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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.

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.
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Mean number of analyses is 3293 per crop year

% change relative 10 three crop year baseline (mean of 2006/7-2008/9)
'S+ years post CSF' is running mean of crop year four on (2009/10- 2013/14)
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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).

Sample point ref.  Site name NGR Purpose

50050 R. Lugg at Mordiford Bridge S05700037460 CSF (2006-2016) CSF+CS (2016-)
49100488 R. Ouse at Nether Poppleton (Skelton) SE5684055364 CSF (2006-2016) CSF+CS (2016-)
WAV120 R. Waveney at Ellingham Mill TM3640091600 CSF (2006-2016) CSF+CS (2016-)
WEN250 R. Wensum at Sweet Briar Road Bridge TG2060009500 CSF (2006-2016) CSF+CS (2016-)
ANCNS R. Ancholme at Cadney Bottom TADO09802866 CSF+CS (2016-)

19M07 R. Ivel at Tempsford Depot Foot Bridge TL1610053300 CSF+CS (2016-)

NENESS0W R. Nene at Wansford old Road Bridge TLO750099100 CSF+CS (2016-)

12M08 R. Quse at Roxton Lock TL1593553417 CSF+CS (2016-)
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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.

Estimated total pesticide usage density

Legend - priority for pesticide-reductive options

e M

-] Moderate priority area - High priority area

River Ancholme - upstream of Cadney River Waveney - upstream of

Bottom Ellingham Mill
2% 4%
19% ‘ 16% ‘
62% m
Ea o7
7%
3%, Cereals 0% Cereals
3% m Potatoes m Potatoes
m Sugarbeet m Sugarbeet
W Beans/peas/stockfeed W Beans/peas/stockfeed
Oilseeds Oilseeds
u Fruit/veg/hort ™ Fruit/veg/hort

River Wensum - upstream of Sweet
Briar Road Bridge

River Ivel - upstream of Tempsford
Depot Foot Bridge

3% 2%
12% ‘ 16% ‘
63%
22 i
1%
Cereals Cereals
3% W Potatoes ® Potatoes
m Sugarbeet m Sugarbeet
W Beans/peas/stockfeed W Beans/peas/stockfeed
Oilseeds Oilseeds
® Fruit/veg/hort w Fruit/veg/hort

River Ouse (Bedford) - upstream of
Roxton Lock

River Nene - upstream of Wansford
Old Road Bridge

1% 1%

‘ 21%
27%
63% w
v 67%
9% 0%
Cereals Cereals
0% ™ Potatoes ® Potatoes
u Sugarbeet = Sugarbeet
W Beans/peas/stockfeed W Beans/peas/stockfeed
Oilseeds Oilseeds
= Fruit/veg/hort = Fruit/veg/hort

River Lugg - upstream of Mordiford River Ouse (Yorkshire) - upstream of

Bridge Nether Poppleton (Skelton)
9% 12% 1%
11% m
60% 1%
am
12 75%
mPotatoes m Potatoes
B Sugarbeet m Sugarbeet
m Beans/peas/stockfeed ® Beans/peas/stockfeed
Oilseeds Oilseeds
 Fruit/veg/hort ® Fruit/veg/hort

www.gov.uk/environment-agency

(bio-bed/bio Filter) in WFD operational catchments

T32 waste exemption registrations

March 2015

Pesticide measures

We are also tracking pesticide

measures implemented to compare

with the monitoring data. For
example the number of bio-bed
treatment facilities.

Catchment data include England registrations only
Totalin England = 3326

EnvironmentAgency - Evidence Diractorate
Agriculture Risk & Evaluation Team
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Pesticide monitoring — some example

time-series results A

R.WAVENEY ELLINGHAM MILL

0 :t.dmbf} Using time series data
o Chiondaton-desphenyimethyt We supply time series data on pesticide
. - S - Cyproconazole concentrations to our catchment officers on
oo MCPP / Mecoprop a regular basis. These data provide

information to them for use in their work
_ with farmers. We can relate pesticide
FEDG occurrences to contemporary cropping and
SR8 management practices. The overall aim is
SO to influence farmers and to demonstrate
, fi T A P that their actions can produce positive
SR I AT ANy : : : benefits, both in terms of reducing pollution
SHERNRI R oy R SN levels, and threats to drinking water
: : S sources.
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Which pesticides are detected? Of the

RWAVENEY ELLINGHAM MILL 335 pesticides (and related chemicals)

3 FR— included in the monitoring suite, around 130

,,,,,, Cothianidin were detected at least once in this initial
: 4+ Propyzzmida (Proramids) monitoring period. Most of these however

2.5 :
weesene Tobmoconazole (Terbuconazole) were at extremely low levels. We detected
...... Thiamethoxam 51 pesticide chemicals >0.1ug/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

Indicator Pesticide, ug/l
et
w
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sources. The monitoring will also pick up
‘ some ‘break-down products’ and a few
L ) chemicals that are not approved for use.
. o T e S Almost all the pesticide chemicals found
0 X a4 R 0 B B 2 gl it N e D 2 B e .
R N N N N N I I I I I I N Iy >0.1ug/l are current Plant Protection
SEZEsgzsosssssssgSSSSSSSsaSSs . .
3358303338855 555555R555558888¢8 Products used in agriculture.

Total pesticides (LC-MS) +— RWAVENEY ELLINGHAM MILL

‘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

. R4 catchment improvements.

20

sum of all pesticides {pg/l)
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Pesticide detection frequency — early
results across 8 river catchments

Detections from 01 Apr 2016 to 16 Feb 2017

Pesticide detections at 8 site composite
Pesticide

Use notes

A

Environment
Agency

Count>0 Count>0.1pg/l

Chloridazon-desphenyl-methyl Break-down product of chloridazon 486 230
Bentazone Current herbicide - peas/beans 550 212
Triallate Current herbicide - cereals 383 93
MCPP / Mecoprop Current herbicide - grass/cereals/home and garden 534 86
Propyzamide (Pronamide) Current herbicide - OSR/ range of arable crops 540 63
MCPA (MCP) Current herbicide - grass/cereals/home and garden 153 62
Fludioxonil Current fungicide/seed treatment - range of arable crops and grass 77 58
Cyproconazole Current fungicide - range of arable crops 100 57
2,4-D / 2,4-Dichlorophenoxyacetic acid Current herbicide - grass/cereals/home and garden 291 55
Flufenacet (Fluthiamide) (BAY FOE 5043) Current herbicide - range of arable crops 468 35
Tebuconazole (Terbuconazole) Current fungicide - range of arable crops and grass 539 32
Boscalid (Nicobifen) Current fungicide - range of arable crops and fruit 569 26
Clothianidin Current insecticide - seed treatment/ range of arable crops 410 22
Phenoxyaceticacid Probably not pesticide related 31 22
Fluroxypyr Current herbicide - range of arable crops and grass 30 22
Carbetamide Current herbicide - OSR/beans 164 18
Chloridazon (PAC) Current herbicide - sugar beet/ fodder beet 104 16
Azoxystrobin Current fungicide - range of arable crops and grass 561 15
Thiamethoxam Current insecticide - seed treatment/ range of crops 223 15
Ethofumesate Current herbicide - beet crops 115 15
Metazachlor Current herbicide - OSR/ others 380 11
Dimethomorph Current fungicide - potato/ others 105 10
Triclopyr Current herbicide - grassland/ amenity 119 8
Dimethenamid (SAN 582H) Current herbicide - OSR/maize 397 7.
Famoxadone Current fungicide - potato 10 7
Imidacloprid Current insecticide - hops/ ornamental 429 6
Propamocarb Current fungicide - potato/vegetables 48 6
Epoxiconazole (BAS 480F) Current fungicide - cereals 577 5
Pencycuron (Monceren) Current fungicide - potato 79 5
Desthio-Prothioconazole Break-down product of Prothioconazole (current fungicide) 512 4
Linuron Current herbicide - range of mainly horticultural crops 394 4
Imazamox Current herbicide - OSR/peans/beans 45 4
Thifensulfuron-methyl Current herbicide - range of arable crops 40 4
Pendimethalin (Penoxalin) Current herbicide - range of arable and hoticultural crops 151 3
Clethodim Current herbicide - OSR/Sugar beet 42 3
Clopyralid Current herbicide - range of arable crops/grass/amenity 3 3
Fluoxastrobin Current fungicide - cereals/other crops 429 2
Nicosulfuron Current herbicide - maize 85 2
Fenamidone Current fungicide - potato/ornamental 10 2
Mesotrione Current herbicide - maize 5 2
Fluopicolid Current fungicide - potato 438 1
Penthiopyrad Current fungicide - cereals/OSR 305 1
Isoproturon Current herbicide - cereals/ wider historic use on cereals 170 1
Metobromuron Current herbicide - potato 70 1
Metribuzin Current herbicide - potato 65 1
Metolachlor Not approved - herbicide 55 1
4-CPA / 4-Chlorophenoxyaceticacid Not approved - plant growth regulator 30 1
Dichlorprop Current herbicide - cereals/amenity/home and garden 29 1
Carbendazim (Azole) Current fungicide - turf 10 1
Propazine Not approved - herbicide 4 1
Isopyrazam Current fungicide - cereals/other crops 3 1
Herbicide

Fungicide

Insecticide

Breakdown product/not approved

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 —

Environment
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A

measures selection and catchment

strategies
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Use of pesticide monitoring data —
modelling

A

A composite of 10 frequently occurring pesticides
0.18

*
g i Predictive modelling
5 =002 00317 The CS/CSF monitoring data provide a
= R*=0.5157 .
gon Dustsedors- Nene . pstreamof good o_pportumty_ fqr catchment_ scale
EI - e modelling and this is a developing area for
5 e us. River flow data are also recorded at the
. ¢ . monitoring sites, enabling us to calculate
O aeamor i pesticide loads and estimate proportions of
& ol . the applied pesticides lost in the river.
Z *
- o The occurrences of pesticides is broadly
Ivel - upstream of Wensum - upstream - H H H H
. & | e psreomat TomstrdOee o s predlcta_ble simply by cons_ldermg basic
factors like crop type density as a proxy for
“ . 0 o - . o - " - usage. Other factors such as weather will
rsble crops sea althe cachment sres have more subtle influences at this scale.

Carbetamide and Propyzamide in 6 catchments

Predictive modelling 18
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. — o
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