Page 1 of 1

TITLE : TVA INDUSTRIAL RADIOGRAPHY BYPRODUCT MATERIAL OPERATING
AND EMERGENCY PROCEDURE

SUBJECT: TABLE OF CONTENTS

CHAPTER
10  RADIOGRAPHY ALARA PROGRAM

20  LICENSE NUMBER 41-06832-06
30  ORGANIZATIONAL STRUCTURE OF RADIOGRAPHY PROGRAM

40  OPERATING AND EMERGENCY PROCEDURES
50  SUPPORT DOCUMENTS
51 10 CFR Parts 19, 20, 21, 30 and 34
52 Radicactive Matenal Sipping Magual (RMSM)
53 Quality Assurance Program Description




Chapter 1 Page 1 of 2
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SUBJECT: ALARA FROGRAM

RADIOGRAPHY ALARA PROGRAM

TVA shall continue its efforts for achieving a common goal of improved radiation safety for TVA
personnel and the general public we serve. TVA shall strive to maintain radiation exposures as low as
reasonably achievable (ALARA) for persons who handle, use or supervise the use of by-product material
under ""VA’s License 41-06832-06. This shall include personnel involved in radiography and associated
operations such as transport, maintenance and inspection of devices containing radioisotopes. The
coliective exposure received by individuals under TVA’s radiography license will also be maintained as low
as reasonably achievable.

TVA's “Industrial Radiography Manual” (IRM) includes the administrative organization, written policy,
procedures, and instruction that when implemented shall achieve TVA’s ALARA objectives. The ALARA
program lpecxﬁully includes the following elements.

1. Al rndmgnphy personnel have stop work authority if they perceive that safe radiographic op<rations
are in jeopardy.

2. Management shall maintain an open door policy with personnel regarding questions they may have
about ALARA. This open door policy shall extend to the consideration of suggestions that may
improve the ALARA program or information concerning observed deviations from ALARA practices
(anonymuty assured).

3. Collimators shall be used unless radiographic examination geometry prevents the use of collimators
The unavailability of collimators is not an acceptable reason for open tip radiography.

4. Emphasis shall be placed on minimizing worker’s time spent in radiation areas through good pre-job
plarning and the effective use of available shielding.

5. An admunistrative review of occupational exposure to any individual that exceeds one rem per year.
Beyond this level, management review will be conducted to assess whether ALARA practices have
been applied. One rem per year shall not be considered an exposure limit, but is simply an amount of
exposure requiring review and management approval prior to receiving additional exposure.

6. Annual review of operating procedures. All users shall be encouraged to make suggestions at any time
that may lead to new procedures deemed necessary to implement the ALARA concept.

7. A semi-annual review of all radiography personnel who have occupational radiation exposures. The

purpose of the review shall be to determune if trends are developing that may impact the quality of the
ALARA program

C procedures/RAD3
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TITLE : TVAINDUSTRIAL RADIOGRAPHY BYPRODUCT MATERIAL OPERATING
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SUBJECT: ALARA PROGRAM

8. Management audits that include a review of persunnel qualifications and performance monitoring
during radiography  These audits will help to assure that individuals involved in radiography are
utilizing proper ALLARA practices

9. An annual administrative review shall be performed to determine the effectiveness of the ALARA
program

NOTE: ALARA reviews shall be viewed as annual + 45 days
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SUBJECT: NRC LICENSE #41-06832-06
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SUBJECT: NRC LICENSE #41-06832-06

Item |

Address(ec) where material will be used or possessed.

TVA will possess and use byproduct material at temporary jobsites in states subject to NRC'’s regulatory
authority, TVA’s byproduct material storage facility at 1100 Riverfront parkway, Chattanooga,
Tennessee, has been replaced by storage areas at temporary jobsites.
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ITEM 2
RADIOACTIVE MATERIAL
Maximum Amount Possessed

Element and Mass Number Chemical and/or Physical Form at Any One Time

1. Indium 192 Sealed Source Not to exceed 150 curies per
Source Production and source
Equipment Company
Source Model #G-60

2. Indium 192 Scaled Source Not to exceed 100 cunes per
Source Production and source
Equipment Company
Source Model T-5

3 Indium 192 Sealed Source Not to exceed 100 curies per
Sentinel, Amersham source
Corporation #A-424-9

4 Cobalt 60 Sealed Source Not to exceed 100 curies per
Sentinel, Amersham source
Corporation
Model #A-424-14

Exposure Devices

Model Number Manufacturer
1. 660A and 660B Sentinel, Amersham Corporation

2. 680A and 680B
3 150

Source Changers

Model Number
1. 650 L

2. 77
3. SPECC-1

¢ procedures/RAD S
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SUBJECT: NRC LICENSE #41-06832-06

ITEM 3

Purpose(s) for Which Licensed Material Will be Used

The materials will be utilized in industrial radiography of fabrication, installation and reevaluation of base
material and welds in piping and other nuclear and non-nuclear components anywhere in the United States.

¢:procedures/RADS
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SUBJECT: NRC LICENSE #41-06832-06

ITEM 4

Individual(s) responsible for Radiation Safety Program and their training and experience. Licensed
material shall be used by or under the supervision of the following:

l. W. Ed Freeman, Radiation Safety Officer (RSO).

2. Roger W. White, Assistant Radiation Safety Office (ARSO).

2. G. Wayne Hembree, Assistant Radiation Safety Officer (ARSO).

4 Joseph W. Mefford, Radiation Safety Coordinator (RSC).

Or other individuxls who have received th e training as described in the TVA Operating and Emergency
Procedures and who have been designated as radiographers by the Radiation Safety Officer.
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SUBJECT: NRC LICENSE #41-06832-06

ITEM 5

Radiographers and radiographer assistants shall receive training in accordance with Chapter 4.0,
Attachment 1 of the TVA's Industrial Radiography Manual before their assignment to work in any
restricted area. The training will cover all pertinent radiation protection practices and procedures to a
degree sufficient to allow the individual to perform his/her assignment without incurring unnecessary
radiation exposure. Where personnel other than radiographers or their assistants require access to a
restricted area, they must be furnished with a TLD, one calibrated pocket dosimeter and one alarm
ratemeter. No person shall gain entry into a restricted area without the approval of the responsible
radiographer, - -

The maintenance of training records is the responsibility of the RSO. They shall be maintained at the office
of the RSO

¢:procedures/RAD S
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SUBJECT: NRC LICENSE #41-G6832-06

ITEM 6

FACILITIES AND EQUIPMENT
Equipment

This license is limited to the possession, use, storage and transfer of the radioactive byproduct material and
equipment as outlined in Chapter 2.0, Item 2. During periods when the radioactive byproduct materials
(sealed sources) are not being used, they will be stored in their exposure device and/or shipping container.
The byproduct material(s) will be stored in a vehicle or building which will be locked at all times with
limited and controlled access. Posting will be in accordance with 10 CFR Part 20.

Facilit

A

TVA will possess, use and store byproduct material(s) at our temporary radiography installations anywhere
in the United States.
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SUBJECT: NRC LICENSE #41-06832-06

ITEM 7

RADIATION SAFETY PROGRAM

7.1 Personnel Monitoring Equipment

All radiographic personnel who enter a restricted area shali be required to wear a minimum of one
direct reading pocket dosimeter which must have a range of 0 to Z00 mrem. All personnel who
enter a restricted area shall be required to wear on their person a TLD. The maximum exchange
period for the TLD is quarterly. Additionally, all personnel who enter a restricted area shall be
required to wear on their person one alarm rate meter set to give an alarm at a preset dose rate of
500 mrem/h or less if required by the nuclear facility where radiography is performed.

72 Radiation Detection Instruments

The type of survey instruments used are: Eberline, Model E-130 meters or equivalent with a range
from 2-1000 mrem/h. The survey instruments shall be calibrated by TVA’s Western Area
Radiological Laboratory (WARL) or a TVA nuclear facility at intervals no greater than three
months and/or after each repair whichever comes first. These records shall be maintained for a
minimum of three years. Survey meter calibration results will indicate that the readings are + 10%
of the actual values. The calibration results shall also identify the date of the last calibration and
the due date of the next calibration Survey meter calibration is for a mimimum of three months. A
calibration label shall be affixed to the survey meter.

73 Interna! Inspection Program

TVA’s Internal Inspection Program consists of audits of radiographers and radiographer assistants
at intervals not to exceed three months. Only the RSO, RSCs or personnel who have satisfied the
requirements Chapter 3.0 shall conduct quarterly audits of radiographers and radiographer
assistants. The purpose of the audits assures management and radiographic personnel alike that
regulations, license conditions and provisions, and the operating and emergency procedures provide
guidance and an environment conducive to safe radiographic practices

74  QOperating and Emergency Procedures
TVA'’s operating and emergency procedures provide radiographic personnel with clear and specific

direction and instructions concerning their job related duties. Chapter 4.0 1s TVA’s operating and
emergency procedures specific to radiographic operations

¢ procedures/RADS
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TITLE : TVA INDUSTRIAL RADIOGRAPHY BY PRODUCT MATERIAL OPERATING
AND EMERGENCY PROCEDURE

SUBJECT: NRC LICENSE #41-06832-06

75  Leak Testing

TVA's sealed sources shall be tested for leakage at intervals not to exceed six months. In the
absence of a certificate from a transferor that a test has been made within the six months before the
transfer, the sealed source shall not be put into service until tested. The leak test shall be taken by
TVA’s radiographer(s) or Radiological Control personnel who have had a minimum of two years
experience. Leak Test Kit - Model 518 or equivalent shall be used and the leak test forwarded to
either the source supplier as identified in the license application or a TVA facility for counting that
utilizes instrumentation capable of detecting less than 0.005 microcuries. The operating and
emergency procedures provide personnel with clear and specific wstructions for leak testing of
sealed sources.

¢ procedures/RAD S
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SUBJECT: NRC LICENSE #41-06832-06

ITEM 8

WASTE MANAGEMENT

Waste Management is accomplished by shipping the depleted sources to an authorized recipient.
The authorized recipient will be the original supplier.

¢:procedures RADS
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1.0 Flow
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2.0 Organizational Responsibilities
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215

Radiation Safety Officer
Assistant Radiation Safety Officer
Radiation Safety Coordinator
Radiographer -

Radiographer Assistant

3.0 Documented Training and Experience of the Radiation Safety Officers and Radiation Safety
Coordinators

40 Internal Inspection Program
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1.0

FLOW ChART

ORGANIZATIONAL STRUCTURE OF RADIOGRAPHY PROGRAM

| NDE MANAGER 1

RADIOGRAPHY MANAGER
RADIATION SAFETY OFFICER
W. E. FREEMAN

ASSISTANT RADIATION
SAFETY OFFICERS
G. WAYNE HEMBREE
ROGER W. WHITE

RADIATION SAFETY
COORDINATORS
JOSEPH W. MEFFORD

| RADIOGRAPHERS |

NOTE: CONSULTS
WITH RADIOLOGICAL

CONTROL ON AS
NEEDED BASIS.

RADIOGRAPHER ASSISTANTS
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SUBJECT: ORGANIZATIONAL STRUCTURE OF RADIOGRAPHY PROGRAM

20  Organizational Responsibilities

TVA's Industrial Radiograyuy Program consists of the performance of radiography on nuclear and
non-nuclear components. Welds and base material are radiographed to determine component
integrity. All radiography is performed at Seld locations.

While there are other support documents that complement the industrial radiography program,
ultimate radiological safety in accordance with the NRC license herein 15 shared by TVA's
management, Radiation Safety Officers, Radiation Safety Coordinators, and by each qualified
radiographer and their assistant. The radiographer has direct responsibility for jobsite safety
during the performance of industrial radiography.

2.1 Responsibilities of Key Personnel

2.1.1 Radiation Safety Officer

a

The Radiation Safety Officer is the direct link betwsen TVA's management and
the enforcement of all applicable licensing conditions. He is the bridge that
connects the Radiography program and TVA's management by assunng a
direct line of communication that emphasizes safety.

_ Shall administer and enforce all rules, regulations, and procedures of the

radiography program to assure compliauce with licensing conditions, and Part
19, 20, 21, 30 and 34 of the Code of Federal Regulations.

Consults with others nn matters affecting radiological safety.
Initiates program changes as deemed necessary.

Responsible for the maintenance of records which will be made available for
inspection by regulatory inspection agencies.

Shares with the Assistant Radiation Safety Officers in the review and approval
of personnel as auditors, radiographers and radiographer assistants.

Responsible fcr licensins, commitments and coordination of the industnial
radiography program w ithin TVA.

Consults with and receives assistance from Radiological Control personnel on
an as-needed basis.

Performs ALARA reviews.
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Chapter 3 Page 4 of 16

-

212 Assistant Radiation Safety Officer

J

Reviews procedures for compliance with licensing conditions, and comphiance
with Parts 19, 20, 21, 30 and 34 of the Code of Federal Regulations.

. Amends licensing conditions to reflect current program changes.

Consults with Radiation Safety Officer on matters of radiological safety.
Assists Radiation Safety Officer in his responsibilities when so delegated.

Supports the RSO in the review and investigation of emergency situations that
may arise and indicate corrective actions necessary to prevent similar future
occurrences. Consults with and obtains support from corporate Radiological
and Chemustry Control on an as needed basis.

Responsible for the performance of audits of radiographers and radiographer
assistants not to exceed three month intervals. NOTE: When personnel have
not engaged in industrial radiography in a three month period, then in such an
event, no audit is necessary. However, that individual shall receive a field
operational audit before first use.

Assures that radioactive sealed sources are always used in a way that exposure
is maintained as low as possible to as few a number of people as necessary.

Shares with Radiation Safety Officer in the review and approval of personnel
as auditors, radiographers and radiographer assistants

Assistants as necessary in the maintenance of records supporting licensing
activities.

Assists RSO in ALARA reviews

2.1.3 Radiation Safety Coordinators.

¢:procedures/RADG

At the request of the ARSO and RSO, reviews and investigates emergency
situations that may anse and indicate corrective actions necessary to prevent
similar future occurrences.

In support of the ARSO and RSO, performs audits of radiographers and
radiographer assistants

Assures that radioac sealed sources are always used in a way that exposure
is maintained as low .. - ussible to as few a number of people as necessary.
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SUBJECT: ORGANIZATIONAL STRUCTURE OF RADIOGRAPHY PROCRAM

d. Assists as necessary in the maintenance of records supporting licensing
activities.

e. Assist the ARSO and RSO in their responsibilities when so delegated.
2.1 4 Radiographer

a Directly supervises the receipt, storage, use and shipment of radioactive sealed
sources at assigned jobsites.

b. Supervises radiographic inspections assuring compliance with operation
procedures and licensing conditions.

¢. Assumes responsibility for radiation safety at his particular jobsite to
ensure compliance with TVA and Licensing requirements.

d. Report all emergency accidents and maintains appropriate control measures to
minimize radiation exposure.

e. Maintains specified records locally which can be made available for inspection
by regulatory agencies and company officials

2.1.5 Radiographer Assistant

a. Use exposure devices, related handling tools, and survey instruments provided
he is under the direct personal supervision of a radiographer.

b. Reports unsafe conditions and incidents to the radiographer.

¢. Assists in minimizing and controlling radiation exposure.

¢ procedures/RAD6
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TITLE : TVAINDUSTRIAL RADIOGRAPHY BY PRODUCT MATERIAL OPERATING
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SUBJECT: DOCUMENTED TRAINING EXPERIENCE FOR RADIATION SAFETY OFFICER
AND RADIATION SAFETY COORDINATORS

30 Documented Training and Experience for Radiation Safety Officer (RSO). Assistant Radiation
Safety Officer (ARSO), and Radiation Safety Coordinator(s) (RSC)

31 The Radiation Safety Officer (RSO), Assistant Radiation Safety Officer (ARSO), and
Radiation Safety Coordinator(s) (RSC) represent day-to-day management and day-to-day
supervision of TVA's Industrial Radiography Program. The R€G, ARSO, and RSC shall
possess as a minimum one year experience as a radiographer and shall demonstrate their
proficiency dunng the performance of their work duties s identified in Chapter 3, Section
2.0. In accordance with TVA’s byproduct matenal license and to establish their
competence, the attached identifies the work history (trainung and experience) of TVA's
RSO and RSCs for License #41-06832-06.

¢:procedures/ RAD6
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TITLE : TVAINDUSTRIAL RADIOGRAPHY BY PRODUCT MATERIAL OPERATING
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SURJECT: DOCUMENTED TRAINING EXPERIENCE FOR RADIATION SAFETY OFFICER
AND RADIATION SAFETY COORDINATORS

ASSISTANT RADIATION SAFETY OFFICER
ROGER W. WHITE

TRAINING HOURS SUBJECT
1. Tulsa School of Aeronautics 180 (certificate) X-Ray, Gamma Radiography,
and Radiation Safety
2. Stone & Webster Engineering 80 (Employer Sponsored)  Industrial Radiography
Corporation
3. Stone & Webster Engineering 24 (Annual Recertification) Radiation Safety
Corporation
4. Troxler Electronics Laboratory, Inc. 8 (Certificate) Operator/Radiation Safety
EXPERIENCE ISOTOPE/X-RAY LOCATION/ORGANIZATION
1. 20 months 7/73 - 2/75 X-Ray Wichita, Kansas, Metanal
Laboratory
2 19 morths 9/75 - 3/77 Isotope Moscow, ') /Peabody Testing
3. 15 months 3/77 - 5/78 X-Ray Oswebo, N.Y ./Graver Tank and
Manufacturing
4. 9 years and 9 months X-Ray/Isotope Boston, MA and London,
5/78 - 1/88 England/Stone & Webster
Engineering Corporation
5. 2/88 to Present X-Ray/Isotope Chattanooga, TN/

Tennessee Valley Authonty
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SUBJECT: DOCUMENTED TRAINING EXPERIENCE FOR RADIATION SAFETY OFFICER
AND RADIATION SAFETY COORDINATORS

ASSISTANT RADIATION SAFETY OFFICER

TRAINING

I, Oak Kidge Training & Technology
Oak Ridge, TN (1967)

2. Watertown Arsenal
Watertown, MA (1970)

3. B F. Shaw Company
= Laurens, SC (1972)

4 Combustion Engineering, Inc.
Chattanooga, TN (1973)

5. Combustion Engineering, Inc.
Chattanooga, TN (1975)

6. F. L. Chfford Associates
Niantic, CT

7.  NDE Engineening Company

8. Amersham, Tech-Ops
Burlington, MA (1988)

G. W. HEMBREE

HOURS

22 Weeks (Certification

80 hours (Certification)

40 hours
(Company sponsored)
40 hours (Certificate)
48 hours
(Company Sponsored)

40 hours (Certificate)

8 hours (Certificate)

6 hours (Certificate)

SUBJECT

Radiation Safety
X-Ray & Gamma Radiography

Radiographic Inspection
Course

Radiation Safety & ASNT
Level I Course

Basic Radiography
NAVSHIPS 250-1500-1
Radiography

Industrial Radiography
Radiation Safety

Industrial Radiography

Maintenance of Exposure
Devices

9. Have received training (radiation safety) from various nuclear sites before being admitted to their

installations.

EXPERIENCE

6 months (1967)
6 months (1968)

2 years (1969-1971)

¢ procedures/RAD6

ISOTOPE/X-RAY  LOCATION/GRGANIZATION

Isotope and X-RAy
X-Ray

X-Ray

Oak Ridge, TN/Union Carbide
Danbury, CT/Automation Ind

Savannah, GA/U.S. Army
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SUBJECT: DOCUMENTED TRAINING EXPERIENCE FOR RADIATION SAFETY OFFICER

AND RADIATION SAFETY COORDINATORS

ASSISTANT RADIATION SAFETY OFFICER

C. W. HEMBREE
EXPERIENCE ISOTOPE/X-RAY
4 6 months (1971) X-Ray
5. 1Year(1972) Isotope
6. 3 Years (2973-1976) Isotope/X-Ray
7 11 Years (1976-1987) - Isotope
License 06-04154-01
8 1987 - Present [sotope

¢ procedures/RAD6

LOCATION/ORGANIZATION

Danbury, CT/Automation Ind.
Laurens, SC/B F. Shaw Co.

Chattanooga, TN/
Combustion Engineering

Windsor, CT/
Combustion Engineering

Chattanooga, TN/TVA
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SUBJECT: DOCUMENTED TRAINING EXPERIENCE FOR RADIATION SAFETY OFFICER
AND RADIATION SAFETY COORDINATORS

RADIATION SAFETY OFFICER
WESLEY E. FREEMAN, JR.
TRAINING
1. 1975
Law Engineering Testing Co. Radiation Safety for Industnal 40 hours
Birmingham, Alabama Radiography
2. 1976
Materials Consultants Inter Radiation Safety for Industnal 40 hours
Charlotte, North Carolina Radiography
3 1977
Tennessee Valley Authority Basic Radiography, included 40 hours
of Linear Accelerators
4 1981
Schonberg Radiation Corporation Maintenance and Operation of 40 hours
Mt. View, Califorma Linear Accelerators
5 1982
North Carolina State University Radioisotope Techmques 40 hours

Raleigh, North Carolina

EXPERIENCE ISOTOPE/X-RAY ORGANIZATION/LOCATION

1. 14 Months (1975-1976) Isotope and X-Ray Law Eng. Testing/B'ham, AL

2. 16 Months (4-76 to 8-77) Isotope and X-Ray Matenals Consultants/

Charlotte, N. C.

3. 6 Months (2-78 to 8-78) Isotope and X-Ray Law Eng. Testing/B’ham AL

4. | year 8 Months (9-78 to 5-80) Isotope and X-Ray J. A Jones/Richland, WA

S 5 years 8 Months (5-80 to 1-86) Isotope and X-Ray J. A Jones/ Charlotte, NC

6. 12 Months (1-86 to 1-87) X-Ray Jones Tech./Charlotte, NC

7. 7/87 to present Isotope and X-Ray TVA/Chattanooga, TN
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SUBJECT: DOCUMENTED TRAINING EXPERIENCE FOR RADIATION SAFETY OFFICER
AND RADIATION SAFETY CCORDINATORS

RADIATION SAFETY COORDINATOR
JOSEPH W. MEFFORD

TRAINING HOURS SUBJECT
I, Umon Carbide Training and 360 (Certificate) X-Ray, Gamma Radiography
Techmcal School and Radiation Safety
2 Amersham Tech-Ops 16 hours Radiographic Equipment
Corporation Maintenance
3. Amersham Tech-Ops 16 hours Key Aspects in the
Corporation Management of Isotope
Radiography Programs
4. Amersham Tech-Ops 40 hours Radiation Safety
Corporation
5. Amersham Tech-Ops 40 hours Industrial Radiography
Corporation
EXPERIENCE ISOTOPE/X-RAY LOCATION/ORGANIZATION
I 276519 Isotope Pellefonte Nuclear Plant/TVA
2. 5/79-9/82 Isotope Phipps Bend Nuclear
Plant/TVA
3. 9/82 - Present Isotope Watts Bar Nuclear Plant/'TVA

¢ procedures’RAD6
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SUBJECT: DOCUMFNTED TRAINING EXPERIENCE FOR RADIATION SAFETY OFFICER
AND RADIATION SAFETY COORDINATORS

40 Internal Inspection Program

41 Audits of each Radiographer and Radiographer Assistant shall be conducted to ensure
compliance to TVA's operating and emergency procedures at intervals not exceeding three
months. When a Radiographer or Radiographer Assistant has not been engaged i the
performance of industrial radiography for a three-month period or greater, no audit shall
be required of that individual. He/she must be observed (audited) and results recorded the
next time the individual participates in a radiographic operation.

4 1.1 When a Radiographer or Radiographer Assistant received their initial certification
in accordance with Chapter 4.0 Section 17, Attachment 1, they need not be audited
as required by this chapter. The satisfactory completion of the field examination
check as required by Chapter 4.0, Section 17 shall suffice.

42 Audits shall be performed by the RSO, ARSO, or RSC. The shift supervisor or
radiographer may be so delegated. The auditors must have one year of industnal
radiography (isotope) experience. The Internal Inspection Program is administered by the
ARSO and RSO. The ARSO and RSO are exempt from audits.

43 Each Radiographer and Radiographer Assistants shall be evaluated in accordance with the
audit checklist (Pages 13 through 16).

44  Personnel shall be observed on license (regulation) and posting reqrirements, applicable
records maintained, applicable records maintained, equipment used and observance of
individual work practices. Findings shall be id=ntified and co: ctive action for the
findiugs will be indicated and reported to the RSO for management action as deemed
necessary
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SUBJECT: DOCUMENTED TRAINING EXPERIENCE FOR RADIATION SAFETY OFFICER
AND RADIATION SAFETY COORDINATORS

TVA BYPRODUCT MATERIAL LICENSE NO. 41-06832-06

RADIOGRAPHER AND RADIOGRAPHER ASSISTANT AUDIT CHECKLIST

GENERAL INFORMATION

SITE:

LOCATION:

SOURCE » Co-60 CURIES

CAMERA MODEL NO. SOURCE NO

SOURCE IR-192 CURIES

CAMERA MODEL NO. SOURCE NO.

SURVEY METER MODEL NO. SERIAL NO.

CALIBRATION DUE DATE

RADIOGRAPHER(S) _

ASSISTANT(S)

L LICENSE YES NO N/A

A License and current amendment at site R P e
B. Amendment support documentation at site,

1., operating and emergency procedure,
NRC correspondence, etc

¢ procedures RAD6
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SUBJECT: DOCUMENTED TRAINING EXPERIE CE FOR RADIATION SAFETY OFFICER
AND RADIATION SAFETY COORDIN - TORS

H POSTING YES NO N/A
A Notice to employees - NRC Form 3

B Proper posting to indicate presence
of radioactive material (storage area) .

C Proper labeling of isotope container to R
indicate presence of radioactive material
(Sideplates).
D. Proper posting of “RADIATION AR!
- and “HIGH RADIATION AREA”
RADIOGRAPHER AND RADIOGRAPHER ASSISTA ' AUDIT CHECKLIST
I RECORDS YES NO /A
A Was utilization log properly completed? B
B. Record of surveys .

= Record of receipt/transfer of isotopes

D Record of leak tests and due date
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TITLE : TVA INDUSTRIAL RADIOGRAPHY BY PRODUCT MATERIAL OPERATING
AND EMERGENCY PROCEDURE

SUBJECT: DOCUMENTED TRAINING EXPERIENCE FOR RADIATION SAFETY OFFICER
AND RADIATION SAFETY COORDINATORS

IV.  EQUIPMENT YES NO N/A
A Equipment maintenance program conducted
B Equipment condition adequate A L B e
C Were collimators used?

D Sufficient equipment available for project.

V. WORK PRACTICES -

A Are all radiographic p;rsonncl wearing
TLDs and calibrated dosimeters and
Alarming Ratemeters?

B Did personnel properly survey source
container and source tube after each exposure

L L_1 personnel properly control restricted
area to prevent unauthorized personnel
from entering area? o

D Was the .cstricted arra and high
radiation properly posted?

E Did the personnel have and use a
calibrated survey mater”? B L

F. Were radioactive isotopes stored
properly and kept locked to prevent
unauthonzed removal?

G Were the personnel working with
defective equipment”?

H Did the radiographer and assistant
have sufficient knowledge of safety
rules (oral)?

L Proper surveving of transportation
vehucle performed”?

¢ .procedures/RAD6
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TITLE : TVA INDUSTRIAL RADIOGRAPHY BY PRODUCT MATERIAL OPERATING
AND EMERGENCY PROCEDURE

SUBJECT: DOCUMENTED TRAINING EXPERIENCE FOR RADIATION SAFETY OFFICER
AND RADIATION SAFETY COORDINATORS

Vi COMMENTS

AUDIT CONDUCTED BY DATE

RADIOGRAPHER/RADIOGRAPHL X ASSISTANT ACKNOWLEDGMENT

1. TVA'’s audit representative has explained and I understand the items requiring corrective action

listed above. The items listed above will be corrected in days.
2. No corrective action required.
DATE RADIOGRAPHER/RADIOGRAPHER ASSISTANT
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SUBJECT: OPERATING AND EMERGENCY PROCEDURE _J
TABLE OF CONTENTS
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TITLE : TVA INDUSTRIAL RADIOGRAPHY BY PRODUCT MATERIAL OPERATING
AND EMERGENCY PROCEDURE

SUBJECT: PURPOSE

1.0 Purpose

This procedure defines mandatory requirements for TVA personnel who handle, use or supervise
the use of by product matenals for performing industrial radiography to ensure the safety of all
personnel in radiation areas.

1.1 Scope

Thus procedure is applicable to all TVA personnel who may handle, use or supervise the
use of byproduct material for the purpose of performing industrial radiography under the
general license 'ssued by the NRC (License #41-06832-06) as coatained in Chapter 2.0,

12 Definitions

1.2.1 Becquerél (Bg) - The SI unit for radioactivity, defined as one nuclear .
disintegration/second. One curie is equal to 37 gigabecquerel (Gbg).

1.2.. High Radiation Area means an area, accessible to individuals in which radiation
levels couid result in an individual receiving a dose equivalent in excess of 0.1 rem
(1 mSv) in 1 hour at 30 centimeters from he radiation penetrates. Each high
radiation area shall be posted with a conspicuous sign or signs bearing the
rad.ation symbol and the words, “CAUTION, HIGH RADIATION AREA" or
“DANGER, HIGH RADIATION AREA ™

NOTE: The access to each high radiation area shall be under constant visual
surveillance.

.23  Indvstral Radiography means the examination of the structure of materials by
nondestructive methods, utilizing sealed sources of by product materals.

124 Lost or Missing Licensed Material means licensed material whose location 1s
unknown. It includes material that has been shipped but has not reached its

destination and whose location cannot be readily traced.

1.2.5 Quarter means a period of time equal to one-fourth of the year observed by the
licensee (approximately 13 consecutive weeks), providing that the beginning of the
first quarter in a year coincides with the starting date of the year and that no day 1s
omitted or duplicated in consecutive quarters.

1.2.6 Rad is the special unit of absorbed dose. One rad is equal to an absorbed dose of
100 ergs/gram or 0.01 joule/kilogram (0.01 Gy)

¢:procedures RAD7
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TITLE : TVAINDUSTRIAL RADIOGRAPHY BY PROBUCT MATERIAL OPERATING
AND EMERGENCY PROCEDURE

SUBJECT: PURPOSE

12.7

128

129

1.2.10

1.2.11

1212

1.2.13

1214

1.2.15

¢ procedures RAD7

Radiation Area means an area, accessible to individuals, in which radiation leveis
would result ia an individual receiving a dose equivalent in excess of 0.005 rem
(0.05 mSv) in 1 hour at 30 centimeters from the radiation source or from any
surface that the radiation penetrates.

Radiographer means any individual who performs or who, in attendance at the
project where the sealed source or sources are being used, personally supervises
the radiographic operation and who is responsible for assuring compliance with
NRC regulation, D.O.T. regulations and license conditions. He 1s also directly
responsible for job site safety as it pertains to the utilization of radioisotopes.

Radiographer’s Assistant is an individual who uses radiographic exposure devices,
sealed sources or related handling tools, or radiation survey instruments in
radiography, under the direct personal supervision of a radiographer.

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

Rem is the special unit of any of the quantities expressed as dose equivalent. The
dose equivalent in rems is equal to the absorbed dose in rads multiplied by the
quality factor (1 rem=0.01 Sv).

Restricted Area means an area, access to which is limited to the licensee for the
purpose of protecting individuals against undue risks from exposure to radiation
and radioactive materials. Each restricted area shall be posted with a conspicuous
sign or signs bearing the radiation symbol and the words “CAUTION,
RADIATION AREA ™

Sievert is the ST unit of any of the quantities expressed as dose equivalent. The
dose equivalent in sieverts is equal to the absorbed dose in grays multiplied by the
quality factor (1 Sv = 15U rems).

Storage Container means a device in which sealed sources are transported or
stored.

Source Changer means a device designed and used for replacement of sealed
sources in radiographic exposure devices, including those also used for
transporting a: 4 storage of sealed sources.
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TITLE : TVA INDUSTRIAL RADIOGRAPHY BY PRODUCT MATERIAL OPERATING
AND EMERGENCY PROCEDURE

SUBJECT: PURPOSE

1.2.16 Survey means an evaluation of the radiological conditions and potential hazards
incident to the use, transfer, or presence of radioactive matenial. When
appropniate, such an evaluation includes a physical survey of the location of
radioactive material and measurements or calculations of levels of radiation, or
concentrations or quantities of radioactive material present.

1.2.17 Unrestricted Area means an area, access to which is neither limited ncr controlled
by the licensee.

NOTE: The dose in any unrestricted area from external sources shall not exceed
002 rem (0.02 mSv) in any one hour

c:procedures RAD7
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TITLE : TVA INDUSTRIAL RADIOGRAPHY BY PRODUCT MATERIAL OPERATING
AND EMERGENCY PROCEDURE

SUBJECT: PERSONNEL MONITORING REQUIREMENTS

20  PERSONNEL MONITORING REQUIREMENTS
2.1 TLD Badge - Each individual performing industrial radiography or who has authonization

2.1.1

212

221

222

223

to enter a restricted area shall be issued and wear a TLD badge. The TLD badge used
shall be supplied and processed by Western Area Radiological Laboratory (WARL) or by
a TVA nuclear facility. For TLDs, the maximum time for exchange and processing is
quarterly.

WARL or a TVA nuclear facility shall maintain an Occupatioral External
Radiation Exposure History for each individual with copies forwarded to the RSO
for review and comment where applicable.

The RSO shall review TLD results for each momitoring period.

Pocket Dosimeters - Ecch individual performing industnal radiography or who has
authorization to enter a restricted area shall wear a minimum of one pocket dosuneter.
Each pocket dosimeter shall be capable of measuring from zero to 200 mrem minimum,

Pocket dosimeters shall be recharged and recorded at the beginning of each work
shift in accordance with Instruction #7 and monitored periodicaily throughout the
shift. Each dosimeter reading must be recorded at the beginning and end of each
work shift on the Daily Radiological Survey Report (Instruction #8).

If an individual discovers a pocket dosimeter to be off scale, he shall stop work
immediately and notify the Radiation Safety Officer (RSO), Assistant Radiation
Safety Officer (ARSO), or Radiation Safety Coordinator (RSC), who will
investigate. 1f determined by the investigation to be a known 0. suspected

e> posure to radiation, the individual’s TLD shall immediately be processed. The
individual involved shall not work with radioactive material or be allowed to enter
a restricted area again unti! the results of the suspected exposure are evaluated by
the RSO or ARSO

NOTE: Nuclear plants may provide a dosimeter that may be used to replace one
of the two pocket dosimeters. The nuclear plant dosimeter (at least 0 -
200 mrem range) shall be zeroed prior to use

Pocket dosimeters shall be checked by WARL or a TVA nuclear facility at
intervals not to exceed one (1) year for correct response to radiation.
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TITLE : TVA INDUSTRIAL RADIOGRAPHY BY PRODUCT MATERIAL OPERATING
AND EMERGENCY PROCEDURE

SUBJECT: PERSONNEL MONITORING REQUIREMENTS

Alarming Ratemeter - Each individual performing industnal radiography or who has
authorization to enter a restricted area shall be issued and wear an alarmung rate meter .
Each alarming rate meter must:

231 Be checked to ensure that the alarm functions properly (sounds) prior to use at the
start of each shuft.

232  Be set to give an alarm signal at a preset dose rate of 500 mrem/h or less if
required by a nuclear facility where radiograph; s performed.

233 Require special means to change the preset alarm function and

234 Be checked by WARL or a TVA nuclear facility at intervals not to exceed one
year for correct response to radiation. Acceptable s must alarm within + 20
percent of the true radiation dose rate.

24 Failure of any employee to wear their pocket dosimeters, TLD badge and alarming rate
meter while working with licensed sealed sources shall be cause for disciphinary action up
to and including termination of employment.

2.5 All TLDs, dosimeters, and alarming rate meters shall be stored away from sources of
radiation that exceed background levels when they are not being used for monitoring

purposes.

26 In the event an individual loses his/her TLD or the TLD is stolen, that individual shall not
be allowed to continue radiographic operations. They shall immediately inform the RSO
and nuclear facility of the circumstances surrounding the missing TLD. The RSO shall
report the missing TLD to WARL. After a joint investigation conducted by the RSO and
appropriate radiological control staff, they shall determuine the accumulative dose to be
included on the report for the respective individual (personal history record). Upon
evaluation, the RSO will make the determination concerning continued work and
disciplinary action if any

27 Requirements for notification and reports to individuals reference Chapter 4.0 Section 12.0
Maintenance of Records.
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TITLE : TVA INDUSTRIAL RADIOGRAPHY BY PRODUCT MATERIAL OPERATING

AND EMERGENCY PROCEDURE

SUBJECT: CONDUCTING SURVEYS

30 Conducting Surveys

31

32

33

34

When conducting surveys, calibrated survey meters shall be used. Each radiographer
shall be provided an operable and currently calibrated survey meter capable of measuring
the range of 2 through 1,000 mrem/hs. Specific instructions for operation and description
of survey instruments are detailed in Instruction #1.

Each radiation survey instrument shall be calibrated at intervals not to exceed three months
and after each instrument repair and shall bear a current calibration sticker. It shall be the
responsibility of each radiographer to verify operability and current calibration before use
of any radiation survey instrument.

When making a survey, cautiously approach the camera from the rear with the survey
meter extenoy = aoni of the body. The exposure device shall be surveyed 360°,
Radiographic exposure devices measuring less than four (4) inches from the sealed source
storage position to any exterior surface of the device (model 660) shall have no radiation
level in excess of 50 mremv/h at six (6) inches from any exterior surface of the device.
Radiographic exposure devices measuring a minimum of four (4) inches (model 680) from
the sealed source storage position to any exterior surface of the device, and all storage
containers for sealed sources shall have no radiation level in excess of 200 mrem/h at any
exterior surface, and ten (10) mrem/h at one meter from any exterior surface.

If the dose rate limits in 3.3 are exceeded initiate the accident notification procedure in
Chapter 4.0, Section 5.
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TITLE : TVA INDUSTRIAL RADIOGRAPHY BY PRODUCT MATERIAL OPERATING
AND EMERGENCY PROCEDURE

SUBJECT: METHOD AND OCCASION FOR CONDUCTING RADIATION SURVEYS

40 Method and Occasion for Conducting Radiation é‘g[gﬂ;

Radiographers and their assistants are required to make radiation surveys for the following
conditions.

41

411

Upon receipt and before shipment, packages shall be monitored as soon as
practicable after receipt, but no later than three hours after the package 1s received
at the licensee’s facility if received during the licensee’s normal working hours.
Packages shall be monitored 00 iw. - than 3 hours from the beginning of the next
working day if they are received after wo.king hours. Receipt shall be recorded on
Form 7

Before entering a radiographic storage facility.

Before securing an exposure device in a storage facility.

Before removing an exposure device from a storage facility.

Before removing a source from its fully shielded position.

For determuning and monitoring the perimeter of the restricted area.

After returning a source to a fully shielded position. NOTE: The dose rate
observed must be approximately the dose-rate before the exposure at contact.

Determining the radiation levels in and around vehicles used for transporting
radioactive matenals.

Determining that sources are in a safe storage position following source exchange
and that the dose rates are acceptable
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TITLE : TVAINDUSTRIAL RADIOGRAPHY BY PRODUCT MATERIAL OPERATING
AND EMERGENCY PROCEDURE

SUBJECT: INCIDENT, THEFT, MISSING OR LOSS OF LICENSED MATERIAL
NOTIFICATIONS

51 In the event of an accident or incident involving radioactive sealed sources, initiate the
procedure outlined in paragraph 5.3, then immediately notify one of the following persons:

Name Position Work Phone Home Phone
W E. Freeman RSO 423-843-4393 423-894-1196
R. W White ARSO 423-843-4388 423-886-5527
G W. Hembree ARSO 423-843-4046 423-886-4789
J. W. Mefford RSC 423-843-4273 423-775-0639

(a) Emergency instructions will be given by one of the above personnel.

(b) Where necessary, and by direction of the RSO, one of the following will be called
upon for assistance.

(c) When the event causes or threatens to cause personnel exposure, the RSO or
ARSO shall review the event to determine if immediate or 24-hour notification to
the NRC is required as specified in 10 CFR Part 20. The RSO shall determine
whether it is necessary to make a report to the NRC using the critena provided in

10 CFR Part 20.
Name Work Phone
US NRC (Applicable Region) Region [1 1-800-577-8510
NRC Operations Center 301-951-0550
Amersham Corporation 1-617-272-2000 or

1-800-225-1383

5.2 Reports of theft, or loss of licensed material must be made to the RSO unmediately after
its occurrence becomes known. The RSO or ARSO shall review the circumstances and
report to the NRC as required in 10 CFR Part 20.
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: TVA INDUSTRIAL RADIOGRAPHY BY PRODUCT MATERIAL OPERATING
AND EMERGENCY PROCEDURE

SUBJECT: INCIDENT, THEFT, MISSING OR LOSS OF LICENSED MATERIAL
NOTIFICATIONS

53 Regardless of any equipment emergency circumstance, proceed as follows:

b.

Make an immewate radiatior survey of the area surrounding the source.
Establish or adjust barricades and postings restricting access to the area.

Maintain direct surveillance of the arex until the situation is corrected. If you are
required to leave the scene, designate a reliable and responsible person to restrict
access and provide him with explicit information and direction

Do not attempt to recover a sealed source that has fallen free of its container.
Notify the Radiation Safety Officer, Assistant Radiation Safety Officer, or the
Radiation Safety Coordinators. inform him of details concerning the emergency
and obtain directions on how to handle the situation.

Within 24 hours, prepare a complete written report (Instruction 12) with details of
the extent of exposure to radiation, levels of radiation, cause and nature of the
accident and corrective steps taken to prevent recurrence. Submit the report to the
Radiation Safety Officer.

53.1 Minurnizing Personnel Radiation Exposure

5.3.1.1 Significant radiation exposure to personnel, associated with
radiographic operations, almost always occurs as a direct result
of failure to survey. Along with failure to wear personnel
dosimetry, failure to survey cannot be tolerated. Reference
Secuon 3.0 Conducung Surveys for specific information.

5.3.1.2 Accidents involving radioactive materials can occur. Incidents
involving unplanned exposure to personnel must not occur. Some

of the most probable accidents could include:

a Malfunctions of handling equipment during operations.

b. Malfunctions of equipment in the transfer of sources from
one container to another.

c Detachment of a radiotsotope from its positioning
equipment

d Damage to a source or its container during

transportation.
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TITLE : TVA INDUSTRIAL RADIOGRAPHY BY PRODUCT MATERIAL OPERATING
AND EMERGENCY PROCEDURE

SUBJECT: INCIDENT, THEFT, MISSING OR LOSS OF LICENSED MATERIAL
NOTIFICATIONS

e Fire damage to a source and/or its container.

f Human error, such as not proper'v attaching a source to
its connector.

53.1.3 A radiation incident is the suspected or known exposure to
personnel in excess of planned acceptable amounts. Examples are
but not limited to:

& Unauthorized entry of monitored or non-monitored
personnel in a restricted area.

b. Dosimeter of radiographer observed to be off scale due to
suspected or known exposure to radiation.

5.3.1 4 When accidents cr incidents occur, exposure to personnel will be
kept to a minimum only when surveys are properly performed.
Additionally, the time, distance and shielding philosophy must be
apphed. 2

54 Regardless of the accident or incident, follow notification procedure and
emergency instructions as set forth in Section 5.1, 5.2 and 5.3 above. The RSO
shall maintain a “possible incident” file for review by management and/or
regulatory authorities. (Reference Instruction #12).

53 If radiography personnel discover any malfurction or defect in the basic
component of the radiography equipment, the RSO or ARSO shall be notified.
The RSO or ARSO shall assess whether there is a substantial safety hazard that
requires reporting under the requirements of 10 CFR Part 21 and/or Part 34.
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SUBJECT: STORAGE AND SECURITY OF SEALED SOURCES

60  Storage and Secunity of Sealed Sources

6.1 Each radiographic exposure device and storage container shall be provided with a lock,
designed to prevent unauthorized or accidental removal of, or exposure to a sealed source.
They shall be kept locked at all times except when in use and under the direct surveillance
of a radiographer.

62 Each radiographic exposure device containing a sealed source shall be stored in a
container, room or exclusive use vehicle which is provided with locks and other safeguards
necessary to prevent unauthorized removal Each area or room which is used to store
licensed matenal shall be posted with a conspicuous sign or signs bearing the radiation
symbol and the words, “CAUTION, RADIOACTIVE MATERIALS" or “DANGER,
RADIOACTIVE MATERIALS "

NOTE: Constant surveillance of containers having sealed sources shall be maintained
when containers are in a controlled or unrestricted area and not in storage.

63 A physical radiation survey shall be made at the outside surfaces of each storage area, and
radiation levels at the surface shall not exceed 2 mrem/h. The radiation survey results
shall be documented.

64 When the radiography van is used for storage, i.e., when the sources are not being
transported, the posting requirements for a restricted area are applicable, and the vehicle
shall be posted with “CAUTION - RADIOACTIVE MATERIAL "’ signs at each storuge
area access poini. The radiation level at any exterior surface of the vehicle shall not
exceed 2 mrem/h

6.5 Only rad sgraphers will mainiain possession of keys to each source container or
radiographic exposure device and source storage area and are responsible for controlling

access.
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AND EMERGENCY PROCEDURE

SUBJECT: CONTROLLING ACCESS TO RADIATION AREAS

7.2

73

Notification Instruction - Before establishing any temporary restricted area for
radiography, the responsible radiographer or radiographer’s assistant shall notify all
personnel in the vicinity to evacuate the area.

Establishment of Controlled Access Area - Each radiographic area (radiation area) shall be
barricaded,and roped off (vellow and magenta rope) or under constant direct surveillance
of a radiographer or assistant radiographer. Whether the area is barricaded and roped off
or under direct surveillance, posting shall always be required. The posting shall read
“CAUTION RADIATION AREA.” The perimeter of the high radiation area can be
determined by referencing Table 1 or Table 2 as applicable. A radiation survey shall be
made to adjust the boundaries of the radiation areas as necessary, once the source has been
exposed. [f the restricted area is established at the 2 mrem/h distance from the source,
then the source may be safely exposed for the entire hour. If the expusure time-is such that
the source will be exposed only a short time, the dose rate at the perimeter of the restncted
area may exceed 2 mrem/h nrovided that unmonitored personnel will not receive a
cumulative dose greater than 2 mrem in any one hour at the perimeter of the newly
established restricted area. The radiographer and/or assistant radiographer shall keep
entrance or access points to the high radiation area under constant surveillance to protect
against unauthorized entry. General purpose flashing warning lights (battery powered)
should be used at entrances to the radiation area.

Detailed instructions for establishing radiographic areas are defined and shall be in
accordance with Instruction #2.
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SUBJECT: HANDLING AND USE OF SEALED SOURCES AND EXPOSURE DEVICES

8.1 Only radiographers or radiographer assistants under the direct supervision of a
radiographer shall handle or use sealed sources or exposure devices.

82 Before the handling and use of exposure devices containing sealed sources, the
radiography personnel shall:

¢:procedures RAD7

Assure they have on their person persona! dosimetry consisting of one TLD badge,
two pocket dosimeters capable of reading 0-200 mrem at a minimum, and one
alarming . They shall assure that pocket dosimeters are zeroed and recorded at
the beginning and at the end of the shift on the Daily Radiological Survey Report.

Inspect all safety equipment for proper operability. This shall consist of but not
be limited to, exposure devices, crank assemblies, source guide tubes, survey
meters, flashing lights, etc. Document results on the Daily Radiological Survey
Repon Defecnve equlpmcnt shall be removed from the equnpmcnt mvcntoxy

m_qgmnhy Assunng adequatc equnpment and sansfactory working condition ot
all equipment is the responsibility of the radiographer.

Utilize the measures outlined in Section 7.0 “Controlling Access to Radiation
Areas” and minimize and limit radiation exposure to personnel, and proceed as
follows.

8.2.1 After removal from storage, monitor radiation levels around the entire
circumference of exposure device and record on Daily Radiological

Survey Report (Instruction #8).
8.2 1.1 Radiation levels shali rsi sxceed the following:

200 mrem/h at any exterior surface and 10 mrem/h at one meter
(39.37 inches) for all storage containers for sealed sources or
radiographic exposure devices, where the sealed source is stored
inside at a minimum of 4 inches from any exterior surface and 50
mrem/h at 6 inches from any exterior surfaces for containers for
sealed sources or radiographic exposure devices when the sealed
source is stored less than 4 inches from any exterior surface.

8.2.1.2 If the radiation level exceeds those specified above for the
particular device being monitored, isolate and post the area and
follow the accident notification procedure as specified in Section
5.0
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SUBJECT: HANDLING AND USE OF SEALED SOURCES AND EXPOSURE DEVICES

83 The operating procedures for each of the radiographic exposure device are
typically the same since control mechanisms and cable connections are
interchangeable.

For specific instructions on the operations of each exposure device reference:

a) Instruction #3 -Amersham Model 660A or 660B capacity 100 curies
Ir-192

b) Instruction #4 -Amersham Model 650L capacity 200 cunes Ir-192
(source changer)

¢) Instruction #5 - Amersham Model 680A or 680B capacity 100 curies
Co-60

831 Typical instructions on the handling and use of sealed sources and
‘exposure devices are: -

a) Once the requirements of paragra; b ¢ 2.1 have been satisfied and
the source secured, remove the protector cap from the lock box
thereby exposiag the pigtail connection. (The device is locked with
the source secured, the lock box must be in the connect position with
Amersham equipment).

b) Crank the control cable forward slightly to facilitate connecting to the
pigtail.

¢) Connect control cable to pigtail (double check the connection by
gertly wgging on the control cable)

d) Crank control cable in until the connecting studs cngage with the lock
box.

¢) Remove safety plug from the “out” connection of the exposure device
and connect the guide tube. Make sure that the master guide tube
with the snout or source stop at the end is connected at the end of the
guide tube.

f) Extend the guide tube and control cables in as near a straight line as
possible and place free end of guide tube at the exposure position.

g) Unlock exposure device. Unit is ready to operate.

h) Crank source out as smoothly as possible. When you anticipate that
the sources approaching end of source guide tube, reduce to a slow
turning speed so that source capsule does not strike the end of the
source guide tube with undue force.

¢:procedures RAD7
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TITLE : TVAINDUSTRIAL RADIOGRAPHY BY PRODUCT MATERIAL OPERATING
AND EMERGENCY PROCEDURE

SUBJECT: HANDLING AND USE OF SEALED SOURCES AND EXPOSURE DEVICES

1) Survey the perimeter of the restricted area to assure the rdiation
levels are wathin limuts.

j) At the end of the exposure, retract the source into the unit.

g T o T o T

initial intensity, maintain control of the area, and follow the accident
and notification procedure as outlined in Section 5.0. If the radiation
level compares with the readings obtained in Step 8.2.1, then, lock the
camera and remove the key. Continue survey to include source guide
tube to extent that all accessible portions of the source guide tube
have been surveyed.

1) Disconncct guide tube, replace safety plug.

m) Disconnect control cable and pigtail, place protector cap in lock
position.

n) Retumn exposure device and associated equipment to storage area.
Before storage, survey entire circumference of camera to determine if
source is properly stored. These readings should compare with those

obtained in Step 8.2.1. (Record on Daily Radiological Survey Report
shown as Attachment to Instruction #8.)

832 Whenever it becomes necessary (o replace scaled sources within
radiographic projectors, the operation shall be performed i accordance
with Instruction #35a, (Instruction for use of Tech/Ops Model 650L source
changer) or Instruction #5b, (SPEC) Source Protection and Equipment
Company Model C-1 (scurce changer).
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: TVA INDUSTRIAL RADIOGRAPHY BY PRODUCT MATERIAL OPERATING
AND EMERGENCY PROCEDURE

SUBJECT: LEAK TESTING

9.1

Leak Testing

Each sealed source shall be tested for leakage at intervals not to exceed six months. In the
absence of a certificate from a transferor or that a test has been made within the preceding
six month period, the sealed source ghall not be placed into use until leak test results have
been evaluated and confirmed that leakage does not exist. Leak test shall also be
performed when the source is suspected of leakage due to damage or container
detenoration.

NOTE: Use or shipment of a sealed source by common carrier shall not take place until
vesults are confirmed that leakage does not exist (a documented teleconversation is
acceptable).

Each source container shall possess a label indicating when the initial leak test was
performed by the manufacturer.

The source supplier is responsible for leak testing the source before shipment to TVA.
The radiographer 1s responsible for the leak test at the jobsite. Leak tests shall be
conducted before:

a) Six months due date expiration. :

b) Or upon suspected leakage. The source shall not be utilized when leakage is suspected
and the source shall not be shipped by common carrier until results have been
confirmed as no detectable leakage.

Personnel performing the leak test shall wear one TLD badge aud a minimum of one
dosimeter and an alarming rate meter. A calibrated survey meter shall also be utilized
while perfurming the leak test in accordance with Instruction #10.

Leak testing of source changers are the responsibility of the source supplier,
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: TVA INDUSTRIAL RADIOGRAPHY BY PRODUCT MATERIAL OPERATING
AND EMERGENCY PROCEDURE

SUBJECT: INSPECTION OF EXPOSURE DEVICES

10.0

| on of E Devi

10.1  All radiographic exposure devices, storage containers, and source changers shalil be
inspected for obvious defects each day they are in use. The inspection shall be performed

by the radiographer.

102 All equipment that is rendered inoperable shall be unmediately removed from circulation.
The immediate supervisor shall be informed so the necessary action will take place, i.e.,
repair or replace.

10.3  The daily inspection shall consist of checking for unusual defects of all connectors for:
drive cables, source guide tubes and other moving parts that could impair radiography
sifety. (Reference Instruction #9/Note on DRSR results). Additionally, each radiographic
exposure device must have attached to it a durable, legible, clearly visible label bearing:

a) Chct_nical symbol and mass number of radionuclide in the device,
b) Activity and the date on which this activity was last measured,
¢) Model number and serial number of the sealed source;

d) Manufacturer of the sealed source; and

e) TVA location, and emergency telephone number.

104 A more detailed equipment inspection must take place quarterly. The radiographer
inspects for wear and detenoration of the equipment. Dismantling of the equipment will be
necessary where required. The inspection shall not exceed tiwee months (plus ur minus 2
weeks) or before the first use thereafter. A list of items to inspect are described on the
Quarterly Inspection Checklist (Instruction #11 with Attachment).

10.5  Special non-routine inspections are to take place should the following conditions exist:

a) Exposure device dropped

b) Exposure device submerged in water.

¢) Exposure device exposed to fire.

Once the exposure device, storage container or source changer has been surveyed, the
radiographer must contact tie RSO, ARSO, RSC. Details of the situation must be given.

The radiographer must complete the Quarterly Inspection Checklist to determune the extent
of damage. The results shall be forwarded to the RSO for evaluation and dispositioning
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TITLE : TVAINDUSTRIAL RADIOGRAPHY BY PRODUCT MATERIAL OPERATING
AND EMERGENCY PROCEDURE

SUBJECT: TRANSPORTATION OF EXPOSURE DEVICES

11.0  Transportation of Sealed Sources

11.1  Radiographers are responsible for arranging transportation for the sealed sources. Generic
requirements are:

a)

b)

c)

d)

g

h)

1

¢ procedures RAD7

Radiographers are responsible for notifying the RSO or his designee before
transporting or shipping any isotope from one location to another.

Whenever a radiographic exposure device containing a sealed source 1s transported, it
shall be secured and locked to prevent theft or loss, and the device and/or container
shall be securely fastened to prevent shifting in transit.

A physical radiation survey shall be performed as outlined in paragraph 8.2.1 If the
radiation level exceeds these requirements or if at the vehicle exterior surface of the
driver's compartment exceeds 2 millirem/h, the radiographic exposure device will not
be transported without the RSO or his designee cognizance and approval.

The radiographer must exercise the utmost discretion to protect the vehicle and its
contents from damage, theft, or loss. The vehicle must be kept locked unless under
direct surveillance of the radiographer or assistant radiographer.

Leak test analysis is not required before shipment by common carrier or TVA
exclusive use vehicle when a test has been performed and documented within the
preceding six months.

An exposure device requiring a “Radioactive Yellow III"” label requires vehicle
placarding. No shipment of materials requinng Radioactive Yellow III labeling shall
be made without prior approval and instructions from the RSO, AlSO, or RSC.

Radioactive materials may be shipped only in approved containers that meet
Department of Transportation (DOT) Type B packaging specifications. The RSO
maintains a certificate of compliance (COC) for all source packaging.

Before each shipment, ensure that the quality control requirements located on the
reverse side of shipping Form | have been met.

Proper shipping pa;;ers must be completed for all radioactive material shipments.
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TITLE : TVA INDUSTRIAL RADIOGRAPHY BY PRODUCT MATERIAL OPERATING
AND EMERGENCY PROCEDURE

SUBJECT: TRANSPORTATION OF EXPOSURE DEVICES

112 Package QA Program Requirements

11.2.1 Quality related functions involved with radioactive matenal shipping packages for
NRC matenal license 41-06832-06 are described in v !
p Descrintion for Radicactive Matarial Shiaing Pac “The Package
Quality Assurance Program (PQAP) is directed at providing appropriate control
of quality in relation to the importance of the activity or item to radiological

safety The PQAP describes the activities that satisfy the requirements of subpart
H of 10 CFR 71. These activities include, in part, provisions for the following:

a) Training, qualification and proficiency of employees used in the performance
of quality related activities involving licensed shipping packages.

b) Maintaining current vendor instructions and drawings involved in the
maintenance and preparation of packages for shipping.

¢) Instructions for preparing, packaging, transporting and receiving of licensed
packages

d) Control of documents and records that involve QA activities.

¢) Identification and resolution of adverse conditions.

113  Shipment of Radioactive Materials

11.3.1 When the shipment is by TVA exclusivz usc vehicle (enclosed vehicle only), the
following is applicable:

Select the appropriate form as it pertains to the container being shipped.

eg,Form1 - 660A/660B Camera - USA/9033/B(U)
- 680A/680B Camera - USA/9035B (U)
- 650L Source Changer - USA/9269(U)

1132 The forms referenced in paragraph 11.3.1(a) include the following information

a) The DOT proper shipping name is “Radioactive Material, Special Form
n.0.5.” Also, the hazard identification number is 7, special form is “UN2974".

NOTE nos means “Not Otherwise Specified”. Additionally, for the
purpose of TVA’s NRC byproduct material license, special form
means encapsulated Iridium-192 or Cobalt-60




TITLE

Chapter 4 Page 22 of 84

: TVA INDUSTRIAL RADIOGRAPHY BY PRODUCT MATERIAL OPERATING

AND EMERGENCY PROCEDURE

SUBJECT: TRANSPORTATION OF EXPOSURE DEVICES

114

b) The name of the radionuclide - either Indium-192 or Cobalt-60
¢) Paysical and chemical form of the matenal - indicate “Special Form”

d) The activity contained in cach package measured in curies - This applies to
camera/source changers loaded with a scaled source. For empty
cameras/source changers reference paragraph 113, The letters RQ shall be
entered if the package contents are equal to or more than 10 curies.

¢) The category of label applied to each package - Radioactive Whute I,
Radioactive Yellow 11, or Radioactive Yellow 111 also reference Chart 1.

f) The package certificate identification.

g) Shipper’s certification statement (49 CFR)

1133 Shipments by air shall not take place until approval and instructions have been
provided by the RSO.

Shi (E Uragium Shielded Contai
1141 Ensure that the package does not contain a radioactive source.

11.4.2 If the package is to be placed inside an outer enclosure, the outer enclosure must
be strong enough to withstand the normal conditions of transportation. The
package must be placed in the outer enclosure with sufficient biocking to prevent
shifting during transportation. The outer enclosure must be secured from
unauthorized access and will serve as the final shipping package once and will
serve as the final shipping package once labels have been applied to the enclosure.
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