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AI-generated content may be incorrect.]Qualitative and quantitative measurements of chemicals in the environment are often presented in Courts of Law and Tribunals. Environmental analytical chemistry has some unique problems that are not found in, say, the analysis of drugs in a clandestine laboratory. Environmental pollutants are often complex mixtures; sampling in the environment can be a long way from the source of the chemical; allowing, in the intervening distance and lapsed time, radical changes in the chemistry of the sample. Evidence of identity and concentration of a substance can be easily challenged when there is any suggestion of multiple sources of contamination. This presentation will look briefly at standards of evidence required, and the implications this has for the environmental analyst. In criminal cases “beyond reasonable doubt” for drug analysis requires at least one “Category A method” giving structural information (IR, Raman, MS, NMR, XRD), plus an independent method from other categories which rely on chemical or physical properties (including chromatography, UV/Vis spectroscopy, ion mobility spectroscopy, capillary electrophoresis). The concepts of “presumptive” and “confirmatory” tests have recently been recognized in a judgement in a NSW court, which understood the problem with a highly sensitive test (high probability of a true positive) but one which is less selective (possibilities of false positives). The use of a Bayesian approach to give probabilities of matches between samples and target sources will be described, although given courts’ dislike of “lies, damned lies and statistics”, an expert witness who can confidently assert an opinion is often more acceptable. By establishing a match probability using any quantitative technique – NIR on oil spills will be used as an example – between the spill and the candidate sources, an objective comparison may be presented to the court. Innovations have been to use the Fisher Z-transformation of the correlation coefficient between spectra of two samples, and the addition of “no match” as a candidate result. No-match has a constant, small probability across the range of possible Z values, and therefore avoids the choice of a match that, while having the greatest probability among all potential matches, is not likely at all. Finally, the need for sufficient and appropriate sampling is highlighted. A sampling plan should be made with the final destination of a court in mind. You really don’t want evidence to be thrown out or rendered worthless for want of a proper label!
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