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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 evaiuation) are discussed. 

Auswertung von IDA-80 Daten mit der DoD-Methode 

Die relative Standardabweichung der Interlaborstreuung sow1e der 

Wiederholbarkeit der Messungen innerhalb der Labors wurde für 28 

Interlaboranalysen des IDA-80 Programms nach dem DoD-Verfahren bestimmt. 

Die dabei gewonnenen Schätzwerte werden mit denen verglichen, die bei der 

offiziellen IDA-80 Auswertung nach der Anwendung von Ausreisserkriterien 

mittels Varianzanalyse erhalten wurden. Bei der Unsicherheitskomponente 

'Wiederholbarkeit der Messungen innerhalb der Labors' ('run'-Komponente der 

IDA-80 Auswertung) auftretende Abweichungen werden diskutiert. 
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1. lntroduction 

ln the evaluation of analytical interlaboratory experiments handling of outliers is 

a particular problem: On the one hand, outliers have tobe eliminated so that 

sufficiently homogeneaus 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 Iiterature 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 1l 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 ab out 20% of the 

measured values obtained, the estimate is almostnot influenced at all /1,2/. 

As also in the evaluation of the IDA-80 Measurement Evaluation Programme /3/ 2) 

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. 
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The better the agreement is, the more validate the results of both methods each 

other: lf 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 weil 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 Yi1 to Yi3 and 

the 'laboratory mean' 

1 
3 

y.= - I Yiv l 3 
v= 1 

( eq. 1) 

The mean of alllaboratory means (i. e. the mean of all measurements carried out 

by the participating laboratories) is designated 'grand mean' 

(eq. 2) 

Scattering of the Iabaratory means around the grand mean 1s termed 

'interlaboratory spread' 

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

for this study. 
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(eq. 3) 

lt is made up of two components: the 'within-laboratory' uncertainty component 

Sw,4l which is the average value of the repeatability of the measurements within 

the individual laboratories5l, and the 'between-laboratory' uncertainty 

component Sb 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). 

, - , I 
R- ~ 

2 s 
2 w 

Sb+ 3 

4) This uncertainty component is called 'run' component in /3/. 

5) The repeatability of the measurements of Iabaratory i is given by 

. Sw(i) 

-2 
y. ) 

1 
withn = 3. 

(eq. 4) 

6) in the ISO 5725 document of the International Standard Organization /4/, Sb 2 and Sw2 are 

called 'between-laboratory' and 'repeatability' variance, respectively, (Sb2 + Sw2) is called 

'reproducibility variance' and would correspond to the square of the 'interlaboratory 

spread' sR 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. 
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ln the Appendix, the basic IDA-80 data material is compiled tagether with the 

results of conventional evaluation as weil as DoD evaluation. ln total, 12 

eiemental 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 Iabaratory means y. are ordered by increasing values, the 
I 

associated dashes indicate their relative standard deviations which in this case 

equal the repeatability sw(i) of the Iabaratory 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. 

Extremevalues occurring outside the graphs are mentioned below. 

ln order to estimate by variance analysis the interlaboratory spread sR and the 

average within-laboratory uncertainty component sw, the data groups had tobe 

homogenized by excluding extreme values in the statistical meaning. For this 

purpose, the Iabaratory means were first verified by application of the Bartsch 

criterion /5/ which (for the size of data populations available) excludes a 

Iabaratory mean value Y; if I Y; - y I > 4sR where y is the grand mean and sR 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. ln case the measured values from one or 

several laboratories had to be eliminated, the remaining Iabaratory means were 

verified once more applying the Bartsch criterion. 

The laboratories excluded by the two criteria and the values estimated for sR and 

sw before and after their rejection are given at the end of Section A. For more 

details on this subject, one should refer to /7/. 

ln 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 sR and 

the within-laboratory uncertainty component sw 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 Iabaratory mean values y; and between the 
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measurement values Yiv (pooled over alllaboratories), 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 

ln Tables I and II 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 l ln 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. I 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 arenegative (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: lf the DoD value occurs below the confidence interval, the last 

extreme value considered narrowly missed the condition for exclusion, or 

vtce versa. 

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

presentati on. 

8) The values were taken from the data compilation of the Appendix. 

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

1 2 3 4 5 6 7 8 
ESTIMATE OF RSD OF INTERLABORATORY SPREAD 

TYPE OF PART OF NUMBER VAR. ANALYSIS VAR. ANALYSIS 1 NUMBER 2 99%-
DETERMINA- DA-80 OF DoD METHOD OF ALL DATA WITHOUT OF LABS CONFIDENCE 

TION PROGRAM LABS OUTLIERS EXCLUDED LIMITS OF 
sR1 (%) sR2 (%) sR3 (%) sR3 (%) 

GONCENTRAT ION: 
U-ELEMENT 1.11 30 0.59 1.72 0.72 2 + 0 0.53; 1.09 
U-ELEMENT 1. 12 27 0.78 2.70 1.03 2 + 0 0. 75; 1. 60 
U-ELEMENT 1.2 30 0.73 3.01 0.53 3 + 2 0.38; 0.83 
U-ELEMENT 2. 1 28 0.82 2.64 0.48 3 + 3 0. 34; 0. 78 
U-ELEMENT 2.2 28 0.47 0.82 0.34 2 + 2 0.25; 0.53 
U-ELEMENT 2.3 27 0.58 0.93 0.40 2 + 2 0.29; 0.64 
Pu-ELEMENT 1.11 28 0.97 1.90 0.82 2 + 0 0. 60; 1. 26 
Pu-ELEMENT 1.12 26 1. 95 3.04 2.56 0 + 2 1.85; 4.03 
Pu-ELEMENT 1. 2 29 0.65 3.77 0.35 3 + 3 0.25; 0.56 
Pu-ELEMENT 2. 1 26 1.34 3.20 1.25 2 + 1 0.90; 1.99 
Pu-ELEMENT 2.2 27 0.43 0.66 0.35 2 + 1 0.25; 0.55 
Pu-ELEMENT 2.3 26 0.49 0.52 0.50 0 + 3 0.36; 0.80 
ISOTOPE ABUNDANCE: 

U-234 ASSAY 1.11 27 4.60 6.36 4.01 1 + 0 2.93; 6.16 
U-234 ASSAY 2. 1 25 5.62 9.70 6.08 1 + 0 4.39; 9.56 
U-235 ASSAY 1 . 11 30 0.59 1.53 0.33 5 + 1 0.24; 0.52 
U-235 ASSAY 2.1 28 0.72 2.98 0.51 3 + 3 0.36; 0.82 
U-236 ASSAY 1.11 30 1. 63 5.52 2.26 1 + 2 1.66; 3.44 
U-236 ASSAY 2.1 25 8.96 14.2 7.42 1 + 1 5.32;11.8 
Pu-238 ASSAY 1 . 11 26 5.22 13.7 7.01 1 + 1 5.06;11.0 
Pu-238 ASSAY 2. 1 24 5.29 16.2 6.21 2 + 2 4.36;10.3 
Pu-239 ASSAY 1 . 11 29 0. 11 o. 16 0.13 1 + 2 0.095;0.20 
Pu-239 ASSAY 2.1 27 0.079 0.093 0.093 0 + 0 0.068;0.14 
Pu-240 ASSAY 1 . 11 29 0.15 0.32 0.14 1 + 1 0.10; 0.21 
Pu-240 ASSAY 2.1 27 0.11 0.14 0.14 0 + 0 0.10; 0.21 
Pu-241 ASSAY 1 . 11 29 0.46 0.54 0.56 0 + 4 0.41; 0.87 
Pu-241 ASSAY 2.1 27 0.57 0.62 0.62 0 + 0 0.45; 0.94 
Pu-242 ASSAY 1 . 11 29 1.07 1.48 1 . 17 1 + 0 0.86; 1. 77 
Pu-242 ASSAY 2.1 27 1. 61 3.18 1.26 2 + 0 0.91; 1.96 

'-- TOTAL: __ ---·~ '---_27_1- L___ --- - - -· -- - -· -- ~- -------
43 + 36 = 79__(_10__-_i%1_ 

1 FIGURES GORRESPOND TO THE OFFICIAL IDA-80 EVALUATION. 
2 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). 

9 

DEVIATION 
OF sR2 

FROM sR1 
(%) 

+ 192 
+ 246 
+ 312 
+ 222 
+ 74 
+ 60 
+ 96 
+ 56 
+ 480 
+ 139 
+ 53 
+ 6 

+ 38 
+ 73 
+ 159 
+ 314 
+ 239 
+ 58 
+ 162 
+ 206 
+ 45 
+ 18 
+ 113 
+ 27 
+ 17 
+ 9 
+ 38 
+ 98 

28+; 0-

10 11 12 

DEVIATION sR1 WITHIN REF. 
OF sR3 CONFIDENCE ON 

FROM sR1 LIMITS OF PAGE 
(%) sR3? 

+ 22 YES 18 
+ 32 YES 20 
- 27 YES 22 
- 41 NO 24 
- 28 YES 26 
- 31 YES 28 
- 15 YES 30 
+ 31 YES 32 
- 46 NO 34 
- 7 YES 36 
- 19 YES 38 
+ 2 YES 40 

()) 

- 13 YES 42 
+ 8 YES 44 I 
- 44 NO 46 
- 29 YES 48 
+ 39 NO 50 
- 17 YES 52 
+ 34 YES 54 
+ 17 YES 58 
+ 18 YES 62 
+ 18 YES 64 
- 7 YES 66 
+ 27 YES 68 
+ 22 YES 70 
+ 9 YES 72 
+ 9 YES 74 
- 22 YES 76 

14+; 14- 24 4 



TAB. I I: 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 4 5 6 7 8 

ESTIMATE OF RSD OF REPEATABILITY 

TYPE OF PART OF NUMBER VAR. ANALYSIS VAR. ANALYSIS 1 NUMBER 2 99%-
DETERMINA- IDA-80 OF DoD METHOD OF ALL DATA WITHOUT OF LABS CONFIDENCE 

TION PROGRAM LABS OUTL ERS EXCLUDED LIMITS OF 
sw1 (%) sw2 (%) sw3 (%) sw3 (%) 

GONCENTRAT ION: 
U-ELEMENT 1 . 1 1 30 0.20 0.77 0.37 2 + 0 0.30; 0.49 
U-ELEMENT 1. 12 27 0.24 2.17 0.43 2 + 0 0.34; 0.57 
U-ELEMENT 1. 2 30 0.15 0.64 0.18 3 + 2 0.14; 0.24 
U-ELEMENT 2. 1 28 0.17 3.52 0.26 3 + 3 0.20; 0.35 
U-ELEMENT 2.2 28 0.12 0.41 0. 18 2 + 2 0.14; 0. 24 
U-ELEMENT 2.3 27 0.23 0.71 0.37 2 + 2 0.29; 0.50 
Pu-ELEMENT 1 . 1 1 28 0.15 0.37 0.38 . 2 + 0 0.30; 0.50 
Pu-ELEMENT 1. 12 26 0.24 1.05 0.50 0 + 2 0.40; 0.67 
Pu-ELEMENT 1. 2 29 0.22 1. 09 0.31 3 + 3 0.24; 0.42 
Pu-ELEMENT 2.1 26 0.20 3.44 0.28 2 + 1 0.22; 0.38 
Pu-ELEMENT 2.2 27 0. 15 1.00 0.36 2 + 1 0.28; 0.48 
Pu-ELEMENT 2.3 26 0.20 0.75 0.27 0 + 3 0.21; 0.37 
ISOTOPE ABUNDANCE: 

U-234 ASSAY 1 . 11 27 2.30 10.0 4.77 1 + 0 3.80; 6.32 
U-234 ASSAY 2.1 25 2.25 5.39 4.33 1 + 0 3.42; 5.81 
U-235 ASSAY 1 . 11 30 0.21 0.52 0.27 5 + 1 0.21; 0.36 
U-235 ASSAY 2.1 28 0.19 0.88 0.16 3 + 3 0. 13; 0. 22 
U-236 ASSAY 1 . 1 1 30 0.45 1. 71 0.47 1 + 2 0.38; 0.62 
U-236 ASSAY 2.1 25 4.48 6.61 4.67 1 + 1 3. 67; 6. 31 
Pu-238 ASSAY 1. 11 9 1.59 3.75 1.50 1 + 0 1 .02; 2.65 
Pu-238 ASSAY 2.1 9 1.56 6.35 1. 21 1 + 1 0.81; 2.24 
Pu-239 ASSAY 1 . 1 1 29 0.032 0.12 0.035 1 + 2 0.028 0.046 
Pu-239 ASSAY 2.1 27 0.024 0.045 0.045 0 + 0 0.036 0.059 
Pu-240 ASSAY 1 . 11 29 0.068 0.25 0.097 1 + 1 0.078 0.13 
Pu-240 ASSAY 2.1 27 0.060 0. 15 0.15 0 + 0 0.12; 0.20 
Pu-241 ASSAY 1.11 29 0.21 0.59 0.18 0 + 4 0.14; 0. 24 
Pu-241 ASSAY 2.1 27 0.23 0.40 0.40 0 + 0 0.32; 0.53 
Pu-242 ASSAY 1 . 11 29 0.36 1.75 0.95 1 + 0 0.76; 1.25 
Pu-242 ASSAY 2. 1 27 0.32 0.86 0.79 2 + 0 0.63; 1. 05 

TOTAL: 739 42 + 34 = 76 (10.3%) 

1 FIGURES GORRESPOND TO THE OFFICIAL IOA-80 EVALUATION. 
2 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). 

9 10 

DEVIATION DEVIATION 
OF sw2 OF sw3 

FROM sw1 FROM swl 
(%) (%) 

+ 285 + 85 
+ 804 + 79 
+ 327 + 20 
+1971 + 53 
+ 242 + 50 
+ 209 + 61 
+ 147 + 153 
+ 338 + 108 
+ 395 + 41 
+1620 + 40 
+ 567 + 140 
+ 275 + 35 

+ 335 + 107 
+ 140 + 92 
+ 148 + 29 
+ 363 - 16 
+ 280 + 4 
+ 48 + 4 
+ 136 - 6 
+ 307 - 22 
+ 275 + 9 
+ 88 + 88 
+ 268 + 43 
+ 150 + 150 
+ 181 - 14 
+ 74 + 74 
+ 386 + 164 
+ 169 + 147 

28+; 0- 24+; 4-

11 12 

sw1 WITHIN REF. 
CONFIDENCE ON 

LIMITS OF PAGE 
sw3? 

NO 18 
NO 20 

YES 22 
NO 24 
NO 26 
NO 28 
NO 30 
NO 32 
NO 34 
NO 36 
NO 38 
NO 40 

<0 

NO 42 
NO 44 

YES 46 
YES 48 
YES 50 
YES 52 
YES 56 
YES 60 
YES 62 

NO 64 
NO 66 
NO 68 

YES 70 
NO 72 
NO 74 
NO 76 

9 19 
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Theseobservations 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 araund the DoD values and 

do not exhibit any bias, application of the Bartsch-outlier criterion to the 

Iabaratory mean values in the IDA-80 evaluationwas obviously meaningful. 

c) For the within-laboratory uncertainty component (Tab. II), 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 ( 9 out of 28) in the 

99%-confidence interval of the IDA-80 value (see column 11). This agree­

ment is poor. lt 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. 

ln 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 111: 

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 Iimits 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 arestill 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 

individuallaboratories 

- 1 p 
s = - I s (i) 

w p w 
i = l 

(eq. 5) 

Priortothis calculation, the Dixon criterion was applied with a < 1% as weil 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 Iimits of the conventionally 

derived values (see columns 11). Furthermore, in case the Dixon criterion was 



TAB. I I I: 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 10%) 

-~~ --
1 2 3 4 5 6 7 8 

ESTIMATE OF RSD OF REPEATABILITY 

TYPE OF PART OF NUMBER VAR. ANALYSIS VAR. ANALYSIS 1 NUMBER 2 
99%-

DETERMINA- IDA-80 OF DoD METHOD OF ALL DATA WITHOVT OF LABS CONFIDENCE 
TION PROGRAM LABS OUTLIERS EXCLUDED LIMITS OF 

S\o/1 (%) sw2 (%) S\o/3 (%) S\o/3 (%) 

GONCENTRAT ION: 

V-ELEMENT 1. 11 30 0.20 0.77 0.24 2 + 2 0.19; 0.32 
U-ELEMENT 1. 12 27 0.24 2.17 0.27 2 + 3 0.21; 0.37 
U-ELEMENT 1 .2 30 0.15 0.64 0.18 3 + 2 0.14; 0.24 
V-ELEMENT 2.1 28 0.17 3.52 0.26 3 + 3 0.20; 0.35 
U-ELEMENT 2.2 28 0.12 0.41 0.15 2 + 3 0. 12; 0.20 
V-ELEMENT 2.3 27 0.23 0.71 0.37 2 + 2 0.29; 0.50 
Pu-ELEMENT 1 . 11 28 0.15 0.37 0.38 2 + 0 0.30; 0.50 
Pu-ELEMENT 1. 12 26 0.24 1. 05 0.50 0 + 2 0.40; 0.67 
Pu-ELEMENT 1 .2 29 0.22 1.09 0.31 3 + 3 0.24; 0.42 
Pu-ELEMENT 2.1 26 0.20 3.44 0.25 2 + 2 0.20; 0.34 
Pu-ELEMENT 2.2 27 0.15 1.00 0.17 2 + 4 0. 13; 0. 23 
Pu-ELEMENT 2.3 26 0.20 0.75 0.27 0 + 3 0.21; 0.37 
ISOTOPE ABUNDANCE: 

U-234 ASSAY 1 . 11 27 2.30 10.0 4.77 1 + 0 3.80; 6.32 
U-234 ASSAY 2.1 25 2.25 5.39 4.33 1 + 0 3. 42; 5. 81 
U-235 ASSAY 1 . 11 30 0.21 0.52 0.27 5 + 1 0.21; 0.36 
U-235 ASSAY 2.1 28 0.19 0.88 0.16 3 + 3 0.13; 0.22 
U-236 ASSAY 1 . 11 30 0.45 1. 71 0.47 1 + 2 0.38; 0.62 
U-236 ASSAY 2.1 25 4.48 6.61 4.67 1 + 1 3.67; 6.31 
Pu-238 ASSAY 1 . 11 9 1.59 3.75 1 .50 1 + 0 1.02; 2.65 
Pu-238 ASSAY 2.1 9 1.56 6.35 1. 21 1 + 1 0.81; 2.24 
Pu-239 ASSAY 1. 11 29 0.032 0.12 0.031 1 + 3 0.025 0.041 
Pu-239 ASSAY 2.1 27 0.024 0.045 0.045 0 + 0 0.036 0.059 
Pu-240 ASSAY 1. 11 29 0.068 0.25 0.087 1 + 2 0.069 0.12 
Pu-240 ASSAY 2.1 27 0.060 0.15 0.074 0 + 3 0.058 0.099 
Pu-241 ASSAY 1 . 11 29 0.21 0.59 0. 18 0 + 4 0.14; 0.24 
Pu-241 ASSAY 2.1 27 0.23 0.40 0.40 0 + 0 0.32; 0.53 
Pu-242 ASSAY 1 . 1 1 29 0.36 1. 75 0.95 1 + 0 0.76; 1.25 
Pu-242 ASSAY 2.1 27 0.32 0.86 0.68 2 + 1 0.54; 0.91 

TOTAL: 739 42 +50 = 92 (12.4%) 

1 IN SOME GASES THE FIGURES ARE DIFFERENTTOTHOSE OF THE OFFICIAL IDA-80 EVALUATION. 
2 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). 

9 10 

DEVIATION DEVIATION 
OF S\o/2 OF sw3 

FROM sw1 FROM swl 
(%) (%) 

+ 285 + 20 
+ 804 + 13 
+ 327 + 20 
+1971 + 53 
+ 242 + 25 
+ 209 + 61 
+ 147 + 153 
+ 338 + 108 
+ 395 + 41 
+1620 + 25 
+ 567 + 13 
+ 275 + 35 

+ 335 + 107 
+ 140 + 92 
+ 148 + 29 
+ 363 - 16 
+ 280 + 4 
+ 48 + 4 
+ 136 - 6 
+ 307 - 22 
+ 275 - 3 
+ 88 + 88 
+ 268 + 28 
+ 150 + 23 
+ 181 - 14 
+ 74 + 74 
+ 386 + 164 
+ 169 + 113 

28+; 0- 23+; 5-

1 1 12 

sw1 WITHIN REF. 
CONFIDENCE ON 

LIMITS OF PAGE 
S\o/3? 

YES 18 
YES 20 
YES 22 

NO 24 
YES 26 

NO 28 
NO 30 
NO 32 
NO 34 

YES 36 
YES 38 

NO 40 

NO 42 
NO 44 

YES 46 
YES 48 
YES 50 
YES 52 
YES 56 
YES 60 
YES 62 

NO 64 
NO 66 

YES 68 
YES 70 

NO 72 
NO 74 
NO 76 

15 13 



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

1 2 3 4 5 6 7 8 
ESTIMATE OF RSD OF REPEATABILITY 

TYPE OF PART OF NUMBER MEAN-VALUE MEAN-VALUE 1 NUMBER 2 99%-
DETERMINA- IDA-80 OF DoD METHOD DETERMINATION DET. WITHOUT OF LABS CONFIDENCE 

TION PROGRAM LABS OF ALL DATA OUTLIERS EXCLUDED LIMITS OF 
S'w'1 (%) S'w'2 (%) S'w'3 (%) S'w'3 (%) 

GONCENTRAT ION: 
U-ELEMENT 1 . 11 30 0.20 0.39 0.25 2 + 0 0.20; 0.33 
U-ELEMENT 1. 12 27 0.24 0.88 0.32 2 + 0 0.25; 0. 43 
U-ELEMENT 1 .2 30 0.15 0.31 0. 14 3 + 2 0.11; 0.19 
U-ELEMENT 2.1 28 0.17 1. 19 0. 18 3 + 3 0.14; 0.25 
U-ELEMENT 2.2 28 0.12 0.25 0. 14 2 + 2 0.11; 0.19 
U-ELEMENT 2.3 27 0.23 0.44 0.26 2 + 2 0.20; 0.35 
Pu-ELEMENT 1 . 11 28 0.15 0.25 0.25 2 + 0 0.20; 0.33 
Pu-ELEMENT 1. 12 26 0.24 0.58 0.37 0 + 2 0.29; 0.50 
Pu-ELEMENT 1.2 29 0.22 0.59 0.22 3 + 3 0.17; 0.30 
Pu-ELEMENT 2.1 26 0.20 1. 13 0.22 2 + 1 0.17; 0.30 
Pu-ELEMENT 2.2 27 0. 15 0.43 0.22 2 + 1 0.17; 0.30 
Pu-ELEMENT 2.3 26 0.20 0.42 0.21 0 + 3 0.17; 0.28 
ISOTOPE ABUNDANCE: 

U-234 ASSAY 1 . 11 27 2.30 4. 35 3.09 1 + 0 2. 46; 4. 10 
U-234 ASSAY 2. 1 25 2.25 4.17 3.28 1 + 0 2.59; 4.40 
U-235 ASSAY 1 . 11 30 0.21 0.33 0.21 5 + 1 0.17; 0. 28 
U-235 ASSAY 2. 1 28 0.19 0.41 0.14 3 + 3 0.11; 0.19 
U-236 ASSAY 1. 11 30 0.45 0.77 0.40 1 + 2 0.32; 0.53 
U-236 ASSAY 2.1 25 4.48 4.67 3.56 1 + 1 2.80; 4.81 
Pu-238 ASSAY 1 . 11 9 1.59 2.49 1.24 1 + 0 0.85; 2.19 
Pu-238 ASSAY 2.1 9 1. 56 3.48 1.03 1 + 1 0.69; 1.91 
Pu-239 ASSAY 1 . 11 29 0.032 0.061 0.031 1 + 2 0.025 0.041 
Pu-239 ASSAY 2.1 27 0.024 0.031 0.031 0 + 0 0.025 0.041 
Pu-240 ASSAY 1 . 11 29 0.068 0. 13 0.074 1 + 1 0.059 0.098 
Pu-240 ASSAY 2.1 27 0.060 0.093 0.093 0 + 0 0.074 0.12 
Pu-241 ASSAY 1 . 11 29 0.21 0. 32 0. 16 0 + 4 0.13; 0.21 
Pu-241 ASSAY 2. 1 27 0.23 0.29 0.29 0 + 0 0.23; 0.38 
Pu-242 ASSAY 1 . 11 29 0.36 0.89 0.62 1 + 0 0.50; 0.81 
Pu-242 ASSAY 2.1 27 0.32 0.60 0.56 2 + 0 0.44; 0.75 

TOTAL: 739 42 + 34 = 76 (10.3%) 

1 IN GENERAL THE FIGURES ARE DIFFERENT TO THOSE OF THE OFFICIAL IDA-80 EVALUATION. 
2 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). 

9 10 

DEVIATION DEVIATION 
OF S'w'2 OF s'w'3 

FROM S'w'l FROM S'w'1 
(%) (%) 

+ 95 + 25 
+ 267 + 33 
+ 107 - 7 
+ 600 + 6 
+ 108 + 17 
+ 91 + 13 
+ 67 + 67 
+ 142 + 54 
+ 168 ± 0 
+ 465 + 10 
+ 187 + 47 
+ 110 + 5 

+ 89 + 34 
+ 85 + 46 
+ 57 ± 0 
+ 116 - 26 
+ 71 - 11 
+ 4 - 21 
+ 57 - 22 
+ 123 - 34 
+ 91 - 3 
+ 29 + 29 
+ 91 + 9 
+ 55 + 55 
+ 52 - 24 
+ 26 + 26 
+ 147 + 72 
+ 88 + 75 

28+; 0- 18+; 8-

11 12 

S'w'1 WITHIN REF. 
CONFIDENCE ON 

LI ~II TS OF PAGE 
S'w'3? 

YES 18 
NO 20 

YES 22 
YES 24 
YES 26 
YES 28 

NO 30 
NO 32 

YES 34 
YES 36 

NO 38 
YES 40 

1\:> 

NO 42 
NO 44 

YES 46 
YES 48 
YES 50 
YES 52 
YES 56 
YES 60 
YES 62 

NO 64 
YES 66 

NO 68 
YES 70 
YES 72 

NO 74 
NO 76 

18 10 



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

1 2 3 4 5 6 7 8 

ESTIMATE OF RSD OF REPEATABILITY 

TYPE OF PART OF NUMBER MEAN-VALUE MEAN-VALUE 1 NUMBER 2 
99%-

DETERMINA- IDA-80 OF DoD METHOD DETERMINATION DET. WITHOUT OF LABS CONFIDENCE 
TION PROGRAM LABS OF ALL DATA OUTLIERS EXCLUDED LIMITS OF 

S'W1 (%) S'W2 (%) S'W3 (%) S'W3 (%) 

GONCENTRAT ION: 
U-ELEMENT 1 . 11 30 0.20 0.39 0. 19 2 + 2 0. 15; 0.25 
U-ELEMENT 1 . 12 27 0.24 0.88 0.23 2 + 3 0.18; 0.31 
U-ELEMENT 1. 2 30 0. 15 0.31 0.14 3 + 2 0.11; 0.19 
U-ELEMENT 2.1 28 0.17 1. 19 0. 18 3 + 3 0. 14; 0. 25 
U-ELEMENT 2.2 28 0.12 0.25 0.12 2 + 3 0.094;0.16 
U-ELEMENT 2.3 27 0.23 0.44 0.26 2 + 2 0.20; 0.35 
Pu-ELEMENT 1.11 28 0.15 0.25 0.25 2 + 0 0.20; 0.33 
Pu-ELEMENT 1.12 26 0.24 0.58 0.37 0 + 2 0.29; 0.50 
Pu-ELEMENT l. 2 29 0.22 0.59 0.22 3 + 3 0.17; 0.30 
Pu-ELEMENT 2.1 26 0.20 1 . 13 0.20 2 + 2 0.16; 0.27 
Pu-ELEMENT 2.2 27 0.15 0.43 0. 13 2 + 4 0.10; 0.18 
Pu-ELEMENT 2.3 26 0.20 0.42 0.21 0 + 3 0. 17; 0. 28 
ISOTOPE ABUNDANCE: 

U-234 ASSAY 1.11 27 2.30 4. 35 3.09 1 + 0 2. 46; 4.10 
U-234 ASSAY 2.1 25 2.25 4.17 3.28 1 + 0 2.59; 4.40 
U-235 ASSAY 1. 11 30 0.21 0.33 0.21 5 + 1 0.17; 0.28 
U-235 ASSAY 2.1 28 0.19 0.41 0.14 3 + 3 0.11; 0.19 
U-236 ASSAY 1 . 11 30 0.45 0.77 0.40 1 + 2 0.32; 0.53 
U-236 ASSAY 2.1 25 4.48 4.67 3.56 1 + 1 2.80; 4.81 
Pu-238 ASSAY 1 . 11 9 1.59 2.49 1 .24 1 + 0 0.85; 2.19 
Pu-238 ASSAY 2.1 9 1.56 3.48 1.03 1 + 1 0.69; 1.91 
Pu-239 ASSAY 1 . 11 29 0.032 0.061 0.029 1 + 3 0.023 0.039 
Pu-239 ASSAY 2.1 27 0.024 0.031 0.031 0 + 0 0.025 0.041 
Pu-240 ASSAY 1 . 11 29 0.068 0. 13 0.068 1 + 2 0.054 0.090 
Pu-240 ASSAY 2.1 27 0.060 0.093 0.056 0 + 3 0.044 0.075 
Pu-241 ASSAY 1.11 29 0.21 0.32 0.16 0 + 4 0.13; 0.21 
Pu-241 ASSAY 2.1 27 0.23 0.29 0.29 0 + 0 0.23; 0.38 
Pu-242 ASSAY 1 . 11 29 0.36 0.89 0.62 1 + 0 0.50; 0.81 
Pu-242 ASSAY 2.1 27 0.32 0.60 0.49 2 + 1 0.39; 0.66 

TOTAL: 739 42 +50= 92 (12.4%) 

1 IN GENERAL THE FIGURES ARE DIFFERENTTOTHOSE OF THE OFFICIAL IDA-80 EVALUATION; 
IN SOME CASES THEY ARE DIFFERENTTOTHOSE GIVEN IN TAB. IV. 

2 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). 

9 10 

DEVIATION DEVIATION 
OF S'W2 OF S'W3 

FROM S'W1 FROM S'W1 
(%) (%) 

+ 95 - 5 
+ 267 - 4 
+ 107 - 7 
+ 600 + 6 
+ 108 ± 0 
+ 91 + 13 
+ 67 + 67 
+ 142 + 54 
+ 168 ± 0 
+ 465 ± 0 
+ 187 - 13 
+ 110 + 5 

+ 89 + 34 
+ 85 + 46 
+ 57 ± 0 
+ 116 - 26 
+ 71 - 11 
+ 4 - 21 
+ 57 - 22 
+ 123 - 34 
+ 91 - 9 
+ 29 + 29 
+ 91 ± 0 
+ 55 - 7 
+ 52 - 24 
+ 26 + 26 
+ 147 + 72 
+ 88 + 53 

28+; o- 11+; 12-

11 12 

S'W1 WITHIN REF. 
CONFIDENCE ON 

LIMITS OF PAGE 
S'W3? 

YES 18 
YES 20 
YES 22 
YES 24 
YES 26 
YES 28 

NO 30 
NO 32 

YES 34 
YES 36 
YES 38 
YES 40 

Ü) 

NO 42 I 
NO 44 

YES 46 
YES 48 
YES 50 
YES 52 
YES 56 
YES 60 
YES 62 

NO 64 
YES 66 
YES 68 
YES 70 
YES 72 

NO 74 
NO 76 

21 7 
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applied with an error probability of 10% (Tab. V), the deviations of the two 

estimates are about as frequently positive as they arenegative (see columns 10) 

indicating that there is no Ionger a significant bias between the results of both 

evaluation methods. 

Table VI summarizes the percentages of DoD results within the 99%-confidence 

Iimits of the different conventionally gained estimates as a measure of the 

agreement ofthe 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 with a < 1% 
(as performedln IDA-80) 

Variance analysis; 
Dixon with a _:s:_ 10% 

54 

Arithmetic mean of 
laboratory repeatabilities; 64 
Dixon with a _:s:_ 1% 

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

lf 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 Iabaratory repeatabilities after outlier rejection seems tobe 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. 
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4. 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 Iabaratory 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 Iimits 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 
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ASSAY: U ELEMENT CONCENTRATION (about 2.0 mg U/g sol.) /IDA-80; PART 1.11 

SECTION A: MEASUREMENT DATA AND CONVENTIONAL EVALUATION 

ORIGIN OF DATA: REF. /7/; EVAL. SHEET 68 

NUMBER OF PARTICIPATING LABORATORIES: 
NUMBER OF REPETITIVE DETERMINATIONS PER LABORATORY: 

p = 30 
n = 3 

REMARK: SPENT FUEL SAMPLE 

MEASUREMENT DATA 

J!.fi ,-----------------------------------------------~-

~ J!.O .._, 
IDA-80 / U CONCENTRATION 
CERTIFIED V ALUE: 

2.0491 ± 0.0019 mg U/g SOL. 

* -

l"OR VALUES NOT DISPUYl!:D SEE BELO'II' 

o 2 4 I!> 8 10 12 14 11'i 18 20 22 24 l!l'i .28 30 

INDEX NUMBER OF LABORATORrES ARRANGED BY INCREASING VALUES 

VALUES NOT DISPLAYED IN THE GRAPH: LAB 1: -8.06%; ±2.29% 
LAB 2: -3.18%; ±0.40% 

INDEX NUMBERS OF LABORATORIES EXCLUDED ACCORDING TO 
THE BARTSCH CRITERION (LAB MEAN): 1;2 
THE DIXON CRITERION, ~~1% (REPEATABILITY): NONE 

ESTIMATED INTERLABORATORY SPREAD sR 
BEFORE /AFTER EXCLUSION: 1.72% / 0.72% 

ESTIMATED WITHIN-LAB. COMPONENT sw 
BEFORE /AFTER EXCLUSION: 0.77% / 0.37% 
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ASSAY: U ELEMENT GONCENTRATION (about 2.0 mg U/g sol.) I Continued 

SECTION B: DoD EVALUATION 

DoD DISPLAY I INTERLABORATORY SPREAD 

100 

,.... 
~ !'10 .._.. 

.8.. 80 
V 
00 70 
I&! 
r;.l 
z ßO I&! 
~ 
I&! 

t 50 

.... 
~ 40 NUMBER OF DIFFERENCES: 
r:... 
0 p(p-1) r-:1 JO = 435 r;.l 

2 z 
r-:1 .20 
~ 
~ 
I:J 10 = 0.59% r;.l SR r;.l 
0 0 

0 2 3 4 6 ß 7 8 9 10 

REL. DIFFERENCE IDI BETWEEN THE RESULTS OF TWO lABORATORIES (%) 

DoD DISPLAY I WITHIN-LAB. COMPONENT 

100 ~----------------------------------------~-~-. 

.8.. 80 
V 

0 

) 
62%-QUANTILE 

&w = 0.20% 

NUMBER OF DIFFERENCES: 

3 6 7 

REL. DIFF. IDI BETWEEN THE RESULTS OF TWO REPETITIVE MEASUREMENTS (%) 
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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. /7/; EVAL. SHEET 69 

NUMBER OF PARTICIPATING LABORATORIES: 
NUMBER OF REPETITIVE DETERMINATIONS PER LABORATORY: 

p = 27 
n = 3 

REMARK: SPENT FUEL SAMPLE, DRIED 

MEASUREMENT DATA 

3.0 

IDA-80 / U CONCENTRATION 
CERTIFIED VALUE: 
2.04.91 ± 0.0019 mg U/g SOL. 

:I -

l"OR VALUES NOT DISPLAYED SEE BELO'If 

3 5 7 g 11 13 15 17 19 .1! 1 .1!3 .1!5 .1!7 

INDEX NUMBER OF LABORATORIES ARRANGED BY INCREASING VALUES 

VALUES NOT DISPLAYED IN THE GRAPH: LAB 1: -11 .67%; ±3.06% 
LAB 2: -6.20%; ±6.12% 

INDEX NUMBERS OF LABORATORIES EXCLUDED ACCORDING TO 
THE BARTSCH CRITERION (LAB MEAN): 1 ;2 
THE DIXON CRITERION, a~1% (REPEATABILITY): NONE 

ESTH1ATED INTERLABORATORY SPREAD sR 
BEFORE /AFTER EXCLUSION: 2.70% / 1.03% 

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

SECTION B: DoD EVALUATION 

DoD DISPLAY I INTERLABORATORY SPREAD 

100 

~ ~0 .._... 

R 1!10 
V 

00 70 
r-::l 
u 
z l'iO r&l 
p:; 
r-::l 

~ 50 

1-1 
t=l 40 NUMBER OF DIFFERENCES: 
r;... 
0 p(p-1) r-::l 30 = 351 u 2 z 
r&l 20 
p:; 
p:; 
t:J 10 = 0.78% u SR u 
0 0 

0 2 3 4 5 II 7 l:l 9 10 11 12 13 14 15 

REL. DlFFERENCE IDI BETWEEN THE RESULTS OF TWO LABORATORrES (%) 

DoD DISPLAY I WITHIN-LAB. COMPONENT 

100 "-------------------------------------------~M~ 

~ 90 

R ao 
V 

r-::l 30 
u 
z 
r&l 2 0 
p:; 
p:; 
p 10 u 
u 
0 

52%-QUANTILE 

NUMBER OF DIFFERENCES: 

~ = 0.24% 

0 1 2 3 4 5 l!i 7 l:l 9 10 11 12 13 14 15 1ß 17 1l:l 

REL. DIFF. IDI BETWEEN THE RESULTS OF TWO REPETITIVE MEASUREMENTS {%) 
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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. /7/; EVAL. SHEET 70 

NUMBER OF PARTICIPATING LABORATORIES: 
NUMBER OF REPETITIVE DETERMINATIONS PER LABORATORY: 

p = 30 
n = 3 

REMARK: SPENT FUEL SAMPLE, PRESPIKED 

~ 
'-"' 
r.:l 
i:J 

~ 

MEASUREMENT DATA 

1. 6 

IDA~BO / U GONCENTRATION 

1 . 0 CERTIFIED VALUE: $ 

2.0491 ± 0.0019 mg U/g SOL. - ! 

0.6 --
"' -t - "' - -

;:y; 
.., l!l< .. ... "" "'::_ 

• >I< 1: lll: ~ -
- - ~ -.. ";j;" . -

:! - - -
.. !1!: -

-

"' -
-

>I< 
P'OR VALUES NOT DISPLAYED SEE BELOV -

-2.0 

0 2 4 ~ 8 10 12 14 1ß 18 20 22 24 2ß 28 30 

INDEX NUMBER OF LABORATORIES ARRANGED BY INCREASING VALUES 

VALDES 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): 
THE DIXON CRITERION, a~1% (REPEATABILITY): 

ESTIMATED INTERLABORATORY SPREAD sR 

1 ; 2; 30 
27;29 

BEFORE / AFTER EXCLUSION: 3.01% / 0.53% 
ESTIMATED WITHIN-LAB. COMPONENT sw 

BEFORE /AFTER EXCLUSION: 0.64% / 0.18% 
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ASSAY: U ELEMENT CONCENTRATION (about 2.0 mg U/g sol.) I Continued 

SECTION B: DoD EVALUATION 

DoD DISPLAY I INTERLABORATORY SPREAD 

100 

-~ 90 -B_ 30 
V 
[/J 70 
~ 
u z i!;O ~ 
p::; 62%- UANTILE 
~ 

t: 60 
,_. 
,::a 
~ 

40 NUMBER OF DIFFERENCES: 

0 p(p-1) 
~ 30 = 435 u 2 z 
r:&l 20 
p::; 
p::; 
l:J 10 = 0.73% u SR u 
0 0 

0 1 2 3 4 5 l!i 7 8 9 10 11 12 13 14 16 16 17 18 H 

REL. DlFFERENCE IDI BETWE:EN THE RESULTS OF TWO LABORATORrES {%) 

100 

-~ 90 -
V 

DoD DISPLAY I WITHIN-LAB. COMPONENT 

62%- UANTILE 

Sw = 0.15% 

NUMBER OF DIFFERENCES: 

n(n-1 )p 
---~-;...::::.... = 90 

2 

0.0 0.6 1.0 1.5 2.0 2.6 3.0 3.5 4.0 4.5 6.0 

REL. DlFF. IDI BETWEEN THE RESULTS OF TWO REPETITIVE MEASUREMENTS {%) 
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ASSAY: U ELEMENT CONCENTRATION (about 1.7 mg U/g sol.) I IDA-80; PART 2.1 

SECTION A: MEASUREMENT DATA AND CONVENTIONAL EVALUATION 

ORIGIN OF DATA: REF. /7/; EVAL. SHEET 71 

NUMBER OF PARTICIPATING LABORATORIES: 
NUMBER OF REPETITIVE DETERMINATIONS PER LABORATORY: 

p = 28 
n = 3 

REMARK: SYNTHETIC SAMPLE 

~ 
"-"' 
r..l 
;:J 

~ 
~ 
r..l 

1 . 0 

1. 0 

0.6 

r;;:: 0. 0 

~ 
p:j 
IJQ 

u -0.6 
):! 
0 

~ -1.0 
z 
9 
~ -1 .fi 

~ 
-2.0 

MEASUREMENT DATA 

IDA-80 / U GONCENTRATION -
CERTlFlED VALUE: -
1.7154 ± 0.0017 rng U/g SOL. 

- ~ 

>I< 
m 

* - -
-- -- .. 

- 11 • $ 

'*' '*' 
>I< .. "' !. 

-- - * 
![ "' -

- - .. "' --

-; 
• -

- P'OR VALUES NOT DISPUYED SEE BELOW 

+ 
0 2 4 ß a 10 12 14 1ß 1B 20 22 24 2ß 2B 

INDEX NUMBER OF LABORATORrES ARRANGED BY INCREASING VALUES 

VALUES NOT DISPLAYED IN THE GRAPH: LAB 1 : -10. 75%;±11. 45% 
LAB 2: -8.59%; ±0.83% 
LAB 3: -2.70%; ±0.01% 
LAB 9: -0.43%; ±2.28% 

INDEX NUMBERS OF LABORATORIES EXCLUDED ACCORDING TO 
THE BARTSCH CRITERION (LAB MEAN): 1;2;3 
THE DIXON CRITERION, a~1% CREPEATABILITY): 4;5;9 

ESTIMATED INTERLABORATORY SPREAD sR 
BEFORE /AFTER EXCLUSION: 2.64% / 0.48% 

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

SECTION B: DoD EVALUATION 

DoD DISPLAY I INTERLABORATORY SPREAD 

100 

-~ 90 -
R 80 
V 
00 70 1&1 
u z 

l'iO ~ 
l:t:; 
1&1 

~ 60 

..... 
r=l 
1&. 

40 NUMBER OF DIFFERENCES: 

0 p(p-1) 1&1 30 = 37B u 
2 z 

~ .20 
l:t:; 
l:t:; 
::,J 10 u SR = 0.82% u 
0 0 

0 .2 3 4 6 ß 7 8 9 10 11 12 

REL. DIFFERENCE IDI BETWEEN THE RESULTS OF TWO LABORATORrES {%) 

DoD DISPLAY I WITHIN-LAB. COMPONENT 

100 .II< 

-~ 90 ..._.. 

.8.. 80 
V 

00 70 
1=&1 
u z 

l'iO 1=&1 
l:t:; 62%-QUANTILE ld;:l 

~ 60 -~ 40 NUMBER OF DIFFERENCES: 
r... 
0 n(n-1 )p ld;:l 30 = B4 u 2 z 
1:&1 .20 
p;:; 
l:t:; 
p 10 u ~=0.17% u 
0 0 

0 2 4 ß a 10 12 14 11'i 18 20 22 24 2~ 28 30 32 

REL. DIFF. IDJ BETWEEN THE RESULTS OF TWO REPETITIVE MEASUREMENTS (%) 
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ASSAY: U ELEMENT CONCENTRATION (about 1.7 mg Ulg sol.) /IDA-80; PART 2.2 

SECTION A: MEASUREMENT DATA AND CONVENTIONAL EVALUATION 

ORIGIN OF DATA: REF. /7/; EVAL. SHEET 72 

NUMBER OF PARTICIPATING LABORATORIES: 
NUMBER OF REPETITIVE DETERMINATIONS PER LABORATORY: 

p = 28 
n = 3 

REMARK: SYNTHETIC SAMPLE, PRESPIKED 

MEASUREMENT DATA 

1. s 

IDA-80 / U CONCENTR.\TION 
CERTIFIED VALUE: -

1.7154. ± 0.0017 mg U/g SOL. 

- .., 
• - -- -

J!: 
$ 

* "" 
"' ..,. -J!< -

![ $ -
* * II< :! :1 - -- -; -

-
Öf 

;j; - -
:ll: -

* 
-

"' 
l"OR VALUES NOT DISPLAYED SEE llELO'IJ 

-1 .fi 

4 7 10 13 19 22 2fi 2B 

INDEX NUMBER OF LABORATORIES ARRANGED BY INCREASING VALUES 

VALUES NOT DISPLAYED IN THE GRAPH: LAB 1 : - 3 . 0 6% ; ± 0 . 1 3% 
LAB 2: -2.89%; ±0.60% 

INDEX NUMBERS OF LABORATORIES EXCLUDED ACCORDING TO 
THE BARTSCH CRITERION (LAB MEAN): 1 ; 2 

3;28 THE DIXON CRITERION, a~1% (REPEATABILITY): 
ESTIMATED INTERLABORATORY SPREAD sR 

BEFORE / AFTER EXCLUSION: 0.82% / 0.34% 
ESTIMATED WITHIN-LAB. COMPONENT sw 

BEFORE / AFTER EXCLUSION: 0 . 41% / 0 . 1 8% 
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ASSAY: U ELEMENT GONCENTRATION (about 1.7 mg U/g sol.) I Continued 

SECTION B: DoD EVALUATION 

100 

~ 90 -_8_ !!0 
V 

ti.J 70 
~ 
u z l!iO ~ 
l:xt 
~ 

~ 
60 

,_, 
r:::l 40 

'""' 0 
~ 30 
u z 
~ .20 
l:xt 
l:xt 
1:=1 10 u 
u 
0 0 

0.0 

DoD DISPLAY/ INTERLABORATORY SPREAD 

0.6 

NUMBER OF DIFFERENCES: 

SR = 0.47% 

1 . 0 1 . 6 

P(p-1) 
= 378 2 

2.0 2.6 3.0 3.5 

REL. DIFFERENCE IDI BETWEEN THE RESULTS OF TWO LABORATORrES (%) 

DoD DISPLAY / WITHIN -LAB. COMPONENT 

100 -'!< 

-~ 90 -_8_ !!0 
V 
ti.J 70 
~ 
u z 1'10 ~ 
l:xt 
~ 

60 t 
62~-QUANTILE 

..... 
r:::l 40 NUMBER OF DIFFERENCES: 

'""' 0 
~ 30 
u z 

n(n-l)p 
= B4 2 

~ .20 
l:xt 
r:t:i 
1:=1 10 u 
u 
0 0 r Sw = 0.12% 

0.0 0.6 1. 0 1 . 6 2.0 2.5 

REL. DIFF. IDI BETWEEN THE RESULTS OF TWO REPETITIVE MEASUREMENTS {%) 
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ASSAY: U ELEMENT CONCENTRATION (about 1.7 mg U/g sol.) I IDA-80; PART 2.3 

SECTION A: MEASUREMENT DATA AND CONVENTIONAL EVALUATION 

ORIGIN OF DATA: REF. /7/; EVAL. SHEET 73 

NUMBER OF PARTICIPATING LABORATORIES: 
NUMBER OF REPETITIVE DETERMINATIONS PER LABORATORY: 

p = 27 
n = 3 

REMARK: SYNTHETIC SAMPLE, COMMON SPIKE 

1. 00 

~ 
0.75 

........ 
r..l 0.50 
:;;J 

~ 0 . .25 

t=l r..l 0. 00 

r.;: 
g:: -0 . .25 
p::; 

~ -0.50 

)'! 
0-0.7.5 

e: z -1.00 

0 
~ -1 . .2.5 

~ -1 . .50 

t::l 
-1.75 

MEASUREMENT DATA 

-
IDA-BO / U CONCENTRATION 

CERTIFIED VALUE: - ... 

1.7154 ± 0.0017 mg U/g SOL. - "' 
• "' 

... -
~ 

- 'II"' .. ... 
- - Si: "' - "' ... Jlll ... - --• lj: - -- -- - --

"' -
![ -

"' "' ... 
- -

-
-

* FOR V.ALUES NOT DISPUYED SEE BELOW 

J .5 7 9 11 1 J 15 17 1 9 .21 .23 .25 .27 

INDEX NUMBER OF IABORATORIES ARRANGED BY INCREASING VALUES 

VALDES 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 

3;25 THE DIXON CRITERION, ~~1% (REPEATABILITY): 
ESTIMATED INTERLABORATORY SPREAD sR 

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

BEFORE / AFTER EXCLUSION: 

0.93% / 0.40% 

0.71% / 0.37% 
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ASSAY: U ELEMENT CONCENTRATION (about 1.7 mg U/g sol.) I Continued 

SECTION 8: DoD EVALUATION 

100 

-~ go 
........ 

.8.. 80 
V 

rJJ 70 ldQ 
u z 

ßO ldQ 
Jl:j 
ldQ 

f:: 60 -~ 40 

""' 0 
ldQ 30 
u z 
r.:l .20 p;:; 
p;:; 
l=l 10 u 
u 
0 0 

0.0 

Doll DISPLAY I INTERLABORATORY SPREAD 

0.6 

NUMBER OF DIFFERENCES: 

SR = 0.58% 

p(p-1) 
= 351 

2 

1. 0 1. 6 2.0 2.6 3.0 3.6 4.0 4.6 

REL. DIFFERENCE IDI BETWEEN THE RESULTS OF TWO LABORATORIES {%) 

DoD DISPLAY I WITHIN-LAB. COMPONENT 

100 ~~------------------~==========;=======~--~ 
........... 
~ go -
Raa 
V 

~ = 0.23% 

NUMBER OF DIFFERENCES: 

n(n-1 )p .......: ........ ~~ = Bl 
2 

0.0 0.6 1.0 1 .s 2.0 2.6 3.0 3.6 4.0 4.5 5.0 

REL. DIFF. IDI BETWEEN THE RESULTS OP' TWO REPETITIVE MEASUREMENTS (%) 
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ASSAY: Pu ELEMENT CONCENTRATION (about 7.2 f./9 Pu/g sol.) /IDA-80; PART 1.11 

SECTION A: MEASUREMENT DATA AND CONVENTIONAL EVALUATION 

ORIGIN OF DATA: REF. /7/; EVAL. SHEET 77 

NUMBER OF PAR~ICIPATING LABORATORIES: 
NUMBER OF REPETITIVE DETERMINATIONS PER LABORATORY: 

p = 28 
n = 3 

REMARK: SPENT FUEL SAMPLE 

MEASUREMENT DATA 

1 .fi 

~ 1. 0 
'-' 

IDA-80 / Pu GONCENTRATION 
-
$ -

"' -CERTlFIED VALUE: "' J;.:l 
i:J 

~ 
O.fi 

7'.193 ± 0.018 1.tg Pu/g SOL. 
-

- - lll: 

"' >I< -
i]i" -

-

.. "' ll: :i 

- -- ! :! m !!'. "' 
1$ >I< --

"' 
-

![ 

"' II[ 

• -
!1!: -

--
* --

"' FOH VALUES NOT DI!IPUYED !lEE HELOll -
-.2.5 

4 7 10 1J .22 25 28 

INDEX NUMBER OF LABORATORrES ARRANGED BY INCREASING VALUES 

VALUES NOT DISPLAYED IN THE GRAPH: LAB 1: -8.38%; ±0.07% 
LAB 28: +3.46%; ±0.15% 

INDEX NUMBERS OF LABORATORIES EXCLUDED ACCORDING TO 
THE BARTSCH CRITERION (LAB MEAN): 1 ; 28 

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

BEFORE / AFTER EXCLUSION: 1.90% / 0.82% 
ESTIMATED WITHIN-LAB. COMPONENT sw 

BEFORE / AFTER EXCLUSION: 0.37% / 0.38% 
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ASSAY: Pu ELEMENT CONCENTRATION (about 7.2 pg Pu/g sol.) I Continued 

SECTION B: DoD EVALUATION 

DoD DISPLAY/ INTERLABORATORY SPREAD 

100 

-~ 90 -
.8_ 1!0 
V 
[I.J 70 
~ u z so ~ 
~ 
~ 

f:: liO -c::l 40 NUMBER OF DIFFERENCES: 
r:... 
0 p(p-1) 
~ JO = 378 u 2 z 
~ 20 
~ 
~ 
t:;:l 10 u SR == 0.97% u 
0 

0 

0 2 J 4 Ii l!i 7 I! g 10 

REL. DIFFERENCE IDI BETWEEN THE RESULTS OF Tl'fO LABORATORIES {%) 

-~ -c::l 

V 

00 
~ 
!';.) 
z 
l:.il 
~ 
r.::l 

~ ..... 
~ 

""' 0 
r.::l 
!';.) 

z 
l:.il 
~ 
r::<:i 
I:J 
!';.) 
u 
0 

100 

90 

80 

70 

ISO 

liO 

40 

JO 

.20 

10 

0 

DoD DISPLAY/ WITHIN-LAB. COMPONENT 

s.w= 0.15% 

NUMBER OF DIFFERENCES: 

n(n-1 )p 
_..;~___,:;..:,_. = 84 

2 

0.0 0 . .1! 0.4 O.l'i 0.8 1.0 1 . .1! 1.4 1.6 1.8 2.0 

REL. DIFF. IDI BETWEEN THE RESULTS OF TlfO REPETITIVE MEASUREMENTS (%) 
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ASSAY: Pu ELEMENT CONCENTRATION (about 7.2 pg Pu/g sol.) /IDA-80; PART 1.12 

SECTION A: MEASUREMENT DATA AND CONVENTIONAL EVALUATION 

ORIGIN OF DATA: REF. /7/; EVAL. SHEET 79 

NUMBER OF PARTICIPATING LABORATORIES: 
NUMBER OF REPETITIVE DETERMINATIONS PER LABORATORY: 

p = 26 
n = 3 

REMARK: SPENT FUEL SAMPLE, DRIED 

10 

MEASUREMENT DATA 

IDA-80 / Pu GONCENTRATION 
CERTIFIED VALUE: 
7.193 ± 0.018 jlg Pu/g SOL. -

14< 

-10 r-~~~~-.~--~--~--~~--~-.~.-~--~~-T 
0 .2 a 10 1.2 14 1 s 1a .20 .2.2 .24 u; 

INDEX NUMBER OF IABORATORIES ARRANGED BY INCREASlNG VALUES 

INDEX NUMBERS OF LABORATORIES EXCLUDED ACCORDING TO 
THE BARTSCH CRITERION (LAB MEAN): NONE 
THE DIXON CRITERION, a~1% CREPEATABILITY): 12;26 

ESTIMATED INTERLABORATORY SPREAD sR 
BEFORE /AFTER EXCLUSION: 3.04% / 2.56% 

ESTIMATED WITHIN-LAB. COMPONENT sw 
BEFORE /AFTER EXCLUSION: 1.05% / 0.50% 
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ASSAY: Pu ELEMENT CONCENTRATION (about 7.2 pg Pu/g sol.) I Continued 

SECTION B: DoD EVALUATION 

DoD DISPLAY I INTERLABORATORY SPREAD 

100 

~ 90 
"_., 

~ 1'!0 
V 

Cf.l 70 
r;.:! 
u z t!iO r-::1 
p.:; 
r;.:! 

~ 
60 

..... 
~ 40 NUMBER OF DIFFERENCES: 
r;,.. 
0 p(p-1) r;.:! JO = 325 u 2 z 
r-::1 .20 
p.:; 
p.:; 
i:::l 10 

1.95% u SR -u -
0 0 

0 2 4 ß a 10 12 14 11!; 18 

REL. DIFFERENCE IDI BETWEEN THE RESULTS OF TWO LABORATORrES {%) 

100 

~ go -
R 80 
V 

Cf.l 70 
r;.:! 
u z ~0 r.;:l 
p.:; 
r;.:! 

~ 
60 

..... 
~ 40 
r;,.. 
0 
r;.:! JO 
u z 
r.;:l .20 
p.:; 
p.:; 
i:::l 10 u 
u 
0 0 

0 

DoD DISPLAY I WITHIN-LAB. COMPONENT 

s.w= 0.24% 

2 3 

NUMBER OF DIFFERENCES: 

n(n-1 )p 
---'"'"'="---'-=-- = 7 B 

2 

4 5 7 8 

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

SECTION A: MEASUREMENT DATA AND CONVENTIONAL EVALUATION 

ORIGIN OF DATA: REF. /7/; EVAL. SHEET 81 

NUMBER OF PARTICIPATING LABORATORIES: 
NUMBER OF REPETITIVE DETERMINATION$ PER LABORATORY: 

p = 29 
n = 3 

REMARK: SPENT FUEL SAMPLE, PRESPIKED 

2.0 

~ 1.5 
'-" 
r;.il 
;;;;J 1 . 0 

~ 
~ 0.5 
r;.il 

~ 
~ 0.0 

j:l::j 
r;.il 
u -0.5 

:::e 
0 e: -1.0 

z 
0 -1.5 ..... 

~ -2.0 

~ 
-2.5 

MEASUREMENT DATA 

~ 

lDA-80 /Pu GONCENTRATION 
>I< 

CERTIFIED VALUE: 
-

7.193 ± O.OlB flg Pu/g SOL. -
-

>I< 

-
i 111: -

$ 
- .. $ ol< X -

- <Ii ... ;;- ! "' Ii' "' + --
~ 

---;. 
- --

>I< 

.,. 
l"OR VALUES NOT DISPLAYEil !!EI!: BELOW 

"' 
3 5 7 g 11 13 16 17 1g 21 23 26 27 29 

INDEX NUMBER OF LABORATORrES ARRANGED BY INCREASING VALUES 

VALUES NOT DISPLAYED IN THE GRAPH: LAB 1: -19.55%; ±1 .32% 

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

ESTIMATED INTERLABORATORY SPREAD sR 

1 ; 3; 28 
2;4;29 

BEFORE /AFTER EXCLUSION: 3.77% / 0.35% 
ESTIMATED WITHIN-LAB. COMPONENT sw 

BEFORE /AFTER EXCLUSION: 1.09% / 0.31% 
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ASSAY: Pu ELEMENT CONCENTRATION (about 7.2 f./9 Pu/g sol.) I Continued 

SECTION B: DoD EVALUATION 

100 

~ !10 
"-"' 

.!3_ 
.!!0 

V 

tf.l 70 
l=&l 
u z l'iO l=&l 
IXi 
l=&l 

~ 50 

..... 
t.:::l 40 
~ 
0 
l=&l 30 
u z 
r&l 20 
IXi 
IXi 
p 10 u 
u 
0 0 

0 

DoD DISPLAY I INTERLABORATORY SPREAD 

SR = 0.65% 

a 

NUMBER OF DIFFERENCES: 

p(p-l) =406 
2 

10 1.1! 14 Hi 1a .1!0 .\!.\! 

REL. DIFFERENCE IDI BETWEEN THE RESULTS OF TWO I.ABORATORIES (%) 

R ao 
V 

DoD DISPLAY I WITHIN-LAB. COMPONENT 

NUMBER OF DIFFERENCES: 

~ = 0.22% 

0.0 0.5 1.0 1.5 .1!.0 .1!.5 3.0 J.6 4.0 4.5 5.0 5.5 ß.O ß.5 

REL. DIFF. IDI BETWEEN THE RESULTS OP TWO REPETITIVE MEASUREMENTS (%) 
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ASSAY: Pu ELEMENT CONCENTRATION (about 8.0 tt9 Pu/g sol.) /IDA-80; PART 2.1 

SECTION A: MEASUREMENT DATA AND CONVENTIONAL EVALUATION 

ORIGIN OF DATA: REF. /7/; EVAL. SHEET 83 

NUMBER OF PARTICIPATING LABORATORIES: 
NUMBER OF REPETITIVE DETERMINATIONS PER LABORATORY: 

p = 26 
n = 3 

REMARK: SYNTHETIC SAMPLE 

4.0 

~ 
J.fi 

'-" J.O 
1:'.:! 
Q 2.fi 

~ 2.0 
1=1 
1:'.:! 1 .fi 
1: 
!;::: 1 . 0 
r;t:j 
IJ<l 0. fi u 
~ 0.0 
0 e: -0.5 

~ -1.0 
...... 

~ ~~ :: 
1=1 

-2.5 

MEASUREMENT DATA 

IDA-80 / Pu CONCENTRATION 
Jiil 

CERTIFIED VALUE: 
'7.982 ± 0.019 JLg Pu/g SOL. 

; 
-

- ; 
$ !!!: -
-

- ! * 
* - "' + !f. 

- - -
- - -

l[ II: • "' lt .. - -
"' -

-
-

-
+ YOR. VALUl':S NOT DISPUYED SEE Bl':LO'I!I' 

1!: 

0 2 4 ß a 10 12 14 Hi 1a 20 22 24 26 

INDEX NUMBER OF LABORATORrES ARRANGED BY INCREASING VALUES 

VALUES NOT DISPLAYED IN THE GRAPH: LAB 1 : - 1 1 . 2 5% ; ± 1 1 . 0 5% 
LAB 2: -10.25%; ±2.11% 

INDEX NUMBERS OF LABORATORIES EXCLUDED ACCORDING TO 
THE BARTSCH CRITERION (LAB MEAN): 1 ; 2 

5 THE DIXON CRITERION, a~1% CREPEATABILITY): 
ESTIMATED INTERLABORATORY SPREAD sR 

BEFORE / AFTER EXCLUSION: 3.20% / 1.25% 
ESTIMATED WITHIN-LAB. COMPONENT sw 

BEFORE / AFTER EXCLUSION: 3.44% / 0.28% 
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ASSAY: Pu ELEMENT CONCENTRATION (about 8.0 119 Pu/g sol.) I Continued 

SECTION B: DoD EVALUATION 

DoD DISPLAY I INTERLABORATORY SPREAD 

100 

~ 90 -.8.. 1'10 
V 

riJ 70 
~ 
u 
z l!iO r:"l 
~ 
~ 

~ 
ao 

H 
t::l 40 NUMBER OF DIFFERENCES: 
r:... 
0 p(p-1) 
~ 30 = 325 u 2 z 
r:"l 20 
~ 
~ 
l:=l 10 

1.34% u SR -u -
0 0 

0 2 3 4 6 6 7 ll 9 10 11 1.1! 13 14 16 

REL. DIFFERENCE IDI BETWEEN THE RESULTS OF TWO LABORATORrES (%) 

DoD DISPLAY I WITHIN-LAB. COMPONENT 

100 ..... 

~ 90 r -
.8.. so 
V 

riJ 70 
~ 
u z l'iO r:"l 
~ 62%-QUANTILE 
~ 

~ 
so 

.... 
NUMBER OF DIFFERENCES: t::l 40 

r:... 
0 n(n-1 )p 
~ 30 = 78 u 2 z 
r:"l 20 
~ 
~ 
l:=l 10 &w = 0.20% u 
u 
0 0 

0 .1! 4 ß ll 10 1.1! 14 11'i 11l 20 .1!2 24 2ß 2.!1 JO 

REL. DIFF. IDI BETWEEN THE RESULTS OF TWO REPETITIVE MEASUREMENTS (%) 
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ASSAY: Pu ELEMENT CONCENTRATION (about 8.0 J19 Pu/g sol.) I IDA-80; PART 2.2 

SECTION A: MEASUREMENT DATA AND CONVENTIONAL EVALUATION 

ORIGIN OF DATA: REF. /7/; EVAL. SHEET 85 

NUMBER OF PARTICIPATING LABORATORIES: 
NUMBER OF REPETITIVE DETERMINATION$ PER LABORATORY: 

p = 27 
n = 3 

REMARK: SYNTHETIC SAMPLE, PRESPIKED 

MEASUREMENT DATA 

1 . .2 

~ 
1. 0 

,._. 
IDA-80 / Pu GONCENTRATION 
CERTIFIED V ALUE: 

r..:l 0.1! 
i:J 7.982 ± 0.019 f.Lg Pu/g SOL. 

~ O.l'i - -
!! 

* ~ 0.4 r..:l 
- -

- "' 1: .. 
~ 0 . .2 
p:; 
r..:l 0.0 1:.:1 

~ 
0 -0.!2 

- i" .. -- • - - -- - - ol< ;; ol< --
- ! "' "' $ >I< - -

!! oll 
II[ --

e: z -0.4 

0 
~ -o.s 

- -
"' 1-

.. -
!. 

!! ~ -o.a 
~ "' 

- l'"OR V.A.LUES NOT DISPU.YED SEE BELO'If -
-1.0 

5 7 g 11 13 15 17 19 !21 !23 !25 !27 

INDEX NUMBER OF LABORATORIES ARRANGED BY INCREASING VALUES 

VALUES NOT DISPLAYED IN THE GRAPH: LAB 26: +1 .49%; ±0.09% 
LAB 27: +2.49%; ±2.56% 

INDEX NUMBERS OF LABORATORIES EXCLUDED ACCORDING TO 
THE BARTSCH CRITERION (LAB MEAN): 26;27 
THE DIXON CRITERION, a~1% CREPEATABILITY): 4 

ESTIMATED INTERLABORATORY SPREAD sR 
BEFORE /AFTER EXCLUSION: 0.66% / 0.35% 

ESTIMATED WITHIN-LAB. COMPONENT sw 
BEFORE / AFTER EXCLUSION: 1.00% / 0.36% 
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ASSAY: Pu ELEMENT CONCENTRATION (about 8.0 pg Pu/g sol.) I Continued 

SECTION B: DoD EVALUATION 

100 

-~ 90 -
.8_ ao 
V 

00 70 
!:.:! 
u z l':iO r:.::l 
f:l::j 
!:.:! 

~ 50 

...... 
r::1 
r... 40 

0 
r:.::l 30 
u z 
r:.::l .20 
f:l::j 
f:l::j 
t;:;l 10 u 
u 
0 0 

0.0 

DoD DISPLAY I INTERLABORATORY SPREAD 

SR = 0.43% 

0.5 1. 0 1. 5 

NUMBER OF DIFFERENCES: 

p(p-1) 
= 351 

2 

.2.0 .2.5 3.0 3.5 

REL. DIFFERENCE IDI BETlfEEN THE RESULTS OF TWO LABORATORrES (%) 

DoD DISPLAY I WITHIN -LAB. COMPONENT 

100 --~ 90 -
.8_ 1'!0 
V 

UJ 70 
r:.::l 
u z l':iO ~ 
f:l::j 
~ 

62!11:-QUANTILE 

t:: 50 

...... 
r::1 40 NUMBER OF DIFFERENCES: 
r... 
0 
~ 30 
u z 

n(n-1 )p 
........:~........:;..:.- = EH 

2 
~ .20 
~ 
~ 
i::J 10 u 
u 
0 0 

Sw = 0.15% 

0 4 5 7 B 9 

REL. DIFF. IDI BETWEEN THE RESULTS OF TWO REPETITIVE MEASUREMENTS {%) 
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ASSAY: Pu ELEMENT CONCENTRATJON (about 8.0 pg Pu/g sol.) I IDA-80; PART 2.3 

SECTION A: MEASUREMENT DATA AND CONVENTIONAL EVALUATION 

ORIGIN OF DATA: REF. /7/; EVAL. SHEET 87 

NUMBER OF PARTICIPATING LABORATORIES: 
NUMBER OF REPETITIVE DETERMINATION$ PER LABORATORY: 

p = 26 
n = 3 

REMARK: SYNTHETIC SAMPLE, COMMON SPIKE 

1 .l!i 

~ 
1. 4 

'-"' 1.2 
~ 
:;;J 1. 0 

~ o.a 
~ 
~ O.l!i 
1: r:: 0.4 
p:; 
~ 0.2 u 
:::e 0. 0 
0 r: -0.2 

~ -0.4 
..... 

~ ~::: 
~ 

-1.0 

MEASUREMENT DATA 

~ 

IDA-80 / Pu GONCENTRATION 

CERTIFlED VALUE: --
7'.982 ± 0.019 j.bg Pu/g SOL. -

"' 
"' --

- -- "' ~ * - - ![ "' if * "' - - -- "' - -
-- ... "' ~ - - :l!: ~ 

* .. -
;je * -

-
! 

-
-

>!< -
"' ~ -
-

0 2 a 10 12 14 a 1a 20 22 24 2s 

INDEX NUMBER OF LABORATORrES ARRANGED BY INCREASING VALUES 

INDEX NUMBERS OF LABORATORIES EXCLUDED ACCORDING TO 
THE BARTSCH CRITERION (LAB MEAN): NONE 

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

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

BEFORE / AFTER EXCLUSION: 0.75% / 0.27% 
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ASSAY: Pu ELEMENT CONCENTRATION (about 8.0 /19 Pu/g sol.) I Continued 

SECTION B: DoD EVALUATION 

DoD DISPLAY I INTERLABORATORY SPREAD 

100 

-~ 'lO -.8_ .!10 
V 
[l.l 70 
f'Q 
u z 1';0 1&1 
1:.1::; 
1&1 

~ 50 
,_. 
t=l 
r... 40 NUMBER OF DIFFERENCES: 

0 p(p-1) 1&1 30 = 325 u 2 z 
1&1 20 
1:.1::; 
1:.1::; 
i:J 10 u SR = 0.49% u 
0 0 

0.0 0.5 1. 0 1 . Ei 2.0 2.5 

REL. DIFFERENCE IDI BETWEEN THE RESULTS OF TlfO LABORATORrES {%) 

DoD DISPLAY I WITHIN-LAB. COMPONENT 

100 r-r-------------~------~========~========~ 

..8.. .!10 
V 

Sv;= 0.20% 

NUMBER OF DIFFERENCES: 

n(n-1 )p 
-'"-="'.........-""""'-- = 7 B 

2 

0.0 0.5 1.0 1.5 2.0 2.5 J.O 3.8 4.0 4.5 5.0 

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



-42-

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

SECTJON A: MEASUREMENT DATA AND CONVENTIONAL EVALUATION 

ORIGIN OF DATA: REF. /7/; EVAL. SHEET 45 

NUMBER OF PARTICIPATING LABORATORIES: 
NUMBER OF REPETITIVE DETERMINATIONS PER LABORATORY: 

REMARK: 

MEASUREMENT DATA 

1 1 -
10 IDA-80 / U-234 ABUNDANCE 

ol< -!< ~ 

CERTIFIED VALUE: -
-

* * 0.0087 ± 0.0001% - -
>I< * >I< 

-
-

:i: -
- ii >I< -- $ -

- --
-- --- = -

= - -- -- -
1-

'*' >I< -
1- -

- - I"OR VALUES NOT DISPLAYED SEE BELOlll' 

-8 

8 7 9 11 13 18 17 19 21 23 28 27 

INDEX NUMBER OF I.ABORATORIES ARRANGED BY INCREASING VALUES 

p = 27 
n = 3 

NONE 

VALDES 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% (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 %) I Continued 

SECTION B: DoD EVALUATION 
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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. /7/; EVAL. SHEET 49 

NUMBER OF PARTICIPATING LABORATORIES: 
NUMBER OF REPETITIVE DETERMINATIONS PER LABORATORY: 

REMARK: 

MEASUREMENT DATA 

1.1! 

*' 
~ g 

'-' 

mA-80 1 U-234 ABUNDANCE 
~ 

CERTIFIED VALUE: - -
r"l 
t:J II 

0.0089 ± 0.0001% 

~ 
J r=l 

r"l 

- -
"' - - !!!: ii< - - - -

~ 0 g::: 
- - -

J;l:; 
rx:l 

-J u • - -
-

*' • <I< 

:::a - -0 
-l'i 

~ 
- -

- -
z -9 0 -..... 
J;-4 

-
*' 

~ -1.1! 

r=l 
-15 

-!< 
>I< 

l"OR VALUES NOT DISPLAYED SEE BELOW 
llll: -- -

7 11 1 J 15 17 19 .1! 1 .I!J .1!5 

INDEX NUMBER OF IABORATORIES ARRANGED BY INCREASING VALUES 

p = 25 
n = 3 

NONE 

VALDES NOT DISPLAYED IN THE GRAPH: LAB 1: -38.20%; ±14.80% 

INDEX NUMBERS OF LABORATORIES EXCLUDED ACCORDING TO 
THE BARTSCH CRITERION (LAB MEAN): 
THE DIXON CRITERION, a~1% (REPEATABILITY): NONE 

ESTIMATED INTERLABORATORY SPREAD sR 
BEFORE / AFTER EXCLUSION: 9.70% / 6.08% 

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



-45-

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

SECTION B: DoD EVALUATION 
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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. /7/; EVAL. SHEET 46 

NUMBER OF PARTICIPATING LABORATORIES: 
NUMBER OF REPETITIVE DETERMINATION$ PER LABORATORY: 

REMARK: 

1. 00 

~ 0.76 
'-" 
~ 
1;:1 

~ 
0.60 

r.::::l 
~ 0 . .26 

t:: 
~ 
J::tj 0.00 
~ 
u 
~ -0 . .26 

e: 
z -0.60 

s 
!;..< 

~ -0.76 

r.::::l 
-1.00 

0 

MEASUREMENT DATA 

-
IDA-80 / U-235 ABUNDANCE * 
CERTIFIED VALUE: --- * * - -0.5633 ± 0.0004% "' --

>!< 

-
- .. ! -- .!1!: "' - "' -

"' "' -

"' 
~ ~ --- "' - - "' 

"' .. - - ---
- -

- "' 
- + -

"' --

P'OR VALUES NOT DISPUYED SEE BELO'If 

J 9 1.2 15 1 B .21 .24 .27 JO 

INDEX NUMBER OF LABORATORrES ARRANGED BY INCREASING VALUES 

VALUES NOT DISPLAYED IN THE GRAPH: LAB 1 : -4.69%; 
LAB 2: -1.86%; 
LAB 28: +1.56%; 
LAB 29: +3.52%; 
LAB 30: +5.15%; 

INDEX NUMBERS OF LABORATORIES EXCLUDED ACCORDING TO 

p = 30 
n = 3 

NONE 

±0.39% 
±0.74% 
±0. 1 3% 
±0.33% 
±0. 11% 

THE BARTSCH CRITERION (LAB MEAN): 1;2;28;29;30 
THE DIXON CRITERION, aS1% (REPEATABILITY): 27 

ESTIMATED INTERLABORATORY SPREAD sR 
BEFORE / AFTER EXCLUSION: 

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

1.53% / 0.33% 

0.52% / 0.27% 
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ASSAY: U-235 ABUNDANCE (about 0.6%) I Continued 

SECTION B: DoD EVALUATION 

DoD DISPLAY I INTERLABORATDRY SPREAD 
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ASSAY: U-235 ABUNDANCE (about 1.2%) I IDA-80; PART 2.1 

SECTION A: MEASUREMENT DATA AND CONVENTIONAL EVALUATION 

ORIGIN OF DATA: REF. /7/; EVAL. SHEET 50 

NUMBER OF PARTICIPATING LABORATORIES: 
NUMBER OF REPETITIVE DETERMINATIONS PER LABORATORY: 

REMARK: 

~ 1.5 

~ 
~ 0.5 

t::: 
~ 
~ 0.0 
l&l 
u 
~ -0.5 

e: 
z -1.0 
0 ,... 
E=< 
~ -1.5 

.. 
~ 

-.2.0 

MEASUREMENT DATA 

IDA-80 / U-235 ABUNDANCE 
CERTIFIED VALUE: 

1.204-8 ± 0.0011% 

-• 

4 7 10 13 

P'OR VALUI':S NOT DISPUYI':IJ !!1':1': BELO'If 

22 .25 .28 

p = 28 
n = 3 

NONE 

INDEX NUMBER OF lABORATORIES ARRANGED BY INCREASING VALDES 

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): 1;27;28 

2;19;21 THE DIXON CRITERION, a$1% CREPEATABILITY): 
ESTIMATED INTERLABORATORY SPREAD sR 

BEFORE / AFTER EXCLUSION: 2.98% / 0.51% 
ESTIMATED WITHIN-LAB. COMPONENT sw 

BEFORE /AFTER EXCLUSION: 0.88% / 0.16% 
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ASSAY: U-235 ABUNDANCE (about 1.2%) I Continued 

SECTION B: DoD EVALUATION 

DoD DISPLAY I INTERLABORATORY SPREAD 
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ASSAY: U-236 ABUNDANCE (about 0.2%) I JDA-80; PART 1.11 

SECTION A: MEASUREMENT DATA AND CONVENTIONAL EVALUATION 

ORIGIN OF DATA: REF. /7/; EVAL. SHEET 47 

NUMBER OF PARTICIPATING LABORATORIES: 
NUMBER OF REPETITIVE DETERMINATIONS PER LABORATORY: 

REMARK: 

MEASUREMENT DATA 

B IDA-80 I U-236 ABUNDANCE * -

CERTrFIED VALUE: -
0.1783 ± 0.0014 7o -

"' -

!: * ~ -
oj< 

--- * -- ~ ~ oll: * j[ 1111: Jl[ ! "' .,_ 
JILli: s,. .:_ 

-

~ !'[ I"OR VALUE!l NOT DISPUYED SEE HELOW 

-7 -
0 2 4 ß 8 10 12 14 18 18 20 22 24 2ß 28 JO 

INDEX NUMBER OF LABORATORIES ARRANGED BY INCREASING VALUES 

p = 30 
n = 3 

NONE 

VALDES NOT DISPLAYED IN THE GRAPH: LAB 30: +27.59%; ±0.92% 

INDEX NUMBERS OF LABORATORIES EXCLUDED ACCORDING TO 
THE BARTSCH CRITERION (LAB MEAN): 30 
THE DIXON CRITERION, a~1% (REPEATABILITY): 26;29 

ESTIMATED INTERLABORATORY SPREAD sR 
BEFORE /AFTER EXCLUSION: 5.52% / 2.26% 

ESTIMATED WITHIN-LAB. COMPONENT sw 
BEFORE /AFTER EXCLUSION: 1.71% / 0.47% 
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ASSAY: U-236 ABUNDANCE (about 0.2%) I Continued 

SECTJON B: DoD EVALUATION 

DoD DISPLAY I INTERLABORATORY SPREAD 
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ASSAY: U-236 ABUNDANCE (about 0.01%) /IDA-80; PART 2.1 

SECTION A: MEASUREMENT DATA AND CONVENTIONAL EVALUATION 

ORIGIN OF DATA: REF. /7/; EVAL. SHEET 51 

NUMBER OF PARTICIPATING LABORATORIES: 
NUMBER OF REPETITIVE DETERMINATION$ PER LABORATORY: 

REMARK: 

MEASUREMENT DATA 

14 - "' IDA-80 / U-236 ABUNDANCE - "' -
1.2 

-
CERTIFIED V ALUE: - - "' -
0.0067 ± 0.0001% + "' "' -- -- * * -

"' * - --
-"" -

"' - -- ~ 

+ -- -- ![ $ - -
"' "' II< -

---

"' I- I"OR VALUES NOT DISPLAYED SEE BELOW 

"' -.22 

3 6 7 9 11 13 16 17 19 .21 .23 .26 

INDEX NUMBER OF LABORATORrES ARRANGED BY INCREASING VALUES 

p = 25 
n = 3 

NONE 

VALDES NOT DISPLAYED IN THE GRAPH: LAB 25: +59.70%; ±4.69% 

INDEX NUMBERS OF LABORATORIES EXCLUDED ACCORDING TO 
THE BARTSCH CRITERION (LAB MEAN): 25 

2 THE DIXON CRITERION, a~1% (REPEATABILITY): 
ESTIMATED INTERLABORATORY SPREAD sR 

BEFORE / AFTER EXCLUSION: 14.2% / 7.42% 
ESTIMATED WITHIN-LAB. COMPONENT sw 

BEFORE / AFTER EXCLUSION: 6.61% / 4.67% 
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ASSAY: U-236 ABUNDANCE (about 0.01 %) I Continued 

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

SECTION A: MEASUREMENT DATA AND CONVENTIONAL EVALUATION 

ORIGIN OF DATA: REF. /7/; EVAL. SHEET 53 

NUMBER OF PARTICIPATING LABORATORIES: 
NUMBER OF REPETITIVE DETERMINATION$ PER LAB.: 

p = 26 
n = 1 OR 3 

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

MEASUREMENT DATA 

.20 

0 

IDA-80 / Pu-238 ABUNDANCE 
CERTIFIED VALUE: 

0.2070 ± 0.0017% 

INDEX NUMBER OF LABORATORIES ARRANGED BY INCREASING VALUES 

VALDES 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, a~1% (REPEATABILITY): 3 

ESTIMATED INTERLABORATORY SPREAD sR 
BEFORE /AFTER EXCLUSION: 13.7% / 7.01% 

ESTIMATED WITHIN-LAB. COMPONENT sw 
BEFORE / AFTER EXCLUSION: SEE PAGE 56 
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ASSAY: Pu-238 ABUNDANCE (about 0.2%) I Continued 

SECTION B: DoD EVALUATION 
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FOR THE 'WITHIN-LAB. COMPONENT' SEE PAGE 56 AND 57 
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ASSAY: Pu-238 ABUNDANCE (about 0.2%) /IDA-80; PART 1.11 

SECTION A: MEASUREMENT DATA AND CONVENTIONAL EVALUATION 

ORIGIN OF DATA: REF. /7/; EVAL. SHEET 55 

NUMBER OF PARTICIPATING LABORATORIES: 
NUMBER OF REPETITIVE DETERMINATIONS PER LABORATORY: 

p = 9 
n = 3 

REMARK: MASS SPECTROMETRIC DETERMINATIONS 

MEASUREMENT DATA 

IDA-80 / Pu-238 ABUNDANCE -

"' CERTIFIED VALUE: 
0.2070 ± 0.0017% 

-
-
$ 

- -

- ;;; ~ -

"' --
-.. 

-

P'OR VALUI'.:S NOT DISPLAYI':D SI':!'.: ßi'.:LOW 

-6 

7 8 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): 
THE DIXON CRITERION, a~1% (REPEATABILITY): 

ESTIMATED INTERLABORATORY SPREAD sR 
BEFORE / AFTER EXCLUSION: 

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

NONE 

SEE PAGE 54 

3.75% / 1.50% 
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ASSAY: Pu-238 ABUNDANCE (about 0.2%) I Continued 

SECTION B: DoD EVALUATION 

FOR THE 'INTERLABORATORY SPREAD' SEE PAGE 54 AND 55 
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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. /7/; EVAL. SHEET 60 

NUMBER OF PARTICIPATING LABORATORIES: 
NUMBER OF REPETITIVE DETERMINATIONS PER LAB.: 

p = 24 
n = 1 OR 3 

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

MEASUREMENT DATA 

215 

~ .!10 .._.. 

* lDA-80 / Pu-238 ABUNDANCE 

CERTIFIED VALUE: 
r.<:l 
;;;J 0.1153 ± 0.0028% 

~ 
115 

* -

~ 
10 r.<:l -

I: * ~ 
1:\::i Ei 
1&1 
u 
=s 0 
0 

!: 

-
ll: + • "" "' ... 

- <lo !. "' -.. 
! -

-
z -6 
0 ..... 
~ 

~ -10 

r:::l 
-16 

FOR VALUES NOT DISPLAYED SEP.: HP.:LOW 

* * 
0 2 8 10 12 14 16 18 20 22 24 

INDEX NUMBER OF LABORATORrES 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 

20;23 THE DIXON CRITERION, a~1% CREPEATABILITY): 
ESTIMATED INTERLABORATORY SPREAD sR 

BEFORE / AFTER EXCLUSION: 16.2% / 6.21% 
ESTIMATED WITHIN-LAB. COMPONENT sw 

BEFORE / AFTER EXCLUSION: SEE PAGE 60 
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ASSAY: Pu-238 ABUNDANCE (about 0.1%) I Continued 

SECTION B: DoD EVALUATION 
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FOR THE 'WITHIN-LAB. COMPONENT' SEE PAGE 60 AND 61 
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ASSAY: Pu-238 ABUNDANCE (about 0.1%) /IDA-80; PART 2.1 

SECTJON A: MEASUREMENT DATA AND CONVENTIONAL EVALUATION 

ORIGIN OF DATA: REF. /7/; EVAL. SHEET 62 

NUMBER OF PARTICIPATING LABORATORIES: 
NUMBER OF REPETITIVE DETERMINATIONS PER LABORATORY: 

p = 9 
n = 3 

REMARK: MASS SPECTROMETRIC DETERMINATIONS 

MEASUREMENT DATA 

lDA-80 / Pu -238 ABUNDANCE 
CERTIFIED VALUE: -

"' 0.1153 ± 0.0028% - i 
~ "' -

!!: -
II! -

- -

1--

.. 
-

1--

-

I"OR VALUES NOT DISPIAYED SEE BELOW' 

-6 

J 4 7 a 

INDEX NUMBER OF IABORATORIES ARRANGED BY INCREASING VALUES 

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

INDEX NUMBERS OF LABORATORIES EXCLUDED ACCORDING TO 
THE BARTSCH CRITERION (LAB MEAN): 
THE DIXON CRITERION, a~1% (REPEATABILITY): 

ESTIMATED INTERLABORATORY SPREAD sR 

9 
8 

BEFORE / AFTER EXCLUSION: SEE PAGE 58 
ESTIMATED WITHIN-LAB. COMPONENT sw 

BEFORE /AFTER EXCLUSION: 6.35% / 1.21% 
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ASSAY: Pu-238 ABUNDANCE (about 0.1 %) I Continued 

SECTION B: DoD EVALUATION 

FOR THE 'INTERLABORATORY SPREAD' SEE PAGE 58 AND 59 
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0 2 

DoD DISPLAY/ WITHIN-LAB. COMPONENT 

8.w = 1.56% 

NUMBER OF DIFFERENCES: 

n(n-l)p 
..........::........~~= 27 

2 

4 s 8 10 12 14 16 18 20 .22 24 28 .28 30 3.2 

REL. DIFF. IDI BETWEEN THE RESULTS OF TWO REPETITIVE MEASUREMENTS {%) 
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ASSAY: Pu-239 ABUNDANCE (about 69%) /IDA-80; PART 1.11 

SECTION A: MEASUREMENT DATA AND CONVENTIONAL EVALUATION 

ORIGIN OF DATA: REF. /7/; EVAL. SHEET 56 

NUMBER OF PARTICIPATING LABORATORIES: 
NUMBER OF REPETITIVE DETERMINATIONS PER LABORATORY: 

REMARK: 

0.30 

~ 0 .JHi 

'-' 
r...:l 0.20 t:l 

~ 0. 1 !i 

~ 
r...:l 1: 0. 10 

~ 
l:l::; 0. O!i 
r...:l 
u 
):! 0.00 

0 

e: -0.06 

z 
f:;a-0.10 
~ 

~ -0. 15 

~ 
-0.20 

;; 
- -
... 
1-

MEASUREMENT DATA 

IDA-80 / Pu-239 ABUNDANCE - -- .. 
CERTIFIED VALUE: .. .. -
69.0631 ± 0.0254 % --

- - -
- • 

-
* • 

- - ;; ... -- -
.! * .. "' "' - -- ;; -;j; .. - -

-
- ..! 

* ;; "' - --

l"OR V.A.LUES NOT DISPUYJI:D SEE BELOW' 
-

3 !i 7 9 11 13 15 17 19 21 23 25 27 29 

INDEX NUMBER OF UBORATORIES ARRANGED BY INCREASING VALUES 

p = 29 
n = 3 

NONE 

VALUES NOT DISPLAYED IN THE GRAPH: LAB 28: +0.44%; ±0.02% 
LAB 29: +0.61%; ±0.28% 

INDEX NUMBERS OF LABORATORIES EXCLUDED ACCORDING TO 
THE BARTSCH CRITERION (LAB MEAN): 29 

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

BEFORE / AFTER EXCLUSION: 0. 1 6% / 0 . 1 3% 
ESTIMATED WITHIN-LAB. COMPONENT sw 

BEFORE / AFTER EXCLUSION: 0.12% / 0.035% 
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ASSAY: Pu-239 ABUNDANCE (about 69%) I Continued 

SECTION B: DoD EVALUATION 

100 

-~ 90 -.8.. ao 
V 
00 70 
r-:1 
u z l!iO r-:1 
j:tj 
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~ 40 r... 
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u z 
r-:1 .20 
j:tj 
j:tj 
1=1 10 u 
u 
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0.0 

DoD DISPLAY I INTERLABORATORY SPREAD 

0. 1 

NUMBER OF DIFFERENCES: 

P(p -1) 
= 406 

2 

SR = 0.111% 

0 . .1! 0.3 0.4 0.5 0.1§ 0.7 0.1! 

REL. DIFFERENCE IDI BETWEEN THE RESULTS OF TWO UBORATORIES (%) 
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1=1 10 u u 
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DoD DISPLAY I WITHIN-LAB. COMPONENT 

62:11:-QUANTILE 

s.w = 0.032% 

0. 1 0 . .1! 0.3 

NUMBER OF DIFFERENCES: 

n(n-1 )p ..........;:..........._;.::.- = B 7 
2 

0.4 0.5 O.l!i 0.7 0.8 

REL. DIFF. IDI BETWEEN THE RESULTS OP TWO REPETITIVE MEASUREMENTS {%) 
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ASSAY: Pu-239 ABUNDANCE (about 77%) I IDA-80; PART 2.1 

SECTION A: MEASUREMENT DATA AND CONVENTIONAL EVALUATION 

ORIGIN OF DATA: REF. /7/; EVAL. SHEET 63 

NUMBER OF PARTICIPATING LABORATORIES: 
NUMBER OF REPETITIVE DETERMINATIONS PER LABORATORY: 

REMARK: 

MEASUREMENT DATA 

O.JO 

~ 0 . .2!5 
........ 

IDA-80 / Pu-239 ABUNDANCE: -

"' CE:RTIFIE:D VALUE:: - -
r-::1 
::;J 0 . .20 

76.6542 ± 0.0161% 

~ 
0. 16 

~ 
r-::1 

- ol< 

"' 
"' &:: 0. 10 t::: 

-• - - -
~ 
r&l 

-
i$ 

r:.,.l 0.06 -
::a -
0 

0.00 
~ 

- - - • • -
* . :: :. 

:z; 
0 -0 .0!5 ..... 
~ 

~ -0.10 

~ 

.. .!. • ;j; ~ * -
- - - -

* i • -.. - - - -... 
-0. 16 -

J 6 7 9 11 1J 16 17 19 21 23 26 27 

INDEX NUMBE:R OF LABORATORIE:S ARRANGED BY INCREASING VALUE:S 

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

ESTIMATED INTERLABORATORY SPREAD sR 

p = 27 
n = 3 

NONE 

NONE 
NONE 

BEFORE / AFTER EXCLUSION: 0.093% / 0.093% 
ESTIMATED WITHIN-LAB. COMPONENT sw 

BEFORE / AFTER EXCLUSION: 0.045% / 0.045% 
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ASSAY: Pu-239 ABUNDANCE (about 77%) I Continued 

SECTION B: DoD EVALUATION 

~ -B. 
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DoD DISPLAY I INTERLABORATORY SPREAD 

0.05 

NUMBER OF DIFFERENCES: 

p(p-1) 
= 351 

2 

SR = 0.079% 

0. 10 0. 15 0.20 0.25 0.30 0.35 0.40 

REL. DIFFERENCE JDJ BETWEEN THE RESULTS OF TWO I.ABORATORIES {%) 

DoD DISPLAY I WITHIN-LAB. COMPONENT 
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~ 40 NUMBER OF DIFFERENCES: 
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0 n(n-1 )p 
~ .JO =EH u 2 z 
1&1 .20 
~ 
p::; 
;:J 10 Sw = 0.024% u 
u 
0 0 

0.00 0.05 0. 10 0. 15 0 . .20 0 . .26 

REL. DIFF. JDJ BETWEEN THE RESULTS OP' TWO REPETITIVE MEASUREMENTS {%) 
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ASSAY: Pu-240 ABUNDANCE (about 26%) /IDA-80; PART 1.11 

SECTION A: MEASUREMENT DATA AND CONVENTIONAL EVALUATION 

ORIGIN OF DATA: REF. /7/; EVAL. SHEET 57 

NUMBER OF PARTICIPATING LABORATORIES: 
NUMBER OF REPETITIVE DETERMINATION$ PER LABORATORY: 

REMARK: 

0.315 

0.30 

~ '-' 0 . .215 

~ 0 0 . .20 

~ 0. 16 

~ 0.10 
~ t: 0. 015 

g::: 0. 00 
1:1:.; 
~ -0.015 
u 
:::a -0. 10 

0 
e:-0.115 

z -0 . .20 

5a -0 . .215 
~ 
i:$ -0 . .JO 

fii -0.36 
~ 

-0.40 

-

* 

MEASUREMENT DATA 

IDA-80 / Pu-240 ABUNDANCE 
CERTIFIED VALUE: 

-25.6681 ± 0.0203% - -

* 
>!< .. 

- - $ -
.. - - .. 

"' * -
-

"' * ~ - - -
- ;r >I< >I< ! - -

- >!< 
I • .. -! -I!< .$. -

"' 

-
- -

P'OR VALUES NOT DISPUYED SEE BELOW 

II 

-
-

>!< 

-

3 6 7 g 11 13 1E 17 1g 21 23 26 27 2g 

INDEX NUMBER OF LABORATORIES ARRANGED BY INCREASING VALUES 

p = 29 
n = 3 

NONE 

VALUES NOT DISPLAYED IN THE GRAPH: LAB 1: -1 .58%; ±0.60% 

INDEX NUMBERS OF LABORATORIES EXCLUDED ACCORDING TO 
THE BARTSCH CRITERION (LAB MEAN): 1 

24 THE DIXON CRITERION, a~1% (REPEATABILITY): 
ESTIMATED INTERLABORATORY SPREAD sR 

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

BEFORE / AFTER EXCLUSION: 

0.32% / 0.14% 

0.25% / 0.097% 



ASSAY: Pu-240 ABUNDANCE (about 26%) I Continued 

SECTION B: DoD EVALUATION 
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DoD DISPLAY I INTERLABORATDRY SPREAD 
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NUMBER OF DIFFERENCES: 

p(p-1) 
= 406 

2 

1.o 1.2 1.4 1.s 1.a 2.o 

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

DoD DISPLAY I WITHIN-LAB. COMPONENT 

100 r-r-----~===================;=======;======~'l 

.8.. ao 
V 

62~-QUANTILE 

SuJ = 0.068% 

NUMBER OF DIFFERENCES: 

n(n-1 )p 
.......;:.................;~ = B 7 

2 

o.o 0.2 0.4 o.s o.a 1.0 1.2 1.4 1.1!i 1.a 2.0 

REL. DIFF. IDI BETWEEN THE RESULTS OF TWO REPETITIVE MEASUREMENTS (%) 
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ASSAY: Pu-240 ABUNDANCE (about 20%) /IDA-80; PART 2.1 

SECTION A: MEASUREMENT DATA AND CONVENTIONAL EVALUATION 

ORIGIN OF DATA: REF. /7/; EVAL. SHEET 64 

NUMBER OF PARTICIPATING LABORATORIES: 
NUMBER OF REPETITIVE DETERMINATIONS PER LABORATORY: 

REMARK: 

0.30 

0 . .26 

~ 
'-" 0 . .1!0 
i:ii:l 
;:J 0. 16 

~ 0. 10 

~ 0.06 

!: 0.00 
E=: 
p::j -0.06 
1&1 
u -0. 10 
:::a 
0 -0. 16 

e: -0 . .1!0 
z 
0 -0 . .1!6 ..... 
~ -0.30 

f:;i -0.35 
~ 

-0.40 

~ 

>I< 

MEASUREMENT DATA 

IDA-80 / Pu -240 ABUNDANCE 
CERTlFIED VALUE: 
19.8912 ± 0.0134% 

-

-- -- - - ! 14: ! - - I!< .. -- * • - - --
~ 

I!< • 
--

- "' -
>lt 

-
-

-

- I!< 

-
II< 

--- - -
I!< .. ~ 

• -
-

-

* -
"' -

-

6 7 9 11 13 15 17 19 .1!1 .1!3 .I!S .27 

INDEX NUMBER OF LABORATORrES ARRANGED BY INCREASING VALUES 

INDEX NUMBERS OF LABORATORIES EXCLUDED ACCORDING TO 

p = 27 
n = 3 

NONE 

THE BARTSCH CRITERION (LAB MEAN): NONE 
THE DIXON CRITERION, a51Y. CREPEATABILITY): NONE 

ESTIMATED INTERLABORATORY SPREAD sR 
BEFORE /AFTER EXCLUSION: 0.14% / 0.14% 

ESTIMATED WITHIN-LAB. COMPONENT sw 
BEFORE / AFTER EXCLUSION: 0.15% / 0.15% 
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ASSAY: Pu-240 ABUNDANCE (about 20%) I Continued 

SECTION B: DoD EVALUATION 
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0. 1 

NUMBER OF DIFFERENCES: 

P(p -1) 
= 351 2 

SR = 0.111% 

0.2 O.J 0.4 0.6 0.1!1 0.7 

REL. DIFFERENCE IDI BETWEEN THE RESULTS OF TWO LABORATORrES (%) 

DoD DISPLAY I WITHIN-LAB. COMPONENT 

100 r-li-----------------------=~~==========~~ 

Sw = 0.060% 

NUMBER OF DIFFERENCES: 

n(n-1 )p __.::.......,..__.;;...:..... = B 1 
2 

o.o 0.1 0.2 0.3 o.4 o.s o.s 0.1 o.a o.g 1.0 1.1 

REL. DIFF. IDI BETWEEN THE RESULTS OF TWO REPETITIVE MEASUREMENTS (%) 
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ASSAY: Pu-241 ABUNDANCE (about 3.3%) I IDA-80; PART 1.11 

SECTION A: MEASUREMENT DATA AND CONVENTIONAL EVALUATION 

ORIGIN OF DATA: REF. /7/; EVAL. SHEET 58 

NUMBER OF PARTICIPATING LABORATORIES: 
NUMBER OF REPETITIVE DETERMINATIONS PER LABORATORY: 

REMARK: 

1 . .1!5 

i.? 1. 00 

....... 
~ 0.75 
i;;J 

~ 0.50 

J:l 

MEASUREMENT DATA 

IDA-BO / Pu-241 ABUNDANCE 
CERTIFIED VALUE: 

3.3352 ± 0.0053% 

* - ..:. 

- .. 
11: 

~ 0 . .1!5 
~ r--------------------------~--K--*~~--~!~~~------------~ 
~ 0.00+---------------~~~~~-L~~------------------~ 

~ ·~- -- - -
~ -0 . .25 

::a 0 -0.50 

e: z -0.75 

0 
~ -1.00 

~-1 . .1!5;-

J:l -

3 5 7 9 11 13 15 17 19 .1!1 .1!3 .1!5 .1!7 .1!9 

INDEX NUMBER OF LABORATORIES ARRANGED BY INCREASING VALUES 

INDEX NUMBERS OF LABORATORIES EXCLUDED ACCORDING TO 

p = 29 
n = 3 

NONE 

THE BARTSCH CRITERION (LAB MEAN): NONE 
THE DIXON CRITERION, a~1% (REPEATABILITY): 3;4;15;23 

ESTIMATED INTERLABORATORY SPREAD sR 
BEFORE /AFTER EXCLUSION: 0.54% / 0.56% 

ESTIMATED WITHIN-LAB. COMPONENT sw 
BEFORE / AFTER EXCLUSION: 0.59% / 0.18% 
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ASSAY: Pu-241 ABUNDANCE (about 3.3%) I Continued 

SECTION B: DoD EVALUATION 

DoD DISPLAY I INTERLABORATORY SPREAD 

100 r--------r----------------~::=:;;:;:;~~~==~ 

-
.8.. 80 
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p(p-1) 
= 406 2 

SR = 0.46% 
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REL. DIFFERENCE IDI BETWEEN THE RESULTS OF TWO LABORATORIES {%) 

DoD DISPLAY I WITHIN-LAB. COMPONENT 
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REL. DIFF. IDI BETWEEN THE RESOLTS OF TWO REPETITIVE MEASUREMENTS {%) 
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ASSAY: Pu-241 ABUNDANCE (about 2.7%) I IDA-80; PART 2.1 

SECTION A: MEASUREMENT DATA AND CONVENTIONAL EVALUATION 

ORIGIN OF DATA: REF. /7/; EVAL. SHEET 65 

NUMBER OF PAR~ICIPATING LABORATORIES: 
NUMBER OF REPETITIVE DETERMINATION$ PER LABORATORY: 

REMARK: 

1 . .I!S 

- 1.00 
II-! 
'-" 
r&l 0.7S 

r;:J 
~ 0 .so 

~ 0 . .1!.5 
r&l 
r;;:: 0. 00 

g::: 
p,:; -0 . .2S 
r&l 
t.) ::a -o.so 

0 e: -0.7S 

z -1.00 

s 
~ -1 . .2S 

~ -1 .so 
~ 

-1. 7.5 

MEASUREMENT DATA 

IDA-80 / Pu -241 ABUNDANCE 
CERTIFIED VALUE: 
2.7440 ± 0.0091 % 

.. -- ';j< "' !. -- .. • - ';ji' -
+ ~ --

- .. 
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- .. 
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- .. 
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3 .5 7 g 11 13 1.5 17 H .1! 1 .1!3 .1!.5 .1!7 

INDEX NUMBER OF I.ABORATORIES ARRANGED BY INCREASING VALUES 

INDEX NUMBERS OF LABORATORIES EXCLUDED ACCORDING TO 

p = 27 
n = 3 

NONE 

THE BARTSCH CRITERION (LAB MEAN): NONE 
THE DIXON CRITERION, a~1% CREPEATABILITY): NONE 

ESTIMATED INTERLABORATORY SPREAD sR 
BEFORE /AFTER EXCLUSION: 0.62% / 0.62% 

ESTIMATED WITHIN-LAB. COMPONENT sw 
BEFORE / AFTER EXCLUSION: 0.40% / 0.40% 
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ASSAY: Pu-241 ABUNDANCE (about 2.7%) I Continued 

SECTION B: DoD EVALUATION 
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-74-

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

SECTION A: MEASUREMENT DATA AND CONVENTIONAL EVALUATION 

ORIGIN OF DATA: REF. /7/; EVAL. SHEET 59 

NUMBER OF PARTICIPATING LABORATORIES: 
NUMBER OF REPETITIVE DETERMINATIONS PER LABORATORY: 

REMARK: 

MEASUREMENT DATA 

.3.0 

2.5 IDA-80 / Pu-242 ABUNDANCE 
~ CERTIFIED VALUE: '-"' 2.0 -
r-::1 1.7266 ± 0.0044% 
i:J 1 . 5 

~ 1. 0 -

t=l 
r-::1 0.5 
~ r-----------------------------~~----------~ 
~ 0.0+---------------------~~------~~~-------------~ 
~ ~K*~$SK 

~ -0 . 5 1-- - !. lli: >1: oj< .!t -

.... II: "' .. :::s -1.0 
0 
~ -1.5 

~ -2.0 
...... 

~ ~::: 
-- -

• t=l 
P'OR VALUES NOT DISPUYED SEE BELOW 

-.3.5 -
.] 5 7 g 11 1.] 15 17 19 21 2.] 25 27 29 

INDEX NUMBER OF LABORATORrES ARRANGED BY INCREASING VALUES 

p = 29 
n = 3 

NONE 

VALUES NOT DISPLAYED IN THE GRAPH: LAB 1: -4.98%; ±4.82% 

INDEX NUMBERS OF LABORATORIES EXCLUDED ACCORDING TO 
THE BARTSCH CRITERION (LAB MEAN): 
THE DIXON CRITERION, a~1% CREPEATABILITY): NONE 

ESTIMATED INTERLABORATORY SPREAD sR 
BEFORE /AFTER EXCLUSION: 1.48% / 1.17% 

ESTIMATED WITHIN-LAB. COMPONENT sw 
BEFORE /AFTER EXCLUSION: 1.75% / 0.95% 
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ASSAY: Pu-242 ABUNDANCE (about 1.7%) I Continued 

SECTION B: DoD EVALUATION 

DoD DISPLAY I INTERLAEORATORY SPREAD 

100 

-~ 90 -E.. BO 
V 
CIJ 70 
1&1 
u z 60 ~ 
ll< 
1&1 
f;: so 
..... 
r::l 40 NUMBER OF DIFFERENCES: 
r... 
0 p(p-1) 1&1 30 = 406 u 2 z 
~ .20 
ll< 
ll< 
I:J 10 

1.07% u SR -u -
0 0 

0 .2 3 4 6 l!i 7 8 

REL. DIFFERENCE IDI BETWEEN THE RESULTS OF TWO IABORATORIES {%) 
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100 

-~ 90 -E.. 80 
V 
CIJ 70 
~ 
u z l!iO ~ 
ll< 62%- UANTILE IJr!l 
f;: so 
..... 
r::l 40 NUMBER OF DIFFERENCES: 
r... 
0 n(n-l)p IJr!l 30 = B7 u 2 z 
~ 20 
ll< 
ll< 
I:J 10 

~ = 0.36% u 
u 
0 0 

0 2 3 4 6 6 7 B g 10 11 12 13 14 

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



-76-

ASSAY: Pu-242 ABUNDANCE (about 0.6%) I JDA-80; PART 2.1 

SECTION A: MEASUREMENT DATA AND CONVENTIONAL EVALUATION 

ORIGIN OF DATA: REF. /7/; EVAL. SHEET 66 

NUMBER OF PARTICIPATING LABORATORIES: 
NUMBER OF REPETITIVE DETERMINATION$ PER LABORATORY: 

REMARK: 

3.0 

- 2.Ei 
~ .._.. 
r:.J .2. 0 

::J 
~ 1.5 

~ 1.0 
r:.J 
1.: 0.5 

E.:: 
l:l::; 0.0 
l'<!l 
I;) -0 5 ::a . 
0 
~ -1.0 

z -1 .Ei 

~ 

~ ~: :: 
~ 

-3.0 

-

-

• * 
-

MEASUREMENT DATA 

! -
IDA-80 / Pu-242 ABUNDANCE -
CERTIFIED VALUE: II< 

$ -
0.5953 ± 0.0012% - -

>I< 
-

-
II< 

>t -
-; Jlll II< 

.. II< ~ = 
- ..... "' >I< 

* • - -
* 

II< .. ---
-

"' 
- P'OR VALUES NOT DISPI.AYED SEE BELO'IIf 

Ei 7 g 11 13 1Ei 17 1g 21 .23 2Ei 27 

INDEX NUMBER OF LABORATORrES ARRANGED BY INCREASING VALUES 

p = 27 
n = 3 

NONE 

VALUES NOT DISPLAYED IN THE GRAPH: LAB 2 6 : + 5 . 8 6% ; ± 1 . 1 5% 
LAB 27: +14.65%; ±0.06% 

INDEX NUMBERS OF LABORATORIES EXCLUDED ACCORDING TO 
THE BARTSCH CRITERION (LAB MEAN): 26;27 

NONE THE DIXON CRITERION, a~1% CREPEATABILITY): 
ESTIMATED INTERLABORATORY SPREAD sR 

BEFORE / AFTER EXCLUSION: 3. 18% / 1 . 26% 
ESTIMATED WITHIN-LAB. COMPONENT sw 

BEFORE / AFTER EXCLUSION: 0.86% / 0.79% 
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SECTIÖN B: DoD EVALUATION 
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