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Water is an essential resource for humans and all living organisms. However, the availability of 

freshwater resources is threatened due to a constant increase of its demand by the growing 

world’s population and its pollution by anthropic activities. Agriculture, apart from being a highly 

water demanding activity, is a diffuse source of pesticide pollution. After use, pesticides are 

likely to leach into groundwater or to be washed off into surface waters [1]. Considering this 

and the harmful properties of pesticides, the European Commission has established 

Environmental Quality Standards (EQS) for their presence in both groundwater (2006/118/EC) 

and surface water (2013/39/EC). 

To increase the knowledge on regulated and non-regulated medium to highly polar pesticides 

in water resources, the present work aimed at developing and validating a fast and simple 

analytical methodology able to detect in a single run up to 52 of these substances in surface and 

ground waters. The validated methodology, based on an isotope dilution approach, allows 

quantification of these compounds at levels below EQS in the investigated matrices. Its main 

advantage over other analytical methods previously developed for the same purpose is the use 

of a fully automated approach based on solid phase extraction coupled in series with liquid 

chromatography – tandem mass spectrometry (on-line SPE-LC-MS/MS). This allows minimizing 

sample manipulation and increasing analytical throughput and method sensitivity and precision. 

The developed method was applied to the analysis of various water samples collected in two 

agriculture-impacted areas of Catalonia in order to evaluate the occurrence of the target 

pesticides and compliance with the EQS. 
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