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LICENSED MATERIAL.,

.

- Item 5 - Radioactive Material

Element and mass number: Gadolinium - 153 ( Gd)

Chemical and/or physical form: sealed source of GdO . (Lundar Model GD, New2
England Nuclear Model NER-430, Amershau Model GDC.CY1, Gulf Nuclear Model GD-1),
or any equivalent NRC registered sealed source.

Maximum amount which will be possessed: 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 developuent, training, and demonstration. The Model DPf-
AT bone mineral analyzer has :eceived custom device approval from the NRC.

Items 7 and 8

TRAINING AND EXPERINECE

Name of Authorized User Physician's License No.

Steven A. Hollov, M.D. 42450
Jeanne LaMont, M.D. 53168
Joseph M. Heyman, M.D. 35323
Gary Kraus, M.D. 30452

CERTIFICATION

Speciality_ Board Category Month & Year Certified

November, 1980OB/GYN -

OB/GYN - --

OB/GYN November, 1975-

November, 1968OB/GYN -

TRAINING RECEIVED IN BASIC RADIOISOTOPE !!ANDLING 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 radioactive materials (10 cFR
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 proc edures , as part of their technical manual,
will be followed for all source exchanges.

Item 9

Room Layouj,

(attached sheet)
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APPENDIX C t -*
%,

' 'r
INSTRUMENTATION n

.e .,

4

1. Survey meters
c

a. Manufacturer's name: Ludlum or equivalent

Model il C Geiger Counter with model 44hl
Manufacturer's model number : g;7, (g7 { q u i.j ql e n,t } -

s

u

Number of instruments available : one
w0 0.05Minimum range: mR/hr to mR/hr

Matimum range: 0 mR/hr to mR/hr

h. Manufacturer's name :

Manufacturer's model number:

Number of instruments available :

Minimum range : mR/hr to _ m R/hr

Maximum range : mR/hr to mR/hr

2. Dose calibrafor

Manufacturer's name *

Manufacturer's model number :

Number of instruments available .

J Instr aments used for c a 'n stic procedures

Dual photon Eone
Manufacturer'sType of Instrument

Name Model No.
Dual photon Bone Mineral Luttat Radiat, lori Corp. DP3
Analyzer
(NRC Registration No .1430-D-101-S )

4 Other (e g , hquid scintillation counter, area monitor, velometer)

O
10.8-21

_ _ _ _ _ _ _ . _ _ _ _ _ _ _ , _ . _ _ _ _ _ . . _ . ____ _ _ - . . . _ . _ _ __
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', CALIRRATION OF SURVEY INSTRuh4ENTS
*

..
,

*

.

#-
| Check appropriate items.

E I. Survey instruments will be calibrated at least annually and fouowing repair.
||

E t

2. Calibration will be performed at two points on each scale useJ for radiation protection purposes, i.e., at least up
to 1 R/hr.

!

The two points will be approximately 1/3 and 2/3 of full scale. A survey instrument rr.sy be considered properly
'

calibrated when the instrument readings are within !!O percent of the calculated or known values for each point
checked. Readings within 120 percent are considered acceptable if a calibration chart, graph, or responte 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 appropriate precautionary note wul he posted on the instrument.

, ,

'

| 3. Survey instruments wul be calibrated

a. By the manufacturer
!
l b. At the licensee's faculty

(1) Calibration source

Manufacturer's name
Model no.
Activity in millicuries

or
Fxposure rate at a specified distance
Accuracy

'/ Traceabuity to primary standard

(2) The calibration procedures in Section I of Appendia D will be used
or

(3) The step by step procedures, including radiation safety procedures, are attached.

E
,

c. By a consultant or outside firm
,

Neil A. Gaeta(1) Name
! 35 Grove St. Medford, MA 02155(2) tocation

(3) Procedures and sources

E
have been approved by NRC and are on file in Licente No

have been approved by an Agreement State;a copy of the Agreement State license, the
,

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

the attached " Certificate of instrument Calibration."
the consultant *t reporting form as attached.

| are described in the attachment, and the consultant's report willcimtain the information on
|

the attached " Certificate of instrument Calibration."
the consultant's reporting form as attached.

10.M-2 3

_ - _ - _ - _ _ _ _ _ _ - _ - _ _ _ _ _ _ - _ _ _ _ - _ _ _ _ _ _ _ _
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* * RADIATION SAFETY PROGRAM
.

This shall be equivalent to Appendices E, F, G, H, I, J and 0 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. s

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 mC4
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

31. Leak tests shall be performed on sources in use every six months. The leak
tests shall be able to detect 0.005 uCi of activity. Results of the Icak 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 PROCEDURES

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



O2. Open the out:r chiph contain:r. Open the inner hping contain r with-

the le'ad Cours] c^psula. Taka and tipe the 1:ad courca c:p ulo. The consultant
H.P. will analyze the swipe to verify there is not removable contamination

* greater.than 200 dpm/100 cm.

4 . '3 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
stoced 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 Jnsert in the original inner container (metal can) and tape
the lid 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 "RADI0 ACTIVE MATERIAL", " TAPE 'A' PACK AGE" , "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 box with the name and address of the facility
shipped from and shipped to.

6.7. Write or stamp the words 'RADI0 ACTIVE MATERIAL, N.O.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 is " Radioactive Material, N.O.S. (Gadolium-153)" and the proper
classification is "Un2982".

7. INVENTORY REQUIREMENTS

71. An inventory of all sources in use and in storage shall be mado every six
months. Records of the semi-annual inventories shall be kept.

. _ _ _ - . _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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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:

91.1 Receipt of sources received and logging in the source receipt log.

9.1.2. Storage of sources received in the radioactive 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 authorizwd by the
license.

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

9.2.4. Assuring that the sources 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
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.
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.

i

i

_ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . . _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _
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'iROM DIRl:CTIVE FC 83.24*-

,

.
*

Reccmmnded Medical Users Training for Lixiscope. .
* '

and Done Mineral Analyzer Diagnostic Devices
TR.A t h>N G BN tJ.G AETA oO dad (8 ( 2( 6 h

Greco A - Basic Radiation Physics and Instrunentation (3 hours)

1. Atcmic Structure
2. Decay Process and Types of Dnissicr.s (c pecially garma radiation)
3. FMirw-tivity - Definitions and Units (curies, rems, and sub-units)
4. Interactions of Radiation with mtter
5. Ihlf-Life, Inverse Square Inw and Half-Value Layers (time, distance,

and shielding)
6. Decay constant fon-ula and use of Decay Tables
7. Irr/erse Square law formula and exa:rples
8. Calculatica of Padiation Dose in Air, Tissue and Ibne
9. &diation Ibse - Ibse Pate, Time and Average' Dose

10. Characteristics of Sealed Sources (ccupared to rMinactive liquids
' and other physical forms)

Grouo' B -- Radiation Biolocv (3 hours)

1. Ace and chronic exposures
2. Scratic and genetic effects
3. Easis of mxi.un Permissible Ibse
4. 'Iypical Scratic effects at various dose levels
5. Ge.mtic effects and Ge:atically Sblificant Dose
6. Factors Affecting Biological Drage (dose, dose rate, type of rMintion,

type of tissue, mount of tissue, biolcgical variation and chenical
refifiers)

Grous C - Radiatien Protection (2 hours)

1. Principles of Padiation Safety and AIARA Panagement Program
2. " Standards for Radiaticn Protection" 10 CFR Part 20 and " Instructions

to Radiation Vbrkers" 10 CFR Part 19, ard Equivalent Agreement State
Regulations

3. License Conditions for Padiation Safety Program
4. Padioactive Shi;nent Receiving, Cbening, Handling, Storage and Security

Procedures
5. Radiation labels and required posting and documents
6. Routine proper use, inventory and accountability procedures for scaled

sources, or devices containing sealed sources
7. Imk Test of Sealcd Sources and Contamination Control
8. Shi; ment Returns, DOP Regulations and Supplier Instructions and Ebrms
9. Fadiation Detec'lon Instrurentation

10. NEC Draft Regulatory Guide " Instruction Concerning Radiation Exposure"
dated l'ay 1980 and NPC Regulatory Guide 8.13 "Instructicos Cbncerning
Prenatal Padiation Exposure" dated Novenber 1975

11. Title 10 CFR Part 35 " Medical Use of Radionuclides" and NRC Regulatory
Guide 10.8 Procedures and License applicaticns

12. Padiation Eafety Pcferences, ICRP and ICRP Publications
13. Pcview and discussicn of the sealed source " device specific" nnnufacturer

literature ard ins'ations

O-
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A. REGION

1. APPLICATICN ATTACHED

Applicant / licensee: h nmcrn 'S Ik7n\}'n fhrCP
Application Dated: 10 n SS

Control No.: 104906
- License No.: NONN

2 FEE ATTACHED

/ count: * 570 f O
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"
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'
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-

.

Cate 1 \% %
B. LICENSE FEE MANAGEP.ENT ERANCH I

1. Fee Category and Amount: 7b '$$O )
2. Correct Fee Paid. Application may be processed for: '

,

/c.end:ent -

Renewal

License \)
SignedIdMgeM4mv

Date /[1-N/d
., ,

L ION I FORM 213 |
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