
Centimeter
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 mm

1 2 3 4 5

IIIIIInches I.O ,5_0I_ Illl_

IIIII, 11111,.8

IIIIIN11111"--4IIII1!''_

MQNUFQCTURED TO QIIM STQNDQRDS G - _ _'-

O_ BY QPPLIED ,, _ _







_S " _)' ' 67:) DOCUMENT NO,, UECt 3 IIIEII+I+
"'_!' '+"" _=-." RIES AND COPY NO+

'" "I DATE "

" ICHLAND 9 WASHINGTON ' 't NOVEMBER2_, ,3958 ,

ACCOUNTABILITY TEST PROGRAM - INITIAL RESULTS

AUTHOR

CLASSIFIED INFORMATION

THIS MATERIAL CONTAINS INFORMATION AFFECTING

THE NATIONAL DEFENSE OF THE UNITED STATES
R A SCHNEIDERj L A BRAY

-WITHIN THE MEANING OF THE ESPIONAGE LAWS,

TITLE 18q U.S.C. _ SECS. 793 AND 794_ THE TRANS-

MISSION OR REVELATION OF WHICH IN ANY MANNER

TO AN _UTHORIZED PERSON IS PROHIBITED BY

LAW

NO" FT OR

IN USE UST BE IN AN bVED

WHILE N YOUR SSION ITIL Y(

YOUR NSIBILIT <EEP I

;T AN,D ANY UN _RIZED P| iTS TI

NCE . tI HIBITE IS NOT DUPLI(

I'HEM THE RE ISSUING . ALL

BE LOW.

ILES
)UTE tROLL NO. OCATION DATE + SIGNATURE AND DATE

A -_--
_ I[_ ,.,, ,, ,

-- ]
,, _ y • v .i. _ |,_j_ r_,o

.... j+

,,

........ •.......

,,-m , nnlr I1"1!

L. if'IV v m- =,-= -

_

,,,

s4-3ooo-o.(,-,,) '"":""'"'":""'"°'*""" liffflwgUrfONOFTHISDOCUMENTIS UNLTJtIT_
LASSIFICATION_ ,

.+o._ _ ,.ll.p

i' " " ' '''' I' , , II ,1,,' " "," '"lp



L:_ " . g., '

MASTEB"
N_ {)fI_UTION OFTHISIIOC,UMENTIS _1NUmlTI_:



., J
r

I

i
_iW-"J'_.c

L

R;I_)OXACCOUNTABILITY?P_T PROGRAM- I"NYTIAL]q_..,Trl.,_; I

L_ an effort to r_e_ive prmne,b iOO Area*_O6 ;_'ea ura,_um eu,.:,plu'on_.um 5-PLD'.::, .
a lar6e BeLle accou0ntability test proKram was recently carried e t In tF.e _elox <

,. Pacility. The test, ms ori6inally planned, was to consist of the _omple_e
processing (no inventory-clean plant basis) of about .55 _ons of se!ectel metal
in eon,_n.'tion with an extensive a_uLl_tical, sampling, and volume measure=ent

. p_=1&m _es_.6ned to p.-_vlde the followlnK fundamental data: .

I. A com_rlao_ of iOO Area predicted plutonium values versu_ a) H-7 tank

re=ei_s, b) L-6 low,-outs, lu_d c) plutonium input values =alculated by
's The plltoni_m-to-uranlum ratio method.

2, A :o_q_rlson of I00 JL-ea uranium v&lues versus H-7 tank receipts a.n¢ E-13

ii ".
load-outs. •

3- A complete _mr_&l t_l_ce for _a_tm and plutonium throu_ the Redox
pl_nt_ which in _urn will provide a comparison of measured waste losses

versus recelp_a minus total product recovered, i_

&. A mmaaure of o_mpltu_ precision and accuracy,_. _m es'r,.tma'tm cdr w_l_me measurement &ceuracy at H-7 aund E-12.

6. A _esl for p_sibie inherent analytical biases (method biases) that are not

detected by norw_ _lity control at_,

7, _ ev_l_tiom of the &ppl£c&_lon of analytical bias corrections base_ on I

q'_lity control d_ta.. b_th _ne exception of Ew_ lncidents_ the processIM requirements (minimum

I inventory and me_twesmnt of all _a%erla/) necessary to the succee, s of the test,

were met. qhe two Incidents whieh Increa_e the uncertainties associated wi_h

some of the m_teri_ balance values obt&Ined were: I) the diacharKe of an
, _,_!,m_, 7fat .*_"*t-4_"furm, l,_ %0 %he f]_nr _n a _n,f-r frnm F-5 to F-k

_e to the improper installation Of the F-_ to F-_ transfer line (_umper) and
_) the discovery of & l&rse acc_ma_tlon Of plutoalua (/_,15 k_) in the L-_

I etrippl._ tower _ter completion of the teat run. _._e flrst incident decreasesthe a::ur_cy which can be attached to E*I2 lol_i-out v_lues, whereas the sec._n_
Inu_.deLt _ecreasea the secur_:y which can be attac:.ed to L-6 foal-out values.

i Sowever_ froa the d_ta obtained in the pre-proceasln E a_d post-proeessln_flushes, it is _ener_ly believed that the material foun_ in t:,e L-_ strippin_
tower represents a lon_ term accumulation and neither contr_bute_ to L-o load-

i o_t val_es nor represents a part of the test runs.

A', i_porta_t q_l_.fleatlon _n regard %o the I00 Area-200 Area test _elat[on_.il,

_ Is the fact t_% the test material wa_ from the eli I.'i .ca (D pile, H p_le, aud
, DR |,lie) and wl_ of relatively low averlt_e MND/'P, _ 500. Consequent£y, it is
|
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_3re r_.pr_sentative of lO0-Area production prior to r-ceipt cf p:'o_:,,_:_.on f.-om
the K._iles than of re=ent (F_f-_7 an:A 78) l_co;u=tlon, It s-.ould alr,_ :._ r.c'._i

that t:,e test run did Include one mull (_/_ tons) r,a;ch cf ._.ig_h _f_)iI ' _.:";O

MW_)/T) fIx)a DR pile which was ,_iasolve.iani sa.._led separa'e_,y befoFe be_r_:
,-o-_blae,iwith _he rest of the test material.

_=l_c_i._ _,,e above _li_icatlor._. ;he _tert&l balances &n_ o-_..r i)_r=:_.en,,, i-
' measurement _t& obta£neA can be ,'on_',de=e_as representative of _ypicaL 71ant F

oper_ion and nuclear _aterial :or.t.-ol.

• i _e pu._pose of ".his report is to _resent the measurement data (@btaimel t_ ±ate.}

i for further stt_dy an_ analysis a.n_ to summarize those :onelus!ons which :at. be

i _,ast_fte_ at this t_me, i;
' II. SL_Q%_RYa CO_CL_810_, AND REC_ATIONS

• _,e process£r_ phase of the test run s.nd all plant and control laboratory measure- _ii

_en_s ttav_ been "-osW),eted. _,is da_.a is su_martzed an_t d_scussed in this .,'epo.,_. _-
Process Chemistry measurements, which include measurement of t e B-7 plu:onium-

i to-Rrar.lu_ ratio (on the H-7 com1_osite) by independent analy_icai methocl_, _e_sure-sent o_ plutonium and uranium isotopic concentratioms_ and measurement of the
, special batch of hi6h level _@_D/T, have not been completed an& _'ill be rep=.-'.el

B. C9_c lu_ ion_

I _he concltmlona liste_ _,elow are basecl on preliminary exe_alnatlons of the measure- _,

merit data o_ more immediate concern. More complete presentation of the s_ni_Icance
of the measurement data will be _orthcomin_ _rom the v_riotm specialists concerned.

i. In _he test run, excellent a6reement was &chlev_d between plutonium in-put

values, as calculated by the plutonlum-to-urm_tium ratio method, and load-out values.
_]nis close a_reement reinforces the view that CFD In-put, waste, and load-out !
measurements for plutcmi_ are reliable.

i 2. For this lot of material, Re4ox plutonium values at H-7 _nd L-6 were slgnifl-
c_r._ly hi_her (3-_) titan the i00 Area predicted values _Is illustrates the '

. , • ,, ........ ,,. .............. • .. _ . . , = ,.,, , , , ,_ .

i a._,4ler._s weight tO the argument that i00 A-ca predicted value,_ or small ba_=hes
| arc not a rel_able measure of t_e plutonium content. It also seemi._gly .'efut_,s

the view that current ICO Area values are co_slstently over-state_. It s._ould be
' not*:d, however, that the material teed in t_is run was all pro_u=e,_ in =hi, old

I:£1es. Ne believe that the predicted values for the k-pile materls I, '-'_,-:. made
m

up eoout 40 per cent Of the produ:tlon for the last two years, a:'e mc::e i'_cly
"'o _,e over-|tatc_ than are the values for the o!._er piles. It. cor,s, luen,-.eof
•'._s,_fa,.tors, and in view of the apparent reli_blllty c,f C_D m_a_ ir_._:-r.-_,

'_ ' b r,ave shown general IOO Area over-state,_ent over ".Le pan'. twc_ y, arm, v... Jo
. ,t t.e,le_, t_,at tr_e plutoa:ua recovery on t/_Is run rt,futes "_:.._l'r,._.at_t_itvof
_.,.-n_ra,,::.:.tinnedi00 Area over-statement.
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Area, , Grams P1u_oa:.ua - I,_ _,-ea

I_ Area "+ -"

._e&_x V._lues

! ) ti-7 P_=e*-p_.s by
" v_:.-,me-concen'Crs:l_a u,e'..hod, cor."ecte_- (') _:_,5_ -:'_-

p_us co_In$ w&s_.e losses _ut=_._e_. _,?_" _._

, 2) H-T I_e:elpCs by P_/U Bs_io..
a,.C_od ualn$ UD-IA U:'s=t.un {_2)

un:o.-re.: =ea 2_ ,80_ _.:

method, um_m$ UX-_4_ Ursalmt_ u._=o..-r,ec_ed 2_,_72 5.6

values, i

_) I,-6l_m_-ou_.scorr+c_ cor,_ce_ 2_,77_ _"_ !Ifor 14ss_e Losses sad uz_=o.-_Y.,e_ _,09._ _.;
inventory ]

t

('_) Vn_.ueseorrec_e_ for _iea_ :,!_es beme_ o_ .-oa_.ro_. m__d _ecover_.es• !!

(2) Ur_$um as _e%erml_d by _e comvms_lona3, lmbor_tory spe=2f_.c g._tv_-_Y me%hod i
_.n v_eh ur'ant't,m £s c_3.e_.%a:e_ _ t_e IL-7 labors_ry speci._- ,_.-.'avf.ty.

(3) Urta_m as &e_ermimmO. by it.he _ ]_.rtc_iOlS-X-nlO' Abso.-'p_.los _e%:_c_.



TABI_ Ill

=ount _ u_A

_e_lnnlng _nventory 1.Qg.1 _53.3

Comtln_ _e lossea _O.3 3_.O

- I)-9Waste losses corrected for D-I 9_.M 111.3 I

Er_l!r_In,ten'tory (H-k _k) 184.1 323.7

• Amount added to H-7 Becelp_s _O.3 3S8.O

Amount 7_ (l) ;
added tO E-12 _2.6
Lo_l-out _alues

Added _o Pr

Load-oul;valuel 119.7 i

(1) 709 lbl. (es_imm_ed) of U los_ to floor duri_ _ransfer _ Y-5 _o F-_
became ot aa improperly tas_lled J_per.



"F" Factor

Anslyt_cal - 871 - ii0 - l_l
]_1._., correc_io_

Co_t-ec_.e_ ¢,o_.al .llO,l_ 109, J59 2_,5_

t_ncorrec_ed _,ot_ 111,068 I09,k69 2_,7 _'7

(1) _m calculated from laboratory specific gravity.

(?) ttoanium _y T_ _tr_tioa-X-r_y-Absorptiou method.

• (_,) Plu_._alu_ by l_dioa_ay
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TA.&LF.X ,'_":.
&._ Fi,.:.cn:um F:un-. Vra::':.._.

• . i_tt, , , ... _ . ,

_: N,'. 5aa;le(5" C.r' :tual. ._'.'eret" ....:""a: i_:.."

I_5*t" 1 ,,"._'"i 2.192-- 2.'-,"" I'.:."
2 C.=_7 ¢. I,=-} ".''..r ,_ ' 1_:,
._ ?._952 C .Ic5C:' "." =.:= o. ; --,;

MB-6 1 0,191_ ,,.la_._ , "''- .'" . " " . . ?C (' _ ,.

2 o .=936 -- :.,"--=5-:- --
" 3 o.'-S-_5 o.19c._ o.-._,,c o.'-"

x - o.19_ _ ,, o "_":

NB-7 i 0.2_1 O._'T". 0 ">"
2 0.2202 0.221_ C.=:-t 0 '.
5 O.2210 O.2",A>:_ O._ ;.,,l.

2 O.1977 0.I_77 O.1_,_: o.:,-,_
3 O.1987 O._lo O.i_._ o._,,'_,'

s(6) - _.gx_ _. !._,

(I) Raw da%a umcorre=%ed for amalj_.i¢o/ bl_e_. HR .!eno-,__:;aly:'."sl "_,:'_n.
(2) Plutomlua t,y dlre:_ rs&_oassay.
(j) U.-'ani__y the T_? Ex_ra:tlon-%-ray A_sor_iom mete.o:.
(_) _ran',um=alcula_ed :,-onthe l_._o.-a_ory_;e:tf_= g.-a':'.'y.
(5) _n.m_:le, %_.,en i0 m_.mu'_e_apar% w_.tLfull ,ampler '-- " +¢.._u.a,ton :e':een

saa_les and continuous tam,k a_.%s:ton.
4,_ _ ,* .(_) '%_e s:_nlard _evi&_lon oT am .,,!._._ual .'_ul% Om ::.e same r.m - o'._;aine.i

froa :_e poole,i vat=ante _-._I_n:lu_e6 sam;finS _n_._.r.a:y'-'_:al 'r,_r:am'e.
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T_Lr. XII (Con:,.)

h-6 m.u'ro_zu__LrnC_L VALUES )!
I_%hod

FOX-3A _A-6B- i F-_"a_*.,'_r !"
SIuI_le Salple gr_|/ga110n -ounts_ / I_nl 7_ lallon i _/c o_ "_:r,,

_O. _O, T_pe Or._glmal Referee Ori£1n_l Referee Or.i_ir_l .% f¢:e__ ,, _

a-5 366 L-6 I%_ 5_o.3 -- _.o_13 5.96_3 i.3_7 -- _,,

as8 ,-6 _ .... u.osZ3 _.o7_3 ....i &o2 L-6 Ta_ 562.6 560.6 _i_ 13 _._6 _ ] 359 " "': '• m.. • _._,

" _ _o3 _-_ 573.3 570.8 _.zT_.3 _._z_ _.7,_ "._

• (_z-_) s(6) - o.9_ s.z. 36_ ,..

- |14eghod

_A-6B-L

mm _. Su_le _. Cu m,.. _Ine_ Eer_.,-ee

i ..ak.3_I_ s-l_ l.&_. i._71__'-&18 S-1_7 1.38I_ 1.37 3

1 1.6'_-_3 RR '. 1.6513_ .
_.&_8.lo_3

_._ _ I,.6_ _._" _.oo_ * ni,__h_o_3.o_,,.. ou_
k'_" A-&_ 3.o_]'_

3.o_
&8_ &-4T 3._t_ 3.37I_
_3 L-6 _ _._ ..

.I,%;--

s-zox 31 _ 3z°x_3"zoz_

_ A-_& _ i.a_I_, . 1.371_

53.3 ,-6 I. 35g_ x._.2__

52.6 I-6 '1%.a .'eSl_" _ 530 8-_3 ' 1_I.37,_ i ._o
5_I a-_O I.l_ __ I 5212

i x - 1.35_, _oI;_
! w
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TABLE XIII

L_ IDEIITALANALYS£3
!

Se_ple De_'_._._n Method I_mber of' Analyses X _ S (i)

e-7 spo DZ-IA 7_ Z.685_ o.m

H-7 AEN AN_M-IB 73 i 67 x 109 9.56

a-7 _03 _-LB- 3 7g o .19o _3.87 ;

• ]L-12 SpG DW-IA 68 1.6512 0.08

E-12 SpG DZ,IA 32 1.655 0.08

E-12 _ _-IB 32 -o.o51 5.5

L-6 SpG DZ_IA 69 I._5_6 O.32 !

i I,-6 FE. FES-IF 66 0.i0_3 _.66_-6 _03 lV-3z 68 2.2_66 5.38 i

(I) _e s%_I_ _¥1&g$on of _ £acUv£1_u_lre|_Ll%en the aeuleba%ehOf i
• a_erial - obt,_laea fr_ the lx_lea v_-iuce ud £acludel e&_pI£a8 ud

i mamlF_icmlv_aee bu% mot betvee_batchv_riaace, i
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