DEPARTMENT OF THE ARMY
FITZSIMONS ARMY MEDICAL CENTER
AURORA, COLORADO 80045

HSHG~PMH 13 SEP 1983

SUBJECT: Request for License Amendment, BML Number 05-00046-13: Linearity
of Dose Calibrators
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alth Services Command

THRU: Commander
U. §. Army
ATTN: HSP
Ft. Sam Mouston, 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 uature of the amendment is described in the attached Lineator
Instructions 086-507 (Incl 1) manual.
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LINFATAR TNSTRUATIONS

Tatrodurttion~ the 1fueator 1s a atmole device fFor testing lineavrity am
Adynamie ranp. af f{natope allbhrater fnstvumerst s, lts nse simplifien
comnllacce with the Maeloa Hepwlarary Commisaion Appendix D of
Rerulatoary “ulide 10,8, Detobher, 1720 and vavrious state requirements.

The Nurlear ?oeulatory Lommission, and otner licensing azencle
tvofeally reautre a l{cense amendmeant heforve use of the Lineator 1a
Aunthorized, A sample 1lconse ameni'ment fForm s included {n these
fnatructiane aa Anpendlix D, This form should Ye transferred to vYour
gtatfonary, osipgnet hy authortzed norronnel, and sent to the appropriate
apenices with anv required fees, When the amendment {8 recefved use of
the lirneator 18 auvthorfzed, Mote rthat the NRC Repulatory fuide 10.8
Annondi+« D dated October, 1980 reaquires test of calihrator linearity at
inatallation and auarter'y thereafter, State and local creguiremonts mavw
A4ffer. The '‘tneator mav he used Far this quarterly calibration, The
coneentratinn of Ma 299 ahpuld he lesa than .1 uflf per mCy{ of Tc9%m,

The Lineator consfsts of four tubes, tnrec of which are lead lined
which can »o arransed concentrically, The amallest diameter tuhe {8
taheled 0O anAd fa used tno cortain and position a source of Tectnetium 9°
of the maximunm activity ta he meAsared in the dose calihrator {in normal
serv.ce, The lead lined tuhes, labeled A,B & €, slide over the centrsl
tuhe, and are used singularly, or {n comhination, Fach of there outer
tuhes ahsorhs sone of the radfation froem the source and reduces the
effoerive source activity seen hy rie dose ealibrator., lfge of thn
TThoator thus allows the aperator ta «imulate a total of efight diffarent
nonree atrenplhny with anly one nouree, The e fective reduction
inerenses from tuhes A to 8% to €0, and 18 affected slightly by the shape
of the securce uvied, and hyv the characteristice of the [{sotope
crl ' hrator,

The princinle of operation. of the Lineator {a reproducibility over
a wide dvnamie raneo, rather than ahsolute calthratinnm, Inftially the
linearity of the dene ealihrator muat he estahlished hy conventional
wmeang, such as dilutfon or decavy of a Technetfum source. The in{tial
calthration using the Lineator then establishes the effrctive reductions
fn aetivity (rattas of activity with lead tubefs) fnserted relative tec
soures {n sentrul tuhes alone), A}l suhsequent use of the Lineator wil!
show the name effercetive ratfos unless:

§ The dowe enlibhrator hecomesn defective, at
whiceh time 1t must he renafred, or

2. The Linsator comnonents are damagcd or
rentaced, Care should he taken that the hottom end of the Lineator
samporeants are not damaged,

NPFRATION
ffencva: Toautractionys
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= thwove 11 yu=cens ‘reom the roglion of the calibrator to bhe

- Ruemove th: nource holder/hoancer from the callbrataor. Remove the
ahar sr liner, !f neceasaryv, to allow jnsertfon «f the central Linecator
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o EQl YR nratar ton TR=09s, echeoc: cackegreund cadine using
wA®Y aera'tive s le8, “wra aut the Narkgroaund reading or note the
value far fater calgnlattions., CHee zern en All rvanges, Note That

Sacternnat rpaadiupn whieh wirv wflaly may fu''fecate a defretive machtno

atf n chanalae cradtarfon oratsonmen; whire i1l affpet the calihratlor

G+ Thes Lfapater 18 “welraed foi uwe ONLY with TC=-0%m, lLLead tuhe
with a vin nf NaTe whinee artivityv 18 eauivalent to the maximum
antf{etnated aeti 1ty to *o assave! (e,p., the (lrat clutian from a n»
generator), The haae (8 fanreed tn eonter a 1751 ar a 20ml vial. Rla
Yo tshe in the ecalihratar ehamber with the opea end un, llge cantion
avol | damapirs the calthratar or the Linecatoar, The source and centra
trihe will «taw 'n place antil the ealibratinn nrocedure {8 complets,

r,

error due tao decay of TC=90y, 1fF Vinearfety tesr duration exceadn 7
minuted the procedqure shouid be roncnt»J.

fe Sot the ranmes switch, as necescary, to read the activity to
threr gifponi{ficant figures.

CALIBRRATION PROCENURE

Navineg estahlished the linearits of the calihrator by standar4
meana. an inftial ~althration nrovides the factors to he expected for
Al future Yinnarity checzs, &n loner as the calthrator malntains fis
Tirmarity and the Lineater coamnonents are nnt damaged,

After porfarmine the stona given tn tha Teneral Tnstructiona
continne with the fo'lawlinpg stepn, adtusting ranns awitch to ahtain O
efaont{fiecant “learesa:

Y- Pocor. the time and the inftfal aetivity with the source {n the

contral tuha, and anlv *he central tuhe inserted {n the calibrator.
‘ws a4 Aata shect ~imilar to or a conv of Appendix N,

8= Place tuhe A aver the ecentral tuhe and lower gently, Record
tending A,

9- Pemove tuhe A and alace tudhe B carefulls aver the central tuhe.

reco:d roading P,

10= Thnaert tube A hetween rentral tohe and tuhe B, record veading
Al

11= Remove tuhes A & B, fnsert tuhe O, recor. reading C,
12= %dd tubhe A, record ceading AT,

} Y= Pamove tuhe A, add tubhe ! recoard readlang RO,

1he AdA tuhe A, veocar! regdinp N0,
18« Bocw=d vltme,

™

= Pemare yone! Lot Ffonentar :nrusn.l:t'n"t: qatory nNonrcrae fn ahleld,

W
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i= Pe pranared to work oculcklwv, Arrange Llineator componcents, data
sheeta and clansk for ocase of aperatian, A camplete calihratton revulre
less than S minutes., Camnletian In 7 minutes !ntroduces onlv'a 1% tota



=

= Caleniate tiv afght factors as fodfcated va the wark gsheat,
Anpestds A Nivtle the valiue far the ecentral tube asnly by the value feo.
eaech roadinyg for enach tube combinatti-n and ecter renults in column
headed "Trogsent ¥artors™, e mure all readinea are in the same units
(.9, ACHT or ulijy, ff thia 1a an inftial ealtbheation the factoea ahoy’
he retatned Tor futoure reflevroncre and teansferred te a mastegr work sheer
Aimiisr to or a cor. of Appealdix €, in the column laheled "Initial
Factars”, Copiles nf this mac“er word sheet will he used for suhsenuen.

calihrationa.

I1f not perfseming an lonitital calibhration coentinue with the
fFollowlng asarona,

1P« Nivide each entrvy in "Present Factors” ecolumn by corresponding

entry 1n enlumn YTahaloed "Tafttal ¥actors”. Fnter reasults times 100 in
eolumn Yahe ed Torecont Ratio, The ratfos shauld have values near 100,

1%« Pxamine entries In Pereent "atio vcolumn (3) te he sure that each
{8 within thes allowed tolerance l1imit for the present radi{oactive
materian)l lleconan, Car pyxamnle, 1F the 1Hecense alinwsg S? varfation, all
the values fn the ratfo calumn shou'ld bhe hetween 95 and 105, 1 a1t
rat'‘o values are within accentahle ranve the calib-ation {8 complete and
the Ysotope calihratnr has “een proven to have accentabhle linearity.

1f anv value of the Percent Zatio (s outside the accentabhle range
renormalize Y, findinr an averape value for all esfght percent rat.?»
vali~rs and Adfviding eoeh vatio by this average, then multiplving e¢ach
100,

1f attl] heyand tolerance, the nrahlem may he due to:

a= Chaneing backeround conditions, tncluding activity in nearby
patients. stahilize hackground activity and repeat.

h= Fafjlure to properly suhbhtract hackpground for each reading. checi
and repeat procedure {f appropriate,

¢~ NDamape to lleentar comprnont -, [napect and replace as
NeLe ‘54rvy, Yacl component mav he purchased separntely hut will requiuve
a neow inft't1al ecalihratinn,

-~ A defect in the dose calihrator. This requires repalir of the
ealihrator, fallowe! Yy a demonstration of linearitvy usinpg conventional
motnoda, and an tobtfal calibratton to entahliah the factars ta he
pvasctod with furure aperatlion with the Lineator.

AN. S4pa data sineet and retaln far future prof of calibration and
compliance wit), remulatiang,
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(1Y Baeh factour s the ratdie of the readinapg~hackground for
tvubhe D anly to the reading=hackpround for that eatry.

(2) Yaluees doterminecd from "he (nftal ealibhration,

£3Y. % 2atias of ontrites: VAN % c¢al. (1)/Cal, (2) If any -«
in thia column d1fferas Trom 10D hy an amount greater
t e 'tonnse anllawance Ace Inatructlons,



APPENDIX €= YOARK eui e

Nate

e —n -

Caltihratar Serial Hn!

Aroratne!

——— ——

Ronpems

YPRO (Rackpronnd) Peadine:

Ranoee:

Star - Tine: N

THRV (R Readinp=Mackproonnd Proeaont CIanftia) FPercent
Factor Factor Ratle

(1) (2) £3)

N only ] ] 100

N+ A

N 4+ N

N 4+ AP

n.oe

N 4 AC

N o+ A

a9 4 ANC

Completinn Time:
NOTES : {17 Fash factor Is the ratio of the reading~background for

tuke O nnlv to the reading~-hackground for that entry.
{2) Yalues determined from intfal calikration.
™M) T "attae of entries: 179 x Cal. (1)Y/Cal. %) 1f anvy ent:

fn thia enlumn dlffern fram 100 Ky an amount greater tha
- the tierenae gllonwance pee tnatiuctlons,



APPRE (o b )

PMMENTME ST BEAageeT

- ——————— | . . ¢ T o,

In order Lo he in rompliance niease send the follewing to your license
avthority ‘state or PRTY, Remomheor to nee vaur faciliey statfonarv and
rofererre the YHeernso nuanher.,

MB® nr Sta e lLicenge *:

S —————— —— 1 o o o

Facllity:

- — - PR ———a = . — o — b —— - -

Addrerss:

- ————— — v " ——. © —tn vt 5= o —— i < s . o P OT—

Cle v State: Zip:2

Contact: '
(Technolopiat, Consultant, NDoctor, Administrator or RSO)

Phoane:

Contlomen:

Please ammend onr l{eense to nallow our dose
ca thrator to he checked for dose llnearity
with the moade! OBAE-S07 Lincator manufactured
Yv Atomie Proaducts Coarporatfon, Test
resulte will he malntatned in formg similar
tn thaes provided In the manufacturers
tnstruction maraal, The teasr will he
wrfarped an oner the ftnatraetion mapual,

A') vorvecet fue act tan: tudteated w111 he
maie,



