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The 1a-Plant Bmiwetion of & Uranius EDA Systes
by

JAMGD R, SPRIVRLE, JR., WORACE R. BAXMIX. DIAMA . LANGNIR,
fOMAD R. CAMADA, and THOR % L. GANGIDA
Loe Alamog Beientific lobotatory, L Alasos., Hes MREICO

BETRCT

The Las Alsas Beioatifie LAMOTALery Mao an unirradisted enriched uran.ar
teptoceasing foriliny,

Yol iowd types sl clutions are ganvrated in this facility. Including dist. .-
lstes and roffinates COnMiIRING ppd of aroniw and eencentrated solutions wit®
w &0 erem C/t. A a#ditieh 0 wany! aitrate and BNO) Lbe solutions sa;
also CentAln Bifeniw, AlSGiwe, flestide, ond Shall amounts of Rany Betsls-

A wenivh MIvLIER 3084Y YR (DEAS) Mm¢ betn imdtalled tn allow sccurate
ond Bude 1LGwly Proergt GOALIS], OUDWANMDilitY, and eriticelity éata to le
ctuinet. Tre URAS astays ore Gafe Iy & Wriety of tecinique (het éepenid upor
subie=Di-ia-ail Sigd=oo2lztia® Saili) aatma-cay GDeetrasadDy intearated with o
AMETAEtive, 8907 -6E ited Souputer gBfmmre

Tigat santrel of the agsven’s perlernanes 10 uunulad Py constantly son;-
toting U UBAL states. Bolily Sasowremsat SMRtIO)l SequUIntes afe (oquicred. and
the cher (0 (ovoed by Lhe oodwire % periere theee 924 iences.

Rowtine sssaye roQuice {00 ¢r 1099 gsasnis fer & precision of 0.38 cver the
comeentIstion range of 3400 g¢/t.

A coupetioon of the VOAS previsicn and eotwracdy with the” Sdteimed Iy . 'adi-
tiem] Gatertive smslyticnl ShemietIy LOCMAiqQues (SOlariBetric ond YOluletric)

15 prosentof.
IETeDé: e .m Assay, Densitanriry

T Lo Alssps Suiantifie Ladw oy (LASL) kne cpwaced an wnirresdisted ariched urs-
B1um reproveasing fasility fae I3 pesrs. This foci)lity gesesatis solutiong with eranius
eomoencrations wmryley frop 0.001-000 oteas/lites. Oatil Jeawsty of 1976 Chami@m) onalys:t
e el (o onuLbLL iy wrd & staple M0l-0acod single-Ghamuer] smiyser whe @ied fot
process USSR ItIMLIty safely. Beapite Lts aorurecy. the Chenicel aNalyuis wee not
tisely endugd for prastienl one, sem! 4sapite it0 ilselimess. the Fal-based SYsten wap NGt
suffsciently astumite fex proeatiea)l wes.

In pesgmbex of 1978, Sho LASL Cafoguards techmology growp. O-1. imstai'ed s Dranivm
Solut'ex Asday Opstem (SEAS), AMior am leitia) eslibracion pariod the USs Nt (AL
routing eperatie 1a Juwwncy of 1975, This inetremant imcoOrporated koth the process
SN/ LIy (Emiies cae Mo SSSSmtsbility functioam tlam ose device. which can
Sesecre the U S91loll 0 SERGERLIITIERS 0 # )1.80 (3-400 ¢/t) or Metusr.

The f(ollowing oueriont will descTibe e Plant and its Beasurement points, the
tmetruasny ond (08 Gperatien, and Sn ovalustien of the iRSLI UNEN?I 3 SCCULSCY &NE Precisiorn.

TERX GRNITWN EECOWERY PRCILITTY

The onr(ohed uraniwd seovvary ic esrriaf Owt By the [Xysical chswistry and Setsllurqy
powp, B~-8. A sec*ieh of this GIOWp GPIALER two plants, s Cuncentration Plant that is
prizas ily for hepd-end prececsint smd SRlveat exirrctian ard soncentrstion and a Final
Mecovesy and Puwr.ficatian Plant el L5 primerily for internediate prorensing and (114
purifiostion.



Virtuslly erety @olution GEmaeated i the SRTWMGR) o5 pivyeien] Banijulation duting
processing and put ifieatian 1o Sesturad In the USA3 o8 vall o3 solutions sbtained froe
ether grovbs. OSame of LACE (V1lutiGNs GENAIA Meny Boterisle Desides wranyl mitrat- oand
WOy SUCh a8 SLrMRiEs, Atediun, Slusinus. irem, codiun, Phoepnstes, Bulfates. &  tisce
cacunts of variowd Betals. Brue of thoee lans, jten, Siteaniwa, onf uiobiem IR [ -ticuler,

Aerfare with the ehdnici] analysis of Wenive By the COierimetric method and B. ..t be
rowoved Pelet 0 ANaiYsis By sOivent eftcestion end eleztrolysis.

graphitie ~xteriais (fwl rode ond SReEting residues) 850 ctustnd, Bil18d to & powder,
and Gutned 90 rOEOve GE0ORtiAlly 831 the GRTben. The 2k 15 losehed with hot 608 (1IN,
W) and ehe slecty 40 f1200ced. PO ilerace 18 aosayed for ssseultabi’ity and for
procets eentrel/eritianlity. Ths uroniut 46 SyRiaally ia the 3-8 ¢ (/L renge. This
fiitrate 0 esadinod with f11erseee fyem the B303 Pretipitatien mentionsd balow,
concentrated o0 abaut M-29 ¢ WL (200aye e Gume Guring the eoncentrstich tot process
cortrol, snd o £106) G0y 16 Guae faz SESOWNIODIiitY) end 2un Lheough Solvent extractio:.
™he reffinaee 13 Dassured far DAUEUMSDLLLLY SRS W etartine If it can he diecarded.
TYPiI®m] sseaye give §.345~0.010 ¢ W/i. 342 oQuRous prefust is soncentsdted to about 300 ¢
U/t ent 15 ampliyned £Or POth AOIGUREDLILLY ond Provecs santrol. The distilliste froe this
CONCONTIALtIEN SLOP 00 Wil 08 GLREES I3 160 200ayed fer ARXOWNLADiIlity and to deteramine
it 1t osn D@ Giseotdad. OLeape ore tYPimnlly in the remge of 0.009-0.C10 ¢ U/

The JOROOALIENNd AQUONC PrUEmET id $53550SE 29 me Ylerace aseayed for OCCCUnRtad;l-
ity ond prososs Gshgrol, T U 48 dhes peu2ipineced with ond the resaltant slurry
1e fileered. Te Preeipilais ie GB)21006 W ow fiwel ! » Pute Dy0y. and the
fiitraee (o sonayst (3=10 G U/L), ommdinek oith ether £l1t7a000, end recyclad throusth
86 lvont eRurasticR.

fongrephiitic sotitisla (roge., ¢loves, Wwsls, @te.) ore Burmad ond the Ach I8 leachod
tucorsdioniy with hog B0y end ¢ Bisvere of W B W-1.7 w Bt 50-100°C, After
asling, e casen flesidy o emplesad sith Al (MD3)y omd slugey 10 filcered and
sotered (ax peodosn GoRttsl. © SNyl Tenge Lre» )-89 g ¥/(. T flltysts, w.ict s
relstioely wmetsdle,; I S3R chrouph 831 astrection and the agurenc grodust is trested
so ésestibed absxe.

All othor Feeidng] siids Shet MBTe Been (NOTiGwSlYy lesched with ERDy afe trsated
e e 48 thy QOh £rOP Surnitg ANNELOPRINIG CITEUERIDlA0 ASMIPL AT the l@ech with b

it

T TANTUN SOLUTION ABBAY SYSTEN).d

T™ho OBAS G2NSFe are Sede WY & wvesioty o SOWALued thet dvpead Pon state-of-thi~are
NAGH~-10us LUIGR GRIRE-TSY SSUCIICOSIDY ARSIPTRLCE wilh an Lmteshative, weet-Ofldnied
conguiter eofWsso Poshage. The UBAS is sham ‘n Fig. L. The Jardwsre coet df such &

systos {5 appecuitetoly 060K,

T™He dosign of tho DmAuressnt SMASIgR, Fi¢. 3, W usrmined by the wids range of
ECALUD GORCEALIILIGNS PCISeit 15 the Peoaic Ohf Che WOEntedios %o which these RUS\ be
sesacrad. The Gmmsentrovien rangs, 0.581-400 ¢/¢ wreniup, {r divided (nto th/ee saterial
svegorise deaeyibed Bolew. Dok MMPWY Wme ¢ SdEiicagonsiny SUIntable BRAJSUFORENt POTT
ineo whisk 19 plaved 5 Plestis Bett)o GMMnining the sasple. The sasple 58 rozated irto
the sessuswsont Positiss sbovo the So(Li) dntaster for e csury.

™s Qo(Li} devawins i3 o ¢lased-ond Srystal with a dismerer of 42 se and 8 lingth of
0 wp. o velatiw eftisicaay snd roasleciey at 1.33 MoV gre 78 and 1.79 rev. reehec-
tively. ©he comlvdich at 132 we¥ 48 0.0 koW,

Pi9. 3, & awtouny Svswing of the statich W9, shono o ssag@le in the BIerIreden: Rosi-
tion, The Infos Lawk Desitians asd MOléo e WOPIe anturately above the collimated
Sotactor. The pogition indieator io intesfeosd 90 tho Somputer and checis ihat the Rusay-
se3 hos placed che sempPle in the WeasUToRmAt Poet dogresponding to tho aaterisl category
for which be L8 requesting an smsay. The 0% weesmisstion smurce 1s mountad suery phe
soaple and oy e i9038t0d from it by an CEALSd Compurer-orBtIolled shutler. & [w]
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1. The USAS measurcment station
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20uroe 18 Placed an thO end of the indicated plug nearast the Gatector. The 0% gg-sav
AL Ay 10 HSSD 89 RO PRIN-00ABI18ING S gMel fer the syolem slectionics.

Stantard Migh-208lulian Ql0tiOniss 26 wasd W0 Proeecs the UFAS értector signals.
the syesten 1o sentrelled Sy the BiRiCUBgURET VIS & Drograd weitten in BASIC. The pregra~
and th~ final results of e0Ch Sesay ane otoced en floghy €iskettes. There ste tec CRT
techirale far operater intaceet: and & Mrd-aepy Printer for tin redults.

Buring NECBAl SPIratien the wder Ppushes thy “2oquest ABsaY* Mutton and then is pror;ted
to onter & lime of Snfermetion € 2ie CRY. Thie Lime emneists of operstor ID. sample I3,
sanple type. Welupe 8 DALITI4) DANSIS WA (Xl Irex. POURT time, ONd MAEPle enrichaen:.
when this ANTEEMICIEN 46 SOME 00 the GBEEMtIY, g aseey Degine.

Moo GENRO-C8Y &84y WMEIRIQUES (1¢ 200d. UL eNCrespending to A material categor;.
Thr aoterial GGy is Setwwainsd By where the S01uRiOR wrigingtes within the plant’s
process. WRALUR %0 5 azge G09S0 S100 MLATALIAES LHe WAALUS OONC Atration fange within a

given cactegery.

Material TYPs ! (uiohiud scndentzatiens of 0.801 W 2.3 g/:)1 These Dy-products
nofmally GSRSALR & very Gmall frectien &f the total sraniwn procesesd, and thersfore highly
SCCUrAte 28CAYS Are ROt teqQuired. Neveved., 45Ca AUEt Do ovailable et & 108 one-sigma leva:
it & wtanich conssatratian of $.81 ¢/t in ocder % SNtesmine which eolutions mest the
418p0sal ERitOTION.

The asday is Gode by Piystting 30 et of the type 1 ediutien into sn Bi-cc sample Dottle
and pasitioning It AbIve the etevnet. A P2t 16 ooCeulated for 2000 8 with the
tza80Ri00 @R ghytter Slsoed.

120 amecatretia: of wartwm oy I Gstatmimd frOB these date by

'y " mm.‘nmm.

weto 3(003) ond I(Pulsex) sre the mumber of GoWMts i ke 136-0e¥ aud puluer peshs respece
tively, and £ 10 & RILOTECIGR oEnetant detorained Tred Mandasds.

The results o & 99tiow of teffichte Wiandasrd HMMOWORIAtS 470 SulmaTited in Piy. 4
viesd X (8 plotted wwtowe log 0y. The di8killate € wine we found 0 B APPTOXIBStEly
190 lasger tham fex ths soifinate. The NCPuter el Uuale CERUires the assayist XX identify
e eomPple 98 ¢ 64Ati11ate @ reffinste £ was the JICTredpunding B W lue in the duta
.alyess.

mtarial type 3 (wnaiun encentrations of 1 w 3 ¢/ii: Ae with materiesl typo 1, the
esssy Gopasds GA the DMscursemnt ¢ the 23y L06-xe¥ gamme~ray intensity. In sdditien, »
LISNARISSIGR SOMESERERt, WRish Osirasts o7 the abeurption Of the l86-kevY gamme ray in (he

sanple., 19 requised.

R the ranemiscion Chirs.a ray ot 108 3e%, s @etersined by CeSsuring the trancass-
slane, T) od T3, o€ thw 177-0e and 1300V geama rays and lLincarly interpe
ncing. The Srsoowmicaion P ia ther given Wy

Te %y eng”B/2( 8 Tyl .

The adesy is mdde Oy Plpatting M « of the type 3 eslution into « 30-ml bottia, powi-
tigning the SEaPple s2ove ion Grtestst. ead aimuitameously counting the L06-xeV and the
transmiccion JERE roys for 400 sasonda. Tho WANIGR CINCONTIALIGR 18 ODWLINDd {IVD thede
tata by

- L]
L] &)

RiT) wio GtuiBined using & Get of etavderds with 3 < [, < 35 g/i. The tranemissions
were Rasdured veletive w0 on identiosl weter 3asple. Typical results are shown in Pig. 8
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whete £ 18 plotted veraue 1/, . The #0lid Line i3 & Linear loast sQuares fit to the deta
and gives K(T) for the T eange of intereat. YTiw Gelibration .uncticn should nut Be eatra-
polated beyand Lhis tANEe 88 the LineArity ssauepiion will mot hO16 for saalier T. The twc
deehed Lines ropreesnt & ¢ 0.38 warietion Ln BIT). The low concentiations (.2 9/.) damon-
(terce o ¢ 0.7 proginion, while Whe Digher sencontrations (-390 ¢/() denonsirses a ¢ 0.)5¢
precision for the 400-0 eownt timel.

Material Type ) (wonive oeneentratiane of 100-400 ¢/ ) fIanty-oc sempies, placed .-
e %-nl DORtIes: 0 aB0ayed By oM AUSCIPLioR-edge densitometry techniqua.: The nomina.
count tame in 1000 sceents. The retio of ttenamisvions of two gbmma rays frow
6991 (110-107 and L30-00% Qasa f8Y! @iih GNOIGIN6 SN either #1800 Of the uras;u»
B-epscrption edge (119.0 AeV) 1o Rossured, relative 9O & watar etandard. The ratic of
transaissione, R, 48 then ¢given By

LAY TR SN P YT 1}

ke VLY !'lx,a‘ *

wiw.> 1.130) /73113861 49 the roetio Of the peed itmtensitiss transeitted tAICUG™ the AAFple a=3
le1ald) IgildC) 48 the inwerse of that tati B .0uwred thiough the weter atandard. The
latter 18 ¢ conatant far & Givan REONABINSIEN SINIOD CAD Noeds t De BeadJred only Once.
Tiw Wiai sishiss ooncenrroeieon. 2.14/1). 10 then given By

.m

Y [ SN

The CRLiBINRIGN GORALAA” R 18 GNterninsd weing & oot of Standarsis that &. . fepresenta-
tive o tha tyPpe 2 W:wp.ec. THe retults 6 & USAS eterial type ) gulibestion is shown in
Tig. 6. Doch POLM SOETeG e 3 &8 aveeage of AL avsay:. The standerd daviation in
osch of the fous Sverages fu $.99A ar lews. TRR emlid unrautnmtn data points
of tha faRstion WG © 80y ad ylivids s B valee of 4.180°1077 /g, with & steadard
daviation of A .78,

Although ths URAS 16 oxizedsly abls., 180 Petfacasnte (6 ¢heched dily t© ensure
accurate SOBAY tesslis. The evandasds weed for this purhote eonsist of & roferende plastic
standard fer type 1 scaswrconnts, o §.0038-gi-thick 9).130 enrioned wien:e il (POIL-2)
0 cheot type I and typo 1 perfermause, sl & 0.082%-om-thich dupleted wraniva fotl (POIL-)
to soniter type ! pecismmasnee. Both folle afe eavesed An Piautic. Secondary standazds are
vied sather than GPluticn standnrds DeOaIss CNYEIienos Nas S that the plastic sasple
ONtALANtE 80 LAdORDte fer lane=tois StOrage o the solutions.

Tt @&1ily pfiornonss ehgoh roviime semciste of a.u:uln Sas0e three standards and
SONILOT IR GOLEIN PErSDEtets. THO AsRensity of *ho )5 eDurce 18 verified 8o sutfi-
S1aM'y SCOUTELS SNSOYS OIR B9 GBASIRGU WIth L Woraal count times. the tranmaissions
throwgh the fodle must foll witkin gredefansd limsts, and NG FOIL-2 IMe-weV pesk irea is
checuad Jgalant Pradnfingd 14@it. 12 thowe t09ts Are Paosed, Leasyo are sllowed tor the
remaiide: of the doy oud Af sy teet is failed. L0 appIopeiate alarm Sesusqe 8 Printed at

the tasumirala,

Figuie T shiwe & soosut 48-day ocics of TOIL-3 tesuits. The normslised l¥s-ikev peex
8260 (5 Platead a0 & funsticn of Ci0a. The etandard deviation in thase deaa {3 3.430, »
typiml wmim fof & sontkly avgege. Fipure € shtws W pecloras.cn chech results {roe
FOIL~2 in Che form o0 Q00 SUBivEient SGRGERLINtIGR &3 & function of t.me. Tiw slandard
Muum‘:‘m FiiL=-1 €ota 10 0.850. T prfocmonoy abelks should be soutte indaperdent
anf the Sty hengs indiceted @ Jely 3. 1979 ‘the lich day in 7ige. T and 8) had
a0 offact G the Perfernormy oheok JArANCLers. TR 0 figures duacratrste the shogt-tura
otability ™ che SBAR. The long-tere gt fermsnce OhsCR rosuits Show & Aimilar patters and
816 2190 veriflied with P isafy oDluticn stomderds. In (e curtent moue of operation. hw
CSAS calikcmtion (8 checkad sgsaimst fresh Prisary solution standards every iz monthas.
Calibratian shifes as lacpe &8 0.3% have bean divcovered. Typiorlly they Afe APPIORiIBAtely
0.3%.
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T %' mutos hac 8 32-tay Melf-iife and sonaequently it sust be replaced sbout
thicy times 8 Yoar. ft oan be (tradiuted ond roused iwt @nly after 8 fOuUTEO Aln~ween
coCling Line O slior the imtensity of the shevter Wlf-~1ife suntaminants o Ale swiy. The
anly OtNEt MR INCERSNCE Lhe QYOOE rOQUived I8 that ceguires By stendard cosputer and
compeccial autleat inatrulentation.

FRARREENT ASURACY MDD PRACIS TON

1he type | Deseurenento are the #aeis far dstecaining whether ot not & dist'llate,
railinete., o2 GRBae Molutiens oar Do G183nsded. Aigh sesuraty 13 not 5 iired for these
partiouiar seaswredents. Theoe istiene ate nearly always 0.010 ¢/« Y and it is
ontresely difficelt 0 GhoRicelly amaiyne edluiiene tRat Are thit éilute. Consequently a
CORPAS 180N With GARIStIY WA AL (opateed during tAie amolyets. Tho tm 1 crepatisun
verified the Systen's aPedility 0 metowe o 1AG-Rov gamme rey from “/°U. w.d the tyrpe
1 setsuresent Berely needs 0 S0La0Bint WANRAT kho J08-4eV codistion emitted from thre
senple is MQligidly lew.

Pigure § ohvws the tesults of ehemionl snailyses an type 1 sdlution standards. Tne
ordinite i tDe fractiondl 417 vance Sovween D9 109 value ond Lhe chesical anmalyswis. Tre
4DECITEE 15 the W WIW far A0 wORiED GBROEHLZAYIGN. TWO typet of Chemini'ry wate usel,
€olot e sic and voluRenric. Table I 14379 Shw 963000 ond svandard deviations for the tats
ta Figo. 9 and ke, 3 jad pd WS9StiTy Diac oad & lavqw standard devistion for volumettic
chesistzy o type 1 otawdards wiuld arine Comm o one Gutlier @ata POLInt ontained for & oo
gi seandecd. TR Peo; rveult aduld ariee 2ren ene of WO ROUWCOS. 8 PiPetting errot,
discussed Below, of & BMeplisiticn of ho aleuier]l COUMRLEve. THe tyPe 1 standards ate
mmée to resemdll

TADLE 1. ABALTTION. CHENISTRY NEDULT? ON $OIITION STANDARDS

Naeesial O jsery Standard
- . nbaiine B peviazien
3 Saler tnearie 5,358 «0.000

Valure ie eetficiont doxa
Bot2 <9.12¢ sl.118
3 Oplex iy v =1. 30 20.310
Yoiwmerric 4,298 0.0
30th 8,048 20.7%¢

the plamt SOLILiGNS: YeRDeQuantly, they SuUNtBia asne Smsunts of Laterfering tons. The USAS
1 L0AORSILIVE T tROJ0 GERLARLWAAEA DOt CAO the Ghenicel techniCues ate mot. Pigure 10
shows Chy ouenienl Malyuis redulss fer the Lype ) otondarés. The large megative Lias dir-
pleycd for the elesinstiiv analysis 10 probadly ast €ue O PIPpetting ¢Irots Hut BOre likely
% an ‘ncocsens Snlibrotion im tho Sheaiesl technique. Pive 0f the six Ovloeimerric values
wate shwmingd with the Saie Ghamien]l el Q.

Thite (s & ourtain amount of Pipecting (avolved §n dxawing the demples enrd (n the
ChAl M Padiyeis. Thorefare. an independent saslyeis of the reproducidbility of the pipet-
ting w8 anccind m.rm SPrstsze Seing SO unrelibeoted pipeitei & & ol of
aine Gasplec. Tho Pwaderd daviotian of She nind walwes wed 0.30, snd there were wo signi-
fiant ¢if0arandec BOtWOoR the Svuedgeu of the "wlwee 20cained Uy the different operatcrs
& the wlussh shinined 2ith the twe PiPpetans. In anetbhar tst. One operator drew eight
sanpley rith one pigeete and abw imnd 3 standard doviation of C.08. This was not stat.s-
tianlly different £rom the ".3% ohtsingd in ¢ thros-operator togt.

Pigures 1i end 12 ohow the recults of & GRaPerison hetween analytical chealistry and *he
USAS amsays of C.vers] shRingana. Tho tyge 1 end tyPe ) eosays were ¢00 and 1000 seconds
respeciively and Rod o e8loulatod wadertaimy of 2.7% o 0.4L. In both figures, the ocdi-
mtwe s tne fraetismn)l differcace Detwsen R~ ChORiRtTY and the USAS results, while the
sbaciscs is the SIS value for the TOACHAREIAtICR. Teble II lists the Digses and stanaard
daviptions fus 1hees GEPAr fPung.
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9. Chemical analyses of type 2 solution standaide
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10. Chemical enalyses of type 3 solution standerds
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TABLE I1. ARALYTICAL CHEMIFTRY RIBULYS OW@ARID TO UBAD ASSAYR

L XU Cmaistry Brandetd
- . . fxshnisve Rise Ryviation
3 Coloe \mesric «0.%:0 vi. 400

Yol emetr ic 5.0 al.l%e

Seth «0. 740 i, 250

} Onlet isetric «0.29% 0. 040
Yoiuotsie Q3.1 +0.45%

| %) =0.0608 0. 600

Por the tYPe 1 DArcne CORPAr i10on. the GRERLSLLY FTetultd showed 7% A8 negetive .o
that wha GOWined with S0iviian standerds. Por Mth the ¢oloridetric end the Oontined
tesalts. 00 etandard Geviatian 13 larQer Shan thet PV ALRGd with stsnderd soiutions, b.:
this 18 oupected since twve SAdiINiGna]l SPuEOe of fiwstwatione are INCiluded in this OONGar.-
son. Theee are the £.50 gauted by the USAS presicien and tde "0.3% ceused by pipetting
the USRS eatiple. WROR Lhe LrOd GCTOrs &T0 NBRinad in Qubdrtet.ure, tho result is Gonsiste-t
with the Wlwe (a Tbdle I1. Tho standard Gevistien cageeds th: $ies in all Wrcee Csses. os
it 8:4 222 the shenistry tGOulil OB She SOleticR MARdards. 3R the COBpAsiIsOn Of the type
} @aasves, TRt Bise 15 o0 theA that GDWRINGd With The otenddrda. UNCe ePsin iiW ihies
Prociolens U2 SBRSLOteNt Uith She snebinsd weertiioticn. Theoe Mata indicete that the
“IAS 48 Pesleraing a8 well A0 the G OAPBLCA] LRSI Muee.

» natawre of the Gens ‘s LEng~00co 20CuroEy GBa do edisined froe the semianauel verif.-
ostion with latien otendisds. Uaing 0 Sin-goedh-0ld salibration, thn results in Tacle
11 ware edtaingd with oight freskly omfe tandnrds. The UBAS sverege in SaCh Cade 15 the
avetape of 0 sosay™ ®eds Sver & Pueiaf of o4 @ays. Theeo @ats Shov thet the UBAB bias is
leas than 0.0 fer the ronge 3-8 ¢/i. Ty sls9 S PFort the Gonclusion tha the USAS
oo € o3 W1l 48 the Wuaiesl Nt iguie fer 3 Pempe 16-)%0 ¢/t.

TAIE II1. UG AMEIMMCY COnPamisce

Ty e SN CRAR-T33
Nive [ RreganLon —i
3.002 g/t i.008 ¢ *8.018 g el, MWy
8.002 $.081 -0.03¢ 20.960%
18.000 N ;) $0.0%4 «0.0%%
.00 .07 s0.07 *0.400%
138.001 193.39) s1.16 « 3.8
269 . 904 254,36 21.66 0,148
299, 994 290. 500 *1.7Mn -0. %08
0.00¢ 390.028 el. M «0.018

CORCLDS TN

T UBN was esignod around tis (eevory PLlanc's roguirenents. The thtee 23say tech-
RiGued tpan five etders of SAPRitude in coneentietion. They are optisised 0 achieve the
best retults on theee Piosnes o istiane. which Cilump 8round thice cOncentrations in the
x16dls of eonh ausey toehniqus.

T™he OBAS hhc Deon in spazatice feu almmmt feur yests (n this Process Plant environsent.
DLring this 2  iX e peliably provided approiiRetely aix assays daily, five dhys & ween.
It eWpplied st lacst W sesays svery wrhday ond has SRpliNg as Bany 88 tweniy. It pro-
viéed the presess ouatsul/critienlity fumstion and the final AumbDers fof sosOuUNtaDility
pucposes. It is eonsifersdly mare snourate then the previous Wal systes wae, largely
throug tte adility w diotinguish U from veriouws other radionuclides. snd it (s juet as
timely. It (s ot lesst an avewsete 28 the G0lotidetric chemiosl analyeas used proviously



snd 1t hae consllatidly feater teupanst LiMes. IR orms of aCtull Proveds pient Bsn hours,
1t toQuiTes ONO t0 twe Grders of magnitulle 1088 tine o prepate Lhe SBEPles than the
chasiml snalyeis requivres. In wddition, Wh afewer 8 returned in 400-2000 seconds
oompased to AN SVETEPe W-WRed tWETALSURd tidw fer Ve ehemietry.
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