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'gg- DEPARTMENT OF THE NAVY-

NAVAL HOSPITAL
OAKLAND CALIFORNIA 94627 IN REPLY REF ER TO

754:LP:1p"

6470

2 7 JAN 1984

From: Commanding Of ficer, Naval Hospital,0akland, 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. bbdify condition 22. A and B of the subject license to allow low level

Iodine-125 wast'e 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,
IL.,

/
c. Allow the use of the Atomic Products Corporation Lineator, Model 086-507

to verify the .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,

s
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.

8609160347 860911
NMSS LIC30
04-00716-02 PDR
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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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Y Atomic Products Corporation
-

ATOMLAB DIVISION. ESTABLISM 1940 **

P.O. BOX 1157 CENTER MORICHES, NEW YORK 11934 USA
' M7N

- Rev. 6/20/83
ENCLOSURE (1)
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' Introduction- the
(.d If neator is a ' simple device for testing linearity andy -
- < dynamic range of isotope calibrator instruments. Its use simplifies ,.. '

.

~

.
'

compliance with the Nuclear Regulatory Commission Appendix 3 et - '
-

Regulatory Cufde 10.A, cetober, 1980 and various state requiremente. ;,- - 1
.-'- - ',- . ,. .

% * * i ~ "D ; " .1] i: .
V

' "-
~~ The Nuclear Remuistory Commission, and other licensing' agen'else i.t.

', author.fsed. A sample Ifeense amendment form .is included la these -
. ".typically reauf re a Ifeense amendment before use of the,Linester Se

'

,! <

-

' instructions as Appendix D. This form should be transferreJ'to your
stationary, signed by authorized personnel, and sent to the approprfste
agenices with any required fees. When the amendment is received use.of
the Lineator is authorized. Note that the NRC Regulatory Guide 10.8

.

-

Anoendix D dated October, 1980 reeufree test of calibrator linearity at
installation and quarterly thereaf ter. * State and local requirements may
differ. The Lineator may be used for this quarterly calibratto's. 1The
concentration of Mo 94 should he less than 1 uCf.per aci of Tc99m..

-1..
, ;

_ - . .

The Lineator consists of four tubes, three of which are'1 gad l'ined,
which can he arranged con ce n t ri call y. The smallest d'i t me t e r t uh'e ihm -

i
- labeled 0 and is used to contain and position a source of Tectnetium 99m

of the maximum netivity to be measured in the dose calibrator in normat
service. The lead Ifned tubes, labeled A,5 & C. ' slide over the central
tuhe, and are used singularly, or in combination. Each of~these''oster.
tubes absorbs some of the radiation from*the source and reduces the
effective source activity seen by the dose calibrator. Use of the
Ifnestor thus allows the operator to simulate a total of eight different
source strengths with. only one source. The effective reduction
increases from tubes A to M t o C, and is af fected s11ghtly by the shape
of the source used, and by the characteristles of the isotope
calibrator.

. .

t The principle of operation of the Lineator is reproducibility over -

| a wide dynamic rance, rather,than absolute enlihrstion. Initial _1y the
Ifnearity of the' dose calibrator must' be established by conventiwnal
means, such as dilution or decay of a Technetfue source. The initial
calibration using the Lineator then establishes the effective reductions
in activity (ratfos of activity wfth lead tube (s) faserted reistive to
source in central tubes alone). .All subsequent use of the Lineator will
show the same effective ratios unless -

1. The dose calibrator'becomes defective. at
~

which ti,me it must he repsfred, or 7
4 2. The Lineator components are damaged or

replaced. Care should he taken that the botto's end of the Lineat,or'

components are not damaged. .

. . u, .

OPER ATIOS
s -, .

Ceneral Instructions-

1- Remove all sources from the region of th calibrator to be
-tested. 4 -

2- Remove the source holder /hanner from the cal brator. Remove the
chamber Ifner, if necessary, to allow insertion of the central Lineator
tube, tube D. - -

'

'

. _ _ _ _ . _ ____ ,_. ___ _ . _ _ _ _ _ _ _ _ _ _ _ . _ . _ _ _ ___- - _
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3- Sat the calibrotor to TC-990. check backu.anad roedidz solch .' '

''

coat . oensi tive ocoleo. Zero est the boekgrausd racding or esto the ~'
value for later calculations. Check sero on all ranges. Note that !

Enr vhsekground readings which vary widely may indicate a defective machias -
*or's changing radiation environment :which will af fect the.calibrettoa.( ,

.: .. . .
-i . _ ,4,., ,. .., . ,

4 ,The Lineator is designed for mee 4NLY with TC-99m. Leadstabe S. . .,

g with a vial of 99mTe whose activity is equivalent to the mawfaam -

antfefeated activity to he assayed (e.g., the first elution from a new
* generator). -The.hase la formed to center-a 10ml-or's 20ml vial. . Place
the tube in the eslibrator chamber with the open -end ud. Use caution to

[ avoid damaging.the calibrator or the Lineator. 'The source and Jeentral .

. . , . .
.

place untf1-the calibration procedure is'com'plete.-7tuhe wf]]~stav in
.

. - -
,,

5- Be prepared to work quickly. - Arrange Lineator c' omponents..'. datat

-sheets and. clock for ease of operation. A complete calibration requires
~

-less than 5 minutes. Completion in 7 minutes introduces'only a If total
. error due to decay of TC-99m. If linearity test duration exceeda 7-

i
.' minutes the procedure'should be repeated.

. . -

'

. . - > - . ' ..
. ..

6- Set the range. switch, as necessary, to read t$e activity' te~
three signiffeant figures.

.., .. , -

CALIBRATION PROCEDURE
~.,s-

.-
-

r .. ,

Mavinz estahlfshed the Ifnearity of the calibrator by standarde-

means. an initial calibration provides the factors to be expected for
_ all future Ifnearity checks, so long as the calibrator maintains its
linearity and the Lineator components are not damaged.

.

After performing the steps afven in the General Tastructiosa (
continue with the following steps, ed.i n s t i n g range. switch to obtain 3
significant figures: e ,,

, .

7- Record the time and the initial activity with the source i .the
central tube, and only the central tube inserted in the estibrator.
: lin e a data sheet similar to or a copy of Appendix.B. .

4

| . , . -
- .. -

, ,

| R--Place tube A over the central tube and lower gently. Record
' reading A.

. - 9- Remove tube A and place tube B caref ully .ove the central tube,
record reading B.e, -

,. .

10- Insert tube A between central tube and tube B, recohdre$df[ng
.AB. .

.
.

-, .' . . . ,. .. -

11'- Remove tubes A& B. insert tube C. record reading C.g

12- Add tube A, record reading AC.,s
.. i

> . ~ . -. _ , . .

13- Remove tube A, add tube B record reading BC.;

1 , c,

! 14- Add tube A. record reading ABC.
| , .

...: . .,-
15- Record time.

.

(. -

.r . . 1- v-
16- Remove and store Ifneator components,' store ~ s,ource in shield.

- . . .
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17- Calculate the wight fcctoro os indicated tha cerk ohoot.'

Appendix A,t Divide tho value for the centrol tub nly'by tha volco for-

' each reading for each tube comhination and enter results in coluna *
'~ 'he a d ed "Pr'esent Factors". Be sure all readings are in the same units

('- (e.g. aCf or uci). If this is an initial calibration the factors should
I he retained for future reference and transferred to a master work sheet

.

similar to or a copy of' Appendix C, in the column labeled " Initial
Factors". Copies .of this master work sheet will be used for subsequent

.
' __ _ calibrations. _ .,

If not performing an initial call'bration continue ich ther

following steps.
,

IR- Divide each entry in "Present~ Factors" column by corresponding
entry in column labeled "Ini ti al Factors". Enter results times 100 in
column laheled Percent Ratio. The ratios"should have values near 100. -

,
.

14- F.xamine entries in Percent Ratio column (3) to be sure that each -

is within the allowed tolerance Ifmit for the present radioactive
.

'

noterial license. For example, if the license allows 5% variation, all -

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 Ifnearity.

If any value of the Percent Ratio is outside the acceptable range
renormalize by finding an average value for all eight percent ratio ,

values and dividing each ratio by this a v,e r a ge , then multiplying each by
100.

If still beyond tolerance, the problem may be due to:

a- Changing background conditions, including activity in nearby
patients. stabilize background activi t y and repeat.

h- Failure to properl y subtract background for each reading. check
and repeat procedure if appropriate. -

'c- Damage to Ifnestor components. Inspect and replace as
necessary. Each component ma y be purchased separately but will require

| s new initial calibration.

d- A def ect in the dose calibrator. This requires repair of the
calthrator, followed by a demonstration of linearity using conventional-

! methods, and an initial cal t hretion to establish the factors to be
expected with future operation with the Lineator.

i .'
20- Sign data sheet and retain for future proof of calibration and'

codpliance with regulations.

.
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, APPENt~.t B INITI AL C ALIBR ATION K SMEET-

- -
.. 4

C'' _ ,,,,

; .t ,*
Dates

.

_ . Calibrator Serial No:
. _ - . . . . . .

,. _ , .

H Operator:.; ,

s . . . . _ _ _ _ . . . . _

Source, ,
... . . , . . ; s. . . . - . - . .

e

' '' ' ' ' '
EERO (Background Reading): - - - - - - - -

.

,

Range: -- - --,

_

'
~

Start Time - - --

.

Tff RE(S ) Reading-Rackground Present' Initial Percent
Factor Fa ct or Ratio

- (1) (2) (3)
0 only 1 1- 100

. ._ .

0+A
,

.

'
,- 0+R
t .

i

0 + AR
'

.

.

0+C
. .- .

0 + AC
'

. -

0 + HC
-

.

.

! 0 + ABC
.

-

.'

\ Completion Time

.

NOTES: _.(1).Each factor.is.the, ratio of.the reading-background for
,,3[, . ,[

'

| tube. 0;onl y.to .the ireading-background .for that entr.y.
'

s

(2) Yalues determined from the imital. calibration.
.:(3) 2 Ratios.of entries: 100 x col. (1)/ Col.-(2) If any entry

-

t., , ' ''

',, ' n.;this column differs from 100.by an amount greater thani,' . . .'' ''

the Ifeense allowan'ce see instructions.

,

o

|
. _ . . _ . . _ _ _ __ _ . - _ . _ __. __ _ .-. .._. _ _ _ _ _ _ _ ____ _ _ - - _ _ ______. __ _ . _ . _ -_ _ _ . -
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'H

NUCLEAR MEDICINE IMAGING. ROOM M
.h [% -i 9-58-E35 9th Floor

, m

as d
saa
.

1

,

Nuclear Medicins
, ,

.

... +.
' Mobil -

Diabetes Clinic Camera Special Chemistry Iab
,

.

i
-

[ | .

,

Bathroom Bathroom
!

.

!

; Hallway

!O
. 4

|
!

!
, Patient Check-in Patient Blood
I for Diabetes Clinic Pressure Statior

; ICU Spaces

i
i

! .

'
,

! -

|
*

'
Note: There are no spaces above the room since this

' -
is the top floor of the hospital.

.. ,
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