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Compared analysis of different sampling strategies for the monitoring of pesticide contamination in streams

European WFD requests to achieve good qualitative and quantitative status of all water bodies in 2015.  States have to implement stream's monitoring of organic micropollutants.

 to understand the reasons of contamination.

 to implement sound mitigation solutions in the watershed.

Which sampling strategy should be implemented to best fit the experimental goals?  Fractionated samples during flood : 2 automatic samplers programmed to sample every X m 3 running through the river.

Introduction and objectives

Different sampling strategies

 Weekly grab samples : manual samples.  Weekly averaged samples : automatic samplers programmed with a time or flow step to elaborate a weekly composite sample.

Field description and data acquisition

Step sampling influence on mean concentration 

grab, time-related-averaged, flow-dependent-averaged

 The order between the 3 strategies concentrations is changed from one week to another, depending on flow, pesticide monitored, timestamp.  Week 3 : the mean grab-sample (2 samples) is higher than automatic samples because it has been taken during the flow peak.  Flow-dependent sampling leads to higher mean concentration representing the flux (the mass) of pesticide exported by the stream. 

Averaged concentration comparison

For event 2, the timestamp of each sample is represented on the flowcurve.

Timestamp comparison

 On this watershed, with flood and pesticides fast dynamics, the grab sampling can not be the strategy to adopt to asses the mean concentration or flux of pesticides.  The choice of sampling strategy should be done according to the monitoring aim : to assess fluxes (quantity), the sampling at a rate proportional to flow should be used; to assess exposure (mean concentration), a time dependent sampling will be better.  In any case, analysis results should be used linked with the stream hydrology dynamic during the sampling period.

Conclusions

Here, the grab sampling strategy does not collect the flood at all.  Time sampling does not take the flow peak.  Flow sampling collects only the flood and is not representative of the low level.
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

  Research on non-point source pollution by pesticide since 1985. • River quality and flow monitored between 2006 and 2011. • Pesticides analyzed in water by SPE-LC-MS/MS including Diuron (DIU) and Dimethomorph (DMM).



  From the same dataset, the mean concentration is different if calculated to get flux or exposure.  The flood and pesticides dynamics influence the mean concentration and flux differently according to the sampling strategy elaborated.  Flow-dependent sampling leads to a mean concentration twice as high as time-related sampling.  Time step change leads to important differences of mean concentration. cases of weekly-averaged sample show sampling strategy influence on mean concentrations, for different flood events (flow max).