
A Chemical Monitoring Network to 

Evaluate Countryside Stewardship and 

Catchment Sensitive Farming 

Voluntary Actions by farmers to reduce water 

pollution 

Countryside Stewardship and Catchment Sensitive 

Farming are both UK Government schemes to help 

farmers take voluntary actions to make environmental 

improvements in England. An important part of the work 

is aimed at implementing on-farm measures to reduce 

diffuse pollution of rivers by nutrients, sediment, 

pesticides and faecal indicator organisms. CSF has 

been running for 10 years and has delivered advice to 

19,000 farmers covering 2.6 million hectares of land. 
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Evaluating environmental improvements 

Key to both schemes is the ability to track environmental 

improvements brought about by the changes that 

farmers have made in their river catchments. The 

Environment Agency has a network of 117 CS/CSF river 

monitoring sites designed to track river quality 

parameters. A subset of 8 of these sites is used to track 

organic chemicals (mainly pesticides) and that network 

is discussed here. Using a single downstream 

monitoring point and frequent regular monitoring has 

proved successful in tracking improvements at a broad 

catchment scale. 

Monitoring 

We have been monitoring a range of pesticides at 6 

sites continuously since 2006 showing a general 

reduction of around 50% in overall pesticide levels in the 

test areas. More recently (from April 2016) we have 

established the 8 point network shown here. Grab 

samples of river water are taken twice per week (about 

100 per year) and analysed using a scanning LC-MS 

technique. The method gives results for some 335 

pesticides and 179 other organics (mainly 

pharmaceuticals). 
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Targeted Monitoring 
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Targeted monitoring 

The test areas were selected for 

monitoring after a detailed analysis 

of a number of factors. The 

catchments are all used for drinking 

water supply and have issues with 

pesticides. They also represent a 

variety of farming types covering 

some of the areas with the highest 

density of pesticide usage in 

England. 

Pesticide measures 

We are also tracking pesticide 

measures implemented to compare 

with the monitoring data. For 

example the number of bio-bed 

treatment facilities.  

Estimated total pesticide usage density 
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Pesticide monitoring – some example 

time-series results 
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Using time series data 

We supply time series data on pesticide 

concentrations to our catchment officers on 

a regular basis. These data provide 

information to them for use in their work 

with farmers. We can relate pesticide 

occurrences to contemporary cropping and 

management practices. The overall aim is 

to influence farmers and to demonstrate 

that their actions can produce positive 

benefits, both in terms of reducing pollution 

levels, and threats to drinking water 

sources.  

Which pesticides are detected? Of the 

335 pesticides (and related chemicals) 

included in the monitoring suite, around 130 

were detected at least once in this initial 

monitoring period. Most of these however 

were at extremely low levels. We detected 

51 pesticide chemicals >0.1µg/l across the 

eight sites. 

Pesticides and related chemicals can 

sometimes be used in a range of sectors 

including (but not just) agriculture. Our 

monitoring will contain a composite of these 

sources. The monitoring will also pick up 

some ‘break-down products’ and a few 

chemicals that are not approved for use. 

Almost all the pesticide chemicals found 

>0.1µg/l are current Plant Protection 

Products used in agriculture.  

‘Total pesticides’ 

For the first time using this method we can 

estimate the concentration of ‘total 

pesticides’ in a sample rather than looking 

at a limited range of individuals. Tracking 

this will allow us to assess overall 

catchment improvements. 
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Pesticide detection frequency – early 

results across 8 river catchments 
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Note: metaldehyde and glyphosate are not detected using this method. 
Clopyralid has an elevated detection limit so might be under-reported. 
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Use of pesticide monitoring data – 

measures selection and catchment 

strategies 
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Modelling the effectiveness of 

catchment measures 

Successful action to reduce pesticides will 

result in the wide implementation of 

effective measures across the farming 

landscape, targeted where there is greatest 

opportunity for reductions. 

The best overall catchment affect might be 

achieved by a large number of small and 

easy changes across many farms. 

Alternatively a smaller number of more 

costly infrastructure changes may have a 

similar effect. 

We are using the CS/CSF monitoring data 

together with knowledge of the catchment 

pesticide sources and implemented 

measures, to help guide future strategies for 

pesticide schemes and policy. 
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Use of pesticide monitoring data – 

modelling 
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Predictive modelling 

The CS/CSF monitoring data provide a 

good opportunity for catchment scale 

modelling and this is a developing area for 

us. River flow data are also recorded at the 

monitoring sites, enabling us to calculate 

pesticide loads and estimate proportions of 

the applied pesticides lost in the river. 

The occurrences of pesticides is broadly 

predictable simply by considering basic 

factors like crop type density as a proxy for 

usage. Other factors such as weather will 

have more subtle influences at this scale. 

Predictive modelling 

We are developing a modelling capability to 

extrapolate some of these findings to other 

catchments. Being able to estimate 

pesticide levels using scenario testing of 

land use for example, and other factors, is 

key to investigating future policy options. 

We can also use this modelling work to 

improve general environmental monitoring 

to develop ‘sentinel networks’ that will give a 

good surveillance capability for pesticides in 

rivers, whilst being affordable to maintain on 

a long term basis. 
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