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FOREWORD

One main objective for Baltic Sea 2020 is to reduce the eutrophica-
tion of the Baltic Sea. The reduction of nutrient leakage from inten-
sive livestock farms to the Baltic Sea, through technical development
and spreading information on “Best Available Technologies” is one
important activity to reach this objective.

This report with findings and recommendations concerning “Best
Available Technologies for Manure Treatment” is produced by Hen-
ning Lyngse Foged and his colleagues at the Innovation Centre for
Bioenergy and Environmental Technology (CBMI), commissioned by
Baltic Sea 2020.

The report focuses on leaching of nutrients from the huge
amounts of manure produced by intensive rearing of pigs in the
EU Member States of the Baltic Sea catchment area, and evaluates
the technological solutions to reduce this leaching. The report does
not evaluate the leaching reduction potential of agricultural practi-
ces, such as spreading techniques, timing of spreading, buffer areas,
wetlands etc. These important measures are discussed by many other
actors involved in reducing eutrophication in the Baltic Sea.

Baltic Sea 2020 will promote the recommended technologies
within the Baltic Sea catchment area. We hope that other organisa-
tions, institutes and authorities will find the report useful and apply
its findings, for example in the review process of the IPPC Directive
and its reference documents, in agricultural advisory services, within
the Baltic Sea Strategy and within the multiple ongoing projects
aiming to develop intensive animal production within the Baltic Sea
region in an environmentally sustainable way.

Stockholm January 2010

Conrad Stralka
Executive Director Baltic Sea 2020

Lotta Samuelson
Project Manager Baltic Sea 2020
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INTRODUCTION AND BACKGROUND
DESCRIPTION

Leaching of nutrients from sites with intensive
rearing of livestock, also known as agricultural hot
spots, has been identified by the Helsinki Commis-
sion as a prioritized area. Data shows that the amount
of Phosphorous (P) and Nitrogen (N) in livestock
manure spread on agricultural land by EU Member
States in the Baltic Sea catchment area is 3—4 times
higher than the amounts discharged from all hous-
eholds in the same area.

The objective of this report is to identify the most
effective technologies to reduce leaching of nutrients
from farms with intensive rearing of pigs. Technolo-
gies which reduce airborne emissions or for storage
and spreading of livestock manure are not consi-
dered. Technologies have been evaluated based on
their potential to reduce nutrient leaching in a cost
effective way.

Nitrogen (N) leaching from livestock manures
happens especially as percolation through soil layers
when it is applied on fields in an imprecise way, not
being based on norms and fertiliser planning, or
when it is distributed to bare soils or in any case at
periods, ways and situations where the nutrients are
not taken up by the crops.

Phosphorus (P) is lost to the environment via
run-off and leaching, largely for the same reasons
as mentioned for N, but closely connected to soil
erosion mechanisms and the P content of the soils.

It is on basis of data in Table 1 and Table 2
(Chapter 1), concerning fertiliser norms (norms have
a certain correlation to the removal by the crops) and
the livestock density in the target countries, suggested
that the minimising of P leaching from livestock
manure first of all is ensured via distribution on a
sufliciently large agricultural area. There is in the BSR
averagely 37 kg N and 9 kg P per ha in the produced
livestock manure (Table 2) — it would in relation to
the Nitrates Directive and the HELCOM Conven-
tion be possible to expand the livestock production
(170 kg N/ha / 37 kg N/ha =) 4,6 times, and in

relation to the need of P as nutrient for typical crop

rotations (Table 1) be possible to expand the livestock
production (25 kg P/ha / 9 kg P/ha =) 2,8 times

The listed EU legislation would, if fully imple-
mented and enforced, hinder point source hot spot
pollution from installations for intensive rearing of
pigs, caused by leaching of N and P from the pro-
duction site — hotspot pollution is especially related
to lack of or insufficient livestock manure storages
and/or keeping livestock in stables without floors or
without watertight floors. However, only four of the
eight target EU Member State countries have desig-
nated the whole territory as Nitrate Vulnerable Zones
(NVZ’), despite being part of the Baltic Sea Region
(BSR). Farms that are not under the IPPC regulation
in the non-NVZ parts of those Member States may
escape requirements for manure storages and other
leaching prevention measures.

The Integrated Pollution Prevention Control
(IPPC) Directive is identified as having potential to
promote the most efficient technologies for manure
treatment, for the intensive rearing of poultry and pigs.

METHODOLOGIES AND ORGANISATION

It is anticipated in this report that there is a correla-
tion between leaching and field effect (also called
bio / plant availability) for N, except in cases where
the N is converted to free N — N2 or other airborne N.

The word “technologies” shall in this report be
understood in a broad sense, for instance according
this definition: “Technologies is the application of
scientific or other organized knowledge - including
any tool, technique, product, process, method or
system - to practical tasks”.

It is also emphasized, that this report does not
consider various trade marks, brands, solutions or
concepts offered by individual producers — behind
those are typically a clone of the technologies men-
tioned in this report, or/and one or more technolo-
gies that are optimised for specific purposes.

The term “leaching” is consistently used to
describe all N and P reaching the Baltic Sea, either
through leaching or run-off.

The complete list of manure treatment techno-
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logies requires an estimation of the cost efficiency of
the leaching reduction. It is for this purpose necessa-
ry to make a few assumptions. In order to rationalise
this as well as to make the comparison and compe-
titiveness of the various technologies more clear, we
have developed five farm scenarios.

A questionnaire was elaborated and transformed
into a digital survey, see Annex F. Members of the
IPPC Technical Working group (Annex G) and
IPPC Information Exchange Group (Annex H) were
invited to participate in the survey. Ten persons re-
sponded, most of them from the Technical Working
Group.

Interviews were performed with staff at the IPPC
Department at DG Environment, the European
IPPC Bureau and with national responsible autho-
rities for implementation of the IPPC Directive in
Denmark, Poland and Sweden (list of people met in
Annex C). Additional information has been sought at
DG Environment and IPPC Bureau web pages.

INFORMATION GATHERED
We have established a list of more than 40 technolo-
gies for livestock manure treatment.

The list of livestock manure treatment techno-
logies indicates whether the technologies can stand
alone or they can be pre- or post-treatments to other
treatments. For livestock manure treatment, several
technologies are often built together to improve the
technical and economic efficiency of the treatment.

The total number of "IPPC farms” (pigs; sows
and poultry) in the EU-25 is around 16.000. This is
less than 0,1% of the total number of farms in the
EU-25. On these farms, 16% of the total number of
production pigs, 22% of the total number of sows,
and around 60% of the total number of poultry are
kept (2008). There are 1.328 IPPC installations for
the intensive rearing of pigs in the Member States
surrounding the Baltic Sea (Table 7).

The IPPC directive sets no limits regarding emis-
sions of nutrients from installations for the intensive
rearing of pigs, but refers to other Community legis-
lation to be applied as maximum emission limit vales.
The Nitrate Directive limits the annual amount of
N from livestock manure in designated N vulnerable
zones to be maximum 170 kg/ha.

OVERALL RECOMMENDATIONS
The complete list of identified livestock manure treat-
ment technologies has been reduced in different ways
in relation to the specific needs and purposes of this
project. Priority was given to technologies with pro-
ven leaching reduction effect that are commercially
implemented, with no apparent negative impacts on
the environment or ethical considerations and with
proven and acceptable economic performance.

The Project Leader has on basis of reviews, study
tours meetings and discussions formulated the fol-
lowing recommendations:

Recommended best available technology
for manure treatment for intensive rearing
of pigs, to reduce leaching of nutrients

cost effectively

Anaerobic digestion is the best technology for the
reduction of N leaching. Digested pig slurry has a
well validated higher field effect, whereby more N is
re-circulated in the agricultural production, and less
is leaching, ultimately to the Baltic Sea. Each cubic
metre of pig slurry that is anaerobic digested would
result in around %2 kg less leached N, provided the
digestate is used according a fertiliser plan. The esti-
mate of ¥2 kg less leaching is based on a field effect of
digested slurry, which is reported to be 17-30% hig-
her than non-digested slurry (Birkmose et al., 2007),
but considering as well that the increase in field effect
is in the lower range for pig slurry, a conservative
estimate of 10% increase in field effect is used (10%
x 5 kg N per m3 slurry = ¥ kg N/m3). Digested
slurry is furthermore much more homogenous and
can be spread on the fields with higher accuracy as
fertiliser, and it better incorporates and binds to

the soil. Break-even for the economic performance
of an anaerobic digestion plant is calculated to be
around € 0,1 per kWh electricity that can be sold,
with a reasonable use of the heat. Anaerobic diges-
tion plants are found in all target countries, except
Latvia (Birkmose et al., 2007), although two third
of the around 100 plants in the target countries are
found in Denmark. On EU level the target countries
are currently only holding around 2% of the total
number of anaerobic digestion plants. Anaerobic
digestion is internationally a well known technology,
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which is seen as a way to meet waste, environmental,
climate and renewable energy targets. The main pro-
moters to spread the use of anacrobic digestion are
financial support for their installation and running
costs, ensuring the market (sale of electricity, biogas
and/or heat, grid connection, guaranteed prices for a
number of years), designation of places to situate the
plants, and incentives for the cooperation to establish
and run the plants.

The mandatory use of official P fertiliser norms is a
way to ensure that livestock manure is not overdosed,
as it easily happen when only the limits for N fertilisa-
tion is respected (Scenarios II and III). The HELCOM
Convention decides that official P norms should be
taken into use in all target countries, but this has so far
only happened in four of the target countries.

P-index is a technology that supplements the P
norms in the way that it further indicates, where
there are high risks of P leaching despite the dosing

is kept under the P norms. P-indexes are compulsory
for installations for the intensive rearing of pigs in
Towa, USA, and have in Denmark been tested on
pilot basis in a restricted area in connection to a LIFE
project. Heckrath et al. (2007) made a review on P
indexing tools for the Nordic countries, and conclu-
des e.g. that:

«  “Without addressing the role of critical source
areas for P loss, policy measures to abate diffuse P
losses are likely to be ineffective”;

«  “A common feature is that they are empirical,
risk-based, user-friendly decision tools with low
data requirements.”; and

«  “Phosphorus indices vary between the four
Nordic countries in response to different
agriculture, soil and climate.”

Development of both P norms and a P-index would
largely require cooperation among the relevant stra-
tegic and development research institutes around the
Baltic Sea, as well as policy decisions, information
campaigns and other measures for the implementation.

Separation technologies can for many installations

for the intensive rearing of pigs (Scenarios II to V) be
a really good technology for ensuring a balanced fer-
tilisation on own agricultural lands and export of the
P rich fibre fraction to regions where it can be used
in an environmentally safe way. Storage and transport
of the fibre fraction must happen in a way that avoids
seepage and evaporation of ammonia and laughter
gas. Alternatives to export of the fibre fraction might
be to combust or thermally gasify it, possibly after
further drying and maybe pelletizing, in which case
the charcoal or ash can be used as fertilisers at other
farms — however, these technologies needs further
research to verify their environmental and economic
performance when used for fibre fraction from pig
slurry. Separation would typically be an integrated
part of an anaerobic digestion plant, but it can also
be a stand-alone technology. It is relatively easy to
implement on a farm basis, but solutions have been
seen with mobile separators, that can go from farm to
farm and separate a batch of slurry, and in this way
ensure a high utilisation of the investment. Sepa-
ration technologies are well known in the BSR and
internationally, and 3% of slurries in Denmark were
separated in 2007 (Hjorth, 2009).

Certification of persons that transport and/or spread
slurry would be a precaution against accidental spills,
leading to both N and P leaching. The certification
would be a very cost-eflicient way to ensure that
persons who deal with slurry are aware of its poten-
tial harmful effect on the environment, and of all
regulations related with the transport and disposal of
slurry. Certification requirements are compulsory in
Iowa, USA, and are internationally comparable with
the required certification of personnel that deal with
pesticides.

Evaluation of the IPPC directive efficiency to
promote the recommended technologies
The Integrated Pollution Prevention Control (IPPC)
directive regulates that Best Available Techniques
shall be used to minimize pollution of nutrients to
water from farms with intensive rearing of pigs. It
has therefore the potential to promote the techno-
logies recommended above. The Directive has been
in force since 1996, and has functional procedures
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for communication, implementation and evaluation
of Best Available Techniques. Manure treatment is
used more and more as a response to legislation and
policies related with waste handling, environmental
loads, climate gas emissions and renewable energy
production. Livestock manure treatment technologies
have impacts on the leaching of N and B, and they
should have high priority in the coming revision of
the BREF document.

Regarding BATs to prevent leaching of nutrients
from intensive rearing of pigs to water, the report
identifies the following areas for improvements:

1. The Technical Working group members should in
the ongoing review of the BREF document consider to

 update the current BREF document with the

latest technologies for manure treatment and
expand their presentation, especially with
information about their cost-efficiency in
relation to minimizing leaching of nitrogen
and phosphorous to water

* specify criteria for what is to be considered as a
BAT in the revision process, and communicate
them in the guiding documents to prepare the
BREF documents.

2. Off farm treatment of manure is currently not
regulated by the IPPC directive. As off farm treat-
ment is likely to be more and more widespread, these
installations should be considered during the revision
of the IPPC Directive to be listed in Annex 1, to
ensure that cost effective treatment of large amounts
of manure off farm does not pollute water and air.
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1.1: BACKGROUND

Leaching of nutrients from sites with intensive
rearing of livestock, also known as agricultural hot
spots, has been identified by the Helsinki Commis-
sion as a prioritized area. Data shows that the amount
of Phosphorous (P) and Nitrogen (N) in livestock
manure spread on agricultural land by EU Member
States in the Baltic Sea catchment area is 3—4 times
higher than the amounts discharged from all hous-
eholds in the same area.

Consultations have been done on the value and
potential for Baltic Sea 2020 to address manure
handling at intensive livestock farming with e.g.
HELCOM, Swedish Institute of Agricultural and En-
vironmental Engineering (JTI), Swedish University
of Agricultural Sciences (SLU), Swedish Environme-
ntal Research Institute (IVL) and the Federation for
Swedish Farmers (LRF). There is concordance on the
importance to reduce nutrient leakage from intensive
livestock farms to the Baltic Sea, through technical
development and spreading of “Best Practices”.

Baltic Sea 2020 has initiated a project to identify
Best Available Technologies to reduce leaching of nu-
trients from farms with intensive rearing of pigs. The
target area of the project is EU Member States of the
Baltic Sea area: Sweden, Denmark, Poland, Germany,
Finland, Estonia, Latvia, and Lithuania.

Based on analyses of current projects and activi-
ties, existing EU legislation and with consideration
to the sources of origin of N and P leaching to the
Baltic Sea, the report focuses on:

+ Pig production in herds of more than 2.000 pigs

 Technologies for manure treatment rather than
practices for manure storage and spreading

e Denmark and Poland’s parts of the Baltic Sea
river basin area

1.2: TURNOVER OF N AND P IN THE
AGRICULTURAL ENVIRONMENT

When focusing on the N and P in livestock manure it
is important to clarify the process stage from animal
to final disposal. Figure 1 indicates via indexes the ty-
pical retention of N and P in agricultural production
systems that respect good agricultural practices — the
rest is generally lost to the environment.

N is lost to the environment both via emissions,
leaching and run-off. Typically the emissions are
relatively high in pig stables, but emissions can also
happen from manure storages and in connection
with spreading. Run-off happens if manure is spilled
on the ground, if the floors in stables and the walls
and floors of the manures stores are not water tight,
if there is a long time span between spreading of
manure on the fields and the incorporation into the
soil, or if livestock manure is spread on steep, frozen
or water saturated soils.

Nitrogen (N) leaching from livestock manures hap-
pens especially as percolation through soil layers
when it is applied on fields in an imprecise way, not
being based on norms and fertiliser planning, or
when it is distributed to bare soils or in any case at
periods, ways and situations where the nutrients are

Manure leaving

--

animal

Manure leavin
stable

Re-circulated in the
crop

Manure leaving
storage

Figure 1: Recirculation of N and P in the agricultural production, based on Poulsen & Kristensen (1998) and Birk-
mose et al. (2007) as concerns manure leaving animal, stable and storage, while indications for P as well as amounts
re-circulated in the crop largely are own estimates in situations, where good agricultural practices are applied.

10



BEST AVAILABLE TECHNOLOGIES FOR MANURE TREATMENT

BALTIC SEA 2020

1: INTRODUCTION AND BACKGROUND DESCRIPTION

Greenhouse

gas effect
Acidification
Ammonia | \
! \\ .
} Ammonia &
Q\ Nitrous oxide
!- i \ Drainage

o e

Eutrophication
Nutrient overload -

Eﬁ’K U A A s e S e
oo

Groundwaters
pollution

Figure 2: The agricultural N air/soil/water exchanges and possible impacts (European Communities, 2002:

http://ec.europa.eu/environment/water/water-nitrates/pdf/91_676_eec_en.pdf).
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Figure 3: The agricultural P soil/water exchanges and possible impacts (after Parton et al., 1988).
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8,6t 175 20 70

Winter wheat )

Clover grass with

less than 50% 43,4t 238
clover, in rotation
Winter rape seed 3,8t 181

29 210

27 90

Table 1: Extracts from Danish fertiliser norms (2008). Figures per 1 ha of the best soil quality (clay soils)

not taken up by the crops.

Phosphorus (P) is lost to the environment via
run-off and leaching, largely for the same reasons
as mentioned for N, but closely connected to soil
erosion mechanisms.

N and P have completely different turnover in the
agricultural environment, as seen from figure 2 and 3.

Excess fertilisation with P is not necessarily
leached like the case is for nitrogen, but can go
into the turnover of the various phosphorus types/
compounds in the soil layers, whereof some are pas-
sive and/or only slowly converted to other forms.
Agricultural soils can bind varying amounts of P but
accumulation increases the amount of labile P and
the risk for P leaching.

1.3: RELATION BETWEEN CULTIVATED
LAND AND LIVESTOCK PRODUCTION IN
BALTIC SEA AREA

Manure is according to EU policies considered as a
waste, which must be accounted for by the owner
of the livestock production, and disposed of as crop
fertiliser in a sustainable way. In order to implement
these policies the Member States must basically

e introduce official N fertilisation norms;

« introduce official manure standards; and
+ set requirements to the field effect! of the
livestock manures.

Table 1 shows examples of fertiliser norms in Den-
mark. The norms are largely correlated to the amount
of N, P and K that is removed with the crop. They
are determined according fertiliser trials. The N
norms are in Denmark re-calculated into economic
optimal norms (typically 15-20% lower than abso-
lute optimums), and politically reduced further with
10% - see Figure 4.

The Danish N fertiliser norms are therefore low
in comparison to countries without a politically de-
termined maximal use of N fertiliser. It is often seen
in the new EU Member States, where farm advisory
services are relatively weak and farmers generally
poor, that farmers either do not use economic opti-
mal fertiliser amounts, or - if they can afford to buy
fertilisers - fertilise after optimal productivity levels.

The Danish authorities have in an app. 100 pages
publication informed about the official N fertiliser
norms, manure standards and field effects, which all
farms have to respect and use, and there is a new and
updated publication every year (Danish Ministry of
Food, Agriculture and Fisheries, 2008).

T The field effect, also called bio-availability, express the amount of N in mineral fertiliser that gives the same crop

yield as 100 kg N in livestock manure.

12
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A Yield

PO
EO

LM

>

Kg N per ha

Figure 4: Typical s-formed fertiliser response-curve, indicating the productivity optimum (PO), the produc-
tion economy optimum (EO), determined by the price vector (N and crop), and the legislative maximum (LM).

From livestock manure, 1.000 In livestock manure, kg per ha
tonnes . agricultural land
Country jand, 1:000 ha
o
DE 89.445 15.787 2.051 44 8
DK 166.063 34.758 2.077 80 17
EE 23.514 7.634 1.160 20 7
FI 84.685 22.076 2.387 35 9
LT 72.255 27.332 3.527 20 8
Lv 60.956 21.960 2.826 22 8
PL 347.278 128.938 14.247 24 9
SE 136.585 22.389 2.698 51 8
SUM /AVERAGE 980.781 280.874 30.973 37 9

Table 2: Estimates of N and P in produced livestock manure in relation to the agricultural land in the Baltic Sea
catchment area of the target countries. The agricultural land is according to Granstedt et al. (2004), and the
production of N and P is according EU’s Joint Research Centre.

2 ytis emphasized, that the figures are for the BSR part of Denmark, only. The average N amount in livestock density for the
entire Denmark is around 110 kg.

13
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Animal type

Kg plant nutrients in the
livestock manure

1 1 sow in one year, with a production of 26 piglets till 7.3 kg, contribution 156 4
from mating and farrowing stable, fully slotted floors ’

2 | Same as above, contribution from farrowing stable 6,3 1,7

3 | 10 piglets produced, 7.3 to 32 kg, fully slotted floors 4,5 1,4
Total for a sow in one year with production of 26 piglets of 32 kg (1 + 2 +

4 33,6 9,3
2.6 x 3)

5 | 10 production pigs produced, 32 to 107 kg, drained floor + slots (33/67) 26,4 5,3

6 | Total for a pig production, per 1 sows and 26 pigs produced (4 + 2.6 x 5) 102,2 23,1

Table 3: Examples of content of N and P in pig slurry (Ministeriet for Fadevarer, Landbrug og Fiskeri, 2008).

The Baltic Sea area covers 2.3 million square kilo-
metres, with a population of 90 million. The land use
of the area is unique, with 50% afforested and 20%
arable land. Approximately 30% of the Baltic popula-
tion lives in the countryside. The Baltic Sea covers an
area of around one fourth of the total catcchment area.

Table 2 shows a calculation of the load of N and
P in livestock manure in all the target countries.

It is by comparison of Table 1 and Table 2 seen,
that the average level of N and P in the produced
livestock manure is far below the needs of the crops,
as defined by the Danish fertiliser norms in Table 1
(economic optimal norms, politically reduced with
10% in case of N) as well indicated by the Nitrates
Directive, setting a limit of 170 kg N in livestock
manure per ha. The highest production of plant nu-
trients in livestock manure, i.e. the livestock density,
is seen in the Danish part of the Baltic Sea catchment
area, followed by Sweden.

It is on basis of data in Table 1 and Table 2
concerning fertiliser norms (norms have a certain
correlation to the removal by the crops) and the live-
stock density in the target countries, suggested that
the minimising of P leaching from livestock manure
first of all is ensured via distribution on a suffi-
ciently large agricultural area. There is in the BSR
averagely 37 kg N and 9 kg P per ha in the produced
livestock manure (Table 2) — it would in relation to
the Nitrates Directive be possible to expand the live-
stock production (170 kg N/ha / 37 kg N/ha =) 4,6
times, and in relation to the need of P as nutrient for
typical crop rotations (Table 1) be possible to expand
the livestock production (25 kg P/ha /9 kg P/ha =)
2,8 times?.

By comparing Table 1 and Table 3 is seen, that P
typically would be the most limiting factor in a ba-
lanced fertilising with livestock manure according the
needs of the crops - see Table 4. It is seen, that the

3 25 kg P/ha is recommended by HELCOM as fertilising norm.
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plant nutrients in slurry from production pigs is a bit
better in balance with the needs of the crops than the
case is for slurry from sow production. However, in
all cases, whether a limit of 170 or 140 kg N per ha
is used as a limit for fertilising with livestock manure,
the spreading of P on the fields is above the P norms
for a typical crop rotation on a pig farm.

It should be noted in connection to the Table 1
and Table 4 that winter wheat is the most commonly
grown crop on pig production farms in Denmark
(Weznes et al., 2009) and probably in the entire
Baltic Sea Region (BSR). Fertiliser norms for grass is
also shown in Table 1, although this is not a com-
mon crop on pig production farms — however, grass
is basically a protein crop, therefore requiring a high
N fertilisation, and being the reason for derogations
admitted cattle farms in Denmark and Holland to
the general rule of maximally 170 kg N per ha from
livestock manure.

According HELCOM Convention, Annex 111
section 2.1, “The maximum number of animals
should be determined with consideration taken to
the need to balance between the amount of P and
N in manure and the crops’ requirements for plant
nutrients.” It decides for Contracting Parties that
“The amount of livestock manure applied to the land
each year including by the animals themselves should

Number of animals that can be
contained within 1 ha of winter
wheat according norms in Table 1

Animal type

Total for a sow in one year
with production of 26 5,1
piglets of 32 kg

10 production pigs
produced, 32 to 107 kg,
fully slotted floors

64,4

2,2 47,43

37,7

not exceed the amount of manure containing 170 kg/
ha nitrogen and 25 kg/ha phosphorus with a view to
avoiding nutrient surplus, taking soil characteristics,
agricultural practices and crop types into account.”

Four of the eight target countries have conse-
quently introduced official P norms for fertilising:

In Sweden and in Lithuania the norms have been set
as a general limit without respect to the actual crop
grown. The limit in Sweden is 22 kg P per ha, and
similarly 40 kg P20O5 in Lithuania. German farmers
are restricted by a P balance of 20 kg P20O5 per ha
(Foged, 2008). Denmark has introduced a maximal
allowed spreading of 140 kg N in livestock manure
per ha, but as seen from Table 4, this is not a suf-
ficiently low rate to avoid over-fertilisation with P;
Danish installations for the intensive rearing of pigs
typically maximise their production up to the 140 kg
N per ha limit. In Finland the P limits are based on
crops grown and the soil P content. If only manure is
used as P-fertilizer about 18 kg of manure total P can
be spread for grain crops (if the soil P content is not
very high).

Annex L includes statistics about the pig pro-
duction in Denmark, Poland and Sweden, as well as
maps with the geographical placement of pig farms
in Denmark and the installations for the intensive
rearing of pigs in Poland.

Kg P spread per ha per year, if the
limit for N fertilisation in livestock
manure is fully utilised

140 kg N per ha
as limit

170 kg N per as
limit

38,75

34,12 28,11

Table 4: Number of sows or production pigs that produces N and P equivalent to the consumption of one ha
winter wheat - by comparison of Table 1 and Table 3, and amount of P spread if the allowed spreading of N

is the limiting factor.
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1.4: EU LEGISLATION IN RELATION TO

THE PROJECT

EU has already taken steps to generally reduce the
pollution with N and P from livestock production,
especially addressing the hot spot point sources and
the pollution from intensive installations for the
intensive rearing of pigs, via the following legislation:

« EU’s Nitrates Directive (91/676/EEC) introduce
the voluntary Codes of Good Agricultural
Practices, the designation of Nitrate Vulnerable
Zones (NVZ’s) for areas with high nitrate levels
in the waters or risks of this, and a mandatory
Action Programme for farms within the NVZ’s.
The Action Programme require farms to fertilise
according the needs of the crops and not spread
livestock manure in periods where lands are
water saturated or frozen — indirectly this is a
requirement for sufficient manure storage capacity.

»  Council Regulation 1257/1999 on rural develop-
ment support requires Member States to set up
Rural Development Programmes, which shall
“provide for agri-environment measures through-
out their territories, and in accordance with
their specific needs”. These programmes shall be
approved by the EU Commission.

«  Regulation 1698/2005 provides the basis for
Member States” support to farms’ investments in
manure storages etc.

*  Regulation 1782/2003 sets the frames and
conditions for farms’ receive of financial support,
the so-called Cross Compliance (CC). The
Nitrates Directive as well as other environmental
EU legislation is part of the CC criteria. This
means that the sanction for violating the Nitrates
Directive is strengthened.

e The IPPC Directive (2008/1) determines that
intensive pig and poultry farms must have an
environmental approval. The installations for the
intensive rearing of pigs are defined as those
having more than 750 sows or 2.000 places for
production pigs (over 30 kg). The environmental
approval is conditioned compliance with all
agro-environmental legislation, use of Best
Available Techniques (BAT’s) to minimise
pollution of water, air and land, and compliance
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with specified emission limits.

+ The Animal By-products Regulation (1774/2002)
regulates the disposal of fallen stock (dead live-
stock) and other animal by-products.

Annex ] gives, as an example from a Member State,
Poland, a more detailed description of the way the
Nitrates Directive is implemented in Polish legisla-
tion and Annex K the same for Denmark.

The listed EU legislation would, if fully
implemented and enforced, hinder point source
hot spot pollution from installations for intensive
rearing of pigs, caused by leaching of N and P
from the production site — hotspot pollution is
especially related to lack of or insufficient livestock
manure storages and/or keeping livestock in stables
without floors or without watertight floors.
However, only four of the eight target EU Member
State countries have designated the whole territory as
Nitrate Vulnerable Zones (NVZ’s), despite being part
of the Baltic Sea Region (BSR). Farms that are not
under the IPPC regulation in the non-NVZ parts
of those Member States may escape requirements
for manure storages and other leaching prevention
measures.

The EU legislation had to be enforced in the
new EU Member States by year 2008 as concerns
the Nitrates Directive, by year 2009 concerning the
Cross Compliance and by October 2008 concerning
the IPPC Directive. The European Commission’s
monitoring of the implementation process, combined
with the duration of the infringement procedures
makes it unclear whether the legislation in fact is
enforced. However, the general impression is that the
enforcement lacks behind the schedule in the new
EU Member States.

1.5: OTHER PROJECTS IN THE AREA OF
MANURE PROCESSING/TREATMENT

The projects listed in sections 1.5.1 to 1.5.5 below
have related objectives with “Best Practise Manure
Handling”. The results in this report will be essen-
tial knowledge for projects in the area of manure
processing/treatment in order for them to proceed
effectively.
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1.5.1: HELCOM agricultural hotspots project
According to Helsinki Convention, and the revised
Annex 11, special measures and Best Environment
Practice and Best Available Techniques in agriculture
should be applied by the contracting states in the
entire territory of the catchment area of the Baltic
Sea. Unlike the IPPC directive, environmental per-
mits should also be applied also to cattle farms >400
units. There are three ongoing processes dealing with
agricultural hot spots:

1) To develop a prioritized list of single installations
of intensive rearing of poultry, pigs and cattle.
This list will be bases for decision on inter-
nationally financed investment projects for farm
infrastructure improvements. The objective is to
collect information on nutrient load potential,
taking into account simple production criteria
and manure handling measures, as stipulated in
the convention. This should be done by collecting
existing information readily available (statistics,
IPPC permits, EU EPER/PRTR, etc) and rely on
voluntary reporting by countries for additional,
more specific information on individual agricul-
tural installations. The easily accessible background
information has been gathered and summarized.
Specific information on pollution potential and
pollution loads for individual installations is
being collected.

2) Development of criteria for agricultural point
source hot spots. This is an ongoing process
within HELCOM to revise the HELCOM Hot
Spot system to be more precise and to show
specific information per each installation. The
exact criteria for designation as an agricultural
point source hot spot will be discussed among
the contracting states in the upcoming HELCOM
LAND workshops and meetings in November
2009 and January 2010.

3) BALTHAZAR -project, financed by EU. The
objective is to facilitate the implementation of
the HELCOM Baltic Sea Action Plan in Russia,
with respect to the objectives of the eutrophication
and hazardous substances segments of the BSAP.
The specific goal of the project in the agricultural
sector is to develop pilot projects on the priori-

tized installations of intensive animal rearing,
with a focus on mitigating the environmental risk
posed by these installations to the Baltic Sea. A
final report with a prioritized list of the selected
installations and proposals for pilot projects is
expected to be finalized in February 2010.

1.5.2: Manual for start of new biogas plants
in Denmark

The Danish government has launched a ‘Green
Growth’ plan to increase the biogas treatment (and
other treatment for energy purposes) of slurry from
presently 5% to 50% before 2020. Today Denmark
has 22 larger centralised biogas plants in addition

to some 50 farm scale plants. The new plan will
require 40-50 new larger centralised plants, seriously
challenging the planning system in Denmark. The
coming biogas plants should be located where animal
husbandry is dense to reduce transportation costs,
and they should be located where the produced heat
and power can be sold. Alternative locations could
be where the natural gas-grid is for upgrading of the
biogas and selling to the gas-grid.

The system for environmental approval of new
biogas plants is complicated, and the newly formed
municipalities have few experiences. In addition,
there is a classic ‘Not in My Back Yard’ challenge (the
so-called NIMB syndrome) and numerous neighbour
complaints can be expected.

Therefore, a group of experts, led by CBMI, has
been given the task to develop a detailed manual
on how to start new biogas plants. The manual is
aimed at farmers, authorities, neighbours and energy
companies, thereby trying to encompass all aspects
(positive and negative) of biogas. The working group
is followed by a group of stakeholders, ensuring the
right balance of the manual. The manual will be pu-
blished in a light version, a thorough reading version
and numerous very detailed fact sheets on cbmi.dk.

The work is to be coordinated and adapted to
the initiatives in ‘Green Growth’ as they become
approved and in place during 2009-2010, including
legislative changes, new expert panels being establis-
hed etc.

The work is financed partly by Central Denmark
Region, The Rural Development Programme and the
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Biogas Branch Association. It is planned to publish
a version ultimo 2009, and a ‘final’ version October

2010.
the EU Baltic Sea Region : ’
Programme 2007-2013

! Interreg I1IB. The project is led by Swedish Agri-
cultural University and has some 25 partners in the

1.5.3: balticCOMPASS
balticCOMPASS is a new
project with a budget of
ME 6.5 that recently was
approved for financing by

countries around the Baltic Sea. The overall objective
is defined as “To contribute to securing a good ecolo-
gical status of the Baltic Sea as a means to contribute
to economic growth and integration in the Baltic Sea
Region”, and livestock manure treatment technologi-
es are a key focus of the project. The project inclu-
des the following six work packages (work package
leaders in brackets):

i. Management and Administration (SLU)

ii. Communication and information (BSAG)

iii. Best Practice - utilisation and transfer (JTT)

iv. Investment preparation (ABP/CBMI)

v. Comprehensive assessment and scenarios (SYKE)
vi. Governance and policy adaptation (SEI)

The work packages contains measures to reach the
overall objective, here under information and dis-
semination measures, development on utilisation
and transfer of best practices, support to speed up
investments in the best manure treatment technolo-
gies, monitoring and modelling measures, and policy
adaptation. The project will run for 4 years.

1.5.4: Forum for Inventive and Sustainable
Manure Processing, a Baltic Sea Strategy
Flagship Project
There is a long term need to co-ordinate basic and
applied research, model development, develop and
discuss scenarios, transfer of knowledge, and business
innovation and development initiatives within the
field of Sustainable Manure Processing.

The Baltic Forum for Inventive and Sustainable
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Manure Processing will contribute to rural deve-
lopment by reinforcing sustainability of agriculture
in the Baltic region. This will be done through an
improved exchange of information on how to process
manure (pig, cattle, poultry) in sustainable ways in
the Baltic Sea Region to minimize the environmen-
tal impact, and to reach benefits such as renewable
energy, job creation and business development.

The forum considers manure a serious problem,
but also a part of the solution. Manure should
become an attractive and profitable resource in the
future. Processing manure can and should lead to
production of ‘designer fertilisers’ (pellets, liquid,
etc.) improving agricultural production and bio-ener-
gy (biogas, fibre combustion, etc.) reducing the CO2
emissions in the region.

The Forum is included as a ‘Fast track Flagship
project’ (i.e. highly prioritised) in the EU Baltic
Sea Action Plan. CBMI (Denmark) and Agrifood
Research, MTT (Finland) are nominated as lead
partners.

The process of project establishment is ongoing
and specific objectives of the project are to be defi-
ned. So far there has been held consultations between
the key actors; MTT and CBMI as well as a contact
committee under the Danish Ministry of Foreign
Affairs, and a coordination meeting organised by the
Finnish Ministry of Agriculture.

1.5.5: Baltic DEAL - Putting Best Practices in
agriculture into work, a Baltic Sea Strategy
Flagship Project
The overall aim of Baltic DEAL is to improve the
environmental status of the Baltic Sea through
reductions in nutrient losses from the agricultural
sector without impairing competitiveness or produc-
tion. The project aims to create a sector-driven and
voluntary approach to raise awareness and increase
expertise among farmers in order to reduce negative
environmental impact while at the same time main-
taining or increasing competitiveness, thus creating a
win-win situation.

The specific objective of the project is to develop
a nationally adapted, yet common, Baltic Sea region
approach to advance and strengthen agricultural
advisory services and related demonstration and
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information activities using practices that focus upon
good and improved environmental and agricultural
practices.

The project is included as a “Flagship project”
in the Baltic Sea Action Plan. The Federation of
Swedish Farmers, Danish Agricultural Advisory Ser-

vice, Central Union for Farmers and Forest Owners,
Central Union of Swedish-speaking Agricultural
Producers in Finland, Agricultural Organisations of
Finland, and Deutscher Bauernverband are nomina-
ted as lead partners. The process of project establish-
ment is ongoing and finance is not yet secured.
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2.1: METHODOLOGY

2.1.1: General approach

The project, here under the data compilation and
creation of a complete list of manure treatment
technologies from source to disposal of the livestock
manures, and a reduced list, i.e. the recommended
technologies in relation to the objectives of this pro-
ject, has been done via

»  Compiling and structuring already known
knowledge and searches for newest scientific
literature, relevant reports and document etc.

— see list of references in Annex B.

*  Performing a survey among network partners in
the project target area and in other relevant
countries — the content of the survey was largely
formulated by the Baltic Sea 2020 secretariat,
while the Project Leader organised the program-
ming of an Internet based version of it.

Study visits to Holland and USA, especially to get
on-hands impressions, to be acquainted with
on-going and not yet published research, and for
reviewing current manure management techno-
logy practices.

+ The identified technologies are on basis of well
documented effects (in some cases on basis of
researchers personal information or qualified
estimates), concrete prices and other facts analy-
sed/evaluated with respect to environmental
effects (total/ammonia/nitrate N and P, other
environmental effects), economy/profitability
(income/savings — for instance from improved
fertilising value of the livestock manure, invest-
ment price, running/operational costs, pre-requi-
sites/enablers (herd size/scale of economy, avai-
lable land, distance to available land, price of
energy, available subsidies, etc.)

*  Stakeholder consultations via a roundtable discus-
sion in Stockholm on 29 September 2009.

»  Consultations with Researchers/experts, who
represent the countries in the target area in the
Technical Working Group connected to the
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European IPPC Bureau. Some of those, who
could not participate in the Roundtable discus-
sion, have been consulted at individual meetings
about for instance the efliciency of the implemen-
tation of the IPPC Directive.

 Data analysis to make a reduced list of most inte-
resting technologies.

e Formulation of recommendations for Best Avai-
lable Technology for manure treatment to reduce
leaching of N and P.

 Dolicy recommendations, here under formulation
of final recommendations on basis of analyses and
evaluations.

2.1.2: Principle concerning leaching, and its
connection to the field effect
It is anticipated in this report that there is a correla-
tion between leaching and field effect (also called
bio / plant availability) for N, except in cases where
the N is converted to free N — N2 or other airborne N.
The field effect is in Denmark defined as the
amount of N in mineral fertiliser that gives the same
yield as 100 kg N in livestock manure in field trials.
If the field effect is 60%, for instance, then we an-
ticipate that 40% is lost to the environment, mainly
via percolation to the soil layers, whereof a big part
is further leached to the aquatic environment, while
some is immobilised in the soils.
This report will thus use the field effect as one of
the evaluation parameters for the leaching reduction
effect of livestock manure treatment technologies.

2.1.3: Broad meaning of technologies

This report deals with livestock manure treatment
technologies for installations for the intensive rearing
of pigs.

The word “technologies” shall be understood
in a broad sense, for instance according this defini-
tion: “Technologies is the application of scientific
or other organized knowledge - including any tool,
technique, product, process, method or system - to
practical tasks”.

The following few words are further creating the
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basis for a common understanding of the type of
technologies the project focuses on:

* Dealing widely with manure handling,
processing and treating, comprising mechanical,
thermal, chemical, biological and probably other

»  Focusing on technologies that are relevant for
industrial pig farming in the Baltic Sea Region

+ Focusing on technologies, which in a cost efficient
way minimize N and P leaching from manure

+ Excluding conventional technologies for manure
storing and spreading, which have (or should
have) been enforced several years ago according
existing legislation

+  Excluding technologies focused on reduction of
smell and airborne emissions

+ Focusing on technologies which have become
more widespread since the introduction of the
IPPC directive, for instance separation, aerobic
treatment, anaerobic treatment, incineration,
flocculation, flotation, reverse osmosis, etc.

It is also emphasized, that this report does not con-
sider various trademarks, brands, solutions or con-
cepts offered by individual producers — behind those
are typically a clone of the technologies mentioned,
and/or one or more technologies that are optimised
for specific purposes.

2.1.4: Definition of leaching
Understanding of the word “leaching” varies in dif-
ferent countries.

Native English speaking countries normally un-
derstand

« leaching as percolation to the soil layers; and
« run-off as washing away along the soil surface,
closely associated with erosion.

There are in the native languages in the Baltic
Sea Region (BSR) countries normally no linguistic
distinguishing between leaching and run-off.

The term “leaching” is consistently used to
describe all N and P reaching the Baltic Sea, either
through leaching or run-off.

2.1.5: Building on the Reference Document
on Best Available Techniques for Intensive
Rearing of Poultry and Pigs (BREF)
concerning pigs

The current BREF document (European Commis-
sion, 2003) contains about 1 page summary (page xvi
and xvii) and 5 pages detailed description (from page
77 to 82) about “on-farm manure treatment” of ma-
nure from pigs and poultry, and lists up technologies,
which can be used of the following reasons - citation:

1. To recover the residual energy (biogas) in the
manure;

2. To reduce odour emissions during storage and/or
land spreading;

3. To decrease the N content of the manure, with
the aim of preventing possible ground and surface
water pollution as a result of land spreading and
to reduce odour; and

4. To allow easy and safe transportation.

The listing of technologies in this report comprises
the listing in the BREF document, excluding tech-
nologies that are not in focus for this project, such as
those related with chicken manure or odour emis-
sions. We furthermore find it relevant to structure
the technologies according their logistic route from
the source (pigs) to the end disposal (mainly field
application), and to estimate the leaching reduction
potential conditional in relation to a given situation
on the farm.

2.1.6: Model farm for scenario calculations
The complete list of manure treatment technologies
requires an estimation of the cost efficiency of the
leaching reduction. It is for this purpose necessary to
make a few assumptions. In order to rationalise this
as well as to make the comparison and competitive-
ness of the various technologies more clear, we have
developed five farm scenarios.

Scenario I describe a model farm, where spreading
of N and P is done in an environmentally safe
way, meaning according to the EU and HELCOM
regulations on the agricultural land of the farm.

21



BEST AVAILABLE TECHNOLOGIES FOR MANURE TREATMENT BALTIC SEA 2020

2: METHODOLOGIES AND ORGANISATION

Ha land on the farm 1.150

Kg N per ha on the farm 109 140 170 200 -
Kg P per ha on the farm 25 32 39 46 -
Land for spreading available in the region No No No Yes Yes
Average distance to sustainable disposal of the slurry 4 km 4 km 4 km 24 km 144 km

or its plant nutrients

Table 5: Five scenarios for installations for the intensive rearing of pigs, all with a size equal to an annual
production of 25.0003 ton of slurry, containing 5% dry matter, and 5 kg total N and 1,15 kg P per ton, but
with different availability of land / livestock density.

Scenario II is much comparable to the Danish
situation, allowing pig farm to produce 140 kg N
in livestock manure per ha.

Scenario III is equal to the maximally livestock
density according the Nitrates Directive.

Technologies with apparent negative environment
or climate impacts

Technologies without proven or unacceptable
economic performance for general use
Technologies with ethical considerations

e Scenario IV and V describe situations, where
We have for the livestock manure treatment techno-
logies especially focused on the following parameters:

livestock farms have insufficient or no land for
spreading livestock manure, and where there is
a possibility to dispose of it within the region, or

outside the region, respectively. These scenarios + Total leaching reduction capability (N & P)
are often seen at the large livestock farms in the + Kgsaved N or P per €
new EU Member States. « Implementation and maintenance complexity
assessment
2.1.7: Data analysis +  Cost of implementation
The complete list of livestock manure treatment o Cost of maintenance

technologies was analysed and reduced on basis of the Legal, structural, cultural and ethical obstacles

following criteria: for implementation of proposed technologies

1. Non-project relevant technologies 2.1.8: Efficiency of the IPPC directive

2. Technologies that are not commercially implemented  The Integrated Pollution Prevention Control (IPPC)
3. Technologies without leaching reduction effect directive was identified during background research
4

25.000 ton of pig slurry equals for instance the production from 1.075 sows + production of the piglets and production pigs
from them (around 29.000 production pigs produced per year)
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of the project to be a potential tool to implement
best practices for manure treatment in the Baltic Sea
catchment area. Hence, one objective of this report is
to evaluate the efficiency of the directive to commu-
nicate and implement “Best Available Techniques”
(BATs) to reduce leaching of nutrients from installa-
tions for the intensive rearing of pigs.

A questionnaire was elaborated and transformed
into a digital survey, se Annex E. Members of the IPPC
Technical Working group (Annex G) and IPPC Infor-
mation Exchange Group (Annex H) were invited to
participate in the survey. Ten persons responded, most
of them from the Technical Working Group.

Interviews were performed with staff at the IPPC
Department at DG Environment, the IPPC Bureau
and with national responsible authorities for imple-
mentation of the IPPC Directive in Denmark, Poland
and Sweden (list of people met in Annex C). Additio-
nal information has been sought at DG Environment
and IPPC Bureau web pages.

2.2: ORGANISATION

The project is executed by Project Manager Henning
Lyngso Foged at the Danish Innovative Centre for
Bioenergy and Environmental Technologies, (CBMI),
being sparred and assisted by several of his colleagues,
first of all Michael Steckler and Karl Martin Schelde.

The project has been implemented according to
the time schedule, which was developed in connec-
tion to the initial kick-off meeting at Agro Business
Park on 17 August 2009.

A close, effective, transparent and open coope-
ration has taken place between the Project Leader
and Researcher Lotta Samuelson of the Baltic Sea
2020 secretariat, with who weekly scheduled telep-
hone meetings took place. Lotta Samuelson took
the lead on the formulation of the questionnaire for
the survey as well as for the inviting of people to
the roundtable discussion, and also took the lead in
several meetings with stakeholders in Brussels, Poland
and Denmark.
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3.1: FULL LIST OF LIVESTOCK MANURE
HANDLING TECHNOLOGIES

More than 40 technologies for livestock manure tre-
atment have been identified with in the project. The
technologies are grouped and numbered. The groups
are inspired by the BREF document (2003), and
extended with other technologies we have identified.
The code numbers are incidental, but made with the
purpose of linking the Table 6 with Annex D, Annex
E and the reduced list in chapter 4 (Table 8).

Table 6 includes information about the way the
technologies can be deployed, meaning whether they
are stand alone, pre treatment or post treatment tech-
nologies:

+ Stand alone technologies can be deployed as the
sole treatment technology, and the manure does
not have to be pre treated. We assume here that
pig manure alone is on slurry form.

+ Dre treatment technologies are marked as such
because they typically are followed by other
treatments. Several pre treatment technologies
cannot stand alone.

 Dost treatment technologies are typically found in
the end of the logistically way of the livestock
manure treatment route. These technologies can
typically not stand alone, and they would nor-
mally have the purpose to refine the products for
further use as fertilisers or other.

However, the marking of technologies as being stand
alone, pre or post treatments shall only be seen as

an indication. We see in practice that technologies
are combined in many different ways on concrete
livestock manure treatment plants.

The information provided in the complete list
of technologies is provided with the intention to be
objective, and refers to validated information where
possible, both for Table 6 and the Annex D and An-
nex E.

There is not complete overlap between the tech-
nologies presented in Table 6, the figures in Annex
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D and the tables with description of the technolo-
gies in Annex E. Emphasis has been given to collect
information in Annex E about technologies where
validated data exist. The work with development of

a knowledge base on livestock manure treatment
technologies will continue in Work Package IV of the
balticCOMPASS project under auspices of CBMI.

3.2: COMBINATION OF TECHNOLOGIES

The list of livestock manure treatment technologies
indicates whether the technologies can stand alone or
they can be pre or post-treatments to other treat-
ments. Speaking about livestock manure treatment,
it is in fact typical that several technologies are built
together to improve the technical and economic ef-
ficiency of the treatment.

Examples of this are:

+ Logically, adding a mechanically separated fibre
fraction from pig slurry with a dry matter content
of 32% would make an anaerobic digestion of pig
slurry with a dry matter content of 6,1% (Lands-
centret, 2005) more cost efficient (anaerobic
digestion can typically happen with dry matter
contents up to 12,5%).

«  Composting of a mechanically separated fibre
fraction before thermal gasification or combustion
would save other needed heating, as the fibre
fraction typically reach temperatures of more than
70°C whereby considerable amounts of water
evaporates. Patni and Kinsman (1997) report a
composting trial, where “75% of the water initially
present was lost during 60 days of composting”.

» Powers and Flatow (2002) reports a study which
for instance for one type of diet improves the
mechanical separation of total solids from 48,6%
up to 82,9% by use of flocculants.

+ There is obtained synergy in combining tempera-
ture and pressure treatment with anaerobic diges-
tion, because the substrates for anaerobic diges-
tion anyway have to be heated up to around 35°C
(mesophile process) or 55°C (thermophile process).
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Table 6: Complete list of livestock manure treatment technologies

d
Sl Pre- Post-

treatment | treatment

Livestock Manure Treatment Technology alone
technology

00: Pre-storage and storage

01 Source separation v v

02 Pre-storage and temporary storage v v

03 Storage of deep litter v v

04 Storage of solid manure v v

05 Storage of urine v v

06 Storage of slurry v v

10: Separation

10A | Flocculation v

11 Separation by grate v v

12 Separation by screw pressing v v

13 Separation by sieves v v

14 Separation by filter pressing v v

15 Separation by centrifuge v v

16 Flotation v v

17 Separation by drum filters v v

18 Sedimentation v 4

20: Additives and other pre/1* treatments

21 Acidification of liquid livestock manures v v

22 pH increasing, liming v v

23 Temperature and pressure treatment v v

24 Applying other additives to manure, here under enzymes v v v

30: | Anaerobic treatment

31 Anaerobic digestion v v v

40: | Treatment of the fibre fraction

41 Composting of solid livestock manure or fibre fractions of P y
liquid livestock manure

41A | Composting of liquid livestock manure v v

42 Drying, possibly followed by pelletizing v

43 Combustion v 4
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Table 6 continued.

Stand
. Pre- Post-
Livestock Manure Treatment Technology alone
treatment | treatment
technology
44 Thermal gasification v v
46 Composting of manure with larvae of the housefly v v v
46 BtL (biomass to liquid) v v v

50: | Treatment of the liquid fraction

51 Ultra filtration 4
52 Ammonia stripping v

54 Reverse osmosis v
55A | Electrolysis v
55B | De-mineralisation v
56 Aeration 4

56A | Ozonizing v

57 Nitrification-denitrification v v
58 Struvite (magnesium ammonium phosphate) precipitation v v
59 Algae production on liquid manure substrates v
90: | Transport and disposal

91 Truck transport v v v
92 Pipeline transport v v v
93 Field application v
94 Constructed wetlands v v
95 Other disposal v

100: Air cleaning

101 | Air washing v
110: Management

111 | Official P norms v
112 | Pindex v

Certification of persons, who transport or spread livestock
manure

113
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3.3: COMMUNITY PLANTS FOR LIVESTOCK
MANURE TREATMENT

Technologies that are not stand-alone technologies
and/or have clear economies of scale would typically
have an advantage of being implemented via farmer
cooperations or a service provider as off-farm manure
treatment plants.

» Technologies that cannot stand alone would often
be part of rather complex and high-tech solutions
that would be complicated for farmers to handle
along with their key production.

+ Technologies with a clear economy of scale, i.e.
where treatment of a small amount per year is
more costly than treatment of a large amount per
year, see for instance Birkmose (2006), would
often be too costly for farms of average sizes to
invest in and to operate.

Examples of these cases are livestock manure treat-
ment plants, where pig slurry is converted to purified
water and different commercial/mineral fertilisers, for
instance nitrification-denitrification plants as seen in
Spain, Holland and Belgium, purification plants as
seen in Holland, or centralised biogas plants as seen
in Denmark.

Further, it is important for farms to handle risks
associated with their business, and the larger invest-
ments they make in relation to their turnover, the
more vulnerable are they to changes in the markets,
regulations and other external factors.

Remarks given by participants at the Roundtable
discussion on 29 September generally expressed the
opinion, that the project could promote larger com-
munity livestock manure treatment plants for combi-
ned technologies. This would take away the structural
development pressure on pig producers, which would
be a result in itself in relation to the environmental
load of pig production. The rationale behind the
remarks is that the structural development in the
livestock production is forced by the legislative burden
on the producers, which more rationally can be dealt
with by the large production units than the smaller
ones. Furthermore, if the legislative burden enforces
use of specific technologies, then the economy of scale
of the technology would force the smallest producers

to go out of the market. It is also of importance for
many pig producers to develop their competences on
animal husbandry, and to source out other activities, as
for instance livestock manure treatment. Therefore, by
encouraging the livestock manure treatment techno-
logies as community plant solutions, would avoid an
extra pressure for livestock farms for growing bigger in
order to survive. The extra transport of slurry to and
from a community plant would typically be balanced
by advantages of a more rational slurry handling,
increased value of the slurry etc. within a certain radius
from the community plant.

Additionally it should also be kept in mind that
a major challenge with an environmentally sound
disposal of the livestock manure is to distribute it at
suficiently large areas of agricultural land, as visua-
lised in tables 1 to 4. Therefore, a major advantage
of community plants are actually, that they in reality
functions as centres for regional re-distribution of
livestock manures, meaning that the logistics around
the collection of pig slurry and distribution of treated
manure ensures the distribution to for instance spe-
cialised plant producers without livestock production
in the region. See also www.biovakka.fi.

However, the off-farm livestock manure treatment
plants are actually moving the livestock manure treat-
ment from being a regulated issue to a non-regulated
issue, at least in some cases. The IPPC directive does
not, via the Annex 1 list of installations that needs
environmental approvals, comprise off-farm livestock
manure treatment.

Off-farm livestock manure treatment plants should
be listed in Annex 1 of the IPPC Directive as instal-
lations that require environmental approval because the
deployed technologies have environmental impacts in
general, and on N and P leaching in specific.

3.4: EFFICIENCY OF BAT DISSEMINATION IN
RELATION TO THE IPPC DIRECTIVE
The following sections give a presentation of the
information gathered about the IPPC Directive,
how the administration of it is organised, and of the
BREF document.

Additionally, reference is given to the annexes
C and ] with lists of people met and memorandum
from roundtable discussion.
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Production 102 14 34 22
pigs

Sows 15 10 - 2
Total 17 24 34 24

24 116 395 378 1.085
4 6 206 - 243
28 122 601 378 1.328

Table 7: Number of IPPC permitted installations for the intensive rearing of pigs in Baltic Sea Members States
2008 (European Commission, DG Environment, Monitoring of Permitting Progress for Existing IPPC Installations,
Final Report, March 2009, Danmarks Statistiks Bibliotek og Information (personal communication)

3.4.1: The IPPC Directive

The purpose of the Integrated Pollution Prevention
and Control (IPPC) Directive is to achieve integra-
ted prevention and control of pollution arising from
industrial activities. It lays down measures designed
to prevent or, when that is not practicable, to reduce
emissions in the air, water and land. It came into
force in 1996, requiring full compliance by 30 Octo-
ber 2007.

Installations for the intensive rearing of pigs with
> 2.000 places for production pigs (over 30 kg) or
>750 places for sows are specified as industrial instal-
lations under regulation of the directive.

The total number of "IPPC farms” (pigs; sows
and poultry) in the EU-25 is around 16.000. This is
less than 0,1% of the total number of farms in the
EU-25. On these farms, 16% of the total number of
production pigs, 22% of the total number of sows,
and around 60% of the total number of poultry are
kept (2008). There are 1.328 IPPC installations for
the intensive rearing of pigs in the Member States
surrounding the Baltic Sea (Table 7).

The directive requires installations to operate ac-
cording to permit conditions based on best available
techniques (BAT), without prescribing the use of any
technique or specific technology and taking into ac-
count the technical characteristics of the installation
concerned, its geographical location and the local
environmental conditions.

The IPPC directive sets no limits regarding emis-
sions of nutrients from installations for the intensive
rearing of pigs, but refers to other Community legis-
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lation to be applied as maximum emission limit vales.
The Nitrate Directive limits the annual amount of

N from livestock manure in designated N vulnerable
zones to be maximum 170 kg/ha.

Member States are obliged to ensure that permits
are issued, that they are properly determined and that
operators comply with the conditions in those per-
mits in order to comply with the legal requirements
of the Directive.

3.4.2: Organisation

The Directorate General in charge of the Environment
within the European Commission (DG ENV) is re-
sponsible for the IPPC Directive and its development.

The Information Exchange Group (IEG) is the
DG ENV advisory group on legal issues related with
the implementation of the IPPC Directive in the
Member States.

The Information Exchange Forum (IEF) is the
Consultative Committee established by the IPPC Di-
rective to generally oversee the elaboration of BREFs
and the information exchange process. It gives a final
indication to the Commission of its degree of support
for final draft BREFs.

The European Member States are responsible for
implementing the Directive and for issuing operating
permits to the installations concerned.

The Technical Working Group (TWG) is com-
posed of European experts from industry, represen-
tatives from Member States authorities and environ-
mental non-governmental organizations established
for the purpose of elaborating or reviewing reference
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documents on best available techniques. A TWG ge-
nerally consists of between 40 to 100 experts. TWG
members are either nominated by their Member
State, by a European industrial association (Business
Europe) or by the environmental NGO EEB.

3.4.3 : Reference Documents on Best
Available Techniques (BREFs)
The IPPC Bureau was set up by DG ENV to organize
exchange of information between Member States and
industry on Best Available Techniques (BAT), as well
as associated monitoring and developments in them.
The European IPPC Bureau produces reference
documents on Best Available Techniques, called
BREFs. BREFs are the main reference documents

used by competent authorities in Member States
when issuing operating permits for IPPC installations.
The European IPPC Bureau acts as a neutral, techni-
cally competent and permanent body to all TWGs.
The procedure used to elaborate or review a BREF
includes a few plenary meetings of the TWG, sub-
group meetings, visits to installations, and submission
of draft BREFs for comments.
Once it has been finalized, each BREF is presented by
the European IPPC Bureau to DG Environment at
the Consultative Committee (Information Exchange
Forum, IEF). The BREFs are then formally adopted
by the college of commissioners and a notice of their
adoption is published in the Official Journal of the

European Communities.
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4.1: REDUCED LIST OF LIVESTOCK MANURE
HANDLING TECHNOLOGIES

The complete list of identified livestock manure
treatment technologies has been reduced in different
ways in relation to the specific needs and purposes of
this project. Technologies that are without leaching
reduction effect, that are not commercially imple-
mented, that are not in focus in this project, that
have apparent other negative impacts on the environ-
ment, that have no proven or unacceptable economic
performance, or have ethical considerations have
been removed.

4.1.1: Non-project relevant technologies

It is for this project given on beforehand, that focus is
not on technologies in relation to evaporation (emis-
sions), storage or spreading of livestock manures.

4.1.2: Technologies that are not
commercially implemented

A number of the technologies we have identified are
still being researched or piloted, and we can of this
reason not recommend them to be put into operation
on a broad scale in the BSR.

4.1.3: Technologies without leaching
reduction effect

Some of the technologies have neither directly or
indirectly any leaching reduction effect.

4.1.4: Technologies with apparent negative
environment or climate impacts
Especially the aeration technologies are reported to
lead to smaller or larger evaporation of laughter gases
and ammonia. Seepage is also seen in connection to
composting, when material for composting with less
than 30% dry matter is placed on the bare soil.
Therefore, of the aeration technologies we do
alone recommend that the fibre fraction from separa-
tion is composted in order to make it

« stable in the storage, i.e. it will not start fermen-
ting, moulding, leaching, evaporating or other
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during storage and transport; and

 with a high dry matter percentage, as we acknow-
ledge that composting is an effective and cheap
way to remove water from a substrate without
consumption of external energy, because the
temperatures normally raises to above 70°C
during the composting process — a high dry
matter percent is especially important if the fibre
fraction shall be used in a later thermal gasifica-
tion or combustion process.

If composting of the fibre fraction is done, then we
recommend it happens in a way so that neither emis-
sions of harmful gases nor seepage is possible, i.e. it
should be in closed containers.

4.1.5: No proven or unacceptable economic
performance for general use

Despite having been implemented in practice, mea-
ning that we could not consider the technologies as
being research or piloted, we are in doubt about their
viability in commercial use without subsidisation.
These technologies counts for instance those that are
related with total purification of the liquid fraction,
as well as the temperature and pressure treatment,
which seems mainly to be relevant in case of a need
to treat animal by-products.

4.1.6: Technologies with ethical
considerations

We do not see any ethical considerations for any of
the listed technologies in Table 6.

However, we remind that N is an expensive and
limiting resource in the agricultural production,
wherefore it seems uneconomic to convert it to free
N (N2), rather than using it for fertilising of crops
instead of buying N fertilisers, that have been produ-
ced with high consumption of fossil fuels.

We also remind that P is a scarce resource, and
that there is a risk that the P in the ash after combus-
tion of livestock manure is converted to forms with
low plant availability.
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Table 8: Relation between technologies and selection criteria (4.1.1-4.1.6). Dots indicate technologies that
are deselected in this project - open dots indicate technologies, that are indeed interesting, but which would
require additional research and policy adaptation. Technologies without dots are the technologies
recommended in the report.

High risk No proven

. Not Not No for negative economic
Livestock Manure

Treatment Technology

project | commercially | leaching | impacts on | performance
relevant proven effect environment | for general
and climate use

00: | Pre-storage and storage

01 Source separation |
02 Pre-storage and temporary -
storage
03 | Storage of deep litter |
04 | Storage of solid manure |
05 | Storage of urine ]
06 | Storage of slurry ]
10: | Separation
10A | Flocculation
11 Separation by grate
12 Separation by screw
pressing
13 | Separation by sieves
14 | Separation by filter pressing
15 | Separation by centrifuge
16 | Flotation
17 | Separation by drum filters
18 | Sedimentation
Additives and other
20:
pre/1* treatments
Acidification of liquid
21 . |
livestock manures
22 pH increasing, liming |
23 Temperature and pressure -
treatment
Applying other additives to
24 | manure, here under ]

enzymes
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Table 8 continued.

Not Not
project | commercially
relevant proven

Livestock Manure

Treatment Technology

30: Anaerobic treatment
31 Anaerobic digestion

Treatment of the fibre

40: .
fraction
Composting of solid
livestock manure or fibre
41 . S
fractions of liquid livestock
manure
Composting of liquid
41A .
livestock manure
42 Drying, possibly followed

by pelletizing
43 | Combustion
44 | Thermal gasification

Composting of manure with

46 larvae of the housefly -
46 | BT (biomass to liquid) |
50: Treatment of the liquid

fraction
51 Ultra filtration
52 Ammonia stripping
54 | Reverse osmosis
55A | Electrolysis
55B | De-mineralisation
56 | Aeration
56A | Ozonizing
57 | Nitrification-denitrification

Struvite (magnesium
58 | ammonium phosphate) |
precipitation

Algae production on liquid

59
manure substrates
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No
leaching
effect

High risk
for negative
impacts on
environment
and climate

No proven
economic
performance
for general
use
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Table 8 continued.

. Not
Livestock Manure

Treatment Technology

90: | Transport and disposal

91 Truck transport |
92 | Pipeline transport |
93 | Field application |
94 | Constructed wetlands |
95 | Other disposal |
100: Air cleaning

101 | Air washing |

110: Management
111 | Official P norms
112 | Pindex

Certification of persons,
113 | who transport or spread
livestock manure

4.1.7: Reduced list with the most cost-
efficient livestock manure treatment
technologies

Table 8 shows the relation between technologies and
the above mentioned selection criteria.

4.1.8: Presentation and further justification
of the preferred livestock manure treatment
technologies

The recommended livestock manure treatment tech-
nologies in relation to the objectives of the project
are the following:

 Separation technologies (ref. group no. 10) — the
concrete principle is chosen according local prices
and circumstances, both with respect to the type

High risk
No for negative

No proven
economic

project | commercially | leaching impacts on performance
relevant proven

effect environment | for general
and climate use

of mechanical separation technology, and whether
it would be cost-efficient to enhance the separa-
tion with flocculation and/or flotation. The sepa-
ration technologies are justified through their
ability to provide the basis for an easy and cheap
removal of excess P to areas with less intensive
livestock productions, where the P can be used in
an environmentally safe way, for instance as
fertiliser for crops. Separation in a P rich fibre
fraction and an N rich liquid fraction is a pre-
condition for fertilising crops in a balanced way
at farms with high livestock densities (Scenarios 11
to V). Mechanical separation can both be a
pre-treatment and a post treatment. The tech-
nology should be a BAT for installations for the
intensive rearing of pigs which have more P in
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the produced livestock manure than can be
contained within the P norms and P-index at the
fields, where they spread their livestock manure
— see Table 8 It is important that both the liquid
and the solid fractions are collected in ways
that efliciently hinder seepage of effluents and
evaporation of N compounds. It is likewise
important to ensure, that possible use of
floculation agents are made in compliance with
EU legislation, and that used flocculation agents
would not threaten human or animal health.
 Anaerobic digestion (ref. no. 31) is justified
through its positive effect on the field effect (re-
circulation of N in the agricultural production),
the positive physical properties of the digestate
being more homogenous and easier to apply
precisely on the fields and bound to the soil,
and its overall economy influenced by a smaller
or larger income/value of the biogas itself, as well
as positive side effects such as minimised need for
the farms to purchase N fertiliser, and positive
effect on the climate accounts. Anaerobic di-
gestion plants will, in case they are established as
community plants, further serve as regional
centres for an environmentally safe redistribution
of livestock manure, so that the digestate can be
used in a balanced way as fertiliser of crops. The
technology is a stand-alone technology, but can
be combined with any of the other selected
technologies on the reduced list. The technology
can be implemented as an on-farm as well as an
off-farm technology. Due to the considerable
positive effects of anaerobic digestion for the entire
society, as well as due to the scale of economy in
anaerobic digestion, society should be encouraged
to take steps to establish community plants for
anaerobic digestion of livestock manures.

» Management measures (ref. group no. 110),
including introduction (in all target countries)
of official norms for P fertilisation, of a P-index,
and of a demand for certification of persons
dealing with transport and/or spreading of live-
stock manures. P fertiliser norms and the P-index
will in combination directly avoid over-fertilisa-
tion with P in relation to the capacity of the field
and the crop to consume the applied . The

34

certification of persons will ensure their familia-
rity with good practices as well as standards,
norms and rules in relation to their work, and is
expected to give less risk for spill of livestock
manures in the environment due to un-awareness
or accidents, as well as a more precise application
on the fields according to plans. The relevance of
certification is among other emphasized by the
fact that a simple search of the Danish word
“gylleudslip” (In English: slurry spill) on Google
gives 32.800 hits.

It is emphasized,

1. that the list of the most relevant and cost-
efficient livestock manure handling technologies
well could change if other criteria were used for
the drawing up of the reduced list of technologies,
or if more information became available to vali-
date their environmental impacts and cost-
efficiency in relation to leaching reduction. It
is also important, that the selection of technology
principally shall be made on basis of the situation
for the individual farm.

2. that the impact of manure treatment techno-
logies on leaching often is dependent on the
management of the technologies and on the way
different technologies are combined. The leaching
reduction effect of a technology should therefore
not be seen in isolation — for instance the
potential positive effects of separation should not
be outweighed by run-off and evaporation due to
in-responsible storing and transporting of the
fibre fraction.”

4.1.9: Interesting technologies that needs
further research and policy adaptation

There are three technologies for treating of the
separated fibre fraction that is suggested to be further
researched and politically considered, namely drying,
possibly followed by pelletizing, combustion and
thermal gasification (technology reference numbers
42, 43 and 44). The technologies are to some extent
proven, also on commercial scale, but it is with
reference to Annex E suggested that their environ-
mental and economic performances especially are
researched in case of fibre fractions from pig slurry.
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Such research would also clarify whether it politically
could be made more feasible to implement thermal
gasification and combustion.

4.1.10: Possible difficulties for the
deployment of the recommended
technologies

Considering the recommended technologies there
are especially the following difficulties for their
deployment:

 There is at policy level a need to spread informa-
tion about the livestock manure treatment tech-
nologies and their beneficial influence on the
leaching and other environmental parameters.
Secondly it is a challenge to promote the required
policy actions in form of legislation, standards,
and support schemes.

»  On the administrative level, the challenges are in
relation to the administration of the IPPC Direc-
tive as well as the BREF document, both being in
the beginning of a revision process, to

- re-consider the Annex 1 list of installations
to ensure as well that off-farm treatments
of livestock manures are carried out in a
regulated way;

- give more emphasis to livestock manure
treatment technologies in the BREF docu-
ment, including being more specific about
the condition for their deployment, to
expand the description of them, and to
add technologies that have emerged since
the last revision of the BREF document;

- introduce the use of N and P leaching
as objective criteria for the inclusion of
BAT’s in the BREF document, both
generally, but also specifically concerning
livestock manure treatment technologies.

+ Thermal gasification and combustion are techno-
logies that are regulated under both waste hand-
ling and heating regulations. It is especially
troublesome and expensive to deal with the waste
combustion regulations for farm-scale plants,
because they must be commissioned, registered,
monitored, and have systems for cleaning of
the flue gas. Changes in excise taxation of the heat

produced at such plants could be implemented,
or via spatial planning it could be forbidden to
establish own heating plants or heating plants that
do not use a prescribed fuel.

+ Both plants for anaerobic digestion, thermal
gasification, and combustion would, dependent
on the specific target country as well as national
definitions, require environmental permits, and it
can be difficult and time consuming to find
suitable locations for such a plants.

+ Anaerobic digestion plants, and in general all
“hardware” technologies, are expensive and require
extra binding of capital in the production system
of resources with a negative or a doubtful return.
The binding of capital in the livestock manure
treatment technologies poses an extra risk for a
farm, because the alternative use of the invest-
ment might be low in case the farmer stops live-
stock production.

+ Any technologies that result in products that are
intended for sale/export out of the farm/region
have the drawbacks that the markets do not exist
or are not developed for the products. Marketing
of such products requires, as enforced by the
legislation, that the producers are registered,
follow some Hazard Analysis Critical Control
Point (HACCP) schemes, label their products,
and guarantee the content of plant nutrients of
them. These requirements are in themselves
difficult and expensive to deal with, and are
almost unrealistic for farm-scale installations.

4.2: EFFICIENCY OF THE IPPC DIRECTIVE TO
PROMOTE BEST AVAILABLE TECHNOLOGY
FOR MANURE TREATMENT
The questionnaire and interviews give a homogenous
indication on stakeholders view on the efficiency of
the IPPC Directive to promote best available treat-
ment of manure. Generally, the respondents consider
the implementation of the IPPC legislation to be
effective, but that leaching of N and P to water and
effective manure treatment technologies is not given
high attention in the legislation.

The current Reference Document on Best Avai-
lable Techniques for Intensive Rearing of Poultry
and Pigs (BREF) was adopted in June 2003. It is a
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338 page long document, describing several aspects
of pollution from pig and poultry farming. Energy
issues and emissions to the atmosphere are in focus of
the document. The lower focus on manure treatment
reflects the development in industrial pig farming
since the document was adopted. At that time, the
average Danish pig farm for example, had 550 pigs
(including piglets, sows and production pigs) while
the average herd size is 2.250 pigs today. The need
to treat/process manure has vastly increased, and
will most probably continue to increase as national
economies in the new EU Member States increases.
Livestock manure treatment technologies have
impacts on the leaching of N and P, and they need
to be considered within the BREE
Criteria for what is to be considered as a BAT
for manure treatment in intensive rearing of poultry
and pigs are not specified within the legislation or
in the BREFE.
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A review process of the current BREF for inten-
sive rearing of poultry and pigs was initiated in June
2008. The Technical Working Group members are
asked to communicate recommended best available
techniques to the IPPC Bureau by February 2010.
The official guiding documents for the revision pro-
cess of the BREF on the IPPC webpage (http://eipp-
cb.jrc.ec.europa.eu/index.html), do not so far give
special attention to leaching of nutrients to water.

Several respondents have shown interest in the
“Best Practice Manure” project objectives and activi-
ties, especially the list of cost effective technologies to
reduce leaching of nutrients from pig manure. There
seems to be a window of opportunity to develop a
BREF who gives better attention to leaching of nu-
trients to water, and promote cost efficient manure
treatment technologies that reduce this problem. It
is important to take this opportunity, as it will take
several years before the next review.
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ABP
BAT
BREF
BSAG
BSR
CBMI
cC

Cco2

DG ENV
DM

EEB
EEC

EIA

EU
HACCP
HELCOM
IEF

IEG
IPPC
IVL

JTI

K

LCA
LIFE

LRF
MTT
N
NGO
NVZ
P

SEI
SLU
SYKE
TS
TWG

Agro Business Park

Best Available Technique, as defined in Directive 2008/1/EEC

Reference Document on Best Available Techniques for Intensive Rearing of Poultry and Pigs
Baltic Sea Action Group

Baltic Sea Region

Innovation Centre for Bioenergy and Environmental Technology

Cross Compliance

Carbon Dioxide

The Directorate General in charge of the Environment within the European Commission
Dry matter

European Environmental Bureau

European Economic Community

Environmental Impact Assessment

European Union

Hazard Analysis Critical Control Point

Helsinki Commission

The Information Exchange Forum

The Information Exchange Group

Integrated Pollution Prevention and Control, as defined in Directive 2008/1/EEC
Swedish Environmental Research Institute

Swedish Institute of Agricultural and Environmental Engineering

Potassium

Life Cycle Analysis

the EU’s financial instrument supporting environmental and nature conservation projects
throughout the EU

the Federation of Swedish Farmers

Agrifood Research Finland

Nitrogen

Non-governmental organisation

Nitrate Vulnerable Zone, as defined in Directive 676/91/EEC

Phosphorus

Swedish Environmental Institute

Swedish Agricultural University

Finnish Environment Institute

Total Solids

Technical Working Group, in relation to Directive 2008/1/EEC
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POLLUTION AND PREVENTION CONTROL DIRECTIVE (2008/1/EEC)

ANNEX F: QUESTIONNAIRE ON THE EFFECTIVENESS OF
THE EU INTEGRATED POLLUTION AND PREVENTION
CONTROL DIRECTIVE (2008/1/EEC)

PURPOSE:
To validate the strength and effectiveness of the
directive to prevent and limit N and P leakage from
industrial animal farms, focus installations for the
intensive rearing of pigs influence on waterways and
the Baltic Sea.

To help identify the current best available manure
handling technologies, and main obstacles for their
implementation.

STAKEHOLDERS:

1. EU Commission, civil servant responsible for
elaboration and implementation of Directive
(Interview)

2. IPPC Technical Working Group/National
Authorities responsible for national implementa-
tion of Directive(Internet Survey)

3. National/Regional Authorities monitoring instal-
lations for the intensive rearing of pigs compli-
ance with directive (Internet Survey)

KNOWLEDGE SOUGHT:

A. Quality of recommended BATs - N/P

»  What criteria regarding N/P emissions apply
for BATs for Intensive Rearing of Poultry and
Pigs?

+  How effective are these criteria to prevent N/P
leakage from Installations for the intensive rearing
of pigs?

» How are BATs validated and chosen by EU
Commission?

» How is prevention of N/P leakage from Intensive
Rearing of Poultry and Pigs prioritized during the
validation of BATs

»  Form and quality of process to elaborate BREF
(Ref. doc. On BAT for Intensive Rearing of Poul
try and Pigs?

»  How does EU gather information on BATs?
(From what regions, and what stakeholders, on
what regularity, who at EU validates?)
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» Relevance/quality of BAT Reference Documents
(BREFs)

B. Communication of BATs - N/P from EU to

member states

«  How are BATs communicated to member states?

»  With what regularity?

«  To who?

« How is it validated that the information is
received, read and spread and used in permit
processes

C. Communication of BATS - N/P nationally
How are BAT communicated to farmers?

«  With what regularity?

e How is it validated that the information is

received, read and used?

D Compliance with directive

«  How does EU commission ensure that Member
states implement IPPC directive?

«  How does EU commission ensure that recom-
mended BATs are implemented in Member
States? (information exchange, guidance develop-
ment, visits to authorities and training)

»  How does EU act if compliance is dissatisfactory?

+ To what extent is BAT — N/P compliance ensured
when regional/local authority is permitting ani-
mal farms?

» How is implementation of BAT — N/P monitored
by regional/local authorities?

» How is violation of permits/disregarding use of
BAT — N/P sanctioned?

E Quality of national monitoring

»  How are compliance checks carried out?

+  How decisive is the BREF document on BAT for
Intensive Rearing of Poultry and Pigs when issuing
permits for new pig farms, and when inspecting
existing?
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F Quality of EU monitoring

«  How does EU check the application of IPPC
Directive in national legislation?

«  How does EU ensure the use of the BREFs in
national license permitting, and monitoring of
farms?

G. BATs

What are the three BATs to prevent N/P-leakage
from installations for the intensive rearing of pigs?
»  What are the main obstacles to comply with the

Directive

INTERVIEW QUESTION TO EU COMMISSION

Quality of recommended BATs - N/P

»  What criteria regarding N/P emissions apply for
BATs for Intensive Rearing of Poultry and Pigs?

»  How effective are these criteria to prevent N/P
leakage from Installations for the intensive rearing
of pigs?

» How are BATs validated and chosen by EU
Commission?

» How is prevention of N/P leakage from Intensive
Rearing of Poultry and Pigs prioritized during the
validation of BATs

» How is the procedure to elaborate BREF
(Ref. doc. On BAT for Intensive Rearing of
Poultry and Pigs?

» How does EU gather information on BATs?
(From what regions, and what stakeholders, on
what regularity, who at EU validates?)

Communication of BATs - N/P from EU to

member states

e How are BATs communicated to member states?

«  With what regularity?

e To who?

e How is it validated that the information is recei-
ved, read and spread and used in permit processes

Compliance with directive/EU monitoring

«  How does EU commission ensure that Member
states implement IPPC directive? E.g. if appli-
cation of IPPC Directive should be incorporated
in national legislation?

«  How does EU commission ensure that recom-

mended BATs are implemented in Member
States? (Information exchange, guidance develop-
ment, monitoring?)

How does EU ensure the use of the BREFs in
national license permitting, and monitoring of
farms?

How does EU act if compliance with the Direc-
tive is dissatisfactory?

QUESTIONNAIRE TO TECHNICAL
WORKING GROUP

1.

How effective is the IPPC Directive in reducing
N/P leakage from Installations for the intensive
rearing of pigs?

- Effective

- Not Effective

- Comment:

How effective is the IPPC Directive in promoting
Best Available Techniques (BATs) to reduce N/P 1
eakage from Installations for the intensive rearing
of pigs?

- Effective

- Not Effective

- Comment:

How effective is EU commission secretariat
responsible for IPPC Directive in collecting
information on and evaluating the potential of
upcoming techniques to reduce N/P leakage
from Installations for the intensive rearing of
pigs?

- Effective

- Not Effective

- Comment:

How prioritized is prevention of N/P leakage
from Intensive Rearing of Poultry and Pigs,
relative to other objectives within the BREF
document e.g. reducing water use and energy,
during the elaboration of BREF documents?
- Prioritized

- Not prioritized

- Comment:
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. How effective are the techniques listed in present
the Reference Document on Best Available Tech-
niques for Intensive Rearing of Poultry (BREF
document from July 2003) to prevent/reduce
N/P leakage from Installations for the intensive
rearing of pigs?

- Effective

- Not Effective

- Comment:

. To what extent are the techniques listed today in
the BREF document implemented in your coun-
try? If you answer “To a low extent” on the
previous question, please comment on why.

- To a high extent

- To a low extent

- Comment:

. Which current available techniques (either
already listed in the BREF from 2003, or other)
are in your opinion the most effective to reduce
N and P at installations for the intensive rearing
of pigs, under the regulation of the IPPC direc-
tive? Please list three and comment on the ad-
vantages of each one:

- 1:

- 2

- 3:

- Comment:

. What are the main obstacles for the large scale
implementation of the techniques you have
listed above?

- 1t

-2

- 3

- Comment:

- Comment:

10. How effective is the IPPC Directive in promot-
ing Best Available Techniques (BATs) to reduce
N/P leakage from Installations for the intensive
rearing of pigs?

- Effective
- Not Effective
- Comment:

11. To what extent are the techniques listed today in
the BREF document implemented in your coun-
try? If you answer “To a low extent”, please com-
ment on why.

- To a high extent
- To alow extent
- Comment:

12. How are recommended BATs for reducing N and
P leakage from installations for the intensive
rear-ing of pigs in the IPPC directive communi-
cated to pig farmers concerned in your country?
- When issuing permits
- At regular monitoring?

- Other?

13. How is it validated that the information is
received and used?
- Comment:

14. How is compliance with the recommendations
in the IPPC Directive /BREF document for
Intensive Rearing of Poultry and Pigs ensured?
- Comment:

15. How decisive is the BREF document for Inten-
sive Rearing of Poultry and Pigs when issuing
permits for new installations for the intensive

QUESTIONNAIRE TO COMPETENT
NATIONAL AUTHORITIES

rearing of pigs?
- Decisive

- Not decisive
9. How effective is the IPPC Directive in reducing - Comment:
N/P leakage from Installations for the intensive
rearing of pigs?

- Effective

- Not Effective

16. How effective are the techniques listed in the
present Reference Document on Best Available
Techniques for Intensive Rearing of Poultry
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(BREF document from July 2003) to prevent/re-
duce N/P leakage from Installations for the
intensive rearing of pigs?

- Effective

- Not Effective

- Comment:

17. Which current available techniques (either
already listed in the BREF/2003 or other) are in
your opinion the most effective to reduce N and
P at installations for the intensive rearing of
pigs, under the regulation of the IPPC directive?
Please list three and comment on the advantages
of each one:

- 1:
- 2:
- 3

- Comment:

18. What are the main obstacles for the large scale
implementation of the techniques you have
listed above?

- 1:
- 2
- 3:
- Co

mment:
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ANNEX G: MEMBERS OF THE TECHNICAL WORKING GROUP
FOR INTENSIVE LIVESTOCK FARMING, BALTIC SEA REGION

DE - Leonie Chonsch. Umweltbundesamt, leonie, chonsch@uba.de

DE - Helmut Doehler ,Kuratorium fur Technik und Bauwesen in der Landwirtshaft, h.doehler@ktbl.de
DE - Ewald Grimm, Kuratorium fur Technik und Bauwesen in der Landwirtshaft, e.grimm@ktbl.de

DE - Dietrich Schulz, Umweltbundesamt, dietrich.schulz@uba.de

DE - Herman Van den Weghe, Department fuer Nutztierwissenschaft hweghe@uni-goettingen.de

DK - Kristian Snorre Andersen, Danish Environment Protection Agency, krsan@mst.dk

DK - Niels Lundgaard, Danish Agricultural Advisory Centre, nhl@Ir.dk, nhl@landcentret.dk

EE - Lilian Olle, Ministry of Environment of Estonia, lilian.olle@jogeva.envir.ee

Env.NGO - Thyge Nygaard, Danish Society for Nature Protecktion, tny@kn.dk

Env.NGO - Christian Schaible, European Environmental Bureau, Christian.schaible@eeb.org

EU - Keir Mc Andrew, DG Environment, keir-john.mcandrew@ec.europa.eu

EU - Filip Francois, DG Environment, filip.francois@ec.europa.eu

EU - Alexandre Paquot, DG Environment, alexandre.paquot@ec.europa.eu

EU - European IPPC Bureau, Paoulo Montobbio, Paolo.montobbio@ec.europa.eu
Fl - Juha Groenroos, Finnish Environment Institute, juha.gronroos@ymparisto.fi
Fl 1 - Ikka Sipila, MTT Agrifood Research Finland, ilkka.sipila@mtt.fi

Ind. NGO - Tadeusz Kuczynski, T.Kuczynski@iis.uz.zgora.pl, ProrektorDN®@uz.zgora.pl

Ind.NGO - Mr. Poul Pedersen, pp@dansksvineproduktion.dk

LV - Parsla Dzirne, Putnu fabrika Kekava, p.dzirne@pfkekava.lv

LV - Aivars Kokts, Ulbroka (Latvian institute for mechanization)

PL - Anna Poklewska-Koziell, IBMER Poznan Branch, Anna.poklewska@ibmer.waw.pl
PL - Urszula Rzeszot, Atkins, U.Rzeszot@eib.org

SE - Mona Strandmark, Swedish Board of Agriculture, mona.strandmark@sjv.se
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ANNEX H: INFORMATION EXCHANGE GROUP
REPRESENTATIVES, BALTIC SEA REGION

DE - Maresa BREITMEIER, maresa.breitmeier@uba.de

DE - Matthias WEIGAND, matthias.weigand@stmugv.bayern.de
DE - Susanne HEUTLING, susanne.heutling@uba.de

DE - WASKOW Siegfried, siegfried.waskow@bmu.bund.de

DK - Camilla TROLLE, cht@mst.dk

EE - TRUUSA Juri, juri.truusa@envir.ee

FI - HIETAMAKI Markku, Markku.Hietamaki@ymparisto.fi

FI - Mikko ATTILA, mikko.attila@ymparisto.fi

FI - SAHIVIRTA Elise, elise.sahivirta@ymparisto.fi

FI - Salo-Asikainen Sirpa, sirpa.salo-asikainen@ymparisto.fi

LT - Gediminas ALMANTAS, G.Almantas@aaa.am.lt

LV - Indra KRAMZAKA, indra.kramzaka@vpvb.gov.lv

LV - OZOLA Daina, daina.ozola@vidm.gov.lv

PL - Typko Malgorzata, malgorzata.typko@mos.gov.pl

SE - Asa.Wiklund-Fredstrom, Asa.Wiklund-Fredstrom@naturvardsverket.se
SE - BLOMDAHL Anna, anna.blomdahl@naturvardsverket.se

SE - BRANDBERG Joakim, joakim.brandberg@naturvardsverket.se
SE - NYSTROM Erik, erik.nystrom@naturvardsverket.se

LT - KAIRIENE Egle, e.kairiene@aaa.am.lt

LV - KRUMINA Guna, Guna.Krumina@vidm.gov.lv

89



BEST AVAILABLE TECHNOLOGIES FOR MANURE TREATMENT

BALTIC SEA 2020

ANNEX I: REPORT FROM ROUNDTABLE DISCUSSION

ANNEX I: REPORT FROM ROUNDTABLE DISCUSSION

BACKGROUND

Researchers/experts, who represent the countries in
the target area in the European IPPC Bureau at JRC
in Seville, as well as farmer’s organisations and autho-
rities, are important stakeholders for the project.

It is important that the project consult the stake-
holders to ensure trust and ownership to the recom-
mendations the project will develop, to ensure that
the project link up to and support other initiatives
concerning livestock manure treatment technologies

PARTICIPANTS

and the implementation of the IPPC Directive, and
in order to prepare for later, successful implementa-
tion of the projects recommendations.

A roundtable discussion with the stakeholders was
on this background built into the project activities,
and it took place at The Royal Academy of Sciences
in Stockholm on 29 September 2009. Individual
meetings were organised after the roundtable discus-
sion with selected stakeholders, who were unable to
participate in the roundtable discussion.

Thyge Danmarks
Nygaard Naturfredningférening
llkka Sipila MTT Agrifood Research Fl
Finland
Animal Production
Research
Aivars Kokts | Ulbroka (Latvian institute Lv
for mechanization)
Dr. Valerijus | Lithuanian Water LT
Gasilnas Management Institute
Vaclovas Lithuanian Environment LT
Berzinskas Protection Agency, Head
of Division for pollution
Lena Rodhe | Swedish Institute of SE
Agricultural and
Environmental Engineering
Ulla-Britta Swedish Environmental SE
Fallenius Protection Agency
Organizers
Henning L. CBMI DK
Foged
Lotta Baltic Sea 2020 SE
Samuelson
Conrad Baltic Sea 2020 SE
Stralka
Fredrik Baltic Sea 2020 SE
Wulff
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AGENDA

1. Welcome, Conrad Stralka, Baltic Sea 2020

2. Introduction and programme, moderated by
Project Leader Henning Lyngse Foged

3. Presentation of participants

4. Presentation of the project, Lotta Samuelson,
Baltic Sea 2020, and Henning Lyngse Foged,
CBMI

5. Expert statement about leaching of N and P from
pig manures, Fredrik Wulff, Baltic Sea 2020

6. Presentation of complete list of technologies
which are identified within the project, their
advantages and disadvantages, Henning Lyngse
Foged, CBMI

7. Discussion about prioritising the manure treat-
ment technologies against the parameters defined
in the project, moderated by Henning Lyngse
Foged, CBMI

8. Results of survey and discussion about IPPC
Communication and Implementation, Henning
Lyngso Foged, CBMI

9. Summing up and concluding, Lotta Samuelson,
Baltic Sea 2020

DISCUSSED

Re. 1: Welcome

Conrad Stralka informed in his welcome about the
activities of Baltic Sea 2020.

Re. 2: Introduction

Henning Foged emphasized in his introduction how
important we consider the stakeholders in relation to
the ultimate success criteria for the project — a higher
degree of livestock manure treatment to reduce the
leaching of N and P. Henning Foged also said that
the project should be seen as supporting and linking
up to other initiatives concerning livestock manure
treatment technologies.

Re. 3: Presentation of participants
The meeting had 11 participants from 5 of the 8
target countries.

Re. 4: Presentation of the project
Lotta Samuelson mentioned especially that the over-
all objective of the “Best Practice Manure Projects”

is to reduce leaching of nutrients from large instal-
lations for the intensive rearing of pigs around the
Baltic Sea. Phase 1 of the project concluded that ac-
cording to statistics from EU Joint Research Bureau,
nutrients in manure put on fields in the Baltic Sea
catchment area exceeds the nutrient discharge from
households in the same area. Baltic Sea 2020 will
focus on reducing nutrient leaching in manure from
installations for the intensive rearing of pigs to the
aquatic environment.

Henning Foged pointed out that the IPPC
Directive is 13 years old, it came into force in a
period where livestock manure treatment was rarely
happening, and since then has a major structural
development had taken place in the pig production
sector. Danish installations for the intensive rearing
of pigs had an average of 550 pigs per farm with pigs
in 1996, including both sows, piglets and fatteners
— today this figure is 2.250! It seems justified that
the project on this background considers, whether
livestock manure treatment technologies should be
given more focus in the administration of the IPPC
Directive.

Vaclovas Berzinskas said during the discussion,
water monitoring should be part of the project and
that part of the problem with leaching is a setback
that the environmental permitting institutions do not
wish to deal with complicated issues.

Re. 5: Expert statement
Fredrik Wulff focused in his presentation on the
input of N and P to the Baltic Sea from agricultural
production in the form of fertilisers and feed. The
agriculture sector is calculated to provide for 50%
of the total nutrient load to the Baltic Sea. The EU
legislation as well as voluntary actions by farmers has
resulted in more efficient use of fertilisers and excess
nutrients to the waterways leaching is expected to de-
crease n the coming years. Denmark has had a large
decline in its use of mineral fertiliser, but simultaneo-
usly a large increase in imported protein feed.
Professor Wulff cited a Finnish study, which had
shown that 11% of N and 17% of P had leached
from manures spread in the autumn, while the leach-
ing was 33% of N and 59% of P in manures spread
in the winter.
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Ulla-Britta Fallenius commented that the most
important data is the specific amounts of nutrients
that actually reach the Baltic Sea, and not what is put
on fields.

Lena Rohde said similarly, that it would be inte-
resting to know how much actually is retained in the
produced pork, and also pointed out that Denmark
in the period with increased import of (N in) protein
feed also had increased its export of (N in) pork.

Re. 6: Presentation of complete list
Henning Foged started the presentation with ex-
plaining how the word technologies and leaching had
been defined in the project. He said that more than
30 livestock manure treatment technologies had been
listed, and are being described with respect to their
effect on leaching, their cost, etc. Included in the
complete list of technologies were also technologies
like legally based P norms for fertilising and the use
of a P-index (inspired from his visit to USA).

Ulla-Britta Fallenius commented that anaerobic
digestion does not have effect on leaching because the
input and output amounts of N and P are the same.
She also mentioned that HELCOM already had
bound member states to introduce P norms.

It was clarified from the discussion that several
countries already had P norms (Sweden, Lithua-
nia, and Finland) and that HELCOM Action Plan
decides P norms in all Baltic nations. Henning Foged
said that this was not the case for Denmark. Vaclovas
Berzinskas pointed out that HELCOM is without
sanction possibilities, and that its role is restricted.

Re. 7: Prioritising technologies

Henning Foged informed that the current list with
technologies will be reduced; technologies with no
apparent leaching reduction effect will be removed
as will technologies which are likely to have some
environmental hazards (e.g. leaching or other unac-
ceptable environmental hazards). The list shall also
be reduced with technologies which currently are
un-validated and/or still at research level and with
technologies for which there could be ethical con-
siderations hindering their effective dissemination.
The rest of the technologies are ranked according the
Project Leaders view on a combination of their cost-
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efficiency, complexity of implementation, legal and
other bottlenecks.

Prioritising will happen on basis of facts in a prag-
matic way, by Henning Foged and his colleagues in
discussion with Baltic Sea 2020. A group discussion
followed, on whether;

+ Aecrobic treatments should be down-prioritised
due to their risk of production of laughter gas and
loss of N?

*  Whether evaporation and drying is un-ethical due
to its high energy consumption?

»  Whether incineration/combustion and other
technologies for removal of plant nutrients are
un-ethical because they cause higher consump-
tion/production of mineral fertilisers, with the
incurred energy consumption and negative
climate effect.

Henning added that

+  Technologies that ensure the recirculation of
plant nutrients in the agricultural production
have an economic advantage — the value of the
N and P is typically € 10 per ton slurry (the
cost of storing and spreading the liquid or solid
manure is typically of the same magnitude)

+ Technologies, which comprise bioenergy reco-
very has an economic advantage, as the gas has an
economic value. Additional to this they are bene-
ficial for the society, because they make the
countries more independent of imported energy
resources, give a more diversified energy supply,
and helps to reach international conventions and
obligations in relation with climate gases and
environmental loads. In some cases these society
benefits have direct monetary values.

 Technologies that cannot “stand-alone” or have
clear economies of scale would typically have an
advantage of being implemented via farmer coo-
peration or a service provider.

Thyge Nygaard said that anaerobic digestion gives a
better field effect, and that it therefore also limits the
amount of N that otherwise could be leached. Hen-
ning Foged said that the Danish Agricultural Advisory
Service in their field trials had documented 17-30%
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higher field effect in digested slurry. A longer discus-
sion happened about the field effect. It was finally
concluded that the field effect is a useful indicator for
evaluation of some of the livestock manure treatment
technologies effect on leaching reduction.

The matter about farmer cooperation was also
subject for many comments. It was generally the opi-
nion, that the project could promote larger livestock
manure treatment plants for combined technologies,
and that this even would take away the structural
development pressure on the pig producers, which
somehow would be a result in itself.

Re. 8: Survey result

The time was scarce, and Henning Foged said that
although only 10 persons had completed the survey
at that stage he saw some clear trend in the answers:

+ All respondents says there is a considerable leach-
ing of N and P that ends in the marine environ-
ment (30% leaching of N and 21% leaching of P)

+ There is a clear expectation to an increase in the
deployment of livestock manure treatment
technologies (from an estimate of 3% in 1990 to

an expectation to 38% in 2020)

+ 7 out of 10 respondents see a link between leach-
ing and livestock manure treatment technologies

» Respondents consider the implementation of the
IPPC legislation to be rather effective, but also
that it does probably not have the focus on leach-
ing of N and P and how this could be reduced
with livestock manure treatment technologies

Henning concluded that “As use of livestock manure
treatment technologies becomes more and more
widespread, and as (some of them) have an effect

on leaching of N and P (and sometimes also other
environmental effects), there is a clear justification
to increase the focus on livestock manure treatment
technologies in the BREF for installations for the
intensive rearing of pigs”.

Re. 9: Summarising and concluding

Lotta Samuelson thanked for the participation and
the good input into the discussions. Baltic Sea 2020
will send conclusions from the meeting to partici-
pants, and will also consider sending out the project
report for comments.
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The Water Law — article 47 of this regulation states
the overall rule that all agriculture activities should
prevent N chemical compounds discharges into
water. Moreover it states that Directors of Regional
Water Management Authority will specify ground
water and surface water susceptible to N chemical
compounds from agricultural sources and areas
particularly vulnerable from which runoff of N from
agriculture sources to the waters ought to be limited.

Regulation of Minister of Environment on criteria of
outlining water susceptible to N discharges from agri-
culture — this regulation sets the criteria describing
water which should be classified as water polluted
with nitrates and water in danger of being polluted
with nitrates. It also describes thresholds above which
eutrophication process starts in water.

Regulation of Minister of Environment on specific
requirements to be met by action programs aiming to
mitigate N runoff from agriculture — this regulation
describes actions and procedures which prevent N
runoff from agriculture into water.

Implementation of the Nitrate Directive: Poland has
assigned 21 areas, ca 5% of the Polish agricultural
land, as particularly vulnerable to nitrates from agri-
cultural sources. The outflow of N from these areas to
water should be reduced. These areas (N Vulnerable
Zones, VNZ) have been legally empowered by 11
regulations of Regional Water Management Board di-
rectors (published in the Official Journals of specific

regions).

Polish Inspection for Environmental Protection (IEP)
monitors farms operating in NVZ, including these
which do not fall under IPPC regime.

The Polish act on fertilisers and fertilizing transposes
the Resolution of the European Parliament and the
council No 2003/2002 of 13.10.2003 on fertilisa-
tion into polish law. It set certain obligations which
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should be fulfilled by farmers when using manure:

+ The dose of manure applied during the year may
not contain more than 170 kg N (N) pure com-
ponent per 1 ha of agricultural land (Article 17. 3),

« IPPC pig farm with more than 2 000 places for
productive pigs with weight more than 30 kg or
750 places for sows is obliged to:

- Make a plan of fertilization, comprising
regulations in legal acts and “Good Agri-
culture Practise” (below).

- Make use of at least 70% of manure on
the farm arable land and the rest of 30%
can be sold, on bases of written agreement
that a purchaser has to prepare fertilisation
plan in 30 days. (Article 18.1).

- Manure and slurry are stored only in
sealed containers enabling the collection
of at least 4-monthly production of fertili-
ser. These tanks should be closed tanks
(Article 25.1),

- Fertilisers other than manure and slurry
must be stored on the impervious plates
which are secured in such way that leaks
are not released into soil (Article 25.2).

 The Polish Inspection for Environmental
Protection prepares information on requirements
for IPPC farms to achieve an integrated permit.
The regional chemical-agricultural stations
conduct controlling activities, including nutrient
treatment, on these installations each year.

The act on fertilisers and fertilization prohibits
the use of (most important prohibitions):

« fertilisers on soils flooded with water and covered
with snow or frozen for depth of 30 cm and
during rainfall (Article 20.1.1),

» manure in a liquid form on soils without plant
cover located on slopes above 10% and the
vegetation intended for direct human consump-
tion (Article 20.1.2a),
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+ manure in liquid form — during the growing
season of plants for direct human consumption
(Article 20.1.2b).

Code of Good Agricultural Practice: For the pur-
pose of achieving the objectives of the Common
Agricultural Policy of the European Union, Code of
Good Agricultural Practice was introduced by Polish
Ministry of Agriculture and Ministry of Environ-
ment. It is a set of principles and recommendations
based on law in Poland in the scope of environmental
protection and advice on how to reduce the negative
impact of agriculture on the environment. Good
agricultural practice is being implemented by farmers
on a voluntary basis, however, it is associated with the
possibility of getting the single surface payment.

A farmer who wants to introduce good agricul-
tural practice should ensure the appropriate use
and storage of natural and artificial fertilisers and
plant protection products, keep proper economy in

grassland, protect soil and keep adequate water state.
The farmer should also apply nutrient management
regulations and implement crop rotation with accom-
panying agriculture system that protects the soil.

As part of good practice the farmer should also care
about work safety, maintenance of machinery and
equipment in good conditions, maintaining tidiness
and order within the farming business. Good agricul-
tural practice also provides appropriate conditions for
animal husbandry.

Sources:

Personal communication, Chief Inspector of Envi-
ronmental Protection, Andrzej Jagusiewicz, Polish
Inspection of Environmental Protection

Helsinki Commission Report from Land-based Pollu-

tion Group, Eleventh meeting, Sopot, Poland, 16-18
May 2006, Agenda Item 5.1.
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IN RELATION TO N AND P LEACHING

POLICIES

Denmark had, due to developments in nitrate levels

of the ground water, already taken decisions in 1985

on policy goals and introduced legislation to imple-

ment these goals. EU’s Nitrates Directive was issued

first six years after, heavily inspired of the instruments

that were already taken into use in Denmark to

reduce leaching:

« relation between the livestock manure production
and the agricultural land;

* required storage capacity for livestock manure; and

* restrictions on spreading time for livestock manures.

In order to ease the introduction of the regulations

in a pedagogic and understandable way there was
defined a so-called Animal Unit, by which it without

_

1985 | NPO-plan

1987 | Water Environment Action Plan | _
1992 | Sustainable agriculture )
1998 | Water Environment Action Plan Il _
2005 | Water Environment Action Plan Il )
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respect to animal type, feed intensity, production
system, bedding type or other is possible to preci-
sely define the requirement to the relation between
agricultural land and the livestock production. 1
Animal Unit was determined to 100 kg N ex. storage,
and shall not be mixed with other conversion factors
for livestock, for instance the Large Livestock Units,
which most countries uses, and where 1 cow is 1
Large Livestock Unit, but which has no connection
to the environmental load of the livestock.

The policy plans during the years in relation to
leaching is seen from the table below.

The latest policy plan is the “Green Growth Plan”,
which has been issued by the Danish Government
in April 2009. The plan sets the goal of reducing the
leaching with 210.000 ton N and 19.000 ton P latest

Significant elements in legislation:

regulation of allowed animal units per ha

min. storage capacity for animal manure

50% reduction in N-leaching from agr.
65% "autumn green fields”

Slurry in autumn only to winter covered fields

Slurry only to grass or oilseed rape in autumn
Max. N-standards for crops (N-quota per farm)
Min. utilization of N in animal manure

Fertiliser plans and -accounts.

10% decrease of N-standards (The N-quota)
6% "super” green fields in autumn

15% higher utilization of N in animal manure

50% reduction of the P leaching

13% reduction of the N leaching
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by 2015. The goals shall be reached for instance via
the establishing of more buffer strips along streams.
Additionally, the plan includes the goal of having at
least 50% of all livestock manures treated for energy
purposes by 2020, and mention that principally all
livestock manures should be treated in the future.

CONCRETE LEGISLATION
The current legislation in Denmark to implement the
provisions of EU’s Nitrates Directive is found in

» Lovbekendtggrelse nr. 757 af 29. juni 2006
om jordbrugets anvendelse af godning og om
plantedekke (Law about use of fertilisers and
about plant cover)

» Bekendtgerelse om jordbrugets anvendelse af
godning og om plantedekke i planperioden
2008/09 (Regulation about use of fertilisers
and about plant cover for the planning period
2008/09)

* Miljeministeriets bekendtgerelse nr. 1695 af 19.
december 2006 om husdyrbrug og dyrehold for
mere end 3 dyreenheder, husdyrgedning, ensilage
mv. (Regulation about animal husbandry)

* Lov nr. 418 af 26. juni 1998 om afgift af kvalstof
indeholdt i ggdninger m.m. (Law about exise
taxation of N in mineral fertiliser)

» Bekendtgorelse nr. 1596 af 19. december 2007
om direkte stotte til landbrugere efter enkelt-
betalingsordningen (Regulation about direct
subsidisation of farmers according the ssingle
payment scheme)

+ Bekendtgprelse nr. 345 af 13. maj 2008 om
krydsoverensstemmelse. (Regulation about
cross compliance)

+ Bekendtgorelse om kvalstofprognosen for 2009,
der udsendes omkring 1. april 2009. (Regulation
about the N prognosis)

The mentioned legislation says for instance, that
installations for the intensive rearing of pigs must
dispose of 1 ha of agricultural land for spreading of
livestock manure for each 1,4 Animal Units, instal-
lations for the intensive rearing of pigs must have 9
months storage capacity for livestock manure, the
field effect of pig slurry must be at least 75%, there

must be elaborated fertiliser plans according official
fertiliser norms and manure standards latest by 21
April, and there must be submitted fertiliser accounts
(in 2010 latest 1 February for the previous harvest
year 2008/09).

The Danish Nature Protection Law contains
provisions regarding distances between stables and
watercourses, the quality of the floors in the stables,
etc. The law holds as well the provisions in relation
to the IPPC Directive concerning requirements for
environmental permitting of intensive livestock farms
—and again Denmark was on the forefront with the
requirements, which came already in 1974, 15 years
before the IPPC Directive was issued by EU.

In 1999 the IPPC Directive was built into the
Nature Protection Law, and it was decided that
intensive livestock farms in Denmark was defined as
farms with more than 250 Animal Units, no matter
whether pigs, poultry or cattle. In 2006 came addi-
tionally a new Law on Approval of Livestock Farms,
which determines, that

» hobby farms (for instance 2 cows or 10 sheep)
is under control and shall comply with some soft
environmental regulations;

o small farms with 3—15 animal units shall inform
the authorities of change in livestock production;

o farms with 15—75 animal units (Annex 2) needs
an environmental approval;

o farms with 75-250 animal units (Annex 2) needs
an environmental approval — screening;

e farms with more than 250 animal units
(Annex 1) needs an Environmental Impact
Assessment (EIA) approval; and

« authorities who handle environmental applications
and EIA applications are paid by the applicant.

The Danish Environmental Protection Agency orga-
nises in connection to the environmental permitting
the so-called technology lists, which are the Danish
versions of the BAT’s. The Danish technology lists
are stronger than the BAT’s contained in the BREF
document, as it for instance is not allowed to broad
spread slurry in Denmark; it has to be applied with
band laying systems, and in case of bare soils and
grasslands the slurry must be injected.
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STATISTICS

The statistics in the tables below are made to indi-

cate the structure and sizes of pig farms in Denmark,
Poland and Sweden. They are based on available official
statistics from different sources, and therefore there is

not full consistency between the different tables.

There is drastic structural change in the Danish pig
production, illustrated by the fact that there in 2008
were 5.819 pig herds in Denmark, while this number
was 17.688 and 34.322 in 1998 and 1988, respectively.

Denmark

Tot. no of production pigs
in holdings

Production pigs (>=50kg)

<2000 4.559 92,3 2.127.846 61
2000-2999% 247 5,0 617.377 18
3000-4999%® 119 2,4 475.941 14
>=5000" 12 0,2 283.619 8
Sum® 378 100 1.376.936 100
Absolute No©’ 4.937 3.504.781

Tot. no of sows in holdings

%

<500@ 2.186 74 406.656 38
500-999% 594 20 445.203 42
1000-1499% 123 4 153.689 15
1500-4999%® 0 0 0 0
>=5000" 61 2 53.685 5
Sum® 778 100 1.059.232 100
Absolute No'© 2.964 1.059.233

_ﬂ__ﬂ %
<2000 3.560,0 61 2.394.884 19
2000-2999 1.577,0 27 5.020.358 39
3000-4999 0,0 0 0 0
>=5000 682,0 12 5.322.406 42
Sum® 5.819,0 100 12.737.648 100
Absolute No®© 5.819,0 12.737.648

Sources:

(A)  Personal information: Danmarks Statistiks Bibliotek og Information.
European Statistical Data Support. Karsten Kjeld Larsen, e-meil: kkl@dst.dk

(B

©

+45 39 17 33 78. Data from 2008.

European Commission Directorate - General Environment. 2009. Monitoring
of Permitting Progress for Existing IPPC Installations. -Data from 2008

Livestock by country, unit and type. StatBank Denmark.
Http://statbank.dk/statbank5a. Visited 2009.10.05. Data from 2008
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Poland

Producti i
Tot. no of production pigs in holding _ ro(::;&?g';'gs

<2000® 414.476 | 99,97 4.069.602 | 83,8
2000-4999® 44 0,01 157.482 3,2
5000-9999” 31 0,01 173.234 3,6
10000-24999'” 31 0,01 342.485 7,1
>=25000” 3 0,00 112.499 2,3
Sum total 414.585 100 4.855.300 100
Absolute No® 4.855.300

(*) Calculated on the median base of particular herd size ranges

(**) percent pigs recalculated on the basis of absolute number of pigs

Farms

Tot. no of sows in

<750 data not data not available
available
750-1999® 19 - 25.866
2000-4999® 14 - 42.243
5000-9999® 1 - 10.000
>=10000" 0
Sum® 34 100 78.109 100
Absolute No® 1.587.400
No of IPPC provisions ® _ 2008® 2009 ©
For production pigs (6.8b) 116
For sows (6.8¢) 6 33
For production pigs and sows (6.8 b and ¢) 44
Sources:
(A) GUS, 2008 (CBS, Poland) Publication available on
http://www.stat.gov.pl/, data from 2008,
(B) European Commission Directorate - General Environment. 2009.

Monitoring of Permitting Progress for Existing IPPC Installations.
Data from 2008

(@) Ministry of Environment, 2009.
http://ippc.mos.gov.pl/ippc/?id=53., data from 2009

(D) Personal information: Ministry of Agriculture and Rural
Development, Head of Dept Hanna Kostrzewska, 2009, March.

(E) Personal information : M.Wolowicz@stat.gov.pl, Central Statistical
Office
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Sweden

_ Frodiction pigs (>50kg)

Tot. no of production pigs

in holdings
<2000 2.073 96,2 1.065.908 77
2000-4999 74 3,4 258.963 19
>=5000 8 0,4 60.000 4
Sum® 2.155 100 1.384.871 100
Absolute No®© 974.100

Tot. no of sows in
holdings

S ) ) I ]
<750 2.302 99,0 322.543 90
750-1499 16 0,7 17.992 5
1500-2249 6 0,3 11.247 3
2250-3999 2 0,1 6.124
Sum® 2.326 100,0 357.906 100
Absolute No© 357.906

Farms total pigs

Tot. no of pigs in holding

e s wo] %

<2000 4.391 98,0
2000-4999 82 1,8
5000-9999 8 0,2
Sum® 4.481 100,0 0,0 0,0

Absolute No®©

1.609.300,0

No of IPPC provisions ® 2008

For production pigs (6.8b)
For sows (6.8¢)
Sources

100

102
15

personal information: Jeanette Mikhael, e-mail:
(A) Jeanette.Mikhael@sjv.se, 2009

European Commission Directorate - General

Environment. 2009. Monitoring of Permitting

Progress for Existing IPPC Installations. Data
(B) from 2008

(C) SCB, 2008. www.scb.se
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MAPS hetp://www.cttools.dk/downloads/Husdyr_Place-
The Danish map shows all pig farms, while only ring_ DK.pdf, in which case the text in the top right

IPPC farms are shown on the Polish map. A larger box with figures for distribution of different livestock
version of the Danish map can be downloaded from types on Danish municipalities, can be read.
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Map of IPPC installations * in Poland and pig density in voivodships (pigs in IPPC installations/voivoidship) **

Sources:

*Ministry of Environment Protection, http://ippc.mos.gov.pl/ippc/?id=53. Data from 10.09.2009,

** Ministry of Agriculture and Rural

Legend:
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