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Two intercomparison exercises were carried out during 1996-97 under the Nordic Nuclear
Safety Research (NKS) Programme. The first exercise [1] dealt with analysis of artificial and natural
radionuclides in two sediment samples, one from the Baltic Sea and one from the Kattegat. The meas-
urement techniques included gamma spectrometry and radiochemical procedures followed by alpha
spectrometry. The participants comprised 21 laboratories, 14 from the Nordic countries, 6 from the
Baltic republics and one from Japan.

Results were submitted for several radionuclides comprising Cs-137, Cs-134, Co-60, Sb-125,
Pu-239,240, Pu-238, Am-241, Sr-90, Ra-226, Th-232 and K-40, Pb-210, Po-210 and U-235. The
analytical performance of the participants was evaluated for those radionuclides where six or more
data sets were received. Statistical tests were made to see if individual results agreed with overall av-
erage radionuclide concentrations in the two sediment materials within target standard deviations. The
results of the Cs-137 results for the Kattegat sample is shown in the graph below.
It is noteworthy that with the exception of Co-60 the performance criteria were not met in 20-40% of
the data sets for the relatively straightforward gamma-spectrometric analyses of Cs-137, Cs-134, Ra-
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FIG. 1 Kattegat Sediment

226, Th-232 and K-40. For the more complicated radiochemical analyses of plutonium isotopes only
13% of the data sets did not meet the performance criteria. The test of the overall analytical perform-
ance showed that 61% of the data sets did not meet the combined performance criteria. This shows
that there is room for considerable improvement of analytical quality for most of the laboratories that
have participated in this intercomparison. The intercomparison exercise has furthermore demonstrated
several elementary problems in analytical work such as interchange of samples, mistakes in calcula-
tions and correction of background levels.

The second intercomparison [2] covered software for the analysis of Ge gamma spectra and
was carried out by testing the quality of calculated areas and associated uncertainties of well-isolated

411



single peaks from IAEA test spectra. The intercomparison comprised tests of precision and accuracy,
and furthermore permitted a ranking of the results according to accuracy. Fifteen sets of data were
submitted for the intercomparison involving a range of software packages using different methods for
calculating peak areas and uncertainties.

The tests of precision showed that only 8 of the 15 data sets show agreement between the cal-
culated and observed variability of the peak areas. Four data sets overestimate and three underestimate
the uncertainties of the peak areas significantly. The tests of accuracy have shown that only six data
sets demonstrate agreement between calculated peak-area ratios and true values from the IAEA spectra
considering the calculated uncertainties. For the remaining nine data sets the accuracies of the calcu-
lated peak-area ratios disagree with the true results considering the uncertainties. For one data set the
uncertainties are significantly overestimated and for the eight others the uncertainties are underesti-
mated.

Only four of the 15 data sets show both acceptable precision and accuracy, and the accuracies
of the other data sets have been tested against the results of one of these sets to provide a ranking be-
tween the data sets (figure below). The data sets may be grouped in three categories according to ac-
curacy. Seven data sets show high accuracy, five data sets show average accuracy and three data sets
show low accuracy. High accuracy is a factor of 0.6 better than the average accuracy, and the average
accuracy is a factor of 2.4 better than the low accuracy. Generally, the data sets based on sophisticated
methods for calculating peak areas (e.g. peak fitting) do not show higher accuracy than those based on
more simple methods.

The results of the intercomparison show that the quality of results from gamma-spectrometric
analyses of radionuclides providing well-isolated single peaks (e.g. I37Cs) vary significantly between
software packages. The results furthermore indicate significant effects on the quality from the user of
the software.
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