, use the same physical set-up
consistently in future calibration operations.
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A maximum dose rate of 1000 mr/hr can be obtained with certain:
survey meters in contact with the radiation part; however, th
physical geometry of some survey meters may lead to incorrect
readings at such a close distance. Do not use less distance than
the minimum distance which provides the correct maximum dose:in$
accordance with the dose/distance computer. The meter should be .
Placed so that you can read it from a distance without exposi
yourself to the primary beam.

Stand away from the primary beam and open the source shutte
This may be done by lifting the source rod manually or remotg
with a string attached to the source rod. Check the readi
the instrument and then close stored position. If the readi
does not agree with *10% an adjustment is required. L
Turn the range switch to the next range x10 and place the
at the appropriate distance for a 25 mr/hr reading, i
calculating on this range plus or minus 10%, turn the ¥&
switch to the x100 range and place the meter at the appropri
distance for a 250 mr/hr reading, adjust if the reading does
agree with *10%.

On completion of the calibration, the source rod is to b
dropped to the closed pcsition, the locking bar insert
prevent source movement and the lock is to be locked.

Survey meters which cannot be calibrated should be returned
the manufacturer for repair.

Fasten a label to your survey meter indicating the last date
calibration.
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TABLE 6

MATERIAL THICKNESS OF HALF-VALUE LAYER SHIELDING

T MATERIAL APPROX. THICKNESS OF HALF - VALUE LAYER, INCHES
: - TRIDIUM-152  COBALY-60  RADYOM-226 —

~ Lead 0.19 0.49 0.56

% Brass 0.69 0.79 S
 }; Steel 0.76 0.87 0.91

_ Concrete 1.90 2.70 2.90
Aluminum 2.18 2.50 2.60
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“Tistance Tapevers Time jn Wimvees W&m
fren Sowree 3 =£ lggsu. [T .
7eqt

2 3 3 3 2 [) Q,

S : ] :  RAN N 350
3 3 Q, rY Y 2 50 . Q
;g : . . ,& 0.0

[ 2 3 3 : . . &

3 3 I ) J )

w [ j [ [} [ 3 [ 50

% 2 2 13, Iy 3 8, & o .7 [ ‘c.
).! K1 l°9 K] LA l * ‘ ., J ' ' o\’
% -] . BIRLE 18. .4 6]13.912 13 60.0

-ty 4




STANDARD PROCEDURES NORSHIPCO/RT (REV 7)

ENCLOSURE TWO
SECTION 3

3. INSTRUCTIONS FOR POSTING AND RESTRICTING RADIOGRAPHIC AREAS
3.1 Procedures
3J.1.1 Restricted Area

3J.1.1.1 A restricted area is that area into which a Radiographer and/or
his Radiographer’s Assistant must control access for purpose of
radiation Safety. It shall include those areas that have
radiation levels in excess of 2 mr/hr unless short duration
exposure times are to be permitted in an area accessible to
personnel. '

3.1.1.2 The entire restricted area shall be marked with rope and posted
with signs bearing the radiation caution sign and the words
"Caution, Radiation Area."

3.1.2 Radjation Area

3.1.2.1 Radiation areas are those areas which contain radiation levels
that could cause a person to receive over 5 millirem (5 mr
equiv.) in any one hour if continuously present in the area.
Such areas must be posted with signs bearing the radiation
warning sign and the words, "Caution, Radiation Area."

3.1.3 High Radjation Areas

3.1.3.1 High Radiation Areas are those areas that contain radiation
levels such that a person continuously preset in the area could
receive an exposure of over 100 millirem (100 mr equiv.) in only
one hour. The perimeter of this areas must be posted with signs
bearing the radiation caution symbol and the words, “"Caution,
High Radiation Area." These high radiation siqns must be posted
at the 100 mr/hr isodose line.

3J.1.4 PRadiation and High Radiation Areas must be posted in the restricted
area.
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PROCEDURE FOR TRANSFER OF SEALED SOURCES FROM SHIPPING CONTAINERS TO EXPOSURE
OtVICES

4.1 This instruction applies to the source changer type of shipping

containers,

4.1.1 Locate the source changer near the shielded head of the exposure
device.

4.1.2 Position and lay out the control cable of the exposure device.

4.1.3 Run out the disconnect on the end of the control cable about two
nches, by turning the control crank at the opposite end of the
cable.

4.1.4 Remove the safety plug on the control cable side of the exposure
device, and pull out the disconnect on the pigtail of the source.

4.1.5 Connect the disconnect on the end of the control cable with the
disconnect on the end of the pigtail of the source.

4.1.6 Attach the control cable adapter to the exposure device.

4.1.7 Remove the plug from the empty chamber in the source changer,

4.1.8 Attach the short source tube that is supplied with the source changer

to the inlet to the empty chamber of the source changer,

4.1.9 Remove the safety plug from the source side of the exposure device
and connect the free end of the short source tube in its place.

4.1.10 Unlock the exposure device and run the source imto the empty chamber
of the source changer by turning the hand crank until it stops and
the source position indicator shows the source is out of the exposure
device.

4.1.11 Check the exposure device and source tube with a survey meter to
insure that the source has gone into the source changer.

4.1.12 Detach the source tube from the source changer and disconnect the
source from the control cable. Exercise care in this operation and
do not pull the disconnect ocut of the source changer any further thar
is required to join the disconnects.

4.1.13 Replace the safety plug in the source changer,
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Remove the plug from the Yoaded chamber of the source changer,

Pull out the disconnect on the pigtail of the source in the source
changer and connect it to the control cable. Exercise care in this
operation and do not pull the disconnect out of the source changer
any further than is required to joint the disconnects.

Attach the source cable to the source changer.

Withdraw the source from the source changer and put it in the safe
position in the exposure device, by turning the hand crank on the
control cable until it stops, and the source position indicator light
shows the source is in its stored position.

Check the exposure device and the source tube with a survey meter to
insure that the source is in its safe position within the exposure
device.

Lock the exposure device.

Remove the source tube from the exposure device and source changer,
and insert their safety plugs.

Remove the control cable from the exposure device.

Disconnect the source from the control cable, and insert the safety
plug.

Reseal outlets on source changer with lead seal provided.

The replacement of any sealed source fastened to or contained in a
radiographic exposure device, leak testing, repair, tagging, opening,
or any other modification of any sealed source, shall he performed
orly by persons specifically author1zed to do so.
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. ENCLOSURE TWO
SECTION 5

5. QPERATING PROCEDURE FOR USE QF POCKET DOSIMETER AND DOSIMETER CHARGE
5.1 PROCEDURE
5.1.1 DOSIMETERS

5.1.1.1 All radiographer and assistants shall wear a pocket dosimeter at
all times while performing radiographic operations.

5.1.1.2 Pocket dosimeter, Victoreen 541/A or equivalent, with range of
(0) zero to (200) two hundred Milliroentgen will be furnished.

5.1.1.3 Dosimeter are delicate instruments, and should be treated as
such. Jarring or dropping the instrument may cause an incorrect
reading. If damage to your dosimeter is suspected, notify your
supervisor. Should dosimeter be tound off scale, you shall
consider it to be an emergency situation and the corresponding
film badge shall be immediately returned to the supplier for
processing.

5.1.1.4 If a dosimeter becomes full discharqes, immedi itely discontinue
operation, return the source to its shielded position in
exposure device, lock the device and survey the exposure device
and the area. Notity your supervisor and he will immediately
have your fi1lm badqge processed to determine jt iny over exposure
has taken place.

5.2 DOSIMETER CHARGES

5.2.1 Insert dosimeter 1nto charqging socket .

%3
[\

2.2 Hold dosimeter in contact with bottom ot socket ‘iressure required
against spring). Look throuqgh dosimeter at hair, .ne and seal.

5.2.3 Turn large knob to ad)ust dosametor v sop oy,

5.2.4 Remove dJdosimeter trom charqger ol o beck hayr o re position by
inooking through dosimeter at oy bignt o i e

5.3 PFOCEDVEE FOR LS07RNCR AND PR

5.3.1 £iin Badge Issuanoce

5.3.1.1 Film badges sha.l be v ro 00 0 0o gratior an e pertorming
radioqgraphic cperat onsg
5.3.1.2 Each tilm Yadige sl v oy 0 s bLai vy v wend of

‘II" each ante
IS T Raaroaraphis YRR SN CE RN A A S tortnout theidr

tilm Prige,

wn
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ENCLOSURE TWO
SECTION 5

5.3.1.4 The film badge is to be worn only by the person to whom it is
assigned.

5.3.1.5 A record of each individual’s name and the dates he worked in
radiography shall be maintained by the Supervisor.

5.3.2 FILM BADGE PROCESSING

5.3.2.1 Film badges shall be returned to NORSHIPCO’s Medical Department
by the Supervisor the first of each month and the Medical Dept.
will sent them to Laddauer Film Badge Service for processing as
soon as possible thereafter.

5.4 ALARM RATEMETERS

5.4.1 All Radiographer and assistants shall wear an alarm ratemeter at
all times while performing radiographic operations.

5.4.2 The alarm ratemeter will be calibrated at period:s not to exceed one

year for correct response to radiation.

5.4.3 The alarm ratemeter wil! be sent bach to the manutacturer or some
qualified company or person for calibration.

-
L8 - -
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' ENCLOSURE TWO
SECTION 6

6. C SONN
6.1 Procedure
6.1.1 In the event of a shop or ship emergency in an area adjacent to a

radiographic device, such as fire or an accident involving
personnel, immediately take the following action:

6.1.1.1  EXpogure Device can be Operated and Removed from_the Danger Area

6.1.1.1.1 Return the source to its shielded position in the exposure
device, and lock the device.

6.1.1.1.2 Perform a physical radiation survey ot the exposure device to
assure that the source is in 1ts shielded position.

6.1.1.1.3 Remove the source tube and control c¢able, and insert safety
plugs.

6.1.1.1.4 Remove device from danger area ani 1! possib.ie, return to its
‘ locked storage area.
6.1.1.1.5 Remove all perimeter markings ot the restricte ] radiation area.

6.1.1.1.6 Notify your supervisor.

6.1.1.2 Exposure Device cannot be Operated and Remove i from the Danger
Area

6.1.1.2.1 Set up a restricted area as specitied in Sect:on 3, Sub-section
3.1.1.2 around the device using 1 survey instru-ont to determine
the area.

6.1.1.2.2 Notify you, supervisor.

6.1.1.2.3 Maintain surveliiance ot ti.. : . .. solieved by your
supervisor.

6.1.1.2.4 Action following this notit . . a:. . ¢ rmined on a case
basis by the supervisor.

6.1.2 In the event of an awc: o v v L0 o expe are device, such
as being hit with tal. oot r bovdriney Ut t e souree in the
source tube, 1mmed:it. . RIS o ST U 0 T s
. 6.1.2.1 SCurce <Can be Peturne: to 1t
6.1.2.1.1 Return =s.u:r e vy its sate

6.1.....2 Lock the dev. o,




6.1.2.1.3

6.1.2.1.4

6.1.2.1.5

6.1.2.1.6

6.1.2.1.7

6.1.2.2

‘6.1.2.2.1

6.1,

y P

< 4
3

“ £
) Y

.

~ o)
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ENCLOSURE TWO
SECTION 6

Establish a restricted area around the exposure device as
specified in Section 3, Sub-section 3.1.1.2 using a survey
meter.

Maintain surveillance of the restricted area until relieved by
your supervisor.

The supervisor will check the operation and monitcr the exposure
device to see that it is safe and in proper working order before
authorizing its continued use.

If the exposure device is determined unsuitable for use by your
supervisor, return it to the locked storage area, and tag it as
being unsuitable for use.

Do not use the tagyed device until it is repaired and released
for use by your supervisor.

Source cannot be Returned to its sate Position

Establish a restricted area around the exposure device as
specified in Section 3, Sub-section 3.1.1.. using a survey
meter.

Notify your supervisor.

Maintain surveiliance ot the restricted area until re!ieved by
your supervisor.

The supervisor shall also personaliy nspect the exposure site
and determine the most practical ant satest way to get the
source back into its sate position within the oxposure device.

The supervisor shall prepare a rec i ot the ;- ident tor files.

If arn individual shoul! rece:ve 4 radiarion dcse ot 100 mr

during the week ot the i1ncident, he L1l not .ork with ionizin
) ' g9

radiation source until his dosepe-0 =0 1o lat: o g “quitl to or

Tess than 100 mr por week.

After source 15 returned 1o ito et ot i the Xposure

device, return the device to the 4. sUrr ey area tor a3 check

of 1ts operation and radiaticn lewel L, ool cirervioer.

Do not use the exposure device o o o . i released tor use

by your supervisor.
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6.1.3 1In the Event of an Accident Involving the Exposure of Non-Monjtored

Personnel to Radiation Immedjately take the following Action

6.1.3.1 Return the source to its safe position in the exposure device.

6.1.3.2 Establish a restricted area around the exposure device as

specified in Section 3, Sub-section 3.1.1.2 using a survey
meter.

6.1.3.3 Maintain surveillance of the restricted area un-il relieved by

your supervisor.

6.1.3.4 Obtain name, badge number, serial number, indicated exposure

[ea

6.

[

[

—

time and distance from the scurce of each non-munitored
individual involved in the incident.

.3.9 Notify your supervisor.

.3.6 Action following this notification shall be on a case basis and
as determined by the supervisor.

3.7 The supervisor shall prepare a report of the 1n-ident for files.

.4 In the Event of Loss of the Source take tne Foliowlng Action

4.1 Survey the general area In which the Source wis being used with

A survey meter.

.4.2 It located, establish a restri-t.f 1o around the source as

specified in Section 3, Sub-seoti n

.43 Notify your Supervisor.

.44 Maintain surveillance over the o ", 1 4y antil relieved by

your superwvisor.

405 The superviscr shall 11so o * tre restricted area  and
determ:ne the most pract o, g 7T Ay, of getvting the
source  back into Gts o oanh e e o . frrer mak.ng this
determ.: 1 :on, he shall 1.5 .+ -~ . - o brtiological Safety

Gfticer,

Pes
-

The Supervisor shal . oo 0 o 4 oy e - ooodent tor tiles.




STANDARD PROCEDURES NORSHIPCO/RT (REV 7)

. ENCLOSURE TWO
SECTION 6

6.1.5 In the Event of a Major vehjcular Accident Involving a Radioactive
i a ollowin ction

6.1.5.1 A restricted area must be established as specitied in Section 3,
Sub-section 3.1.1.2.

6.1.5.2 If the survey meter 1is operable, use it to establish the
perimeter of the restricted area.

6.1.5.3 If no operable radiation meter is available, and based on the
assumption that the source material is an exposed position, and
inside the vehicle, the restricted area shall be established
through the use of Mathematical Formula Calculations or in the
chart shown in Section 3 of this procedure.

6.1.5.4 In the event the driver of the vehicle is seriously injured, the
Radiograj.aer or the Assistant shall assist in every possible

safe way to remove the driver from the vehicle to the safe

established radiation level. The Radiographer or Assistant shall

. notify civil authorities and upon their arrival assist them of

further aid to the injured driver.

6.1.5.% Maintain complete surveillance ot the restricted area until you
are cure that the sealed radioactive source is safe in its
shielded position. In the case of a minor accident where it can
be visually determined that the source is satety stored in its
container, no restriction ot area is required.

6.1.5.6 If the survey meter is operable ani no radiation hazard exists
and the vehicle is movable, continue on your way.

6.1.5.7 In any case, immediately after “otablishing the restr icted area,
you must notify your supervisor and the local -ivil authorilities.
Hotitioation and Feports of inciarrts to N.R.C,

6. 1.6,

—

Atter you notilfy your supervisor b at an Incs dent, glve him the

derari about the inoident  Go fhat the Fad.ation Protection
Dfticer can notity NEoC o, relephone or telegraph 1n accordance
with Section 20.2201 ard ool ot Part 5 of rules  and
Kegulations ot Nuclear ioogqulatory Cops | oon,

6.1.6.2 Notity your supervisor of cver-.oapiaare and on cossive levels so
that your kadlation Protection fticor can ot oy NRC in writing
within 0 days In accordance wisn ooty e 00 G ot Part 20 od

S

. rules and Requlations ot N, e Lo 1Ty T g3
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ENCLOSURE TWO

LIST OF PERSONNEL

SECTION 6
NAMES AND NUMBERS OF INDIVIDUALS TO CONTACT TN THE EVENT OF AN EMERGENCY.
RUTIES AND RESPONSIBILITIES
1.

OVERALL RESPONSIBILITIES FOR RADIATION PROTECTION PROGRAM

Quality Assurance Engineer

\') N OGRAPHY

F. W. Duvall

C. A. Cherry

GENERAL SUPERVISOR OF WORK

Supervisor

9] Q A

Resident Industrial Hygienist/Environmental
Satety & Health Engineer

Radiation Safety Officer

C. A. Cherry
Phone: 494-2951
Home Phone: 479-0730

Phone: 494-~4343
Home Phone: 482-4016

Phone: 494-2951
Home Phone: 4749-0730

.. T. Eure, Jr.

Phone: 494-433 "

Home thone: 919-.131-9316
T. L. Beachanm

Phone: 494-4%563

dome phone: 420-8407

Mo-connell Baker
494~-438"2
rnione: $47-8942

Tyey o S
tiione ]

Home
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SECTION 7

’ 7. PROCEDURE FOR INSPECTION AND MAINTENANCE OF EXPOSURE DEVICES, STORAGE
CONYATNERS AND QUARTERLY TRVERTORY FOR SEAL SOURCES

7.1 Procedure for Daily Inspection of exposure devices before using.

7.1.1 Inspect radiographic exposure devices and storage containers before
using to assure that all components are there, clean and properly
functioning safely. ’

7.1.2 Inspect control cable before using for signs of damage. Avoid
twisting or bending excessively. Recoil control carefully for
storage. Avoid all contact with dirty surfaces and do not drag
around. Recover control cable Plug when not in use.

7.1.3 Inspect source tube before using for signs of damage. Avoid twisting
or bending excessively. Recoil source tube carefully for storage.

7.1.4 Inspect batteries and lamps on sfgnal circuit before using for damage
or weakness.

7.1.5 Keep records of all daily maintenance inspection on the enclosed form
Table 9 for a minimum of two (2) years.

7.2 Procedure for Quarterly Inventory for Sealed Sources

. 7.2.1 A1l sealed sources received are documented in the radiostopes
security book, records of fnventories located in the radiography
office of Norfolk Shipbuilding & Drydock Corporation.

7.2.2 A1l sealed sources are inventoried at time of receiving.
7.2.3 A1l sealed sources are inventoried every three (3) months thereafter.
7.2.4 A1l dates of inventory, test, etc. at time of fnventory are

documented in the radiosotopes security record book.

7.2.5 A1l sealed sources are located in the radfoactive source storage
building. See enclosure sketch #2.

7.2.6 The radiation safety officer shall fnsure that the inventory and
documents are made each quarter,
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SECTION 8
. 8. RECCRD KEEPING REQUIREMENTS MAINTAINED BY RADIOGRAPHY PERSONNEL

8.1 Procedures

8.1.1 Record both yours and your assistant's daily dosimeter readings at
the end of each shift on the daily production card, and daily
dosimeter reading chart on the enclosed forms Tables 9 and 10.

8.1.2 Record the surv~y readings of radioactive sources prior to storage
and prior to rewoving from storage.

8.1.3 Record the restricted areas at each job site. »l
8.1.4 Record type and strength of source used ind the serial number of the
source,
8.1.5 Record all radiographs taken on the job.
8.1.6 Record surveys on the enclosed production card, Table 8.
8...7 A1l surveys including those made after each exposure must be

recorded, labeled and maintained in the files for inspection upon
request of governing bodies of the Nuclear Regulatory Commission.
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9. PROCEDURE FOR SHIPPING RADIOACTIVE SOURCES

9.1 These Instructions Apply to the Source Changer and Shipping Contajners

9.1.1 Shipments will not be made until all test. Certifications,
acceptances, and final inspections have been completed.

9.1.2 These test will be accomplisned prior to shipping.

9.1.2.1 Leak test of radiographic sources.

9.1.2.2 Leak test of source changer or shipping container.

9.1.3 Attach the identification plate ot the old source to the source
changer chamber in which the scurce has been installed.

9.1.4 Survey to insure that the old scurce is secured in the source
changer, the selector ring is in the lock f.ti1on and the key
operated plunger lock is engaged.

‘9.1.5 Bolt the source changer cover plaves i plate 10 seal wWire.

9.1.6 Survey all exterior surtaces ! *:. . e chamber or shipping
container to ensure that the rai; i 1 ..o op ] e not exceed 200
milliroentgen per hour at surtace.

9.1.7 Measure the radiation level three :«o:% 11 m all exterior surfaces
of the source changer or shipping - :* iiner and ensure that the
radiation level is less than 10 mii..: o0 gen per hour. The maximum
radiation level measured three tect tpro- any exterior surface is
the transport index. (Example: Wit: 1 ~asimum riiiation level of
2.2 milliroentgen per hour the tr s v ndew | o).

9.1.8 Complete the appropriate "1, .+, ..v Shiptoing latels.  For
contents, list the radioisotope = -« -0 4o volrrdium 192.
Indicate the activity as the nurier 5 o o5 b v g rra transport
index a determined above.

9.1.9 Apply the "Radicactive; shiyp.ong oo . Sooren o, Irpieted, to two
opposite sides of the Conta.n..:

9.1.10 Make records and retaired +o. - N : . source being
shipped are within sate rad; a- -

9.1.11 Return the contalirer T the =4 0 . - o A e ruck or

AT ane ).
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SHITHON 9, TARF 9

(PEV-T)

INSPECTION AND MAINTENANCE OF RADIOGRAPHIC
EXPOSURE DEVICES AND STORAGE CONTAINERS

PART

DATE

CONDITION

ACTION TAKEN

" REMARKS

SHIELDED STORAGE
CONTAINER

LOCKING
MECHANISM

SOURCE
LABEL

DRIVE
CABLES

ORIVE CABLE
HOUSING

CABLE
CONNECTORS

CRANK
MECHANISM

SOURCE
TUBES

ON-OFF
INDICATOR

SOURCE EXPOSURE
SWITCH

CCLLINATOR

192

IRIDIUM

utb0B

60
T/O %71

(AMERTEST)

COBAILT

MoDEL

l
i

660b

192
o0
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