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ANNEX 54-UK

iz a colaborative catchment-bassd project between partrers in
p  the UK {focused around Dorchester in Dorsst), and Lower Saxomnmy
':tfr‘:.'gr‘ln'::j:I in Gemany. [ts aim was to work with and support the local
farmming community to protect groundwater quality.

WitanCo, which ran from October 2005 to Septembsr 2008, demonstrated
the use of practical water protection measures that farmers could adopt in
order to contribute to the requirsments of the EC Water Framewaork Dirsctive,

It wias supported and funded inthe UK by
ADAS UK Ltd
The Ervironment Agency
The Mational Farmers' Union
LI Water Industry Reseanch Ltd
Wessex Water Ltd
The project was ako co-firanced by the EL) LIFE Prograrmme and Defra,

WigriCo, or Water Resources in Coopsration with Agriculture,
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3 1 3
O protect darinking walel

Wess= Water supplies 360 million litres per day of high quality water to
1.2 milicn customers in the south west of England with about 80% ot this
coming trom grounchvater sources,

Some of thess sources have shown increasing concentrations of nitrate owver
the past tew decades, which threaters their uss for drinking water supphy.

Concentrations in dninking water can b= reduced by

+ construction of treatment plants — a very expensive option which has high
long-tem operaticnal and maintenance costs;

 blending with water from lower nitrate sources, which requires sufficient
supphy ot low nitrate water; or

© managing the surrcunding larnd to decreass movernent of nitrate from soil to
weter (catchment managsment’).

Figure 1: Wagnlo priority catchmenis
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VVhat aid we do

Work in the LK focused on eight pilot arsas within the catchments of the
Frome, Fiddle and Wey —s2e Figure 1.

Four catchment advisers over the eight catchments were tasked with:
= mesting farmers to discuss the project and gain coopsration;

* ideritifying borshole or stream sampling points;

= undertaking an initial {(qualitatiee) nsk assessment of the tarm;

* carnying out detailed audits to determine famm nutrient balance’
{quantitatre assessmeant) — s2e Figure 2

wwiorking with farmers to identify potential methods for reducing nitrete
lossas; and

+ gathenng detailed farm data to determine the practicality and cost of
mitigation measuss,

Figure 2: Baseline farm gate
balance results’ compared
with England end Walss
basslne data.
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fertilizar policy.

A range of measurments was undertaken throughout the project (see
Table 1). The aim was to:

provids information to the farmers;
demonstrate the effects of the measuras;
identify ary problems; and

assess the effectiveness of the project.

Manure sampling and grain nitrogen sampling were alss undertaken o guide

Table 1: Summany of catchment mondoring

Twpe of montonng

Diescription

Sl nutrent status

Anabysis of topsoil for P, K, Mg status and pH.

Sail mireral nitrogen
(SMM) to 90 em depth

Anabysis of soil for SMMN status (nitrate and
ammonium content) can be used to estimate
lgaching ek fwhen taken in autumn at the rstum
of the soil to fisld capacity) or for fertilissr ntrogen
recommendations (when sampled in the sprina).

Water sampling

Borehoke and well =ampling to allow groundhweater
quality and quantity to b= detenmined.

Porous ceramic cups

To allenw the monitoring of nitrate lkeaching lbeses
from the soil.
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The farm audits showed thers were very few examples of poor fam practics.
S actions ("mitigation measures’) were idertified as a focus for farm advics.,

1 Fertiliser recommendations

Farms were reviewsd and fertilizer mcommendations provided that aimed to
kesp within optimum rates, Timed fertiiser applications to minimiss the risk of
loss of nutrients were developed and took full account of manurs inputs,

2 Manure management plans and farm waste audits

A manure rmanagement plan and manue handling sk audit were undertaken
to help manage manures on the fam and to improve fertiliser valus and reduce
nitrate lesss,

3 Cover crops

Depending on crop rotation, soms farmers wers able to establish a cover
crop immediately post-harvest or, at the latest, by mid-September. They wers
able to =tain the cover crop arsa uncultivated until at kast 15 February the
following year and follow with a sphng crop.

4 Fertiliser spreader calibration

Ther was opportunity for sach fertiliser spreader on a farm to be calilbrated
and a report on peformance provided to the fammer,

5 Maoving application of slurries and poultry manure

The possibility of moving from autumn to spring application to make best uss
of manure M was explorsd with farmers, 2. moving from application after
15 Oictober to applications after 31 Januarg

6 Calculation of N efficiency

Basic farm data on fesd, ferilizsr inputs, animal numbers and crop vislds were
used to calculate a nutrient balance for a fanm. This could potertially be used
to ‘bernchmark’ the farm's performance and provide incentives to increass
efficiency. Farmers were invited to a waorkshop on how to increass M efficiency
bt wisre able fo try and meximise their efficiencies inany way they wished.




ANNEX 54-UK

Support for developing changed practices was needead at the local level and
s0 WagrCo usad four catchment advisers from Wessex Water and ADAS to
aiffer on-famm assistance and advice on fanm management issuss,

Famn achice was delivered through one-to-one fam visits, technical newsletters,
training workshops and infomal mestings. Recommendations mainby
concentrated on improving nutrient and rranure management on the farms,

Thiz guidance was supportsd by evidence and data from maonitonng, allowing
achice to be tailored to the famm and adding greater value to the fam business,

Of the 74 farms targsted by the project, 52 (F0%) agresd to participate,

The uptake of the measuss was in uenced by the indiddual famming systems,
for example the predominant use of winter crop rotations made the uss of
cover clops inappropriate for mary.

Tablz 2: Farmer co-operation

Measurs % uptake by farmers
Fertilizer mcommendations a1

Manure managsment plans and farm waste audits 45

Cover crops a1
Fetilizer spreader calibration ar

Maowi g from auturmn to spring application for 10

sluries and poultry manues

Llz= of on-farm M-efficiency (el

Fertiliser recommendations and manure management

In general thers is no large scale over-supply of nitrogen (as fediliser plus
manuE) to crops in the catchments. Some fanmers applied more M than
recommendsd to a few of their arable crops. The main problem certred
around a relatively few maize fislds - whers the nitrogen content of the largs
manure applications were not taken into account when deciding on fertiliser
M dressings. Where manures wers applied to other arable crops, thers was
recognition of their nitrogen value. Grass fields generally received less N than
would be recommended in Defra's current version of RE200,

Cover crops

Cover crops were established by farmers over the 2007708 winter penod.
Figure 3 shows the SMN results by crop for those fields with cover crops
compared to those without,

e [0} AT COMRr CTP
\ D WA cover orop

Loss over
winter (kg ha™)

oma w8 HE

Forage maize

Figure 3: Nitrate losses under forage maie and sporing barley with and
without cover crops

The SMN results suggest that the use of a cover crop within the WagriCo
pilot arsas can reduce the amount of M lost over the winter period by
approximatety 16 — 30 kg ha' inote - based on data from one winter),

Fertiliser spreader calibration

Results showed that one in five machines tested requirsd calibration for
application rates to be corsct. The average cosfficient of variation (CV)
befors calibration was 22%, and, following calibration, 3%. The theorstical
affects of poor spreading suggest that, for cereal crops, a relative low CV of
15% will increase nitrate leaching by 8%. This increases to approximatehy
12% (11kg har') at a GV of 30%. Thess results indicats that fertilissr spreadsr
calibration is effective in reducing nitrate kaching as well as being beneficial
to the farmer, providing £12 — 24 ha in visld improvements (bassd on
Febnary 2008 prices).
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M efficiency

Calculating a farm's nitrogen use efficiency is potentially & way of gauging the
farm's effectiversss in maraging the N inputs. Being aware of this efficiency
valug and how it can be increased by changed practices may provide a tool for
farmers to monitor improvemeants in their N management. N eficiency is the
proportion of imported M that is exported as “useful products” (see Figure 4],

Farmn 1 - 200ha Farm 2 - 200ha
47000 kg M 32000 kg M
23000 kg M BO0D kg M
Farm gata = 120 kg N ha-t Farm gate =120 kg M ha-t
Efficlancy = 49% Efficlency = 2504

Figure 4: Compeanson betwean N eficiencies and farm gate nutnent
budget results

Bas=lire N efficiencies were calculated for 26 farmms within the Milbome St
Andrew and Dewdish catchments bassd on famm data from 2001 -2005 and
are shown in Tablke 3.

Table 3 Basslne N sumplusss compared to baseline N eficency figures

Farm type Baseline Baseline
(ke M har') efficiency (%)
Arable 26 &7
Arable and beef/sheep 73 74
Arable and dairy &1 a7
Arabls and mixed livestock 100 T4
Diairy 272 as
Mixed lvestock Q5 1

This approach assumes surplus nutrients are available for loss, and a rduction
in this surplus and conssquent improverneant in M efficiency translates into a
reduction in the nutient load recered into the local water body

Mathematical modeling of the nitrate transport was ako undertalken to
aatimate the effectivensss of the measures taken intenms of lower levels
of nitrate in the groundwater,

An economic assessment was undertaken to caloulats the likely real costs of
implermenting the six measures promoted within the WagrCo project. Ninstesen
farms cooperating with the proect wers randomiby sslected and interviewead
face-to-face to assess the costs to them of the measures, For each measurs,
the fanmers were asked to estimate the additional costs and benefits of
adoption. Tablke 4 ilustrates the results.

Tahle 4: Costs and benefit of the sic nutigation measures

Measurs Average cost Range Ma. of Maodelled
fanmms typical
relevant N loss
reciuction
Fertilissr -£3.72 hat -E7.40 to 10 4.5%
recommendations (b=refit) Y18.70
fanure -£0.30 ha -6 70 to 17 8.49%
managemesnit (b=refit) CRED.40
Clower crops CRES.80 ha 20,00 to 1& 28.0%
£160.00
Fertiliser spreader -B14.200 ha -E0.02 to 17 Waries
calibration (b=nefit) £48.80
M efficiency EE00.00 per fanm - 10 Waries
calzubation (£2.00 ha')

Whilst it is not possible to assess the cost-effectivensss of different measures
without detaiked information on the extent towhich they reduce pollution, it is
clear that:

farmers shoukd be stronghy encouraged to adopt mitigation methods which
can b= introduced at no net cost; and

a facilitation approach is a relathweby low-cost way of infomming fanmmers about
reducing diffuss pollution.
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| essons learnt

Farmers invohbeed in the project drew out their key messages from the project
as tollows:

1) Working together is key. The project has been successful as it developed
avery strong senss of partnership with genuire openness betwesn all
partners, Farmers wers Fappy to provide data to the project as they krew it
would help them and they would not be criticissd.

2) Continuity. The WagrTo project was a thres vear initiative, but farmers felt
that such projects nesd to have cortinuity beyond thess short timescakes to
b= successful.

3) Advisers are vital. |deally, these advisers should b= agronomists, or have
a good agncultural knowledae first and foremaost. This shoulkd mean that
ary changes suggested or resded on farm to help weter quality will akso fit
within the farm business, practically and economicalky.

4) Evidence, both in terms of problems and solutions, is wital. If a farmer
can understand his part in the problem be will more ikely wart to be part
of the sclution. The project ussd scil, grain and watsr testing. Al the results
wiers available to the fanmers for uss in their businesses and for intersst,

5) Incentives are necessary. lwo approaches can be ussd: direct
payments for changes to behaviour; or an adviser providing agronomic
and ervircnmental advices to the farmer for fres, with clear economic and
ervironmerntal beretit.

6) The value of 50 mg | nitrate may not be achievable everywhere.
Bctions, therstore, have to b= targeted to whers a ditersnce can be macds.

Good liaison is essential

An essential part of the WagrCo project was good laison between the different
arcups within the catchrment and, importanthy, the tarmers, | e majority of this
the corstraints, problems and opportunities of each other.



