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Pursuant to the Atomic | nergy Act of 1954, as
Federal Regulations, Chapter 1, Pars 30 3 32
by the heensee, a license is hereby issued authorizing the licensee 10 receive
material designated below, (o use such material fi
persons authonized 1o receive it in accordance with the reguwations of the apphicable Part(s)
specthied in Section 183 of the Atomic Energy Act ol 1954,
Nuclear Regulatory Commission now o hercatte
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NRC FORM 374

(7-84)

1 3
U.S. NUCLEAR REGULATORY COMMISSION ‘ o i

MATERIALS LICENSE Amendment No. 25 ;{

amended, the Faergy Reorganization Act of ;974 (Public Law 93-43%), and Title 10, Cod

wie of
13, 34, 35, 36. 39, 40, and 70, and in reliance on st ttements and representations heretofore made

acquire. possess, and transfer byproduct, source. and special nuclear
it the purpose(s) and at the place(s) designated below: o deliver or transter such material to
Fhis hicense shall be deemed 10 contain the condinons

as amended, and is subject 1o all apphcable rules, regulations, and orders of the

rineftect and to any conditions specifird below
398590 &

In accordance with application dated

Licensee

L

. May 17, 1995 -
I Nooter Corporation 3 License Number 24-03783-01 is renewed in =)
P.0. Box 451 its entirety to read ac follows: -
> 1400 South Third Street -- . - : o}
St. Louis, MO 63166 4. Expiration Date - October 31, 2001 -
'S Docketor o M N
g ey R S i - R}‘_h‘lt‘,‘lk‘t' No 030-05088 i ) B d:
6. Byproduct, Source, and/or 7. Chemical and/or Physical 8. Maximum Amount that Licensee ~‘
Special Nuclear Material Form May Possess at Any One Time 3
Under This License >
A. Iridium-192 A. Sealed source(s) A. No single source to {E
(Technical Operations exceed 100 curies >
Model A-424-9) -
B. Cesium-137 B. Sealed source(s) B. 1 source not to if
(Technical Operations exceed 165 millicuries =)
Model 77302) -
C. Cobalt-60 C. Sealed sources C. No single source to 35
(Amersham Corp. Model exceed 150 curies =
A424-13) ;:
D. Uranium depleted D. Solid Metal D. Not to exceed 999 -
uranium-235 kilograms total 9
possession limit gi
e
9. Authorized Use: -
A. For use in Technical Operations Model 660 exposure devices for industrial =)
radiograpt and in Technical Operations Model 650 source changers for storage and l
replacement | sources. -
-
B. For use in Technical Operations Model 773 calibrator device for instrument r:
calibration. @
C. For use in Amersham Model 676/676 System exposure devices for industrial radiography o}
and in Amersham Models 770 and 771 source changers for storage and replacement of o
sources. I8
-
D. For shielding in radiography exposure devices and source changers. ( | -
l
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DETRCRTA AR RO R RO R 1
:(‘ NRC FORM 3744 . LEAR REGULATORY COMMISSION :‘i @ PAGE »  OF 3 PAGES |gf
| | Aense umber
- - 24-03783-01 I
ﬁ MATERIALY LICENSE Docket or Reference Numiber tj
3 SUPPLEMENTARY SHEET ’[ __030-05088 8
] 3
__4_-,_,_,, O S ) —e | _Amendment Mo, 25 = N
. ®
: >
. .
s CONDITIONS -
j 10. Licensed material may be used at the licensee's facilities, Building 302, 1400 South o
4 Third Street, St. Louis, Missouri and at temporary job sites of the licensee =
anywhere in the United States where the U.S. Nuclear Regulatory Commission maintains [
. Jurisdiction for regulating the use of licensed saterial. :
4 11. A. Licensed material shall be used by, or under the supervision and in the :
- physical presence ~*, individuals who have successfully completed the training K
- program outlined in application dated May 17, 1995 and in letter dated
S September 16, 1996, and have been designated by the licen.ee’s Radiation o
° Protection Officer. The licensee shal™ maintain records of the individuals who g
j have been designated as authorized users. t
- B. The Radiation Safety Officer for this license is Dennis L. Frazier. t
j 12. A.  Newwithstanding the poriodic leak test required by 10 CFR 34.25(b), the .
: requirement does not apply to radiography sources that are stored and not being g
; used. The sources exempted from this test shall be tested for leakage before |g
- use or transfer to another person. No sealed source shall be stored for a &
) period of more than 10 years without being tested for leakage and/or -
contamination, .
W
B. Sealed sources authorized for a use other than radiography shall be tested for g
leakage in accordance with 10 CFR 34.25. ;
13. The licensee is authorized to receive, possess, and use sealed sources of iridium- .
192 or cobalt-60 where the radioactivity exceeds the maximum amount of radioactivity g
specified in this license provided: -
.
A.  Such possession does not exceed the quantity per source specified in Item 8 by [3
more than 20 percent for iridium-192 or 10 percent for .
cobalt-60; and .
i .
- B. Records of the licensee show that no more than the maximum amount of .
- radioactivity per source specified in this license was ordered from -
1 the supplier or transferor of the byproduct material; and .
- S
C. The levels of radiation for radiographic exposure devices and storage .
containers do not exceed those specified in 10 CFR 34.21 o
9 s
ol 14. Sealed sources containing licensed material shall not be opened. »
>
-
.
’ { .
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| 24-03783-01 e
MATERIALS LICENSE .'()m ket or Reference Number 3
SUPPLEMENTARY SHEET L ‘ 030-05088
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15. The licensee i1s authorized to transport licensed material only in accordance with

the provisions of 10 CFR Part 71, "Packaging and Transportation of Radicactive
Material."

16. In addition to the possession limits in Item 8, the licensee shall further restrict
the possession of Ticensed material to quantities below the minimum 1imit specified
in 10 CFR 30.35(d) for establishing decommissioning financial assurance.

17. The licensee shall maintain records of information important to safe and effective
decommissioning at the address specified in Item 2. of the license per the
provisions of 10 CFR 30.35(g) until this license is terminated by the Commission.

. 1_-' ' l ‘ ' . ' .\. !, l. l\. ' »L\ -

18. When the monitor is incperable for viewing the roof area above the fixed radiography
facility in Building 302 to assure that no one has gained unauthorized access to the
roof, a visual check shall be made of the roof area at the beginning of radiographic

4 operations and periodically thereafter, for this purpose.

19. Except as specifically provided otherwise in this license, the licensee shall
conduct its program in accordance with the statements, representations, and
procedures contained in the documents, including any enclosures, listed below,
except for minor changes in the medical use radiation safety procedures as provided
in 10 CFR 35.31. The Nuclear Regulatory Commission’s regulations shall govern
unless the statements, representations, and procedures in the licensee’s application
and correspondence are more restrictive than the regulations.

A. Application dated May 17, 1995; and

B. Lletter dated September 16, 1996.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

. 1’;\‘,/'
& ' uclear Materials Licensing Branch, Region IT1
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BETWEEN:

LICENSE FEE MANAGEMENT BRANCH,
ND

ARM

“
REGCIONAL LICENSING SECTIONS

LICENSE FEE TRANSMITTAL

(FOR LFMS USE)
INFORMATION FPOH LTS

FROGRAM CODE:
STATUS CODE:

FEE CATEGORY: 30 2B
EXP. DATE: 19950630
FEE COMMENTS:

03320
e

...............................

D£C7H FXN ASSUR REGBT R~ ~~~~~===~-

..........................

A. REGION
1. APPLICATION ATTACHED
APPLICANT/LICENSEE: NDOTER CORPORATION
RECEIVED DATE: 50518
DOCKET NO: 3005088
CONTROL NO.: 198590
LICENSE NO. : 24-03783-01
ACTION TYPE: RENEWAL
2. FEE ATTACMED
AMOUNT: 50U el _
CHECK NO.: /310"
3. COMMENTS
SIGNED __ &) Zeraey
DATE .Y o 5 A il o
B. LICENSE FEE MANAGEMENT BRANCH (CMECK WHEN MILESTONE 03 1§ ENTERED /Y /)
’ = b R Y
1. FEE CATEGORY AND AMOUNT: 50 26 A_,_‘,;fflg,_ 2
2. CORRECT FEE PAID. APPLICATION MAY BE PROCESSED FOR
AMENDMENT e T Y e S
RENEWAL el el s
LICENSE  ~--7-Tm-m=-=--
3. OTHER LT TR N L e S
oo it et et i e i '"',',;,"
-
N L
T o = =21 = B—
Bk e g |
[Log _ﬁi@fi,Ji..a._ -
Remmtier -
Check No. | 37:/' ;’J’C
Amount $3006C - |
| Fee Category 20 c*J%
Type of Fes gt 04
Date Check Rec'd E}ifrnm
| Date C e A,/’ ':‘ \.1 -
" |

=




NRC FORM 313 U. 5. NUCLEAR REGULATORY COMMISSION A" “ROVED BY OMB. NO 31800120

(10-94)
10CFR 30 82 33
34 35 3 36 eno 40

APPLICATION FOR MATERIAL LICENSE

EXPIRES 6-30-96

ESTIMATED BURDEN PER RESPONSE TO COMPLY WITH THIS
INFORMATION COLLECTION REQUEST © HOURS SUBMITTAL OF THE
APPLICATION 1§ NECESSARY TO DETERMINE THAT THE APPLICANT 1S
QUALIFIED AND THAT ADEQUATE PROCEDURES EXIST TO PROTECT
THE PUBLIC HEALTH AND SAFETY FORWARD COMMENTS
REGARDING BURDEN ESTIMATE TO THE INFORMATION AND RECORDS
MANAGEMENT BRANCH (T-8 F33) US NUCLEAR REGULATORY
COMMISSION.  WASHINGTON, DC 205560001 AND TO THE
PAPERWORK REDUCTION PROJECT (3150-0120) OFFICE OF
MANAGEMENT AND BUDGET WASHINGTON DC 20503

INSTRUCTIONS: SEE THE APPROPRIATE LICENSE APPLICATION GUIDE FOR DETAILED INSTRUCTIONS FOR COMPLETING APPLICATION
SEND TWO COPIES OF THE ENTIRE COMPLETED APPLICATION TO THE NRC OFFICE SPECIFIED BELOW

APPLICATION FOR DISTRIBUTION OF EXEMPT PRODUCTS FILE APPLICATIONS WITH

DIVISION OF INDUSTRIAL AND MEDICAL NUCLEAR SAFETY
OFFICE OF NUCLEAR MATERIALS SAFETY AND SAFEGUARDS
US NUCLEAR REGULATORY COMMISSION

WABHINGTON DC 20556.0001

ALL OTHER PERSONS FILE APPLICATIONS AS FOLLOWS
IF YOU ARE LOCATED IN

CONNECTICUT, DELAWARE DISTRICT OF COLUMBIA MAINE, MARYLAND
MASSACHUSETTS NEW HAMPSHIRE NEW JERSEY NEW YORK PENNSYLVANIA
RMODE ISLAND OR VERMONT SEND APPLICATIONE TO

LICENSING ASSISTANT SECTION

NUCLEAR MATERIALS SAFETY BRANCH

US NUCLEAR REGULATORY COMMISSIC N REGION |
475 ALLENDALE ROAD

KING OF PRUSSIA PA 184061415

ALABAMA FLORIDA, GEORGIA KENTUCY ¥ MISSISSIPPI, NORTH CAROLINA, PUERTO
RICO SOUTH CAROLINA TENNESSEE VIRGINIA VIRGIN ISLANDS OR WEST VIRGINIA
SEND APPLICATIONS TO

NUCLEAR MATERIALS LICENSING SECTION

US NUCLEAR REGULATORY COMMISSION REGION i
10T MARIETTA STREET NwW SUITE 2800

ATLANTA GA 308230196

PERSONS LOCATED IN AGREEMENT STATES SEND APPLICATIONS TO THE U S NUCLEAR REGULATORY COMMISSION ONLY IF THEY WISH TO POSSESS AND USE LICENSED
MATERIAL IN STATES SUBJECT TO U 8§ NUCLEAR REGULATORY COMMISSION JURISDICTIONS

IF YOU ARE LOCATED IN

ILLINOIS, INDIANA, 1OWA MICHIGAN MINNESOTA MISSOURI OHIO OR WISCONSIN
SEND APPLICATIONS TO

MATERIALS LICENSING SECTION

U S NUCLEAR REGULATORY COMMISSION REGION i
801 WARRENVILLE RD

LISLE IL 80532.4351

ALASKA ARIZONA ARKANSAS CALIFORNIA COLORADO HAWAIL IDAHO, KANSAS
LOUISIANA, MONTANA, NEBRASKA, NEVADA NEW MEXICO NORTH DAKOTA
OKLAHOMA, OREGON. PACIFIC TRUST TERRITORIES, SOUTH DAKOTA TEXAS, UTAM,
WASHINGTON, OR WYOMING, SEND APPLICATIONS TO

NUCLEAR MATERIALS LICENSING SECTION

U S NUCLEAR REGULATORY COMMISSION REGION IV
611 RYAN PLAZA DRIVE SUITE 400

ARLINGTON TX 780118064

1 THIS IS AN APPLICATION FOR (Check appropriate #em)
A NEW LICENSE
B AMENDMENT TO LICENSE NUMBER _

¢ RENEWAL OF License numeer __ 24-03783-01

2 NAME AND MAILING ADDRESS OF APPLICANT (Include Zip code)
Nooter Corporation
P.0. Box 451
St. Louis, MO 63166

3 ADDRESS(ES) WHERE LICENSED MATERIAL WILL BE USED OR POSSESSED 4 NAME OF PERSON TO BE CONTACTED ABOUT THIS
APPLICATION
Nooter Corporation Plus, temporary jobsites : :
1400 S. Third subject to NRC's Dennis L. Frazier
St. Louis, MO 63104 regulatory authority, TELEPMONE NUMBER
314-421-7456

SUBMIT ITEMS & THROUGH 11 ON 8172 X 11" PAPER  THE TYPE AND SCOPE OF INFORMATION TO BE PROVIDED 1S DESCRIBED IN THE LICENSE APPLICATION GUIDE

§  RADIOACTIVE MATERIAL
& Element and mass number b chemical and/or physical form and ¢ maximum amount
which will be possessed al any bne time

§ PURPOSE(S) FOR WHICH LICENSED MATERIAL WILL BE USED

7 INDIVIDUAL(S) RESFONSIBLE FOR RADIATION SAFETY PROGRAM AND THEIR
TRAINING EXPERIENCE

B TRAINING FOR INDIVIDUALS WORKING IN OR FREQUENTING RESTRICTED AREAS

] FACILITIES AND EQUIPMENT

10 RADIATION SAFETY PROGRAM

11 WASTE MANAGEMENT

12 LICENSEE FEES (See 10 CFR 170 and Section 170 31)

ree catecory  302BC | emcrosen s 3060. 00

13 CERTIFICATION (Mus? be compieted by spphcant) THE APPLICANT UNDERSTANDS THAT ALL STATEMENTS AND REPRESENTATIONS MADE IN THIS APPLICATION ARE BINDING

UPON THE APPLICANT

THE APPLICANT AND ANY OFFICIAL EXECUTING THIS CERTIFICATION ON BEHALF OF THE APPLICANT NAMED IN ITEM 2 CERTIFY THAT THIS APPLICATION IS PREPARED iN
CONFORMITY WITH YITLE 10 CODE OF FEOERAL REGULATIONS PARTS 30 32 33 34 35

CORRECT 7O THE BEST OF THEIR KNOWLEDGE AND BELIEF

WARNING 180U S C SECTION 1007 ACT OF JUNE 25 1048 62 STAT 748 MAKES IT A CRIMINAL OFFENSE TO MAKE A WILLFULLY FALSE STATEMENT OR REPRESENTATION TO
ANY DEPARTMENT OR AGENCY OF THE UNITED STATES AS TO ANY MATTER WITHIN ITS JURISDICTION

36 38 AND 40 AND THAT ALL INFORMATION CONTAINED HEREIN IS TRUE AND

CERTIFYING OFFICER - TYPEDUPRINTED NAME AND TITLE SNATURE VY DATE /
Dennis L. Frazier RSO r & ¢t A QoA 0h ‘gj, ]1;255
FOR NRC USE ONL ’; |
TYPE OF FEE FEE LOG FEE ATEGORY AMOUNT RECEWVED CHECK NUMBER | COMMENTS s rf
! $
APPROVED 8Y DATE A 4 ¢

NRC FORNM 313 [10-84)
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NOOTER CORPORAYION

1400 South Third Street Telephone (314) 6216000
Saint Lowis. Mssouri US.A, 63104 Fax: (314 421-7580
e Mailing Address: PO. Box 451 Telex: 44-849

Saint Louis, MO US.A.  Cable: NOOTERCORP--St. Lows, (MO)
63166

May 16, 1995

Materials Licensing Section
USNRC, Region III

801 Warrenville Road

Lisle, IL 60532-4351

SUBJECT: RENEWAL OF BY~-PRODUCT MATERIAL
LICENSE 24-03783-01

We would like to request rencwal of our by-product material
license. The only change to t program is the deletion of the
T0520 Cobalt 60 projector and the addition of the T0676 Cobalt 60
projector as approved in amendment 24.

Enclosed are two (2) copies of the application and supporting
documents. Also enclosed is a check for $3060 to cover applicable
fee.

Thank you.
Very truly yours,
NOOTER CORPORATION

\QMM@’XJ v v )

Dennis L. Frazler'
NDE Manager
Radiation Safety Officer

DF: sk
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Steel and Alloy Plate Fabricatore and Erectors . . . "Ml‘nhﬂlerkl‘l
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ATTACHMENT, ITEM 3

Locations where sealed sources will be used and/or stored.
A. 150 curies Cobalt 60 in exposure device T0-676 to be used
only at the address listed in 1(a) of this form.

B. 100 curies Iridium 192 in exposure devices T0-660 to be
used in any “Compliance State" in the United States.

C. 165 m1111cU}1es Cesium 137 in calibration unit 70-773

}o be used only at the address listed in 1(a) of this
orm.

ATTACHMENT, ITEM 548 6

Sealed sources to be used in radiography.

BY-PRODUCT
MATERIAL MAXIMUM NUMBER
(ELEMENT & SOURCE MODEL NAME OF ACTIVITY PER OF
MASS NO.) NUMBER MFG. SOURCE SOURCES
A. Cobalt 60 A. A-424-13 A. Technical A. 150 curies A. 1*
. Opers.
B. Iridium 192 B. A-424-9 B. Technical B. 100 curies
Opers.
C. Cesium 137 C. TO Model C. Technical C. 165 milli- c. 1
77302 Opers. curies

*Two each when sources are being changed.




ATTACHMENT, ITEM 5 & 6

Radiographic exposure devices and/or storage containers to be
used with sources listed above.

MODEL NUMBER SOURCE CHANGER NAME OF MANUFACTURER

A. 676 A, 770/771 A. Technical Operations
B. 660 B. 650 B. Technical Operations
C. 773 D. Not applicable D. Technical Operations




ATTACHMENT 7

OVERALL ORGANIZATION STRUCTURE

Mr. D. L. Frazier, Radiation Safety Officer, will be responsible
for the use of radioactive exposure equipment, and for conducting
inspection of Nooter Corporation's radiographic activities.

Mr. Frazier has worked in industrial radiography since 1965.
He obtained a B.A. degree in mathematics from University of
Missouri in 1974. He has completed Picker X-ray's course
"Radiation Safety using Industrial Isotopes", Eastman Kodak's
"Industrial Radiography" and Automation Industries course for
ASNT T-C~1A level 11l qualification including radiography and
radiation safety.

Mr. R. N. Horton, Chief Radiographer and/or Mr., D. E. Center,
Field Safety Officer, will assist and act in the absence of
Mr. Frazier,

Mr. Horton has worked in industrial radiography since 1959,

His training includes Picker X-ray Corporation course "Radiation
Safety using Industrial Isotopes" and Eastman Kodak's course in
“Industrial Radiography". He has attended local and national
seminars on radiography and radiation safety.

Mr. Center has a B.S. degree in Production Management from
Washington University, St. Louis, Missouri. His course of

study included courses in nondestructi've testing and industrial
radiography. Specialized training includes Picker X-ray
Corporation's course "Radiation Safety using Industrial Isotopees”,
and Technical Operations "Administratiuon of Isotope Radiography
Safety Programs".

In addition to this inspection, Mr. D. E. Center, Field Safety
Director, and Mr. Robert Toenjes, Plant Yafety Director, are
informed as to whom to contact in the event of an emergency. The
safety directors are knowledgeable on the requirements for posting
and restricting of radiation areas and will be used, 1f necessary,
in the event of an emergency, to assist in calling the proper
authorities and guarding the restricted arca.

A1l inspection findings will be reported directly to management
to keep them continually aware of our compliusnce with established
procedures and Title 10, Chapter 1 of the Code of Federal Regulations.



ATTACHMENT 8

INITIAL AND PERIODICAL TRAINING FOR RADIOGRAPHERS AND
RADTOGRAPHER'S ASSISTANTS EMPLOYED BY LICENSEE

1. Dennis L. Frazier, Chief NDE Engineer, is responsible for
initial and periodic training. Mr. Frazier has a B.A.
degree in mathematics from the University of Missouri.
Mr. Frazier has been employed at Nooter since 1965 and has
been a qualified radiographer since 1966. He has successfully
completed Picker X-Ray's course on "Radiation Safety Using
Indrustrial Isotopes" and other courses and seminars related
to NDT and radiography. His duties include supervision of
radiographic operations and dissemipation of information
regarding new equipment, procedures and techniques.

2. Richard N. Horton, Chief Radiographer, is responsible for
the supervision of on-the-job training. Mr. Horton has
worked in the industrial radiography field since 1959. He
has been Chief Radiographer at Nooter Corporation since 1977.
His training includes successful completion of Picker X-Ray
Corporation course on "Radiation Safety Using Industrial
Isotopes"” and Eastman Kodak's course on “"Industrial
Radiography". He has attended local and national seminars
on radiography and radiation safety.

3. Radivcaraphers have the following data available to them and
have completed the following requirements:

A. Have been instructed in the subjects outlined in
Part II of this section and shall receive 40 hours
of instruction at Technical Operations in Burlington,
Massachusetts.

B. Have received copies of an instruction in the regulations
contained in Title 10, Chaper 1 of the Code of Federal
Regulations, the NRC License, and Licensee's operating
and emergency procedures, and shall have demonstrated
understanding thereof.

C. Have demonstrated competence to use the radiographic
exposure devices, sealed sources, related handling
tools and survey instruments which will be employed
in their assignment.



ATTACHMENT 8 . ‘
INITIAL AND PERIODICAL TRAINING FOR RADIOGRAPHERS AND RADIOGRAPHER'S
mgﬁm 3 L

4.

Radiographer Assistans have the following data available to them and
have completed these requirements:

A. Have received copies of and instructions in the licensee's operating
and emergency procedures and have demonstrated understanding thereof.

B. Have demonstrated competence to use, under the personal supervision
of the radiographer, the radiographic exposure devices, sealed
sources, related handling tools and radiation survey instruments
which will be employed in their assignment.

On the job training is used to the greatest extent where all phases of
the operation are apparent. A1l new trainees will work only with X-ray
producing equipment during the first 3 months to one year of their em-
ployment. This work will be under strict supervision of competent
radiographers. During this time they will receive the schooling as out-
lined in Part Il of this section. At the end of this 3 months to one
year period, if they have proved to be stable, dependable employees,

and if they have completed the training outlined in Part 1I, they are then
allowed to go with a competent radiographer and observe the operation of
the exposure decices. At this time the trainee is given written examina-
tions and if he shows to the satisfaction of D. L. Frazier, R. N. Horton,
and the radiographer whom he has been observinyg, that he has a good
working knowledge of the operating and emergency procedures, he is
designated as a radiographer's assistant and allowed to assist a radio-
grapher. At this time he may be scheduled to attend the 40 hour training
course at Technical Operations on “The Safe Use of Isotopes in Industrial
Radiography".

Radiographers are given written examinations to determine their knowledge
and understanding of Commission regulations and licensing requirements in
addition to operating and emergency procedures of the licensee (see Part
I11 of this section).

Radiographers Assistants will in a l1ike manner be given written examina-
tions to ascertain their knowledge of operating and emergency procedures
of the licensee (see Part III of this section).

Periodic training will be carried out as new or different equipment and
regulations are introduced and will be provided at least once annually.

In addition, there is initial and periodic technical training administered
to the radiographers and radiographer's assistants. The type of instruc-
tion can be found in Parts I, II, and III.

Personnel previously qualified as radiographers for another employer will
receive the same "in-house" training as those not previously qualified.
Previous formal training by another institution will be evaluated with
regard to the acceptability of that institution's training program to
both the NRC and the Nooter Corporation.



ATTACHMENT 8

Qi* PART 1I: SCHOOLING ADMINISTERED AXMTHE TECHNICAL OPERAiIONS
PART I1I: }%%lg%%gngggGRAM FOR_RADIOGRAPHERS ADMINISTERED BY
I. FUNDAMENTALS OF RADIATION SAFETY
A. Characieristics of Gamma Radiation (one hour)
1. Electromagnetic spectrum.
o 2. lonization,
3. Photo Effect.
4. Attenuation -~ Law
a. Scattering
‘b, Absorption
5. Radioactivity: Natural and Artificial
; . a. Decay

b: Energy of various materials
B. Units of Radiation (one hour)

1. Radiation Dose
a. Definition of Roentgens, Milliroentgens.
b. Dose rates

2. Quantity of Radiation
a. Definition of curie
b. Specific Nadioactivity

€. Relation of dose rate and curie

C. Levels of Radiation from Licensed Material (one hour)

1. R/Hr. values of unshielded Cobalt 60.




ATTACHMENT 3

TRAINING PROGRAM FOR RADIOGRAPHERS (COMTINUED)

2. R/Hr, values of unshielded Iridium 192,

D. :aza;ds of Excessive Exposure of Radiation (one
our

1. Structural and functional changes in cells and
tissues,

2. Damage of tissue resulting in decrease or in-
crease of its products.

3. Damage to blood and bone marrow cells re-
lating to leukemia and anemia.

4. Large dose effect upon skin.

E. Metﬁ?ds of Controlling Radiation (one and one-half
hour

1. Choice of radiographic technique to obtain
lowest possibie hazardous radiation level.

2. Reduction of working time at neighborhood of
radiocective sources to lowest possible value.

3. Element of distance advantage by use of the in-
verse square law.

4, Shielding of primary and/or secondary radiation,

a. Broadbeam shielding for absorption of Iridium
192 and Cobalt 60 gamma rays in lead.

b. Broadbeam shielding for abscrption of Iridium
192 and Cobalt 60 gamma rays in steel, con-
crete, sands, etc.



ATTACHMENT 8. .

TRAINING PROGRAM FOR RADIOGRAPHERS (CONTINUED)

I1.

I11.

RADIATION DETECTION INSTRUMENTATION

A.

Use of Radiation Survey Instruments (one hour).
1. Operation

a. Use of fonization chambers

b. Use of survey meters
2. Calibration

In accordance with operating and procedure
instructions.

3. Limitations

Accuracy and range limits

B. Survey Techniques (one-half hour).
Use of instruments in foregoing paragraph (A)
for radiographic setups.
C. Personal Monitoring Equipment (one-half hour).
1. Film badges
2. Pocket dosimeters and chambers
USE OF RADIOGRAPHIC EQUIPMENT (EIGHT HOURS)
A. Detailed Instructions in Remote Handling Equipment
B. Radiographic Exposure and Collimator Devices
C. Storage Containers



ATTACHMENT 8

Iv. ADMINISTRATIVE OPERATING AND EMERGENCY INSTRUCTIONS
FOR_RADTOGRAPHERS AND RADIOGRAPHERS ASSISTANTS

Prerequisites necessary before using exposure
devices (1/2 hour).

Operation of the various exposure devices (4
hours).

1. Calculation of the radiation areas, posting
and restricting of the areas.,

Equipment maintenance check and records.
Proper setup and placement of the equipment.

Proper methods of the radiation survey.

L

Records of Survey, dosimeter readings.
6. Instructions in the emergency procedure.

General instructions including but not limited
to the following: (4 hours)

1. Requirements pertinent to radiographers and
radiographers assistants as outlined in
Part 20 "Standards for Protection Against
Radiation".

Data shecific to storage of equipment.

Data specific to transport of equipment.

S W N

Emergency procedures in case of accident.

Survey Meter Calibration and source changes.
(This appiies to radiographers only).



ATTACHMENT & @) @

PART IIl: EXAMINATIONS ADMINISTERED TO RADIOGRAPFERS AND

RADIOGRAPHER'S ASSISTANTS BY THE LICENSEE

PART A - General Questions, Radfation Safety for Radiographers

].

Gamma rays are very simflar to X-rays.

i True
2) False ANS.: (2)

One of the hazards from the use of isotopes in radiography
ifs that the gamma rays induce radioactivity in the objects
they strike.

El True -
2 False ANS.: (2)

The inverse square law applies only approximately to gamma
rays because they produce unpredictable scatter conditions.

21 True
2) False ANS.: (2)

The effect of gamma rays are mainly due to the production
of fons.

i ; True
2) False ANS.: (2)
The half life of an isotope is one of the following:

21; LD/50.
2 {ts average life after passing through a half value
ayer.
23; Half of its total life.
4 The time for the origina] activity to decrease by
one half. ANS.: (4)

Thulium 170 is not a good radiographic source because of:

Low specific activity
Bremsstralung.

§2§ Its low energy gamma rays.
3
4) Short half life. ANS.: (1)

Cesium 137 is not an ideal radiographic source because:

It emits monochromatic radiation.
The source size per curie is excessive.
It is diluted with Cesium 134,

ANS.: (3)

; It is a dangerous substance.
3
4

-3 . Lol
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10,

1.

12.

13.

14,

‘s.

16.

Iridfum 192 emits radiation similar in radiographic
quality to:

400 KV X-ray. ' >
One million volt X-ray.
Two million volt X-ray. ANS.: (1)

The rem, rad, and Roentgen may be considered identical
if the radiographer considers X and gamma radfation only.

il True
2 False ANS.: (1)

A Curie is:

(1) Equivalent to the radiation output from 1 gram of

Rédium,
i ; 3.7 x 1010 dps.
3.7 x 1010 cpm. ANS.: (2)

A radiaticon intensity of 2 mr per hour is:

1 Always safe.
Sometimes safe.

Never safe. ANS.: (2)
The genetic effects of radiation are well known,
tl True
2) False ANS.: (2)

The maximum permissable dose (MPD) is the level at which
noticeable physiological effects from radiation take place
in the body.

il True
2 False ANS.: (2)

Physiological effects of radiation are not observable
below a dose of five rem.

1 True
iz False ARS.: (1)

The concepts of MPD do not apply to medical or therapeutic
exposures.

1) True |
iz Fagse ANS.: (1)

In the normal shipment of radioactive material, the gamma
dose may not exceed 200 mr/hr at any point on the surface
of the outer container.

1 True
iz False ANS.: (1)



17.

18,

19.

20.

21.

22.

23.

24,

Betatrons quite often produce radioactivity in the
subject X-rayed.

il; True
2) False ANS.: (2)

In radiography with isotopes using lead screens, most of
the image formed is produced from a kind of beta ray
rather than the gamma rays from the isotope.

il True
2 False ANS.: (2)

Which of the following illustrates the best means of
protection from external radiation:

(1) Wearing of film badges and dosimeters and using a
survey instrument, ?

(2) Lead, concrete, and steel.

(3) Time, distance, and shielding. ANS.: (3)

A person 10 feet from a gamma source reduces his exposure
rate to which of the following when he steps back to 20
feet?

1) 2X
it
4) 1/10 ANS.: (3)

In field work a temporary shield may be easily devised
from material at hand.

2; 4y g ANS.:  (2)

Twenty curies of Iridium 192 requires:

(1) 20 times the concrete protection 2as 1 curie of

Cobalt 60.
(2) About the same concrete protection as 1 curie of
Cobalt 60. ANS.: (2)

Six inches of concrete for Iridium 192 offer twice the
protection as:

1 Three inches.
2 Four inches.
3) Five inches. ANS.: (2)

Two inches of lead offers twice the protection as one
fnch for Cobalt 60 radiation.

1) 1
(2] Faise ANS.: (2)

=12~
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25. Three feet of concrete ordinarily will provide sufficient
protection fur radiographic purposes for:

z;l 10 curies Cobalt 60.
3

ATTACHMENT 8 .

100 curies Cobalt 60. .
1000 curies Cobalt 60. ANS.: (2)

26. A bag of sand (18" dimension) will reduce Cobalt 60
radfation intensity by a factor of about:

1 1/3
§§§ 7
4 1726 ANS.: (4)

27. A radiographer is working in a radiation aréa with an
intensity of 32 mr/hr. To reduce his exposure rate to
2 mr/hr he should increase his distance from the source

by:
1 2X
2 3X
i &
X
5 16X ANS.: (3)

28. The radiation from 1 curie of Cobalt 60 is attenuated
in air to approximately 5 mr/hr at a distance of:

HiERe
eet.
3) 100 feet. ANS.: (2)

29. The radiation from 10 curies of Cobalt 60 is attenuated
in air to approximately 5 mr/hr at a distance of about:

tgi ?9sf:°t'
eet.
3) 500 feet. ANS.: (2)

30. The radiation from 1000 curies of Cobalt 60 is attenuated
in air to approximately 5 mr/hr at a distance of about:

i;i }/3 ?f a mile.
mile. )
3 3 miles. ANS.: (1)

31. If a radifographer has a radiation room sufficient protection
only when the source is in the center of the room and he
is required to make an exposure with the source directly
against one wall, he should:

i;; Inform the AEC.
Stop radiographing. h
3) Lead brick the source. ANS.: (3)

-13-
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32. The calculated exposure rate at any distance 1s always
equal to the measured, assuming all calculations and
meter readings are correct.

1 True
iz False ANS.: (2)

33. It takes 15 seconds to crank out your T.0. source.
The dose you will receive per radiographic exposure will
be (no protection):

1 1/30 average field intensity (mr/hr) at that spot.
2) 1/60 average field intensity (mr/hr) at that spot.
3) 1/120 average field intensity (mr/hr) at that spot.
&) 1/240 average field intensity (nr/?gg at that spot.
ANS . :
34. The walls of a thick steel tank may be consfdered part of

the necessary shielding in panoramic exposure:

{;; ;:gze ANS.: (1)

35. Radiographic exposure times on materials other than steel
can be determined quite accurately from a knowledge of
the half value absorption layers.

2‘ True
2 False ANS.: (1)

36. One type of unit utilized by survey meters is:

1 Cobalt 60.

2 Cesium 137.

3 Ionization chamber.
4) Plasma chamber. ANS.: (3)

37. A& source of Iridium-192, whose half life is 75 days,
- ‘ovides an optimum exposure of a given test object
today in a period of twenty minutes. Five months from
now, what exposure time would be required for the same
radiographic density, under similar exposure conditions?

z;; ;0 minutes.
0 minutes.
3) 1 hour and 20 minutes. ANS.: (3)

38. The gamma ray intensity at one foot from a one curie source
of radioactive Lobalt-60 1s nearest:

1 roentgen per minute.

l§ 15 roentgens per hour.
10 milliroentgens per day. ANS.: (1)

g 1,000 roentgens per hour.
4

-14-
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39. You can calibrate your own survey instruments:

il; If you use a standard radium source.

2 If your procedure has been approved by the
NRC.

(3) Provided you never miss an interval of three
months. ANS.: (2)

In a field setup one must first calculate the radiation
ifntensity at various distances and then check with a
survey meter. The ca2lculations and the meter readings
must check exactly if everything is in working order.

(;; ;ig:e ANS.: (2)

In almost a1l types of remote cperated equipment such
as T.0., various warning systems indicate the position
of the source. The use of a survey instrument then
becomes only an NRC requirement. _

Il True
2 False ANS.: (2)

Radiation intensity should be determined before approaching
any radioisotope whether it is known the source is in the
safe position or not.

{l True
2 False ANS.: (1)

The film badge is usually used to measure the cumulative
personal exposure to radiation.

il True
2 False | ANS.: (1)

The fon chamber pocket dosimeter is usually used for
determining short term (daily) personal exposure to
radiation.

1 True

2 False ANS.: (1)
Pocket dosimeters are more accurate than pocket chambers.
1 True

22 False ANS.: (2)

Film badge exposure data need be kept on file only if the
MPD has been exceeded.

1) T
{2 F:g:e ANS.: (2)
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‘7.

48.

49.

50.

When you receive a report from the badge service that you
received 500 mr for a period of 2 weeks, you should:

1 Inform the NRC
2) Call a doctor immediately. This 1s LD/50.
3 Check with your daily dosimeter records to eliminate

mistakes.
(4) See that you do not exceed 1250 mr in the calendar
quarter. ANS.: (4)

Pocket dosimeter and film badge readings should check
closely.

1 True
22 False ANS.: 2

A sudden large increase in your pocket dosimeter reading
can be disregarded if everything is known to be safe.

1 True .
iz False ANS.: 2

Your assistant regularly comes up with high film badge

readings and negligible dosimeter readings. You should
first check:

1 Dosime’er.

2 Filr padges.

3 Knere and how he wears and keeps his dosimeter and
film badge in relation to the source.

ANS.: 3

allle
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PART B - SPECIFIC QUESTIONS-EMERGENCY & OPERATING PRO-

CEDURES FOR RADIOGRAPHERS & RADIOGRAPHERS
ASSISTANTS

The Radiographer's Assistant may operate exposure
devices when the Radiographer is not present.

(1) True
(2) False ANS.: (2)

"Both the Radiographer and the Radiographer's Assistant

must have a film badge and pocket dosimeter during
setup and exposure.

il True .
2 False ANS.: (1)

Your dosimeter must be charged and zeroed at the
start of each shift.

1 True
iz False ANS.: (1)

Where is the dosimeter and film badge worn or carried?

1 In the shirt pocket.
g gelt at front of body.
rouser pocket.
4) With the survey meter. ANS.: (1 8 2)

What radfation area boundary must be roped and posted
with the sign “CAUTION RADIATION AREA"?

1 100 mr/hour
2 100 mr :
L Bl ANS.: (3)
Where is the “"CAUTION HIGH RADIATION AREA"™ sign posted?

;;g 100 mr/hour boundary
3
4

;00 mr boundary
mr/hour boundary
2 mr boundary ANS.: (1)

Control cables and guide tubes should lay as straight
as possible with no sharp bends.

1 True
22 Faise ANS.: (1)

S8
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10.

'].

12.

13.

When the source is in the exposure posftion it is
not necessary to survey the entire boundary since 1t
was calculated prior to setup.

‘; ;:g:e ANS.: (2)

DPescribe the physical radiation survey required after
the exposure 1s completed.

(1) Slowly approich the source container with the

. suryey meter & note the indicated reading.
(2) syrvey the source containper.

(3) Survey the entire guide tube.

The "Daily Equipment Check List", form 512 and the
“Exposure Duration and Record of Survey", form 279
must be completed after the exposure.

il True :
2) False ANS.: (1)

Your dosimeter should be read at what time?

At the beginning of your shift.
Frequently, during your shift.

; At the end of your shift,
3
4

After being dropped. ANS.: (1,2,3,84)

If your dosimeter is found to be off scale at any time
during or after your work shift you should:

Follow the emergency procedure.
Obtain a new dosimeter.

; Remember the last known reading and record this.
3
4) Contact your supervisor immediately. ANS.: (4)

If the source cannot be returned to its shielded condi-
tion after exposure due to an equipment malfunction,
you should:

Contact your supervisor immediately.
Survey the area.

Follow the emergency procedure.

; Check your dosimeter reading.
i ANS.: (4)

A
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14. It {is permissable to use another persons film badge
provided he 1s not using 1t on that shift.

2\ True
2 False ANS.: (2)

15. Your survey meter is tagged with the calibration date
and cate when calibration is due; however you may
=xieed this due date since they very seldom go out of
calibration. :

HEA .

16. When the exposure devices are not in use they:

Shall be locked in building 302.
May be left at the exposure site provided
the expcsure device is locked.
(4) Shall be locked in the stora%f vault at field
job sites. ANS.: (284)

§;; May be left in the transport vehicle.
3

17. Survey meters may be calibrated by Radiographers
or Radiographer's Assistants.

1 True
{2 False ANS.: (2)

18. Survey meters are calibrated at intervals not to
exceed 3 months.

1) True
22; False ANS.: (1)
19. Properl¥ calibrated survey meters are accurate
within T 10%.
1) 7
iz F:g:e ANS.: (1)

20. Sources may be changed by the Radiographer's Assistant
. under direct supervision of the Radiographer.

1 True
iz False ANS.: (2)

21. It is not necessary to allow any warm up time prior to
zeroing the survey meter.

z; ;:g:e ANS.: (2)

-19-
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ez,

23,

24,

25,

The exposure device is labeled with the type and
size of the source 1t contains.

1 True
22 False ANS.: (1)

If the identification label becomes unreadable, this
is ok since the source decay chart has this information.

1 True
{2 False ANS.: (2)

The exposure devices and source cables should be
kept clean and in good repair.

1 True
fz False ANS.: (1)

If any item of the daily equipment check form is
answered no, you should:

1 Follow the emergency procedures.

2 Repair the damaged part.

3 Desc;1be the problem in the “NOTES" section of
the form.

(4) Contact your supervisor. ANS.: (3 & 4)

-20-
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PART C - PRACTICAL EXAMINATION FOR RAUIOGHAPHERS
& RADIOGRAPHER'S ASSISTANTS

A practical examination will be conducted by the Chief
NDT Engineer or the Chief Radiographer. This examina-
tion shall demonstrate that the Radiographer and/or
Radiographer's Assistant is familiar with and can operate
the necessary equipment to the satisfection of the Chief
NDT Engineer or Chief Radiographer.

The practical examination will consist of, but not be
limited to, the following:

e

(1) Calculation of the radiation boundaries of
a predetermined setup.

(2) Observation of roping and posting the radiation
areas.

3) Handling and placem:nt of the exposure devices.

(4) Handling of survey equipment and performance of
surveys.

(5) Proper execution of records and forms.
(6) Proper wearing of personnel monitering equipment.

(7) General housekeeping and attention to details.



ATTACHEMENT 9
RADIOGRAPHIC FACILITIES

when not being used or transported from site to site,
#odels 76 , 773, and 660 are stored in building 302
($ce plint layout, paue 6 ). -

Building 302 is the X-Ray Building which is used for
iadustrial radiogriuphy and storage of source holders.
Sketches of this building are attached which show the
dimensicns, construciion, type and location of the safety
equipmert, The Gummalarm system is activated when a source
is out of its source holder and, in turn, triggers four red
blinkinn lights located on the outside corners of the
buil2ing and an electric eye-horn system in the maze which
monitors access to the exposure area. Anyone interrupting
the lignt beam between the projector and the photoelectric
tube during the time the lights are activated causes & micro-
switeh Y0 trigger the horn system,

The approved radiation area signs are posted on ‘he external
o walls of the building. The roof is posted with high radia-
» tion area caution signs. The walls are 31 fect 6 inches
- high with no access ladder or stair to the roof. Access to
the roof is restricted to all without the approval of the
radiography supervisor., The locked doors on the room have
*panic" type hardware so that they may always be opened from
the inside. Surveys have been made of the outer walls
during exposure with the Cobalt 60 sour:cz and survey meter
readings at the outer surface of the wa:l are less than
2 mr/hr at all points.

The maze has 2 locking metal door which is opened by a
different key than the one required to unlock the door on

the outer wall of the control room. Both doors are kept
locked and access to these keys is limited to radioyraphers &
radiographer's assistants, The large concrete doors at

the front of the building are opened only for moving vessels
in or out of the exposure room and are not open when Models
520 or 660 are out of their safes unless the high

radiation area is roped off and access is continually
monitored by a radiographer.

Building 302 is immediately identifiable to anyone in its
vicinity and is posted with the radiation symbols and caution
signs described in Section 20.203 of the Code of Federal
kegulations, In addition, the local police and fire pre-
vention authorities have been notified as to its location.

22~
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TEMPORARY JOB SITE STORAGE

Temporary Jjob sites will be provided with a steel "walk in"
size vault for storage of the exposure devices. This vault
will be placarded with the approved radiation symbol, and
the words “CAUTION RADIOACTIVE MATERIAL" on four sides.
This vault will be locked and access restricted to radio-
graphic personnel only,

The steel "walk in" size vault for storage of exposure de-
vices at temporary job sites is 4 feet wide by 6 feet higi
by 6 feet long, constructed of 10 gauge steel reinforced
with 4 inch steel channel framing. The steel door is
equipped with padliocks for securing. This vault is used

for storage of the Technical Operations Model 660 at field
Job sites to prevent thefi, The vault is taken to temporary
Job sites by truck prior to shipment of the exposure device.
The vault is not moved or transported with the exposure
device inside.
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ATTACHMENT 10

RADIATION DETECTION INSTRUMENTS

The following instruments will be used for radiation surveys
during and following all radiographic operations:

MODEL.  MANUFACTURER  TYPE OF RADIATION SENSITIVITY RANGE

5928 Victoreen Gamma . 0-1000 MR/HR
692 Victoreen Gamma 0-10,000 MR/HR
492 Victoreen Gamma 0-1000 MR/HR

A total of nine (9) instruments will be maintained. Two instruments
will be available each time a source is used.

CALIBRATION METHOD

Survey Instruments will be calibrated as described on pages 8

through 11 of the Cperating and Emergency Procedures by

radiographers using a Model 773 survey meter

calibration unit. If an instrument cannot be calibrated by

normal adjustment, it will be removed from service and returned

to the factory for service or replacement. All survey instruments
will be legibly tagged as to the date of calibration, the date

that calibration is due, and the person who performed the calibration.
A calibration sheet will be filled out and retained in our files.

CALIBRATION FREQUENCY

Each survey instrument will be calibrated at intervals not to
exceed three months.

28~
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OPERATING AND EMERGENCY PROCEDURES FOR RADIOGRAPHERS AND RADIOGRAPHER'S
ASSTSTANTS

Survey Meter Calibration (Radiographers Only)

This procedure is for the calibration of the Victoreen Model 592B, 492, and
692 radiation detection sintruments employed for radioisotope work using the
T0 773 calibration unit.

The Victoreen Model 592B is a battery operated ion chamber instrument for the
measurement of X-ray and gamma radiation over the range of 1 to 1000 mr/hr at
energies of 50 KEV to 1.3 MEV. Three linear ranges with full scale sensi-
tivities of 1000, 100, and 10 mr/hr are provided. An off-on range selector
and a zeroing control are provided, with a guard ring to protect the zeroing
control from accidental desplacement. The electrical power source is four
(3) 1.3 volt cells and six (6) 22.5 volt batteries.

The Victoreen Model 492 is a battery operated halogen quenched energy compen-
sated Geyer tube instrument for the measurement of X-rays and gamma radiation
above 60 KEV. Three linear ranges of 0-10, 0-100, and 0-1000 mr/hr are pro-
vig?d with an off and battery test position. Power is provided by two "D"
cells.

The Victoreen Model €92 is a battery powered ion chamber instrument for the
measurement of X-ray and gamma radiation above 20 KEV. Four linear ranges
of 10000, 1000, 100, and 10 mr/hr are provided. An off-on range selector
and a zeroing control are provided, with a guard ring to protect the zeroing
control from accidental displacement. The electrical power Source is two
carbon zinc D cells.

The Model 773 is a small, portable radiation survey instrument calibration
device. The unit consists of a 165 millicurie 137 Cesium source permanently
attached to a movable source rod which is installed in a lead shield casting.
The source is exposed by raising the source rod which positions the source
in a 36° X 20° collimated beam port.

The unit is equipped with three attenuators (Transmission of 0.25, 0.10 and
0.10) to allow a survey instrument with three ranges to be calibrated at 20%
and 80% of each range without changing the position of the survey instrument.
The Model 773 can be used to calibrate survey instruments with ranges up to
2000 milliroentgens per hour.

The unit is equipped with a carrying handle which also serves as a source
locking bar to prevent unauthorized use of the calibrator. A shipping cover
is also attached to provide an additional means of securing the source.

1. Frequency of Calibration: The interval between calibration dates shall
not exceed three months. Any instruments
that have been repaired are recalibrated before use, as are all new instru-
. ments received.

2. Personnel Performing Calibration: Only qualified radiographers may cali-
brate instruments.

3. Calibration Procedure:

A. Check all batteries in all instruments with a voltmeter for

nn
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A. Continued - proper voltage levels. Discard all batteries not
in good condition. Replace with new batteries that have been
tested and found acceptable. Turn all instruments on to allow
for warm-up period.

B. Fill out the upper portion of Survey Instrument Calibation
sheet, one form for each instrument. Fill in the date,
insirument manufacturer and model number, serial number, and
distance for each radiation level.

C. Post the area as shown in Figure 1 to insure no unauthorized
entry into the calibration area.

16 FEET TO 2mr/hr LEVEL
AT 165 millicuries
SOURCE STRENGTH

RADIOGRAPHER

ﬂm] J ‘ BEAM 36°

Model 773

NO ONE ALLOWED INSIDE
2mr/hr BOUNDARY

FIGURE 1

-30-
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D. Determine the activity of the source on the date of calibration
from the decay chart provided with the source.

E. Determine the distance from the source at which the radiation
intensity would be 800 mr/hr (use Figure 3).

F. Using the tape measure attached to the Model 773, place the
survey meter such that the axis of the detector is located at
the proper distance from the source as determined above.

G. Unlock the handle of the Model 773. Remove the shipping plate.
Remove all the attenuators from the radiation beam.

H. Standing away from the radiation beam, expose the source by
manually raising the source rod. Note and record the suryey
meter reading, return the source to the stored position. ~ The
actual intensity is 800 mr/hr, if the reading is within = 10%
of the actual intensity, continue ch2cking the instrument. If
the instrument reading is not within *+ 10% of the actual intensity,
the instrument must be adjusted and recclibrated.

CAUTION: Do not enter the area of the radiation beam while the
source is exposed.

I. Place the 0.25 attenuator in the beam. Repeat step H; the
acutal intensity is 200 mr/hr.

J. Remove the 0.25 attenuator from the beam and place an 0.10
attenuator in the beam. Repeat step H; the actual intensity is 80
mr/hr.

K. Place the 0.25 attenuator in the beam. Repeat step H; the actual
intensity is 20 mr/hr.

L. Remove the 0.25 attenuator from the beam and place the other
0.10 attenuator in the beam. Repeat step H; the actual intensity
is 8 mr/hr.

M. Place the 0.25 attenuator in the beam. Repeat step H; the actual
intensity is 2 mr/hr.

N. For the 692 instruments, set the meter on the X1000 range and
place next to the port on the 773 unit. Raise the control rod
and verify that the unit is responsive on this range. The
instruments do not have to be calibrated on the X1000 range. If
the instrument calibrates within limits on all ranges, affix
the calibration tag to the instrument. On the tag, enter the
calibration date, the date after which the instrument cannot be
used without recalibration (i.e., three months after calibration
date) and the name of the radiographer performing the calibration.

0. After all steps have been completed, lock up the calibration unit
and return it to the storage area.
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NOOTER CORPORATION
X-RAY DEPARTMENT

ST. LOUIS, MiSSOURI
SURVEY INSTRUMENT CALIBRATION SHEET

(Using Model T/0 773 Gamma Survey Meter Calibration Unit)

Date of

Calibration

Instrument Manufacturer

Instrument Model No.

Serial No.

Source Strength of Cesium 137 on Date of Calibration Curies
Distance Required for Calibration Inches
Actual Mark 0K Amount
Allowable Range| Reading On If Reading Reading is
Check of + 10% Instrument Is Within Off Beyond
Point Deviation Scale Range Range + or -
800 mr 720-880
200 mr 180-220
| 80 mr 72-88
20 mr 18-22
8 mr 7.2-8.8
2 mr 1.8-2.2
1000 mr Range Verification
Remarks
RT-2, Rev. 12/6/84 NAME
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PERSONNEL MONITORING

FILM BADGE SUPPLIER

R. S. Landauer Film Badge Service supplies film badges for
determining X-ray and gamma ray dosage. Badges are in-
terpreted after two weeks wearing. Forms NRC-5 are filed in
12-14-12-14 week intervals.

Film badges will be worn by each radiographer and radio-
grapher's assistant on or in the shirt pocket or on the
belt toward.the front part of the body throughout the work
shift,

POCKET DOSIMETERS

Dosimeter Corpcration of America Model 862 personal dosimeters
are issued to each radiographer and radiographer's assistant.
The Model 862 dosimeter may be used for X-ray and gamma
radiation and has a range from 0 to 200 mr, Each dosimeter
will be charged and zeroed using a Dosimeter Corporation

Model 909 charger at the beginning of each shift., Each
dosimeter will be read at the end of each shift and the
reading recorded. Records of dosimeters will be maintained

in our files,

If a dosimeter is found to be discharged at any time during
wearing, the person's film badge will be sent for pro-
cessing immediately.
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ATTACHMENT 10 ‘ .
NOOTER CORPORATION

X-Ray Department
St. Lovis, Missouri
DAILY DOSIMETER READING COVERING TIME PERIOD OF FILM BADGE
Film Badge Date Film Badge Number
Londsverk Dosimeter No.
Dosimeter No.
ET READING READING TOTAL GAMMA RAY | COMBINATION
DAY DATE START OF END OF DAILY DOSE | X-RAY ONLY ONLY GAMMA AND
SHIFT SHIFT ¢ ¢ x-?v
MONDAY
TUESDAY
WEDNESDAY
THURSDAY
FRIDAY
-
" SATURDAY
SUNDAY
MONDAY
TUESDAY
WEDNESDAY
THURSDAY
FRIDAY
SATURDAY
SUNDAY
2 WEEK TOTAL
£38,
N
Name

NOOTER 273 -34-




ATTACHMENT 10

BY-PRODUCT LICENSE AUDIT PROCEDURE

Audits will be performed at intervals not to exceed
three months.

The Radiation Safety Officer, Chief Radiographer or
Shift Lead Radiographer, shall perform these audits
using the attached check-1ist as a guide. '

Audits will be unscheduled and unannounced.

Copies of audit reports will be sent to D. L. Frazier,
Chief NDT Engineer.

Any unacceptable findings during the performance of
actual radiographic operations shall be cause for the
cessation of that operation until the unacceptable
condition has been corrected to the satisfaction of
the R.S.0.

Any equipment found unacceptzble shall be tagged and
Rog gsed until repaired to the satisfaction of the

A1l unacceptable items shall be corrected as soon as
possible and reaudited for acceptability.

Unacceptable findings of a recurring nature shall be
brought to the attention of the Director of Research,
Development and Quality Assurance for appropriate
corrective action.

«-%5-



ATTACHMENT 10 ' .

QUARTERLY PERSONNEL PERFORMANCE

NAME DATE

LOCATION

The following items are to be observed:
YES NO

1. Dosimeter on & zeroed

2. Film badge on

3. Calibrated & operable survey meter
in use

4. Equipment inspected before use

5. Safe radiographic set up made
& maintained

6. Area posted & secured as required

7. Proper surveillance of the area
maintained

8. Proper survey of projector and
guide tubes made

8. Proper storage of projector
upon completion

10. Utilization log completed

11. Daily maintenance log completed

EEE T
AR A

12. Dosimeter reading recorded

COMMENTS :

 l

OBSERVED BY:




ATTACHMENT 10

INSPECTION AND MAINTENANCE PROGRAM

The purpose of this program is to provide a positive preven-
tive and corrective maintenance system for all radiographic
devices, storage con‘iners for byproduct material, and safety
equipment. The prog¢: .m consists of two parts: the first part
is a detailed inspecvion of all byproduct material handling
equipment and will be carried out at intervals not to exceed

three months; the second part is a daily inspection, by the

radiographer, of any radiographic exposure device or storage con-
tainer that he uses during the work shift,

The detailed inspection of all equipment will be performed by
the Chief NDT Engineer and/or the Chief Radiographer. A check
list form shall be used to assure thorough inspection and this
form shail be signed and dated by the inspector and retained on
file as a permanent record of the inspection. A sample of this
form 1s shown on pages 24, 25 & 26.

The daily inspection of individual radiographic exposure devices
and storage containers will be performed by the radiographer as
the equipment is used, A check list form (see page 23) shall be
used and shall be signed and dated by the radiographer using the
equipment and retained on file as a permanent record. Radio-

graphers will be given specific instruction on how this inspection
should be performed.

If any components essential to the safe ouperation of the device
inspected are found to be defective, or in poor operating
condition, the device shall te immediately tagged as defective
and removed from service until repairs are made. The tag placed
on the equipment may be removed only by the Chief NDT Engineer or
the Chief Radiographer after repairs are made.

This program shall be implemented and strictly adhered to by the
radiographic personnel under the direction of the Chief NDT

Engineer.
Signed L@.«Wd

Dennis L. Frazier
Chief NDT Engineer

Approved

E SNl

/

R. E. Schuessier
Director of Research,
Development & Quality
Assurance

3=



ATTACHMENT 10

RADIOGRAPHIC DEVICES AND STORAGE CONTAINERS INCLUDED IN THE

ENANCE AW

1.

Technical Operations Model €76 Panoramic Gamma Ray
Projector.

Technical Operations Model 6§60 Panoramic Gamma Ray
Projector.

Technical Operations Model 773 Gamma Survey Meter
Calibration Unit.

ACCESSORIES AND SAFETY EQUIPMENT INCLUDED IN THE MAINTENANCE

PROGRAM

1. Rayguide Collimator.

2. Guide Tube Extension.

3. Technical Operations Mark Il Gammalarm Type 1N93811,
Electric Eye Audio, and Visual Alarm System (see
attachment 6-a).

4. Door latches and locks on Building 302 (see attachment

6-2).
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EQUIPMENT USED

Yes
No

Yes
No

Yes
No

Yes
No

Yes
No

Yes
No

Yes

g0o0o0o0ooooog oo

No

:

DAILY EQUIPMENT CHECK
O
O
O
O
O

Labels properly attached and legible.

T.0. 660 Ser. No. 3484
T.0. 660 Ser. No. B2065
T.0. 660 Ser. No. B1778

T.0. 676B Ser. No. B103

Guide tube free from kinks, dents, and threaded
connections okay.

Odometer functioning properly.

Source Cable connectors okay.

Crank mechanism operating freely.

Lock mechanism operating freely.

Survey of projector after use indicates safe
condition. (If not, follow emergency procedure.)

If answer is "No" to any of the above, briefly describe
problem in notes, and contact your supervisor immediately.

Radiographer:
Date:




MAINTENANCE CHECK LIST

INSPECTOR

DATE

T.0. 660 T.0. 660 T.0. 660 T.0. 6768
SR. #B2065 | SR. #B1778 | SR. #3484 | GR. #B103

|
Yes No Yes No Yes No Yes No

=

. Source place in storage
container prior to inspection.

2. Labels on projector housing
intact and legible.

3. Source identification tag on
housing.

4. Drive cable cleaned, checked &
lubricated.

5. Drive cable gear box cleaned,
checked, & lubricated.

6. Drive cable connections checked
for wear & okay.

7. Guide tubes cleaned, connector
threads chased, inside checked
for restrictions.

8. Crank mechanism operating
freely.

9. Lock mechanism lubricated &
operating freely.

10. Projector housing, in good
condition.




MAINTENANCE CHECK LIST

INSPECTOR

DATE

11. T.0. Model 773

YES

NO

YES

NO

YES

NO

YES

NO

12. YES

O 0O ODOO0OOCGcOOo

NO

13. YES

N

] wo

Gamma Survey Meter Calibration Unit.

Labels vroperly attached and legible.

Source identification tag in place.

Shutter mechanism operating freely.

Locking mechanism operating properly.

Rayguide collimator checked and in proper
working condition.

Guide tube extensions checked for inside
restrictions and thread connections
checked and in proper condition.



L @
MAINTENTANCE CHECK LIST

INSPECTOR
DATE
14. [] VYEs Gammalarm functioning properly.
] wo
[] VYEs Electric eye & maze warning signal horn
functioning properly.
[0 wo
[j YES Warning lights in maze and control room
working properly.
[ nwo
[] vyEs External warning lights on building 302
working properly.
(] wo
] YES Radiation warning signs in place on
building.
] nwo
[0 vEs Doors, latches, & locks on building 302
operating properly.
(] nwo
SUMMARY OF INSPECTION:
J All items in good operating order.
O Corrective action needed as described

below:




e Sig WIPI0Y-— 99 ‘Fana(] W] SNOIS AISNOHINOLS

ua_w E:.S i1

1S0dyNd YV 404 343H SI LI
JIUVHISIO JLVICINLI

Iryerbind NVIW TIM ALISOHLOY
\ 1NOHLIM 0S 00 0L
frgnadeo 42V (M)

Jvl SIH1 JAOW3Y 10N 00

ATTACHMENT 10

-43-



2

ATTACHMENT 10

To clean the unit:

10.
11.
12.

13.

Insert shipping plug. With the plug inserted it is
not possible for the radioactive source to come out
of the container in either direction.

Untie any clamps or tape on the control cables.

Unhook the feed hose at the shield case and pull
out the source cable.

Crank the guide cable out as if extending the
source,

Slack source cable should be coiled into a bucket
as it is removed from between the loose hose end
and the shield case.

Pour in vy-thene (Trichlorethylene), gasoline,
naptha - No water or detergent.

Scrub cable with a bristle brush.

Feed into a clean dry box, drying the cable and check-
ing for kinks as this is done.

Feed back into bucket (now dry) so as to get proper
direction of coiling and oil with 3 in 1 0il or
Texaco Unitemp grease as this is done.

Disassemble and clean the gear box.

Blow out the hoses.

Feed source cable back into drive control hose

until it is engaged with the gear box and then crank
remainder of cable through.

Above all, keep the cable clean.
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ATTACHME
HMENT 10('I’ ‘I"

SOURCE_ADRIFT

The emergency retrieval of sources is the responsibility of the Radiation
Safety Officer and radiographers designated by him. Should outside assis-
tance be needed, Amersham, Inc. will be employed.

Each source tube extension is 7 feet long and up to three such extensions
can be added. If addi.ional extensions are used, you can crank the source
cable out of the control box. This results in the source being adrift
somewhere in the guide hoses.

To remedy this:

Stand behind the shield case.

Unhook the "drive" control cable hose from the shield case.
Pick up the source cable slack.

Pull the source back into position in the shield case by hand
by walking away with the source cable.

Feed the source cable back into the control box by hand. When
engaged, use the handle drive to take up the remainder of the
slack.

6. Reconnect source cable hose.

o B Wrde

BROKEN SOURCE CABLE

A heavy weight such as a dropped casting or metal wheeled truck on the
control cables or source tube extensions could conceivably sever the
housing and the source cable inside. Also, if the source cable is

kinked and severely jammed, you will have to cut the cable and treat it
as if it has been severed or broken. Usually such damage would occur on
the control side of the shield case since the source side is either roped
off or in a protected area.

A. If the source cable is cut on the control box side of the shield
case, follow the procedure described in the "Source Adrift" section.

B. If the cable is cut on the source side of the shield case, you will
be confronted with one of two situations:

a. Cable cut near shield case -- Disconnect the "drive" control cable
and remove the remainder of the control cable still attached to
the control box assembly from the shield case. Now feed the section
of the source through the shield case by hand. As quickly as possi-
hle, pull the source into the safe position within the shield case.

Cable cut near source -- Cover the source with a material such as
sand so as to reduce the radiation hazard. After obtaining long
handling tools and a source changer, you can then put the source
into the source changer.

c’
.

If the cable is cut very close to the source, the entire iridium
source can be dumped into a barrel of water for purposes of reducing
radiation.




bt

¢

'

ATTACHMENT 10
LEAK-TESTING OF SEALED SOURCES ' ) .

Sealed sources will -be tested for leakage and/or contamination in
accordance with the following:

1. Leak tests will be performed by persons specifically licensed
by the Commission to perform such tests. Pursuant to Section
34.25 of Part 34, the licensee will perform test for leakage
or contamination of the sealed sources authorized by this
license in accordance with procedures contained in Technical
Operations Model 518 Leak Test Kit.

2. Each sealed source containing byproduct material with a half-
life greater than thirty (30? days and in any form other than

gas, shall be tested for leakage and/or cortamfhation as follows:

'‘A. As appropriate test for leakage and/or contamination shall
be performed on the sealed source surface, or on the
accessible surfaces of the device in which such 2 sealed

source is permanently or semipermanently mounted. The test

shall be performed upon receipt of a source from another

persen, unless the licensee receives certification from the

person making the transfer that the sealed source has been
tested within thirty (30) days prior to transfer and found
free of any removable radioactive material.

B. Following completion of the test prescribed in 2A, each
sealed source shall be tested for leakage and/or contami-
‘nation at intervais not to exceed six (6) months.

3. The-test performed pursuant to 2 shall be sufficiently sensitive

to detect 0.005 microcuries of removable beta and/or gamma
emitting radicactive material. Records of leak test results
shall .be maintained by the licensee.

4. I1f the test performed pursuant to 2A or 2B reveals removable
radioactive material, the licensee shall take immediate action
to prevent spread of contamination and, within five (5) days
after completion of the test, shall notify the Isotopes Branch,
Division of Licensing and Regulation, U.S. Nuclear Regqulatory
Commission, Washington, D. C. 20525.

5. Repair of sources shall be performed by the manufacturers of

the source or by persons specifically licensed by the commission

to perform such repairs.

6. Leak tests at Nooter Corporation will be made by R. N. Horton
Chief Radiographer, or D. L. Frazier Chief NOT Engineer, using
the Tehcnical Operations Model 518 Test Kit., Data will be
analyzed and reported by Technical Operations and will be
maintained in the Nooter files.

- P
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ATTACHMENT 10 . .

LEAK TESTING OF SEALED SOURCE (CONTINUED)

7. The test procedure will be as follows:

A.

Check contents of the Model 518 Kit for the following:

Contents: Flexible swab holder with swab
Vial of EDTA solution
Plastic envelope
Mailing box
Identification sheet

Be sure source is fully retracted intc projector. (Use
a sur:e meter. to be sure that radiation levels are
normal. '

Remove source tube from face of shield or remove shipping
plug.

Wet the swab with EDTA solution. Shake off excess and
insert the swab into the hole in the shield. Wipe the
interior of the hole thoroughly by rotating swab holder.

Withdraw swab and place in plastic envelope.

The swab should not be monitored by turning the survey
meter to its most sensitive range. Place the meter in
a low background area and move the swab in its plastic
envelope to the meter, not the meter to the swab.

If there is no indication on the meter, or if the
indication is no more that 0.2 MR per hour above
background, put the plastic envelope with the swab
in the mailing box and mail to Technical Operations,
Incorporated, Burlington, Massachusetts. Be sure to
fill out and return the identification sheet.

If the swab should show more than 0.2 MR per hour, do not
mail. Contact the Radiation Safety Officer who will
notify Technical Operations, Inc., for specific instruc-
tions.
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ATTACHMENT 10

EMERGENCY  PROCEDURE
(g 192

60

CO AND

IN CASE OF FAILURE OF EQUIPMENT TO RETURN SOURCE TO SAFE

ROPE OFF, POST, AND RESTRICT THE 2 MR/HR RADIATION LEVEL
BOUNDARY.

POST GUARDS TO KEEP PERSONNEL AWAY.
NOTIFY:

D. L. FRAZIER 314-441-0967
D. E. CENTER 314-775-5747
R. N. HORTON 314-771-9637
R. J. TOENJES 618-233-2002

AMERSHAM REP, 800-225-1383

START AT THE TOP OF THE LIST AND CALL UNTIL ONE OF THE
ABOVE PEOPLE IS CONTACTED., EXPLAIN THE PROBLEM, THEN
RETURN TO THE ACCIDENT SITE AND STAND GUARD UNTIL HELP
ARRIVES.,




' NOOTER CORPORATION ‘
X-Ray Department
St. Louis, Missouri

UTILIZATION LOG FOR ISOTOPE RADIOGRAPHY

Date Shop Order No. Exposure No.
Type of isotope Curies
Projector type

a.m.
Time source was out of safe p.m.
Exposure time (in hours or miniites)

a.m.
Time source was back in safe p.m,

Survey meter reading at surface of projector
when source is back in safe

Survey meter reading at control box during exposure

Radiation area boundary survey during exposure,
maximum hourly exposure at boundary

Radiographer’s name

mr/hr

mr/hr

mr

Radiographer's assistants name

Location (plant or field)

Survey meters used Ser. No.

Remarks:

AN




ATTACHMENT 10

OPERATING AND EMERGENCY PROCEDURES FOR RALTOGRAPHERS AND RADIOGRAPHER'S
ASSISTANTS

Prerequisites necessary before using exposure devices:

1. Two radiographers or one radiographer and one radiographer's
assistant must be on site during each usage.

2. Each operator must have a film badge and pocket dosimeter in
either the shirt pocket or on the belt at the front part of
the body. The dosimeter must be charged and zeroed at the
start of the shift.

3. Each operator must have a Victoreen Model 592B, Victoreen Model 492 or
Victoreen Model 692 Survey Meter during each usage of any exposure device.
Check the calibration due date and the tag on each instrument
to be sure that it is properly calibrated.

4. Check the area where you are to make the exposure to assure
that no personnel are present.

5. Check the source strength from the source decay chart on the
specific source which you will use and calculate the exposure
time and the theoretical distance to the 2 mr/hr boundary.
This calculation should account for any existing shielding.
If the source is used in building 302 with the control behind
the maze, the boundary calculation is not necessary.

6. Procure the following forms to be completed during and after
each usage of the exposure device.

Nooter Form 279 Exposure Duration & Record of Survey
Nooter Form 512 Daily Equipment Check

7. If the above prerequisites are met then proceed to the operating
instructions for the equipment which you will use.

B0~
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ATTACHMENT 10

OPERATING AND EMERGENCY PROCEDURES FOR RADIOGRAPHERS AND RADIOGRAPHER'S
ASSISTANTS

Operation of the T/0 Model 660 and 676 Exposure Devices

1.

2.

S.

Locate the exposure device in the area where the exposure is to
he made and turn on your survey meter so that it is operating.

Kope the boundary of the 2 mr/hr area as theoretically calculated
and post "CAUTION RADIATION AREA" signs at the boundary, Post

a8 "CAUTION HIGH RADIATION AREA" sign at the 100 mr/hr boundary.
If the exposure dévice is to be used in Building 302 with the
control in the maze, these signs are permanently posted; however,
check all doors to assure they are closed and locked.

Take the "Daily Equipment Check List," Form 512, and complete the
entire daily check procedure as outlined on the form. This

daily inspection must be done in its entirety prior to the use

of an exposure device on each shift in which it is used.

Locate the source shield at the desired distance from the specimen
to be radiogrephed. Place the control unit at the maximum distance
allowed by the cables from the shield and behind a protective
shield. Lay out the control cables and guide tube cable in as
straight a line as possible. (Too many bends or a small radius
bend may restrict movement of the drive cable.)

Remove the shipping plug and connect the source guide tube in its
place. Connect the signal light cable. As soon as the signal
cables are connected, the "SAFE" lamp on the model 533 and 520
control units should begin flashing. Note: Use your survey meter
t? assure that your work area is 2 mr/hr or less during this opera=-
tion.

Mount the source stop firmly (using a tripod stand and clamp, or
a8 permanent mounting jig) with the tip of the stop in the exact
exposure position,

Check to see that no personnel are near the 2 mr/hr boundary and

go with your assistant to the control unit. Turn the hand crank
steadily in a counter clockwise direction to move the source out

of the source shield to the exposure position., If undue resistance
is encountered, reverse the direction until the unit operates
smoothly. DO NOT FORCE THE CRANK. If after several reversals,
cranking is still difficult, return the source to the safe position
and secure. Use your survey meter to detr-mine that the area is
less than 2 mr/hr, and contact your supervisor.
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ATTACHMENT 10

OPERATING AND EMEKGENCY PROCEDURES FOR RADIOGRAPHERS AND RADIOGRAPHER'S

ASSISTANTS

10.

11.

12.
13,

14,

15.

16.

When the source reaches the exposure position, note the survey
meter readings to assure that you are in « 2 mr/hr or less area
and survey the perimeter of the theoretically calculated boundary,
If the boundary must be adjusted, retract the source and do so.
REMEMBER: ALWAYS CARRY YOUR SURVEY METER WITH YOU.

When the exposure is completed, retract the source by turning the
crank clockwise until "SAFE" storage is indicated. With your
survey meter, slowly approach the source shield and perform a
physical radiation survey of the source shield and the entire
guide tube to determine that the sealed source has been returned
to its shielded position.

Disconnect the guide tube, insert the shioping plug and lock and
return equipment to storage area. NOTE: The exposure device is
to be locked between each exposure so that there can be no
accidental exposure while setting up the next exposure.

Perform 2 physical radiation survey to determine that the sealed
source is in its shielded condition prior to securing the radio-
graphic exposure device and storage container.

Complete and sign-the “Daily Equipment Check List" Form 512.

Complete the "Exposure Juration and Record of Survey," Form 279,
and record the boundary survey.

Check and record your dosimeter reading at the end of the work
shift. Read your dosimeter frequently during the course of
your work shift,

If, at any time during operation of an exposure device or at the
end of the work shift, your dosimater is found to be off scale,
immediately contact your supervisor,

At any time should a source manipulator malfunction in such 2
manner that it cannot be returned tu its shielded condition, the
operating personnel shall follow the emergency procedure on the
following page.

-§2-



ATTACHMENT 10

OPERATING AND EMERGENCY PROCEDURES FOR RADIOGRAPHERS AND RADIOGRAPHER'S
ASSISTANTS

General Instructions:

1. The maximum permissible dose for radiological personnel shall not,
in grneral, exceed 1-1/4 Roentgens per calendar quarter. This
maxi um may be as high as 3 rems per quarter provided the
accumulated dose to the whole body does not exceed 5(N-18) rems
where "N" equals the individual's age at his last birthday and
Form NRC-4 has been completed for the individual. Forms NRC-4,
completed for each individual, are on file in the NDT Office.

2. The maximum permissible exposure for non-radiological persennel
is 1/10 that of the foregoing paragraph.

3. Personnel using sealed sources in any radiographic setup shall
be required to wear a film badge and a pocket dosimeter.

A. The film badge shall be assigned to and worn by only one
person.

B. Pocket dosimeters, whether direct or indirect readings,
shall be capable of measuring doses of from zero to at least
200 milliroentgens.

4. Pocket dosimeters shall be read and doses recorded at the end of
each shift. A film badge shall be immediately processed if a
pocket dosimeter is discharged beyond its range. All records
shall be maintained for inspection by the Nuclear Regulatory
Commission.

5. During each radiographic operation the radiographer or radio-
grapher's assistant shall maintain a direct surveillance of the
operation te protect against unauthorized entry into a high
radiation area.

6. Areas will be roped off, restricted, and "CAUTION RADIATION AREA"
signs displayed at the 2 mr level. A "HIGH RADIATION AREA" sign
will be placed at the location where the source will be during
the exposure. Only signs as described in 10 CFR Part 20 will be
used. At night, red warning lights will supplement the signs.

7. Calibrated and operable radiation survey instrumentation shall
be uied on each radiographic exposure,.

A. The range of this instrument shall be from 2 mr/hr through
1 Roentgen/hr.

B. At three month intervals the instruments must be recalibrated.

C. A1l survey instruments will be marked with their latest date
of calibration.
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ATTACHMENT 10 . .

OPERATING AND EMERGENCY PROCEDURES FOR RADIOGRAPHERS AND RADIOGRAPHER'S
ASSISTANTS

8. A physical radiation survey shall be made after each radiographic
exposure during a radiographic operation to determine that the
sealed source has been returned to its shielded condition.

9. Likewise a similar survey shall be made to determine that the
source is in its shielded condition prior to removing control
cables and locking and securing the exposure device.

16. Records shall be kept of the surveys required by foregoing
paragraph (9) of this section and maintained for inspection by
the licensor. e

11. When the exposure devices are not in use, they shall be locked in
building 302,

A. Building 302 shall be accessible only to radiographic
personnel,

B. Temporary job sites will be provided with a steel "walk in"
size vault for storage of the exposure devices. This vault
will be placarded with the approved radiation symbol, and
tiie words "CAUTION RADIOACTIVE MATERIAL," on four sides. This
vault will be locked and access restricted to radiographic
personnel only.

The steel "walk in" size vault for storage of exposure devices
at temporary job sites is 4 feet wide by 6 feet high by 6 feet
long, constructed of 10 gauge steel reinforced with 4 inch
steel channel framing. The steel door is equipped with pad-
locks for securing. This vault is used for storage of the
Technical Operations Model 660 at field job sites to prevent
theft. The vault is taken to temporary job sites by truck
prior to shipment of the exposure device. The vault is not
moved or transported with the exposure device inside.

12, Exposure devices, preparatory to transporting to field locations,
shall be guyed down to the floor of the vehicles conveying them.
They must be isolated so that no heavy objects can fall or be
caused to slide into them.

13. Vehicles carrying exposure devices which require the "RADIOACTIVE
YELLOW III" label will be placarded “RADIOACTIVE" with black
letters on a yellow background,

Each marking or placard shall consist of letters not less than 4

inches high using approximately a 5/8 inch stroke. The placard

will be larger than the lettering by at least one inch and will be

é in an area on the vehicle free from other marking or graphic "
" display. Marking or placard will be placed on all four sides of the

carrier vehicle,
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ATTACHMENT 10

OPERATING AND EMERGENCY PROCEDURES FOR RADIOGRAPHERS AND RADIOGRAPHER'S
ASSISTANTS

14. A radiation survey of the shipping container, the exterior of the
vehicles, and the passenger compartment shali be made., The dose
rate at the surface of the shipping containers shall not exceed
200 mr/hr at any point. A1l passenger areas and exterior surfaces
of the carrier vehicle shall be 2 mr/hr or less prior to trans-
porting. .

15. In case of a vehicular accident, particularly one resulting in a
fire, obtain survey instrumentation and perform a physical
radiation survey of the device. If a fire is eminent or occurring
strive to extinguish it by use of portable fire fighting equipment
and call the nearest fire department.

16. If dangerous exposure should exist subsequent to an accident, the
personnel shall take proper measures with ropes and signs to
restrict the area from onlookers until such time as Tehnical
Operations - Radiation Products Div. - Burlington, Mass. 01803
(800-225-1383) is contacted.

-

-



/7ATTACHEMENT 10

OPERATING AND EMERGENCY PROCEDURES FOR RADIOGRAPHERS AND RADIOGRAPHER'S
ASSISTANTS

Replacement of Sources: (Radiographers Only)

This procedure is for the replacement of Iridium 192 sources using
Technical Operations Source Changers, it is also applicable to the
storage of Iridium 192 sources in the source changer while per-
forming maintenance and/or inspection checks on various components
of Iridium 192 projectors.

1.
2.

3.

s

10,

11.

‘2.

A3,

Obtain survey meter and allow for warm up before zeroing.

Monitor the source changer. Surface radiation should be less
than 2 mr/hr per curie of source strength contained within, If
radiation level is higher, proceed as directed in the Operating
and Emergency Procedures,

Move the source changer to the desired area and post and restrict
this area in order to prohibit entry by unauthorized personnel,

Set up the source projector with the source to be replaced within
one source guide tube length (approximately seven feet) of the
source changer.

Remove the cover from the source changer,
Remove the source guide safety retainer plates from the changer.

Open the source guides on the channel without the source identi-
fication tag. This channel should be empty.

Remove the cap and hold down rod from the empty channel.

Connect the source guide tube to the empty channel and close
source guides.

While monitoring the survey instrument, connect the source guide
tube to the projector. Check the guide tube for sharp bends to
fnsure proper travel of the source into the changer,

While continuously monitoring, crank the source into the changer
as far as it will go.

If the radiation level is 2 mr/hr or less, it is safe to enter

the area and monitor the changer for proper radiation level. (Keep
in mind that the changer now contains two sources, and the radiation
level will be higher accordingly.)

Open the source guides and disengage the source drive cable from

the source. Do not pull up on the drive cable while the source
is engaged,
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ATTACHMENT 10 ‘ ’

OPERATING AND EMERGENCY PROCEDURES FOR RADIOGRAPHERS AND RADIOGRAPHER'S
ESSTSTANTS

14. Disconnect the source guide tube, close the source guides and
replace the cap and hold down rod.

15. Open the source guide and remove the cap and hold down rod from
the other channel.

16. Connect the source guide tube and engage the new source on the
drive cable.

17. Retrieve the new source into the projector.

18. If the radiation level is 2 mr/hr or less, enter the area and
disconnect the source guide tube and secure the projector.

19. Close source guides and replace cap and hold down rod on empty
channel. Remove new source identification tag.

20. Affix old source identification tag to the channel containing
the old source with seal wire.

21. Replace source guide safety retainer plates and changer cover
and seal with tamperproof seals provided.

22. Affix new scurce identification plate to the projector.

23. Survey the package at the surface and at three feet from the surface
to determine the proper radioactive shipping labels to be applied
to the package. Use the criteria of Table 1.

24, Properly complete two shipping labels indicating the contents

(]921r1d1um. 6ocObalt. etc.), the number of curies and the Transport

Index (maximum radiation level measured at three feet from the
su;f;ce of the package; used on Yellow II and Yellow III labels
only).

25. Insure that any old shipping labels have been removed from the
package. Apply the two properly completed radioactive shipping
labels to two opposite sides of the package.

26. Mark the outside of the package with the proper shipping name
(Radiocactive Material, Special Form, n.0.s.) if not already marked.

27. 1f a shipping container is packaged inside a crate or other packaging
mark the outside package "Inside Container in Accordance with 2
(Fi11 in the blank space with the appropriate DOT Specification
Number of Type B Certificate Numberg and the words "TYPE B" or "TYPE A"
if applicab{e.
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ATTACHMENT 10 ‘ .

28. Perform a radioactive contamination wipe test of the shipping package
and insure that the wipe test does not exceed 0.001 microcuries per
100 square centimeters.

29. Properly complete the shipping papers indicating:

a. Proper shipping name (i.e. Radioactive Material, Special
Form, n.o.s.)

b. Name of Radionuclide (i.e. lgzlridium. 60Cobalt)

€. Physical or chemical form (or Special Form)

d. Activity of Source (engessed in curies or millicuries)
e. Cateyory of Label applied (i.e. Radioactive Yellow I11)
f. Transport Index

g. USNRC Identification Number or DOT Specification Number
(i.e. USNRC: USA/9032/B or DOT-7A)

h. Shipper's Certification:

“This is to certify that the above named materials are
properly classified, described, packaged, marked and
labeled and are in proper condition for transport
according to the applicable regulations of the Depart-
ment of Transportation."
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TABLE 1

Surface ‘ 3 Feet

RADIOACT/IVE-WHITE I,

£ .

o 0.5mR/hr None

e A LTl

RADIOACTIVE

-y

v/

NG
RADIOACTQ/E-YELLCM 11
£ \ ;

-

\

SOmR/hr 1.0mR/hr
\\I
RADIOACT;&'E-YELLO‘.'I 111
AN
200mR/hr 10mR/hr
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MODEL 770/771

- \' SOURCE CHANGER .

7. SOURCE CHANGES

7.1 General KEEP THE CHANGER UPRIGHT to retaln the
Sou e - - source Inside the shield.
rce changers are used 10 transpon sources be-

tween mamﬂnscturer 1o user. - () Remove the shipping plug from the source projec-
Usi e o s e ' tor. Attach an intermediate source guide tube.

s ide tubes the ¢ ris coupledto a or
andntghgu old source is tran:'geerred .,of;' the pm‘;::jz?b Remove the source changer cover and aftach the
an empty channel in the changer. [The empty projector other end of the tube to an empty channel of the
may be serviced now). chanq:r as described in the source changer

manual.

Then the new source is transferred from changer 10
projector. Finally the changer is returned to the  (d) Aftach a drive cable control to the projector as in

manufacturer, Section 5.5

Drive control unit

(operate by hand) Guide tube
Drivg cable
Source changer
Source changes must be carried out In a restricted Note that it a Model 957 automatic contro! unit is
area. [see Section 3) used, thie power key must be removed and the
The user must be trained and qualified to carry out this handie fitted to operate the unit manually.
operation. In the USA, the user must be specifically Crank the source rapidly from the projector fully into
licensed 1o do this operation by the USNRC or Agree- the source changer.
ment State. During this process, the survey meter reading
A source change can be arranged on request at one of should increase as the source is first exposed, fall
Amersham's service centers or in the field. slightly as the source is being cranked out then drop
See the appropriate manual for information specific :;:“e' ‘?m""d When the source is in the source
to the source changer used. .

(e) Approach the source changer and source guide
tube with the survey meter 1o ensure that the source
is fully within the changer. The dose-rate should
be less than 2mSv/h (200mR/h) at the surface and

(This is shipped with the changer, usually inside the
cover with return labels etc.).

7.2 Transfer: projector to changer less than 100mSv/h (10mR/M) at 1 meter from the
(8) Survey the source changer to ensure the source s surface.
in the proper storage position. The dose rate at the (f) Lock the source in place (some models). Discon-
surface should be less than 2mSv/h (200mR/). nect the drive cable from the source. Disconnect the
Check that there is no visible damage and that all .Source guide tube from the changer. If a new source
seals are intact is not 1o be transferred from the changer to the
' projector immediately, or if the projector is 1o under-
Repori damage or excessive radiation to the Q0 maintenance, connect the drive cable to the test
Supervisor and to Amersham. connector (found inside the selector cover) and
(b) Position the changer and projector close together withdraw it into the projector storage position
$0 that one section of source guide tube will connect Secure the source in the changer and replace the
them with no sharp bends. The bend radius of the cover. Wire the source identification plate 10 the
guide tube should never be less than about half a changer.

meter (20 inches). Smaller bend radii can restrict
movement in the guide tube
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7.3 Transfer: changer t’;o]octor

(2) 1 a replacement source is 1o be installed In the
projector, connect the source guide tube 1o the
fiting above the channel containing the new source
and couple the drive cabie to the new source.

(b) Retum to the controls and retract the new source
rapidly into the projector.

The survey meter reading should increase as the
source leaves the changer and approaches the
projector, then drop to background when the source
ts shieided in the projector.

() Survey the projector 1o ensure that the transfer has
been propery completed. Radiation should be less
than 2mSv/H (200mR/h) at the surface and less
than 100uSv/h (10mR/Mh) at 1 meter.

Rotate the projector selector ring 1o the LOCK
position.

(d) Survey the source guide tube and source changer
1o confirm that the source has been correctly
transferred.

(e) Disconnect the guide tube from the changer and
secure the source(s) in accordance with the instruc-
fions for the particular unit used.

() Disconnect the control unit and source guide tube
from the projector and replace the shiekd plug. Fix
the new source identification plate firmty to the
projector.
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7.4 Source id’lﬂcﬂlon

The position and identity of each source must always
be clearly defined.

Fix the new source identification plate 1o the projector
and wire the old source identification plate 1o the
changer over the chamber that contains the old source
at the time when each transfer is made.

Attach a green “EMPTY" label 1o any untt which no
longer conains a source.

7.5 Transport

(a) Bolt the source changer cover in place and secure
It with seal wire,

Survey the unit to ensure that radiation levels do not
exceed 2mSv/h (200mR/h) at the surface nor
100uSv/h (10mR/M) at 1 meter.

(b) Calculate the Ti =« mR/hr (or 0.1 x uSv/h at 1 meter
lmwﬂmwwomhwm
label. [see Section 4)

(€) Retum the source changer promptly to Amersham
10 avoid heing invoiced for Demurrage charge due
to delayed retumn,
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ATTACHMENT 10

SOURCE GUIDE TUBE FITTING

SOURCE
GUIDES J SOURCE GUIDES
(OPEN)

CHAMBE

HANDLE

COVER
SOURCE CONTAINER €

Model 650 Source Change!
(Source in @ chamber - Parts identification)

NOTICE

This container is for shipping only licensed sources of Tech/Ops, Inc. No
attempt 10 use the equipment should be made unless the user is thoroughly
familiar with the instructions in this manual.

USER WAIVER AGREEMENT

The user agrees that Tech/Ops, Inc. is not liable for any claims alieged to
be due 1o use of the product.

The NRC forbids the use of this equipment and the exchange of sources
unless the user is specifically authorized by the terms of his license.

If user is not authorized 10 make source changes, contact Tech/Ops, Inc.
It has licensed personnel that can perform this operation. If user wishes to
be licensed to perform source changes, application should be made to the
Materials Branch, Office of Nuclear Safety and Safeguards, U.S. Nuclear
Regulatory Commission, Washington, D.C. 20555. The application, in letter
form, should specify by whom and under what conditions source exchanges
are to be made. Refer to this instruction manual for detailed procedures.
Additional copies may be obtained for incorporation in your operating
procedures manual.

Prior to the first use f this source changer, the user, in addition, should

register as such with the Transportation Branch, Otfice of Nuclear Safety

and Security, U.S. Nuclear Regulatory Commission. The user should have in
his possession a copy of Certificate of Compliance No. 9032 issued for this

source changer,
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GENERAL DESCRIPTION OPERATION

jector on ali sides, survey the guide tube and survey the socurce
chanwonallsidestoenwmmemmhsbompmperly
transferred. The maximum radiation level at the source
changer should be less than 200 milliroentgens per hour at
contact.

The Source Changer Model 650 is a portable, shielded container for NOTE: All the precautions used when making radiographic expo-
}umfomng encapml_atod r_adioisotopo sources into radiography pro- sures must be followed.
jectors. The changer is designed to safely contain the radiographic . Wear personnel monitoring devices during all source changing opers-
sources during shipment and to permit field exchange of oid for ~ tions. Monitor all operations with a calibrated, operable survey meter
new sources without exposing the operator to unsafe radiation ievels. ) ‘ '
The source changer has depleted uranium for shielding. ! 1. Upon receipt of the source changer, survey the soure'e'changer
to ensure that the source is in the proper storage position.
QUICK REFERENCE DATA 2. Locate the source changer and projector in a restricm_d area.
Source Types Sealed sources (Tech/Ops sources only) Locate th'c dc\uges SO as to avoid sharp bends in the guide tube
isotope: Iridium-192 or control housing.
Radiation: Gamma rays [— — o e 1
Container capacity Iridium-192: 200 Curies + 20% | NOT LESS THAN
%&w Steel i i e £ v‘:ues/ bucn\es
M Tm B wam M‘mw Shlppmg ca‘- ; CONTROLU onu.ﬁsounce GUIDE YU"'.E }
tainer (USNRC Certificate of Compliance : :
No. 9032 and IAEA Certificate of Com- )
petent Authority No. USA/9032/8(U)T Typical Source-axchange Arrangement
Effective radiation Well below regulatory mR/hr limits pre- 3. Set the projector as for an exposure. <
shielding scribed in TOCFR34.21 and 45CFR- 4. Remove the cover from the source changer by breaking the sea!
173.393(i) ] wire and removing the bolts.
Dimensions Whin HX10in. LX8% in. W 5. Remove the source holddown cap by breaking the seal wire and
Shipping weight 66 lbs. unbolting.
CAUTION: When the source holddown cap is removed, the
SHIPMENT DATA source connector is expesed. Care must be taken to ensure
1. Source decay chart and leak test certification. Keep for user's the source is not dislodged when handling the changer.
'°°°'°". S = ) 6. Connect one end of a guide tube extension to the projector
2. Source identification (1D} plate. Affix to user’s projector. and the other end to the ﬁtt.m above the empty chamber in the
‘. Return shipping labels. source changer.
5: ;r-"p"?o"'m' "":i E 7. Close and latch the source guides.
1 8. At the projector controls, crank the source from the projec-
S tor to the source changer.
- - 9. Approach the projector with the survey meter. Survey the pro-
e
=
-
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<
—
—
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10.

1.

12,

3
14,

16.
17.
18.

19.

21.

ATTACHMENT 10

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

Disconnect the guide tube from the source changer. Connect
the guide tube to the fitting above the chamber containing the
new source.

Couple the drive cable 1o the source by depressing the lock pin,
sliding the drive cable connector into the keyway, and releasing
the lock pin. Test for proper engagement.

Close and latch the source guides.

At the projector controls, crank the source from the source
changer to its storage position in the projector.

Approach the projector with the survey meter. Survey the
projector on all sides, survey the guide tube, and survey the
source changer on all sides to ensure the source has been prop-
erly transferred.

Lock the projector.

Disconnect the source guide tube from the source changer.
Affix the identification plate of the new source to the pro-
jector and attach the identification plate of the oid source to
the source holddown cap.

Bolt the source holddown cap in place and seal wire.

Boit the source changer cover in place and seal wire.

Survey all exterior surfaces of the source changer 10 ensure that
the radiation level does not exceed 200 milliroentgens per hour
at contact.

Prapasing Source Changer for Shipmaent

22. Measure the radiation ievel three feet from all exterior surfaces
of the source changer and ensure that the radiation ievel is less
than 10 milliroentgens per hour. The maximum radiation level
measured three feet from any exterior surface is the Transport
Index. (Example: With a maximum radiation level of 2.2 milli-
roentgens per hour, the Transport Index is 2.2.)

23. Select the proper shipping labels (Radioactive || or Radioactive
111} according to the radiation levels at the surface and at 3 feet
from the container. Complete the labels listing the radioisotope
contained {Iridium-192). indicate the activity as the nurnber of
Curies. Record the Transport index as determined above.

MAXIMUM RADIATION LEVELS

Surface l 3 Foeet

e —— - ,
'—;ADIOACYIVEWH"E ' ! |

i 4 |
l /’.“.‘\ ; \
} & a j#\ | osmAme | None
| . RADIOACTIVE § r
z

4

N, g
| N

¥4

| S S s e | O

| RADIOACTIVE-YELLOW 1 s

| / | a

| <“ a =L ! SOmR/he ' 1.0mR /e
; \ RADIGACTIVE ",/ | |

‘ N1/

N

A — + + —
| RADIOACTIVE YELLOW it |
1 .‘//\\\ i
P X
é ‘ | |
Wil { 200mA [ | 10mR/ne
\HAMMIM!4 ! :
Y '
.\ S

N

——

24. If a shipping container is packaged inside a crate or other
packaging, mark the outside package “‘Inside package complies
with prescribed specifications USA/9032/B(U) Type B*.

25. Apply the shipping iabels, properly completed, to two opposite
sides of the container.




v @

ATTACHMENT 10

26. Properly complete the shipping papers (see samples on fcllow-
ing pages) indicating:
Radioactive Material, Special Form, n.o.s. NA 9182
iridium-192 (X)__—____ curies, and
Radioactive Device, n.o.s. UN 2911
Uranium-238, Solid Metal, 0.005 curies

Radioactive {(X) Labels
Transport Index (X)
Package Identification Number USA/9032/B(U)

All (X) marks must be completed by the shipper.
And the Shippers Certification:

“This is to certify that the above named materials are
properly classified, described, packaged, marked and
labeied and are in proper cendition for transport according
to the applicable regulations of the Department of Trans-
Notes: 1. For air shipments, the following shippe:'s certifica-
tion may be used:

“I hereby certify that the contents of this consign-
ment are fully and accurately described above by
proper shipping name and are classified, packed,
marked and labeled and are in proper condition for
carriage by air according to applicable national gov-
ernmental regulations’’.

2. For air shipments, the package must be labeled with a
“CARGO AIRCRAFT ONLY™ label and the shipping
papers must state:

“THIS SHIPMENT IS WITHIN THE LIMITATIONS
PRESCRIBED FOR CARGO-ONLY AIRCRAFT”

Return the container to Tech/Ops, Inc. according to proper pro- E
cedures from transporting radioactive material as established in
Title 49 Code of Federal Regulations, Parts 172-178.

28. See following page(s) for sample forms.

Complete the Shipping Certificate and Bill of Lading and fill in
the necessary information in blocks marked (X).

NCTE

Please return container promptly. Rental
charges will be made for containers held be-
yond normal transportation time,

Testing Connection

Connecting/Disconnecting

WARNING

Do not move source assembly more than
1/2 inch from its stored position when
connecting/disconnecting or when testing
for proper connection.

TO ENGAGE CONNECTORS

1. With fingernail move lock pin
back from keyway. {Pressure on pin
is downward toward siored position
of source.)

2. Shide drive-cable connector into
keyed sleeve and release pin.

3. Test connection by pulling
between source and drive cabie.
(Note WARNING.)

TO DISENGAGE CONNECTORS
1. With fingernaii move lock pin
back from keyway.

2. Slide drive-cable connector out
through keyway and release pin.

CAUTION

Move connector sideways
only. Do not bend or twist.

Figure A. Procedure for engaging and disengaging the Model 550
souice-assembiy connector. Testing for proper connec-
uon must be performed.
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ATTACHMENT 11

A1l sources will be returned to Amersham, Inc. for
disposal.
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Dennis Frazier

Radiation Safety Officer
Nooter Corporation

P.O. box 451

1400 South Third Street
St. Louis, MO 63166

Dear Mr. Frazier:

Enclosed is Amendment No. 25 renewing your NRC Material License No. 24-03783-01
in accordance with your renu~ast.

Please review the enclose.d document carefully and be sure that you understand all
conditions. If there 2:¢ any errors or questions, please notify the U.S. Nuclear Regulatory
Commission, Region il office at (630) 829-9887 so that we can provide appropriate
corrections and answers,

Please be advised that your license expires at the end of the day, in the month, and year
stated in the license. Unless your license has been terminated, you must conduct your
program involving byproduct materials in accordance with the conditions of your NRC
license, representations made in your license application, and NRC regulations. In
particular, note that you must:

. Operate in accordance with NRC regulations 10 CFR Part 19, "Notices, Instructions
and Reports to Workers; Inspections,” 10 CFR Part 20, "Standards for Protection
Against Radiation," and other applicable regulations.

- Notify NRC, in writing, within 30 days:

a. When the Radiation Satety Officer permanently discontinues performance of
duties under the license or has a name change; or

b. When the licensee’s mailing address changes (no fee is required if the
location of byproduct material remains the same).

3. In accordance with 10 CFR 30.36(b) and/or license condition, notify NRC,

promptly, in writing, and request termination of the license when you decide to
terminate all activities involving materials authorized under the license.

S0



D. Frazier -2-
4, Request and obtain a license amendment before you:
a. Change Radiation Safety Officers;
b. Order byproduct material in excess of the amount, or radionuclide, or form

different than authorized on the license;

c. Add or change the areas of use or address or addresses of use identified in
the license application or on the license; or

d. Change ownership of your organization.

5. Submit a complete renewal application with proper fee or termination request at
least 30 days before the expiration date of your license. You will receive a
reminder notice approximately 90 days before the expiration date. Possession of
byproduct material after your license expires is a violation of NRC regulations. A
license will not normally be renewed, except on a case-by-case basis, in instances
where licensed material has never been possessed or used.

In addition, please note that NRC Form 313 requires the applicant, by his/her signature, to
verify that the applicant understands that a!l statements contained in the application are
true and correct to the best of the applicant’s knowledge. The signatory for the
application should be the licensee or certifying official rather than a consultant.

You will be periodically inspected by NRC. Failure to conduct your program in accordance
with NRC regulations, license conditions, and representations made in your license
application and supplemental correspondence with NRC will resuit in enforcement action
against you. This could include issuance of a notice of violation, or imposition of a civil
penalty, or an order suspending, modifying or revoking your license as specified in the
General Policy and Procedures for NRC Enforcement Actions. Since serious consequences
to employees and the public can result from failure to comply with NRC requirements,
prompt and vigorous enforcement action will be taken when dealing with licensees who do
not achieve the necessary meticulous attention to detail and the high standard of
compliance which NRC expects of its licensees.

Sincerely,

Original Signed By

Deborah A. Piskura

Nuclear Materials Licensing Branch
License No.: 24-03783-01
Docket No.: 030-05088
Enclosure: Amendment No. 25

DOCUMENT NAME: M:\03005088.CL6

To receive a copy of this document, indicate in the box. "C" = Copy without attachment/enclosure “E” = Copy with attachment/enclosure "N" = No copy

OFFICE [DNMS/RIli
NAME |[DPISKURA:jaw [
DATE

10/ /96 II
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5 MO0 South Third Sireet Telephone: (314) 621-6000

Saint Louis, Missouri U.5.A, 63104 Fax: (314) 42)-7580
“Mailing Address: P.O. Box 451

Saint Lows, MO U.S. A

63166

September 16, 1996

Materials Licensing Section
USNRC, Region II1I

801 Warrenville Road

Lisle, IL 60532-4351

Attn: Deborah A. Piskura

RE: Control 398590
Dear Ms. Piskura:

Following is our response to your review of our license renewal
application. The items are as enumerated in your review.

24 a) We have, in our original application, submitted an
outline with the amount of training time shown by each
item. This is in your possession.

b) Individuals will receive a minimum of 520 hours of on-
the-job training in isotope radiography before being
gqualified as radiographer.

c) 1,2,3. Our original application contains on page 5,
paragraph 9, the information you desire.

d) The minimum acceptable score on the written and field
exam is 75%.

2. a) The 520 source has been transferred to Amersham for
disposal. Attached is a copy of the receiving report
from Amersham,

The Amersham 520 camera and its controls have been
dismantled and are in our possession. This is a lead

camera. We will, at some future date, dispose of it
through a scrap dealer.

RECEIVED
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The storage area for our radiography cameras is our
exposure cell (kuilding 302). This is stated in our
application. Ve also clnsarly state that there are two
locked doors, with diflerent locks, between the outside
of building 202 and the storage area. We also clearly
state that both doors are kept locked and access to keys

are limited to radioaraphers and radiographers’ assistants.

Survey meter calibration is performed within the confines
of building 302.

The Gammalarm is checked by either energizing an x-ray
machine or placing a locked 660 projector next to the
Gammalarm. Radiation levels at the exterior of the 660
are sufficient to activate the Gammalarm when placed in
close proximity.

Film badges and pocket dosimeters are stored in the NDT
office when not in use. This is a low radiation area.

We will continue to exchange film badges at two week
intervals.

Should a dosimeter reaiing be off scale the following is
our procedure:

1) The individual will immediately retract any exposed
sources and place in the locked storage position.

2) The RSO will be notified.

3) The film badge will be sent in for processing.

4) The individual involved will not work with nay
radiography equipment until the film badge exposure
has been determined.

Dosimeters are checked by the RSO or a qualified

radiographer at periods not to exceed one year for

response to the 130% of the true exposure. A DCA Model

3060 is used with the following procedure:

1) Zero the dosimeter.

2) Place the dosimeter in the outer ring (50 mr) of
the DCA 3060.

3) After 24 hours check to the dosimeter reading. The
reading should be in the range of 35-65 mr.

4) Record the reading of acceptable dosimeters.

5) Scrap any dosimeters not reading with the required
range.
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e) All radiographers and assistants are provided with
alarming rate meters.

The daily operability check is as follows:
1) Turn meter on.

2) Press test button.

3) If alarm sounds, meter is acceptable.

4) If alarm doesn’t sound, turn in to maintenance for
repair and obtain operable meter.

Annual check is performed using T0773 calibration unit as
follows:

1) Calculate the 400mr/hr and the 500 mr/hr distance
of the T0773 unit.

2) Turn alarm rate meter on.
3) Place meter at 400 mr/hr range.
4) Expose source for one minute.

5) Meter should not alarm. If rate meter alarms, send

to maintenance for repair. If not, proceed with
calibration.
6) Place meter at 500 mr/hr range.

7) If meter alarms, record calibration data. Meter is
acceptable.

8) If meter does not alarm, send to maintenance for
repair.

9) All meters that are repaired are re-calibrated
before use.

If a radiographer or a radiographer’s assistant has not
performed radiography within a three month or greater period,
then he will be audited the next time he performs radiography.

Any individuals whose performance is deficient at any time is
advised of the deficiency and is also cautioned that continued
deficient performance will subject them to possible
disciplinary action up to and including terminatior.
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We will not perform a survey to determine the high
radiation area, but rather will calculate the boundary
using the inverse square law.

Our procedures state that during each radiographic
operation direct surveillance is maintained. Should an
individual enter the restricted area during a
radiographic exposure, the source will be immediately
retracted to the safe position. The RSO will be notified
and the potential for exposure to that individual will be
assessed.

No assistant radiographer will perform a source recovery
operation.

Dennis Frazier and Riclhard Horton have received extensive
training in radiation safety and have actual practice
training in source retrieval using dummy sources.

This is so stated in our license application.

We have submitted our step by step procedural check list,
which lists each device, with our application.

This is so stated in our license application.

Very truly yours,

N ER CORPT:;TION

‘ e TN
me o U
Dennis L. Frazier
n.85.0.



AMERSHAM CORFPORATION FAGE 1§
SENTINEL DIVISIO

40 NORTH AVE A

FURLINGTON. MA 01803

FAX (647) 273-2216

RECEIVING REFPORT R=00865:
Whs RMA NUMEER :
DATE RECEIVED: S5/22/¢
Mail T¢ Received From
NOOTER CORFORATION AMERSHAM CORF
FO BOX 451. 425 RUTGER C/0 NOOTER CORP
ATTN. DINNIS FRAZIER 125 RUTGER
ST. LOULS MO 63104 ST. LOULS MO 63166
CARRIER ARF FREIGHT BILL #: 002975963 PREFPATL
MODEL: S§5.-770 770 DU SOURCE CHANGER ' SERIAL: 4
SALES ORIER: CO0S56561 ISOTOFE: CORALT-40
CUSTOMER 1594100 OVER FPACK SN
Midels Soerials Activity
4, 4-7 2357 84.3 CURIES
SURFACE RADIATION: 26 wr/hr TRANSFORT INDEX: 4.0 wr/hr

REMOVAEBLE CONTAMINATION LEVEL IS ¢ .001 uCI

COMMENTS

SOURCE CHANGER LARELED AS:
LOW SFECIFIC ACTIVITY

This "orm 15 to acknowledae that the materials Listed above were received by

AMERSHAM CORFORATION. Flease save this for vour files.
RECEIVED KY Lzz;/v4~7/¢iz féi&»*’
DIOLOGICAL CHNICIAN



AUG 2 & 1996

Dennis L. Frazier
Radiation Safety Officer
Nooter Corporation

P.O. Box 451

1400 South Third Street
St. Louis, MO 63166

Dear Mr. Frazier:

We have reviewed your application dated May 17, 1995, requesting renewal of your NRC
license number 24-03783-01 and find that we need additional information as follows:

1. Training Program

Please modify your training program to include the following:

An individual qualifying as a radiographer’s assistant should receive
instruction in your operating and emergency procedures and the use of your
radiographic equipment. You should provide an outline of the training to be
provided to individuals qualifying to become radiographer’s assistants and
indicate the amount of time spent on each item in the outline. The duration
of this training is typically be 4-6 hours. The on the-job training for
individuals qualifying to become radiographer’s assistants should be limited
to demonstration of the use of radiographic equipment. Individuals cannot
actually operate radiographic equipment (containing "live sources"”) even
under the direct supervision of a qualified radiographer until they have
qualified as radiographers’ assistants,

Individuals qualifying as radiographers should receive a minimum of three
months (or 520 hours) on-the-job training (no credit can be given for training
and experience with x-ray devices) in isotope radiography.

You should revise your training program for experienced radiographers and
radiographers’ assistants to include the following:

(1) For those individuals who were previously employed as a radiographer
or assistant radiographer, please make a commitment that you will
obtain written documentation from their previous employer which
illustrates their qualifications as a radiographer or an assistant.
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(2) Commit to providing these individuals with a minimum of 4-6 hours
instruction in your operating and emergency procedures.

(3) Commit to administering the same fieid exam to these individuais as
you give to newly trained radiographers.

' d. Please indicate your acceptable passing scores on each of your exams
(including the field exam on equipment).

2. Faciliti n ipmen

/ 8. Your application indicated that you wish to delete the Automation Industries
Model 520 radiography camera from the license. In order to delete the
Model 520 exposure device and the sealed sources and changers associated
with the camera from your license, we need information on the disposition
of these items. Provide information which describes how you transferred or
disposed of this equipment and sealed source(s).

b. It is not clear from your submitted diagrams the location of the storage area
for the radiography cameras when not in use. We assume it is inside the
exposure cell. Please clarify. Describe your security measures to insure
against unauthorized removal or use. Also inform us of the Iocatlon where
you will perform survey meter calibrations. | | \ @€

&. In Attachment 9, "Radiographic Facilities," of your application you described
the Gammalarrn system installed in the exposure cell. Please describe how
you test this system and record the results in order to comply with the

requirements in Section 34.29(c). al
3. rsonnel nitoring Equipment
a. Please designate your low background radiation area where film badges and

pocket dosimeters are to be stored when not in use.

b. In your application, you stated that the frequency of whole body film badge
exchange would be a two week intervals. The NRC considers a monthly
exchange frequency for film badges acceptable. You may want to
reconsider your exchange frequency for whole body film badges.

c. Paragraph 34.33(d) of 10 CFR Part 34 requires that an individual’s film
badge or TLD be immediately sent for processing if the self-reading pocket
dosimeter is found off-scale. Please describe your procedures to handle an
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off-scale dosimeter reading. The procedures should include: (1) stop work
immediately and place the source in the safe storage position within the
exposure device; (2) notify the RSO; and (3) immediately send the badge in
for processing. The involved individual(s) should also be instructed to halt
work with radiography equipment until the film badge exposure has been
determined. There should be no exercise in judgement by radiography
personnel.

10 CFR Part 34.33(c) requires that pocket dosimeters be checked at periods
not to exceed one year tor correct respense within + 30 percent of the true
radiation exposure. Please submit your step-by-step procedures for
performing these checks and include the names and qualifications of the
individuals performing the procedure.

Please note that Section 34.33(a) requires radiography personnel to wear in
addition to pocket dosimeters and whole body badges, an alarming ratemeter
(at temporary job sites or field locations). The alarm ratemeter must have an
audible alarm at a preset dose rate of 500 milliroentgens per hour. It must
be checked for operability each day, prior to start of radiography operations.
Section 54.33 (f) (4) requires that ratemeters be calibrated annually for
proper response (+ 20%). Please confirm that you will provide your
radiographers and their assistants with alarming rate meters and submit your
procedures for their daily operability check and annual calibration.

nternal In ion Pr m

Your internal inspection program should cover each radiographer and radiographer’s
assistant at intervals not to exceed 3 months. If a radiographer or assistant has not
performed radiography within a period of 3 months or greater, then he must be
audited the next time he performs radiography. Please include this in vo., internal
inspection procedure. Also describe management action to correci any deficiencies
found during an audit.

Operating Procedures

In Item 9, you stated that radiographers will perform a radiation survey of
the perimeter of the restricted area at each temporary job site to confirm
that radiation levels do not exceed 2 mR/hr. Please also verify that you will
not perform a survey to determine where the high radiation area shouid be
posted but rather you will use the inverse square law and calculate this
iocation,
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b. Please modify your operating procedures to include continuous surveillance
of the restricted area during an exposure. Also include provisions if an
individual should enter the restricted area during an exposure. This shoula
inciude immediate.

6. Emergency Procedures

In your emergency procedures you stated that the RSO may peform source
retrieval operations under certain circumstances. Please include the following
commitments or additional information to support your source recovery procedures:

a. Confirmation that at no time an assistant radiographer be allowed to perform
source recovery operations.

| 5, Submit a description of the training and experience for Mr. Frazier or other
individuals in performing source recoveries operations. Radiography
personnel must not attempt to perform source recovery or retrieval
operations unless they have received specific training and actual practice in
these operations using a "dummy" source.

V-7 Daily Inspection of Equipment

During the daily inspection of equipment, radiographers and their assistants, must
be instructed to remove the cz2fective equipment from use and 1 * port defects to
management. Your instructions to personnel must reflect the regu.atory
requirement that the daily inspection be perftormea 2ach day before the equipment
is used.

8. Quarterly Maintenance of Equipment

Please submit your pitozedures for performing quarterly inspection and maintenance
of equipment. This should include procedures for each device you wish to possess
and use (as included in Item 5. of your renewal apphcatiori. If radiography
personnel are assigned the task of performing the quarterly inspection and
maintenance, your instructions your provide step-by-step p.ucedures for each
manufacturer’s devices.

9. Reporting Defects and Noncompliance

Please verify that you will instruct all radiography personnel to immediately notify
management of any malfunctions or defects found in radiography equipment.
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We will continue our review of your application upon receipt of this information. Please

reply, in duplicate, within 30 days, and refer to Control Number 398590.

If you have any questions or require clarification on any of the information stated above,
you may contact us at (708) 829-9887.

Sincerely,

Original Signed by
Deborah A. Piskura, Health Physicist
Nuclear Materials Licensing Branch

License No. 24-03783-01
Docket No. 030-05088

Enclosures: 1. 10 CFR Parts 20, 21,
34, and 71
2. Regulatory Guide 10.€

DOCUMENT NAME: M:\03005088.DF6
To receive & copy of this document, indicate in the box: "C" = Copy without enclosures "E" = Copy with enclosures “"N" = No copy

DPISKURA:

E 08L/96




May 24, 1995

Nooter Corporation

ATTN: Dennis L. Frazier
Radiation Safety Officer

P. O Box 451

1400 South Third Street

St. Louis, M0 63166

SUBJECT: LICENSE RENEWAL APPLICATION

Dear Mr. Frazier:

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

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

Sincerely,

Original Signed By
Marianne Meenan, Chixzf
Nuclear Materials Support Section

License No. 24-03783-01
Control No. 398590

DOCUMENT NAME: M:\03005088.D75

To recsive & copy of this document, indicate In the box: "C* = Copy without attechment/encl v “E" = Copy with sttachment/enclosure
*N" = No copy J

OFFICE |DRSS/RIII

NAME MMEENAN:brt 7v; 7,

DATE 05/5v/95




