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LICENSED MATERIAL

Item 5 - Radicactive Material
Element and mass number: Gadolinium - 153 ( Gd)

Chemical and/or physical form: sealed source of Gd@; (Lundar Model GD, New
England Nuclear Model NER-430, Amershau Model GDC.CY1, Gulf Nuclear Model GD-1),
or any equivalent NRC registered sealed scurce.

Maximum amount which will be ponssessed: 3. sources at 1.5 Ci per source
Item 6 - Purposes For Which Licensed Material Will Be Used

Use in Model Lunar DP3 bone mineral analyzer for patient diagnostic studies
performance testing and developwent, training, and demonstration. The Model DP#-
AT bone mineral analyzer has received custom device approval from the NRC.

Items 7 and 8

Nape of Authorized User

Steven A. Mollov, M.D.
Jeanne LaMont, M.D.
Joseph M., Heyman, M.D.
Gary Kraus, M.D.

Speciality Board Month & Year Certified

0B/GYN November, 1980
OB/GYN e

OB/GYN November, 1975
0OB/GYN November, 1968

TRAINING RECEIVED IN BASIC RADIOISOTOPE HANDLING TECHNIQUE

Neil Gaeta shall provide the required training on January 18 and 25, 1986 as
per directive FC 83-24 attached. He shall also provide the training to all staff
prior to assuming duties with or in the vicinity of radiocactive materials (10 oFR
19.12).

Each LUNAR bone mineral analyzer is installed by LUNAR personnel who will
provide one day (6 hours minimum) of device specific training. The training
includes source installation and exchanges, leak testing, scan operations, and
data analysis and interpretation. The training is performed with an empty source
holder. Neil Gaeta shall be present for this instruction and leak testing prior
to exchanging sources. LUNAR's procedures, as part of their technical manual,
will be followed for all source exchanges.

Item 9

Room Layout
(attached sheet)
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APPENDIX C
INSTRUMENTATION

Survey meters

: -
T34 19 - P . 111V e 2
; um O equivalent
a Manufacturer's name bl A L 1
Model 14C Ceiger Counter with model 4T=7~~
Manufacturer’s model number e st L S PTG BT | ARy
M plooe-t¢e =a- | —
Number of lable ge
Number of instruments availa
ava ———
0.05
Minimum range mR/hr to mR/hr
' () ‘!‘u-‘
Maximum range .. mR/hrto mR/hr
h Manufacturer's name — N
Manufacturer's model number
Number of instruments available
Minimum range ——— R/ 0 mR/hr
Maximuimn range e MR/Nr to mR/hy
Dose calibrator .
Manufacturer's name
Manufacturer's mode! number — SR T s
Number of instruments avarlable
Instr iments used for ¢ o n sti procedures
T y
14
Manufacturer's
Type of Instrument Name “OQCJ No
4!‘ ) ¢ " eial ‘1 11 ;" 1“"’ ",;' VD
ANalyviel
ration No. 430-D-101-

Other (e g, hquid santillation counter. area monitor, velometer)
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CALIBRATION OF SURVEY INSTRUMENTS

Check appropriate items.

____x_ I Survey instruments will be calibrated at least annually and following repa:-

Calibration will be performed at two points on each scale used for radiation protection purposes, i.e., at least up
to | R/hr,

The two points will be approximately 1/3 and 2/3 of full scale A survey instrument may be conmdered properly
calibrated when the instrument readings are within + 10 percent of the calculated or known values for each point
checked Readings within + 20 percent are considered acceptable if a calibration chart, sraph, or response factor
is prepared, attached to the instrument, and used to interpret readings to within + 10 percent. Also, when higher
scales ase not checked or calibrated. an sppropriste precautionary note will he posted on the instrument,

Survey instruments will be calibrated
. By the manufacturer
b At the licensee’s facility

(1) Calibration source

Manufacturer's name

Model no.

Activity in millicuries
or

Fxposure rate at a specified distance

Accuracy

Traceability to pnimary standard

(2)  The calibration procedures in Section | of Appendix D will be used
or
(3)  The step-by-step procedures, including radiation safety procedures, are attached.

¢ By a consultant or outside firm
(1 Neme _Neil A. Gaeta

35 Grove St. Medford, MA 02155
(2) Location

(3)  Procedures and sources

X

20=20743-01
i have been approved by NRC and are on file in License No ~ 2~ Y7 J

. NAVE been wpproved by an Agreement State. s copy of the Agreement State license. the

procedures. and a description of the sources are attached, and the consultant’s report will
contain the information on

the attached “Certificate of Instrument Calibration *
e [HE CONSUItANT 'S reporting form as attached.

. M1€ described in the attachment. and the consultant’s report will contain the information on

the attached “Certificate of Instrument Calibration
e |NE CONSUILANL'S reporting form as attached

10 K28




BADIATION SAFETY PROGRAM

This shall be equivalent to Appendices E, F, G, H, I, J and O or NUREG Guide
10.8. The consultant health physicist shall work with the licensee to provide
these services.

1. SURVEY PROGRAM

1.1. The use of the sealed source in the bone mineral analyzer consists of
placing the source in a fixed geometry position in the analyzer. Once it is in
place, the shielding and beam direction cannot change unless the analyzer suffers
some damage.

1.2. A detailed radiation survey will be performed with the source in a Lunar
unit. The results of the survey will be normalized to a full strength 1500 m€i
source. A decay curve will be provided so that the radiation levels for any
source strength can be estimated.

2. RECORDS MANAGEMENT PROGRAM

2.1. Records of source receipt and transfer shall be kept for at least five years.

2.2. Records of leak tests of sealed sources shall be kept for at least five
years,

2.3. Records of personnel exposure shall be kept indefinitely.
2.4, Records of source disposals shall be kept indefinitely.

2.5. Records shall be reviewed for completeness and accuracy semi-annually by the
Radiation Safety Officer and the consultant health physicist.

3. LEAK TEST PROCEDURES

3.1. Leak tests shall be performed on sources in use every six months. Tke leak
tests shall be able to deteot 0,005 uCi of activity. Results of the leak tests
shall be documented. Leak tests shall be performed according to the LUNAR
procedures.

3.2, The consultant health physicist will provide the leak test analysis per his
License No. 20-20743-01 (August '88).

4. PACKAGE RECEIVING AND OPENING PROCEDUNES

4,1, The Gd-153 sources are also less than Type A quantities of radicactive
material. Consequently, no radiation surveys are required on receipt of the
package. When shipped from the manufacturer, the packages carry a WHITE-I
radicactive label, indicating that radiation levels on the surface are less than
0.5 mR/hr.




4.2. Open the ocuter ship container. Open the inner ing container with
the lead course capsule. ake and wipe the lead source capsule. The consultant
H.P. will analyze the swipe to verify there is not removable contamination
* greater than 200 dpm/100 cm.

13 Verify the serial number on the source against the serial number on the
shipping documents. Log the receipt of the source into the source receipt log.

4.4, Leave the source in the original shipping container until it is actually
installed in the analyzer.

5. SOURCE REPLACEMENT PROCEDURES

Except during source exchanges, the Gd-153 sealed source will be in the Lanar
DP3 Scanner. This Gd-153 source is contained in a lead lined source holder,
Lunar Model DP3-A-SRC-0100-0. If necessary, the source will be temporarily
stored in a lead container within the secure room area. The scanner is equipped
with a locking device to maintain the security of the source while in the scanner.

6. SOURCE PACKAGING AND SHIPPING PROCEDURES

6.1. Place the source with the cap tightly screwed on in the foam insert from the
original shipping container.

6.2, Place the foam Insert in the original inner container (metal can) and tape
the 1id on the can with fabric-backed tape.

6.3. Place the metal can in the original outer shipping box and tape the box
closed with security tape.

6.4, Remove old shipping laoels, packing slips, and other old labels from the
box. Make sure the words "RADIOACTIVE MATERIAL®, "TAPE 'A' PACKAGE", "I.A.E.A.
C.T.C-12B25", and the manufacturer's name and address are still clearly legible
on the box.

6.5. Place two new RADIOACTIVE WHITE-I labels over the old ones on the box.
Enter Gd-153 as the contents. Calculate and enter the activity of the source.

6.6. Place a shipping label on the bux with the name and address of the facility
shipped from and shipped to.

6.7. Write or stamp the words 'RADIOACTIVE MATERIAL, N.0.S." and "UN2982" on the
box in letters at least 1/2" high.

6.8. Fill out the shipping papers for the shipment. The proper shipping name for

the source 1is "Radioactive Material, N.0.S8. (Gadolium-153)" and the proper
classification is "Un2982",

7. INVENTORY REQUIREMENTS

7.1. An inventory of all sources in use and in storage shall be made every six
months. Reocords of the semi-annual inventories shall be kept.



8. EMERGENCY PROCEDURES

Lunar has engineered their bone mineral analyzers to include safety
precautions against accidental opening of the leaded shutter shielding the
radioactive source.

The static state of the solenoid controlling the shutter is closed. A +12V
de signal must be applied to the circuit for any solenoid action, hence,
disconnection of the AC power cable will de-enorgize the circuit and close the
shutter. Disconnection of the interface cable will remove the "solenoid control"
signal and de-energize the solenoid therefore closing the shutter.

The low energy gamma and x-rays emitted from the Gd-153 source are completely
absorbed by the lead source holder.

9. DUTIES AND RESPONSIBILITIES

9.1. The authorized users and the consultant health physicist will be responsible
for:

9.1.1 Receipt of sources received and logging in the source receipt log.
9.1.2. Storage of sources received in the radiocactive materials storage area.
9.1.3. Source replacement in the Lunar Unit.

9.1.4, Packaging of sources for shipping and delivering to a carrier for shipment
to the manufacturer.

9.1.5 Leak testing of sources in use over six months.

9.2. The Radiation Safety Officer and consultant health physicist will be
responsible for the following:

9.2.1. Assuring that byproduct materials possessed under the license conform to
the materials listed on the license.

9.2.2. Assuring that use of the device is only by individuals authorized by the
license.

9.2.3. Assuring that all users wear perscnnel monitoring equipment when required.

9.2.4. Assuring that the source: are properly secured against unauthorized
removal at all times when not in use.

9.2.5. Serving as a point of contact to give assistance in case of an emergency,
and assuring that proper authorities are notified in case of an emergency.

9.2.6. Assuring that the terms and conditions of the license are met and that
required records are periodically reviewed for compliance with NRC regulations
and license conditions.
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Item 11
WASTE MANAGEMENT

1. Sources that have decayed below an acceptable level will be removed from the
bone mineral analyzer and stored in a locked storage area.

2. The storage area will be posted with a "CAUTION - RADIOACTIVE MATERIALS" sign.

3. When sources are transferred to the source manufacturer for final disposal,
the disposal shall be noted on the receipt/disposal log.

4. Sources will be returned to the manufacturer in the original shipping
containers. The requirements of 10 CFR 49 shall be followed with regards to
packing, labelling, marking, and surveying of the package and filling out the
shipping documents.

5. In the event the manufacturer is no longer in business, or for other reasons
cannot accept the source, alternative waste disposal will be sought.



Q'RUM DIRECTIVE FC 83.24 .

Recammended Medical Users Training for Lixiscope
and Bone Mineral Analyzer Diagnostic Devices

TRAINING BY N.GAETA ov JAM. (B €2§5,1986
Growo A - Basic Radiation Physics and Instrumentation (3 hours)

1.
3.
‘.
S.

6.
7.
8.
9.
10.

Ataomic Structure

Decay Process and Types of Emission: {ccpecially gamma radiation)

Radicactivity - Definitions and Units (curies, rems, and sub-units)

Interactions of Radiation with Matter

Hilf-Life, Inverse Square Law and Half-Value Layers (time, distance,
and shielding)

Decay constant formula and use of Decay Tables

Inverse Square Law foomila and examples

Calculation of Radiation Dose in Air, Tissue and Bone

Radiztion Dose - Dose Rate, Time and Average Dose

Characteristics of Sealed Sources (carpared to radicactive liquids
and cther physical forms)

Croup B - Radiation Bioloay (3 hours)

1.
2.
3.
4.
S.
6.

Acute and chronic exposuces

Sgrmatic and genetic effects

Basis of Maximmn Permissible Dose

Mical Scmatic effects at varxms cbse levels

t‘a'-tozs Af.‘.ec‘_*.ng mo oglcal Mmge (dose. dose rate, type of radiation,
type of tissue, amount of tissue, biological variation and chemical
medifiers)

Croun C - Radiaticn Protection (2 hours)

1.
2.

S w

p

o.
10.

Principles of Padiation Safety and ALARA Management Program

“Standards for Radiation Protection" 10 CFR Part 20 and "Instructions
to Radiation Workers" 10 CFR Part 19, ard Equivalent Agreement State
Requlations

License Conditions for Padiation Safety Program

Radioactive Shipment Receiving, Opening, Handling, Storage and Security
Procedures

Fadiation labels and required posting and documents

Foutine proper use, inventory and accountability procedures for sealed
sources, or devices containing sealed sources

Leak Test of Sealed Sources and Contamination Control

Shipment Peturns, DOT Requlations and Supplier Instructions and Forms

Fadiation Detection Instrumentation

NRZ Draft Regulatory Guide "Instruction Concerming Radiation Exposure"
dated May 1980 and NRC Requlatory Guide 8.13 "Instructions Goncerning
Prenatal Radiation Exposure” dated November 1975

Title 1C CFPR Pact 35 "Medical Use of Radionuclides” and NRC Regulatory
Guide 10.8 Procedures and License applications

Padiation Safety Peferences, NCRP and ICRP Publications

Feview and discussion of the sealed source "device specific” mamifacturer

Literature and instnxctions
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LICENSE FEE TRANSMITTAL
A. REGION
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Licetise Fee Far:gement Erench

Office of Adrinistration -

John €. Glenn, Chief
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Technical Programs
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Applicant/Licensee: \ﬁlj}\ vd i o Y (e
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