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With the initiation of the EC-supported Arctic Marine Radioecology (ARMARA) project in
late-1995, the need to ensure comparability of radionuclide measurement in sea water between the
participating laboratories became apparent, as extensive data sets obtained in the course of separate
expeditions, sometimes using different preconcentration and radiochemical techniques, were
combined for modelling purposes.

Accordingly, the collaboration decided to undertake the analysis of a large-volume sea water
sample in order to check the internal consistency of its sea water data. Sample collection and
distribution was carried out by the Bundesamt fiir Seeschiffahrt und Hydrographie (Hamburg). Each
participant laboratory received 600 litres of North Sea surface sea water collected from aboard the
R. V. Gauss on the 3rd of November 1996 at 55° 23.01ST, 04° 30.0'E. It was assumed that the well-mixed
nature of these waters during this season of the year, together with the special precautions taken during
the filling of the individual containers ensured, in so far as was practicable, the homogeneity of the
sample set.

The radionuclides measured included ^Sr, 99Tc, 137Cs, 238Pu, m 2 4 0Pu and M1Am, though not all
of the participants committed themselves to analysing each one of these nuclides. Here, the results for
137Cs, 23iPu and m 2 4 0 p u are presented (Fig. 1), together with a statistical analysis of the data and some
comments on the overall result.

The means submitted by the participants were tested for outliers using the Dixon test. Median
(and mean) values were then calculated for all of the results passing the test. These values were
considered to be the most reliable estimates of the unknown true values. Confidence intervals were
taken from a non-parametric sample population [1] and represent a two-sided interval at a significance
level of 0.05.

Of the fourteen values reported for 137Cs, none was rejected as an outlier. The range of
accepted laboratory means is 10.4 - 15.0 Bq m"3; the median is 12.75 Bq m"3, with a confidence
interval of 11.9 - 14.1 Bq m"3. In the case of 239'240Pu, eleven laboratories reported their results. All
passed the outliers test. The range of laboratory means is 14.0 - 23.0 mBq m"3, and the median is 16.7
mBq m"3, with a confidence interval of 14.0 - 19.8 mBq m'3. For 238Pu, seven results were reported,
all passing the outlier test. The range of laboratory means is 1.5 - 3.0 mBq m'3, the median is 2.2
mBq m'3 with a confidence interval of 1.5 - 3.0 mBq rrf3. For all three data-sets, the mean of the
reported values was very similar to the median, indicating a near-symmetrical probability distribution
of the parent population.
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Code

K
E
A
G
B
L
I

M
J
D
N
C
H
F

lllCs (Bq m'3)

10.4 ±1.0
11.8+0.5
11.9 ±0.5
11.9 ±0.6
12.1 ±0.9
12.4 ±0.3
12.7+0.8
12.8 ± 1.1
13.0 ±0.4
13.4 ±0.5

14 ±2
14.1 ± 1.4
14.7 + 0.7
15.0 ±0.6

Code

B
1
E
M
F
K
D
A
G
J
N

Code

I
K
A
B
E
G
J

^PuCmBqm- 3 )

14.0 ± 1.2
14.0 ± 1.4
15.3 ± 1.0
15.3 ± 2.8
16.5 ± 1.4
16.7 ± 1.1
17.1 ± 1.0
17.2 ± 1.3
19.1 ± 1.0
19.8 ± 0.8

23 ± 5

^Vu (tnBq m '3)

1.5 +0.3
1.5 ±0.4
2.1 ±0.4
2.2 ±0.4
2.3 ±0.2
2.8 ±0.4
3.0 ± 0.3
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FIG. 1. Reported I37Cs, 239'240Pu and 238Pu concentrations (±la). The dashed lines in the figures
indicate the 95% confidence intervals of the respective medians

The agreement between the results submitted by the participants in this internal exercise is
considered to be satisfactory, given the low activity concentrations involved. We are, thus, confident
that data being reported by collaborating laboratories within the framework of the ARMARA project
are consistent and that an appropriate level of intra-laboratory quality control is in place. An
indication of the overall quality of the data can be obtained from the widths of the confidence
intervals around the respective medians [2]. Comparison of our values with those obtained in IAEA-
organised intercomparison runs shows our results to be comparable with those generally considered
to reflect good quality data.
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