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Knowledge on chemical pollution and the problems it generates is based mainly through our capacity to determine the presence of compounds capable to exert negative effects towards the environment and humans. There are more than 10,000 chemicals on the market worldwide, grouped as agricultural (pesticides and biocides), urban (pharmaceuticals, personal care compounds, detergents) and industrial chemicals (solvents, flame retardants, plastic additives), to mention a few families. Whereas there are important benefits regarding the use of these substances, once released to the environment they may affect food and drinking water resources, and cause many types of adverse effects in humans and wildlife.
Trace organic analysis occupies a unique position for its invaluable ability to identify and report how much of a substance occurs in a given context. In environmental sciences, the most important technique to perform these measurements is mass spectrometry. Mass spectrometry has evolved to determine trace concentration of organic contaminants in environmental samples, spanning from target analysis, multiresidue, non-target and suspect analysis. The use of different mass analyzers, coupled to both gas and liquid chromatography, has been chief in the comprehensive characterization of an environmental sample, permitting not only the identification of organic contaminants and their degradation products but also to increase the sensitivity of detection at ultra trace levels. In this context, trace analysis is of unfinished nature because of the continuous progress in the development of techniques and instrumentation which permit to advance and improve the measurements that are needed to protect human health and the environment.

The objectives of the present study are to define and illustrate various pieces that make up the field of trace organic analysis. In this endeavour, several mass spectrometric approaches will be discussed to determine the presence of organic contaminants in the environment, giving special emphasis to the interaction between analytical techniques, concentration levels and the toxicological effects. The final aim is to provide information on the thresholds on environmental sustainability to bridge the gap between analytical methodologies, monitoring data and risks of exposure. The methodology used needs to be adjusted to accommodate the changing nature of exposure and must meet the criteria of “levels of concern”, according to objectives to be met (low levels, legislated levels, effect related levels, etc.). Examples will be given regarding the presence of emerging organic contaminants and their degradation products in Waste Water Treatment Plants, in river waters and in drinking waters, with special emphasis on the methodology used and how to approach the specific analytical problem.
