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Abstract

The measurement data of 28 interlaboratory analyses performed under the IDA-
80 programme are evaluated by the DoD method with respect to the RSDs of the
interlaboratory spreads and the within-laboratory uncertainty components. The
resulting estimates are compared to those obtained by variance analysis after
application of outlier criteria in the official IDA-80 evaluation. Deviations found
in case of the within-laboratory uncertainty components (‘'run' component of the
IDA-80 evaluation) are discussed.

Auswertung von IDA-80 Daten mit der DoD-Methode

Die relative Standardabweichung der Interlaborstreuung sowie der
Wiederholbarkeit der Messungen innerhalb der Labors wurde fir 28
Interlaboranalysen des IDA-80 Programms nach dem DoD-Verfahren bestimmt.
Die dabei gewonnenen Schitzwerte werden mit denen verglichen, die bei der
offiziellen IDA-80 Auswertung nach der Anwendung von Ausreisserkriterien
mittels Varianzanalyse erhalten wurden. Bei der Unsicherheitskomponente
‘Wiederhalbarkeit der Messungen innerhalb der Labors' ('run'-Komponente der
IDA-80 Auswertung) auftretende Abweichungen werden diskutiert.




Table of Contents

Page
1. Introduction 3
2. Data Material of IDA-80 4
3. Results of Evaluation and Discussion 7
4.  Conclusion 15
References 16

Appendix: Compilation of Data Evaluation 17







1.  Introduction

In the evaluation of analytical interlaboratory experiments handling of outliers is
a particular problem: On the one hand, outliers have to be eliminated so that
sufficiently homogeneous data material is obtained to which the variance
analysis or other conventional statistical methods can be reasonably applied and,
on the other hand, it is unsatisfactory to suppress analytical measurement values
for merely statistical reasons. Besides, the selection of the outlier criterion from
the many methods described in the literature as weil as the arbitrary definition of
the threshold for data elimination introduce a substantial amount of uncertainty
into the statistical estimation of expectations.

When the standard deviation of a group of data is estimated, this difficulty can
be avoided by application of the DoD" method of evaluation which had been
developed at KfK and which does not require homogenized sets of data. With
this method the absolute values of all differences, which can be established
between the results of repetitive measurements, are used as basic elements in
statistical evaluation. From the cumulative frequency distribution of these
differences an estimate can be made of the standard deviation of the underlying
repetitive measurements. Unlike in the conventional computing method, the
amount of this estimate is influenced above all by the number and hardly by the
quality of the outliers produced. Where this number is less than about 20% of the
measured values obtained, the estimate is almost not influenced at all /1,2/.

As also in the evaluation of the IDA-80 Measurement Evaluation Programme /3/ %
according to the conventional methods handling of outliers had played a
substantial role, it was deemed interesting to compare the estimated standard
deviations with the values obtained by application of the DoD method without
exclusion of outliers.

1) DoD means 'Distribution of Differences'.

2) This analytical measurement programme relates to the mass spectrometric isotope dilution
analysis of uranium and plutonium in input solutions of a reprocessing plant for spent

nuclear fuels.



The better the agreement is, the more validate the results of both methods each
other: If the results obtained with the DoD method are considered as the 'correct’
values, good agreement shows that in the conventional evaluation the outlier
criteria have been reasonably applied; if the values furnished by the conventional
method are deemed to be the correct ones, good agreement evidences the
efficiency of the DoD method because, without elimination of outliers, it
produces the same or similar results.

2.  Data Materiai of IDA-80

The data material obtained in the IDA-80 Measurement Evaluation Programme
are concentration values for uranium and plutonium determined in samples of
different solutions as well as isotopic compositions determined for these -

elements.

Each assay was made by a group of p =24 to 303 laboratories i, each of them
performing three repetitive measurements producing the results yj1 to yj3 and
the 'laboratory mean' ‘

—_ 1 3
yﬁgz.viv (eq. 1)

v=1

The mean of all laboratory means (i. e. the mean of all measurements carried out
by the participating laboratories) is designated 'grand mean’

p —
2, (eq. 2)

Scattering of the laboratory means around the grand mean is termed
'interlaboratory spread'

3) Except two 238Pu assays for which the measurements of only 9 laboratories could be used

for this study.




It is made up of two components: the 'within-laboratory' uncertainty component
sw,® Which is the average value of the repeatability of the measurements within
the individual laboratories®, and the ‘'between-laboratory' uncertainty
component s, describing the component of the interlaboratory spread, which
results from the systematic deviations between the laboratories. Since there are

n = 3 repetitive measurements per laboratory, the relationship between these

variables in the programme is 6).

2
S
_ <4 = (eq. 4)
SR = b 3
4) This uncertainty component is called 'run' componentin /3/.
5) The repeatability of the measurements of laboratory i is given by
a |
— 5 ’ B
o Z(yiv—-« y; ) withn = 3.
swi) = v=t
n—1
6) In the I1SO 5725 document of the International Standard Organization /4/, Sp2 and S, are

called 'between-laboratory' and 'repeatability' variance, respectively, (52 + 5,2 is called
‘reproducibility variance' and would correspond to the square of the ‘interlaboratory
spread’ Sg if no repetitive measurements were made in the laboratories. in practical cases,
the square of the 'interlaboratory spread' is, in general, a rather good approximation to

the 'reproducibility' variance.




In the Appendix, the basic IDA-80 data material is compiled together with the
results of conventional evaluation as well as DoD evaluation. In total, 12
elemental assays and 16 isotope determinations were suitable for this study. For
each assay the data are split into two sections:

Section A gives a graphical survey of the results obtained by the participating
laboratories. The laboratory means y, are ordered by increasing values, the
associated dashes indicate their relative standard deviations which in this case
equal the repeatability s (i) of the laboratory divided by the square root of three.
The ordinate represents the relative deviation of the results from the certified
value whose uncertainty range is indicated, too.

Extreme values occurring outside the graphs are mentioned below.

In order to estimate by variance analysis the interlaboratory spread sg and the
average within-laboratory uncertainty component Suy” the data groups had to be
homogenized by excluding extreme values in the statistical meaning. For this
purpose, the laboratory means were first verified by application of the Bartsch
criterion /5/ which (for the size of data populations available) excludes a
laboratory mean value y; if | y; - y | > 4s; where y is the grand mean and sg the
interlaboratory spread of the data group excluding the suspicious value y;.

Then, the measurement values of those laboratories were eliminated which
proved to be extremely unfavorable in terms of repeatability sw(i). For this
purpose, the Dixon criterion /6/ with the probability of error a <1% was applied
to the repeatability of all laboratories. In case the measured values from one or
several laboratories had to be eliminated, the remaining laboratory means were
verified once more applying the Bartsch criterion.

The laboratories excluded by the two criteria and the values estimated for s and
s, before and after their rejection are given at the end of Section A. For more
details on this subject, one should refer to /7/.

In Section B of the data compilations given in the Appendix, the two DoD curves
are shown from which the DoD estimates for the interlaboratory spread s; and
the within-laboratory uncertainty component sy, are obtained without any
exclusion of outliers. These curves represent the cumulative frequency
distribution of all absolute values of the differences (relative to the certified
value) calculated between the laboratory mean values y; and between the




measurement values yjy (pooled over all laboratories), respectively. The estimates
for the interlaboratory spread and the within-laboratory uncertainty component
are given by the abscissa value corresponding to the 52%-ordinate intercept 7).

3.  Results of Evaluation and Discussion

In Tables | and I the estimates for the interlaboratory spread and the average
values of the within-laboratory uncertainty component obtained by the DoD
method (columns 4) have been compared with the results obtained in the IDA-80
evaluation after the rejection of 10.3% of measurement data as outliers (columns
6).8) In addition, those estimates have been entered in the tables which result
from the conventional calculation with no outlier criteria applied (columns 5).
The following observations can be made:

a)  The conventional estimates without outlier criteria applied are higher in all
cases than the DoD values - in many cases higher by several hundred
percent (see columns 9 in Tabs. | and II). This confirms the expectation that
the values estimated according to the DoD method are little influenced by
(individual) extreme values.

b)  For the interlaboratory spread (Tab. 1), the deviations of the DoD estimates
from the conventional results excluding outliers are as frequently positive as
they are negative (see column 10).
The DoD values occur in 24 out of 28 cases (86% ) within the 99%-confidence
interval of the estimates determined in the IDA-80 evaluation (see column
11) 9.

For those cases where this does not apply more detailed studies have
revealed that this is very probably attributable to the exclusion of the
outliers: If the DoD value occurs below the confidence interval, the last
extreme value considered narrowly missed the condition for exclusion, or
vice versa.

7) In prior publications often the 48%-intercept was used because of different data

presentation.
The values were taken from the data compilation of the Appendix.

9) If no outlier criteria had been applied in the IDA-80 evaluation, the DoD values would occur

within the 99%-confidence intervals in only 5 out of the 28 cases (18%).




TAB.|: ESTIMATES OF RELATIVE STANDARD DEVIATIONS OF THE INTERLABORATORY SPREAD;
DoD METHOD (N COMPARISON WITH VARIANCE ANALYSIS (DIXON WITH ALPHA LESS THAN OR EQUAL TO 1%)

1 2 3 4 1 5 [} 6 7 8 9 10 11 12
ESTIMATE OF RSD OF INTERLABORATORY SPREAD
TYPE OF PART OF | NUMBER VAR. ANALYSIS [VAR. ANALYSIS® ! NUMBER? 99%- DEVIATION DEVIATION sR1 WITHIN |REF.
DETERMINA- IDA-80 OF DoD METHOD OF ALL DATA WITHOUT OF LABS | CONFIDENCE OF sR2 OF sR3 CONF IDENCE | ON
TION PROGRAM | LABS OUTL IERS EXCLUDED | LIMITS OF FROM sR1 FROM sR1 LIMITS OF |PAGE
SR1_(%) SR2 (%) SR3 (%) SR3 (%) (%) (%) SR37?
CONCENTRATION:
U-ELEMENT 1.11 30 0.59 1.72 0.72 2+0 0.53; 1.09 + 192 + 22 YES 18
U-ELEMENT 1.12 27 0.78 2.70 1.03 2+ 0 |0.75; 1.60 + 2u6 + 32 YES 20
U-ELEMENT 1.2 30 0.73 3.01 0.53 3 +2 |0.38; 0.83 + 312 - 27 YES 22
U-ELEMENT 2.1 28 0.82 2.64 0.48 3 +3 |0.34; 0.78 + 222 - 41 NO | 24
U-ELEMENT 2.2 28 0.47 0.82 0.34 2+2 |0.25; 0.53 + Tk - 28 YES 26
U-ELEMENT 2.3 27 0.58 0.93 0.40 2 +2 |0.29; 0.64 + 60 - 31 YES 28
Pu-ELEMENT 1.11 28 0.97 1.90 0.82 2+0 [0.60; 1.26 + 96 - 15 YES 30
PU-ELEMENT 1.12 26 1.95 3.04 2.56 0+ 2 | 1.85; 4.03 + 56 + 31 YES 32
Pu-ELEMENT 1.2 29 0.65 3.77 0.35 3 +3 |0.25; 0.56 + 480 - 46 NO | 34
Pu-ELEMENT 2.1 26 1.34 3.20 1.25 2+ 1 ]0.90; 1.99 + 139 -7 YES 36
Pu~-ELEMENT 2.2 27 0.43 0.66 0.35 2+ 1 0.25; 0.55 + 53 - 19 YES 38
PU-ELEMENT 2.3 26 0.49 0.52 0.50 0+ 3 |0.36; 0.80 + 6 ¥ 2 YES 40
ISOTOPE ABUNDANCE:
U-234 ASSAY 1.11 27 4.60 6.36 4.01 1+ 0 [2.93; 6.16 + 38 - 13 YES 42
U-234 ASSAY 2.1 25 5.62 9.70 6.08 1+ 0 |4.39; 9.56 + 73 + 8 YES ul
U-235 ASSAY 1.11 30 0.59 1.53 0.33 5+ 1 |10.24; 0.52 + 159 - b NO | L6
U-235 ASSAY 2.1 28 0.72 2.98 0.51 3 +3 |0.36; 0.82 + 374 - 29 YES 48
U-236 ASSAY 1.11 30 1.63 5.52 2.26 1+ 2 | 1.66; 3.44 + 239 + 39 NO | 50
U-236 ASSAY 2.1 25 8.96 4.2 7.42 1+ 1 |5.32;11.8 + 58 - 17 YES 52
Pu-238 ASSAY 1.11 26 5.22 13.7 7.01 1+ 1 5.06;11.0 + 162 + 34 YES sk
Pu-238 ASSAY 2.1 24 5.29 16.2 6.21 2+ 2 | 4.36;10.3 + 206 + 17 YES 58
Pu-239 ASSAY 1.11 29 0.11 0.16 0.13 1+ 2 |0.095;0.20 + U5 + 18 YES 62
Pu-239 ASSAY 2.1 27 0.079 0.093 0.093 0+ 0 |0.068;0.14 + 18 + 18 YES 6L
Pu-240 ASSAY 1.711 29 0.15 0.32 0.14 1+ 1 ]0.10; 0.21 + 113 - 7 YES 66
Pu-240 ASSAY 2.1 27 0.11 0.14 0.4 0 +0 0.10; 0.21 + 27 + 27 YES 68
Pu-241 ASSAY 1.11 29 0.46 0.54 0.56 0+ L4 |0.41; 0.87 + 17 + 22 YES 70
Pu-241 ASSAY 2.1 27 0.57 0.62 0.62 0+ 0 [0.45; 0.94 + 9 + 9 YES 72
PU-242 ASSAY 1.11 29 1.07 1.48 1.17 1+0 |0.86; 1.77 + 38 + 9 YES 74
PU-242 ASSAY 2.1 27 1.61 3.18 1.26 2+ 0 0.91; 1.96 + 98 - 22 YES 76
TOTAL : 771 43 + 36 = 79 (10.3%) | 28+; o0- T+ b= 24 L

! FIGURES CORRESPOND TO THE OFF ICIAL IDA-80 EVALUATION.

2 THE NUMBER OF EXCLUDED LABORATORIES 1S SPLIT WITH RESPECT TO THE REASON FOR REJECTION:
FIGURES REFER TO LABORATORIES EXCLUDED FOR EXTREME MEAN VALUES (BARTSCH CRITERION) AND
FOR EXCEPTIONALLY HIGH REPEATABILITY VALUES (DIXCN CRITERION).




TAB.11:

ESTIMATES OF RELATIVE STANDARD DEVIATIONS OF THE WITHIN-LABORATORY UNCERTAINTY COMPONENT (REPEATABILITY)

DoD METHOD IN COMPARISON WITH VARIANCE ANALYSIS (DIXON WITH ALPHA LESS THAN OR EQUAL TO 1%) ’
1 2 3 L ] 5 | 6 7 8 9 10 11 12
ESTIMATE OF RSD OF REPEATABIL!TY
TYPE OF PART OF | NUMBER VAR. ANALYS!S [VAR. ANALYS!S?! | NUMBER? 99%- DEVIATION | DEVIATION | swl WITHIN |REF.
DETERMINA- IDA-80 OF DoD METHOD OF ALL DATA WITHOUT OF LABS | CONFIDENCE OF sw2 OF sw3 CONF IDENCE | ON
TION PROGRAM | LABS OUTLIERS EXCLUDED | LIMITS OF FROM sw1 FROM sw1 LIMITS OF |PAGE
swl (%) sw2 (%) sw3 (%) sw3 (%) (%) (%) sw3?
CONCENTRATION:
U-ELEMENT 1.11 30 0.20 0.77 0.37 2 +0 | 0.30; 0.49 + 285 + 85 NO | 18
U-ELEMENT 1.12 27 0.24 2.17 0.u3 2 +0 | 0.34; 0.57 + 80U + 79 NO | 20
U-ELEMENT 1.2 30 0.15 0.64 0.18 3+ 2 | 0.14; 0.24 + 327 + 20 YES 22
U-ELEMENT 2.1 28 0.17 3.52 0.26 3 +3 |0.20; 0.35 +1971 + 53 NO | 24
U-ELEMENT 2.2 28 0.12 0.41 0.18 2+ 2 |0.14; 0.24 + 2u2 + 50 NO | 26
U-ELEMENT 2.3 27 0.23 0.71 0.37 2 +2 |0.29; 0.50 + 209 + 61 NO | 28
Pu-ELEMENT 111 28 0.15 0.37 0.38 "2 +0 | 0.30; 0.50 + 147 + 153 NO | 30
Pu-ELEMENT 1.12 26 0.2u4 1.05 0.50 0+ 2 | 0.40; 0.67 + 338 + 108 NO | 32
Pu~-ELEMENT 1.2 29 0.22 1.09 0.31 3+ 3 |0.24; 0.42 + 395 + 01 NO | 34
Pu-ELEMENT 2.1 26 0.20 3.40 0.28 2 + 1 |0.22; 0.38 +1620 + 40 NO | 36
Pu-ELEMENT 2.2 27 0.15 1.00 0.36 2+ 1 |0.28; 0.L8 + 567 + 140 NO | 38
Pu-ELEMENT 2.3 26 0.20 0.75 0.27 0+ 3 |0.21; 0.37 + 275 + 35 NO | 4O
ISOTOPE ABUNDANCE :
U~-23L4 ASSAY 1.11 27 2.30 10.0 u.77 1+ 0 |3.80; 6.32 + 335 + 107 NO | L2
U-234 ASSAY 2.1 25 2.25 5.39 4.33 1+ 0 | 3.42; 5.81 + 140 + 92 NO | ul
U-235 ASSAY 1.11 30 0.21 0.52 0.27 5+ 1 |0.21; 0.36 + 148 + 29 YES u6
U-235 ASSAY 2.1 28 0.19 0.88 0.16 3 +3 |0.13; 0.22 + 363 - 16 YES 48
U-236 ASSAY 1.11 30 0.45 1.71 0.47 1+ 2 [0.38; 0.62 + 280 + 4 YES 50
U-236 ASSAY 2.1 25 L. ug 6.61 u.67 1+ 1 |3.67; 6.31 + ug + u YES 52
Pu-238 ASSAY 1.11 9 1.59 3.75 1.50 1T+0 [|1.02; 2.65 + 136 - 6 YES 56
Pu-238 ASSAY 2.1 9 1.56 6.35 1.21 1+ 1 {0.81; 2.24 + 307 - 22 YES 60
Pu-239 ASSAY 1.11 29 0.032 0.12 0.035 1+ 2 |0.028;0.0u6 + 275 + 9 YES 62
Pu-239 ASSAY 2.1 27 0.02u 0.045 0.045 0+ 0 |0.036;0.059 + 88 + 88 NO | &4
Pu-240 ASSAY 1.11 29 0.068 0.25 0.097 1+ 1 0.078;0.13 + 268 + L3 NO | 66
Pu-240 ASSAY 2.1 27 0.060 0.15 0.15 0+0 |0.12; 0.20 + 150 + 150 NO | 68
Pu-241 ASSAY 1.11 29 0.21 0.59 0.18 0+ 4 |0.14; 0.24 + 181 - 14 YES 70
Pu-241 ASSAY 2.1 27 0.23 0.40 0.40 0o+0 [0.32; 0.53 + Tu + 74 NO | 72
PuU-242 ASSAY 1.11 29 0.36 1.75 0.95 1+0 |0.76; 1.25 + 386 + 164 NO | 7B
Pu-242 ASSAY 2.1 27 0.32 0.86 0.79 2+0 |0.63; 1.05 + 169 + 147 NO | 76
TOTAL: 739 u2 + 34 = 76 (10.3%) | 28+; o- 24+; b= 9 19

1
2

FiGURES CORRESPOND TO
THE NUMBER OF EXCLUDED LABORATORIES

THE OFFICIAL

IDA-80 EVALUATION.
IS SPLIT WITH RESPECT TO THE REASON FOR REJECTION:

FIGURES REFER TO LABORATORIES EXCLUDED FOR EXTREME MEAN VALUES (BARTSCH CRITERION) AND
FOR EXCEPTIONALLY HIGH REPEATABILITY VALUES (DIXON CRITERION}).




These observations indicate a satisfactory agreement of the estimates of the
interlaboratory spread obtained by the DoD method with those of the IDA-
80 evaluation. Since the IDA-80 estimates scatter around the DoD values and
do not exhibit any bias, application of the Bartsch-outlier criterion to the
laboratory mean values in the IDA-80 evaluation was obviously meaningful.

) For the within-laboratory uncertainty component (Tab. Il), the IDA-80 es-
timate exceeds the DoD estimate in 24 out of the 28 cases (see column 10),
and the DoD estimate falls in only 32% of the cases {9outof28) in the
99%-confidence interval of the IDA-80 value (see column 11). This agree-
ment is poor. It may indicate that in evaluating IDA-80, the Dixon criterion
was not used strong enough taking a risk of only a < 1% that a value is
excluded which really belongs to the group.

In order to verify that assumption, the IDA-80 evaluation procedure was repeated
allowing a < 10% probability of error in application of the Dixon criterion. The
results are given in Table lll:

The rate of outliers according to the Dixon criterion changed from 34 to 50 out of
739 measurement values (see column 7) and the percentage of DoD estimates
within the 99%-confidence limits of the IDA-80 values increased from 9 to 15 out
of 28 (or from 32% to 54%; see column 11). This is a clear improvement as far as
the agreement of the results of both evaluation methods is concerned. However,
the IDA-80 estimates are still positively biased in relation to the DoD results (see

column 10).

To elucidate this effect, the IDA-80 estimate gained by variance analysis was
replaced by the arithmetic mean value of the repeatabilities calculated for the
individual laboratories

p

Z s, (1) (eq. 5)

i=1

S =
w

T

Prior to this calculation, the Dixon criterion was applied with a < 1% as well as

a < 10%. The results are shown in Tabs. IV and V:

Now in 18 or even 21 out of the 28 cases (i.e. in 64% and 75%, respectively), the
DoD estimates are within the 99%-confidence limits of the conventionally
derived values (see columns 11). Furthermore, in case the Dixon criterion was




TAB.111: ESTIMATES OF RELATIVE STANDARD DEVIATIONS OF THE WITHIN-LABORATORY UNCERTAINTY COMPONENT (REPEATABILITY)

DoD METHOD N COMPARISON WITH VARIANCE ANALYSIS (DIXON WITH ALPHA LESS THAN OR EQUAL TO 10%) ’
1 2 3 n ] 5 l 6 7 8 9 10 1 12
ESTIMATE OF RSD OF REPEATABILITY
TYPE OF PART OF | NUMBER VAR. ANALYSIS [VAR. ANALYSIS?! | NUMBER? 99%- DEVIATION | DEVIATION | swil WITHIN [REF.
DETERMINA- | IDA-80 OF DoD METHOD OF ALL DATA WITHOUT OF LABS | CONFIDENCE OF sw2 OF sw3 CONF IDENCE | ON
TION PROGRAM | LABS OUTL | ERS EXCLUDED | LIMITS OF FROM sw1 FROM sw1 LIMITS OF {PAGE
swl (%) sw2 (%) sw3 (%) sw3 (%) (%) (%) Sw3?
CONCENTRATION:
U-ELEMENT 1.11 30 0.20 0.77 0.24 2+ 2 |0.19; 0.32 + 285 + 20 YES 18
U-ELEMENT 1.12 27 0.24 2.17 0.27 2 +3 |0.21; 0.37 + 804 + 13 YES 20
U-ELEMENT 1.2 30 0.15 0.64 0.18 3 +2 |0.143 0.24 + 327 + 20 YES 22
U-ELEMENT 2.1 28 0.17 3.52 0.26 3 +3 |0.20; 0.35 +1971 + 53 NO | 24
U-ELEMENT 2.2 28 0.12 0.041 0.15 2+ 3 |0.12; 0.20 + 2u2 + 25 YES 26
U-ELEMENT 2.3 27 0.23 0.71 0.37 2 +2 |0.29; 0.50 + 209 + 61 NO | 28
PU-ELEMENT 1.11 28 0.15 0.37 0.38 2 +0 [0.30; 0.50 + 147 + 153 NO | 30
PU-ELEMENT 1.12 26 0.2k 1.05 0.50 0+ 2 |0.40; 0.67 + 338 + 108 NO | 32
Pu-ELEMENT 1.2 29 0.22 1.09 0.31 3 +3 |0.24; 0.42 + 395 + 41 NO | 34
Pu-ELEMENT 2.1 26 0.20 3.4l 0.25 2 +2 |0.20; 0.34 +1620 + 25 YES 36
Pu-ELEMENT 2.2 27 0.15 1.00 0.17 2+ 4 [0.13; 0.23 + 567 + 13 YES 38
Pu~ELEMENT 2.3 26 0.20 0.75 0.27 0+ 3 |0.21; 0.37 + 275 + 35 NO | Lo
1SOTOPE ABUNDANCE :
U-234 ASSAY 1.11 27 2.30 10.0 u.77 1+0 | 3.80; 6.32 + 335 + 107 NO | L2
U-23L4 ASSAY 2.1 25 2.25 5.39 4.33 1+ 0 |3.42; 5.81 + 140 + 92 NO | 4k
U-235 ASSAY 1.11 30 0.21 0.52 0.27 5+ 1 |0.21; 0.36 + 148 + 29 YES u6
U-235 ASSAY 2.1 28 0.19 0.88 0.16 3 +3 |0.13; 0.22 + 363 - 16 YES 48
U-236 ASSAY 1.11 30 0.45 1.71 0.47 1+ 2 [0.38; 0.62 + 280 + 4 YES 50
U-236 ASSAY 2.1 25 L.ug 6.61 4. 67 1+ 1 [3.67: 6.31 + u8 + L YES 52
Pu-238 ASSAY 1.11 9 1.59 3.75 1.50 1+ 0 1.02; 2.65 + 136 - 6 YES 56
Pu-238 ASSAY 2.1 9 1.56 6.35 1.21 1+ 1 ]0.81; 2.24 + 307 - 22 YES 60
Pu-239 ASSAY 1.11 29 0.032 0.12 0.031 1+ 3 |0.025;0.041 + 275 - 3 YES 62
Pu-239 ASSAY 2.1 27 0.024 0.045 0.0u5 0+ 0 | 0.036;0.059 + 88 + 88 NO | 64
Pu-2L0 ASSAY 1.11 29 0.068 0.25 0.087 1+2 |0.069:0.12 + 268 + 28 NO | 66
Pu-240 ASSAY 2.1 27 0.060 0.15 0.074 0+ 3 |0.058;0.099 + 150 + 23 YES 68
Pu-2L41 ASSAY 1.11 29 0.21 0.59 0.18 0+ 4 {0.14; 0.24 + 181 - 14 YES 70
Pu-241 ASSAY 2.1 27 0.23 0.40 0.40 0+0 |0.32; 0.53 + T4 + T4 NO | T2
Pu-242 ASSAY 1.11 29 0.36 1.75 0.95 1+0 |0.76; 1.25 + 386 + 16L NO | 74
Pu-242 ASSAY 2.1 27 0.32 0.86 0.68 2+ 1 {0.54; 0.91 + 169 + 113 No | 76
JOTAL : 739 42 + 50 = 92 (12.4%) | 28+; 0O- 23+; 5= 15 13

1
2

IN SOME CASES THE FIGURES ARE DIFFERENT TO THOSE OF THE OFFICIAL IDA-80 EVALUATION.

THE NUMBER OF EXCLUDED LABORATORIES IS SPLIT WITH RESPECT TO THE REASON FOR REJECTION:
FIGURES REFER TO LABORATORIES EXCLUDED FOR EXTREME MEAN VALUES (BARTSCH CRITERION) AND
FOR EXCEPTIONALLY HIGH REPEATABILITY VALUES (DIXON CRITERION).




TAB.IV: ESTIMATES OF RELATIVE STANDARD DEVIATIONS OF THE WITHIN-LABORATORY UNCERTAINTY COMPONENT
DoD METHOD IN COMPARISON WITH MEAN-VALUE DETERMINATION (DIXON WITH ALPHA LESS THAN OR EQUAL TO 1%)

(REPEATABILITY);

1 2 3 u [ 5 [ 3 7 8 9 10 11 12
ESTIMATE OF RSD OF REPEATABILITY
TYPE OF PART OF | NUMBER MEAN-VALUE MEAN-VALUEY | NUMBER? 99%- DEVIATION | DEVIATION | swl WITHIN REF.
DETERM I NA- IDA-80 OF DoD METHOD | DETERMINATION | DET. WITHOUT | OF LABS | CONFIDENCE OF sw2 OF sw3 CONF IDENCE | ON
TION PROGRAM | LABS OF ALL DATA OUTL | ERS EXCLUDED | LIMITS OF FROM sw1 FROM sw1 LIMITS OF |PAGE
swl (%) sw2 (%) sw3 (%) sw3 (%) (%) (%) sw3?
CONCENTRATION:
U-ELEMENT 1.11 30 0.20 0.39 0.25 2+ 0 ]0.20; 0.33 + 95 + 25 YES 18
U-ELEMENT 1.12 27 0.24 0.88 0.32 2+ 0 |0.25; 0.43 + 267 + 33 NO | 20
U-ELEMENT 1.2 30 0.15 0.31 0.1k 3 +2 |0.11; 0.19 + 107 - 7 YES 22
U-ELEMENT 2.1 28 0.17 1.19 0.18 3 +3 |0.14; 0.25 + 600 + 6 YES 2Uu
U~ELEMENT 2.2 28 0.12 0.25 0.14 2+2 |0.11; 0.19 + 108 + 17 YES 26
U-ELEMENT 2.3 27 0.23 0.4k 0.26 2 +2 |0.20; 0.35 + 97 + 13 YES 28
Pu-ELEMENT 1.11 28 0.15 0.25 0.25 2+ 0 |0.20; 0.33 + 67 + 67 NO | 30
Pu~-ELEMENT 1.12 26 0.24 0.58 0.37 0+ 2 |0.29; 0.50 + 142 + 54 NO | 32
Pu-ELEMENT 1.2 29 0.22 0.59 0.22 3 +3 [0.17; 0.30 + 168 + 0 YES 34
Pu-ELEMENT 2.1 26 0.20 1.13 0.22 2+ 1 |0.17; 0.30 + 465 ¥ 10 YES 36
Pu-ELEMENT 2.2 27 0.15 0.43 0.22 2+ 1 |0.17; 0.30 + 187 + L7 NO | 38
Pu-ELEMENT 2.3 26 0.20 0.42 0.21 0+ 3 |0.17; 0.28 + 110 + 5 YES 40
ISOTOPE ABUNDANCE :
U-23L4 ASSAY 1.11 27 2.30 4,35 3.09 1+ 0 |2.46; 4.10 + 89 + 34 NO | L2
U-234 ASSAY 2.1 25 2.25 b, 17 3.28 1+ 0 |2.59; 4,40 + 85 + U6 NO | uu
U-235 ASSAY 1.11 30 0.21 0.33 0.21 5+ 1 |0.17; 0.28 + 57 + 0 YES ug
U-235 ASSAY 2.1 28 0.19 0.141 0.14 3 +3 lo.11; 0.19 + 116 - 26 YES ug
U-236 ASSAY 1.11 30 0.45 0.77 0.40 1+ 2 |[0.32; 0.53 + 71 - 11 YES 50
U-236 ASSAY 2.1 25 4.8 .67 3.56 1+ 1 | 2.80; .81 + n - 21 YES 52
Pu-238 ASSAY 1.11 9 1.59 2.49 1.204 1+0 |[0.85; 2.19 + 57 - 22 YES 56
Pu-238 ASSAY 2.1 9 1.56 3.48 1.03 1+ 1 |0.69; 1.91 + 123 - 34 YES 60
Pu-239 ASSAY 1.11 29 0.032 0.061 0.031 1+ 2 | 0.025;0.041 + 91 - 3 YES 62
Pu-239 ASSAY 2.1 27 0.024 0.031 0.031 0+ 0 |0.025:0.04t1 + 29 + 29 NO | 64
Pu-240 ASSAY 1.11 29 0.068 0.13 0.07k 1+ 1 {0.059;0.098 + 91 + 9 YES 65
Pu-240 ASSAY 2.1 27 0.060 0.093 0.093 0+ 0 | 0.074;0.72 + 55 + 55 NO | 68
Pu-2471 ASSAY 1.11 29 0.21 0.32 0.16 0+ 4 |0.13; 0.21 + 52 - 24 YES 70
Pu-241 ASSAY 2.1 27 0.23 0.29 0.29 0+0 |0.23; 0.38 + 25 + 26 YES 72
Pu-2L2 ASSAY 1.11 29 0.36 0.89 0.62 1+ 0 |0.50; 0.81 + 147 + 72 NO | T4
Pu-242 ASSAY 2.1 27 0.32 0.60 0.56 2+ 0 |0.4k; 0.75 + 88 + 75 NO | 76
TOTAL: 739 42 + 34 = 76 (10.3%) | 28+; O~ 18+; 8- 18 10

1
2

THE NUMBER OF EXCLUDED LABORATORIES

IN GENERAL THE FIGURES ARE DIFFERENT TO THOSE OF THE OFFICIAL IDA-80 EVALUATION,
IS SPLIT WITH RESPECT TO THE REASON FOR REJECTION:

FIGURES REFER TO LABORATORIES EXCLUDED FOR EXTREME MEAN VALUES (BARTSCH CRITERION) AND
FOR EXCEPTIONALLY HIGH REPEATABILITY VALUES (DIXON CRITERION]).




TAB.V: ESTIMATES OF RELATIVE STANDARD DEVIATIONS OF THE WITHIN-LABORATORY UNCERTAINTY COMPONENT (REPEATABILITY)
DoD METHOD [N COMPARISON WITH MEAN-VALUE DETERMINATION (DIXON WITH ALPHA LESS THAN OR EQUAL TO 10%)

,

1 2 3 n 1B 5 | 6 7 3 9 10 1 12
ESTIMATE OF RSD OF REPEATABILITY
TYPE OF PART OF | NUMBER MEAN-VALUE MEAN-VALUE! | nuMBERZ 99%- DEVIATION | DEVIATION | swl WITHIN |REF.
DETERMINA- | IDA-80 OF DoD METHOD | DETERMINATION | DET. WITHOUT | OF LABS | CONFIDENCE OF sw2 OF sw3 CONF { DENGE | ON
TION PROGRAM | LABS OF ALL DATA OUTLIERS EXCLUDED | LIMITS OF FROM sw1 FROM sw1 LIMITS OF [PAGE
swi (%) sw2 (%) sw3 (%) sw3 (%) (%) (%) sw3?
CONCENTRATION:
U-ELEMENT 1.11 30 0.20 0.39 0.19 2 +2 |0.15; 0.25 + 95 - 5 YES 18
U-ELEMENT 1.12 27 0.24 0.88 0.23 2+ 3 |0.18; 0.31 + 267 - & YES 20
U-ELEMENT 1.2 30 0.15 0.31 0.14 3 +2 [0.11; 0.19 + 107 - 7 YES 22
U-ELEMENT 2.1 28 0.17 1.19 0.18 3 +3 |0.14; 0.25 + 600 + 6 YES 21
U-ELEMENT 2.2 28 0.12 0.25 0.12 2+ 3 |0.094;0.16 + 108 + 0 YES 26
U~ELEMENT 2.3 27 0.23 0.ul 0.26 2 +2 [0.20;0.35 + 91 ¥ 13 YES 28
PU-ELEMENT 1.11 28 0.15 0.25 0.25 2 +0 |0.20; 0.33 + 67 + 67 NO | 30
Pu-ELEMENT 1.12 26 0.24 0.58 0.37 0+ 2 |0.29; 0.50 + 142 + 5h NG | 32
PU-ELEMENT 1.2 29 0.22 0.59 0.22 3 +3 |0.17; 0.30 + 168 + 0 YES 3L
PU-ELEMENT 2.1 26 0.20 1.13 0.20 2+ 2 |0.16; 0.27 + U465 T o YES 36
Pu-ELEMENT 2.2 27 0.15 0.43 0.13 2+ L4 |0.10; 0.18 + 187 = 13 YES 38
PU-ELEMENT 2.3 26 0.20 0.u42 0.21 0+ 3 |0.17; 0.28 + 110 + 5 YES 40
ISOTOPE ABUNDANCE :
U-234 ASSAY 1.11 27 2.30 .35 3.09 1+0 [2.46; L.10 + 89 + 3L NO | 42
U-234 ASSAY 2.1 25 2.25 u.17 3.28 1+ 0 |2.59; L.u40 + 85 + L6 NO | Lk
U-235 ASSAY 1.11 30 0.21 0.33 0.21 5+ 1 |0.17; 0.28 + 57 + 0 YES L6
U-235 ASSAY 2.1 28 0.19 0.141 0.1u4 3 +3 {0.11; 0.19 + 116 - 26 YES L8
U-236 ASSAY 1.11 30 0.45 0.77 0.40 1+ 2 |0.32; 0.53 + 71 - 11 YES 50
U-236 ASSAY 2.1 25 L. 48 u.67 3.56 1+ 1 |2.80; L.81 £y - 21 YES 52
PuU-238 ASSAY 1.11 9 1.59 2.149 1.24 1+ 0 [0.85; 2.19 + 57 - 22 YES 56
PU-238 ASSAY 2.1 9 1.56 3.u8 1.03 1+ 1 |0.69; 1.91 + 123 - 34 YES 60
Pu-239 ASSAY 1.11 29 0.032 0.061 0.029 1+ 3 | 0.023;0.039 + 91 - 9 YES 62
PU-230 ASSAY 2.1 27 0.024 0.031 0.031 0+ 0 |0.025;0.0u1 + 29 + 29 No | 64
Pu-240 ASSAY 1.11 29 0.068 0.13 0.068 1+ 2 | 0.054:0.090 + 91 + 0 YES 66
PU-210 ASSAY 2.1 27 0.060 0.093 0.056 0+ 3 | 0.04L;0.075 + 55 - 7 YES 68
Pu-241 ASSAY 1.11 29 0.21 0.32 0.16 0 +U4 |0.13; 0.21 + 52 - 24 YES 70
Pu-247 ASSAY 2.1 27 0.23 0.29 0.29 0+0 |0.23; 0.38 + 26 + 26 YES 72
Pu-242 ASSAY 1.11 29 0.36 0.89 0.62 1+ 0 ]0.50; 0.81 + 147 + 72 NO | Tu
Pu-242 ASSAY 2.1 27 0.32 0.60 0.49 2+ 1 10.39; 0.66 + 88 + 53 NO | 76
TOTAL : 739 42 + 50 = 92 (12.4%) | 28+; O- 11+; 12- 21 7

1

2

IN GENERAL THE FIGURES ARE DIFFERENT TO THOSE OF THE OFFICIAL
IN SOME CASES THEY ARE DIFFERENT TO THOSE GIVEN

THE NUMBER OF EXCLUDED LABORATORIES

IN TAB.IV,
1S SPLIT WITH RESPECT TO THE REASON FOR REJECTION:

iDA-80 EVALUATION;

FIGURES REFER TO LABORATORIES EXCLUDED FOR EXTREME MEAN VALUES (BARTSCH CRITERION) AND
FOR EXCEPTIONALLY HIGH REPEATABILITY VALUES (DIXON CRITERION).




applied with an error probability of 10% (Tab. V), the deviations of the two
estimates are about as frequently positive as they are negative (see columns 10)
indicating that there is no longer a significant bias between the results of both
evaluation methods.

Table VI summarizes the percentages of DoD results within the 99%-confidence
limits of the different conventionally gained estimates as a measure of the
agreement of the results of the evaluation methods:

Table Vi:

Agreement of DoD estimates for the RSD of the within-laboratory
uncertainty component with the estimates obtained by different
conventional methods of calculation

Calculation Percentage of DoD estimates within
method 99% -confidence interval
Variance analysis; 32

Dixon witha < 1%
(as performed in IDA-80)

Variance analysis; 54
Dixon with a < 10%

Arithmetic mean of
laboratory repeatabilities; 64
Dixon with a < 1%

Arithmetic mean of
laboratory repeatabilities; 75
Dixon with a < 10%

If the degree of agreement is considered as a measure of the quality of the results
estimated by the different conventional methods, calculation of the arithmetic
mean of the laboratory repeatabilities after outlier rejection seems to be superior
to the derivation of the within-laboratory uncertainty component as average
repeatability by variance analysis which may overestimate the influence of
individual high repeatability values by using squared terms.




a. Conclusion

DoD estimates of the interlaboratory spread based on all available data confirm
the values derived in the official IDA-80 evaluation by variance analysis after

rejection of laboratory mean values by the Bartsch criterion.

As far as the within-laboratory uncertainty component 10) is concerned, the DoD
results indicate that the IDA-80 estimates are in some cases too high. This seems
to be caused partly by the low error probability of a < 1% chosen in the IDA-80
evaluation for the Dixon outlier criterion applied to the repeatabilities of the
laboratories, and partly by the method of variance analysis which may
overestimate the influence of individual high repeatability values on the basis of

squared terms.

There is evidence that estimation of both uncertainty components by the DoD
method without any exclusion of extreme values gives results which are at
minimum in 75% of the cases within the 99%-confidence limits of estimates
calculated by conventional statistical methods after the rejection of more than
10% of the basic measurement data on the basis of outlier criteria.

10)  Called 'run' component in IDA-80
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Appendix:

Compilation of Data Evaluation




ASSAY:
SECTION A:
ORIGIN OF

NUMBER
NUMBER

OF
OF

REMARK :

U ELEMENT CONCENTRATION (about 2.0 mg U/g sol.) / IDA-80; PART 1.11

MEASUREMENT DATA AND CONVENTIONAL EVALUATION

DATA: REF. r7/; EVAL. SHEET 68
PARTICIPATING LABORATORIES: p = 30
REPETITIVE DETERMINATIONS PER LABORATORY: n = 3

SPENT FUEL SAMPLE

MEASUREMENT DATA

IDA=B80 / U CONCENTRATION
CERTIFIED VALUE:
2.0481 + 0.0019 mg U/g SOL.

* 1

P %

%

il

I | |
- - [

I
<3
&1

DEVIATION FROM CERTIFIED VALUE {%)

!
]

FOR VALUES NOT DISPLAYED SEE BELOW

LI A S SN RS L B R I RN LA SRR R |
0 2 4 [ a 10 12 14 16 18 20 22 24 26

INDEX NUMBER OF LABORATORIES ARRANGED BY INCREASING

1:
2

-8
-3

LAB
LAB

VALUES NOT DISPLAYED IN THE GRAPH:

INDEX NUMBERS OF LABORATORIES EXCLUDED ACCORDING
THE BARTSCH CRITERION (LAB MEAN):
THE DIXON CRITERION, o<1% (REPEATABILITY):
ESTIMATED INTERLABORATORY SPREAD sR
BEFORE -/ AFTER EXCLUSION:
ESTIMATED WITHIN-LAB. COMPONENT
BEFORE -/ AFTER EXCLUSION:

sw

L
28 3¢

VALUES
.06%; +2.29%
.18%; +0.407%
TO
132
NONE
.72% 7 0.72%
774 7 0.37%
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ASSAY: U ELEMENT CONCENTRATION (about 2.0 mg U/g sol.) / Continued

SECTION B: DoD EVALUATION

DoD DISPLAY / INTERLABORATORY SPREAD

100 W

a0

ao -

70

&0 1
62%—QUANTILE

50

OCCURRENCE OF DIFFERENCES < |D| (%)

40 NUMBER OF DIFFERENCES:

]
30 A P(P—l) — 435

2
204
10 —_—
sp = 0.59%

0 |IRAARAAMESS MAAREENARS RASNA RN | BARRARRAAS IRAARARRARS | RALS AR RS Ty ey | RARLAR LAY 1 AARRAR R AR |RARARARARS T

s} 1 2 3 4 & [ 7 a 9 10

REL. DIFFERENCE |D| BETWEEN THE RESULTS OF TWO LABORATORIES (%)

DoD DISPLAY / WITHIN-LAB. COMPONENT

100 o

]

aa -

w
=]

70

80

OCCURRENCE OF DIFFERENCES < [D] (%)

62%— QUANTILE
NUMBER OF DIFFERENCES:
n(n-1)p
—— = 90
2
20~
Sy = 0.20%
LA B S A R B R S R B A S R (R L S R RS R A A SRR |
1 2 3 4 & [} 7

REL. DIFF, |D| BETWEEN THE RESULTS OF TWO REPETITIVE MEASUREMENTS (%)




ASSAY: U ELEMENT CONCENTRATION (about 2.0 mg U/g sol.) / IDA-80; PART 1.12

SECTION A: MEASUREMENT DATA AND CONVENTIONAL EVALUATION

ORIGIN OF DATA: REF. r77/; EVAL. SHEET 69
NUMBER OF PARTICIPATING LABORATORIES: p = 27
NUMBER OF REPETITIVE DETERMINATIONS PER LABORATORY': n = 3
REMARK: : SPENT FUEL SAMPLE, DRIED

MEASUREMENT DATA

3.0 4
o
__ ».5] IDA=B0 /U CONCENTRATION -
X ) a CERTIFIED VALUE: x
I 2.0401 + 0.0018 mg U/g SOL. _
1.8
=
= 1.0 4 — - X
=]
E 0.5 5 h
B - g E %
ﬁ 0.0 = = = 3 T H R O§w *
= —-0.5 - e : w b 4 E * : - -
s - * —
E-ﬂ.o— " :
> —1.5 B
2
B4 —2.0 -
g —2.54 FOR VALUES NOT DISPLAYED SEE HELOW
-3.0 -
T M T v T M T v T v T T T T T M T v T M L M T M T M T
1 3 5 7 9 11 13 18 17 19 21 23 285 27

INDEX NUMBER OF LABORATORIES ARRANGED BY INCREASING VALUES

VALUES NOT DISPLAYED IN THE GRAPH: LAB 1: -11.67%; £3.06%
LAB 2: -6.20%; +6.127%

INDEX NUMBERS OF LABORATORIES EXCLUDED ACCORDING TO

THE BARTSCH CRITERION (LAB MEAN): 1:2

THE DIXON CRITERION, o<1% (REPEATABILITY): NONE
ESTIMATED INTERLABORATORY SPREAD sR

BEFORE 7/ AFTER EXCLUSION: 2.70%2 - 1.03%

ESTIMATED WITHIN-LAB. COMPONENT sw
BEFORE 7/ AFTER EXCLUSION: 2.17%4 - 0.43%
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ASSAY: U ELEMENT CONCENTRATION (about 2.0 mg U/g sol.) / Continued

SECTION B: DoD EVALUATION

DoD DISPLAY / INTERLABORATORY SPREAD

100
'53 a0 -]
B 0]
v
g.’;‘ 70
)
E 60 -
& : 62%-QUANTILE
& 5O
B o] NUMBER OF DIFFERENCES:
Py
o
-1
8 30 P(P ) 2351
Z 2
ﬁ 20 A
=
10
8 W | sp =0.78%
=l o—L
LA AL AL SR LA ALY BLEL AL BN BLRLALL N LA AN LA AL R LA SRR AL AL LR BLSLELALN SLAL LS BLRLAL R |
[4] 1 2 3 4 & & 7 a 9 10 11 12 i3 14 18

REL. DIFFERENCE |D| BETWEEN THE RESULTS OF TWO LABORATORIES (%)

DoD DISPLAY / WITHIN-LAB. COMPONENT

Re

100

80 4
a0 ]

70 4

60 .
62% - QUANTILE

50 | H

NUMBER OF DIFFERENCES:

n(n-1)p _
—5 = 81

40k
so K

20 1§

OCCURRENCE OF DIFFERENCES < [D| (%)

0 1 2 3 4 5 & 7 & 95 10 11 12 13 14 16 16 17 18
REL. DIFF. |D| BETWEEN THE RESULTS OF TWO REPETITIVE MEASUREMENTS (%)




ASSAY: U ELEMENT CONCENTRATION (about 2.0 mg U/g sol.) / IDA-80; PART 1.2

SECTION A: MEASUREMENT DATA AND CONVENTIONAL EVALUATION

ORIGIN OF DATA: REF. s77/; EVAL. SHEET 70
NUMBER OF PARTICIPATING LABORATORIES: p = 30
NUMBER OF REPETITIVE DETERMINATIONS PER LABORATORY': n = 3
REMARK : SPENT FUEL SAMPLE, PRESPIKED

MEASUREMENT DATA

IDA-B0O / U CONCENTRATION
CERTIFIED VALUE:
2.0401 + 0.0019 mg U/g SOL.

| = |

|

o

I &1
&1

. B

(B
1
I ® 1
(K3
I o= |

1
-

!
-
&

FOR VALUES NOT DISPLAYED SEE BELOVW

DEVIATION FROM CERTIFIED VALUE (%)

0

i
-]

LI J L B L L | L B T T 7 1 LA L B | 1

0 2 4 & &8 10 12 14 18 18 20 22 24 28 28
INDEX NUMBER OF LABORATORIES ARRANGED BY INCREASING VALUES

30

VALUES NOT DISPLAYED IN THE GRAPH: LAB 1: -3.55%; +0.46%
LAB 2: -2.82%; +0.15%
LAB 30: +15.30%; +1.43%
INDEX NUMBERS OF LABORATORIES EXCLUDED ACCORDING TO
THE BARTSCH CRITERION (LAB MEAN) : 1;2;30
THE DIXON CRITERION, a<1% (REPEATABILITY): 27;29
ESTIMATED INTERLABORATORY SPREAD sR
BEFORE - AFTER EXCLUSION: 3.01% - 0.53%
ESTIMATED WITHIN-LAB. COMPONENT sw
BEFORE - AFTER EXCLUSION: 0.64% - 0.18%



ASSAY: U ELEMENT CONCENTRATION (about 2.0 mg U/g sol.) / Continued

SECTION B: DoD EVALUATION

DoD DISPLAY / INTERLABORATORY SPREAD

100 4 W

% f
80 5

60 -

62%-QUANTILE

&0 +

40 NUMBER OF DIFFERENCES:

30 4 P(Pz_l) — 435

20 A
04
o

AR B AT B s e e e S A e S ARRN R
0 1 2 3 4 B & 7 & 5% 10 11 12 13 14 16 16 17 18 138

REL. DIFFERENCE |D| BETWEEN THE RESULTS OF TWO LABORATORIES (%)

sp = 0.73%

OCCURRENCE OF DIFFERENCES < [D| (%)

AR NS AR AR RSN SRS

DoD DISPLAY / WITHIN-LAB. COMPONENT

i0a s

80
aa -
70 4

B0 4
62%—QUANTILE

NUMBER OF DIFFERENCES:

n(n-1)p

5 = 90

OCCURRENCE OF DIFFERENCES < [D| (%)
F-S
<

] 5, = 0.15%

T S e e e T A N B S e e e e e e e ML
0.0 0.5 1.0 1.8 2.0 2.8 3.0 3.8 4.,

REL. DIFF. |D| BETWEEN THE RESULTS OF TWO REPETITIVE MEASUREMENTS (%)

LN e S e

T

m v
0 4.5 §.0
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ASSAY: U ELEMENT CONCENTRATION (about 1.7 mg U/g sol.) / IDA-80; PART 2.1

SECTION A: MEASUREMENT DATA AND CONVENTIONAL EVALUATION

ORIGIN OF DATA: REF. s/77; EVAL. SHEET 71
NUMBER OF PARTICIPATING LABORATORIES: p = 28
NUMBER OF REPETITIVE DETERMINATIONS PER LABORATORY: n = 3
REMARK : SYNTHETIC SAMPLE

MEASUREMENT DATA

1.8 4

= IDA~-B0 / U CONCENTRATION -

X , o1 CERTIFIED VALUE: - ,

= 1.7154 + 0.0017 mg U/g SOL. et S

E Q.8 S - " — -

a - ¥ % &

E a.o — i_‘I‘_‘EL —

& ThE

B ¥

L _g. 54 _ - T E %

E P

(o]

K -1.0 3

& L

=]

E —-1.584

b= —_ FOR VALUES NOT DISPLAYED SEF. BELOVW

-2.0 &

T M T N T M T T T v T v T v T T T T T T T v [ M T M T v T
0 2 4 [ a 10 12 14 16 18 20 22 D4 28 28

INDEX NUMBER OF LABORATORIES ARRANGED BY INCREASING VALUES i

VALUES NOT DISPLAYED IN THE GRAPH: LAB 1: -10.75%;+11.45%
LAB 2: -8.59%; +0.83%
LAB 3: -2.70%; 4+0.01%
LAB 9: -0.43%; 42.28%

INDEX NUMBERS OF LABORATORIES EXCLUDED ACCORDING TO

THE BARTSCH CRITERION (LAB MEAN): 1;2;3
THE DIXON CRITERION, o<1% (REPEATABILITY): 4;5;9

ESTIMATED INTERLABORATORY SPREAD sR ‘1
BEFORE - AFTER EXCLUSION: 2.647% - 0.487% !

ESTIMATED WITHIN-LAB. COMPONENT sw ’
BEFORE 7 AFTER EXCLUSION: 3.52%4 7 0.26%
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ASSAY: U ELEMENT CONCENTRATION (about 1.7 mg U/g sol.) / Continued

SECTION B: DoD EVALUATION

DoD DISPLAY / INTERLABORATORY SPREAD

7 ﬂ“'
o - £ e v
80 1 W—

70 4

w
(=
L

6O o
62%-QUANTILE

650

OCCURRENCE OF DIFFERENCES < |D| (%)

40 ] NUMBER OF DIFFERENCES:
-]
30 p(P ) - 378
2
20 -
sp = 0.82%
i R = ° [o]
° I B LA AR S B B LA NS SN BRI B AL SR |
[4] 1 2 K] 4 & 6 7 a8 1 10 11 i2

REL. DIFFERENCE |D| BETWEEN THE RESULTS OF TWO LABORATORIES (%)

DoD DISPLAY / WITHIN-LAB. COMPONENT

e

100 -

-4
=]
!

a0 4

1
70

80
62%—QUANTILE

50

40 ] NUMBER OF DIFFERENCES:

30} n(ng-l)p - 84
20

4

1% 5,, = 0.17%

0
LU SN DR B O L Bt S A SRR RIS RN A IR SRR B
o 2 4 & 4 10 12 14 1s& 18 20 22 24 26 28 30 32

REL. DIFF. [D| BETWEEN THE RESULTS OF TWO REPETITIVE MEASUREMENTS (%)

OCCURRENCE OF DIFFERENCES < [D| (%)




ASSAY:
SECTION A:

REF. 7/7/;

ORIGIN OF DATA:

NUMBER OF PARTICIPATING LABORATORIES:

NUMBER OF

REMARK :

MEASUREMENT DATA

EVAL.

REPETITIVE DETERMINATIONS PER LABORATORY:

SYNTHETIC SAMPLE,

U ELEMENT CONCENTRATION (about 1.7 mg U/g sol.) / IDA-80; PART 2.2

MEASUREMENT DATA AND CONVENTIONAL EVALUATION

SHEET 72

p
n

28
3

PRESPIKED

IDA-B0 / U CONCENTRATION
CERTIFIED VALUE:
1.7154 + 0.0017 mg U/g SOL.

Hel

k3

® |

Ik ]
bl

-—O.E-j

DEVIATION FROM CERTIFIED VALUE (%)
i

|
-
e

FOR VALUES NOT DISPIAYED SEE BELOW

P T r u T T T T

16 19 22

v T
1 4 7 10 13

28

T
28

INDEX NUMBE.R OF LABORATORIES ARRANGED BY INCREASING VALUES

1:
2

LAB
LAB

VALUES NOT DISPLAYED IN THE GRAPH:

INDEX NUMBERS OF LABORATORIES EXCLUDED ACCORDING
THE BARTSCH CRITERION (LAB MEAN):
THE DIXON CRITERION, o<1% (REPEATABILITY):
ESTIMATED INTERLABORATORY SPREAD sR

BEFORE s/ AFTER EXCLUSION: 0
ESTIMATED WITHIN-LAB. COMPONENT suw
BEFORE -/ AFTER EXCLUSION: 0

-3.
-2.

06%; +0.13%

89%; +0.60%
TO

152

3;28

.82% - 0.34%

U114

s 0.18%




ASSAY: U ELEMENT CONCENTRATION (about 1.7 mg U/g sol.) / Continued

SECTION B: DoD EVALUATION

DoD DISPLAY / INTERLABORATORY SPREAD

100 A
e s04
Sz
E 80
A\
@ 70 4
3
Z g0
P 62%—QUANTILE
E 8O ~
= NUMBER OF DIFFERENCES:
e
o

] =1

iz 2
= 204
£
=

10 1
5 SR = 0.477%
&

o 48 .

LI RS AR RS S S DR AL AL SR A I R A A B S
0.0 0.8 1.0 1.8 2.0 2.5 3.0 3.8

REL. DIFFERENCE |D| BETWEEN THE RESULTS OF TWO LABORATORIES (%)

DoD DISPLAY / WITHIN-LAB. COMPONENT

100 M

. ¥

a0 f’

a0 -

70 4

60 -
62R2—-QUANTILE

50

40 3 NUMBER OF DIFFERENCES:

OCCUREENCE OF DIFFERENCES < [D| (%)

i
30 n(n—l)P —
—== 84
2
10
J 5,y = 0.12%
[¢]
L I A A A S S L L R S SR
0.0 0.8 1.0 1.4 2.0 2.8

REL. DIFF. |D| BETWEEN THE RESULTS OF TWO REPETITIVE MEASUREMENTS (%)



ASSAY:
SECTION A:
ORIGIN OF

NUMBER
NUMBER

OF
OF

REMARK :

DEVIATION FROM CERTIFIED VALUE (%)
[ e R
- - —_ [« [«] =] o

i

—_ 08 —

U ELEMENT CONCENTRATION (about 1.7 mg U/g sol.) / IDA-80; PART 2.3
MEASUREMENT DATA AND CONVENTIONAL EVALUATION

DATA : REF. r7/; EVAL. SHEET 73

2

P
n

PARTICIPATING LABORATORIES:

7
REPETITIVE DETERMINATIONS PER LABORATORY: 3

SYNTHETIC SAMPLE, COMMON SPIKE

MEASUREMENT DATA

IDA=B0 / U CONCENTRATION
CERTIFIED VALUE:
1.7154 + 0.0017 mg U/g SOL.

.28 -
.B50
.78
.00 -
,25-1

.50

.76 4

*
L4

[ |
I % |
IEX

FOR VALUES NOT DISPLAYED SEE HELOW

T
1

T v T T T

23 258

T
18

T ¥ T v T ¥ T N T M i v 1

v —
J & 7 9 11 13 168 17 21 27

INDEX NUMBER OF LABORATORIES ARRANGED BY INCREASING VALUES

VALUES NOT DISPLAYED IN THE GRAPH: LAB 1: -3.46%; +0.77%
LAB 2: -3.00%; +0.22%
INDEX NUMBERS OF LABORATORIES EXCLUDED ACCORDING TO
THE BARTSCH CRITERION (LAB MEAN): 1;2
THE DIXON CRITERION, o<1% (REPEATABILITY): 3;25
ESTIMATED INTERLABORATORY SPREAD sR
BEFORE - AFTER EXCLUSION: 0.93% - 0.40%
ESTIMATED WITHIN-LAB. COMPONENT sw
BEFORE -/ AFTER EXCLUSION: 0.71% - 0.37%




ASSAY: U ELEMENT CONCENTRATION (about 1.7 mg U/g sol.) / Continued

SECTION B: DoD EVALUATION

DoD DISPLAY / INTERLABORATORY SPREAD

100—“
¥ a0
St
B o)
v
b 70
L
E 60
=] ] 62%—~QUANTILE
E 50O
8 Lol NUMBER OF DIFFERENCES:
<
(@)

-1

E‘g J0 P(P ) =351
P 2
=2 20
=]
=)

10
S SR = 0.58%
(= 0{

LA BN AL R A AL SR SELASLAR AL BULANAL IS S B S L L
0.0 0.8 1.0 1.8 2.0 2.8 3.0 3.5 4.0 4.8

REL. DIFFERENCE |D| BETWEEN THE RESULTS OF TWO LABORATORIES (%)

DoD DISPLAY / WITHIN-LAB. COMPONENT

100 -
¥ a0
=
=P
\Y4
E 70 4
Q 3
] 62%—QUANTILE
g hO -
S 0] NUMBER OF DIFFERENCES:
h o
o
B 30 n(n_l)P = B1
Z
B 20
£
g 4
10
3 = 0.237%
S 4| Sw
LA AL R S AL B S AL S S S S L A N S B
0.0 0§ 1.0 4.5 2.0 2.6 3.0 3I.E 4.0 4.6 E.0

REL. DIFF. |D| BETWEEN THE RESULTS OF TWO REPETITIVE MEASUREMENTS (%)




ASSAY: Pu ELEMENT CONCENTRATION (about 7.2 ug Pul/g sol.) / IDA-80; PART 1.11

SECTION A: MEASUREMENT DATA AND CONVENTIONAL EVALUATION

ORIGIN OF DATA: REF. r77; EVAL. SHEET 77
NUMBER OF PARTICIPATING LABORATORIES: p = 28
NUMBER OF REPETITIVE DETERMINATIONS PER LABORATORY: n = 3
REMARK : SPENT FUEL SAMPLE

MEASUREMENT DATA

1.5
- IDA~80 / Pu CONCENTRATION e
¥ 1.04 CERTIFIED VALUE: x T
= 7.103 + 0.018 ug Pu/g SOL. -5 =

0.5 * —
g ] E -
E: 0.0 T;r x x B

_ - - EE oz X
:
ﬁ -~Q .58 e " €
3} J Lt
g -1.0+ * -
=} X -
Z —1.8 1 _ -
3 »
E -2.04 -
= : FOR VALUES NOT DISPLAYED SEE BELOW
_2 . 5 4

I e e B S Eo e e o B s e e ST [ A e e e m s
1 4 7 10 13 18 19 22 25 28

INDEX NUMBER OF LABORATORIES ARRANGED BY INCREASING VALUES

VALUES NOT DISPLAYED IN THE GRAPH: LAB 1: -8.38%; +0.07%
LAB 28: +3.467%; +0.15%

INDEX NUMBERS OF LABORATORIES EXCLUDED ACCORDING TO

THE BARTSCH CRITERION (LAB MEAN): 1;28

THE DIXON CRITERION, «a<1% (REPEATABILITY): NONE
ESTIMATED INTERLABORATORY SPREAD sR

BEFORE - AFTER EXCLUSION: 1.90% - 0.824%

ESTIMATED WITHIN-LAB. COMPONENT suw
BEFORE - AFTER EXCLUSION: 0.374 - 0.38%




ASSAY:

SECTION B:

Pu ELEMENT CONCENTRATION (about 7.2 g Pul/g sol.) | Continued

DoD EVALUATION

DoD DISPLAY / INTERLABORATORY SPREAD

100 A

90 4

ao 4

70

EQ -

62%-QUANTILE

6O
40 ]
304
20 ]

10

OCCURRENCE OF DIFFERENCES < D] (%)

(=)
A

NUMBER OF DIFFERENCES:

p(P2-1) — 378

sp = 0.97%

..... A AR N A A S IR AR R R R S AR AL AR AN SAARAAR D RSN AR

1 2 3 4 B 6 7 a8 9 10

REL. DIFFERENCE |D| BETWEEN THE RESULTS OF TWO LABORATORIES (%)

DoD DISPLAY / WITHIN-LAB. COMPONENT

100

o
o
1

aoj
70 4

]
50

62%— QUANTILE

EO

OCCURRENCE OF DIFFERENCES < [D| (%)

40 ] NUMBER OF DIFFERENCES:
n(n-=1
20
104 B
§ | sy, = 0.15%
OAY'T'*"I"l‘ﬁ'l"'lf'*'I"'l"'I"'l_“'fl
0.0 0.2 0.4 0.8 0.8 1.0 1.2 1.4 1.6 1.8 2.0
REL. DIFF.

|D| BETWEEN THE RESULTS OF TWO REPETITIVE MEASUREMENTS (%)




ASSAY: Pu ELEMENT CONCENTRATION (about 7.2 ug Pu/g sol.) / IDA-80; PART 1.12

SECTION A: MEASUREMENT DATA AND CONVENTIONAL EVALUATION

ORIGIN OF DATA: REF. s77; EVAL. SHEET 79
NUMBER OF PARTICIPATING LABORATORIES: p = 26
NUMBER OF REPETITIVE DETERMINATIONS PER LABORATORY: n = 3
REMARK : SPENT FUEL SAMPLE, DRIED

MEASUREMENT DATA

10 ~
— ,] IDA-BO / Pu CONCENTRATION N
¥ "1 CERTIFIED VALUE:
B 4 7183+ 0.018 yg Pu/g SOL. _
2,
= =
2 - :
B - — gy
L’% 0 e
) g 2+ K
S 21 " B
< - %
B -4 * -
- _
S sy =
E=
-
t _
104 *
| AN LA SRS M R REMEL N B S N R R A B S S SN I AN BRI
0 2 4 [ a 10 12 14 16 18 20 29 B84 24

INDEX NUMBER OF LABORATORIES ARRANGED BY INCREASING VALUES

INDEX NUMBERS OF LABORATORIES EXCLUDED ACCORDING TO

THE BARTSCH CRITERION (LAB MEAN): NONE

THE DIXON CRITERION, a<1% (REPEATABILITY): 12;26
ESTIMATED INTERLABORATORY SPREAD sR

BEFORE - AFTER EXCLUSION: 3.04% 7 2.567%

ESTIMATED WITHIN-LAB. COMPONENT sw
BEFORE - AFTER EXCLUSION: 1.05% - 0.50%




ASSAY:

— 33 —

Pu ELEMENT CONCENTRATION (about 7.2 zig Pulg sol.) / Continued

SECTION B: DoD EVALUATION

OCCURRENCE OF DIFFERENCES < [D| (%)

DoD DISPLAY / INTERLABORATORY SPREAD

100 4

-3
o
[l

a0 -

70 4

60 -

)

62%—~ QUANTILE

BO
40 ] NUMBER OF DIFFERENCES:
30 P(P—l) — 325
2
20
e sp = 1.95%
e ® (o]

o R

LANESEEASE A S S BN SENLE S RN R A A R S R S L |

0 2 4 6 a 10 12 14 184 18

REL. DIFFERENCE |D| BETWEEN THE RESULTS OF TWO LABORATORIES (%)

OCCURRENCE OF DIFFERENCES < [D| (%)

DoD DISPLAY / WITHIN-LAB. COMPONENT

100 4

90 4

80 4

70

80

e L

o 4

80O 4
‘0
30 4
20 A

10

62%—QUANTILE
NUMBER OF DIFFERENCES:
n(n-1)p
- N d;
2
Sy = 0.247%
(NS B B B R S B S S B A HL LM A HEL A B BN S
[)] 1 2 3 4 & [ 7 a

REL. DIFF. |D| BETWEEN THE RESULTS OF TWO REPETITIVE MEASUREMENTS (%)
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ASSAY: Pu ELEMENT CONCENTRATION (about 7.2 pg Pu/g sol.) / IDA-80; PART 1.2

SECTION A: MEASUREMENT DATA AND CONVENTIONAL EVALUATION

ORIGIN OF DATA: REF. r77/; EVAL. SHEET 81
NUMBER OF PARTICIPATING LABORATORIES: p = 29
NUMBER OF REPETITIVE DETERMINATIONS PER LABORATORY: n = 3
REMARK : SPENT FUEL SAMPLE, PRESPIKED

MEASUREMENT DATA

IDA=80 / Pu CONCENTRATION

T 1.5 -

X CERTIFIED VALUE:

&) ] -

E 1.0? 7.193 + 0.018 g Pu/g SOL. _ .

: 0.5 _ - e

= - T F k & % % _ -

E 0.0 'i—“ o .'t — —

£ F-F—

D —0.8 - : &

- - * -

§—1.o~

2

9—1.5—

B ] .

§—2.0‘ —

= t FOR VALUES NOT DISPLAYED SEE BELOV
—2'_IT‘F'|'l'lrl'l'l'l'l'l'l'r'l'|

1 3 & 7 E] 11 13 18 17 19 21 23 25 27 29

INDEX NUMBER OF LABORATORIES ARRANGED BY INCREASING VALUES

VALUES NOT DISPLAYED IN THE GRAPH: LAB 1: -19.55%; 4+1.32%

INDEX NUMBERS OF LABORATORIES EXCLUDED ACCORDING TO

THE BARTSCH CRITERION (LAB MEAN): 1:;3;28

THE DIXON CRITERION, o0<1% (REPEATABILITY): 2;4;29
ESTIMATED INTERLABORATORY SPREAD sR

BEFORE - AFTER EXCLUSION: 3.77% - 0.35%

ESTIMATED WITHIN-LAB. COMPONENT sw
BEFORE - AFTER EXCLUSION: 1.09% - 0.31%




ASSAY:

SECTION B:

Pu ELEMENT CONCENTRATION (about 7.2 g Pu/g sol.) / Continued

DoD EVALUATION

DoD DISPLAY / INTERLABORATORY SPREAD

100 4

so:
50
40 3
3o
20 4

10 4

ol

OCCURRENCE OF DIFFERENCES < [D| (%)

Jﬂk‘f

62% - QUANTILE

SR = 0.65%

NUMBER OF DIFFERENCES:

P(Pz"l) — 406

0

LI e S S S s B S S St S e S |

T
2 4 B a 10 12 14 18 ia 20 22

LN S R S S A S S B B |

REL. DIFFERENCE |D| BETWEEN THE RESULTS OF TWO LABORATORIES (%)

DoD DISPLAY / WITHIN-LAB. COMPONENT

100

¥ s0]

B a0 ]

AV

M 707

[&]

2 4o

] 62% ~QUANTILE

E 5O

CH. NUMBER OF DIFFERENCES:

=

o ]

B 30 n(n_l)P = B7

o TR T A gy

Z, 2

= an g

=

=)

g '] = 0.227%

S ol Sw ’ ¢
NN (A S I AL AL L L LS (L AL I S L AL SELL AR LA S A B R S |
0.0 0.8 1.0 1.8 2.0 2.8 3.0 3.B 4.0 4.5 5.0 8.5 &.0 B.8

REL. DIFF. |D| BETWEEN THE RESULTS OF TWO REPETITIVE MEASUREMENTS (%)
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ASSAY: Pu ELEMENT CONCENTRATION (about 8.0 /g Pu/g sol.) / IDA-80; PART 2.1

SECTION A: MEASUREMENT DATA AND CONVENTIONAL EVALUATION

ORIGIN OF DATA: REF. r77; EVAL. SHEET 83
NUMBER OF PARTICIPATING LABORATORIES: p = 26
NUMBER OF REPETITIVE DETERMINATIONS PER LABORATORY: n = 3
REMARK : SYNTHETIC SAMPLE

MEASUREMENT DATA

s.5{ IDA-B0 / Pu CONCENTRATION
CERTIFIED VALUE:
7.882 + 0.010 g Pu/g SOL.

&)
<)
1
l&l

| %)
1 %]

15!

| { {
O
[»] (o] o
il 1 1
1

k2

i
[
]

1

[=]

FOR VALUES NOT DISPLAYED SEE BELOW

DEVIATION FROM CERTIFIED VALUE (%)
(=]
o
% 1

|
-]
o

i

AL BN S S AR S e N LI D DR A R A MR |
o 2 4 B a 10 12 14 18 18 20 22 24 286

INDEX NUMBER OF LABORATORIES ARRANGED BY INCREASING VALUES

VALUES NOT DISPLAYED IN THE GRAPH: LAB 1: -11.25%;+11.05%
LAB 2: -10.25%; +2.11%

INDEX NUMBERS OF LABORATORIES EXCLUDED ACCORDING TO

THE BARTSCH CRITERION (LAB MEAN): 1;2

THE DIXON CRITERION, oa<1% (REPEATABILITY): 5
ESTIMATED INTERLABORATORY SPREAD sR

BEFORE - AFTER EXCLUSION: 3.204 7 1.257%

ESTIMATED WITHIN-LAB. COMPONENT sw
BEFORE 7 AFTER EXCLUSION: 3.44% - 0.28%




ASSAY:

SECTION B:

Pu ELEMENT CONCENTRATION (about 8.0 yg Pu/g sol.) / Continued

DoD EVALUATION

DoD DISPLAY / INTERLABORATORY SPREAD

100 4

62%—QUANTILE

30 4
20 4

10

OCCURRENCE OF DIFFERENCES < [D| (%)
[»3]
o

0

NUMBER OF DIFFERENCES:

P(Pz"l) ~ qo5

SR = 1.34%

T

0

SRR SN ALY [ A B v SN AL U S0 B0 1 A B LA W L B N N B B B B S R S SN |

1 2 3 4 & [} 7 a g 10 11 i2 13 14 18

REL. DIFFERENCE |D| BETWEEN THE RESULTS OF TWO LABORATORIES (%)

DoD DISPLAY / WITHIN-LAB. COMPONENT

100 N T
p— 1
N 90
E Bo_
v
E 70 4
3
CENTE
£ ] 62%-QUANTILE
5045
8 4ol NUMBER OF DIFFERENCES:
[ ;
o 18
B 30 n(n"l)l) — 78
&) 1 — 5=
7z 4
= 20k
= ;
=

10 3
9 . = 0.207%
S OJ Sw

LA R BRI S A S S SR U A R S RN RN S R R B
0 2 A4 [ a 10 12 14 18 18 20 29 B4 26 28 30

REL. DIFF.

[D] BETWEEN THE RESULTS OF TWO REPETITIVE MEASUREMENTS (%)




ASSAY: Pu ELEMENT CONCENTRATION (about 8.0 g Pul/g sol

.) / IDA-80; PART 2.2

SECTION A: MEASUREMENT DATA AND CONVENTIONAL EVALUATION

ORIGIN OF DATA: REF. r77; EVAL. SHEET 85
NUMBER OF PARTICIPATING LABORATORIES: p = 27
NUMBER OF REPETITIVE DETERMINATIONS PER LABORATORY: n = 3
REMARK : SYNTHETIC SAMPLE, PRESPIKED
MEASUREMENT DATA
1.2
—_ 1.0 IDA=80 / Pu CONCENTRATION
a3 CERTIFIED VALUE;
%‘ 0.84  7.082 +0.019 ug Pu/g SOL.
0.8 _ _
> w
E 0.4 - T
E s
E 0.2+ - 5 * -
2] _- =y - - =
2 B - - - K =7
3} = Pa———
= —_— E - — —
(=] —0.2 A ™ L* X -
E — _
> 047 ot
E -0 si bt
g 0.a] ™
= I - _ FOR VALUES NOT DISPLAYED SEE BELOW
—1 ! 0 _l ¥ T M T T T ¥ T T L M T T T M T v T T ¥ T M T T 1
1A E 7 8 11 13 16 17 18 21 83 88 27

INDEX NUMBER OF LABORATORIES ARRANGED BY INCREASING VALUES

VALUES NOT DISPLAYED IN THE GRAPH: LAB 26: +1.
LAB 27: +2.

INDEX NUMBERS OF LABORATORIES EXCLUDED ACCORDING

THE BARTSCH CRITERION (LAB MEAN):

THE DIXON CRITERION, o<1% (REPEATABILITY):
ESTIMATED INTERLABORATORY SPREAD sR

BEFORE - AFTER EXCLUSION: 0
ESTIMATED WITHIN-LAB. COMPONENT sw

BEFORE / AFTER EXCLUSION: 1

49%; +0.09%
49%; +2.56%

TO
26;27
1

.66% - 0.35%

.00% 7 0.36%




ASSAY: Pu ELEMENT CONCENTRATION (about 8.0 g Pu/g sol.) / Continued

SECTION B: DoD EVALUATION

DoD DISPLAY / INTERLABORATORY SPREAD

100 -
80 -
ao
70 -

B0
62%~ QUANTILE

650 4

40 ] NUMBER OF DIFFERENCES:

OCCURRENCE OF DIFFERENCES < |D| (%)

=1
30 P(P ) =351
2

20 4

sp = 0.43%

R o ° [>]

05 LA L S EENL SR R A A A S A S A A I AL S S R S R |
0.0 0.5 1.0 1.8 2.0 2.8 3.0 3.8

REL. DIFFERENCE |D| BETWEEN THE RESULTS OF TWO LABORATORIES (%)

DoD DISPLAY / WITHIN-LAB. COMPONENT

100 %

890 +

80

70

&0
L 62%-QUANTILE

50O

40 ] NUMBER OF DIFFERENCES:

30 ] n(I;_l)P = 81

20 4

i
“Al s, = 0.15%

o {¥
e TP T T

0 1 2 3 4 & & 7 a 9
REL. DIFF. |D| BETWEEN THE RESULTS OF TWO REPETITIVE MEASUREMENTS (%)

OCCURRENCE OF DIFFERENCES < [D| (%)




ASSAY:
SECTION A:
ORIGIN OF

NUMBER
NUMBER

OF
OF

REMARK :

— 40 —

Pu ELEMENT CONCENTRATION (about 8.0 yg Pu/g sol.) / IDA-80; PART 2.3

MEASUREMENT DATA AND CONVENTIONAL EVALUATION

DATA: REF. r7/; EVAL. SHEET 87
PARTICIPATING LABORATORIES: p = 26
REPETITIVE DETERMINATIONS PER LABORATORY: n = 3

SYNTHETIC SAMPLE, COMMON SPIKE

MEASUREMENT DATA

IDA=-80 / Pu CONCENTRATION
CERTIFIED VALUE: i
7.882 + 0.019 /g Pu/g SOL.

e
Neupa?
=]
3
> 0.8 -
- -
H o.5 - T T
E W %
B 0.4 - _ _ a E _ -
B - w XX _ -
% 0.2 —
_ - _ % Iy L
& 0.0 - S
=] % -
E-m.z— E X -
Z 0.4 X
8 -
0.8 —
] . -
-0.84 , * -
= -
_1.0—<
T M T T 1 ¥ T T T v T M T M T M 1 v 1 M T N T v T
0 P 4 & a 10 12 14 18 1a 20 23 24 26

INDEX NUMBER OF LABORATORIES ARRANGED BY INCREASING VALUES

INDEX NUMBERS OF LABORATORIES EXCLUDED ACCORDING TO

THE BARTSCH CRITERION (LAB MEAN): NONE

THE DIXON CRITERION, oa<1% (REPEATABILITY): 1;13;24
ESTIMATED INTERLABORATORY SPREAD sR

BEFORE s/ AFTER EXCLUSION: 0.52% - 0.50%
ESTIMATED WITHIN-LAB. COMPONENT sw

BEFORE - AFTER EXCLUSION: 0.75% 7 0.27%
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ASSAY: Pu ELEMENT CONCENTRATION (about 8.0 irg Pu/g sol.) / Continued

SECTION B: DoD EVALUATION

DoD DISPLAY / INTERLABORATORY SPREAD

4
:

100

o
=]
1

20 -
70 4

60
627 - QUANTILE

5O -
NUMBER OF DIFFERENCES:

P(p=1) _ 4oe

40 ]

OCCURRENCE OF DIFFERENCES < D] (%)

2
20
10 _—
T h T T v M o ¥ i T v =T N T M L L T
0.0 0.5 1.0 1.8 2.0 2.5

REL. DIFFERENCE |D| BETWEEN THE RESULTS OF TWO LABORATORIES (%)

DoD DISPLAY / WITHIN-LAB. COMPONENT

1004 ' W

ao -

[:4
o
!

70 A

&0
627% -QUANTILE

50 A

40 NUMBER OF DIFFERENCES:

n(n-1)p
2

30 4

=78

504

¥ s, = 0.20%

o
L e e e e o M e I e 2 oo o e e T
0.0 0.5 1.0 1.8 2.0 2.5 3.0 3.8 4.,

REL. DIFF. |D| BETWEEN THE RESULTS OF TWO REPETITIVE MEASUREMENTS (%)

OCCURRENCE OF DIFFERENCES < [D| (%)

v  SELE S |

s
0 4.5 §.0



ASSAY:
SECTION
ORIGIN

NUMBER
NUMBER

REMARK :

DEVIATION FROM CERTIFIED VALUE (%)

A:

OF

OF
OF
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U-234 ABUNDANCE (about 0.01%) / IDA-80; PART 1.11

MEASUREMENT DATA AND CONVENTIONAL EVALUATION

DATA: REF. r7/; EVAL. SHEET 45
PARTICIPATING LABORATORIES: p = 27
REPETITIVE DETERMINATIONS PER LABORATORY: n = 3

NONE

MEASUREMENT DATA

- -
[* J ~ SN

IDA=B0 / U=234 ABUNDANCE
CERTIFIED VALUE:
0.0087 + 0.0001 7

B2

1%l
+

- 0 - N WA DD NR

!

11
I % 1

{1 1
LS~ <
IR

k2

FOR VALUES NOT DISPLAYED SEE BELOW

LN B R M Rt B A ER S I R A RS N A R RN B A |
it 3 & 7 8 11 13 18 17 19 21 23 2& 27

INDEX NUMBER OF LABORATORIES ARRANGED BY INCREASING VALUES

VALUES NOT DISPLAYED IN THE GRAPH: LAB 27: +29.89%; +21.37%
INDEX NUMBERS OF LABORATORIES EXCLUDED ACCORDING TO

THE BARTSCH CRITERION (LAB MEAN): 27

THE DIXON CRITERION, a<1%4 (REPEATABILITY): NONE
ESTIMATED INTERLABORATORY SPREAD sR

BEFORE ~/ AFTER EXCLUSION: 6.36% / 4.01%
ESTIMATED WITHIN-LAB. COMPONENT sw

BEFORE -/ AFTER EXCLUSION: 10.01% ~» 4.77%
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ASSAY: U-234 ABUNDANCE (about 0.01%) / Continued

SECTION B: DoD EVALUATION

DoD DISPLAY / INTERLABORATORY SPREAD

100 4
80
a0 -
70

&0
62%-QUANTILE

&0

40 NUMBER OF DIFFERENCES:

] —
30 4 P(I) 1) =::351

OCCURENCE OF DIFFERENCES < |D| (%)

2
20
} sp = 4.60%
R = e [¢]
o L BN R AL IR LU R A A AR I LA A S A R B B |
0 3 6 -] 12 148 18 21 24 857 30 33

REL. DIFFERENCE |D| BETWEEN THE RESULTS OF TWO LABORATORIES (%)

DoD DISPLAY / WITHIN-LAB. COMPONENT

100 s —%

i:2
o
L

B0 -

70

&0
62%—QUANTILE

50

a0 NUMBER OF DIFFERENCES:

30 n(n_l)P -
—5 = 81

20

*1 s, = 2.30%

| BN A S B S S S S S e S ( LA W S Sy S e S e St B B A B B S S S S S S B

OCCURRENCE OF DIFFERENCES < [D| (%)

o

0 10 20 ao 40 EO &0 70 Y 50 100
REL. DIFF. |D| BETWEEN THE RESULTS OF TWO REPETITIVE MEASUREMENTS (%)
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ASSAY: U-234 ABUNDANCE (about 0.01%) / IDA-80; PART 2.1

SECTION A: MEASUREMENT DATA AND CONVENTIONAL EVALUATION

ORIGIN OF DATA: REF. r/77/; EVAL. SHEET 49
NUMBER OF PARTICIPATING LABORATORIES: p = 25
NUMBER OF REPETITIVE DETERMINATIONS PER LABORATORY: n =3
REMARK : NONE

MEASUREMENT DATA

12 -

#
| IpA-80 / U-234 ABUNDANCE _
X %71 CERTIFIED VALUE: L.
B 1 0.0089 +0.0001 %

o 3 _ 3 _
& - - - _E X
E ] — = ——— = =
= A -
L -3 P
= - _
e I
= o i
'; - o*
§-42— " *
= FOR VALUES NOT DISPLAYED SEE BELOW
. -
-18 T M ¥ v T M T T T v T v T M T v T T T v T M ¥ M ¥
1 3 8 7 9 i1 13 18 17 19 21 23 28

INDEX NUMBER OF LABORATORIES ARRANGED BY INCREASING VALUES

VALUES NOT DISPLAYED IN THE GRAPH: LAB 1: -38.20%; +14.80%

INDEX NUMBERS OF LABORATORIES EXCLUDED ACCORDING TO

THE BARTSCH CRITERION (LAB MEAN): 1

THE DIXON CRITERION, o<1% (REPEATABILITY): NONE
ESTIMATED INTERLABORATORY SPREAD sR

BEFORE - AFTER EXCLUSION: 9.70% - 6.087%

ESTIMATED WITHIN-LAB. COMPONENT sw
BEFORE ~/ AFTER EXCLUSION: 5.39% - 4.33%




ASSAY: U-234 ABUNDANCE (about 0.01%) / Continued

SECTION B: DoD EVALUATION

DoD DISPLAY / INTERLABORATORY SPREAD

] N
D] .
® .
TR
v
[72] 70J
=
&)
a 60
£ BE2A-QUANTILE
E 50
=P NUMBER OF DIFFERENCES:
8 (p—1)
= 30 A : ‘p IY- = 3()0
S 2
B 20
2
g o = 5.62%
8 j SR = ® [+
ol""_'l hANLANLS SRR A A AL S DL LA L R LA SEL AL A DAL AL LA AN |
o B 10 16 20 25 30 35 40 45 EO

REL. DIFFERENCE |D| BETWEEN THE RESULTS OF TWO LABORATORIES (%)

DoD DISPLAY / WITHIN-LAB. COMPONENT
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REL. DIFF. [D| BETWEEN THE RESULTS OF TWO REPETITIVE MEASUREMENTS (%)
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ASSAY: U-235 ABUNDANCE (about 0.6%) / IDA-80; PART 1.11

SECTION A: MEASUREMENT DATA AND CONVENTIONAL EVALUATION

ORIGIN OF DATA: REF. r77; EVAL. SHEET 46
NUMBER OF PARTICIPATING LABORATORIES: p = 30
NUMBER OF REPETITIVE DETERMINATIONS PER LABORATORY: n = 3
REMARK : NONE

MEASUREMENT DATA

1.00 4 —
. IDA-80 / U=235 ABUNDANCE "
&8 ©.76] CERTIFIED VALUE: - T3
= 0.5633 + 0.0004 % ST
0.860
2o ;-
] - - — g mw _
B 0.285 I T e
E —_ - W ® *E--
B = i 2
B a.00 v
<]
& _ = -
g —0.251 . - -
E
 —0.560 o -
.;O., L
[ - -
g—o.mq
e FOR VALUES NOT DISPLAYED SEE BELOW
—1'00"1"1ﬁ'l"|"|"|'l"ﬁl"l"l
0 J & 9 i2 18 18 21 24 27 30

INDEX NUMBER OF LABORATORIES ARRANGED BY INCREASING VALUES

VALUES NOT DISPLAYED IN THE GRAPH: LAB 1: -4.69%; +0.397%
LAB 2: -1.86%; +0.74%
LAB 28: +1.56%; +0.13%
LAB 29: +3.52%; +0.33%
LAB 30: +5.15%; +£0.11%

INDEX NUMBERS OF LABORATORIES EXCLUDED ACCORDING TO
THE BARTSCH CRITERION (LAB MEAN): 1;2;28;29;30
THE DIXON CRITERION, o<1% (REPEATABILITY): 27

ESTIMATED INTERLABORATORY SPREAD sR

" BEFORE -/ AFTER EXCLUSION: 1.53% - 0.33%

ESTIMATED WITHIN-LAB. COMPONENT sw
BEFORE 7 AFTER EXCLUSION: 0.52% - 0.27%
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ASSAY: U-235 ABUNDANCE (about 0.6%) / Continued

SECTION B: DoD EVALUATION

DoD DISPLAY / INTERLABORATORY SPREAD

&

100 pra—— - "

14
=
P |
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62% - QUANTILE

650

OCCURENCE OF DIFFERENCES < [D| (%)
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-1
30 P(P )=435
2
PV
R sp = 0.59%
R'— @ o
0 LNMSMSAEILAN BRI B RN DL LSS I IR L SR B LSRR |
0 b 2 R} 4 & & 7 a <] 10

REL. DIFFERENCE |D| BETWEEN THE RESULTS OF TWO LABORATORIES (%)

DoD DISPLAY / WITHIN-LAB. COMPONENT
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-4
o
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50
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REL. DIFF. |D| BETWEEN THE RESULTS OF TWO REPETITIVE MEASUREMENTS (%)




ASSAY:

SECTION A:

ORIGIN

NUMBER
NUMBER

REMARXK :

DEVIATICN FROM CERTIFIED VALUE (%)
! I
- [=] o

{
o

|
N

OF

OF
OF

U-235 ABUNDANCE (about 1.2%) / IDA-80; PART 2.1
MEASUREMENT DATA AND CONVENTIONAL EVALUATION
DATA: REF. r7-; EVAL. SHEET 50

PARTICIPATING LABORATORIES: 8
REPETITIVE DETERMINATIONS PER LABORATORY: n = 3

MEASUREMENT DATA

IDA=B0 / U~235 ABUNDANCE
CERTIFIED VALUE: -
L.2048 + 0.0011 %

1 &l
[E3]
I

# . FOR VALUES NQT DISPLAYED SEE BELOVW

e a T R e e e e pa e e e e
4 7 10 13 16 19 22 28 28

INDEX NUMBER OF LABORATORIES ARRANGED BY INCREASING VALUES

VALUES NOT DISPLAYED IN THE GRAPH: LAB 1: -4.54%; +0.66%

LAB 27: +2.53%; +0.35%
LAB 28: +14.45%; +1.87%

INDEX NUMBERS OF LABORATORIES EXCLUDED ACCORDING TO

THE BARTSCH CRITERION (LAB MEAN):

THE DIXON CRITERION, o<1% (REPEATABILITY):
ESTIMATED INTERLABORATORY SPREAD sR

BEFORE - AFTER EXCLUSION: 2.
ESTIMATED WITHIN-LAB. COMPONENT sw

BEFORE - AFTER EXCLUSION: 0

1;27;28
2;19;21

98% - 0.517%

.88% 7 0.167%
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ASSAY: U-235 ABUNDANCE (about 1.2%) / Continued

SECTION B: DoD EVALUATION

DoD DISPLAY / INTERLABORATORY SPREAD

100 ,»._t.——————i

s # *'
80

aa +

70 +

&0
62%-QUANTILE

&0 +

NUMBER OF DIFFERENCES:

P(p=1) _ 5og
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40
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OCCURENCE OF DIFFERENCES < |D| (%)

sp = 0.72%

0 2 4 & a 10 12 14 16 18 20
REL. DIFFERENCE |D| BETWEEN THE RESULTS OF TWO LABORATORIES (%)

DoD DISPLAY / WITHIN-LAB. COMPONENT
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BEO A
6274 - QUANTILE

OCCURRENCE OF DIFFERENCES < [D| (%)

50
40 ] NUMBER OF DIFFERENCES:
ao-é n(n-—l)p = A4
2
20 ]
10
L Sy = 0.197%
B e e e !
o 1 2 3 4 5 & 7 a

REL. DIFF. |D| BETWEEN THE RESULTS OF TWO REPETITIVE MEASUREMENTS (%)




ASSAY: U-236 ABUNDANCE (about 0.2%) / IDA-80; PART 1.11

SECTION A: MEASUREMENT DATA AND CONVENTIONAL EVALUATION

" ORIGIN OF DATA: REF. r7/; EVAL. SHEET 47
NUMBER OF PARTICIPATING LABORATORIES: p = 30
NUMBER OF REPETITIVE DETERMINATIONS PER LABORATORY: n = 3
REMARK : NONE

MEASUREMENT DATA

q -
B
__ &7 IDA-80 / U-236 ABUNDANCE -
X 74 CERTIFIED VALUE: -
B &7 0.1783 +0.0014 % _
3 5 :
4
g R L3 % E
g "
E 1 - s i - ; _
8 o S Eaa R g 2 X -
= 1] E X ="
&)
-2 -
z -3
B+
5
= —8 : % FOR VALUES NQT DISPLAYED SEE BELOVW
—7“‘ _" | T f T T T M T v 1 T T ¥ T T T M T L | T T T T T T
0 2 4 & a 10 12 14 18 18 20 22 24 28 28 30

INDEX NUMBER OF LABORATORIES ARRANGED BY INCREASING VALUES

VALUES NOT DISPLAYED IN THE GRAPH: LAB 30: +27.59%; 40.92%

INDEX NUMBERS OF LABORATORIES EXCLUDED ACCORDING TO

THE BARTSCH CRITERION (LAB MEAN): 30

THE DIXON CRITERION, o<1% (REPEATABILITY): 26;29
ESTIMATED INTERLABORATORY SPREAD sR

BEFORE - AFTER EXCLUSION: 5.52% 7 2.26%

ESTIMATED WITHIN-LAB. COMPONENT sw
BEFORE -/ AFTER EXCLUSION: 1.71% 7 0.47%




ASSAY: U-236 ABUNDANCE (about 0.2%) / Continued

SECTION B: DoD EVALUATION

DoD DISPLAY / INTERLABORATORY SPREAD

100 4 ﬁ

s —

"] /

70 4
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w
o
H
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62% - QUANTILE
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OCCURENCE OF DIFFERENCES < |D| (%)
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REL. DIFFERENCE |D| BETWEEN THE RESULTS OF TWO LABORATORIES (%)

DoD DISPLAY / WITHIN-LAB. COMPONENT
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REL. DIFF. |D| BETWEEN THE RESULTS OF TWO REPETITIVE MEASUREMENTS (%)




ASSAY: U-236 ABUNDANCE (about 0.01%) / IDA-80; PART 2.1

SECTION A: MEASUREMENT DATA AND CONVENTIONAL EVALUATION

ORIGIN OF DATA: REF. r77/; EVAL. SHEET 51
NUMBER OF PARTICIPATING LABORATORIES: p = 25
NUMBER OF REPETITIVE DETERMINATIONS PER LABORATORY: n = 3
REMARK : NONE

MEASUREMENT DATA

14 - %
__ 127 IDA-B0 / U-236 ABUNDANCE _ .
a3 ‘2“ CERTIFIED VALUE: - e
B ] 0.0067 + 0.0001 % '

. - % % -
2 Lt
a 27 —
E 0 — =—F— —
i I -

4] g el
8 -] ~ B
s —a wook % _

Q

- 10 o - -

ﬁ-JQJ -

Z 14

ey

Bt —16

é-4aj %

a -20 -: FOR VALUES NOT DISPFLAYED SEFY. BELOW

—-22 4

T T T T T 7T ¥ 1 T 1 M 1 M 1 T T N 1 M ] M ] M 1
1 3 & 7 E] 11 13 18 17 19 21 23 2h

INDEX NUMBER OF LABORATORIES ARRANGED BY INCREASING VALUES

VALUES NOT DISPLAYED IN THE GRAPH: LAB 25: +59.70%; F4.69%

INDEX NUMBERS OF LABORATORIES EXCLUDED ACCORDING TO

THE BARTSCH CRITERION (LAB MEAN): 25

THE DIXON CRITERION, o0<1% (REPEATABILITY): 2
ESTIMATED INTERLABORATORY SPREAD sR

BEFORE - AFTER EXCLUSION: 14.2% 7 7.427%

ESTIMATED WITHIN-LAB. COMPONENT sw
BEFORE - AFTER EXCLUSION: 6.61% 7 4.67%




ASSAY: U-236 ABUNDANCE (about 0.01%) / Continued

SECTION B: DoD EVALUATION

DoD DISPLAY / INTERLABORATORY SPREAD
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REL. DIFFERENCE |D| BETWEEN THE RESULTS OF TWO LABORATORIES (%)

DoD DISPLAY / WITHIN-LAB. COMPONENT
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REL. DIFF. |D| BETWEEN THE RESULTS OF TWO REPETITIVE MEASUREMENTS (%)




ASSAY:
SECTION A:
ORIGIN OF

NUMBER OF
NUMBER OF

REMARK :

— 54 —

Pu-238 ABUNDANCE (about 0.2%) / IDA-80; PART 1.11

MEASUREMENT DATA AND CONVENTIONAL EVALUATION

DATA: REF. r77; EVAL. SHEET 53
PARTICIPATING LABORATORIES: p = 26
REPETITIVE DETERMINATIONS PER LAB.: n = 1 OR 3

NUMBER OF REPETITIONS DEPENDS ON ANALYTICAL METHOD
USED (ALPHA OR MASS SPECTROMETRY)

MEASUREMENT DATA

20 4

18 -

10 -

IDA=80 / Pu—~238 ABUNDANCE )
CERTIFIED VALUE:
0.2070 4+ 0.0017 7%

~15 -

-20

DEVIATION FROM CERTIFIED VALUE (%)

{
2
23

1

T o I S S~ —
L3 —
v ® OB =
3
— 4
K
w
e
_ FOR VALUES NOT DISPLAYED SEE BELOW
T v T N T T T M T M T A T M 1 M T v T v T M T M T ¥ T
0 2 4 & a 10 12 14 18 18 20 22 24 28

INDEX NUMBER OF LABORATORIES ARRANGED BY INCREASING VALUES

VALUES NOT DISPLAYED IN THE GRAPH: LAB 1: -57.58%; +0.03%

INDEX NUMBERS OF LABORATORIES EXCLUDED ACCORDING TO

THE BARTSCH CRITERION (LAB MEAN): 1

THE DIXON CRITERION, o<1% (REPEATABILITY): 3
ESTIMATED INTERLABORATORY SPREAD sR

BEFORE s AFTER EXCLUSION: 13.7% - 7.01%
ESTIMATED WITHIN-LAB. COMPONENT suw

BEFORE 7 AFTER EXCLUSION: SEE PAGE 56




ASSAY:

Pu-238 ABUNDANCE (about 0.2%) / Continued

SECTION B: DoD EVALUATION

DoD DISPLAY / INTERLABORATORY SPREAD

100 +

3
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OCCURRENCE OF DIFFERENCES < |D| (%)

o
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REL. DIFFERENCE |D| BETWEEN THE RESULTS OF TWO LABORATORIES (%)

FOR THE

"WITHIN-LAB.

COMPONENT' SEE PAGE 56 AND 57




ASSAY: Pu-238 ABUNDANCE (about 0.2%) / IDA-80; PART 1.11

SECTION A: MEASUREMENT DATA AND CONVENTIONAL EVALUATION

ORIGIN OF DATA: REF. s7/; EVAL. SHEET 55
NUMBER OF PARTICIPATING LABORATORIES : p = 9
NUMBER OF REPETITIVE DETERMINATIONS PER LABORATORY: n =3
REMARK : MASS SPECTROMETRIC DETERMINATIONS
MEASUREMENT DATA
5
_ ,] IDA-80 / Pu~238 ABUNDANCE . ]
® CERTIFIED VALUE:
B 3] 0.2070  0.0017 %
? . :
ﬁ —
B
= 0 >
g -z =
2 . _
B 2] - _
z L3
S -3 _
[
-
=) FOR VALUES NOT DISPLAYED SEE BELOW
-8 _‘I T 1] T | i 1 T T
1 2 3 4 8 [ 7 a 9

INDEX NUMBER OF LABORATORIES ARRANGED BY INCREASING VALUES

VALUES NOT DISPLAYED IN THE GRAPH: LAB 1: —-17.58%; +7.20%
INDEX NUMBERS OF LABORATORIES EXCLUDED ACCORDING TO

THE BARTSCH CRITERION (LAB MEAN): 1

THE DIXON CRITERION, o<1% (REPEATABILITY): NONE
ESTIMATED INTERLABORATORY SPREAD sR

BEFORE - AFTER EXCLUSION: SEE PAGE 54
ESTIMATED WITHIN-LAB. COMPONENT sw

BEFORE - AFTER EXCLUSION: 3.75% - 1.507%




ASSAY: Pu-238 ABUNDANCE (about 0.2%) / Continued

SECTION B: DoD EVALUATION

FOR THE 'INTERLABORATORY SPREAD' SEE PAGE 54 AND 55

DoD DISPLAY / WITHIN-LAB. COMPONENT

100 H
5 a0
B a6
\%4
4 70
&S]
% 60
= 62%—~QUANTILE
E 5O
A L] NUMBER OF DIFFERENCES:
By
= ,
m 30 ‘ n(n_l)P —-
O —— = 27
z ] 2
g 20
=
g = 1.59%

= ° [
S ] Sw
LINAALS AL BRI SN SELRY SR BN AR S AL MR BRI B SRR |
0 2 4 ] a 10 12 14 18 ia 20

REL. DIFF. [D| BETWEEN THE RESULTS OF TWO REPETITIVE MEASUREMENTS (%)
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ASSAY: Pu-238 ABUNDANCE (about 0.1%) / IDA-80; PART 2.1
SECTION A: MEASUREMENT DATA AND CONVENTIONAL EVALUATION
ORIGIN OF DATA: REF. -r77/; EVAL. SHEET 60

NUMBER OF PARTICIPATING LABORATORIES: p = 24
NUMBER OF REPETITIVE DETERMINATIONS PER LAB.: n = 1 OR 3

o

REMARK : NUMBER OF REPETITIONS DEPENDS ON ANALYTICAL METHOD
USED (ALPHA OR MASS SPECTROMETRY)

MEASUREMENT DATA

25
IDA=80 / Pu~238 ABUNDANCE
20~ CERTIFIED VALUE:
0.1153 + 0.0028 7%

10 -

g b ® W &

16
-

o
4
3
[ 41

L]

—10 -
FOR VALUES NOT DISPLAYED SEE BELOW

DEVIATION FROM CERTIFIED VALUE (%)

—1& 5
1 ¥ T T 1 T T T T T M ¥ T T M T i T ' J M ¥ M T

o 2 4 & a 10 12 14 18 18 20 22 24
INDEX NUMBER OF LABGRATORIES ARRANGED BY INCREASING VALUES

VALUES NOT DISPLAYED IN THE GRAPH: LAB 1: -60.19%; +0.02%
LAB 24: +34.78%; +0.01%

INDEX NUMBERS OF LABORATORIES EXCLUDED ACCORDING TO

THE BARTSCH CRITERION (LAB MEAN): 1;24

THE DIXON CRITERION, ao<1% (REPEATABILITY): 20;23
ESTIMATED INTERLABORATORY SPREAD sR

BEFORE - AFTER EXCLUSION: 16.2% 7 6.21%

ESTIMATED WITHIN-LAB. COMPONENT sw
BEFORE - AFTER EXCLUSION: SEE PAGE 60




ASSAY: Pu-238 ABUNDANCE (about 0.1%) / Continued

SECTION B: DoD EVALUATION

DoD DISPLAY / INTERLABORATORY SPREAD

100 . s

¥
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w
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70

O
62X —QUANTILE

50

40 -] NUMBER OF DIFFERENCES:

p(p=1) _ ..
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OCCURRENCE OF DIFFERENCES < [D| (%)

] 2
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4] 10 20 30 40 8O 60 70 ao 350 100

REL. DIFFERENCE |D| BETWEEN THE RESULTS OF TWO LABORATORIES (%)

FOR THE ‘WITHIN-LAB. COMPONENT' SEE PAGE 60 AND 61




ASSAY: Pu-238 ABUNDANCE (about 0.1%) / IDA-80; PART 2.1

SECTION A: MEASUREMENT DATA AND CONVENTIONAL EVALUATION

ORIGIN OF DATA: REF. s7/; EVAL. SHEET 62
NUMBER OF PARTICIPATING LABORATORIES: p =9
NUMBER OF REPETITIVE DETERMINATIONS PER LABORATORY: n = 3
REMARK : MASS SPECTROMETRIC DETERMINATIONS

MEASUREMENT DATA

IDA=-80 / Pu~=238 ABUNDANCE
CERTIFIED VALUE: - ®
34 0.1183 + 0.0028 7% -

- ¥

L4
lse|

©
<

iy
1
*

[
(=]
1

|
7]
1

|
1S
1

FOR VALUES NOT DISPLAYED SEE BELOW

DEVIATION FROM CERTIFIED VALUE (%)
T

|
m

T T T T T T T T T
1 2 3 4 & [ 7 a E]

INDEX NUMBER OF LABORATORIES ARRANGED BY INCREASING VALUES

VALUES NOT DISPLAYED IN THE GRAPH: LAB 9: +23.59%; +7.31%

INDEX NUMBERS OF LABORATORIES EXCLUDED ACCORDING TO

THE BARTSCH CRITERION (LAB MEAN): 9

THE DIXON CRITERION, o<1% (REPEATABILITY): 8
ESTIMATED INTERLABORATORY SPREAD sR

BEFORE / AFTER EXCLUSION: SEE PAGE 58

ESTIMATED WITHIN-LAB. COMPONENT sw
BEFORE - AFTER EXCLUSION: 6.35% 7 1.21%
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ASSAY: Pu-238 ABUNDANCE (about 0.1%) / Continued

SECTION B: DoD EVALUATION

FOR THE 'INTERLABORATORY SPREAD' SEE PAGE 58 AND 59

DoD DISPLAY / WITHIN-LAB. COMPONENT
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OCCURRENCE OF DIFFERENCES < [D| (%)
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5, = 1.56%
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REL. DIFF. || BETWEEN THE RESULTS OF TWO REPETITIVE MEASUREMENTS (%)




ASSAY:

SECTION A:

ORIGIN

OF

NUMBER OF
NUMBER OF

REMARK :

i 1
o =] [+

DEVIATION FROM CERTIFIED VALUE (%)
1
o

-0.

VALUES NOT DISPLAYED IN THE GRAPH:

.00

L AB A

Pu-239 ABUNDANCE (about 69%) / IDA-80; PART 1.11

MEASUREMENT DATA AND CONVENTIONAL EVALUATION

DATA: REF. -7/; EVAL. SHEET 56
PARTICIPATING LABORATORIES: p = 29
REPETITIVE DETERMINATIONS PER LABORATORY: n = 3

NONE

MEASUREMENT DATA

.30

.25

.20 -

.18

.10

.08 o

IDA=-80 / Pu-239 ABUNDANCE
CERTIFIED VALUE:
68.0631 + 0.0254 %

L
[ =]

1H]
*
[l
[

.08

.10+

*A

20

FOR VALUES NOT DISPLAYED SEE BELOVW

T v I v T N T v T T T L | v L v T v T T T ¥ T M T v T

7 9 11 13 18 17 19 21 23 26 27 23

INDEX NUMBER OF LABORATORIES ARRANGED BY INCREASING VALUES

+0.44%;
+0.61%;

LAB 28:
LAB 29:

+0.02%
+0.28%

INDEX NUMBERS OF LABORATORIES EXCLUDED ACCORDING TO

THE BARTSCH CRITERION (LAB MEAN): 29

THE DIXON CRITERION, a<1% (REPEATABILITY): 8;23
ESTIMATED INTERLABORATORY SPREAD sR

BEFORE s AFTER EXCLUSION: 0.16% - 0.13%
ESTIMATED WITHIN-LAB. COMPONENT sw

BEFORE - AFTER EXCLUSION: 0.12% - 0.035%




ASSAY:

Pu-239 ABUNDANCE (about 69%) / Continued

SECTION B: DoD EVALUATION

DoD DISPLAY / INTERLABORATORY SPREAD

160 4

[1+]
[«
1

agq

70 4

60

62%-QUANTILE

850

40

30

20 4

10 4

OCCURRENCE OF DIFFERENCES < [D| (%)

NUMBER OF DIFFERENCES:
p(p—-1)

5 = 406

1117%

O—%r

0.0

LS.

L

T
.a

(o T

0.7

SR=O.

0.8

"7

0.3

0.1 0.2 0.4 0.8 0
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ASSAY: Pu-239 ABUNDANCE (about 77%) / IDA-80; PART 2.1

SECTION A: MEASUREMENT DATA AND CONVENTIONAL EVALUATION

ORIGIN OF DATA: REF. r7/; EVAL. SHEET 63
NUMBER OF PARTICIPATING LABORATORIES: p = 27
NUMBER OF REPETITIVE DETERMINATIONS PER LABORATORY: n = 3
REMARK : NONE

|
o o

DEVIATION FROM CERTIFIED VALUE (%)
|
o

-0

INDEX
THE
THE

ESTIMA
BEF

ESTIMA
BEF

MEASUREMENT DATA

.30
IDA=B0 / Pu=238 ABUNDANCE
CERTIFIED VALUE:

76.6542 + 0.0161 7%

.25 +

.20

.10 4

.08
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1|31
®
1#1
141

.08 4

.10

.18
T T T T I 1 v 1 T T T T T T T
1 7 £ 11 13 6 17 19 21 23 258 27

INDEX NUMBER OF LABORATORIES ARRANGED BY INCREASING VALUES

NUMBERS OF LABORATORIES EXCLUDED ACCORDING TO
BARTSCH CRITERION (LAB MEAN):
DIXON CRITERION, o<1% (REPEATABILITY):

TED INTERLABORATORY SPREAD sR
ORE - AFTER EXCLUSION: 0.093%2 - 0.
TED WITHIN-LAB. COMPONENT sw
ORE 7 AFTER EXCLUSION: 0.045% - 0.

NONE
NONE

0937

ous7%




ASSAY: Pu-239 ABUNDANCE (about 77%) / Continued

SECTION B: DoD EVALUATION

DoD DISPLAY / INTERLABORATORY SPREAD
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ASSAY:

SECTION A:

ORIGIN

NUMBER
NUMBER

REMARK :

c o o o o o o ©

DEVIATION FROM CERTIFIED VALUE (%)
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Pu-240 ABUNDANCE (about 26%) / IDA-80; PART 1.11

MEASUREMENT DATA AND CONVENTIONAL EVALUATION

DATA: REF. /7/; EVAL. SHEET 57
PARTICIPATING LABORATORIES: p = 29
REPETITIVE DETERMINATIONS PER LABORATORY: n = 3

NONE
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INDEX NUMBER OF LABORATORIES ARRANGED BY INCREASING VALUES

VALUES NOT DISPLAYED IN THE GRAPH:

LAB 1:

INDEX NUMBERS OF LABORATORIES EXCLUDED ACCORDING TO
THE BARTSCH CRITERION (LAB MEAN):
(REPEATABILITY)
ESTIMATED INTERLABORATORY SPREAD sR
BEFORE / AFTER EXCLUSION:
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1
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ASSAY: Pu-240 ABUNDANCE (about 26%) / Continued

SECTION B: DoD EVALUATION

DoD DISPLAY / INTERLABORATORY SPREAD
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ASSAY:

SECTION A:

ORIGIN OF

NUMBER OF
NUMBER OF

REMARK :

Pu-240 ABUNDANCE (about 20%) / IDA-80; PART 2.1

MEASUREMENT DATA AND CONVENTIONAL EVALUATION

DATA: REF. r7/; EVAL. SHEET 64

PARTICIPATING LABORATORIES: _
REPETITIVE DETERMINATIONS PER LABORATORY:

MEASUREMENT DATA
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INDEX NUMBER OF LABORATORIES ARRANGED BY INCREASING VALUES

INDEX NUMBERS OF LABORATORIES EXCLUDED ACCORDING TO
THE BARTSCH CRITERION (LAB MEAN):
THE DIXON CRITERION, o<1 (REPEATABILITY):

ESTIMATED
BEFORE
ESTIMATED
BEFORE

INTERLABORATORY SPREAD sR

= 27
3
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NONE

/ AFTER EXCLUSION: 0.14% - 0.14%

WITHIN-LAB, COMPONENT sw

7/ AFTER EXCLUSION: 0.15% - 0.15%




ASSAY: Pu-240 ABUNDANCE (about 20%) / Continued

SECTION B: DoD EVALUATION

DoD DISPLAY / INTERLABORATORY SPREAD
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ASSAY:
SECTION A:
ORIGIN OF

NUMBER OF
NUMBER OF

REMARK :

Pu-241 ABUNDANCE (about 3.3%) / IDA-80; PART 1.11
MEASUREMENT DATA AND CONVENTIONAL EVALUATION
EVAL.

REF. r7/;

DATA:

PARTICIPATING LABORATORIES:
REPETITIVE DETERMINATIONS PER LABORATORY:

MEASUREMENT DATA

SHEET 58

p = 29
n = 3
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INDEX NUMBER OF LABORATORIES ARRANGED BY INCREASING VALUES

INDEX NUMBERS OF LABORATORIES EXCLUDED ACCORDING TO
THE BARTSCH CRITERION (LAB MEAN):

THE DIXON CRITERION,
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BEFORE
ESTIMATED
BEFORE

0<1% (REPEATABILITY):
INTERLABORATORY SPREAD sR

7/ AFTER EXCLUSION:

WITHIN-LAB. COMPONENT sw

s/ AFTER EXCLUSION:

NONE
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0.54% 7 0.56%

0.59% - 0.18%
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ASSAY: Pu-241 ABUNDANCE (about 3.3%) / Continued

SECTION B: DoD EVALUATION

DoD DISPLAY / INTERLABORATORY SPREAD
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ASSAY: Pu-241 ABUNDANCE (about 2.7%) / IDA-80; PART 2.1
SECTION A: MEASUREMENT DATA AND CONVENTIONAL EVALUATION
ORIGIN OF DATA: 7 REF. s7/; EVAL. SHEET 65
NUMBER OF PARTICIPATING LABORATORIES : p = 27
NUMBER OF REPETITIVE DETERMINATIONS PER LABORATORY : n = 3
REMARK : NONE
MEASUREMENT DATA
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INDEX NUMBER OF LABORATORIES ARRANGED BY INCREASING VALUES

INDEX NUMBERS OF LABORATORIES EXCLUDED ACCORDING TO

THE BARTSCH CRITERION (LAB MEAN): NONE

THE DIXON CRITERION, o<1% (REPEATABILITY): NONE
ESTIMATED INTERLABORATORY SPREAD sR

BEFORE s AFTER EXCLUSION: 0.627% 7 0.627%
ESTIMATED WITHIN-LAB. COMPONENT sw

BEFORE - AFTER EXCLUSION: 0.40% - 0.40%




ASSAY: Pu-241 ABUNDANCE (about 2.7%) / Continued

SECTION B: DoD EVALUATION

DoD DISPLAY / INTERLABORATORY SPREAD
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ASSAY: Pu-242 ABUNDANCE (about 1.7%) / IDA-80; PART 1.11

SECTION A: MEASUREMENT DATA AND CONVENTIONAL EVALUATION

ORIGIN OF DATA: REF. r77; EVAL. SHEET 59
NUMBER OF PARTICIPATING LABORATORIES: p = 29
NUMBER OF REPETITIVE DETERMINATIONS PER LABORATORY: n =3
REMARK : NONE

MEASUREMENT DATA
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INDEX NUMBER OF LABORATORIES ARRANGED BY INCREASING VALUES

VALUES NOT DISPLAYED IN THE GRAPH: LAB 1: -4.98%; +4.82%
INDEX NUMBERS OF LABORATORIES EXCLUDED ACCORDING TO

THE BARTSCH CRITERION (LAB MEAN): 1

THE DIXON CRITERION, a<1% (REPEATABILITY): NONE
ESTIMATED INTERLABORATORY SPREAD sR

BEFORE - AFTER EXCLUSION: 1.48% 7 1.17%
ESTIMATED WITHIN-LAB. COMPONENT sw

BEFORE - AFTER EXCLUSION: 1.75% 7 0.95%




ASSAY: Pu-242 ABUNDANCE (about 1.7%) / Continued

SECTION B: DoD EVALUATION

DoD DISPLAY / INTERLABORATORY SPREAD
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ASSAY: Pu-242 ABUNDANCE (about 0.6%) / IDA-80; PART 2.1

SECTION A: MEASUREMENT DATA AND CONVENTIONAL EVALUATION

ORIGIN OF DATA: REF. r77; EVAL. SHEET 66
NUMBER OF PARTICIPATING LABORATORIES: p = 27
NUMBER OF REPETITIVE DETERMINATIONS PER LABORATORY: n =3
REMARK : NONE

MEASUREMENT DATA
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INDEX NUMBER OF LABORATORIES ARRANGED BY INCREASING VALUES

VALUES NOT DISPLAYED IN THE GRAPH: LAB 26: +5.
LAB 27: +14.

INDEX NUMBERS OF LABORATORIES EXCLUDED ACCORDING

THE BARTSCH CRITERION (LAB MEAN):

THE DIXON CRITERION, o<1% (REPEATABILITY):
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BEFORE 7 AFTER EXCLUSION: 3.
ESTIMATED WITHIN-LAB. COMPONENT sw
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ASSAY: Pu-242 ABUNDANCE (about 0.6%) / Continued

SECTION B: DoD EVALUATION

DoD DISPLAY / INTERLABORATORY SPREAD
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