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DEPARTMENT OF THE NAVY

NAVAL HOSPITAL
OAKLAND. CALIFORNIA 94627

754:LP:1p
6470
27 JAN 1984

From: Commanding Officer, Naval Hospital,Oakland, CA. 94627
To: Radioisotope Licensing Branch, Division of Fuel Cycle and Material
Safety, Office of Material Safety and Safeguards, United States
Nuclear Regulatory Commission, Washington, D.C. 20555
Via: (1) Commander, Naval Medical Command, Northwest Region, Oakland,
CA. 94627
(2) Commander, Naval Medical Command, Washington, D.C. 20372
Code 21

Subj: USNRC Byproduct License No. 04-00716-02; request for amendment

Encl: (1) Lineator Instructions Model 086-507
(2) Room Diagram

1. It is requested that this facility's USNRC License No. 04-00716-02 be
amended as indicated in the following paragraphs.

a. Modify condition 22 A and B of the subject license to allow low level
Iodine-125 waste to be stored for five half-lives at which time it will be
monitored with a low level survey meter to determine its suitability for
disposal in the regular trash. If the measurement indicates a significant reading
above background the waste will be returned to storage for further decay.

“b. Allow this facility to use commercial dosimetry services to provide
extremity monitoring using TLDs during those times that the in-house system
is inoperable. These services will be obtained from the Radiation Safety Service,
Naval Hospital, Bethesda, MD. or Siemens Health Physics Service, Des Plaines,
31L..

c. Allow the use of the Atomic Products Corporation Lineator, Model 086-507
to verifythe linearity of the dose calibrator used in the Nuclear Medicine Clinic.
On two separate occasions the data obtained using the Lineator and using a decaying
source were compared and found to be in complete agreement. The device will be
used as described in enclosure (1) and the results will be recorded on forms
similar to those being used now.

d. Include room 9-58-E35 located on the ninth floor as a use area under the
control of Nuclear Medicine. This room will be used for imaging only. No radio-
active materials will be stored in this room although occasionally materials will
be transported to the room for administration to patients. Shielded containers will
be used for this purpose and spent syringes will be returned to the main clinic
as will unused radioactive materials. The space will be surveyed by Radiation
Safety on a weekly schedule. Enclosure (2) is a diagram of the room.
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2. Additional information can be obtained concerning these requests by contacting
LCDR L. F. PARR, the Radiation Safety Officer, at 415-633-5588/5593,
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{4~/ H. JAMES T. SEARS
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LINEATOR INSTRUCTIONS

086-507

Atomic Products Corporation

ATOMLAB DIVISION » ESTABLISHED 1949
P.O. BOX 1157 CENTER Momcneos7 NEW YORK 11934 USA
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‘ LINFEATOR INSTRUCTIONS ‘

' Introductfon~ the lineator is & simple device for testing linearity and

dynamic range of fsotope calibrator instruments. Its use simplifies
compliance with the Nuclear Regulatory Commission Appendix D of
Regulatory Guide 10.R, October, 1980 and varfous state requirements.

-

The Nuclear Regulatory Commission, and other licensing agenclies
typically recquire a license amendment before use of the Linesator %@
authorized. A sample license amendment form is included in these -
fnstructions as Appendix D. This form should be transferred to your
statfonaryv, signed by authorfzed personnel, and sent to the appropriate
agenices with anv required fees. WVhen the amendment {s received use of
the Lineator 1s authorized, Note thst the NRC Regulatory Guide 10.8
Appendix D dated October, 19R0 requires test of calfbrator linearity st
ifnstallation and quarterly thereafter. 'State and local requirements rap
Aiffer. The Lineator may be used for this quarterly calibratfon. - The
concentration of Mo 99 ghould he less than .1 ufi per mCi of Tc9%a.

The Lineator consists of four tubes, three of which are lead 1lined,
which can bhe arranged concentrically, The smallest diimeter tudbe ¥s8
Jaheled 0 and 18 used to contain and position a source of Tectnetium 99
of the maximum activity to be measured in the dose calibrator in normal
service. The lead 1ined tuhes, labeled A,B & C, slide over the central
tuhe, and are used singularly, or in combination. Each of these outer
tuhes ahsorbe some of the radiation from the source and reduces the
effective source activity seen by the dose calibrator. Use ¢f the
Tineator thus allows the operator to siculate a total of eight different
source strengths with onlv one source. The effective reduction
incresses from tuhes A to B to C, and is affected slightly by the shape
of the source used, and hy the characteristics of the isotope
califbrator.

The principle of operation of the Lineator 1s reproducibilfty oves
a wide dvnamic range, rather then ahsolute califbration. Inftislly the
Ti{nearity of the dose calibrator must be establfshed by conventional
meane, such as dilution or decavy of a Technetfuwm source. The initfal
calibration using the Lineator then establishes the effective reductions
fn activity (ratfos of activitv with lead tudbe(s) inserted relative to
source in central tubes alone)., A']l subhsequent use of the Lineator will
show the same effective ratios unlesa:

!, The dose calibrator becomes defective, at
which time it must be repaired, or 2

\ 2. The Lineator components are damaged or
replaced. Care should he taken that the bottom end of the Lineator
conponents are not damaged.

OPERATION

-

General Instructions-

I=- Remove all sources from the regfion of the calibrator to be
tested.

2= Remove the source holder/hanger from the calibrator. Remove the
chamber liner, 1f necessary, to allowv insertion of the central Lineator
tubhe, tuhe N, i
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3~ Set the calibrator to TC-99%a, check back‘und reading using
wmost sensitive scales. Zero out the background reading or note the
value for later calculations. Check zero on all ranges. Wote that
hackground readings which vary widely may indicate a defective machine
‘or & changing radistion environment which will affect the calibration..

4~ The Lineator is designed for use ONLY with TC-%9%a, Load tude &
with a vial of 9%aTc whose activity is equivalent to the maxTaus
antfcivated activity to he assayed (e.g., the first elutfon from a new
'generator). The base is formed to center & 10m] or a 20m] vial. Place
the tube in the calibrator chamber with the open end up. Use cautlon te
evoid damaging the calfbrator or the Lineator. The source and central
“tube will stay in place unti]l the calibration procedure is complete.,

. 5= Be prepared to work quickly. Arrange Lineator components, data
sheets and clock for ease of operation. A complete calfibratfon requires
less than S minutes. Completfon in 7 minutes introduces only 2 1T total
error Aue to decay of TC-99a. 1If linearity test duration exceeds ?
minutes the procedure should be repeated. ; ;

f~ Set the range switch, as necessary, to read the activity te
three significent figures.

r

CALIBRATION PROCEDURE

Having estahblighed the linearity of the calibrator by standard
means, an initfal calibration provides the factors to be expected for
al]l future Jinearity checks, so long as the calibrator maintaine fts
Tinearity and the Lineator components are not damaged.,

After performing the steps given in the Ceneral Instructions {
continue with the following steps, adfusting range switch to obtain 3
efgnificant figures:

-

7= Record the time snd the inftial activity with the source in the
central tube, and onlvy the central tube inserted in the calibrator.
Vee a data sheet siwilar to or a copy of Appendix B.

R= Place tube A over the central tube and lower gently. TRecord
reading A.

G- Remove tuhe A and place tube B carefully over the central tube,
record reading B,

10~ Insert tubhe A between central tube and tube B, record reading
AR,

\ ll-.lenovc tubes A & B, insert tube C, record rcldinx‘c.
12- Ad4A tuhe A, record roadi;l AC,
13- Remove tuhe A, add tube B record reading BC.,
14~ Add tuhe A, record readi;g ABC,
15~ Record time,

-

16~ Remove and store lineator components, store source in shield,



17- Calculate the ‘lht factors as indicated the work sheet,
Appendix A: Divide the value for the central tube“only by the value for
each reading for each tuhbhe comhination and enter results in columa °’
headed “"Present Factors™. Be sure sl]l reedings are in the same units
(e.g. =€ or uCi)., 1If this 1s an initial calibration the factors should
he retained for future reference and transferred to a2 master work sheet
similar to or & copy of Appendix C, in the column labeled “Inftial
Factors“. Copies of this master work sheet will be used for subsequest

calibratfons.

1f not performing an inftial calibration continue with the
following steps.

1R~ Nivide esch entry in “"Present Factors” column by correspondiag
entry in column laheled “"Tnitial FPactors™. Enter results times 100 1w
column laheled Percent Ratio. The ratios should have values near 100,
°

19~ ¥Fxamine entries in Percent Ratfo column (3) to be sure that each
fe within the allowed tolerence lifmit for the present radiosctive
material lfcense, For example, 1f the l1icense allows 57 variation, ald
the values in the ratio column should be between 95 and 105. If all
ratio values are within acceptable range the calibration is complete and
the isotope calibrator has been proven to have acceptable linearity. '

If anvy value of the Percent Ratio is outside the acceptable range
renormalfize by finding an average value for all eight percent ratio
values and Aividing each ratfo by this average, then multiplying each by
100,

1f st{l1] bevond tolerance, the problem may be due to:

a- Changing background conditions, including activity in nearby
patfants, stahilize background activity and repeat.

h- Failure to properly subtract background for each regdfng. check
and repeat procedure i1f appropriaste.

¢~ Damage to linestor components, Inspect and replace as
necesearyv. Tach component may be purchased separately but will reguire
8 new Ifnftfal calfbration.

d- A defect In the dose calibrator. This requires repair of the
calibrator, followed hv a demonstration of linearity using conventional
methods, end an inttial calibration to ~stahblish the factors to be
expected with future operatfon with the Lineator.

20~ Siln'datn sheet and retain for future proof of calibration and
compliance with regulations.



A?P!l‘ B: INITIAL CALIBRATION 'K SHEET

Date:

Calibrator Serial No:

Operator:

, Source:

ZFRO (Background Reading):

Start Time:

TNRE(S) Reading-Rackground Present Initial Percent
Factor Factor Ratio
) (2) (3)
0 only 1 B 100
0+ A Jiah et Jaiats gk b eiiiel dade
0D+ n H iR, i i e
0 + AR e SRRITE LSS ————— e
0 +c SR S Ty .________. 4 Lo i
0+ AC ¥
0O 4+ »c et 2l PP R DA
0 + ARC R LR P - S —
\ Completion Time:
NOTES: (1) Bach factor is the ratio of the reading-background for

tube O only to the reading-background for that entry.
(2) Values determined from the inftal calibration.
(3) T Ratios of entries: 100 x col. (1)/Col, (2) 1If any entry

in this column differs from 100 by an amount greater tham
the license allowance see fnstructions.



NUCLFAR MEDICINE IMAGING ROOM
9-58-E35 9th Floor
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Nuclear Medicine
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Diabetes Clinic Camera Special Chemistry Lab
L e
Bathroom Bathroom /
Hallway
Patient Check-in Patient Blood
for Diabetes Clinic Pressure Station
ICU Spaces
N

Note: There are no spaces above the room since this
is the top floor of the hospital.



