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DEPARTMENT OF THE ARMY
FITIStMONS ARM Y MEDIC AL CENTE R

,

AUROR A, COLOR ADO 80045

.c

3 SEP 1983
HSHG-PMH

SUBJECT: Request for License Amendment, BML Number 05-00046-13: Linearity

of Dose Calibrators

h P h)i

THRU: Commander
U. S. Army I alth Services Command
ATTN: HSP -P
Ft. Sam ouston, TX 78234

HQDA
ATTN: DASG-PSP-E
Washington, DC 20310

TO: Nuclear Regulatory Commission
Material Licensing Branch
Division of Fuel Cycle & Material Safety
Washington, DC 20555

1. Request that, FAMC BML Number 05-00046-13 be amended to allow our dose
calibrators to be checked for dose linearity with model 086-508 Lineator.

2. The nature of the amendment is described in the attached Lineator
Instructions 086-507 (Inci 1) manual.

FOR THE COMMANDER:
.

J -

;;;r M
1 Inc1 JIMMI C
as LTC, MSC

Adjutant General
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9703040199 970220 i-

|
PDR FOIA
CLADE96-395 PDR m

ADORESS ALL COMMUNICATIONS TO THE COMMANDER

;
- FITZSIMONS ARMY MEDICAL CENTER
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I. ' 4 F AT OR I N S T R tI CT I O N S

a.

4

Introdu-tton- the linentor in a ninule device for t e s't i n g linearity a n.
d yn n m i t* ranF" of inntnoc allbrator fontrumentr. Its use simplifien
c o m p l i n .. r: e wIth Ibe flu c 1 e n : R e r,n i n e o r y Commisnion Appendix D of
Regulatory Gufde 10.R. October. 1980 and various sente requirements.

The Nuclear %culatory Commission, and other licensing axencit ,

tvnfen11v reouire n license amendment before use of the Lineator in
authorized. A namnle Ifconne amendment forn is included in these
instructions ns Annendix 1) . This forn should be transferred to your
stationary, 9fene1 hv nuthorized nornonnel, and sent to the appropriate
4Renice9 with any required fees. When the nmendment is received use of
the hineator is authorized. Note that the NRC liefulatory Guide 10.8
Annendix D dated October, 1980 renuires test of calibrator linea ri t y at.

instn11ntion and quarter 1v thereafter. State and incal reautrements mas
differ. The ?. f o r' n t o r mnv he used for this qua rte rl y calibration. The

.

concentration of tio 04 nhould he less than .1 uCJ per mci of Tc90m.

| The Lineator consists of four tubes, three of which arc lead lined,
which can he arrnuned concentrten11v. The nmallest diameter tube is
labeled 0 nnd is used to contain and position a source of Tectnetium 0"-

of the naximun activity to be mep ured in the dose calibrator in normal
service. The l'end lined tubes, labeled A,8 t, C, niide over the centex1
euhe, and are used singular 1v. or in combination.- Each of these outer4

tubes absorbs sone of the radiation from the nource and reduces the
effective source activity seen by the dose cnitbrator. Il s e of the

~

linentor thus allows the operator to simulate a totn1 of eight different
tiource atrenethn with onIv one nource. The effective reduction
incronses from tuhon A to 8 to C, and is affected slightly by the shape
of the nource used, and hv the characteristics of the isotope

'

c11'hrator.

The principle of operation of the Lineator is reproducibility over
a wide Avnamic ranco, rather than ahnolute calibratinn. Initially the'

Ifnenrity of the done enithrator must he estnh11shed by conventionn1
means, such as dilution or decay of a Technetium source. The initint
calibration ustnn the Linentor then establishes the effective reduction $s
in activttv frntion o r activity with Icad tube (s) inserted relative to

,

source in central tubes alone). All subsequent use of the Lineator wil'
$ show the nane effective ration unless:

1. The donc collbrntnr'hecomen defective, nt
which time it most he renn! red, or

7. The Linantor comnonents are damaged or

renlarid. Care nhould.he taken that the bottom end of the Lineator
::o m po r c n t n are.not dam 1ged.

OPER ATION

re n e r .1 1 InrtrterIne q-

l- Ittwove all .norcen <ron the region of the calibrator to be
'

t e n t e .t .
.. .

Remove'the nource bolder /hnnter from,the calibrator. Remove the'"
-

sharNoriliner, if necensarv. to allow jnsertion of the central Lineator.,

...y . , v., - n

._. - < -
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o <nt nra*nr to TC Ont, chee- .ackground .uading usinc3- Set *

- n e. : e r r .' t J .c r. =,:les. " .. r n out tle Stekcroond reading or note the
a value for later c a l c u ' a t f o n r. . i h o c '- zero en all rances. P! a t e that'

backernund r e a d i n e r, whic' "irv V I .' a ly may in'' cote a defective machin.s
.

nr a chan" Inn . a .i f a r t o n eretcnn.nent
wh t r ', ei : 1 a f '' o c t the calibrattor

4- "c h a fineater in de-l'ned for une r 1 *; 1. V with TC-On . I.o a s tube '.

f '10 m T e whore activitv is oculvalent to the maximumwith a vin' o
acticinated ac t i"f t v to 'e assave' (e.r., t he first eintion from a naw

cenrrator). The hane in r o r - o <l to crater a lon! ur a 20ml vial. Plac

t'e t s ke io rbe calIbraror c h a r. ' c r .c l t h the noen end up. Il s e caution t

nvo!. damanino t be calIbraror or the 1.1 n e a t o r . The source and central

tuba wi11 tra" !n 01 ace ontii tbe ca11bration procedure is complete.

S- Pe prenared to work notekiv. Arrance Lineator components, d7ta
sheetn and clock for cane of operation. A complete calthration reonfre

lens thar. % minntrn. Comnletion in 7 minuten Introduces only'a 1% tota
error due to decay of Tr' n9m. If Ilnearfty tent durntinn e x c c e il n 7

.m- n. .t t e n the p r o c_e d u r e should be rencatad.i +

6- Set the rance switch, as necescary, to read the activity to
three sientffcant finures.

r' AI. T R R AT T O N P l! O C I'. D L' R E

'i n v i n g estahlinhed the li nea ri t y of the calibrator by standard
maann. an initial calfbration providos the factorn to be expected for
al' 'uturr linearitv checks, so lone as the calibrator maintains its

e 1.I n e r. t o r componentn are not damaged.lirearltv and t h

After performine the atenn riven in the :.neral inntructions
continue with the fo!IowIng stenn, adtuntiog rance sultch to ahtain 1
91entficant 'Ien ree.-

7- R e c o r e, the time and the initial activitv with the source in the
contral ruhe, and only the central tube inserted in the calibrator.
Una a data sheet n f rr l i a r to or a conv of Annendix P.

R- Place inho A over the central tube and lower centiv. it e c o r d

reed!nc A.

4. - Remove tohe A and niace tube R carefull' over the central tube.
record readine P.

In- Innert tube A herween central tube and tube n, record r e a d i n g.

A9

I1- Renovo tuben A& II , innert tube C. recort reading C.

17- *dd tube A. record r o a .l i n c AC.,

11- Remove tube A. a d .l tohe h re ord reading RC.

14- Add tube A, recor' raadinc i"C.

15- P e c e. d '!ne.
he

i t. - r e n o ., e and .iore finentor c o no . . . n . . n r .i .' ntore neurce in shield.
..
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~ lt- Cniculate-te." alcht inctors as lodicated on the'unck thoet.
Annend1x'A; h 1 v f ile. t b ei value for the cent.rnt tube 'ontv by 2he value fo.
each renelind;for.ench rube c o m b. i n n t t r n and enter results in column

g

' h e a d e rt ; " P r e n a n t . ita c t o r n '' . 't e iu re.n!) readings are in the same' units
(e.v.'mCf or or*f). !f Ihin in .i n intttal e n 1 I b r n t l 'n n the facturn ohnu!'
he retained for future referince nnd transferrect t'e a master work-shee'.
nimi n r to nr a c o p *, of' Appendix C. in t h' c column labeled " Initial-~

Fa c t o r s ?' . Copten of tbls nastnt-work sheet 911,1 he used for euhsecueni
ratibrations.

*If not perimrming an Inltfal callbratinn:centinue with the
- following n:enn.

IP- Divide each entrv in "Present Fa c t o rs " column by corresponding
entrv in colunn labeled "inttial 5'a c t o r s " . Enter renults times 100 i n-
column lahered Dercent Ratto. The ration should have values n e a'r 100.

4

19- Examine entrien ~ 1n "creent Ratto column (3) to he sure that each
is-within tha ti l l o we rl tolerance limit for the present radioactive
material.11cenno. "or evamnie, If the 1fconne alinws 5% v a r i a t I"o n , all
- the values in the ratio column should be hetween 95 and 105. If all
. rnt'n values are within accentable rance the calib ation is complete and
the isotope en11brator has been proven to have acceptable linearfty.

If any value of the Percent 't a t t o is outside the acceptable range

renormali t:e b v f i n d i n t- an average value for all night percent rat:a
values and dividing e ., c h ratto hv this average, then mu l t i p l yi ng ci n c h b'

1nn.
'

If.ntill heVond tnlerance, the oroblem may he tl u e to:

n- Channing b a c k r' r o u n d conditions, ineluding activit y in nearby
patients. stabilize background activtty and repent.

h- Fa i l u r e to properly subtract background for each reading. c h e ci.
,

and. repeat procedure if a pp ropri a t e .
;

n mnge to ll-eator comonnent". Innnect and re pl ace asac-+

,

nece4sary. Each component'mnv he purchased senarntely but will require
L a new i ni!!n1 ea11bration.
.

d- A defect in the donc calibrator. This requires repair of the
. - en1thrator. I n 1 1 o ve .1 hv a denonstration of itnearity ustnn conventionni

me t hod s n nel an Inittal en t i brnt lnn to entnblish the inctorn to be'

e r n a c t o rt - w i t h ' f o r u r e' ono ra t i nn vith Ihe I.I n c a t o r .4

,- . ;n- Sirn data nheet and retain for f u t u r re proar of calibration and a

compitance witb re gu l a t.8 on n .

,

'

s. .,.

D

' *

e
''. e

4

r
,

T

' .. 6

$

__ _ _ _ . , . . - _ - - - .- . . . . , m ,,,.c. ,, _p



- - = . .

.
.

;. .

Al> r e n n ,Av unu ,..r.

k_. b ,178 h___.- v-,
G '

''#i ? I b r a t rs r Set fal N .:
,

R"- a'"r
._ . _ . _ . .. . . . . _ . .

T_c. - 9_y m,,,.tc,

- . . C7 , O O
_ .. . . . . . . .

nnn cna c n r r n n ,1.i ....,ai,,,..
-. .._

O ~ S Q. e cl-._ Af9_.+ M _r a n ''" :
...

._ _[NA_._ - _ . _ . . _ _ _ ,

Se"t 7ime:

r n ,u < e, 3 n .. . . . i i , , , . . n . . 4 ,. , . . . , , , , , , . . . . . , , . . . , , , ,, i t i ,, i r . . r c .. ,, ,.

Fa c t o r enctor Rat 1o

( l 's (2) (3)

o only e ci. I f 100'

_.

3- 38 3 d.3 36Y 19.)n+A

. / .'.. b . . E'$ kN ftAo^ n

/7x M.37 77,oo Sfo _

c c-

2. A16 2'o. 0 %.A 7LSa ,.

9%ep ' E_ B"' /#4 _. -
.

,Ot'3O D/4 c7PA >8 77,3n ., n ,.
. - . _ . _ .. - - . . . . -

.__ .. . . ._ __.
$8o00/&3 7 # 6L 'WG

.

>< , , A ,, C

_
!Comoletinn Tine:

\'0 "'S: / II "1eh factor in t he ratto n' t '' e r e a d i n sr,- h a c k g r o u n d for L u b-
'l s.a 1 v tn the r o a rl i n c - h a c k e : o n n <l for that entrv.

( '' ) " ;t l u e r d . t o r in i n o ,I from the 1n1tIal calibratlon.
h.

( ~t t '.it t o n of ..o : 1:. Iti'i x Col. ( 1 -) / C o l . ( :' i If a ti v e n t r y l ii*

t h i e; c o l n ia n ,1 1 f t e r .; from FOO hv an amount greater than the.

11.onse allowanco nee instruct i no c; .

- - _ _ _ _ _ - . _ . _ _ _ _ - _
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I'.i i ! 'e r a P in F 'i e' r | Ji I No;
- . . _ . _ - .

'> pe r n t n t .
. . . _ . . . .

!;a u e e c :
- .. ._. _ .

7FPo ( R a r tr r r o u n <l r e .i <l i n ie ) :
. . . . . . . . .. . . _ - . - . . . .

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

9tnrt Time:
_ .__ ._

7 " n E ( ". ) D o n el ' o f* - fla c k ie r o n n <l P r e r. e rtt Intttal Percen
Factor Fa c t o r r.atIc

't) (2) (3)

0 ontv i 1 100

0 + A
. - . . . . . .

q+ n
. . _ . . _ _ _ _ . _ _ --

') > A I;
--. . . . - _ _ - _ . . . . . . . . . . . _ . .-

0 . c.'

, - . . . _ . . - - - - - - - .

0 + AC
- - - _ . . . _ . ... ....---.. _

a s. nr
-._ - -. -

O A ABC
. . . . . . - . . . . . - . . . -.

. . . . . . . _ . . _.

C o ri n I e t I o n ?ime:
-

:OTF3: (li P. a c li factof I the rnt io of Lhe r e a rl f n c,- h a c k g r o u n d fur

tube D ontv to the rea st I n y-ba ck c r ound for that entry.

(?) Vnlur n <!c t e r m i n o rl from t he i n i t. n l calibration,

b (T1 ? "ation of entrien }nn x col. (')/ Col. (2) if any ni

in thin colonn il l f f e r s from 100 h- an amount 9. r e n t e r t
t .. 1 I ._ e n 3. c n1Inwance nec InntructInns.-



.-
. .

g. .
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hatc:
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r;i l i b r a t o r 'icrini No:

O r e r .i t n r :,

_

'i n i r c e :

*/ PRO (Racl<rrr,un<f) D n.i<f 1 n a :
___

Rance:
.-

'i r a r . T1 tae :
.- -_

.

Tii n v ( s ) n o n ,1 I n g - H a r k e r o o n .1 P r" mn r InfLin! Percent*

Fa c t o r Factor ?.atio
(1) (2) (3)

0 only 1 I 100
_

0+ A
_

O+ R

0 + AP
,

n.c

0 * AC
_.

0 + TlO

O + A f1 C
_ . _ . - _ . . . . - . - - . - . . .

Completinn Time:

M O T F.S : (l' F.ach factor is the ratin of t h '* read ( ng-back g round for
tube O onlv to the reading-background for that entry.

'

(?) Values determined from intial calibration.

44 1 ) ? 9 a t t n <i of ontrion: 100 x Col. (!1/ Col. '') If ant ent-
in thin column il i f f e r n from 100 by an annunt greater thn:
tho i I r e n ai e '.i i 1 n u a n c e nee 1nntructinna.-

.
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in order to ho in romollance nicane n e n it the fn* lowing to your license
authority Intate or " I' " ) nemonher to use vnur facility stationarv and.

re f e re n ce the licenso nonber.

'! R T or S t n '. e I.icenne -' ' -
. _ _ . . _ _ .

Fn c I l i t y :
. . . . . . . . .. - - . . . - - . . - . . - --

Add re n s :
..

Citv: Statc: 21p:

Contact:
(Technologist, Consultant, Doctor, Ad mi ni s t ra t o r or RS0)

Phono:

Cont 1cmen:

Plenne ammend our licenne to nilow our dose
en 1 brat n r io 'u. checked Ior donc 1 f iie n r i t y

with the modo' 086-507 1.ineator marin f a c t u red
bv Atontc l' e n d u c t s Corporatlon. Test
renuits will be maintained in Forms ilmilar
to r S n .. prov'dori in the in a n u f a c t u r e r s

instructinn re a r o n 1. The rent vi11 he
...: r .. r n o .t .i n nri the i n o t i o c t I on mnnoni.

A'? c o r r ea c t I v o .i c ! loor I : d I c a t t. d WI11 he
m ;s .1 n ,

b
.

el

$ %g

Y N 'S


