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Attn:' Mr. C. N. Smith
Dear Sir:

I have enclosed a corrected copy of Appendix D to
the Union Carbide SNM Measurements, Statistical Controls and

Inventory Plan. This appendix has been corrected to incorporate
the changes discussed during our meeting of 11/16/7&.

Thank you again for your consideration.

Very truly yours,
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James J. McGovern
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Radiochemical Production

JJIMeG: s
Enclosures {10)



5““'3”*” *'75""-W‘Ammmuxnf o -u‘.,f,, "',- L
o o+ @ LEMUF MODEL - =\ ST
TYPICAL CHART OF MATERTALS FOR LEMUF DETERMINATION R

Type of Material ' : . - ‘ - Item -

and Location - MUF Component - Typical Quantity Tdentity
: - . : u . 235y .
Material from ,' BI . 376.3 350 gms (BIfl)..
Uranyl Nitrate o ' | : “376.3 350 gnms (BI fzb) ,
Feed e R 3163 350 @ms (R
| 36,3 350 gms (Rg.)
ET : 376.3 350 gms - (EL. )
Uranyl Nitrate : BI ' 53.8 . 50 gms (BI.p'l l)
Plating o D -53.: 50 gms _(BIP2 -1
_53.8 CS0ms (B )
N zz.h zo gms. (8L, _ g
EL. o ha.h i _hS_gms‘ | (BT, -vs)»
b8 5 gms (EIP2 _ 8)
48k - k5 gms (EI )
w8k b5 e 9
. gms Ds - 8
Uranyl Nitrate | BI ©10.75 10 gms (BIle)
Plating Waste ' S :75.3 70 gns (spwl)
| EI . - 10.75 10 gms (EIpw2)
- U0 Targets BI A 430.1 | ugg gms (BIthl‘_* 140
EI. . | 322.6 300 gms (EItl7l - 210
Uranyl Sulfate BI  1032.3 960 gms (BI, | .
- 00
Radiocactive Waste o S . 376.3 . 350 gms (Sﬁl
. _ . - 135
3763 350 gms (s,
BT 1032 3 960 gms (EIss oo
' i e t71 > 170



S APPENDIX D, (tont @)
- MEAS.VIENT FRROR STANDARD DEVIATION
: . . ‘ Relatlve
o ; ~ Systematic - . ‘Relative Random
‘ Locatlon and Type of Materlal » - Standard Dev. Standard Dev.
Volume Determlnatlon Element & Isot0pe - o - S
1. 10s feed (Uranyl Nitrate Solution) ~ .00L .005
2. Plating solution (Uranyl Nitrate) No-2NN .03
3. Plating waste batch (Uranyl Nitrate) .001 .006
L. Radiocactive waste batch (Uranyl v . '
Sulfate) shipped . ’ 7 » .02 : .03
5. Radioactive waste solution in cell -
(targets) _ 0% : o o*
6. Targets (U0x) - 0 0
Element Sampllng , : ' o O . dni
1. UOs feed solution : I .02 :v _;_!.Ol
2. Plating solution . 006 .o
3. Plating waste solution . 006 .01 :
. 4. Radioactive waste solution snipped"'- ..006 ST LoT ' , waé
5. RW solution in cell (targets) ; B . 0¥ 0% L
6. Targets = e g 0
Element Analysis' Tok ; o )
1. ‘UOz feed solution - .00k .ol
2. Plating solution | . | .. .00k ' .01
3. Plating waste solution S .00 ' .01
k. Radiocactive waste solution shipped .00k .07
5. RW solution in cell (targets) - L067 e
6. Targets . ' ' 067 o ob
| Isotope Sampling , - : 021“ _ ﬂ!lv
1. U0z feed solution - BN - Lo o
2. Plating solution o v o2 o .0 | . L
' 3, Plating waste solution R~ .01
4. Radioactive waste solution shipped .02 - .07
5. Radioactive waste solution in cell 'Q:. L \
. (targets) I 0% LT o
6. Targets i S T EREENEP : 0

*Previous measurements from plating solutionseand,targets.



- MEASUREMENT FRROR STANDARD DEVIATIONS -

S @ areEDIX D, (Cont'd) ‘

Relative o :
R ' ‘ . Systematic Relative Random
Location and Type of Material - Standard Dev. Standard Dev.
Isotope Analysis i . - g o e
, . : . ' . PR ANSEE —y
1. Materials in solution (F, P, PW, o B
RW shipped) = s - T 045
2. Radioactive waste solution in cell :‘ ) o X - : B
(targets) LOl* Ol -
3. Targets Lok L0k
*¥Previous measurements from targets. - ST ‘
C



_ Variance in Volume Measurements for Element Determinations

C
81

(O
- b2

83

84

&8s

-66

067

d8

el

€3
€4

€5

(BI )2 + (-EI )2 +-‘(HB>I ‘\2 + (&I
o Pi-i .

BI 2 4+ (-EI
( P ), : ( . Pa=8’. . Pa-1 - Pa-g

(BIfl * “‘Blfe __+_ Rfa)a x (9':61)'2
(BIP-‘;H- R S i - ‘E'Ipwlz)g x (_csé'_)?.
(BIPl-l h EIP1?8)2' x (053?2

(]311)2_l - EIP2_8)2 x (064)2

(BIP3-1 - E]_-Pa-g)a X (?55)2
_(B;P;_i:f.f )2 x ( °6>6);2 /
(Si‘,.wlabc)a‘ _'x‘ (067)2 .

(8, )? % (o,,)°

2 2 2 >
(BL, )= + (EIfz) + (R )% x (g )
. Pi-s8. I . .Pa~2x ..

)2+ ( BL. )2 %’v(-EI

(BL, )% + (5,02 R (omr,)? % (o )?

(-Sﬁla)z  + (_;SrW1b)2 + (-8 )% x (vc“)a
5y )+ (5 () x (o)




Variance in 'Sampling fér Elefrient Determinations ' '
¢ = (BL.. + R.)2 x (g )2
A ( fiva fs) x (GAl)_
c = (BI . E )2 x 2
A2 ( - Pi-1 thru 4-1 Pi-s thru 4-8) (GAQ)
. C ‘ 531.'_ S - FI 2 2
s = Pl W1 pee) (o)
C = (_S - 8 )2 x (g, )%
By ™lobe Y250 A4
c = (BI + R,)Z | '
Lo ( fito fs) x (g )2 . .
No. Samples - ni : ' L .
cC = BI _ o - FI SRR Y- N 2
w2 A( Di-1 thru 4-3  "pi-g thru 4"8) * (guz) o~
’ ‘ -No. Samples - ~ :
¢c = (BL_ '="s_. - EI )2 2
n3. ( JeLiAt __Dwa PW2) ;x (Gws)
-No. Samples . |
c = (-8 - 8_)2 2
ns ( rwi I'Wz) x (Gm) o
No. Samples
‘Variance in Element Analysis Determinations
C = (BI_, + R + BI . - EI :
g1 ( f1+_2 - fs Tp1-1 thru 4-1 , P1-g thru s-g ‘
4+ BI - 8 - EIL )2 2
o " Spin PWg) x (oel)
¢ = (BI : - EI : + BT .
62 ( ti101 = 140 ti71 - 210 TTrwtil - 100
- EI 2 2
rwtza -»17'0) , x (. _65) :
c, = (-8, - S. -8 -8 -8 - oo
- 83 T 1, 2 1y . i, 2, I'Wab . . LR
- 8
: mzc) . ._X (093)_-'
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Variance in Element Analysis Determinations (Cont'd)

C

= (BI, =+ R,)2 + (BL. ~ i 2
w1 ( fi+o fs)g ( p1-1_ thru 4-3 pi-g thru 4-s
No. Analyses = » - No. Analyses
o . 2_.«, . v
+ (B;pW1 - Son T EIpwz) x (g )2
_ No. Analyses oL
- | . . :
¢ = (BI, Jg. +4(BI, )2 + (-EI, )%. +.+(-EI, )2 +
w2 t1 t7o ti141 ta210
2 : > \2 .
(-Stl)+. +o+( -St-ro) b'q (cu)2)
c = (-8 - 5 )2 , ’
w3 . ( IwWj I'W2) X (O‘ )2
No. Analyses w3 “

NN - - B e em - . e - FE ——
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. Variance in Volume Measurements for Isotope Determinations

- C

¢ = (BI,. +R,)? 2
§1 ( fite fs) x (061)
= (BL - EI )2 .+ (BI - EI )2
62 © . P1i-1  Pi-s8 o Pa-1 - P2-8 -
+ (BI . EI 2 , (B . . - EI )® . 2
. (» P3-1 : Ps-s) ‘ ( P4a-1 P4-a) * (662?
c = (BI _ s - EI )2 )2
so = Flowy R R A
C = (-8 -8 - s |
Sa ™1, W1y _ ?ch . 64 ~ 7
c = (-8 )2 x (5 )2
s TR B |
¢ = (BI )2 + (BI.)2 + (R.)2 S )2
el ( fl) o ( fe) ‘ ( fé? 3 (cel) -
¢ = (BI )2 '+ (-EI 2, (g1 )2 EI 2
€2 - ( Pl-;) f'_g Pl-B) _ * ,( p2-1) o ( P2-a)‘
+ (BI 2 4 (.EI 2., (BI 2 4 (EI 2
( Ps-l) * (‘ ps-s) , ( p4-1) ( P4r8) x

. €3 w1 W1 - bWz _ €3
€4 Wi, Wy Wi €4

€5 T rWa : W2

~Variance in Sampling for Isotope Determinations

.011 =' (BIflfg - »Rf3)2 X» (cki)z
_cxg..;__ <Bxplthru e " T ’t'hru;_é)é x (o)°
._Cx&.,;ﬂ (fS?Wl;bé'.f-_srweabc)z,lé' (§X4)2‘{




Variance in Sampling for Isotope Determinations (Cont'd)

)2 % (g )2
ni

cC = (BIfl+é + R

n1 fa
No. Samples -
c_ = (8I . E 2 % ()2
u2 (B pr thru 4-1 p1 _thru 4-8) x (cuz)
. No. Samples
c = (BI - 8 - EBI_ )% 2
U3 ( w1 Pwi PW2) .x (Ons)
No. Samples
C = (-8 - S 2 2 : - _ g
Ue ( W1 I'We). x ( cm) : =
No. Samples
Variance in Isotope Analysis Determinations
¢ = (BI., £ + R, + BI - : - EI_ .
KV B ( fi+2 f3 P1-1 thru 4-1 E pi-g thru 4-g
# B - S__ - EL__ - §_ .)% x (g )2
: w1 w1 Spwa. PWl"-.-,i_) * (QYl) i
C = . BI . \ - EI _ 4. BI
Ty2 ( tio1 - 140 t171 = 210 - B rwti - 100
‘ 2. 2 ‘
- EIrWt—zl - 170) X (c\{a)
¢ = (BL,)Z2 BI_ )2 + (R.)Z I )2
o= (BIDZ e (B2 o+ (R 4 (B )
BL_ )2 BI 2 + (BI 2
+ P2-1) + Ps-l) s ( p4-1) :
+ (-EI )2 '+ (-EI )2+ (-EI )2
. DPi-s P2-8 P3-8 4 ‘
“EI_ )% + (BI_ )2 + (-EI__)2 + (-s_ )%
+ ( P4-8) ( pwl) ( sz) ( pwl)
+ (-8 )% + (-8 )% + (-5_ )%
I'Wla I'Wlb. : » -I'ch
+ (-8 )2 + (-8_ )2 + (-5 )% x (g )%
rwaa ’ : I'Wzb rw;c cvl
¢ .= (BI 2 44.r.a+.r (B 2 + (-EI 2 bt
v2 ( I'W'tl)' o +orer I'Wt-/o). . ( \,t141) * ;

D2 % (o )%

B
v )
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