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Introduction to AGWAPLAN

AGWAPLAN

The aim of the EU-life project AGWAPLAN is to facilitate the practical implementation of the EU
Water Framework Directive on farm level as well as on catchment level.

A key issue for the project is
“cooperation between the agri-
cultural and the environmental
sector” in order to get improved
results for the environment as
well as for the agricultural sec-
tor.

Three pilot areas participate
in the project. They are all far-
med intensively, and seen from
an environmental point of view
they have critical levels of N and
P in either surface or groundwa-
ter.

By using the best available
farm and environmental data
in an Integrated Advisory Sy-
stem we have created plans for
the farmer for how to optimize
his production in a way that is
consistent with his wishes for
farming and consistent with the
surrounding environment.

The conclusions

1. A common professional st-
arting point — and a com-
mon understanding of the
problems — is a key issue
which takes a long time to
gain.

Special adviser Irene Asta Wiborg
Danish Agricultural Advisory Service
iaw@landscentret.dk

2. Data must be precise, rele-
vant and effective if they are
to be acted on.

3. Structure for cooperation
must be anchored in the dif-
ferent organisations.

4. Dialogue, cooperation,
trust and insight are needed
throughout the process.

5. Understanding and accep-
ting the other side’s objec-
tives provides a wider abi-
lity to act.

6. The easy measures are inex-
pensive to carry out for the
farmers and for society.
Which measures there are
inexpensive vary according
to specific conditions on the
farms.

Challenges

1. Is the level of knowledge
high enough around in the
EU to be able to work with
Integrated Advising at farm
and catchment level?

2. Integrated Advising — the
authorities and the farmers
ready to invest in this met-
hod in order to find targeted

methods for the implemen-
tation of the WFD?Hll
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Establishing “good ecological status” by
reducing nitrogen load of Norsminde
Fjord

hnsk@cowi.dk

Action plans for individual wa-
ter bodies require a detailed spe-
cification of the sources of pol-
lution and the options for taking
action. The impact of N and P
from point sources has been
thoroughly described in Den-
mark, whereas specific informa-
tion and requirements related to
agricultural sources are inade-
quate. In the highly eutrophi-
cated estuary Norsminde Fjord a
draft tolerance limit of nitrogen
load was established using mo-
nitoring data in hydrodynamic
and biological models. A 50%
reduction of the nitrogen load
from agricultural areas in the
catchment area was calculated
to meet the requirements in the
Water Frame Directive (WFD).
Thorough investigations of soil
characteristics were carried out
and new methods of cultivation
were introduced on farm level to
minimize the loss of nitrogen.

Introduction

According to the WFD coastal
waters in EU must achieve as
a minimum a “good ecological

M.Sc. in Biology and Project leader Henrik Skovgaard
Consultant to Environment Centre Aarhus
Ministry of Environment

status” by the year 2015. Espe-
cially nitrogen but also phospho-
rus are the main environmental
stressors in Danish coastal wa-
ters and the primary determining
factor for numerous biological
variables. In AGWAPLAN we
have determined the critical load
of nitrogen of Norsminde Fjord
based on hydrodynamic models
(Mike 21 and 3) and a bio-che-
mical module (Eco-Lab).

Study area

Norsminde Fjord is a small and
shallow estuary situated in East
Jutland, DK. It receives substan-
tial amounts of fresh water and
nutrients from the highly culti-
vated catchment area. Between
85 and 90% of the nutrient load
is discharged through Ravs A
(main inlet) to the inner part of
the fjord. The fresh water mixes
with salt water from the south-
ern part of the Bay of Arhus en-
tering through the gate, there-
by creating a highly dynamical
brackish and sometimes strati-
fied environment. The vegetati-
on is dominated by macroalgae

typical of highly eutrophicated
estuaries such as Ulva lactuca
repressing the natural populati-
on of seagrass (Ruppia sp.) and
charophytes. Sometimes heavy
blooms of toxic plankton algae
occur.

Methods and results

Initially the factors and proces-
ses of importance for the ecosy-
stem of Norsminde Fjord were
analysed in order to choose a
suitable model set up. The mo-
dels are based on surveys of
the bathymetry of the fjord and
a large number of meteorolo-
gical, physical, biological and
chemical data recorded during
an extensive 2 year field cam-
paign from 2005 to 2006. The
models show very good results
on the reproduction of physical
parameters, temperature, sali-
nity and water level as well as
bio-chemical parameters, nutri-
ents, oxygen concentrations and
phytoplankton. The description
of macro algae and rooted vege-
tation (Eco-Lab model) is more
complicated since the model do-
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Table 1. Calculated nutrient levels (annual mean) in main inlet stream (Raevs A) and in Norsminde Fjord.

Classification Total-N, inlet Total-N, fjord Total-P, inlet Total-P, fjord
Mg N/l Mg NI Mg P/l Mg Pl

Reference condition

(1,09+/-0,46 mg N/l 1090 480 50 26

Good ecological status scenario 1

(1,09 + 0,46 mg N/l) + 25% il e 259 s

Good ecological status scenario 2 2600 850

(50% reduction of annual N-load) (65 tons Nlyear)

es not take into account grazing
by swans or the wind induced
transport of floating macro al-
gae, making it difficult to repro-
duce the exact distribution of the
vegetation. However the poten-
tial growth can be modelled and
compared for various scenarios
of nutrient loads from the catch-
ment area.

Due to a delayed process in
the EU-intercalibration network,
classification of ecological sta-
tus in surface waters has not be-
en available in AGWAPLAN. A
draft proposal in AGWAPLAN
was based on data from referen-
ce rivers (representing nutrient
levels with minor anthropogenic

400

350

impact), historical and sediment
data from other fjords in Den-
mark. The nitrogen and phos-
phorus concentration in referen-
ce conditions is 0,400-0,750 mg
N/l and 30-50 pg P/l respective-
ly. Two scenarios indicating a
good ecological status were pro-
posed (Table 1).

The reduction target of inlet
P-concentration in scenario 1
will be reached by 2012 due to
improved waste water purifica-
tion, although release of phos-
phorus from the sediment may
still cause high concentrations
in Norsminde Fjord during the
summer. Scenario 2 was chosen
for the project. We expect a lo-
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Figure 1. Annual nitrogen load of Norsminde Fjord.

wer production of macroalgae
and phytoplankton, improved
oxygen and light conditions thus
improving conditions for rooted
macrophytes, invertebrate fauna
and waterfowls. This reduction
target may be adjusted when the
programmes of measures have
been agreed on in the river basin
management plans in order to
meet the requirements of biolo-
gical and physico-chemical in-
dicators in the WFD.

Since 1980 there has been a
40% reduction of the main inlet
concentration of both nitrogen
(total-N) and phosphorus (total-
P) due to improved waste water
purification and reduced runoff
from agricultural areas. Howe-
ver there is a substantial variati-
on of annual nitrogen-load with
high loads in years with a high
precipitation like 1994 and low
loads in the dry period 1996-
1997 (Figure 1).

The present nitrogen load of
Norsminde Fjord was calculated
using the average discharge in
Rzvs A in the period 1996-2005
(Figure 2). The main N-source
is nitrate leaching from agricul-
tural areas. According to scena-
rio 2 the nitrogen load should be
reduced from 129 tons N/year
to 65 tons N/year (50% reduc-
tion).
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Figure 2. Present and scenario 2 load of nitrogen from the main inlet Raevs A.

Fields in the pilot areas ha-
ve been mapped and analyzed
(texture, drainage conditions,
slope etc.) and agreements were
made with local farmers using
a manual of good agricultural
practice in order to minimize
the future loss of nitrogen from
vulnerable fields by introducing
new methods of cultivation and
wetlands.
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Soil mapping at field scale using EM38

The newest techniques, supplemented with classical methods, were used to obtain detailed soil
mapping of agricultural fields in the pilot areas of AGWAPLAN.

Aarhus University

It has been experienced from
earlier soil classification studies
that there is a significant varia-
tion in soil characteristics, even
within smaller fields, which is
not shown by downscaling the
existing soil maps. Therefore,
in order to obtain improved data
for modelling the nitrogen lea-
ching a detailed soil mapping
of agricultural fields in the pilot
areas of AGWAPLAN were car-
ried out.

The soil mapping was perfor-
med by using an electromagne-
tic technique (EM38), where the
apparent electrical conductivi-
ty of the soil is measured. This
was supplemented with classical
methods, where the soil profile
to about 1 m was physically and
visually characterized at strate-
gic points in the fields.

The EM38 method

The principle of the EM38 met-
hod is based on induction and
reflection of a magnetic field
(Nehmdahl, 2000). Shortly, a
magnetic field is broadcast from
a transmitter coil, which crea-
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Soil scientists Saren Torp

Faculty of Agricultural Sciences
Institute of Agroecology and Environment
soren.torp@agrsci.dk

tes an electrical current and a
secondary magnetic field in the
soil. A receiver measures the to-
tal magnetic field, and by com-
paring this with the known pri-
mary magnetic field, the relative
electrical conductivity is deter-
mined. The conductivity, which
is measured in milliSiemens per
meter (mS/m), is well correlated
with soil texture, and depending
on the orientation of the instru-
ment, the effective measuring
depth will be 0.75 to 1.50 m.
This means that the measure-
ments give detailed information
about the variability of soil tex-
ture across the entire root zone.

Table 1. Relationship between soil texture
and electrical conductivity (Clay, 2000).

Texture class Con;lé(;tn;vlty,
Sand 0.1-1
Loamy sand 1-5
Loam 5-125
Silt 125-25
Clay 25-100
Saline soil 100 - 200

The measurements were per-
formed with the EM38 sensor
mounted on a plastic-sledge,
which was pulled over the field
by a 4WD motorbike (Figure 1).
The running speed was 15 -20
km/h, and one measurement was
taken for each 10 to 15 m, which
ensured a uniform and systema-
tic measuring distance over the
area. The position of the instru-
ment was continuously registe-
red and logged with a GPS sy-
stem.

Several factors affect the
measurements, of which the fol-
lowing can be mentioned: the
content of clay, soil temperature,
salts, metals, water and humus.
However, in normal arable soil,
clay content is the most impor-
tant factor with highest conduc-
tivity, and sand has the lowest.

The technique has the ad-
vantage of being a non-destruc-
tive method, and allows measu-
ring even with crops at a certain
height on the field. A disadvanta-
ge of the method is that if a clay
layer is overlying a sand layer,
the clay will shadow for the un-



Figure 1. Apparent electric conductivity is measured using an EM38 sensor mounted on a
sledge.

Figure 3. The map at left shows the results of measurements with the EM38 technique and
classical methods, from which the final soil maps (right) are produced. Colours in the map
to the right represent different clay contents, where white = 0-5%, grey = 5-10%, yellow =
10-15% and brown = >25%.

AGWAPLAN

derlying sand, which is one of
the reasons that the EM38 met-
hod needs to be supplemented
with classical methods.

The classical method

As mentioned, the EM38 met-
hod needs to be supplemented
with classical methods, which is
based on physical analyses and
visual examination of soil samp-
les taken at strategic points in the
field (Figure 2). The soils we-
re characterized in three depths
(0-30 cm, 30-70 cm and 70-120
cm) regarding geological ori-
gin and texture (clay, silt, sand
and humus). Additionally in the
AGWAPLAN project, larger 20
x 20 cm undisturbed soil cores
were taken, on which hydraulic
conductivity was measured.

The final soil mapping
Measurements with the EM38
method are combined with re-
sults of the physical characte-
rization of soil samples and the
final soil map can be produced
(Figure 3).

References
Clay RB. 2000. Conductivity
(EM) Survey Manual.
Nehmdahl H. 2000. Kortleg-
ning af jordbundsvariation —
geoelektriske malinger med
EM38, Geologisk Nyt Nr. 2.
H
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Calculating nitrate leaching at field
scale using detailed soil data

The Daisy model has been used to calculate nitrate leaching on field scale. The results are used to
determine the required improvements on farm scale.

ALECTIAA/S
cth@alectia.com

Introduction and methods

The nitrate leaching from arable
land has been calculated with
the Daisy model for 16 farms
in the catchments of Norsminde
Fjord and Lake Ravn (Ravnsg).

Head of department Christian Thirup

That means altogether 1.728 ha.
The calculations are based on
data collected from each farm
concerning agricultural practice
in 2005, i.e., crops, rotation, fer-
tilizers, animal manure, straw

Table 1. Nitrogen and water balance at 16 project farms in the Norsminde Fjord and Lake

Ravn catchments.

Norsminde Lake
Fjord Ravn

Area (ha) 1272 456
N-supply (kg N/halyr.):
- fertilizer 158 187
- deposition 16 16
- atm. N-fixation 6 12
- seed 4 4
Total 184 219
N-removal (kg N/halyr.)
- volatilization 4 6
- leaching 43 56
- denitrification 21 25
- harvest 120 138
Total removal 188 224
Change in soil-N (kg 4 5
N/halyr.)
Water Balance (mml/yr.)
- precipitation 853 830
- evaporation 530 520
- percolation (matrix) 201 232
- drainage 122 78
Nitrate concentration (mg
NO,) 58 80

12

incorporation, irrigation, and
crop yield. The use of detailed
soil data collected with EM38
resulted in a detailed spatial cal-
culation of the nitrate leaching.

Results

Table 1 shows an overview of
the average nitrogen and water
balance for the 16 project farms
in the catchments of Norsminde
Fjord and Lake Ravn. The aver-
age calculated nitrate leaching
from arable land in the Nors-
minde catchment was 43 kg N/
ha/yr. (58 mg nitrate/l). The av-
erage calculated nitrate leach-
ing from arable land in the Lake
Ravn catchment was 56 kg N/
ha/yr. (80 mg nitrate/l). Figure
1 shows the spatial distribution
of nitrate leaching in part of a
catchment area.

Conclusion

It is important to be able to iden-
tify areas that contribute most
with nitrate to the sensitive re-
cipients. Then it is possible to
find a focused and economi-
cal optimal solution. This case
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Figure 1. Example of calculated spatial distributed nitrate leaching in part of Norsminde

Fjord catchment.

shows that it is possible to use
detailed soil data (EM38) to
model the spatial distribution
of nitrate leaching. Thereby it is
possible to focus the solutions to
reduce nitrate leaching to a re-
cipient.

References

DHI, KVL, DJF & Watertech
LR. 2004. Standardopstillin-
ger til Daisymodellen, Vej-
ledning og baggrund. Home-
page: http://www.dhigroup.
com/~/mediaEA9D
D6A214A438BA2919DF75
9E822.ashx.

Hansen S, Jensen HE, Nielsen
NE & Svendsen H. 1990.
DAISY - a soil plant atmos-
phere system model. NPO-
forskning fra Miljestyrelsen,
A10, Miljeministeriet.

Hansen S. 2002. Daisy, a flex-
ible Soil-Plant-Atmosphere
system Model. Homepage of
the Daisy model. http://code.
google.com/p/daisy-model/.

Watertech A/S. 2007. Nitratud-
vaskning 1 oplandet til Nors-
minde Fjord og Ravnse. Ind-
gar i AGWAPLAN projektet.
Udarbejdet for Miljecenter
Arhus.
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GAP manual - a tool for reduction of
losses of nutrients from agriculture

The GAP manual contains a description of different methods to reduce the losses of N and P
from agriculture at farm and at catchment level.

The idea behind the GAP manu-
al (Good Agricultural Practice)
is a platform where descriptions
of the different methods to redu-
ce the loss of nitrogen and phos-
phorus from agriculture. The
goal is to provide environmental
authorities and farmers with a
common tool when looking for
the most cost-effective methods
to reduce agriculture’s impact
on the water environment — i.e.
groundwater, lakes, and the sea.

The GAP manual is elabo-
rated as a tool which can be
used when advising on methods
for improved agricultural practi-
ce in catchments with sensitive
water bodies. The manual con-
tains a number of methods to re-
duce nitrate leaching and loss of
phosphorus at farm and catch-
ment level. It should be noted
that the manual focuses on vo-
luntary methods.

The GAP manual contains a
short description of all the dif-
ferent methods:

*  Where is the method rele-
vant e. g. on clay or sandy
soils, on cattle farms or in

14

Advisor Hans Spelling @stergaard
Danish Agricultural Advisory Service
National Centre, Crop Production
hso@landscentret.dk

plant production etc?

* The potential effect on the
efficiency of nitrogen and
phosphorus as plant nutri-
ents in plant production.

e Nitrate and phosphorus lea-
ching, volatilization of am-
monia.

*  Economy.

* How to implement the met-
hods on the farms and in the
catchments.

Besides the description of the
different methods the GAP ma-
nual includes a spreadsheet
where the effect of the different
measures on nitrate leaching can
be calculated on farm level. The
spreadsheet further includes an
evaluation of the different met-
hods to reduce phosphorus loss.
The calculations are based on
existing and commonly accepted
knowledge.

The calculations in the
spreadsheet are table look-ups.
It is important to notice that the
table look-ups are mutually in-
dependent and to some extent
independent of farm type and

soil type. The use of the spreads-
heet therefore requires a skilled
user.

References

Jorgensen U. 2004. Muligheder
for forbedret kvelstofudnyt-
telse i marken og for reduk-
tion af kveaelstoftab. DJF rap-
port Markbrug nr. 103.

Poulsen HD & Holton G. 2005.
Fosfor i dansk landbrug
(English summary). DJF rap-
port Husdyrbrug nr. 68. 1l
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Using integrated advice in practice to
reduce the nitrogen load of Norsminde
Fjord at farm level

An Integrated Advice concept has been developed in order to find a way to implement the Wa-

ter Frame Directive which takes into account both environmental goals and the farmers need for
development and economic outcome. The concept builds on close dialogue between the farmer,
the farm advisor and the environmental authority.

hks@dimo.dk

hnsk@cowi.dk

A key issue for AGWAPLAN is
cooperation between the agri-
cultural sector and the environ-
mental authorities in order to
improve the water environment
as well as economic conditions
for the individual farmer. Three
pilot areas participate in the pro-
ject. They are all farmed inten-
sively, and seen from an env-
ironmental point of view they
have excessive loss of nitrogen
(N) and phosphorus (P) causing
eutrophication in surface waters
or contamination of groundwa-
ter. By using the best availa-

Farm advisor Helge Kjeer Sgrensen
Farmers union of Odder-Skanderborg

Dairy farmer Hans Jacob Fenger
Vejlskovgaard, Odder
vejlskovgaard.dk@mail.dk

M.Sc. in Biology and Project leader Henrik Skovgaard
Consultant to Environment Centre Aarhus, Ministry of Environment

ble data at both farm scale and
catchment scale the intention
has been to create action plans
for the farmers describing how
to optimize the agricultural pro-
duction in a way consistent with
both their wishes for farming
and the objectives for water bo-
dies in the WFD. An Integrated
Advisory System has been te-
sted and approved by 22 farmers
in the pilot areas.

Study area
One of the pilot areas is Nors-
minde Fjord, a small and shal-

low estuary situated in East
Jutland, Denmark. It receives
substantial amounts of fresh wa-
ter and nutrients from the highly
cultivated catchment area.

The environmental status of
Norsminde Fjord is poor becau-
se of high loads of both nitro-
gen and phosphorus. In order to
meet the objective “good ecolo-
gical status” a 50% reduction of
the nitrogen load from agricul-
tural areas in the catchment area
has been calculated and used as
a draft measure.

15
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Methods
Initially, the farmers union was
informed about the environmen-
tal status and reduction measure
of Norsminde Fjord by the env-
ironmental authority. The over-
all objective and reduction me-
asure at catchment scale was
discussed, and a common stra-
tegy for management plans was
agreed upon by farmers partici-
pating in AGWAPLAN. A major
challenge for both farmers and
environmental authorities was
to overcome mutual distrust.
One solution is to share know-
ledge on environmental protec-
tion and agricultural production
at both catchment level and farm
level with special attention to
the individual farmer. Hereby a
local commitment on both farm
level and catchment level was
created. The local agro-consul-
tants played a significant role as
mediators between the farmers
and the environmental authori-
ties.

During the project a number
of very detailed maps of soil ty-

| Daisy, Udvaskning (kg Niha)
| El -0
B z0-40
40-80
I 0-50
| ERR
i

AGWAPLAN eid. nr. 6

pes and calculated nitrate lea-
ching were developed at sub-
field level. Hereby the farmers
recognize the variation of poten-
tial leaching making it easier to
focus on vulnerable areas.

In addition, a user friend-
ly manual of Good Agricultu-
ral Practices (GAP) based on
scientific results from the Uni-
versity of Aarhus has been de-
veloped and used in the follo-
wing integrated advice process,
where the farmer, the local agro-
consultant and environmental
administrator meet “round the
table” in order to reach a com-
mon platform of understanding
as the offset to discuss and ag-
ree upon alleviation measures at
farm level. A draft plan is writ-
ten during the meeting, inclu-
ding examples of measures and
consequences. The final plan
is made by the agro-consultant
commented by the farmer and
environmental manager.

Conclusion
One of the key issues in AG-

Figure 1. Modelled (Daisy, kg N/pr. ha) loss of nitrogen from the root zone at field level.

16

WAPLAN has been to achie-
ve a common understanding of
environmental challenges de-
veloped through real dialogue
between the partners. By un-
derstanding and accepting each
others perspective common so-
lutions are easier to find. The
farmers change attitude to their
farm management and the env-
ironmental authorities change
attitude to the farmers and re-
gard them as partners, which
can help find solutions.

The project has shown, that
the integrated advice process
can identify the most easy and
achievable solutions which are
cost effective for the farmer and
the society.

Discussion
There are some limitations to a
full scale implementation of an
Integrated Advisory System in
other areas in Denmark or EU.

One limitation is that the
amount of data available in this
project is larger than in most
other areas. This means that the
uncertainty of estimated reduc-
tion measures at catchment level
and on the calculated nitrate lea-
ching at farm scale may be larger
in other areas and therefore less
reliable to use as background for
voluntary actions. It is therefore
essential that future monitoring
programmes are designed in a
way that can strengthen know-
ledge at local scale and show
effects of management plans in
the environment as stated in the
WED. In addition focus should
be on establishing good basic
data, i.e. soil data, at farm level
for use in the integrated advice
process.

Another limitation is that in-
tegrated advice on a national
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4 central tools

Integrated advising
- On catchment level
- On farm level

GAP DIS
(Good Agricultural (Data Information
Practice-manual) System)

scale requires many human re-
sources. But compared to the
cost of for example waste water
purification and the significan-
ce of the farmers’ influence on
the environment this may not be
considered disproportional.

The environmental objec-
tives in the WFD must be fulfil-
led by 2015. Management plans
only based on voluntary agree-
ments as in AGWAPLAN may
therefore not be sufficient and
the good results and dialogue
between farmers and authorities
may not always be the only out-
come. We recommend that the
national authorities pinpoint this
integrated method as one of the
key methods for the future im-
plementation of the WFD.Hl
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Implementation of the Catchment Con-
cept — exemplified with a lake catch-

ment

How integrated advice meetings were used in the catchment concept and the difficulties that we
met.

Natur og Miljo

The catchment to Lake
Ravn

The catchment area to Lake
Ravn has a total area of 5500
ha. Detailed monitoring of the
streams in the catchment area
as well as of the lake itself un-
dertaken during the last 15 years
proves that the lake is moderate-
ly polluted by nutrients and that
there is a need to reduce the sup-
ply of particularly P to achieve
good ecological status accord-
ing to Aarhus Amt. The final
indicator boundaries between
good ecological status and mod-
erate ecological status are not
yet published.

Catchment to Lake Ravn and the project
area.

18

Environmental authority Irene Paulsen
Skanderborg Kommune

irene.paulsen@skanderborg.dk

The participating farmers
farm 500 ha, which is equiva-
lent to approximately 12% of
the cultivated area in the entire
catchment.

The target for the phospho-
rus load to Lake Ravn was cal-
culated to 850 kg P/year using
a hydrodynamic and ecologi-
cal model. The total amount of
P to the lake at present is 1300
kg/year with approximately 350
kg from wastewater, 150 — 350
kg from agriculture and 600 —
800 kg from natural loss. It is
difficult to separate contributi-
ons from agriculture and natural
loss. If the natural loss is 600 kg
the contribution from agricultu-
re is 350 kg and vice versa.

1400
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! 800

o
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7

BWastewater
B Agricufture

© Natural
loadiagricutiure

400 | Natural load

200 +
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Present P-load  Good ecological
status, P-load

Total-P load lake Ravn

Agricultural advicer Kjartan Einarson
LandboMidt@st
kie@Imo.dk

Integrated advising

In order to reduce the loss of P
from cultivated fields, an inte-
grated advisory meeting was of-
fered to the farmers participat-
ing in the project.

Before the meeting, several
documents and maps were pre-
pared:

* Soil-mapping from EM38
and fieldwork

* P-index maps, showing
which fields have the great-
est risk of losing P

*  Accounts for P use and har-
vest on the farm

*  GAP — manual — with at list
of methods to reduce loss of
P

* And of course the farmers
and our local knowledge

At the meeting
The P-index maps, together with
knowledge of P-content in the
soil water, the slope of the area
and the present use of the area,
were used to identify special ar-
eas with a high risk of loosing
P.

All the methods in the GAP-



manual were discussed at the
meeting, and the farmer made
an assessment of the possible
use of the specific methods.

Afterwards the adviser cal-
culated the total reduction of
loss of P from each farm.

Results of integrated advis-
ing

After the integrated advisory
meetings with all participating
farmers, the total possible re-
duction of P was calculated. The
result of these calculations was
that the goal for Lake Ravn was
not achieved.

Therefore a catchment solu-
tion was discussed.

The idea was that streams
from the project-catchment area
should run though a lake, were
phosphorus could settle, befo-
re the water continued to Lake
Ravn.

The project area contains a
former lake (Gammelgard so),
which is pumped free from wa-
ter from March to November. In
the wintertime is it a lake. The
water from this lake continues
though a stream (Knud A) to
Lake Ravn.

Several problems appea-
red during this discussion. First
about the present use of the land
in the former lake. The land in
question has several owners,
who at present use the land in
different ways. To re-estab-
lish the lake all owners must be
willing to give up the land. For
some owners their share of the
land is of great value as part of
their farm. Therefore these ow-
ners will expect some sort of
compensation. Either from the
public authorities or from other
farmers in the area outside the
former lake, who will gain from

the project.

The catchment concept
brought about questions about
compensation in general; how
are the farmers who own the
land that solves a problem com-
pensated by those who benefit
from the project.

Another issue in re-estab-
lishing for example a lake is
evaluation of the land that will
be covered by water. This could
be valuable nature with rare spe-
cies of flowers, insects etc. The
environmental authorities have
to make an evaluation before the
re-establishment can be made
and perhaps grant an exemption
from laws protecting valuable
nature. Likewise the changing
of the way of a stream would
require approval from the env-
ironmental authority.

Due to these difficulties we
are now trying to establish a
small sedimentation basin/pool
at the end of artificial drains
from the field with the highest
P-index — before the final out-
let to the stream. If this solution
proves possible, we will need a
lot of basins/pools in the future
which is why it is essential that
they are cheap and easy to con-
struct. The advantage of these
small distributed basins/pools is
the localisations near the source
of phosphorous and of course
their small size. The disadvan-
tage is that it is not possible to
catch any loss of soil from the
banks of the stream and difficul-
ties as to where they are placed
optimally.

AGWAPLAN
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Implementation of the Catchment Con-
cept — exemplified with a groundwater

catchment

Statements from the work in the groundwater catchment Hinnerup.
A prerequisite for achieving the necessary solutions for groundwater protection is a high degree
of knowledge about the catchment and the farms within it combined with a high degree of

involvement from the farmers.

LandboMidt@st
suo@Imo.dk

During the last three years we
have worked in AGWAPLAN
to find solutions for the ground-
water catchment Hinnerup. The
environmental authority, local
agricultural advisers and five
project farmers have participat-
ed in the project. In the project
we have tested a new method of
integrated advising. Simultane-
ously we have worked to find
common solutions on catchment
level. The results of our work
are presented below in 3 state-
ments.

Catchments are dissimilar
— and demand different so-
lutions

The Hinnerup  Waterworks
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Environmental Adviser Susanne @sterby
Local Danish Agricultural Advisory Service:

catchment area consists of 340
ha arable land. Waterworks and
wells are placed furthest to the
west in the catchment. The main
part of the area (90%) is nitro-
gen sensitive. In order to reach
the environmental objectives in
the area the present leaching
from farmed areas must be cut
by 46%. The catchment of the
Hinnerup Waterworks is close to
urban areas and within half an
hour’s drive from Aarhus (Den-
mark’s 2. biggest city). To the
east the catchment borders on
forest area and there are possi-
bilities for achieving subsidies
for afforestation.

The Hinnerup groundwa-
ter catchment area is a good
example of a catchment where it
is necessary to work at both farm
level and catchment level in or-
der to reach the environmental
objectives. It is our belief that
this area will be unsuitable for
intensive livestock production
in the future due to the catch-
ments’ proximity to urban are-
as. Solutions point to less inten-
sive land use or recreational use

Agronomist Karin Hvidberg Nilsson
Favrskov Kommune
kahn@favrskov.dk

of the most urban areas. Those
areas are vital to the groundwa-
ter protection as the most wa-
ter is pumped from here. In the
eastern part of the catchment a
possible solution may be affore-
station.

The fact that farms and
farmers are different is
mirrored in the possibility
to create solutions

A meeting at the home of a farmer.

The 5 farmers who participate in
AGWAPLAN farm around 55%



of the land in the catchment.
Most of them are older farmers
on their way to winding up their
farms. None of them have chil-
dren who want to take over and
two farmers plan to sell within a
few years. Today the catchment
is farmed intensively.

Since the farmers in the Hin-
nerup area are older they do not
wish to invest in new technolo-
gy that might help to reduce ni-
trate leaching. Instead we have
concentrated on more traditio-
nal means - especially on catch
crops. The fact that some of
the farmers expect to sell their
farms creates other possibili-
ties. It makes it possible for the
Waterworks to buy the land and
permanently change the land use
to for instance grassland or fore-
st. In order to position the exten-
sive use where it will have the
greatest biggest effect it might
entail that land must be redistri-
buted among the farmers within
the catchment.

Since the area is situated clo-
se to the motorway and Aarhus
we find that the area could be at-
tractive to part time farmers who
often use their land less intensi-
vely. Part time farmers often de-
mand amenity value such as na-
ture, well kept buildings, and a
view from the farmhouse, which
is why we have worked with
plans for making the properties
and their surroundings more at-
tractive.

Knowledge is essential as
well as involvement

In order to obtain a constructive
dialogue it is important that all
partners have access to the same
knowledge, acceptance of it,
and have a knowledge and un-
derstanding of each other’s real-

ity.

There has to be at high de-
gree of knowledge about the en-
vironmental objectives, the bor-
der of the catchment area e.g.
as well as about the connection
between exposure and loss of
nitrogen to the surrounding en-
vironment. In AGWAPLAN we
have successfully given the far-
mer knowledge about the means
to reduce nitrate leaching. We
obtained this through integrated
advising as well as at catchment
area-meetings between all 5 far-
mer families with the catchment
area as subject. In this way we
have taken several steps towards
obtaining the environmental ob-
jectives through voluntary chan-
ges in the farming praxis on
each farm.

The project has also shown
that lack of knowledge can stop
the processes. This is exempli-
fied by the fact that Hinnerup
Waterworks are planning on fin-
ding a new location for a supple-
mentary well. A supplementary
well will change the border of
the catchment area. This creates
an uncertainty about on which
fields a requirement for reduc-
tion of nitrate leaching will be
placed. From this follows a cer-
tain restraint among all partners
when it comes to solving the en-
vironmental problems and it il-
lustrates, why environmental
objectives must be settled befo-
re the farmers are contacted.

Overall conclusion

* Results can be achieved
through efforts on farm
level as well as on catch-
ment level. Farm level solu-
tions are the easiest and the
cheapest, but catchment lev-
el solutions may be neces-

AGWAPLAN

sary in order to achieve the
required reduction and still
keep agriculture in develop-
ment, especially when the
requirements are far from
the present level.
Involvement from all part-
ners is essential if an envi-
ronmental objective is to be
fulfilled in practice and the
presumed effects are to be
reached. Often the farmer
has local knowledge which
can contribute to the solu-
tions, and often the farm-
er’s motivation for finding
solutions grows after taking
ownership of the environ-
mental objectives.

Basically respect for each
other and each other’s ob-
jectives is essential in a
constructive dialogue. By
looking at environment and
production as a whole you
find new ways of solving
problems. Il
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Mapping the risk of P loss

Risk areas for P losses on agricultural land were mapped with the Danish P Index.

Aarhus University

Authorities and advisers require
tools for identifying critical
source areas of phosphorus (P)
loss to aid mitigation planning.
The P Index is a practical tool
well suited for screening large
areas since it has comparatively
low requirements regarding data
input and is integrated with GIS.
The P Index can rank fields ac-
cording to their relative risk for
P loss and is not a quantitative
loss predictor. In Denmark a
national, web-based P Index is

Senior Scientist Goswin Heckrath

Faculty of Agricultural Sciences
Institute of Agroecology and Environment
goswin.heckrath@agrsci.dk

presently being imlemented, and
the following is a brief summary
of the principles with examples
from the Ravn Lake catchment.

Method

Risk areas for P losses on agri-
cultural land were mapped with
the Danish P Index, which is a
modification of P indices de-
veloped in the U.S.A. during
the last 15 years (Sharpley et
al., 2003). The Danish P Index
maps each of the P loss proc-

esses individually: erosion, sur-
face runoff, leaching via the soil
matrix and leaching via macro
pores. Each P loss pathway is
characterized by three factors:
the P source, the risk of P mobi-
lization from the source, and the
risk of transport of mobilized P
to surface waters. Each of these
factors is based on relatively
easily available parameters (Ta-
ble 1). Erosion and surface run-
off were mapped with simple
topographic models using a 10-

Table 1. The Danish P Index (prototype and thus not yet fully documented in a scientific publication). E: erosion; SR: surface runoff, MA:
leaching via the soil matrix; MP: leaching via macro pores.

P loss Source Mobilization Transport
pathway
E Soil test P. Modelled soil erosion Distance along flow path from eroded
Fertilizer and area to nearest surface waters
SR manure taking | GIS-derived upstream discharge | Distance along flow path from edge
into account area to DEM-cells at the edge of | of field to nearest surface waters
amounts, timing | field. Accumulated winter
and method of | precipitation.
MA application Sub-surface P sorption capacity | Annual net-precipitation.
Presence of tile drains
MP Presence of macro pores.
Likelihood for macro pores to be
active.
Presence of tile drains.
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Figure 1. P Index classes for the transport process erosion in the Ravn Lake catchment (a).
For presentational reasons the whole field block is assigned a risk class in (a), although the
eroding area may only comprise a minor part of the field block (b). Legend (a): light grey: low

risk; dark grey: medium risk; black: high risk.

m resolution DEM. Information
on crops, fertilizer and manure
applications were taken from
national agricultural databases.
Cropping and fertilization were
in accordance with typical ag-
ricultural practice in Denmark.
Since data on soil P are not com-
monly available, a default value
of 50 mg Olsen P kg-1 was used
initially.

P Indices for the Ravnse
catchment

Risk classes for P Indices of
individual transport processes
were delineated by choosing as
class limits the median and the
90th percentile from the corre-
sponding distributions of P In-
dex values established for all ag-
ricultural land in Denmark. For
mapping P Indices nationally
representative regional distribu-
tions of soil P values were used

instead of a default value, as
done here. We chose percentiles
as class limits because the scien-
tific basis for defining absolute
class limits is lacking. Figure 1
shows the P Index classes for the
transport process erosion as an
example for the Ravnseg catch-
ment. Table 3 shows the total
area of high risk areas for P loss
processes. Most likely, the cal-
culated risk area is over-estimat-
ed since a relatively high soil test
P value of 50 mg Olsen P kg-1
soil was used for all field blocks.
Additionally, a riparian buffer
zone width of 0 m was used for
all streams and lakes, since actu-
al riparian buffers do not appear
on the maps used for calculating
the P Index, and since no buffers
are demanded along e.g. open
ditches in and between fields.
However 2-m buffer zones are
mandatory along most streams.

Table 2. Size of high risk areas of P losses to surface waters for different P
loss processes in the Ravnsg catchment as estimated by the Danish P Index.
Numbers in parenthesis state the high risk area as a percentage of the total

agricultural area.

P loss process

Area classified as high risk

Erosion

82 ha (8%)

Surface runoff 97 ha

%)

Matrix leaching

601 ha (55%)

Macropore leaching

481 ha (44%)

AGWAPLAN

In the approach presented here,
the area at risk of loosing P was
considered in the calcuation of
the P Indices, which in the case
of P leaching processes (matrix
and macropore transport) can be
a large part of the field block ar-
ea.

Mitigation measures

After having identified high risk
areas various mitigation meas-
ures can be planned for fields
prone to erosion, such as for ex-
ample establishing permanent
grass or fallow on sloping fields
or introduce buffer zones along
also small ditches and creeks. In
practice, before measures are be-
ing implemented local environ-
mental authorities have to eval-
uate the risk mapping by field
visits and farmer interviews.

References
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Barriers to the implementation of the
Water Frame Directive (WFD)

Aarhus University

The AGWAPLAN  project
builds on the basic assumption
that cooperation between farm-
ers and the environmental au-
thorities in specific catchments
is the most optimal solution for
implementing the WED for the
involved parties, both in eco-
nomic, environmental and hu-
man terms. Integrated advising
and good agricultural practice
(GAP) have been chosen as the
central themes for testing the
framework for cooperation in
the present project.

On the assumption that tech-
nical, agronomic and economic
barriers can be managed, we ha-
ve been focusing on social and
institutional conditions in the
sociological research in order
to get the cooperation to work
in practice, and not least, what
is the framework required for
the cooperation, and how should
this framework be established
in practice. As an introduction
to the AGWAPLAN project a
sociological barrier report was
made, where the different stake-
holders were interviewed about
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Senior Scientist Egon Noe

Faculty of Agricultural Sciences
Department of Agroecology and Environment
egon.noe@agrsci.dk

both their understanding of the
agronomic, technical and env-
ironmental barriers to reaching
the goals through integrated ad-
vising and what barriers were
seen as worth considering in or-
der to make integrated advising
work in practice. Main conclusi-
ons from the research were:

e Initially not all farmers
share the idea about cooper-
ation and good agricultural
practice as a means of im-
plementing the WFD. Some
farmers already felt that
they practised GAP within
the economic limits.

*  The farming enterprises are
very different in their organ-
isation and management and
there is a need to meet them
with different approaches
and solutions to achieve co-
operation.

e It’s a challenge to convert
WEFD targets at catchment
level to operational and fair
targets at farm level.

e In many cases an optimal
solution is expected to re-
quire cooperation at catch-

ment level.

» It is a challenge to establish
a reliable organisation for
cooperation between farm-
ers and environmental au-
thorities and for integrated
advising in the catchment.

» It is a challenge for the par-
ties to agree on how to es-
tablish the actual basis of
calculation for environmen-
tal decisions.

*  Many participants expressed
concern that they did not
have institutional and or-
ganisational support.

These results we have sought
to integrate in the development
of integrated advising in the
project. The present session will
focus on the results from a soci-
ological point of view, partly via
the reflections by Eike F. Stub-
sgaard as a project participant,
initially representing the county
council and later the municipal-
ity.

Mads Legdsgaard Madsen
will subsequently present the re-
sults from the sociological eva-



luation and the experiences that
have been made in the project.
Here focus will primarily be on
the challenge of integrating and
relating to the institutional ba-
se. Finally, we will discuss the
future challenges and perspec-
tives.Hl

AGWAPLAN
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Cooperative approach - structure and

time schedule

In catchment areas, where reduction measures are very high, a reference-group-structure should

be established for dialogue on means of achieving the objectives.

Aarhus Kommune
eis@aarhus.dk

The Water Frame Directive
(WFD) represents a new way of
governing. Guidelines for reduc-
tion have until now been mainly
general national guidelines, but
with the WFD the targets and
methods of achieving the targets
will be determined by local con-
ditions.

Why cooperate?

Preliminary calculations show
that in some places it will be
necessary to make considerable
changes in land use in order to
reach the environmental ob-
jectives. One example is Nors-
minde Fjord, where preliminary
model calculations show that a
50% reduction in nitrate leach-
ing will be necessary in order
to achieve a “good ecological
status”. At present the final en-
vironmental objectives that will
be necessary in order to fulfil
the WFD have not been com-
municated from the EU Com-
mission. Thus the necessary ef-
forts in order to reduce leaching
might vary, but a reduction of up
to 50% is a challenge to agricul-
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ture’s survival, and agriculture
has good reasons to enter into a
dialogue and find the solutions
that are most suitable for their
production.

The environmental authori-
ties purpose with cooperating is
to utilize the possibilities for a
total plan for the catchment, in-
cluding further environmental,
nature related and recreational
perspectives.

Cooperation - how?
AGWAPLAN has shown that
there is a limited tradition for
cooperation between environ-
mental authorities and agricul-
ture. There is no existing struc-
ture for cooperative approach
and there is a lack of knowledge
transfer. A “process at catch-
ment level” must solve these
challenges. During the process
there are two levels:

* A catchment level where the
national Environment Cen-
tres take the initiative

* A sub-catchment level
where the municipalities
take the initiative.

We suggest that the Environment
Centres establish a forum for
municipalities and representa-
tives of the stakeholders thereby
creating a platform for dialogue
and exchange of knowledge in
each catchment area i.e. the Gu-
denaa catchment. Each Environ-
ment Center must ensure that
knowledge is transferred to the
municipalities and to the repre-
sentatives of the stakeholders.
Thus the forum must consist of
technical representatives/ pref-
erably not politicians.

The municipalities and the agri-

cultural advisers must ensure:

1. that the farmers have the
necessary knowledge to as-
sess the effect of different
kinds of agricultural praxis
and

2. that the farmers have the
necessary qualifications to
understand scenarios and to
unassisted suggest solutions
on catchment level / across
boundaries of the individual
farm.
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Cooperative approach, when and how to do it?
Figure 1

Water- and Action Plans

Environment Center and
Municipality

Agricultural Advisor

Farmer

Idea phase

= Establish structure for
cooperation on catchment
and sub-catchment level

= Find op for

Suggestion for Water Plans

environmental interests
early in the planning
process

= U d and

Final Water Plans and
action programmes

Suggestions for municipal
Action Plans

communicate
environmental objectives
and processes

= Determine demands for
reduction on farm level

= Understand and communicate
environmental objectives and
processes

= Integrated advising

= Participate in cooperative
structure on catchment level

» Establish reference groups for
farmers in the sub-catchment

= Find optimal solution for
production interest early in the
planning process

* Integrated advising on
farm and catchment level

* Understand environmental
objectives and their own
influence on achieving the
objectives

= Strategic planning

= Participate in the farmers’ own
reference groups in the sub-
catchment

= Find solutions on farm level and
sub-catchment level possibly in
cooperation with other sectors

Final Action Plans 2010

Integrated advising

Integrated advising

Carry out their own strategy as
well as that of the sub-catchment

Figure 1. The cooperative approach is to build a structure of reference-groups with representatives from the stakeholders on catchment
level, on sub-catchment level and maybe even minor local levels. In the reference groups there is dialogue, knowledge transfer and estima-

tion of solutions in an iterative process.

AGWAPLAN has shown that
the agricultural advisers play a
very central role in the imple-
mentation of the WFD. Those
agricultural advisers who have
specialised in environmental
work are strong professional
sparring partners for the Envi-
ronment Centres, as well as for
the municipalities and the farm-
ers.

The agricultural advisers ha-
ve, or have the possibility of ac-
quiring, the competencies that
are necessary in order to ope-
rate on catchment level and on
the individual farm. The agri-
cultural advisers are able to un-
derstand and juggle the various

scenarios and to communicate

with environmental authorities

as well as farmers about advan-
tages and disadvantages of the
scenarios.

Simultaneously the agricul-
tural advisers have the farmers’
trust. Thus the advisers can me-
diate the wishes of both parties
and facilitate the implementati-
on of the environmental objec-
tives.

The success criteria for the
structure of cooperation are that
the farmers:

» are involved and obtain a
knowledge level that makes
them able to participate ac-
tively and competently in

local reference-groups.

e achieve insight and trust in
the professionalism behind
the environmental objec-
tives.

e examine the possibilities of
achieving the environmen-
tal objectives on their own
farm or in the catchment/
sub-catchment.

* implement the environmen-
tal objectives.

All stakeholders are responsible
for ensuring that a structure is
built and knowledge transferred
to an extent that will make this
possible. H
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Results from the evaluation of
integrated advising in the AGWAPLAN

project

Madsen
Aarhus University

ment

The AGWAPLAN project is of
current interest because as it
has run as a pilot project in ad-
vance of the implementation of
the WFD. All participants in the
project have been interested in
making a solid contribution to
the project to test if there is a
general advantage to be gained
from providing an integrated ad-
visory service.

This presentation summari-
zes results from the final evalua-
tion of integrated advising in the
AGWAPLAN project. The eva-
luation is based on a sociologi-
cal interview survey involving
representatives from all groups
of participants. Based on the ac-
tivities and experiences in the
project, the evaluation draws
conclusions about how to use
the integrated advising concept
in the future implementation of
the WFD and about which con-
ditions and demands should be
made from the participants to
ensure the best result from inte-
grated advising.

28

Research Assistant Mads Laegdsgaard

Faculty of Agricultural Sciences
Department of Agroecology and Environ-

madsl.madsen@agrsci.dk

Integrated advising in
catchment areas

From the analysis of the in-
terviews you will find that the
farmers involved in integrated
advising in the AGWAPLAN
project to a large extent changed
their understanding of the prob-
lems and their agricultural prac-
tice commensurate with the re-
duction targets. The farmers’
contribution is very dependent
on the catchment having a com-
mon objective that cannot be
solved by one farm alone, and
a well-defined target that can be
pursued by the farmer. In other
words, to ensure that farmers
take an active part, there has to
be a very precise formulation of
the problem to make the farmer
understand the causal relations
between his fields and the envi-
ronmental problem in question.
The results from AGWAPLAN
show that it is important that the
Environment Agency and lo-
cal authority cooperate to pro-
vide such an operational frame
for the integrated advisory ap-
proach.

Senior Scientist Egon Noe

Aarhus University

Faculty of Agricultural Sciences

Department of Agroecology and Environment
egon.noe@agrsci.dk

Organisational challenges
The involved parties in the plan-
ning and execution of the inte-
grated advisory service have ex-
pressed their satisfaction with
the dialogue produced by the
integrated approach. But at the
same time it is characteristic for
this dialogue that it mainly exists
between individuals and not on
an organisational level. The co-
operative approach in the shape
of integrated advising is as such
not just a challenge to coopera-
tion and dialogue between in-
volved organisations, but may-
be to an even greater extent a
challenge to the internal integra-
tion in the organisations. If inte-
grated advising should combine
environmental and production
considerations, there are three
challenges to be taken into ac-
count:

Internal integration in the
organizations

Agricultural advisory service

It is important that the farmer
does not rely solely on his crop
production adviser. It is impor-



tant that the environmental ad-
visers’ knowledge becomes part
of the daily advising. The con-
sultants in the agricultural ad-
visory service are becoming in-
creasingly specialized, which
results in an increasing demand
for change in the organisation
that must be able to integrate
knowledge from both produc-
tion and environment in one
complete advisory service for
the farmer.

Local authorities

The local authorities are also
faced with challenges if inte-
grated advising is to become an
option outside AGWAPLAN.
For the provision of integrated
advising the local authority has
been represented by employ-
ees who normally work in the
area of environmental approv-
als and regulation of farms. The
planning of catchment solutions
implies that the planner has ap-
propriate knowledge about the
local agricultural conditions.
Therefore it is an organisational
challenge for the authority to in-
tegrate local agricultural knowl-
edge in the planning of future
reduction targets. The speciali-
sation means that the employ-
ees working on planning the ac-
tion are not in dialogue with the
other participants and so the co-
operative approach to reduction
targets gets very difficult.

Integration across organi-
sations

Environment agencies and lo-
cal authorities

On 1 January 2007 the environ-
mental agencies and local au-
thorities took over the respon-
sibility for the implementation
of the WFD from the erstwhile

county councils. The influence of
the new environmental agencies
in AGWAPLAN was consider-
ably reduced because the envi-
ronmental authority was trans-
ferred to the local authorities.
At the same time much of the
biological and geological expert
knowledge was transferred to
the environmental agencies. The
necessary exchange of knowl-
edge between these organisa-
tions is a challenge if future im-
plementation of legislation is to
find a reasonable level between
production and environmental
considerations. Il

AGWAPLAN
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WAgriCo — An EU project pursues a new
approach - Water management and
agriculture join forces for clean water

WAgriCo Technical Coordination Hubertus Schiiltken
NLWKN- Office Hannover-Hildesheim

Hannover

hubertus.schueltken@nlwkn-h.niedersachsen.de

The aim of the European Water
Framework Directive is good
water quality. In many places,
however, present knowledge in-
dicates that the situation does
not conform to the requirements
of the Water Framework Direc-
tive. On reason for this is diffuse
pollution from the agricultural
sector (e.g. nitrate, pesticides)
which has a serious impact on
the quality of groundwater and
surface waters. In line with the
Water Framework Directive
there is therefore a need to de-
velop suitable strategies and pro-
grammes of measures that can
help to reduce harmful inputs
into bodies of water. This is pre-
cisely the central point of attack
of the three-year Life project
WAZgriCo that is being run joint-
ly with German and English
partners in representative pilot
areas of Lower Saxony and the
United Kingdom. The project is
designed to make an active con-
tribution to sustainable use of
water as a resource.
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Together with farms and in close
cooperation with research estab-
lishments, the project is identify-
ing and testing ways of achieving
good groundwater and surface
water status and reconciling the
interests of water resource man-
agement, agriculture and nature
conservation.

The WAgriCo project is ba-
sed on more than 10 years expe-
rience of the cooperation model
in the Lower Saxony drinking
water abstraction areas, and on
the work of the Voluntary Initi-
ative on Pesticides (programme
for reducing pesticide inputs) in
the United Kingdom. The focus
in this project is on large-sca-
le implementation of improved
water conservation measures
and the development of inno-
vative cooperative approaches
(multilateral cooperation).
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Project results: Modules for

sustainable water resource

management

Practical solutions through par-

ticipation by farmers and other

stakeholders

* Development of innovative
water conservation meas-
ures, e.g. rewards for im-
proving utilisation of nitro-
gen at farm level

* Suggestions for ecologi-
cally and economically ef-
ficient water conservation
measures that can be inte-
grated in agro-environmen-
tal programmes to support
sustainable water resource
management in the EU

»  Transfer of WAgriCo project
results to other EU member
states

* Support for the planning
and implementation of wa-
ter conservation measures
for various interest groups
from local to national level

The project receives assistance
under the European Union’s
LIFE Environment programme.



For further information: www.
wagrico.de and www.wagrico.
org

Contact persons

WAgriCo Overall Coordination
Dr. Astrid Kriiger

NLWKN- Head Office
Gottinger Chaussee 76 A
30453 Hannover

Phone: 0049 511 3034 3053
Fax: 0049 511 3034 3507
sstrid.krueger@nlwkn-dir.
niedersachsen.de

WAgriCo Technical Coordina-
tion

Hubertus Schiiltken

NLWKN- Office Hannover-Hil-
desheim

Gottinger Chaussee 76 A

30453 Hannover

Phone: 0049 511 3034 3016
Fax: 0049 511 3034 3507
hubertus.schueltken@nlwkn-
h.niedersachsen.dell
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Perspectives for implementation of the
WEFD in Germany

Supplementary agricultural measures. Process of selection and types of measures.

Lothar Nolte

Niedersachsisches Ministerium fiir Umwelt und Klimaschutz
lothar.nolte@mu.niedersachsen.de

The experiences with the selec-
tion of supplementary agricul-
tural measures in the Lower Sax-
ony region of Germany indicate
that supplementary measures in
Lower Saxony are necessary be-
cause the Nitrates Directive is
not sufficient for dealing with
sensitive areas in all cases un-
less the strictest level is applied
to the entire state area. The lat-
ter would restrict agriculture in
general disproportionally.

The tandem of basic and sup-
plementary measures allows for
designing tailored programmes
to comply with the timeframe
introduced by the WFD. To ha-
ve the cooperation of farmers, it
has been necessary to communi-
cate issues and discuss measu-
res — in Lower Saxony this sta-
keholder participation process
was helped by a LIFE project,
WAZgriCo.

It is essential to know how to
derive reduction aims, and how
to approach to assess the gap
between WFD targets and the
baseline. As an example nutri-
ent levels between coastal wa-
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ters and rivers and matching sur-
face water quality targets based
on modelling techniques can be
compared.

An interesting point raised
concerning communication with
farmers was that it was helpful
to discuss issues and measures
in terms of load reductions ra-
ther than concentration levels.

In terms of selecting types
of measures, voluntary measu-
res were given highest priority
(catch crops, manure manage-
ment, reduced tillage etc.). Ad-
ditional regulatory measures
will only be introduced if volun-
tary measures prove insufficient.
Financial instruments (e.g. in-
troducing a N-tax) would distort
the market if it was not applied
at EU level. Incentives to encou-
rage N-efficiency improvements
are under consideration.

In Lower Saxony the ap-
proach to determine the target
areas for reducing nitrogen has
been based on a range of cost-
efficiency estimates for diffe-
rent measures based on detailed
research.

Cost-effectiveness of measu-
res and their acceptance by far-
mers was subject to intensive
discussions. Measures to reduce
fertiliser use seem to be cost ef-
fective but of little acceptable to
farmers. Promoting catch crops,
improved manure management
and low-tillage cropping are
viewed as being cost-effective
measures as well as being of ap-
propriate acceptance.

A flexible approach is con-
sidered a prerequisite for a suc-
cessful programme implementa-
tion. In most of the cases it has
been reported that acceptance
levels improve through advisory
services. Furthermore, advisory
is required to utilise synergy ef-
fects.ll



The UK model

On February 2008 Defra Min-
ister Hilary Benn launched the
government’s water strategy for
England. The water strategy sets
out the government’s plans for
water in the future and the prac-
tical steps that will be taken to
ensure that good clean water is
available for people, businesses
and nature.

The success of the voluntary
approach taken up by farmers to
tackle diffuse agricultural sour-
ces of pollution has been recog-
nized by the government, and
the water strategy states that
Defra will continue to support
farmers on Catchment Sensitive
Farming , through the provision
of advice, guidance and funding
of good agricultural practices.
Defra has provided a national
budget for advising.

Farming

The single largest threat of dif-
fuse water pollution is from
agriculture. This is unsurpris-
ing, as agriculture covers 70%
of the land area of England and
sources of diffuse pollution, in-

Special adviser Irene Asta Wiborg
Danish Agricultural Advisory Service
iaw@landscentret.dk

cluding nutrients from fertilisers
and manure, are essential parts
of farming. Increases in nutri-
ent levels can result in toxic al-
gal blooms, resulting in adverse
impacts on the food chain which
supports fish, animals and birds.

Catchment Sensitive Farm-

ing Programme

Catchment Sensitive Farming
is land management that keeps
diffuse emissions of pollutants
to levels consistent with the ec-
ological sensitivity and uses of
rivers, groundwater and other
aquatic habitats, both in the im-
mediate catchment and further
downstream. It includes man-
aging appropriately the use of
fertilisers, manures and pes-
ticides; promoting good soil
structure and rain infiltration to
avoid run-off and erosion; pro-
tecting watercourses from faecal
contamination, sedimentation
and pesticides; reducing stock-
ing density; managing stock on
farms to avoid compaction and
poaching of land; and separating
clean and dirty water on farms.

AGWAPLAN

There are a number of approach-
es to ensuring that these practic-
es are adopted: advice, scheme
and regulation, and these are all
managed through the Catchment
Sensitive Farming Programme.

Why should agricultural
diffuse pollution be re-
duced?

Raised concentrations of pollut-
ants, such as nitrate and phos-
phorus, can have serious effects
on the health and diversity of our
fresh and marine waters includ-
ing the plants and animals that
live in those environments. Dif-
fuse pollution can also prevent
the use of water for drinking and
recreation, for example, from
the presence of pesticides and
faecal indicator organisms. Ad-
ditional pollutants such as sed-
iments can affect the health of
aquatic organisms, adding to the
loss of species diversity. Farm-
ing is not the sole cause of these
problems, but it does contribute
approximately 60% of nitrates,
25% of phosphorus and 70% of
sediments entering our waters,
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amongst other pollutants

How will reductions be

managed?

There will be taking forward

three specific strands in the pro-

gramme as outlined in the Gov-

ernment response to the 2007

consultation: advice, scheme

and regulation to tackle diffuse
water pollution from agricul-
ture.

* Government response to
consultation on diffuse wa-
ter_pollution from agricul-
ture.

Adyvice elements of the pro-
gramme are delivered through
the England Catchment Sensi-
tive Farming Delivery Initia-
tive (ECSFDI). This is delivered
across 40 Priority Catchments in
England, rising to 50 from Oc-
tober 2008. In addition, some
limited capital grants are offered
in these catchments. The regu-
lation is intended to be imple-
mented through an amendment
to existing legislation for Water
Protection Zones, under Section
93 of the Water Resources Act
1991.

CSF quick links

e Catchment Sensitive Farming

(CSF) Programme - What is
CSF? How does CSF link

with the Water Framework
Directive (WFD)?
*  The England CSF Delivery In-

itiative (ECSFDI) - What is
the ECSFDI?

*  Who is my CSF Officer?

*  Who apply for a capital
grant?

* Protection against water
pollution from agriculture,

diffuse sources. Summary
of responses received
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References
www.defra.gov.uk/farm/envi-
ronment/water/csf

Environmental Steward-
ship

A key focus is the targeting
of Higher Level Stewardship
(HLS). The aim is that these tai-
lored agreements secure maxi-
mum gain for the environment
by channelling money efficient-
ly to farmers and land managers
who can create environmental
and public benefits.

21 years of achievement
Since 1987, agri-environment
(AE) schemes have:

e restored more than 17,000
km of hedgerow

e created over 4,800 km of
footpaths, and 2,400 km of
cycle paths and bridleways

» assisted recovery of a range
of species including the
stone curlew, bittern, twite
and cirl bunting,

* helped toward the target of
bringing 95% of Sites of
Special Scientific Interest
into favourable condition by
2010.

Uptake of schemes
Environmental Stewardship
(ES) was introduced in 2005 as
the successor scheme to ESA
and CSS. It is already clear that
the Entry Level Scheme (ELS)
IS a major success, accounting
for over half the area of Utilis-
able Agricultural Area (UAA) in
England. Altogether 63% of the
UAA is currently in an agri-en-
vironment scheme. This is the
baseline against which we must
measure future progress.

Where to next with ES?

Our target is to get 70% of eli-
gible farmland into an agri-en-
vironment scheme by the end of
March 2011. We have the fund-
ing to do this from the UK and
the EU. It means we need to in-
crease the overall uptake of land
by 7%. We would expect most of
the new land to come into Entry
Level Stewardship, with some
moving into Organic Entry Lev-
el Stewardship and Higher Lev-
el Stewardship.

However, around 33% of the
land in schemes is in agreements
that are due to expire before the
target date of 2011. Most of the-
se are in ELS and to meet our
70% target we must renew these
agreements. This will be a ma-
jor undertaking, particularly the
large numbers of agreements
that come to renewal in summer
2010. We need your continued
support and advice if we are to
succeed! H
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