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A metrological approach to investigating out-of-specification (OOS) test results is discussed. An example of such investigation of OOS test results of mass concentration of total suspended particulates in air is demonstrated. As a case, when a test result is multi-component one, data of results of pesticide residue testing in tomatoes are studied.
A complex of analytical methods is used for sampling, sample preparation and chromatographic analysis/testing tomatoes with the purpose of simultaneous monitoring mass concentrations of about 40 pesticide residues in tomatoes. Practically the same measurement relative uncertainty is associated with the test results for every analyte/pesticide residue. Distribution of obtained test results and investigation of OOS test results exceeding the maximum residue limits (MRL) specified in the national public health regulations, are very important for compliance assessment of tomatoes, i.e., assessment of their quality.
In order to enable statistical analysis of multi-component/multi-residue data as a common statistical sample coming from the same population of the test results for different pesticide residues, the test results were expressed in parts of corresponding MRL using a new quantity/parameter - the ratio of a test result to the MRL. Such a transformation led to universal characterization of a concentration of any analyte in a sample from the point of view of the concentration adjacent to MRL. Moreover, the measurement uncertainty also can be expressed in this way for the compliance assessment purposes. Thus, the transformation allows a decision on compliance with the national regulation to be made based on the max available information.

Weibull distribution was found adequate for modeling the empirical distribution of the parameter values for tested tomatoes. Probability of future OOS test results was estimated and global risks of farmer/tomatoes’ producer and consumer/buyer were evaluated. Acceptance limits for the test results, calculated by taking into account the measurement uncertainties, were discussed as "warning and action lines" in quality control charts.
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