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U. S. Atomic Energy Commission
Materials and Plant Protection Branch
Directorate of Licensing
Washington, D. C. 20545

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 11/16/74.
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. .. APPENDIX-D
.LEMUF MODEL

TYPICAL CHART OF MATERIALS FOR I

0.
LEMUF DETERMINATION

Type of Material

and Location

Material from

Uranyl Nitrate

Feed

Item

IdentityMUF Component Typical Quantity

U 2352U

BI

R

El

376.3

376.3

376.3

376.3

350

350

350

350

350

gms

gms

gms

gms

gms

( BI f )

(BI f2

£Rf3

(R f4)
£if4

Uranyl Nitrate

Plating

BI 53.8

53.8

53.8

53.8

48.4

48.4

48.4

48.4

50

50

50

50

45
45

45

45

gms

gms

gms

gins

gms

gms

gms
gins

(BI
P1

(BI P

(BI
P3

(BI P4
(ETl

PEl
(EI

( EI~

)
1

8))
1
)

1 )
8 )
8 )
8 )

EI

L4 8-

Uranyl Nitrate BI 10.75 10 gns (BI pwi)
Plating Waste S 75.3 70 gms (Sp)

pW1
EI 10.75 10 gns (EI PW)

U0 2 Targets BI 430.1 400 gms (BIt - 140

EI 322.6 300 gms (EIt 1 7 1  2140

Uranyl Sulfate BI 1032.3 960 gms (BIt 1

Radioactive Waste S 376.3 350 gins (St

ti ~435
376.3 350 gms (St o

1032.3 960 gms (EIt 7 1 - 170)
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APPENDIX D, (Cont'&d)

MEAS&ENT ERROR STAN~DARD DEVIATIONS

Location and Type of Material

Volume Determination Element & Isotope

1. UO2 feed-(Uranyl Nitrate Solution)

2. Plating solution (Uranyl Nitrate)

3. Plating waste batch (Uranyl Nitrate)

4. Radioactive waste batch (Uranyl

Sulfate) shipped

5. Radioactive waste solution in cell

(targets)

6. Targets (Uo 2 )

Element Sampling

1. U02 feed solution

2. Plating solution

3. Plating waste.solution

4. Radioactive waste solution shipped

5. RW solution in cell (targets)

6. Targets*

Relative
Systematic

Standard Dev.

.001

.02

.001

.02

0*

0

Relative Random
Standard Dev.

a8

.005

.031

o006

.03

0*

0

a.i

.02

.006
.. 006

.006
0*

0

0ni

,01

.01

.01

.07

0*

0

kL'

Element Analysis

1.

2.

3.

4.

5.

6.

-UO feed solution

Plating solution

Plating waste solution

Radioactive waste solution shipped

RW solution in cell (targets)

Targets

0 ek

.004

.oo4

.004
.oo4

.067

.067

.01

.01

.01

.07

.04

.04
0

Isotope Sampling

1. U0 2 feed solution

2. Plating solution

3. Plating waste solution

4. Radioactive waste solution shipped

5. Radioactive waste solution in cell

(targets)

6. Targets

.02

.02

.02

.02

0*

0

CYi

.01

.01

.01

.07

0*

0

*Previous measurements from plating solutions and targets.



* APPEDIX D, (Cont'd)

MEASUREMENT ERROR STANDARD DEVIATIONS
eL

Relative
Systematic

Standard Dev.Location and Type of Material
Relative Random
Standard Dev.

Isotope Analysis aI' Cr I
y

1. Materials in solution (F,.P, PW,

RW shipped)

2. Radioactive waste solution in cell

(targets)

15. Targets

.00~9

.o04.*

. o4. .o4

*Previous measurements from targets.
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-0 APPENDIX D!

Variance in Volume Measurements for Element Determinations

08 (BI .+ BIf + R )2 X a )
81 lfi f2 fs

c0 = (BIpw - Spw - Eipw) 2  x ((82.)

083 8 = (BIl - Elp. 8 )2  x (2.8)2

C84 = (BI_ EI )2 x ( )2
P2-1 P2-8 84

C8 = (BIp 3 -1  - E P3 _8 ) 2  x ( " )2 --

C6 = (BI - Elp .)2 x )2

P4-1 P4-8 88

C87 = (s. )2 x (% )2
• rW abc 87

C = (S )2 x (• )2
88 rW2abc 8

*c0 e (BIf) 2 + (BI f2)2 + (Rf3) 2 x ('3 )2

C (BI )2 + (-EI )2 + (.BI )2 + (-EI )2
= !r ... P1!-8... P2-L _:. .. Pa-s_ +

(BI )2 + (-EI )2 + (BI )2 +(-EI )2 x ( )2
...... P3-i, P.3-8 P p4- P4 - 8

(BI )2 + (_S )2 + (-Ei )2 x ( )2
C3 pwli, PWi PW2 3

c (-s )2 + (_S )2. + _S )2. ( )2e4S• )21 +w Cr:b +(x('4
a4 = W ' : b c

)2 2

cS (s )2+ (-s )2 + (S ) x () 2

C5 rV2a Iw2b rw2 c £4.



0 01 APPENDIX D

Variance in Sampling for Element Determinations

c Al= (BI fl+
+ Rf3 ) .x ("l)

c = (BI62 Pi-i thru 4-1 - E ) 2
Pi-8 thru 4-8

- EI )2 X (a )2
PW21 A3

x (a 2

C
A3

(BI - Spw1 w

C = (-SA4 rwabc - S )2 x (7 A4)2rw2abeA

C

C

Ki = (BIf. + R )2
o fSa+2 p f3)

No. Samples
X (a1

= (BI - E:K = P(-I thru 4-i
No. Samples

- t)2PI-8 thru 4-8 x (a )2

C = (BI . ..- Sc 3, (B pwi pwi
. No. SampleE

c = (-s - s )•
4 'rwl rW2

No. Samples

- EI )2 x (a )2
RW2 X3

x (a
X4

Variance in Element Analysis Determinations

C8.a = (BIf1+2

+ BI
pWl

+ Rf3

- SSpw1

+ BI
P1-1 th

- El )2
PW2

- EI
Pl-8 thru 4-8.rU 4-1

x (a 81)2

C 82= (BItiol -. 140 - E1
tiT1 -. 210

+ K rwti -- lo1

- EIrwt71 170 x (a9 5 ) 2

c = (-S -03 .rwla

- S )2
rW2

S5,

x (a9e3)

-S
rw•lc

-S
rVr2a

-S
rW2b



APPENDIX D

Variance in Element Analysis Determinations (Cont'd)

C
Wi

= (BI f + R )2
fN+2 f3s

No. Analyses

+ (BI "
thru 4-1

No. Analyses

EIPI-8 thr 4-8

+ (BIPwi - S p i -

No. Analyses

SElpw2 )2
x (a )2

O~1

22 (BIti). +.+(BI to)2 +

2 _ 2tX( -S ti+ +.+(- t7

-Elti4i" +'-Elt 2 1o +
(. 

)2

c = (-s - s )2
(1)3 I-Wil rW2

No. Analyses
x (a )2

W3



0r, APPEDIX D

Variance in Volume

C8  = (BI +
81 fi+2

c = (BI -
82 Pi-i

+ (BI
P3-1

Measurements for Isotope Determinations
Rf) 2  X )2

Epl )2 + (B-I - El )2•
EiP1-8)2 + (BIPp2--S EIP2-8)2

EIP3-8 )2+(IP4-1 E P4-8 ) (a82)2

C
83

C
84

C

C

C
£2

= (BI -
pwi

= (-s
rwla

= (-s )
rW2b

= (BI f)2 +

= (BI )2

+ ,(BIP ))2

= (BI )2
pWiý

= (-s )2

: (-s )2

Spw - El w)= x (a6 )=spwi E PW2 ) x r83

SSrw - S )2 x 4 )2

2 x )2

8s

(BIf )2 + (Rfi .)2 x (a e)2

+ (EIp_ )2 + (BI )2+
P1-8 P2-i

(-EI p8)2 + (BI P4_)2 +

+ (-s •)2 + .(-El .)2 x (.

+ (-s )2 + (-s_ )2 X
rwi 2

b c

2
+ (-SrW) + (-SrW )2

C
63

C
e4

C£5

(El )2
P2-8s

(Elp 8)2 x (a* )
EIP4-8 £2X C 22

(a)2C.3

64

(ya05)2

Variance in Sampling for Isotope Determinations

Cl (BI •+R )2 x (a 2)

i +2 f3  X

= (BIp - X (a )2

X2 (Bpi thru 4-1 'pi thru 4 -8

BI )2 x (a)2

) PW -pwi PW2 X3

C, (.s-S )2 X () 2 ,
X4IJabc r2abc CX4



. APPENDIX D ~0.

Variance in Sampling for Isotope Determinations (Cont'd)

C B R )2 x (C )

No. Samples

C = (BI - EI )2 x ( )2

K2 P1 thru 4-1 p1 thru 4-8 . 72
No. Samples

o K (BI - S - El )2 x ( )2
•43 pJw1 w pw2

No. Samples

c - (-s - s )2 x ( )2
K4 ll l•2 •WK4

No. Samples
Variance in Isotope Analysis Determinations

c =(BIf+ + Rf + BI p thru PI thi
f2 f3P1-i thU41P1-8 h

+BI S E1 -,S .)2  x ( )2

Pwi Pw1 PW2. PW1'. 71

C = ( -E + BI
t 12 tiol 140 tl 7 l -210 Irwti loo

El x (a )2
rwt 7T 1 170 Y2

o =(BIfi)
2  + (BIf2) 2  + (R f)2 + (BIp )2

+ (BI )2 + (BI )2 + (BI )2
P2-1 P3-i P4-1

+ (-EI )2 + (-El )2 + (-El )2
p1-8 P2-8 P3-s

+ (-EI *48)2 + (BI p )2 + (-El W )2 + (_SPw )2(Ep4_8 P-Sp2pwi

+(-S )2 + (-S )2 + (-s )2
rw1a rwib rw! c

+ (-S )2 + (-_S + (-S )2 x (a )2
ZrW2 - IW2 1'W2 Va b rc

C (BI)rwtJ2 + (BI )2 + (-EI )2 +
V2 irWt7 t1 4 1

)2 x ( )2
,t2 lO V

U 4-8
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