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Das Bundesministerium fir Umwelt, Naturschutz und Reaktorsicherheit und die 16
Bundeslander haben eine Verwaltungsvereinbarung geschlossen, um gemeinsam eine
auszugsweise Ubersetzung der BVT-Merkblatter ins Deutsche zu organisieren und zu
finanzieren, die im Rahmen des Informationsaustausches nach Artikel 16 Absatz 2 der
Richtlinie 96/61/EG (ber die integrierte Vermeidung und Verminderung der
Umweltverschmutzung  (IVU-Richtlinie)  (Sevilla-Prozess) erarbeitet werden. Die
Vereinbarung ist am 10.1.2003 in Kraft getreten. Von den BVT-Merkblattern sollen die fur die
Genehmigungsbehérden wesentlichen Kapitel (ibersetzt werden. Auch Osterreich unterstitzt
dieses Ubersetzungsprojekt durch finanzielle Beitrage.

Als Nationale Koordinierungsstelle fur die BVT-Arbeiten wurde das Umweltbundesamt (UBA)
mit der Organisation und fachlichen Begleitung dieser Ubersetzungsarbeiten beauftragt.

Die Kapitel des von der Europaischen Kommission verdffentlichten BVT-Merkblattes ,Beste
verfugbare Techniken der Intensivhaltung von Geflligel und Schweinen®, in denen die Besten
Verflgbaren Techniken beschrieben sind (Kapitel 4 und 5), sind im Rahmen dieser
Verwaltungsvereinbarung im Auftrag des Umweltbundesamtes Ubersetzt worden.

Die nicht Ubersetzen Kapitel liegen in diesem Dokument in der englischsprachigen
Originalfassung vor. Diese englischsprachigen Teile des Dokumentes enthalten weitere
Informationen (u.a. Emissionssituation der Branche, Technikbeschreibungen etc.), die nicht
Uibersetzt worden sind. In Ausnahmeféllen gibt es in der deutschen Ubersetzung Verweise
auf nicht Ubersetzte Textpassagen. Die deutsche Ubersetzung sollte daher immer in
Verbindung mit dem englischen Text verwendet werden.

Die Kapitel ,Zusammenfassung®, ,Vorwort®, ,Umfang® und ,Abschlielende Bemerkungen®
basieren auf den offiziellen Ubersetzungen der Europaischen Kommission in einer zwischen
Deutschland, Luxemburg und Osterreich abgestimmten korrigierten Fassung.

Die Ubersetzungen der weiteren Kapitel sind ebenfalls sorgfaltig erstellt und fachlich durch
das Umweltbundesamt und Fachleute der Bundeslander geprift worden. Diese deutschen
Ubersetzungen stellen keine rechtsverbindliche Ubersetzung des englischen Originaltextes
dar. Bei Zweifelsfragen muss deshalb immer auf die von der Kommission verdffentlichte
englischsprachige Version zuriickgegriffen werden.

Dieses Dokument ist auf der Homepage des Umweltbundesamtes
(www.umweltbundesamt.de) (Stichwort ,Beste Verfugbare Technik®) abrufbar.

Durchfiihrung der Ubersetzung in die deutsche Sprache’ :
Kuratorium fur Technik und Bauwesen in der Landwirtschaft (KTBL e.V.)
Helmut Déhler, Dr. Brigitte Eurich-Menden, Astrid Hilberth, Ursula Roth
BartningstralRe 48, D-64289 Darmstadt

Tel.: +49 6151 7001-0; Fax: +49 6151 7001-123

E-Mail: h.doehler@ktbl.de

! Anmerkung des Ubersetzers zu synonym verwendeten Bezeichnungen:

Tierkategorien: Broiler, Masthdhnchen bzw. Jungmastgefliigel; leere bzw. deckfahige Sauen; Ferkel flihrende bzw. sdugende
Sauen; Aufzuchtferkel bzw. Absetzferkel

Verfahrensbeschreibung Gefliigelhaltung: Haltungssystem bzw. Haltungsverfahren; vertikal/lbereinander angeordnete
Etagenkafige bzw. Kafigbatterien; Zwangslufttrocknung bzw. Beliftungstrocknung.

Verfahrensbeschreibung Schweinehaltung: Haltungssystem bzw. Haltungsverfahren; Vollspaltenboden bzw. vollperforierter

Boden; Teilspaltenboden bzw. teilperforierter Boden; Flissigmist bzw. Giille; Dungschieber bzw. Mistschieber oder Kotschieber.
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This document is one of a series of foreseen documents as below (at the time of writing, not all documents
have been drafted):

Full title BREF code

Reference Document on Best Available Techniques for Intensive Rearing of Poultry and Pigs ILF
Reference Document on the General Principles of Monitoring MON
Reference Document on Best Available Techniques for the Tanning of Hides and Skins TAN
Reference Document on Best Available Techniques in the Glass Manufacturing Industry GLS
Reference Document on Best Available Techniques in the Pulp and Paper Industry PP
Reference Document on Best Available Techniques on the Production of Iron and Steel 1&S
Reference Document on Best Available Techniques in the Cement and Lime Manufacturing Industries CL
Reference Document on the Application of Best Available Techniques to Industrial Cooling Systems Ccv
Reference Document on Best Available Techniques in the Chlor — Alkali Manufacturing Industry CAK
Reference Document on Best Available Techniques in the Ferrous Metals Processing Industry FMP
Reference Document on Best Available Techniques in the Non Ferrous Metals Industries NFM
Reference Document on Best Available Techniques for the Textiles Industry TXT
Reference Document on Best Available Techniques for Mineral Oil and Gas Refineries REF
Reference Document on Best Available Techniques in the Large Volume Organic Chemical Industry LVOC
Reference Document on Best Available Techniques in the Waste Water and Waste Gas CWW
Treatment/Management Systems in the Chemical Sector
Reference Document on Best Available Techniques in the Food, Drink and Milk Industry FM
Reference Document on Best Available Techniques in the Smitheries and Foundries Industry SF
Reference Document on Best Available Techniques on Emissions from Storage ESB
Reference Document on Best Available Techniques on Economics and Cross-Media Effects ECM
Reference Document on Best Available Techniques for Large Combustion Plants LCP
Reference Document on Best Available Techniques in the Slaughterhouses and Animals By-products SA
Industries
Reference Document on Best Available Techniques for Management of Tailings and Waste-Rock in

- L MTWR
Mining Activities
Reference Document on Best Available Techniques for the Surface Treatment of Metals STM
Reference Document on Best Available Techniques for the Waste Treatments Industries WT
Reference Document on Best Available Techniques for the Manufacture of Large Volume Inorganic

. . : o LVIC-AAF

Chemicals (Ammonia, Acids and Fertilisers)
Reference Document on Best Available Techniques for Waste Incineration WI
Reference Document on Best Available Techniques for Manufacture of Polymers POL
Reference Document on Energy Efficiency Techniques ENE
Reference Document on Best Available Techniques for the Manufacture of Organic Fine Chemicals OFC
Reference Document on Best Available Techniques for the Manufacture of Specialty Inorganic SIC
Chemicals
Reference Document on Best Available Techniques for Surface Treatment Using Solvents STS
Reference Document on Best Available Techniques for the Manufacture of Large Volume Inorganic LVIC-S

Chemicals (Solids and Others)

Reference Document on Best Available Techniques in Ceramic Manufacturing Industry CER







Zusammenfassung

ZUSAMMENFASSUNG

Das vorliegende BVT-Merkblatt (BREF = Best available technique REFerence document) fiir Anlagen zur
Intensivhaltung oder -aufzucht von Gefliigel und Schweinen ist das Ergebnis eines Informationsaustauschs
gemil Artikel 16 Absatz 2 der Richtlinie 96/61/EG des Rates. In dieser Zusammenfassung — die im
Zusammenhang mit dem Vorwort und insbesondere mit den darin angefiihrten Zielen, Benutzungsanleitungen
und Begriffsbestimmungen gelesen werden sollte — werden die wichtigsten Erkenntnisse sowie die
grundlegenden Schlussfolgerungen beziliglich BVT und der damit verbundenen Emissions-/Verbrauchswerte
beschrieben. Sie kann als eigenstdndiges Dokument gelesen und verstanden werden. Allerdings werden — da es
sich lediglich um eine Zusammenfassung handelt — nicht alle der im vollstdndigen BVT-Merkblatt behandelten
Aspekte angesprochen. Die Zusammenfassung ist daher nicht als Ersatz fiir das vollstindige BVT-Merkblatt in
seiner Funktion als Hilfsmittel zur Entscheidungsfindung hinsichtlich der besten verfiigbaren Techniken
gedacht.

Anwendungsbereich

Das vorliegende BVT-Merkblatt zum Thema Intensivhaltung von Tieren stiitzt sich auf Anhang I Nummer 6.6
der IPPC-Richtlinie 96/61/EG zu den ,,Anlagen zur Intensivhaltung oder -aufzucht von Gefliigel oder
Schweinen mit mehr als:
40.000 Platzen fiir Gefliigel
2.000 Pldtzen fiir Mastschweine (Schweine iiber 30 kg) oder
750 Plétzen fir Sauen.”

Der Begriff ,,Gefliigel“ wird in der Richtlinie nicht néher definiert. Nach einigen Diskussionen in der
Technischen Arbeitsgruppe (TAG) wurde festgelegt, dass im Sinne dieses Dokuments unter Gefliigel,
Legehennen, Jungmastgefliigel (auch Broiler, Masthdhnchen bzw. Masthiihner genannt), Puten, Enten und
Perlhithner zu verstehen sind. Allerdings wird nur die Haltung von Legehennen und Jungmastgefliigel nédher
beleuchtet, da iiber Puten, Enten und Perlhiihner keine entsprechenden Informationen vorliegen. Der Begriff
Schweineproduktion umfasst die Haltung von Ferkeln (gemeint ist die Aufzucht abgesetzter Ferkel bis zum
Beginn der Mast) sowie deren Vor-/Endmast, die bei einem Gewicht zwischen 25 und 35 kg Lebendgewicht
beginnt. Die Haltung von Sauen umfasst deckfahige, trachtige und sdugende Sauen und Jungsauen.

Struktur des Industriezweigs

Landwirtschaft im Allgemeinen

Der Landwirtschaftssektor war und ist nach wie vor durch eine groBe Zahl von Familienbetrieben
gekennzeichnet. Bis in die sechziger Jahre und sogar noch zu Beginn der siebziger Jahre war die Gefliigel- und
die Schweineproduktion nur ein Teil der Tétigkeit von Gemischtbetrieben, die Kulturpflanzen anbauten und
verschiedene Tierarten hielten. Das Futter wurde im Betrieb angebaut bzw. in der Region angekauft; die
anfallenden Wirtschaftsdiinger wurden als Diingemittel dem Boden wieder zugefiihrt. Heute gibt es in der EU
nur noch eine sehr geringe Zahl solcher Betriebe, da die steigende Marktnachfrage, die Entwicklung des
genetischen Materials und der Betriebsmittel sowie die Verfiigbarkeit relativ giinstiger Futtermittel, die
Landwirte zur Spezialisierung ermutigt haben. Als Folge davon sind Bestands- und Betriebsgroflen stéindig
gewachsen. Dies war der Beginn der Intensivtierhaltung.

Im Rahmen der Arbeiten wurden auch Fragen des Tierschutzes und die Entwicklungen in diesem Bereich
beriicksichtigt, wenngleich diese nicht im Vordergrund standen. Ergidnzend zu den bestehenden EU-
Rechtsvorschriften wird die Diskussion des Themas Tierschutz weiter fortgesetzt. Einige Mitgliedstaaten
verfligen bereits iiber verschiedene Verordnungen in diesem Bereich und stellen Anforderungen an die
Haltungsverfahren, die {iber die bestehenden Vorschriften hinausgehen.

Gefliigel

Europa ist mit einem Anteil von 19 % an der Weltproduktion der zweitgroBte Erzeuger von Hiihnereiern. Es
wird davon ausgegangen, dass sich dies in den kommenden Jahren nicht wesentlich dndern wird. In allen
Mitgliedstaaten werden Eier produziert, die fiir den Verbrauch durch den Menschen bestimmt sind. Der grofite
Produzent von Eiern in der EU-15 ist Frankreich (17 % der Eierproduktion), gefolgt von Deutschland (16 %),
Italien und Spanien (jeweils 14 %) sowie — dicht dahinter — von den Niederlanden (13 %). Von den
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ausfithrenden Mitgliedstaaten sind die Niederlande mit 65 % ihrer Gesamtproduktion der grofite Exporteur,
gefolgt von Frankreich, Italien und Spanien. In Deutschland dagegen iibersteigt der Verbrauch die Produktion.
Die meisten der fiir den Verbrauch bestimmten Eier (rund 95 %), die in der EU-15 erzeugten werden, werden in
der Gemeinschaft selbst verbraucht.

Der grofite Teil der Legehennen wird in der EU-15 in Kédfigen gehalten, obwohl insbesondere in den nordlichen
Landern Europas die Eiererzeugung in Nichtkdfighaltung in den letzten zehn Jahren erheblich an Popularitit
gewonnen hat. So wurden beispielsweise im Vereinigten Konigreich, in Frankreich, Osterreich, Schweden,
Dénemark und den Niederlanden zunehmend Eier in Haltungsverfahren wie beispielsweise Volieren,
Bodenhaltung mit unterschiedlich groBen eingestreuten Fliachen bzw. Freilandhaltung produziert. Die
Tiefstreuhaltung ist in allen Mitgliedstaaten die beliebteste Form der Nichtkéfighaltung, mit Ausnahme
Frankreichs, Irlands und des Vereinigten Konigreichs, wo die halbintensive und die Freilandhaltung bevorzugt
werden.

Die Zahl der Legehennen, die in den einzelnen Betrieben gehalten werden, ist dullerst unterschiedlich und
schwankt zwischen einigen wenigen Tausend bis zu mehreren Hunderttausend. In den einzelnen Mitgliedstaaten
diirfte jeweils nur eine relativ geringe Zahl von Betrieben in den Anwendungsbereich der IPPC-Richtlinie
fallen, also etwas mehr als 40 000 Stiick Legehennen halten. Insgesamt liegen in der EU-15 knapp 2000
Betriebe iiber dieser Schwelle.

Der grofite Erzeuger von Gefliigelfleisch in EU-15 (2000) ist Frankreich (26 % der Gefliigelfleischproduktion
der EU-15), gefolgt von dem Vereinigten Konigreich (17 %), Italien (12 %) und Spanien (11 %). Einige Lénder
sind eindeutig exportorientiert, beispielsweise die Niederlande, dort werden 63 % der Produktion nicht im
Inland verbraucht. Dies gilt auch fir Dinemark, Frankreich und Belgien, wo 51 %, 51 % bzw. 31 % der
Produktion nicht im Erzeugungsland selbst konsumiert werden. In anderen Landern dagegen {ibersteigt der
Verbrauch die Produktion. Deutschland, Griechenland und Osterreich importieren 41 %, 21 % bzw. 23 % ihres
Gesamtverbrauchs.

Die Produktion von Gefliigelfleisch ist seit 1991 stindig gestiegen. Die grofiten EU-Produzenten (Frankreich,
UK, Italien und Spanien) verzeichnen alle einen Anstieg in der Gefliigelfleischerzeugung.

Jungmastgefliigel wird im Allgemeinen nicht in Kéfigen gehalten, obwohl es auch hier Kifighaltungsverfahren
gibt. Der grofte Teil der Gefliigelfleischerzeugung erfolgt auf eingestreuten Boden im Rein-Raus-Verfahren. In
Europa gibt es =zahlreiche Jungmastgefliigelbetriecbe mit mehr als 40.000 Plitzen, die somit in den
Anwendungsbereich der IPPC-Richtlinie fallen.

Schweine

Der Anteil der EU-15 an der weltweiten Schweinefleischproduktion liegt bei rund 20 % (als Vergleichsbasis
dient das Schlachtkorpergewicht). Der groBte Erzeuger von Schweinefleisch ist Deutschland (20 %), gefolgt
von Spanien (17 %), Frankreich (13 %), Danemark (11 %) und den Niederlanden (11 %). Zusammen erzeugen
diese Lander mehr als 70 % der Binnenproduktion der EU-15, die ein Nettoexporteur von Schweinefleisch ist,
d. h. es werden nur geringe Mengen Fleisch in die EU importiert. Allerdings ist nicht jeder GroBerzeuger
gleichzeitig auch Nettoexporteur — Deutschland beispielsweise hat 1999 rund doppelt so viel Fleisch importiert
wie exportiert.

In der EU-15 ist die Schweineproduktion zwischen 1997 und 2000 um 15% gestiegen. Der gesamte
Schweinebestand belief sich im Dezember 2000 auf 122,9 Millionen, was gegeniiber 1999 einen Riickgang um
1,2% bedeutete.

Die Grofie der Schweinehaltungsbetriebe ist sehr unterschiedlich. In der EU-15 werden 67 % der Sauen in
Einheiten von mehr als 100 Tieren gehalten. In Belgien, Danemark, Frankreich, Irland, Italien, den
Niederlanden und dem Vereinigten Konigreich liegt diese Zahl bei iiber 70 %. In Osterreich, Finnland und
Portugal sind kleinere Einheiten vorherrschend.

Der grofite Teil der Mastschweine (81 %) wird in Einheiten mit iber 200 Tieren gehalten; mehr als 63 % von
diesen Betrieben halten iiber 400 Schweine. 31 % der Mastschweine werden in Betrieben mit mehr als 1000
Schweinen aufgezogen. In Italien, im Vereinigten Konigreich und in Irland zeichnet sich dieser Industriezweig
durch Einheiten mit iiber 1000 Mastschweinen aus. In Deutschland, Spanien, Frankreich und den Niederlanden
wird ein erheblicher Anteil der Schweine in Einheiten zwischen 50 und 400 Mastschweinen gehalten. Aus
diesen Zahlen wird ersichtlich, dass die IPPC-Richtlinie nur auf eine relativ kleine Zahl von Betrieben
Anwendung finden wird.

Fiir die Bewertung der Verbrauchs- und Emissionswerte der Schweinehaltung ist die Kenntnis des jeweils
angewandten Produktionsverfahrens unerldsslich. Aufzucht und Endmast sind in der Regel auf ein
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Schlachtgewicht von 90 - 95 kg (UK), 100 — 110 kg (andere Mitgliedstaaten) bzw. 150 — 170 kg (Italien)
ausgerichtet; diese Gewichte werden in unterschiedlichen Zeitrdumen erreicht.

Umweltauswirkungen des Industriezweigs

Der wichtigste 0kologische Aspekt der Intensivtierhaltung ist, dass die Tiere Futtermittel im Stoffwechsel
umsetzen und nahezu alle Néhrstoffe iiber den Kot/Harn wieder ausscheiden. In der Schweinemast sind die
Zusammenhénge zwischen Stickstoffaufnahme, -verwertung und —verlust wohl bekannt und in Abbildung 1
grafisch dargestellt. Leider liegt fiir Gefliigel keine solche Darstellung vor.

Protein
in pig tissues Resancnis
2.9k emission
Urine in the air
44Ky \ 30k
[ 51% | | Mancre Ex
I, §8kg
- Manure spread
Foeces | s

Protein in feed = Protein im Futtermittel, Protein in pig tissues = Protein im Gewebe der Schweine, Urine = Harn, Faeces = Kot, = Wirtschaftsdiinger,
Ammonia emission in the air = Ammoniakemissionen in die Luft, Manure spread on the soil = Auf den Boden ausgebrachter Wirtschaftsdiinger

Abbildung 1: Verbrauch, Verwertung und Verlust von Proteinen bei der Erzeugung eines Schweins von 108 kg
Lebendmasse

Die Intensivtierhaltung geht mit einer hohen Besatzdichte je Flicheneinheit einher. Hohe Tierbestandszahlen
bedingen groBe Mengen anfallenden Wirtschaftsdiingers. Wenn die Viehbestinde in bestimmten Regionen
konzentriert sind (hohe Viehdichte), kann die Néhrstoffmenge die iiber die tierischen Ausscheidungen auf die
landwirtschaftlichen Nutzflichen gelangt die Diingermenge iibersteigen, die fiir die Versorgung der
Ackerflachen und des Griinlands bendtigt wird.

In den meisten Lédndern konzentriert sich die Schweineproduktion auf bestimmte Regionen. In den
Niederlanden sind dies beispielsweise die siidlichen Provinzen. In Belgien gibt es eine starke Konzentration in
Westflandern. In Frankreich konzentriert sich die intensive Schweinehaltung auf die Bretagne, in Deutschland
auf den Nordwesten des Landes. In Italien befindet sich das Zentrum der Schweineproduktion in der Po-Ebene,
in Spanien liegt dieses in Katalonien und in Galizien. In Portugal konzentriert sich die Schweineproduktion im
Norden des Landes. Die hochsten Besatzdichten werden aus den Niederlanden, Belgien und Dénemark
gemeldet.

Die Angaben zu der Konzentration der Tiererzeugung auf regionaler Ebene gelten als ein guter Indikator fiir die
potenziellen Umweltprobleme einer Region. Dies wird in der Abbildung 2 verdeutlicht, die Probleme aufzeigt
wie: Versauerung (NH3, SO,, NOy), Eutrophierung (N, P), ortliche Beldstigungen (Geruch, Larm) und diffuse
Verbreitung von Schwermetallen und Pestiziden.
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Abbildung 2: Grafische Darstellung der mit der Intensivtierhaltung verbundenen Umweltprobleme
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Complaints Beschwerden

Odours Geriiche

Ammonia Ammoniak

Gases Gase

Deposition Deposition

Run-off Oberfldchenabfluss
Drain flow Abfluss

Lateral flow in soil Lateraler Fluss im Boden
Leaching Auswaschung
Acidification Versauerung

Nutrient overload Nahrstoffiiberfrachtung
Microbes Mikroben

Organic matter Organische Stoffe
Plant nutrients Pflanzennihrstoffe
Bedrock Sedimentgestein
Groundwater Grundwasser

Angewandte Verfahren und BVT in Betrieben mit Intensivtierhaltung

Im Allgemeinen werden in Betrieben mit Intensivtierhaltung folgende Tatigkeiten ausgeiibt:

Sortierung und Abfall-
Verpackung von Eiern lagerung
! (nur Legebetriebe) i

A Deponie
y Verbrennung

Ausstallen Ti Lagerung T
ler- >
/Einstallen Kadaver ﬁe::tbe;;sn
von Tieren haltung 9
I Energie
Externe Behandlung
Futtermischen o. Anwendung
v
Futtermahlen/ Futter-
-zerkleinern_’ lagerung Abwasser- Lagerung v. , | betriebsinterne
behandlung Wirtschaft.dm ”| Aufbereitung
T X ¢
Futterankauf Ableitung Rel';%?::;?de
v

Ausbringung a. betriebseig. ¢

Flachen o. Abnahmevertrage

Abbildung 3: Betriebsablaufschema der Intensivtierhaltung

Das zentrale Umweltproblem der Intensivtierhaltung ist der Anfall von Fest- und Fliissigmist (=
Wirtschaftsdiinger). Dies spiegelt sich auch in der Reihenfolge der Darstellung der betriebsinternen Tatigkeiten
in den Kapiteln 4 und 5 dieses Dokuments wider, beginnend mit der guten landwirtschaftlichen Praxis, gefolgt
von den Fiitterungsstrategien zur Beeinflussung der FEigenschaften und der Zusammensetzung des
Wirtschaftsdiingers, den Methoden zur Entmistung der Stallungen, der Lagerung und der Behandlung des
Wirtschaftsdiingers sowie deren Ausbringung auf landwirtschaftlich genutze Fldchen. Auch andere
Umweltaspekte wie Abfallentstehung, Energie- und Wasserverbrauch, Abwasseranfall und Lirmemissionen
werden behandelt, wenn auch weniger umfassend.

Bei den Untersuchungen wurde Ammoniak die grofite Aufmerksamkeit geschenkt, da es eine Schliisselstellung
bei den Luftschadstoffen einnimmt und den groBten Anteil an den Emissionen ausmacht. Fast alle
Informationen, die iiber die Verringerung von Emissionen aus Tierhaltungsverfahren vorliegen, beziehen sich
auf die Minderung der Ammoniakemissionen. Allerdings ist davon auszugehen, dass die Techniken, die eine
Minderung der Ammoniakemissionen bewirken, auch z.T. Emissionen anderer gasféormiger Stoffe verringern
werden. Andere Auswirkungen auf die Umwelt ergeben sich aus den Emissionen von Stickstoff und Phosphor
in Boden, Oberflichen- bzw. Grundwasser. Diese sind auf die Ausbringung von Wirtschaftsdiinger auf
landwirtschaftliche Flichen zuriickzufiihren. Die MaBBnahmen zur Verringerung dieser Emissionen sind nicht
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auf die Lagerung, Behandlung oder Verwertung der Wirtschaftsdiinger beschréankt. Sie erstrecken sich vielmehr
auf die gesamte Verfahrenskette und umfassen auch Malnahmen zur Minderung des Wirtschaftsdiingeranfalls.

In den folgenden Abschnitten werden die angewandten Verfahren und die Schlussfolgerungen hinsichtlich der
BVT fiir die Gefliigel- und Schweinehaltung zusammengefasst.

Gute landwirtschaftliche Praxis in der Intensivhaltung und —aufzucht von Schweinen und Gefliigel

Die gute landwirtschaftliche Praxis ist ein wesentlicher Bestandteil von BVT. Auch wenn es schwierig ist, die
Vorteile fiir die Umwelt zu quantifizieren, die eine Verringerung von Emissionen oder eine Verringerung des
Energie- und Wasserverbrauchs mit sich bringen, liegt auf der Hand, dass eine bewusste Betriebsfithrung zu
einer verbesserten Umweltleistung intensiver Gefliigel- oder Schweinehaltungsbetriebe fiihren wird. Vor dem
Hintergrund des Ziels, die allgemeine Umweltleistung von Betrieben mit intensiver Tierhaltung zu verbessern,
entspricht es der BVT, jede der folgenden MaBBnahmen umzusetzen:

e Ermittlung und Durchfiihrung von Mallnahmen zur allgemeinen und beruflichen Bildung der Beschiftigten
in landwirtschaftlichen Betrieben

e Aufzeichnungen iiber den Wasser- und Energieverbrauch, die verbrauchten Futtermengen, die
Abfallentstehung und die Ausbringung von Mineral- und Wirtschaftsdiinger auf die Felder

e Bereithaltung eines Notfallplans fiir unvorhergesehene Emissionen bzw. Storfélle

e Umsetzung eines Reparatur- und Instandhaltungsprogramms, um sicherzustellen, dass sich die Bauten und
die Ausstattung in gutem Zustand befinden und die Anlagen sauber gehalten werden

e sachgerechte Planung der Aktivitdten vor Ort, wie beispielsweise die Anlieferung von Material und der
Abtransport von Produkten und Abfillen

e sachgerechte Planung der Ausbringung des Wirtschaftsdiingers.

Fiitterungsstrategien fiir Gefliigel und Schweine

Die Zusammensetzung der Futtermittel fiir Gefliigel ist nicht nur von Anlage zu Anlage, sondern auch zwischen
den einzelnen Mitgliedstaaten duBlerst unterschiedlich. Dies ist auf die Tatsache zuriickzufiihren, dass es sich um
Mischungen unterschiedlicher Futterkomponenten wie Getreide, Samen, Sojabohnen und Zwiebeln, Kartoffeln,
Wurzelknollen oder Hackfriichte sowie Produkte tierischen Ursprungs handelt (z.B. Fischmehl, Fleisch- und
Knochenmehl?, Milchprodukte) handelt. Die wichtigsten Inhaltsstoffe von Schweinefutter sind Getreide und
Soja.

Eine effektive Fiitterung von Tieren zielt darauf ab, diese mit der notwendigen Nettoenergie, mit essentiellen
Aminosduren, Mineralien, Spurenelementen und Vitaminen fiir optimales Wachstum, sowie eine gute Mast-
oder Reproduktionsleistung zu versorgen. Die Zusammenstellung von Schweinefutter ist eine hochst komplexe
Angelegenheit, dabei sind Faktoren wie Lebendgewicht und Reproduktionsphase entscheidend. Fliissigfutter
wird neben Trockenfutter und Futtermischungen am haufigsten verwendet.

Abgesehen von dem Bestreben, die Futterzusammensetzung entsprechend dem Bedarf der Tiere zur Verfiigung
zu stellen, werden auch in Abhéngigkeit von den verschiedenen Phasen des Produktionszyklus unterschiedliche
Futtermittel eingesetzt. Der Tabelle 1.1 sind die verschiedenen Kategorien und die Zahl der Fiitterungsphasen
zu entnehmen, die am haufigsten eingesetzt werden und bei denen es sich um BVT handelt.

Eine Technik, die angewandt wird, um die Ausscheidung von Nihrstoffen (N und P) iiber den
Wirtschaftsdiinger von Schweinen und Gefliigel zu verringern, ist das sogenannte ,,Néhrstoffmanagement*.
Dieses zielt darauf ab, die Futtermittel moglichst nah am Bedarf der Tiere in den verschiedenen
Haltungsabschnitten zu orientieren und somit den Stickstoffverlust aufgrund von Stickstoffabbau bzw.
Ausscheidungen von unverdautem Stickstoff zu verringern. Die Phasenfiitterung beinhaltet eine
Rationsberechnung auf der Grundlage der verdaulichen/verfiigbaren Néhrstoffe, den Einsatz gering
eiweiBhaltiger Futtermittel, die durch Aminosduren erginzt werden, den Einsatz gering phosphorhaltiger
Futtermittel unter Zugabe von Phytasen oder den Einsatz von Futtermitteln mit hoch verdaulichen
anorganischen Futterphosphaten. Dariiber hinaus kann die Futtereffizienz u.U. auch durch den Einsatz
bestimmter Futtermittelzusatzstoffe (beispielsweise von Enzymen) erhoht und die Nihrstoffverwertung
verbessert werden. Dies wiederum hat eine Verringerung der im Wirtschaftsdiinger vorhandenen Néhrstoffe zur
Folge.

? Fiitterungsverbot gemiB EU-VO EG 1774/2002
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Bei Schweinen kann — in Abhéngigkeit von der Rasse/dem Genotyp und dem urspriinglichen Ausgangswert —
eine Verringerung des Rohproteingehalts um 2 bis 3 % (20 bis 30 g/kg Futtermittel) erreicht werden; bei
Gefliigel entspricht dies 1 bis 2 % (10 bis 20 g/kg Futtermittel). Der Rohproteingehalt, der jeweils als BVT
definiert wird, ist Tabelle 1 zu entnehmen. Die in der Tabelle 1.1 aufgefiihrten Werte sind Anhaltswerte, da sie
u. a. vom Energiegehalt des jeweiligen Futtermittels abhingig sind. Aus diesem Grunde kann es auch
erforderlich sein, die Werte den jeweiligen ortlichen Gegebenheiten entsprechend anzupassen. In einer Reihe
von Mitgliedstaaten beschéftigen sich verschiedene Forschungsarbeiten mit anderen Fiitterungsverfahren, deren
Ergebnisse in Zukunft mdéglicherweise eine weitere Verringerung von Néhrstoffausscheidungen bewirken
werden in Abhingigkeit von den Auswirkungen der Verdanderungen bei den Genotypen.

Was Phosphor betrifft, entspricht es BVT, die Tiere (Gefliigel und Schweine) sukzessiv mit unterschiedlichen
Futtermitteln mit immer geringeren Gesamtphosphorgehalten zu fiittern (Phasenfiitterung). Hier miissen leicht
verdauliche anorganische Futterphosphate und/oder Phytasen zugegeben werden, um eine ausreichende
Versorgung mit verdaulichem Phosphor zu gewéhrleisten.

Bei Gefliigel kann durch den Zusatz hoch verdaulicher anorganischer Futterphosphate und/oder Phytasen eine
Verringerung des Gesamtphosphorgehalts von 0,05 bis 0,1 % (0,5 bis 1 g/kg Futtermittel) erreicht werden (in
Abhingigkeit von der Rasse/dem Genotyp, dem Einsatz von Futterrohstoffen und dem urspriinglichen
Ausgangswert). Bei Schweinen betrigt diese Verringerung 0,03 bis 0,07 % (0,3 bis 0,7 g/kg Futtermittel). Die
daraus resultierende Spanne im Gesamtphosphorgehalt des Futtermittels ist der Tabelle 1.1 zu entnehmen. Was
die Schweine betrifft, sind die in der Tabelle angefiihrten BVT-Werte ebenfalls nur Anhaltswerte, da sie u. a.
vom Energiegehalt des jeweiligen Futtermittels abhidngig sind. Aus diesem Grunde kann es auch erforderlich
sein, die Werte den jeweiligen Ortlichen Gegebenheiten entsprechend anzupassen. In einer Reihe von
Mitgliedstaaten beschéftigen sich verschiedene Forschungsarbeiten mit anderen Fiitterungsverfahren, deren
Ergebnisse in Zukunft moglicherweise eine weitere Verringerung von Nahrstoffausscheidungen bewirken
werden, in Abhdngigkeit von den Auswirkungen der Verédnderungen bei den Genotypen.

Tierart Phase Rohproteingehalt Gesamtphosphorgehalt
(Anteil am (Anteil am Futtermittel | Anmerkung
Futtermittel in %) " in %) ?
Jungmastgeflii | Starter  120-22 | 0,65-075 . 1) mit gezielt
gel Mast ] 19-21 | 060-070 ausgewogener
Endmast 18 —20 0,57 - 0,67 und optimal
Pute <4Wochen _ 124-27 | 1,00-1,10 verdaulicher
S5-8Wochen | 22-24 | 095-105 Aminosure-
9-12Wochen | 19-21 | 085-095 crgdnzung
13+ Wochen | - 6-19 | 080-090 und
16+ Wochen 14-17 0,75 - 0,85 2) mit
Legehenne 18— 40 Wochen | 15,5— 16,5 0,45 — 0,55 entsprechend
40+ Wochen |- 145-155 | 041-051 verdaulichem
(Ferkel | <l0kg | 21 | 075085 Dhosphor durch
Ferkel <25 kg 17,5-19,5 0,60 — 0,70 hoch ver dauli;:hén
Mastschwein | 25-50kg | 5-17 | 045-055 anorganischen
50-110kg 1415 0,38 — 0,49 Futternhosphat
IR rphosphaten
Sau - _T_‘I:a_(_:}_lggl_(p_lg __________ 1 _3_ ____1_5 ____________________ (,)2‘}:‘)’. - Q’,S,l ,,,,,,,,,,,,,,,,, und/oder Phytasen
Saugezeit 16 -17 0,57 - 0,65

Tabelle 1.1: Anhaltswerte fiir Rohproteingehalte von BV T-Futtermitteln fiir Gefliigel und Schweine
Haltungsverfahren fiir Gefliigel; Legehennen

Die meisten Legehennen werden noch immer in Kéfigen gehalten. Das konventionelle Haltungsverfahren ist
eine Legebatterie mit einem offenen Kotkeller unterhalb der Kéfige. Allerdings handelt es sich bei den meisten
heute eingesetzten Techniken um eine Verbesserung dieses Verfahrens. Voraussetzung fiir eine Verringerung
der Ammoniakemissionen aus der Kéfighaltung ist eine hiufige Entmistung. Auch durch die Trocknung des
Kots werden die Emissionen reduziert, da chemische Reaktionen verhindert werden. Je schneller der Kot
getrocknet wird, desto geringer sind die Emissionen von Ammoniak. Durch eine Kombination aus hiufiger
Entmistung und Trocknung (Beliiftung) des Kots werden die hdchsten Ammoniakemissionsminderungen aus
dem Stall erzielt und gleichzeitig auch die Emissionen bei der Wirtschaftsdiingerlagerung reduziert. Allerdings
ist damit eine geringfiigige FErhohung der Energickosten verbunden. Die herkémmlichen
Kaéfighaltungsverfahren, die als BVT betrachtet werden, sind:
e Kifighaltungsverfahren mit (mindestens zweimal wochentlicher) Entmistung tiber Kotbdnder, die
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diesen Kot in eine geschlossene Lagervorrichtung befordern;
e vertikal angeordnete Etagenkifige mit Kotband und Zwangslufttrocknung; der Kot wird mindestens
einmal pro Woche entfernt und in ein geschlossenes Kotlager befordert
e vertikal angeordnete Etagenkifige mit Kotband und mit Wedel-Beliiftung mit Facher-System; der Kot
wird mindestens einmal pro Woche entfernt und in ein geschlossenes Kotlager befordert
o vertikal angeordnete Etagenkifige mit Kotband und verbesserter Zwangslufttrocknung; der Kot wird
mindestens einmal pro Woche entfernt und in ein geschlossenes Kotlager befordert
e vertikal angeordnete Etagenkifige mit Kotband und Trocknungstunnel oberhalb der Kéfige; der Kot
wird nach 24 bis 36 Stunden in ein geschlossenes Kotlager befordert.
Das Kifighaltungsverfahren mit beliiftetem offenen Kotkeller (auch als Kotkellerstall bekannt) kann nur bedingt
als BVT bezeichnet werden. In Regionen mit iiberwiegend mediterranem Klima ist dieses Verfahren BVT. In
Regionen mit sehr viel geringeren Durchschnittstemperaturen kann diese Technik wesentlich hdohere
Ammoniakemissionen zur Folge haben und daher nicht als BVT bezeichnet werden, sofern keine Trocknung
des Kots in der Grube vorgesehen ist.

Aufgrund der Anforderungen der Richtlinie 1999/74/EG {iiber die Haltung und das Wohlbefinden von
Legehennen (Legehennenrichtlinie) werden die oben genannten Kéfighaltungsverfahren in Zukunft verboten
sein. So wird ab 2003 der Bau solcher konventionellen Kéfighaltungsverfahren untersagt; ab 2012 gilt ein
volliges Verbot des Einsatzes solcher Kéfighaltungsverfahren. Allerdings wird 2005 iiber eine eventuelle
Uberarbeitung dieser Richtlinie entschieden. Diese Entscheidung wird von den Ergebnissen verschiedener
Untersuchungen und den fortlaufenden Verhandlungen abhingen.
Das Verbot konventioneller Kafighaltungsverfahren wird die Landwirte zwingen, auf sogenannte ausgestaltete
Kifige oder Nicht-Kéfighaltungsverfahren (= Alternative Haltungsverfahren) umzustellen. Derzeit werden
verschiedene Verfahren sogenannter ausgestalteter Kifige entwickelt. Leider liegen bisher nur wenige
Informationen vor. Allerdings ist zukiinftig der ausgestaltete Kafig das einzige Kafighaltungsverfahren, das ab
2003 fiir neue Anlagen genchmigungsféhig ist. Bei den alternativen Haltungsverfahren gelten als BVT:

e Bodenhaltung (mit oder ohne Beliiftung des Kots)

e Bodenhaltung mit perforierten Boden und Beliiftung des Kots

e Volierensysteme mit oder ohne Freilandauslauf bzw. AuBBenscharrraum
Aus den Informationen, die im Hauptteil des vorliegenden BVT-Merkblattes zu allen oben genannten
Haltungsverfahren aufgefiihrt werden, wird ersichtlich, dass eine Verbesserung des Wohlbefindens der Tiere die
Maoglichkeiten zur Verringerung der Ammoniakemissionen aus der Legehennenhaltung einschrianken.

Haltungsverfahren fiir Gefliigel; Jungmastgefliigel

Jungmastgefliigel in Intensivhaltung wird traditionell in einfachen geschlossenen Beton- oder Holzgebduden
gehalten, die natiirlich beleuchtet oder aber fensterlos mit kiinstlicher Beleuchtung, wirmeisoliert und
zwangsbeliiftet sind. Ferner werden Gebdude mit offenen Seitenwidnden verwendet (Fenster mit jalousie-
dhnlichen Vorhingen). Die Zwangsbeliiftung (Unterdruckprinzip) erfolgt iiber Ventilatoren und
Lufteinlasskanile. Die Tiere werden auf Boden mit Einstreu (in der Regel Strohhécksel, aber auch Hobelspéne
und Papierschnitzel) gehalten. Der Kot wird zum Ende eines jeden Mastdurchgangs entfernt. Beim
Jungmastgefliigel liegt die Besatzdichte in der Regel bei 18 bis 24 Tieren pro m* der gesamte Stall kann
zwischen 20.000 und 40.000 Tiere erfassen. Neue Rechtsvorschriften zum Tierschutz sollen die zulédssige
Besatzdichte in der Jungmastgefliigelhaltung begrenzen.

Um die Ammoniakemissionen aus den Haltungsverfahren zu reduzieren, sollte feuchte Einstreu vermieden
werden. Aus diesem Grunde wurde ein neues Niedrigemissions-Haltungsverfahren (VEA-System) entwickelt,
wobei der Isolierung der Gebédude, der Trinkeanlage (Vermeidung von Tropfwasser) und der Verwendung von
Hobelspianen/Sagemehl besonderes Augenmerk gewidmet wurde. Allerdings musste festgestellt werden, dass
die Emissionen denen traditioneller Haltungsverfahren entsprachen. Daher wurden fiir Jungmastgefliigel
folgende Haltungsverfahren zu BVT erklart:

e natiirlich beliiftete Stille, deren gesamte Bodenfliche mit Einstreu bedeckt ist und die mit nicht
tropfenden Trankeeinrichtungen ausgestattet sind,
e gutisolierte zwangsbeliiftete Stélle (Ventilatoren), deren gesamte Bodenfldche mit Einstreu bedeckt ist
und die mit nicht tropfenden Triankeeinrichtungen ausgestattet sind (VEA-System).

Einige neu entwickelte Verfahren sehen ein Lufttrocknungssystem vor, mit dem das Kot/Einstreugemisch
getrocknet wird. So wird im Vergleich zu traditionellen Haltungsverfahren eine erhebliche Verringerung der
Ammoniakemissionen (83 — 94 %) erzielt. Allerdings sind diese Verfahren recht kostspielig, verbrauchen mehr
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Energie und haben eine verstirkte Staubentwicklung zur Folge. Sofern diese Verfahren jedoch bereits installiert
wurden, sind sie als BVT zu betrachten. Zu diesen Techniken zdhlen:

e cin Verfahren mit perforierten Boden und Beliiftung

e cin Etagenboden mit Beliiftung

e cin Etagenkéfigverfahren mit entfernbaren Kéfigseiten und Beliiftung des Kots.
In der Regel gibt es in den Stillen fiir Jungmastgefliigel ein Verfahren zur Lufterwédrmung. Dabei kann es sich
u. a. um das ,,Combideck-Verfahren* handeln, bei dem die Boden und das, was sich auf ihnen befindet (z. B.
Einstreu), erwarmt werden. Das Verfahren besteht aus einer Warmepumpe, einer unterirdischen aus Rohren
bestehenden Speichervorrichtung, und einer 2 — 4 Meter unter dem Boden liegenden Schicht isolierter
Leitungen (verlegt im Abstand von jeweils 4 cm). Das Verfahren verfiigt iiber zwei Wasserkreisldufe: der eine
dient der Stallerwdrmung, der andere als unterirdische Speichervorrichtung. Beide Kreisldufe sind geschlossen
und iiber eine Warmepumpe miteinander verbunden. In Jungmastgefliigelstillen werden die Heizleitungen in
einer isolierten Schicht unter dem Betonboden (10 - 12 cm) verlegt. In Abhéngigkeit von der Temperatur des
Wassers, das durch die Leitungen flieit, werden Boden und Einstreu erwdrmt bzw. gekiihlt.
Dieses Combideck-Verfahren, das auch als energiesparendes Verfahren gepriesen wird, kann nur bedingt als
BVT bezeichnet werden. Es kann eingesetzt werden, sofern die ortlichen Gegebenheiten dies zulassen, z. B. die
Bodenbedingungen den Einbau geschlossener unterirdischer Speichervorrichtungen fiir das Umlaufwasser
zulassen. Das Verfahren wird derzeit nur in den Niederlanden und in Deutschland in einer Tiefe von 2 — 4
Metern eingesetzt. Es ist noch nicht bekannt, ob dieses Verfahren ebenso erfolgreich in Regionen eingesetzt
werden kann, wo die Frostperioden ldnger und hérter sind bzw. wo das Klima sehr viel warmer ist und die
Abkiihlung des Bodens nicht ausreichen konnte.

Haltungsverfahren fiir Schweine; allgemeine Bemerkungen

Zunichst werden einige allgemeine Anmerkungen zur Haltung von Schweinen gemacht. AnschlieBend folgt
eine detaillierte Beschreibung der bestehenden Haltungsverfahren und der BVT fiir die Haltung von
deckfdhigen und trichtigen Sauen, von Mastschweinen (Vormast/Endmast), sdugenden Sauen und
Absetzferkeln.
Die Konstruktion von Schweinestéllen zur Verringerung der Ammoniakemissionen in die Luft, wie sie in
Kapitel 4 beschrieben sind, orientiert sich im wesentlichen an einigen bzw. allen folgenden Grundsétzen:

e Verringerung der Flache der Kotbereiche, von denen Emissionen ausgehen
Entfernung des Wirtschaftsdiingers aus dem Stallbereich (den Fliissigmistkanélen) in ein Aullenlager
Einsatz zusitzlicher BehandlungsmafBinahmen (z. B. Beliiftung), um Spiilfliissigkeit zu erhalten
Kiihlung der Fliissigmistoberfliche
Verwendung von glatten, leicht zu reinigenden Oberflachen fiir perforierte Boden (beispielsweise fiir
Roste und Fliissigmistkanéle.
Beim Bau von perforierten Béden werden Beton, Metall und Kunststoff eingesetzt. Generell kann gesagt
werden, dass der Fliissigmistablauf von Betonelementen ldnger dauert, als dies bei Metall- oder
Kunststoffelementen mit identischem Rostenabstand der Fall ist. Dies geht mit verstirkten
Ammoniakemissionen einher. An dieser Stelle muss darauf hingewiesen werden, dass in einigen
Mitgliedstaaten die Verwendung von Metallrosten untersagt ist.
Die héufige Entmistung durch Spiilungen mit Fliissigmist fiihrt voriibergehend zu hdchsten Geruchsemissionen,
und zwar bei jedem Spiilvorgang. In der Regel werden solche Spiilungen zweimal pro Tag (morgens und
abends) durchgefiihrt. Die dadurch entstehenden verstirkten Geruchsemissionen konnen fiir die Nachbarschaft
eine erhebliche Beldstigung darstellen. Dariiber hinaus erfordert eine weitere Behandlung des Fliissigmistes
einen zusitzlichen Energieeinsatz. All diese medieniibergreifenden Wirkungen sind bei der Festlegung von
BVT fiir die verschiedenen Stallkonstruktionen beriicksichtigt worden.
Was die Einstreu (in der Regel Stroh) in Schweinestéllen betrifft, so ist davon auszugehen, dass diese aufgrund
des gestiegenen Bewusstseins fiir das Wohlbefinden der Tiere in der gesamten Gemeinschaft zunehmend
eingesetzt werden wird. Einstreu kann in (automatisch gesteuerten) natiirlich beliifteten Stallverfahren
verwendet werden, wodurch die Tiere vor Kélte geschiitzt werden. Dies bedeutet gleichzeitig einen geringeren
Verbrauch von Energie fiir die Beliiftung und Beheizung der Stélle. Bei Haltungsverfahren, in denen Einstreu
verwendet wird, konnen die Buchten in Kotbereiche (ohne Einstreu) und Liegebereiche (mit Einstreu bedeckte
feste Bodenfldchen) unterteilt werden. Zwar wird haufig berichtet, dass die Schweine diese Flachen nicht immer
korrekt nutzen, d. h. dass sie auf die eingestreuten Flédchen koten und sich auf den als Kotbereich vorgesehenen
Spaltenboden oder den festen Bodenflidchen ablegen. Allerdings kann iiber die Ausfithrung der Buchten das
Verhalten der Tiere gesteuert werden. In warmen Klimazonen konnte dies aber u. U. allein nicht ausreichen, um
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die Schweine daran zu hindern, sich in den falschen Bereichen zu entleeren bzw. niederzulegen. Dies wird
damit begriindet, dass die Tiere in einem Haltungsverfahren mit vollstindig eingestreuten Flichen nur die
Moglichkeit haben, sich abzukiihlen, indem sie sich auf einen unbedeckten Boden legen.

Bei einer integrierten Bewertung des FEinsatzes von Einstreu miissen auch die zusitzlichen Kosten
beriicksichtigt werden, die durch die Beschaffung und die erforderliche Entmistung entstehen. Dies gilt auch fiir
die moglichen Auswirkungen auf die Emissionen aus der Lagerung des Wirtschaftsdiingers und dessen
Ausbringung auf die landwirtschaftlichen Flachen. Durch die Verwendung von Einstreu wird der Kot und Urin
der Tiere gebunden, wodurch sich der Anteil organischer Stoffe, die in die Boden eingetragen werden, erhoht.
Unter bestimmten Umsténden ist diese Art von Wirtschaftsdiinger daher der Bodenqualitét zutrdglich, was als
ein duflerst positiver medieniibergreifender Aspekt zu werten ist.

In Kapitel 4 werden die verschiedenen Haltungsverfahren fiir Schweine in bezug auf ihr Potenzial zur
Verringerung der Emissionen von Ammoniak, N,O und CH4 sowie in bezug auf ihre medieniibergreifenden
Wirkungen (Energie- und Wassereinsatz, Geruchs-, Lérm- und Staubentwicklung), ihre Anwendbarkeit und
Funktionalitdt, das Wohlbefinden der Tiere und die Kosten beleuchtet und jeweils mit einem spezifischen
Referenzverfahren verglichen.

Haltungsverfahren fiir Schweine; deckféhige/trichtige Sauen
Zu den derzeit angewandten Haltungsverfahren fiir deckfahige/trachtige Sauen zéhlen:
e Vollspaltenboden mit Zwangsliiftung und darunter liegenden tiefen Fliissigmistkanédlen (Anm.: Hierbei
handelt es sich um das Referenzverfahren)
e Voll- oder Teilspaltenboden mit einem darunter liegenden Absaugsystem fiir haufige Entmistung
e Voll- oder Teilspaltenbéden mit einem unterhalb des Bodens verlaufenden Spiilkanal; die Spiilung
erfolgt mittels frischem oder beliiftetem Fliissigmist
e Voll- oder Teilspaltenboden, mit unterhalb des Bodens verlaufenden Spiilrinnen/-rohren; die Spiilung
erfolgt mittels frischem oder beliiftetem Fliissigmist
Teilspaltenboden mit darunter liegenden verkleinerten Fliissigmistkanélen
Teilspaltenbdden mit Kiihlrippen zur Kiihlung des Fliissigmistes
Teilspaltenbdden mit Dungschieber
feste Betonbdden mit vollstdndig eingestreuten Flachen
feste Betonbdden mit Stroheinstreu und elektronischen Fiitterungsautomaten.

Zurzeit konnen deckfahige und trachtige Sauen einzeln oder in Gruppen gehalten werden. Die EU-
Rechtsvorschrift hinsichtlich des Wohlbefindens von Schweinen (91/630/EWG) sieht eine Reihe von
Mindestanforderungen fiir den Schutz von Schweinen vor. Demnach sind Sauen und Jungsauen fiir einen
Zeitraum, der 4 Wochen nach dem Decken beginnt und 1 Woche vor der letzten Woche vor dem
voraussichtlichen Abferkeltermin endet, in Gruppen zu halten. Dies ist ab dem 1. Januar 2003 fiir alle neu
gebauten oder umgebauten Betriebe und ab dem 1. Januar 2013 fiir alle Betriebe verbindlich.

Bei Gruppenhaltungsverfahren sind andere Fiitterungssysteme (z. B. elektronische Fiitterungssysteme fiir
Sauen) erforderlich als bei Einzelhaltungsverfahren. Auch sollten die Buchten so ausgefiihrt sein, dass sie das
Verhalten der Sauen steuern (d. h. Trennung zwischen Kot- und Liegebereichen). Aus 6kologischer Sicht muss
jedoch gesagt werden, dass die bisher iibermittelten Daten darauf hindeuten, dass — bei Anwendung
vergleichbarer Verfahren zur Emissionsminderung — Gruppenhaltungsverfahren offensichtlich &hnliche
Emissionswerte aufweisen wie Einzelhaltungsverfahren.

In eben der oben erwdhnten EU-Rechtsvorschrift zum Schutz von Schweinen (Richtlinie 91/630/EWG des
Rates, gedndert durch die Richtlinie 2001/88/EG) werden auch Anforderungen an die Bodenfldchen gestellt. Fiir
Jungsauen und trachtige Sauen muss ein bestimmter Teil des Bodens durchgehend befestigt und in einer Weise
ausgefiihrt sein, dass die Perforationen maximal 15 % dieser Flidche beanspruchen. Die neuen Bestimmungen
gelten ab dem 1. Januar 2003 fiir alle neu gebauten oder umgebauten Betriebe und ab dem 1. Januar 2013 fiir
samtliche Betriebe. Es ist nicht untersucht worden, welche Auswirkungen auf die Emissionen diese neue
Bodenausfithrung im Vergleich zum ansonsten {iiblichen Vollspaltenboden (bei dem es sich um das
Referenzverfahren handelt) hat. Mit maximal 15 % der Fldche, die bei planbefestigten Boden fiir Perforationen
vorgesehen sind, werden die 20 % unterschritten, die nach den neuen Bestimmungen fiir Betonspaltenbdden
zuldssig sind (maximale Spaltenweite 20 mm und eine Mindestauftrittsbreite von 80 mm fiir Sauen und
Jungsauen). Dies bedeutet, dass die perforierte Flache insgesamt verringert wird.

Fir die Ermittlung der BVT fiir Haltungsverfahren werden die verschiedenen Verfahren mit dem
Referenzverfahren fiir die Haltung von deckfdhigen und trachtigen Sauen verglichen, bei dem es sich um einen
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Vollspaltenboden mit Betonrosten und darunter liegenden tiefen Fliissigmistkanédlen handelt. Der Fliissigmist
wird mehr oder weniger regelmiBig entfernt. Durch Zwangsliiftung des Stalls werden Gase, die sich im
gelagerten Fliissigmist entwickeln, abgefiihrt. Dieses Verfahren wird in ganz Europa eingesetzt. Was die
Haltungsverfahren fiir deckfdahige und trachtige Sauen betrifft, gelten als BVT:

e Voll- oder Teilspaltenboden mit einem darunter liegenden Absaugsystem fiir hdufige Entmistung oder

e Teilspaltenbdden mit darunter liegenden verkleinerten Fliissigmistkandlen.

Es ist allgemein bekannt, dass Bodenelemente aus Beton stirkere Ammoniakemissionen verursachen als solche
aus Metall oder Kunststoff. Allerdings lagen, was die genannten BVT betrifft, keine Informationen dariiber vor,
welche Auswirkungen die Verwendung von Bodenelementen unterschiedlichen Materials auf die Emissionen
bzw. Kosten haben.

Fiir neu zu errichtende Haltungsanlagen werden Voll- oder Teilspaltenbéden mit unterhalb des Bodens
verlaufenden Spiilrinnen/-rohren, bei denen die Spiilung mittels nichtbeliiftetem Fliissigmist erfolgt, nur bedingt
als BVT betrachtet. Sofern keine Nachbarn durch die extreme Geruchsbildung wihrend des Spiilvorgangs
beléstigt werden konnen, gilt dieses Verfahren bei der Neuerrichtung einer Anlage als BVT. Sofern diese
Technik in bereits bestehenden Anlagen Anwendung findet, ist sie (ohne Vorbehalt) als BVT zu betrachten.

Ein Haltungsverfahren mit Kiihlrippen zur Kiihlung des Fliissigmistes (unter Verwendung eines geschlossenen
Systems mit Warmepumpen) ist sehr leistungsfahig, aber auch &uBlerst kostspielig. Aus diesem Grunde gilt
Fliissigmistkiihlung fiir neu zu errichtende Anlagen nicht als BVT; bei bestehenden Anlagen, die diese Technik
bereits einsetzen, wird sie als BVT betrachtet. Bei UmbaumaBBnahmen konnte eine Umstellung auf diese
Technik wirtschaftlich und somit BVT sein. Allerdings muss dies von Fall zu Fall entschieden werden.

Verfahren mit Teilspaltenboden und Dungschiebern zeigen in der Regel gute Ergebnisse, doch sind sie nicht
leicht zu bedienen. Aus diesem Grunde werden Dungschieber flir neu zu errichtende Anlagen nicht als BVT
betrachtet; bei bestehenden Anlagen gelten sie als BVT.

Wie bereits erwéhnt, gelten Voll- oder Teilspaltenbdden mit unterhalb des Bodens verlaufenden Spiilrinnen/-
rohren, bei denen die Spiilung mittels nichtbeliiftetem Fliissigmist erfolgt, als BVT, sofern das Verfahren bereits
installiert ist. Dieselbe Technik mit einer Spiilung mittels beliiftetem Fliissigmist ist fiir neu zu errichtende
Anlagen nicht als BVT zu sehen. Dies wird mit der zeitweise extremen Geruchsbeldstigung, dem hohen
Energieverbrauch und der schwierigen Handhabung begriindet. Wurde diese Technik jedoch bereits installiert,
wird sie als BVT betrachtet.

Abweichende Auffassung:

Ein Mitgliedstaat unterstiitzt zwar die Schlussfolgerungen hinsichtlich der BVT, ist aber der Auffassung, dass es
sich bei der folgenden Technik ebenfalls um BVT handelt, sofern diese bereits installiert wurde. Dariiber hinaus
sei sie auch als BVT zu betrachten, wenn die Erweiterung einer bestehenden Anlage (beispielsweise durch ein
neues Gebdude) und der Einsatz desselben Verfahrens (statt zweier unterschiedlicher Verfahren) geplant ist:
e Voll- oder Teilspaltenboden mit unterhalb der Boden verlaufenden Kanélen mit einer standig
vorhandenen Fliissigmistschicht, die mittels nichtbeliifteter/beliifteter Fliissigkeit gespiilt wird.

Dieses Verfahren, das in dem betreffenden Mitgliedstaat hdufig eingesetzt wird, kann eine stirkere Reduktion
der Ammoniakemissionen erzielen als die Verfahren, die zuvor als BVT oder bedingte BVT definiert wurden.
Der Mitgliedstaat argumentiert, dass demnach die hohen Kosten fiir eine Umriistung bestehender Anlagen auf
eines dieser BVT-Verfahren nicht zu rechtfertigen sind. Bei einer Erweiterung (beispielsweise durch ein neues
Gebidude) einer bestehenden Anlage, in der dieses Verfahren Anwendung findet, wiirde die Einfiihrung eines
weiteren (bedingten) BVT-Verfahrens den Betrieb der Anlagen behindern, da in ein und derselben Anlage zwei
verschiedene Verfahren eingesetzt wiirden. Aus diesem Grunde betrachtet dieser Mitgliedstaat dieses Verfahren
ebenfalls als BVT und begriindet dies mit der effektiven Emissionsminderung, der Funktionssicherheit und
Kostenerwigungen.

Fiir Verfahren, die Einstreu verwenden, liegen — was ihr Potenzial zur Emissionsminderung betrifft — bislang
sehr unterschiedliche Angaben vor. Hier sind weitere Informationen erforderlich, um einen besseren
Anbhaltspunkt dafiir zu erhalten, was bei einstreubasierten Verfahren als BVT zu betrachten ist. Allerdings ist die
TAG bereits zu dem Schluss gekommen, dass diese Verfahren — bei Einhaltung der guten fachlichen Praxis
(d. h. Verfiigbarkeit von ausreichend Einstreu, hiufiger Einstreuwechsel, eine geeignete Ausfiihrung des
Buchtbodens sowie die Einrichtung von Funktionsbereichen) — nicht von vornherein als BVT ausgeschlossen
werden konnen.
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Haltungsverfahren fiir Schweine; Mastschweine

Zu den derzeit angewandten Haltungsverfahren fiir Mastschweine (Vormast/Endmast) zihlen:
e Vollspaltenbdden mit kiinstlicher Beliiftung und darunter liegenden tiefen Fliissigmistkanélen
(Referenzverfahren)
e Voll- oder Teilspaltenboden mit einem darunter liegenden Absaugsystem fiir hdufige Entmistung
e Voll- oder Teilspaltenboden mit einem unterhalb des Bodens verlaufenden Spiilkanal; die Spiilung
erfolgt mittels frischem oder beliiftetem Fliissigmist
e Voll- oder Teilspaltenbdden, mit unterhalb des Bodens verlaufenden Spiilrinnen/-rohren; die Spiilung
erfolgt mittels frischem oder beliiftetem Fliissigmist
Teilspaltenboden mit darunter liegenden verkleinerten Fliissigmistkanélen
Teilspaltenboden mit Kithlrippen zur Kiihlung der Fliissigmistoberflache
Teilspaltenboden mit Dungschieber
Teilspaltenbdden mit einem konvexen festen Boden in der Mitte bzw. mit einem geneigten festen
Boden im vorderen Teil der Bucht sowie einem Fliissigmistkanal mit schrigen Seitenwénden und
geneigtem Fliissigmistkanal
Teilspaltenbdden mit verkleinerten Fliissigmistkanélen mit schrigen Wanden und Absaugsystem
Teilspaltenbdden mit raschem Fliissigmistabfluss und eingestreutem Aullengang
Teilspaltenbdden mit {iberdachten Boxen (Kisten)
fester Betonboden, vollstindig eingestreut und mit AuBlenklima
fester Betonboden mit eingestreutem Auflengang und Schrigbodensystem.

Mastschweine werden stets in Gruppen gehalten. Die meisten Verfahren, die bei Gruppenhaltung von Sauen
eingesetzt werden, finden auch fiir diese Tiergruppe Verwendung. Fiir die Ermittlung der BVT fiir
Haltungsverfahren werden die verschiedenen Verfahren mit dem Referenzverfahren fiir die Haltung von
Mastschweinen (Vormast/Endmast) verglichen. Bei dem Referenzverfahren handelt es sich um einen
Vollspaltenboden mit einer darunter liegenden tiefen Fliissigmistkanal und Zwangsliifftung. Was die
Haltungsverfahren fiir Mastschweine betrifft, gelten als BVT:
e Vollspaltenbéden mit Absaugsystem fiir hdufige Entmistung
e Teilspaltenboden mit verkleinerten Fliissigmistkandlen mit schragen Wanden und Absaugsystem
e Teilspaltenboden mit einem konvexen festen Boden in der Mitte bzw. mit einem geneigten festen
Boden im vorderen Teil der Bucht sowie einem Fliissigmistkanal mit schrigen Seitenwénden und
geneigtem Kanalboden.

Es ist allgemein bekannt, dass Bodenelemente aus Beton stirkere Ammoniakemissionen verursachen als solche
aus Metall- oder Kunststoff. Allerdings ist den gemeldeten Daten zu entnehmen, dass der Unterschied bei den
Emissionen lediglich 6 % betrégt, die Kostenunterschiede jedoch wesentlich hoher sind. Metallelemente sind
nicht in allen Mitgliedstaaten zugelassen und dariiber hinaus fiir sehr schwere Schweine auch nicht geeignet.

Fiir neu zu errichtende Tierhaltungsanlagen werden Voll- oder Teilspaltenboden mit unterhalb des Bodens
verlaufenden Spiilrinnen/-rohren, bei denen die Spiilung mittels nichtbeliiftetem Fliissigmist erfolgt, nur bedingt
als BVT betrachtet. Sofern keine Nachbarn durch die extreme Geruchsbildung wihrend des Spiilvorgangs
beldstigt werden, gilt dieses Verfahren bei der Neuerrichtung einer Anlage als BVT. Sofern diese Technik in
bereits bestehenden Anlagen Anwendung findet, ist sie (ohne Vorbehalt) als BVT zu betrachten

Ein Haltungsverfahren mit Kiihlrippen zur Kiihlung der Fliissigmistoberfliche (unter Verwendung eines
geschlossenen Systems mit Warmepumpen) ist sehr leistungsfihig, aber auch &uBerst kostspielig. Aus diesem
Grunde gilt Fliissigmistkiihlung fiir neu zu errichtende Anlagen nicht als BVT; bei bestehenden Anlagen, die
diese Technik bereits einsetzen, werden sie als BVT betrachtet. Bei Umbaumalinahmen konnte eine Umstellung
auf diese Technik wirtschaftlich und somit BVT sein. Allerdings muss dies von Fall zu Fall entschieden werden.
Es wird auch darauf hingewiesen, dass die Energieeffizienz geringer sein kann, wenn die Wérme, die beim
Kiihlprozess entsteht, nicht genutzt wird (beispiclsweise wenn keine Buchten fiir Ferkel beheizt werden
miissen).

Verfahren mit Teilspaltenbdden und Dungschiebern zeigen in der Regel gute Ergebnisse, doch sind sie nicht
leicht zu bedienen. Aus diesem Grunde werden Dungschieber fiir neu zu errichtende Anlagen nicht als BVT
betrachtet; bei bestehenden Anlagen, die diese Technik bereits einsetzen, gelten sie als BVT.
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Wie bereits erwihnt, gelten Voll- oder Teilspaltenboden mit unterhalb des Bodens verlaufenden Spiilrinnen/-
rohren, bei denen die Spiilung mittels nicht beliifteter Fliissigmist erfolgt, als BVT, sofern das Verfahren bereits
installiert ist. Dieselbe Technik mit einer Spiilung mittels beliiftetem Fliissigmist ist fiir neu zu errichtende
Anlagen nicht als BVT zu sehen. Dies wird mit der zeitweise extremen Geruchsbelédstigung, dem hohen
Energieverbrauch und der schwierigen Handhabung begriindet. Wurde diese Technik jedoch bereits installiert,
wird sie als BVT betrachtet.

Abweichende Auffassung:

Ein Mitgliedstaat unterstiitzt zwar die Schlussfolgerungen hinsichtlich der BVT, ist aber aus demselben Grund
wie in bezug auf die Haltung von deckfahigen/trachtigen Sauen der Auffassung, dass es sich bei der folgenden
Technik ebenfalls um BVT handelt:
e Voll- oder Teilspaltenboden mit unterhalb der Boéden verlaufenden Kanélen mit einer standig
vorhandenen Fliissigmistschicht, die mittels nichtbeliiftetem/beliiftetem Fliissigmist gespiilt werden.

Fiir Verfahren, die Einstreu verwenden, liegen — was ihr Potenzial zur Emissionsminderung betrifft — bislang
sehr unterschiedliche Angaben vor. Hier sind weitere Informationen erforderlich, um einen besseren
Anhaltspunkt dafiir zu erhalten, was bei einstreubasierten Verfahren als BVT zu betrachten ist. Allerdings ist die
TAG bereits zu dem Schluss gekommen, dass diese Verfahren — bei Einhaltung der guten fachlichen Praxis
(d. h. Verfiigbarkeit von ausreichend Einstreu, hiufiger Einstreuwechsel, eine geeignete Ausfiihrung des
Buchtenbodens sowie die Einrichtung funktionaler Bereiche) — nicht von vornherein als BVT ausgeschlossen
werden konnen. Dabei kdnnte beispielsweise das folgende Verfahren BVT entsprechen:
e feste Betonboden mit eingestreutem Aulengang und Schrigbodensystem.

Haltungsverfahren fiir Schweine; sdugende Sauen

Zu den derzeit angewandten Haltungsverfahren fiir sdugende Sauen zéhlen:
e Kastenstand mit Vollspaltenboden und darunter liegenden tiefen Fliissigmistkanélen (dabei handelt es
sich um das Referenzverfahren)
e Kastenstand mit Vollspaltenboden und einer darunter liegenden geneigte Flache
Kastenstand mit Vollspaltenbdden und einer darunter liegenden Kombination aus Wasser- und
Fliissigmistkanal
Kastenstand mit Vollspaltenbéden und einem Spiilsystem mit darunter liegenden Fliissigmistkanal
Kastenstand mit Vollspaltenbdden und einem darunter liegenden Fliissigmistkanal
Kastenstand mit Vollspaltenbéden und Kiihlrippen zur Kiihlung des Fliissigmistes
Kastenstand mit Teilspaltenbdden
Kastenstand mit Teilspaltenbéden und einem Dungschieber

In Europa werden sdugende Sauen in der Regel in Kastenstdnden mit Spaltenbdden aus Metall oder Kunststoff
gehalten. Bei den meisten Haltungsverfahren sind die Sauen in ihrer Bewegung eingeschrinkt, wéhrend die
Ferkel frei herumlaufen konnen. Die meisten Anlagen verfiigen iiber eine kontrollierte Liiftung sowie héufig
auch iiber einen Bereich, der in den ersten Tagen nach der Geburt der Ferkel beheizt werden kann. Dieses
Verfahren mit darunter liegenden tiefen Fliissigmistkanédlen wurde als Referenzverfahren herangezogen.

Eine Differenzierung zwischen Voll- und Teilspaltenbdden ist bei sdugenden Sauen weniger bedeutend, da die
Tiere in ihrer Bewegung eingeschrinkt sind. In beiden Fillen koten die Tiere in ein und denselben Bereich. Die
Verfahren zur Emissionsminderung setzen daher vornehmlich bei Verdnderungen an den Fliissigmistkanélen an.

BVT ist ein Kastenstand mit einem Vollspaltenboden aus Metall oder Kunststoff mit:
e ciner Kombination aus Wasser- und Fliissigmistkanal oder
e cinem Spiilsystem mit Fliissigmistkanilen oder
e cinem darunter liegenden Fliissigmistkanal.

Ein Haltungsverfahren mit Kiihlrippen zur Kiihlung des Fliissigmistes (unter Verwendung eines geschlossenen
Systems mit Warmepumpen) ist sehr leistungsfahig, aber auch dullerst kostspielig. Aus diesem Grunde gilt die
Fliissigmistkiihlung fiir neu zu errichtende Anlagen nicht als BVT; bei bestehenden Anlagen, die diese Technik
bereits einsetzen, werden sie als BVT betrachtet. Bei Umbaumalinahmen konnte eine Umstellung auf diese
Technik wirtschaftlich und somit BVT sein. Allerdings muss dies von Fall zu Fall entschieden werden.
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Kastenstdnde mit Teilspaltenboden und Dungschiebern zeigen in der Regel gute Ergebnisse, doch sind sie nicht
leicht zu bedienen. Aus diesem Grunde werden Dungschieber fiir neu zu errichtende Anlagen nicht als BVT
betrachtet; bei bestehenden Anlagen, die diese Technik bereits einsetzen, gelten sie als BVT.

Fiir neue Anlagen entsprechen die folgenden Techniken nicht der BVT:
e Kastenstand mit einem Teilspaltenboden und darunter liegendem verkleinerten Fliissigmistkanal und
e Kastenstand mit Vollspaltenboden und einer darunter liegenden geneigten Fliche.

Wurden diese Techniken jedoch bereits installiert, sind sie als BVT zu betrachten. Dabei ist zu beachten, dass
das letztgenannte Verfahren verstirkt Fliegen anziehen kann, sofern keine entsprechenden
BekdmpfungsmalBnahmen ergriffen werden.

Es miissen weitere Informationen erhoben werden, um einen besseren Anhaltspunkt dafiir zu erhalten, was bei
einstreubasierten Verfahren als BVT zu betrachten ist. Allerdings ist die TAG bereits zu dem Schluss
gekommen, dass diese Verfahren — bei Einhaltung der guten fachlichen Praxis (d. h. Verfligbarkeit von
ausreichend Einstreu, hiufiger Einstreuwechsel sowie eine geeignete Ausfiihrung des Buchtbodens) — nicht von
vornherein als BVT ausgeschlossen werden konnen.

Haltungsverfahren fiir Schweine; Ferkel

Zu den derzeit angewandten Haltungsverfahren fiir Ferkel zéhlen:
e Buchten oder Flatdecks mit Vollspaltenbdden und einem darunter liegenden Fliissigmistkanal

(Referenzverfahren)

e Buchten oder Flatdecks mit Voll- oder Teilspaltenbdden und einem Absaugsystem fiir hdufige
Entmistung

e Buchten oder Flatdecks mit Vollspaltenboden und einem geneigten Betonboden zur Trennung von Kot
und Harn

e Buchten oder Flatdecks mit Vollspaltenbdden und Fliissigmistkanélen mit Dungschieber

e Buchten oder Flatdecks mit Vollspaltenbdden und unterhalb des Bodens verlaufenden Spiilrinnen/-
rohren; die Spiilung erfolgt mittels frischem oder beliiftetem Fliissigmist

¢ Buchten mit Teilspaltenbdden; das ,,Zweiklima-System*

e Buchten mit Teilspaltenbdden und einem geneigten oder konvexen festen Boden

e Buchten mit Teilspaltenbdden und flachen Fliissigmistkanal und einem Kanal fiir verschmutztes
Trinkwasser

e Buchten mit Teilspaltenboden aus dreikantigen Metallrosten und Fliissigmistkanédlen mit Abflussrinnen

e Buchten mit Teilspaltenbdden und Dungschieber

e Buchten mit Teilspaltenboden mit dreikantigen Metallbalken und Fliissigmistkanal mit geneigter
Seitenwand/Seitenwinden

e Buchten mit Teilspaltenboden und Kiihlrippen zur Kiihlung des Fliissigmistes

e Teilspaltenboden mit dreikantigen Rosten und iiberdachten Boxen

e feste Betonboden mit Stroheinstreu und natiirlicher Beliiftung.

Ferkel werden in Gruppen in Buchten oder Flatdecks gehalten. Die Entmistung ist im Prinzip bei Buchten und
Flatdecks identisch. Referenzverfahren ist eine Bucht oder ein Flatdeck mit einem Vollspaltenboden aus
Kunststoff- oder Metallrosten und tiefem Fliissigmistkanal.

Es ist davon auszugehen, dass die Maflnahmen zur Minderung von Emissionen fiir konventionelle
Ferkelbuchten auch fiir Flatdecks angewandt werden kdnnen. Allerdings liegen keine Informationen iiber
Erfahrungen in diesem Bereich vor.

BVT ist eine Bucht:
e oder ein Flatdeck mit Voll- oder Teilspaltenboden und einem Absaugsystem fiir hdufige Entmistung
oder
e cin Flatdeck mit Vollspaltenbdden und einem geneigten Betonboden zur Trennung von Kot und Harn
oder

e mit einem Teilspaltenboden (Zweiklima-System) oder

e mit einem Teilspaltenboden aus Metall oder Kunststoff und einem geneigten oder konvexen festen
Boden oder

e mit einem Teilspaltenboden mit Metall- oder Kunststoffelementen und einem flachen Fliissigmistkanal
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und einem Kanal fiir verschmutztes Trinkwasser oder
e mit einem Teilspaltenboden mit dreikantigen Metallrosten und Fliissigmistkanal mit schrigen
Seitenwénden.

Fir neu zu errichtende Haltungsanlagen werden Voll- oder Teilspaltenbdden mit unterhalb des Bodens
verlaufenden Spiilrinnen/-rohren, bei denen die Spiilung mittels nichtbeliiftetem Fliissigmist erfolgt, nur bedingt
als BVT betrachtet. Sofern keine Nachbarn durch die extreme Geruchsbildung wéhrend des Spiilvorgangs
beléstigt werden, gilt dieses Verfahren bei der Neuerrichtung einer Anlage als BVT. Sofern diese Technik in
bereits bestehenden Anlagen Anwendung findet, ist sie (ohne Vorbehalt) als BVT zu betrachten

Ein Haltungsverfahren mit Kiihlrippen zur Kithlung des Fliissigmistes (unter Verwendung eines geschlossenen
Systems mit Warmepumpen) ist sehr leistungsfahig, aber auch dullerst kostspielig. Aus diesem Grunde gilt die
Fliissigmistkiihlung fiir neu zu errichtende Anlagen nicht als BVT; bei bestehenden Anlagen, die diese Technik
bereits einsetzen, werden sie als BVT betrachtet. Bei UmbaumaBBnahmen konnte eine Umstellung auf diese
Technik wirtschaftlich und somit BVT sein. Allerdings muss dies von Fall zu Fall entschieden werden.

Verfahren mit Voll- oder Teilspaltenbéden und Dungschiebern zeigen in der Regel gute Ergebnisse, doch sind
sie nicht leicht zu bedienen. Aus diesem Grunde werden Dungschieber fiir neu zu errichtende Anlagen nicht als
BVT betrachtet; bei bestehenden Anlagen, die diese Technik bereits einsetzen, gelten sie als BVT.

Ferkel werden auch auf festen Betonbdden gehalten, die ganz oder teilweise mit Einstreu bedeckt sind. Fiir
diese Verfahren liegen keine Angaben zu den Ammoniakemissionen vor. Allerdings ist die TAG bereits zu dem
Schluss gekommen, dass diese Verfahren — bei Einhaltung der guten fachlichen Praxis (d. h. Verfligbarkeit von
ausreichend Einstreu, hiufiger Einstreuwechsel sowie eine geeignete Ausfiihrung des Buchtbodens) — nicht von
vornherein als BVT ausgeschlossen werden konnen.

Das folgende Verfahren ist ein Beispiel fiir BVT:
e cine natiirlich beliiftete Bucht mit vollstindig eingestreutem Boden.

Wasserverbrauch in der Schweine- und Gefliigelhaltung

In der Aufzucht von Schweinen und Gefliigel wird Wasser fiir die Reinigung und das Trinken der Tiere
benétigt. Eine Verringerung des Wasserverbrauchs der Tiere wird als nicht zweckmiBig erachtet. Der
Wasserbedarf wird je nach Art der Nahrung unterschiedlich sein und obwohl einige Produktionsstrategien einen
beschriankten Zugang der Tiere zu Trinkwasser vorsehen, wird ein stindiger Zugang zu den Tridnken als
obligatorisch betrachtet.

Im Prinzip gibt es drei verschiedene Trankesysteme. Fir Gefliigel sind dies: Nippeltrainken mit geringem
Durchfluss oder Trénken mit hoher Kapazitit und Tropfwasserauffangschale, Trankebecken und Rundtrinken
fiir Gefliigel. Fiir Schweine sind dies: Nippeltrinken in Trinkebecken oder -ndpfen, Trinkebecken und
BeiBnippel. All diese Verfahren haben gewisse Vor- und Nachteile. Allerdings liegen nicht geniigend Daten vor,
um Schlussfolgerungen in bezug auf die BVT ziehen zu kdnnen.

Bei allen Tatigkeiten, bei denen Wasser verbraucht wird, entspricht es der BVT, den Wasserverbrauch zu
verringern, indem folgende MaBBnahmen durchgefiihrt werden:

e Reinigung der Stélle und Stalleinrichtungen mit Hochdruckreinigern, und zwar nach jedem
Produktionszyklus bzw. Aufzuchtdurchgang. Bei der Reinigung von Schweinestéllen gelangt
Reinigungswasser in das Fliissigmist- bzw. Jauchesammelsystem. Daher ist es wichtig, einen
Kompromiss zwischen erforderlicher Sauberkeit und einem mdoglichst geringen Wasserverbrauch zu
finden. Letzteres gilt auch fiir Gefliigelstille;

e regelméBige Kalibrierung der Trankeanlagen, um Verluste durch Tropfwasser zu vermeiden;

e Aufzeichnung des Wasserverbrauchs durch Verbrauchsmessung und

e Kontrolle und Wartung von Leckstellen.

Energieverbrauch in der Schweine und Gefliigelhaltung

Was den Energieverbrauch in der Schweine- und Gefliigelhaltung betrifft, konzentrieren sich die Informationen
auf die Beheizung und Beliiftung der Haltungsanlagen.
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In der Schweine- und Gefliigelhaltung entspricht es BVT, den Energieverbrauch durch eine gute fachliche
Praxis (beginnend mit der Planung der Stille) sowie durch entsprechenden Betrieb und Wartung der Stallungen
bzw. der technischen Einrichtungen zu senken.

Es gibt zahlreiche MaBnahmen, die im Rahmen der téglichen Routinearbeiten ergriffen werden kdnnen, um den
Energiebedarf fiir Beheizung und Beliiftung zu senken. Viele dieser Mainahmen werden im Hauptteil des
Dokuments angesprochen. Im Folgenden werden einige spezifische MaBnahmen aufgefiihrt, die als BVT gelten.
Fiir Gefliigelstille entspricht es BVT, den Energieverbrauch zu senken, indem folgende Malinahmen
durchgefiihrt werden:

e in Regionen mit niedrigen AuBentemperaturen Isolierung der Gebiude (U-Wert 0,4 W/m?/°C oder
besser)

e Optimierung des Liiftungsverfahrens in allen Stéllen, um eine gute Temperaturregulierung zu
ermdglichen und um im Winter die erforderlichen Luftraten zu minimieren

e Vermeidung von Widerstdnden in den Liiftungsanlagen durch regelméfige Inspektion und Reinigung
der Kanéle und Ventilatoren und

e Verwendung von Energiesparlampen.

Fiir Schweinestélle entspricht es BVT, den Energieverbrauch zu senken, indem alle der folgenden Mafinahmen
durchgefiihrt werden:

e vorzugsweise Einsatz natiirlicher Beliiftung; dies erfordert eine entsprechende Auslegung der Stille und
der Buchten (d. h. Mikroklima in den Buchten) und eine Ausrichtung der Gebaude nach den
vorherrschenden Windrichtungen, um die Luftzufuhr zu optimieren; dies ist demzufolge nur in neuen
Stillen moglich;

e Dbei zwangsgeliifteten Stillen: Optimierung des Liiftungssystems in allen Stéllen, um eine gute
Temperaturregulierung zu ermoglichen und um im Winter die erforderlichen Luftraten zu minimieren.

e bei zwangsgeliifteten Stillen: Vermeidung von Widerstidnden in den Liiftungsanlagen durch
regelméBige Inspektion und Reinigung der Kanéle und Ventilatoren und

e Verwendung von Energiesparlampen.

Lagerung von Wirtschaftsdiingern aus der Schweine- und Gefliigelhaltung

Die Nitratrichtlinie legt eine Reihe von Mindestanforderungen an die Lagerung von Wirtschaftsdiingern im
Allgemeinen fest. Ziel ist, fiir alle Gewisser ein grundlegendes Mall an Schutz vor Verschmutzung zu
gewihrleisten. Ferner sieht sie weitere Vorschriften flir die Lagerung von Wirtschaftsdiinger in ausgewiesenen
gefihrdeten Gebieten vor® . In dem vorliegenden Dokument werden nicht alle Bestimmungen dieser Richtlinie
angesprochen, da zumeist entsprechende Daten fehlen. Soweit diese Bestimmungen aber angesprochen werden,
ist die TAG tiibereingekommen, dass die BVT gleichermal3en fiir Fliissigmistbehilter, Festmistlagerstdtten oder
Fliissigmisterdbecken innerhalb und auBlerhalb der ausgewiesenen gefahrdeten Gebiete gelten.

BVT ist, die Vorrichtungen fiir die Lagerung der Ausscheidungen von Schweinen und Gefliigel so zu
dimensionieren, dass das Fassungsvermdgen bis zu deren Weiterbehandlung oder Ausbringung auf
landwirtschaftliche Fliachen ausreicht. Die erforderliche Lagerkapazitit ist abhidngig von den klimatischen
Gegebenheiten und dem Zeitraum, in dem keine Ausbringung auf landwirtschaftliche Flachen moglich ist. So
kann beispielsweise das erforderliche Fassungsvermogen fiir Schweinefliissigmist duflerst unterschiedlich sein.
In Regionen mit mediterranem Klima sollte dieses auf einen Fliissigmistanfall von 4 — 5 Monaten ausgelegt
sein. Im atlantischen oder Kontinentalklima sollte das Fassungsvermogen bei sieben bis acht und im borealen
Klima bei neun bis zwolf Monaten liegen. Auch bei Gefliigelkot hdngt die erforderliche Lagerkapazitit von den
klimatischen Gegebenheiten und dem Zeitraum ab, in dem keine Ausbringung auf landwirtschaftliche Flachen
moglich ist.

Fiir die Lagerung von Schweinefestmist an einem Standort, welcher stindig verwendet wird, (entweder im
Betrieb oder auf dem Feld) entspricht es BVT:

e als Lagerflache eine Bodenplatte aus Beton mit Sammelsystem und Auffangbehélter fiir austretendes
Sickerwasser vorzusehen und

* Anmerkung des Ubersetzers: In Deutschland (ebenso in Osterreich, Danemark, Finnland, Luxemburg und den Niederlanden) wird diese Unterscheidung
nicht getroffen. Deutschland hat sein gesamtes Staatsgebiet als gefdhrdet ausgewiesen. Die Nitratrichtlinie wird flachendeckend iiber die
Diingeverordnung umgesetzt, diese gilt als Aktionsprogramm gemif Art. 3 Abs. 5 der Nitratrichtlinie. Fachlicher Grund dafiir ist hauptséchlich, dass
Deutschland weitgehend in das empfindliche Wattenmeer und die Ostsee entwissert; in beide Meere miissen die Nahrstoffeintrige gemal
internationaler Ubereinkiinfte gesenkt werden.
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e alle neuen Festmistlagerstitten an Standorten zu errichten, wo sie voraussichtlich die geringste
Geruchsbeléstigung darstellen (unter Beriicksichtigung der Entfernung von der Wohnbebauung und der
vorherrschenden Windrichtung).

Bei der Lagerung von Gefliigelkot entspricht es BVT, diesen in getrockneter Form in einem Bergeraum mit
undurchléssigem/planbefestigtem Boden und ausreichender Beliiftung zu lagern.
Fiir eine voriibergehende Lagerung von Schweine- oder Gefliigelmist am Feldrand entspricht es BV T, die
Lagerstéitte so zu positionieren, dass andere (beispielsweise Nachbarn) nicht beléstigt werden und keine
Wasserldufe (einschlieBlich Griben) in der Néhe sind, in die Sickerwasser gelangen konnte.
In Bezug auf die Lagerung von Schweinefliissigmist in einem Beton- oder Stahlbehélter gilt als BVT, wenn alle
folgenden Voraussetzungen erfiillt sind:
e der Behilter ist stabil und in der Lage, mechanischen, thermischen und chemischen Einwirkungen zu
widerstehen, d.h. dass(Boden und Wénde des Behilters versiegelt und gegen Korrosion geschiitzt sind)
e der Lagerbehélter wird zum Zwecke der Inspektion und Instandhaltung regelméfig entleert
(vorzugsweise einmal pro Jahr)
e jeder Auslass ist mit einem Doppelventil versehen
e der Fliissigmist wird nur kurz vor der Entleerung des Behélters z.B. vor der Ausbringung auf das Feld,
homogenisiert.

Es ist BVT, Fliissigmistbehilter mit einer der folgenden Abdeckungen zu versehen:

e mit einem festen Deckel, Fest- oder Zeltdach

e mit einer kiinstlichen Schwimmdecke, beispielweise aus Strohhdcksel, Leinen, Folie, Torf, LECA-Ton,

expandiertes Polystyrol (EPS) oder einer natiirlichen Schwimmschicht.

All diese Abdeckungen werden in der Praxis angewandt, haben aber alle ihre technischen oder funktionellen
Grenzen. Dies bedeutet, dass die Auswahl der Abdeckung stets von Fall zu Fall getroffen werden muss.
Die Lagerung von Fliissigmist in Erdbecken ist der Behélterlagerung gleichwertig. Voraussetzung ist allerdings,
dass Boden und Seitenwinde entsprechend abgedichtet sind (ausreichender Tongehalt oder
Kunststoffauskleidung) und Malinahmen zur Leckerkennung bei gleichzeitigen Vorkehrungen fiir eine
Abdeckung getroffen worden sind.

Es ist BVT, Fliissigmistbecken mit einer der folgenden Abdeckungen zu versehen:
e mit einer Kunststoffabdeckung oder
e mit einer kiinstlichen Schwimmdecke, beispielsweise aus Strohhédcksel, mit LECA-Ton oder einer
natiirlichen Schwimmschicht.

All diese Abdeckungen werden in der Praxis angewandt, haben aber alle ihre technischen oder funktionellen
Grenzen. Dies bedeutet, dass die Auswahl der Abdeckung stets von Fall zu Fall getroffen werden muss. In
einigen Fillen konnte es duBerst kostspielig oder technisch gar unméglich sein, bestehende Becken mit einer
Abdeckung zu versehen. Die Kosten fiir den Einbau einer Abdeckung konnen bei sehr gro3en Becken oder bei
Becken mit auBergewohnlicher Form sehr hoch sein. Auch kann es technisch unmoglich sein, eine Abdeckung
zu installieren, wenn z. B. das Uferprofil fiir eine Befestigung der Abdeckung nicht geeignet ist.

Betriebsinterne Aufbereitung von Wirtschaftsdiinger aus der Schweine- und Gefliigelhaltung

Eine Aufbereitung des Wirtschaftsdiingers vor bzw. statt seiner Ausbringung kann aus folgenden Griinden
erforderlich sein:
1. Riickgewinnung der im Wirtschaftsdiinger vorhandenen Restenergie (Biogas)
2. Verringerung von Geruchsemissionen wéhrend der Lagerung und/oder der Ausbringung
3. Senkung des Stickstoffgehalts des Wirtschaftsdiingers mit dem Ziel, eine eventuelle Belastung des
Grund- und Oberflachenwassers infolge der Ausbringung zu vermeiden und die Geruchsbeldstigungen
Zu verringern
4. Ermoglichung eines einfachen und sicheren Transports des Dungs in entferntere Gebiete bzw. wenn
dieser in anderen Verfahren eingesetzt werden soll.

Fiir die Aufbereitung werden zahlreiche, unterschiedliche Verfahren eingesetzt. Allerdings sind die meisten
landwirtschaftlichen Betriebe in der EU in der Lage, ihren Wirtschaftsdiinger zu verwerten, ohne auf eine der
unten aufgelisteten Verfahren zurlickgreifen zu miissen. Neben der betriebsinternen Aufbereitung kann der
Wirtschaftsdiinger aus der Schweine- und Gefliigelhaltung auch aulerhalb der Betriebe in industriellen Anlagen
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(weiter)behandelt werden (beispielsweise Verbrennung von Gefliigelkot, Kompostierung oder Trocknung). Die
Aufbereitung aulerhalb der landwirtschaftlichen Betriebe wird in dem vorliegenden BVT-Merkblatt nicht
behandelt.
Bei der betriebsinternen Aufbereitung von Wirtschaftsdiinger aus der Schweine- und Gefliigelhaltung finden
folgende Techniken Anwendung:
e mechanische Trennung (Separierung)
Fliissigmistbeliiftung
biologische Behandlung von Schweinefliissigmist
Kompostierung von Festmist
Kompostierung von Gefliigelfestmist mit Kiefernrinde
anaerobe Wirtschaftsdiingerbehandlung (Biogas)
anaerobe Flissigmistbecken
Verdampfung und Trocknung von Schweinefliissigmist
Verbrennung von Mist aus der Jungmastgefliigelhaltung
Zugabe von Zusatzstoffen.

Im Allgemeinen ist die betriebsinterne Aufbereitung von Wirtschaftsdiingern nur unter bestimmten
Bedingungen BVT (d. h. es handelt sich nur bedingt um BVT). Zu diesen Bedingungen zihlen beispielsweise
Faktoren wie die Verfiigbarkeit von landwirtschaftlicher Nutzflache, regionale Néhrstoffiiberschiisse oder
Nahrstoftbedarf, technische Unterstlitzung, Vermarktungsmoglichkeiten fiir regenerative Energie und ortliche
Verordnungen.

In Tabelle 2 werden einige Beispiele dafiir gegeben, unter welchen Bedingungen die Aufbereitung von
Wirtschaftsdiinger aus der Schweinehaltung als BVT gelten kann. Diese Liste ist nicht erschopfend; auch andere
Verfahren konnen unter bestimmten Bedingungen BVT entsprechen. Ferner ist auch mdglich, dass die
angeflihrten Verfahren unter anderen als den genannten Bedingungen BVT sind.

Bedingungen Beispiel fiir BVT:

Der landwirtschaftliche Betrieb liegt in einer Region mit Mechanische Trennung von
Nahrstoffiiberschuss; in der Umgebung gibt es jedoch Schweinefliissigmist in einem
geniigend landwirtschaftliche Flachen, auf die die fliissige geschlossenen System (z.B. Zentrifuge
Phase (mit vermindertem N#hrstoffgehalt) ausgebracht oder Presskolben) zur Minimierung der
werden kann, und Ammoniakemissionen (Abschnitt

die feste Phase kann auf weiter entfernten 4.9.1)

landwirtschaftlichen Flachen mit Nahrstoffbedarf
ausgebracht oder in anderen Verfahren eingesetzt werden.

Der landwirtschaftliche Betrieb liegt in einer Region mit Mechanische Trennung von
Niéhrstoffiiberschuss; in der Umgebung gibt es jedoch Schweinefliissigmist in einem
geniigend landwirtschaftlichen Fliachen, auf die der geschlossenen System (z. B. Zentrifuge
behandelte Fliissigmist ausgebracht werden kann, und oder Presskolben) zur Minimierung der
der Feststoffanteil kann auf weiter entfernten Ammoniakemissionen, gefolgt von
landwirtschaftlichen Flachen mit Néhrstoftbedarf einer aeroben Behandlung des
ausgebracht werden, und flissigen Anteils (Abschnitt 4.9.3.); die
der Landwirt erhélt technische Unterstiitzung fiir einen aerobe Behandlung wird zur

ordnungsgemaifen Betrieb einer aeroben Behandlungsanlage | Minimierung der Entstehung von
Ammoniak und N,O kontrolliert.

Es gibt einen Markt fiir regenerative Energie, und Anaerobe Behandlung von
die lokalen Verordnungen lassen eine Kofermentation mit Wirtschaftsdiinger in einer
(anderen) organischen Abfallprodukten und eine Biogasanlage (Abschnitt 4.9.6.)

Ausbringung vergorener Substrate zu.

Tabelle 1.2: Beispiele fiir bedingte BVT bei der betriebsinternen Aufbereitung von Wirtschaftsdiinger aus der
Schweinehaltung

Ein Beispiel fiir bedingte BVT bei der Aufbereitung von Gefliigelkot ist:
e Einsatz eines externen Trocknungstunnels mit perforiertem Kotband, sofern in der Legehennenhaltung
nicht bereits ein Kotbeliiftungs- bzw. -trocknungsverfahren oder eine andere Technik zur Minderung
der Ammoniakemissionen vorgesehen ist.
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Ausbringung von Wirtschaftsdiingern aus der Schweine- und Gefliigelhaltung

Allgemeines
Die Nitratrichtlinie sieht Mindestanforderungen fiir die Ausbringung von Wirtschaftsdiinger auf

landwirtschaftlichen Flachen vor. Ziel ist, einen einheitlichen Schutz der Gewésser vor Verunreinigungen durch
Stickstoffverbindungen zu gewihrleisten. Ferner enthdlt sie Bestimmungen fiir die Ausbringung von
Wirtschaftsdiinger in ausgewiesenen gefdhrdeten Gebieten. In dem vorliegenden Dokument werden nicht alle
Bestimmungen dieser Richtlinie angesprochen, da zumeist entsprechende Daten fehlen. Soweit diese
Bestimmungen aber angesprochen werden, ist die TAG iibereingekommen, dass die BVT gleichermalen fiir die
Ausbringung innerhalb und auBerhalb der ausgewiesenen gefiahrdeten Gebiete gelten.
In der Verfahrenskette gibt es verschiedene Phasen (vor dem Wirtschaftsdiingeranfall bis nach dem Anfall des
Wirtschaftsdiingers und schliefSlich dessen Ausbringung), in denen die Emissionen verringert bzw. kontrolliert
werden konnen. Unten werden die verschiedenen Techniken aufgefiihrt, die BVT entsprechen und die in diesen
verschiedenen Phasen eingesetzt werden konnen. BVT entspricht aber nur, wenn jede der vier folgenden
Malnahmen umgesetzt wird:
e Einsatz geeigneter Fiitterungstechniken
e Abstimmung der Mengen Wirtschaftsdiinger, die ausgebracht werden sollen, auf das zur Verfiigung
stehende Land und den Bedarf der jeweiligen Kulturpflanzen (gegebenenfalls auch Abstimmung mit
dem Einsatz anderer Diingemittel)
e Ausbringmanagement von Wirtschaftsdiinger und
e ausschlieBlicher Einsatz von Verfahren nach BVT bei der Ausbringung von Wirtschaftsdiinger und
gegebenenfalls auch bei dessen Einarbeitung.

Es entspricht BVT, die Emissionen aus dem Wirtschaftsdiinger in den Boden und das Grundwasser zu
minimieren, indem die geplante Ausbringungsmenge auf den tatsdchlichen Néhrstoffbedarf der jeweiligen
Kulturpflanze (unter Beachtung der Mobilisierung von Stickstoff und Phosphat sowie der Mineralstoffe aus dem
Boden bzw. aus der sonstigen Diingung) angepasst wird. Fiir die Berechnung des voraussichtlichen
Nahrstoffbedarfs des Bodens und der Pflanzen gibt es verschiedene Moglichkeiten, z. B. Nahrstoffbilanz des
Bodens oder die Berechnung auf der Grundlage der Besatzdichte je Flacheneinheit (in GV/ha).

Es entspricht BVT, bei der Ausbringung von Wirtschaftsdiinger die Eigenschaften der jeweiligen
landwirtschaftlichen Flachen zu beriicksichtigen, und zwar insbesondere die Bodenbeschaffenheit, den
Bodentyp, die Hangneigung des Gelidndes, die Naihrstoffversorgung des Bodens, die klimatischen
Gegebenheiten, Niederschlagsmengen die Bewisserung sowie die Landnutzung und -bewirtschaftung
(einschlieBlich Fruchtfolge). Es entspricht BVT, durch die Beachtung eines jeden der folgenden Punkte die
Gewisserverunreinigung zu verringern:
e keine Ausbringung von Wirtschaftsdiinger, wenn der Boden:
o wassergeséttigt
o iiberschwemmt
o gefroren
o schneebedeckt ist
e keine Ausbringung von Wirtschaftsdiinger bei starker Hangneigung
e keine Ausbringung von Wirtschaftsdiinger in der Nihe von Wasserldaufen (Vorhaltung eines
ungediingten Gewdisserrandstreifens) und
e Ausbringung von Wirtschaftsdiinger moglichst kurz vor der Hauptwachstumsphase und der
Hauptnéhrstoffaufnahme der Pflanzen.

Es entspricht BVT, Wirtschaftsdiinger so auszubringen, dass fiir die Anlieger eine mdglichst geringe
Geruchsbeldstigung entsteht, und zwar insbesondere durch Beachtung folgender Regeln:
e Ausbringung von Wirtschaftsdiinger tagsiiber bei geringer Anwesenheitswahrscheinlichkeit der
Anwohner, keine Ausbringung an Wochenenden, Feiertagen oder wahrend der Schulferien.
e Beriicksichtigung der Windrichtung mit Blick auf die benachbarte Wohnbebauung.

Um die Geruchsemissionen zu minimieren, kann der Wirtschaftsdiinger auch aufbereitet werden. So entsteht
mehr Spielraum, was die Auswahl geeigneter Flichen und die geeigneten Wetterbedingungen fiir die
Ausbringung betrifft.
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Wirtschaftsdiinger aus der Schweinehaltung

Die bei der Ausbringung entstehenden Emissionen von Ammoniak in die Luft kdnnen durch die Wahl der
richtigen Geréte reduziert werden. Als Referenztechnik wird hier ein konventioneller Breitstreuer zugrunde
gelegt, wobei eine Ausbringung ohne unverziigliche Einarbeitung erfolgt. Im Allgemeinen gilt, dass
Ausbringungstechniken, die die Emission von Ammoniak reduzieren, idR. auch die Geruchsemissionen
verringern.

Jede Technik hat ihre Grenzen und kann nicht unter allen Umstinden und/oder bei allen Boden eingesetzt
werden. Techniken, die eine Injektion des Fliissigmistes vorsehen, zeigen die grofiten Verringerungen.
Allerdings konnen Techniken, bei der der Fliissigmist auf die Oberfldche aufgetragen und anschliefend rasch
eingearbeitet wird, eine &hnlich gute Wirkung erzielen. Letzteres erfordert jedoch einen groBeren
Arbeitsaufwand und zusitzliche Energie(-kosten). Dariiber hinaus konnen sie nur auf landwirtschaftlichen
Flachen eingesetzt werden, die unbestellt sind. Die Schlussfolgerungen hinsichtlich BVT werden in Tabelle 3
aufgefiihrt. Das erzielte Reduktionsniveau ist extrem standortabhingig und kann demnach lediglich als ein
Anhaltspunkt fiir die moglicherweise zu erzielenden Verringerungen gesehen werden.

Die meisten Mitglieder der TAG stimmten darin {iberein, dass das Verfahren der Injektion (Fliissigmist) oder
aber eine Ausbringung mit Breitstreuern (wenn der Boden unbestellt ist) bei anschlieBender unverziiglicher
Einarbeitung (innerhalb von vier Stunden) als BVT zu betrachten ist. Allerdings gab es hier einige abweichende
Auffassungen (siche unten).

Die TAG stimmte ebenfalls darin {iberein, dass fiir die Ausbringung von Fliissigmist der Einsatz eines
konventionellen Breitstreuers nicht BVT entspricht. Vier Mitgliedstaaten schlugen jedoch vor, auch bestimmte
Kombinationstechniken als BVT zu betrachten. Dieser Vorschlag bezog sich auf die Ausbringung mit
Breitstreuern bei geringer Wurfbreite und geringem Druck (auf diese Weise entstehen gro3e Tropfen, wodurch
eine Zerstdubung bzw. Verwehung durch den Wind vermieden wird). Allerdings setzt dies voraus, dass der
Fliissigmist so rasch wie moglich in den Boden (spitestens nach sechs Stunden) eingearbeitet wird oder auf eine
bereits bestellte Fliche ausgebracht wird. In bezug auf diesen Vorschlag wurde in der TAG kein Konsens
erzielt.

Fiir die Ausbringung von Schweinefestmist wurde keine BVT vorgeschlagen. Fiir die Verringerung der
Ammoniakemissionen aus dessen Ausbringung auf landwirtschaftliche Flachen ist die Einarbeitung der
entscheidende Faktor, nicht die Art des Auswurfs. Bei Griinland ist keine Einarbeitung mdglich.

Abweichende Auffassungen:

e Zwei Mitgliedstaaten teilen die Schlussfolgerung nicht, dass nur eine Ausbringung von Schweinefliissigmist
mit Breitstreuern, auf die eine unverziigliche Einarbeitung folgt, BVT entspricht. [hrer Ansicht nach ist die
Ausbringung von Schweinefliissigmist mit Breitstreuern an sich bereits als BVT zu sehen, da so bereits eine
Verringerung der Emissionen um 30 — 40 % erzielt wird. Sie argumentieren, dass allein durch die
Ausbringung mit Breitstreuern bereits eine angemessene Emissionsminderung erzielt werde. Die fiir eine
Einarbeitung erforderlichen Maflnahmen seien organisatorisch schwer zu realisieren und die weitere
Verringerung, die so zu erreichen wére, wiirde in keinem Verhiltnis zu den zusétzlichen Kosten stehen.

e Dariiber hinaus gibt es abweichende Auffassungen, was die Einarbeitung von festem Schweinemist betrifft.
Zwei Mitgliedstaaten teilen die Schlussfolgerung nicht, dass nur eine schnellstmogliche Einbringung von
festem Schweinemist (spatestens nach 12 Stunden) BVT entspricht. Ihrer Ansicht nach ist auch eine
Einarbeitung innerhalb von 24 Stunden, die eine Emissionsminderung von rund 50 % bedeutet, als BVT zu
betrachten. Sie argumentieren, dass die zusétzliche Verringerung der Ammoniakemissionen, die so zu
erreichen ist, in keinem Verhéltnis zu den zusétzlichen Kosten und den Problemen im Zusammenhang mit
der Logistik steht, die eine raschere Einarbeitung erfordert.

Emissions Art des
Landnutzung BVT . Wirtschaf |Anwendungsmaoglichkeit
minderung ..
tsdiingers
o Hangneigung (<15 % fiir
30 % o)
. ) . Tankwagen; <25 % fiir
Griinland und diese konnte Schleppschuh./
Ackerflachen mit [Schleppschlauch [jedoch bei einer L pp . .
. . . Fliissigmis [Schleppschlauchtechnik); kein
einer (bandformige Ausbringung auf R ot s a
. . . by Fliissigmist, der zéhfliissig ist oder
Bewuchshdhe Ausbringung) einer Grashohe . . N
. einen hohen Strohanteil hat; Gréf3e
unter 30 cm >10 cm geringer .
und Form des Felds sind von
ausfallen
Bedeutung
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Hangneigung (<20 % fiir
Tankwagen; <30 % fiir
. Schleppschuh .. .. |Schleppschuh-/
é‘r’iri‘l‘l‘l’;‘l‘l‘(‘;‘ch (bandformige |40 % tFl“SSlgm‘S Schleppschlauchtechnik); kein
Ausbringung) zahfliissiger Fliissigmist, Grofie und
Form des Feldes, Grasshohe unter 8
cm
Hangneigung <12 %, grof3ere
Griinland Schlitzverfahren 60 % Fliissigmis |Einschrankungen hinsichtlich
(offener Schlitz) t Bodenart und —beschaffenheit, kein
zahfliissiger Fliissigmist
Vornehmlich Schlitzverfahren . H.angne}.gung <12 0./0’ groﬁgre
. Fliissigmis [Einschrankungen hinsichtlich
Griinland, (geschlossener 80 % ~ beschaffenheit. kei
Ackerflichen Schlitz) t B..Odeflar.t und jbes.c atlennett, kein
zahfliissiger Fliissigmist
Ausbringung mit Einarbeitung ist nur auf
Breitstreuern und Fliissiomis unbestellten landwirtschaftlichen
Ackerflichen Einarbeitung 80 % t £ Flachen moglich; andernfalls ist die
innerhalb von vier Ausbringung mit Breitstreuern ohne
Stunden Einarbeitung BVT
Schnellstmogliche|Innerhalb von:
Ackerflichen Einarbeitung, 4 Std.: 80 % Schweine- [Nur fiir landwirtschaftliche
spatestens nach |12 Std.: festmist  |Flachen, die unbestellt sind
12 Stunden 60—-70%

Tabelle 1.3: BVT — Ausbringungsgeriite fiir Wirtschaftsdiinger aus der Schweinehaltung

Gefliigelfestmist

Gefliigelfestmist hat einen hohen Gehalt an verfligbarem Stickstoff. Daher ist es wichtig, eine gleichmiBige
Verteilung und eine exakte Einhaltung der Ausbringungsmengen sicherzustellen. In dieser Hinsicht ist der
Streuer mit seitlichem Auswurf kein gutes Verfahren. Streuer mit Auswurf nach hinten und Zwei-
Nutzungsstreuer erweisen sich hier als sehr viel zweckméBiger. Fiir nassen Gefliigelfestmist (<20 % TS) aus
Kaifighaltungsverfahren (wie beispielsweise in Abschnitt 4.5.1.4 beschrieben) ist eine Ausbringung bei geringer
Waurfbreite und geringem Druck die einzig mogliche Ausbringungstechnik. Allerdings wurde keine
Schlussfolgerung gezogen, welche Technik als BVT zu betrachten ist. Fiir die Verringerung der
Ammoniakemissionen aus der Ausbringung von Gefliigelfestmist ist die Einarbeitung der entscheidende Faktor,
nicht die Art des Auswurfs. Bei Griinland ist keine Einarbeitung moglich.

Bei der Ausbringung von — feuchtem oder trockenem —Gefliigelfestmist ist eine Einarbeitung innerhalb von 12
Stunden als BVT zu betrachten. Eine Einarbeitung ist nur auf unbestellten Ackerflichen mdglich. Die zu
erzielende Emissionsminderung liegt bei 90 %; dies ist jedoch extrem standortabhingig und lediglich als ein
Anhaltspunkt fiir die potenzielle Reduktion zusehen.

Abweichende Auffassung:

Zwei Mitgliedstaaten teilen die Schlussfolgerung nicht, dass nur eine Einarbeitung von festem Gefliigelfestmist
innerhalb von 12 Stunden BVT entspricht. Threr Ansicht nach ist auch eine Einarbeitung innerhalb von
24 Stunden, durch die eine Minderung der Ammoniakemissionen von rund 60 — 70 % erzielt werden kann, als
BVT zu betrachten. Sie argumentieren, dass die zusétzliche Verringerung der Ammoniakemissionen, die so zu
erreichen ist, in keinem Verhiltnis zu den zusitzlichen Kosten und den Problemen im Zusammenhang mit der
Logistik steht, die eine raschere Einarbeitung erfordert.

Abschliefende Bemerkungen

Eine Besonderheit der vorliegenden Arbeit ist, dass das Potenzial zur Reduktion der Ammoniakemissionen, das
durch die in Kapitel 4 beschriebenen Techniken erzielt werden kann, als relative Reduktion (in %) im Vergleich
zur Referenztechnik angegeben wird. Der Grund hierfiir ist, dass in der Tierhaltung die Verbrauchs- und
Emissionswerte von vielen verschiedenen Faktoren abhédngig sind, beispielsweise von der Tierrasse, den
Futtermittelzubereitungen, der jeweiligen Produktionsphase und dem angewandten Managementsystem. Aber
auch andere Faktoren wie das Klima und die Bodeneigenschaften spielen eine Rolle. Folge ist, dass die
absoluten Ammoniakemissionen aus den verschiedenen Abschnitten der Verfahrenskette (Haltungsverfahren,
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Zusammenfassung

Lagerung und Ausbringung von Wirtschaftsdiinger) &dullerst unterschiedlich sind, was eine Ermittlung der
absoluten Werte sehr schwierig macht. Aus diesem Grunde wurde es vorgezogen, das
Ammoniakreduktionspotenzial in Prozenten auszudriicken.

Umfang des Konsenses

Das vorliegende BVT-Merkblatt wird von den meisten Mitgliedern der TAG unterstiitzt, obwohl hinsichtlich
von fiinf BVT-Schlussfolgerungen abweichende Auffassungen bestehen. Die ersten beiden abweichenden
Auffassungen betreffen ein Haltungsverfahren fiir deckfdhige/trichtige Sauen bzw. fiir Mastschweine
(Vormast/Endmast). Die dritte abweichende Auffassung betrifft die Ausbringung von Schweinefliissigmist
durch Breitverteiler mit anschlieBender Einarbeitung. Die vierte und die fiinfte abweichende Auffassung besteht
hinsichtlich der Zeit, die zwischen der Ausbringung und der Einarbeitung von Schweine- und Gefliigelfestmist
maximal verstreichen darf. Alle fiinf abweichenden Auffassungen sind in dieser Zusammenfassung umfassend
dargestellt worden.

Empfehlungen fiir die kiinftige Arbeit

Mit Blick auf kiinftige Uberarbeitungen des BVT-Merkblatts sollten alle Mitglieder der TAG und andere
interessierte Gruppen weiter einschldgige Informationen sammeln, und zwar in einem Format, das einen
Vergleich der bestehenden Emissions- und Verbrauchswerte sowie der Leistung der Verfahren ermoglicht, die
bei der Ermittlung der BVT beriicksichtigt werden sollten. Was das Monitoring betrifft, wurden nur sehr wenige
Informationen bereitgestellt. Daher sollte dies bei einer kiinftigen Uberarbeitung des BVT-Merkblatts im
Mittelpunkt stehen. Dariiber hinaus gibt es noch weitere spezifische Bereiche, liber die nicht geniigend Daten
und Informationen vorliegen, und zwar {iber:

e ausgestaltete Kifige fiir Legehennen

e Puten, Enten und Perlhiihner

e die Verwendung von Einstreu in Schweinestéllen

e die mit der mehrphasigen Fiitterung von Schweinen und Gefliigel verbundenen Kosten und die hierfiir

erforderliche Ausstattung

e die Techniken fiir die betriebsinterne Aufbereitung von Wirtschaftsdiingern; hier sind weitere
qualitative und quantitative Informationen erforderlich, um eine bessere Einschétzung hinsichtlich der
BVT zu ermoglichen
die Zugabe von Zusatzstoffen zum Wirtschaftsdiinger
Larm, Energie, Abwasser und Abfille
Themen wie den Trockenmassegehalt von Wirtschaftsdiinger und die Bewésserung
Die Festlegung eines Mindestabstandes zu Wasserldufen, wenn Wirtschaftsdiinger auf die Felder
aufgebracht werden
e Erarbeitung von Werten, bis zu welcher Hangneigung von landwirtschaftlichen Fldchen

Wirtschaftsdiinger ausgebracht werden kann
e nachhaltige Entwésserungstechniken.

Bei der Erarbeitung des vorliegenden Dokuments wurde auch das Wohlbefinden der Tiere beriicksichtigt.
Allerdings wire es sinnvoll, Kriterien fiir die Bewertung des Wohlbefindens der Tiere bei den verschiedenen
Haltungsverfahren zu entwickeln.

Themenvorschlige fiir kiinftige FuE-Mafinahmen

Abschnitt 6.5 des Hauptteils des BVT-Merkblatts enthédlt eine Liste von rund 30 Themen, die als mdgliche
Themen fiir kiinftige Forschungs- und Entwicklungsprojekte in Frage kommen konnten.

Uber ihre FuE-Programme lanciert und fordert die Européische Gemeinschaft eine Reihe von Projekten, die sich
mit umweltvertridglichen Technologien, neuen Entwicklungen in der Abwasserbehandlung und —aufbereitung
sowie Managementstrategien befassen. Diese Projekte konnen mdglicherweise einen wichtigen Beitrag zu
kiinftigen BVT-Merkblatt-Uberarbeitungen leisten. Die Leser werden daher gebeten, das Europdische IPPC-
Biiro iiber alle Forschungsergebnisse zu unterrichten, die fiir den Anwendungsbereich dieses Dokuments von
Bedeutung sind (siehe auch das Vorwort zu diesem Dokument).
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VORWORT

1. Status des Dokuments

Sofern nicht anders angegeben, beziehen sich alle Hinweise auf ,,die Richtlinie* im vorliegenden Dokument auf
die Richtlinie 96/61/EG des Rates iiber die integrierte Vermeidung und Verminderung der
Umweltverschmutzung. Wie die Richtlinie beriihrt auch dieses Dokument nicht die Vorschriften der
Gemeinschaft {iber die Gesundheit und Sicherheit am Arbeitsplatz.

Dieses Dokument ist Teil einer Reihe, in der die Ergebnisse eines Informationsaustauschs zwischen den EU-
Mitgliedstaaten und der betroffenen Industrie iiber beste verfiigbare Techniken (BVT), die damit verbundenen
UberwachungsmafBnahmen und die Entwicklungen auf diesem Gebiet vorgestellt werden. Es wird von der
Europédischen Kommission gemil3 Artikel 16 Absatz 2 der Richtlinie verdffentlicht und muss daher gemél
Anhang IV der Richtlinie bei der Festlegung der ,,besten verfiigbaren Techniken” beriicksichtigt werden.

2. Rechtliche Pflichten und Definition der BVT gemiBl der Richtlinie iiber die integrierte
Vermeidung und Verminderung der Umweltverschmutzung

Um dem Leser das Verstidndnis des rechtlichen Rahmens zu erleichtern, in dem das vorliegende Dokument
ausgearbeitet wurde, werden im Vorwort die wichtigsten Bestimmungen der Richtlinie iiber die integrierte
Vermeidung und Verminderung der Umweltverschmutzung beschrieben und eine Definition des Begriffs ,,beste
verfligbare Techniken” gegeben. Diese Beschreibung muss zwangsldufig unvollstindig sein und dient
ausschlielich der Information. Sie hat keine rechtlichen Konsequenzen und @ndert oder beriihrt in keiner Weise
die Bestimmungen der Richtlinie.

Die Richtlinie dient der integrierten Vermeidung und Verminderung der Umweltverschmutzung, die durch die
im Anhang I aufgefiihrten Tétigkeiten verursacht wird, damit insgesamt ein hohes Umweltschutzniveau erreicht
wird. Die Rechtsgrundlage der Richtlinie bezieht sich auf den Umweltschutz. Bei ihrer Anwendung sollten auch
die anderen Ziele der Gemeinschaft, wie die Wettbewerbsfdhigkeit der europdischen Industrie, beriicksichtigt
werden, so dass sie zu einer nachhaltigen Entwicklung beitrégt.

Im Einzelnen sieht sie ein Genehmigungsverfahren fiir bestimmte Kategorien industrieller Anlagen vor und
verlangt sowohl von den Betreibern als auch von den Durchfiihrungsbehérden und sonstigen Einrichtungen eine
integrierte, ganzheitliche Betrachtung des Umweltverschmutzungs- und Verbrauchspotenzials der Anlage. Das
Gesamtziel dieses integrierten Konzepts muss darin bestehen, das Management und die Kontrolle der
industriellen Prozesse so zu verbessern, dass ein hoher Schutz der ganzen Umwelt sichergestellt ist. Von
zentraler Bedeutung fiir dieses Konzept ist das in Artikel 3 verankerte allgemeine Prinzip, nach dem die
Betreiber alle geeigneten Vorsorgemafinahmen gegen Umweltverschmutzungen zu treffen haben, insbesondere
durch den Einsatz der besten verfligbaren Techniken, mit deren Hilfe sie ihre Umweltschutzleistungen
verbessern kdnnen.

Der Begriff ,,beste verfiigbare Techniken® ist in Artikel 2 Absatz 11 der Richtlinie definiert als ,,der effizienteste
und fortschrittlichste Entwicklungsstand der Tétigkeiten und entsprechenden Betriebsmethoden, der spezielle
Techniken als praktisch geeignet erscheinen lisst, grundsétzlich als Grundlage fiir die Emissionsgrenzwerte zu
dienen, um Emissionen in und Auswirkungen auf die gesamte Umwelt allgemein zu vermeiden oder, wenn dies
nicht moglich ist, zu vermindern.” Weiter heil3t es in der Begriffsbestimmung in Artikel 2 Absatz 11:

»lechniken® beinhalten sowohl die angewandte Technologie als auch die Art und Weise, wie die Anlage
geplant, gebaut, gewartet, betrieben und stillgelegt wird.

Als ,verfiigbar® werden jene Techniken bezeichnet, die in einem MaBstab entwickelt sind, der unter
Beriicksichtigung des Kosten/Nutzen-Verhiltnisses die Anwendung unter in der betreffenden Branche
wirtschaftlich und technisch vertretbaren Verhéltnissen ermdglicht, unabhéngig davon, ob diese Techniken
innerhalb des betreffenden Mitgliedstaats verwendet oder hergestellt werden, sofern sie zu vertretbaren
Bedingungen fiir den Betreiber zugénglich sind.
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Vorwort

Als ,,beste* gelten jene Techniken, die am wirksamsten zur Erreichung eines allgemein hohen Schutzes fiir die
Umwelt als Ganzes sind.

Anhang IV der Richtlinie enthilt eine Liste von ,,Punkten, die bei Festlegung der besten verfiigbaren Techniken
im Allgemeinen wie auch im Einzelfall zu beriicksichtigen sind ... unter Beriicksichtigung der sich aus einer
MaBnahme ergebenden Kosten und ihres Nutzens sowie des Grundsatzes der Vorsorge und Vermeidung®. Diese
Punkte schlieBen jene Informationen ein, die von der Kommission gemil3 Artikel 16 Absatz 2 verdffentlicht
werden.

Die fiir die Erteilung von Genehmigungen =zustindigen Behdorden haben bei der Festlegung der
Genehmigungsauflagen die in Artikel 3 verankerten allgemeinen Prinzipien zu beriicksichtigen. Diese
Genehmigungsauflagen miissen Emissionsgrenzwerte enthalten, die gegebenenfalls durch &quivalente
Parameter oder technische MaBnahmen erweitert oder ersetzt werden. Entsprechend Artikel 9 Absatz 4 der
Richtlinie miissen sich diese Emissionsgrenzwerte, dquivalenten Parameter und technischen MaBnahmen
unbeschadet der Einhaltung der Umweltqualitdtsnormen auf die besten verfligbaren Techniken stiitzen, ohne
dass die Anwendung einer bestimmten Technik oder Technologie vorgeschrieben wird. Hierbei sind die
technische Beschaffenheit der betreffenden Anlage, ihr Standort und die jeweiligen oOrtlichen
Umweltbedingungen zu beriicksichtigen. In jedem Fall haben die Genehmigungsauflagen Vorkehrungen zur
weitestgehenden Verminderung weitrdumiger oder grenziiberschreitender Umweltverschmutzungen vorzusehen
und einen hohen Schutz fiir die Umwelt als Ganzes sicherzustellen.

Gemal Artikel 11 der Richtlinie haben die Mitgliedstaaten dafiir zu sorgen, dass die zustdndigen Behdrden die
Entwicklungen bei den besten verfiigbaren Techniken verfolgen oder dariiber informiert sind.

3. Ziel des Dokuments

Entsprechend Artikel 16 Absatz 2 der Richtlinie hat die Kommission ,,einen Informationsaustausch zwischen
den Mitgliedstaaten und der betroffenen Industrie iiber die besten verfiigbaren Techniken, die damit
verbundenen UberwachungsmaBnahmen und die Entwicklungen auf diesem Gebiet* durchzufiihren und die
Ergebnisse des Informationsaustausches zu veroffentlichen.

Der Zweck des Informationsaustausches ist unter der Erwagung 25 der Richtlinie erldutert, in der es heifit: ,,Die
Entwicklung und der Austausch von Informationen auf Gemeinschaftsebene iiber die besten verfiigbaren
Techniken werden dazu beitragen, das Ungleichgewicht auf technologischer Ebene in der Gemeinschaft
auszugleichen, die weltweite Verbreitung der in der Gemeinschaft festgesetzten Grenzwerte und der
angewandten Techniken zu fordern und die Mitgliedstaaten bei der wirksamen Durchfiihrung dieser Richtlinien
zu unterstiitzen.*

Zur Unterstlitzung der unter Artikel 16 Absatz 2 vorgesehenen MaBBnahmen hat die Kommission (GD Umwelt)
ein Informationsaustauschforum (IEF) geschaffen, unter dessen Schirmherrschaft mehrere technische
Arbeitsgruppen eingesetzt wurden. Bei diesem Forum und in den technischen Arbeitsgruppen sind, wie in
Artikel 16 Absatz 2 verlangt, sowohl die Mitgliedstaaten als auch die Industrie vertreten.

In dieser Dokumentenreihe werden der Informationsaustausch, wie er gemiBl Artikel 16 Absatz 2 stattgefunden
hat, genau wiedergegeben und der Genehmigungsbehorde Referenzinformationen fiir die
Genehmigungsauflagen zur Verfiigung gestellt. Mit ihren Informationen {iber die besten verfiigbaren Techniken
sollen diese Dokumente als ein wertvolles Mittel zur Verbesserung der Umweltschutzleistung dienen.

4. Informationsquellen
Dieses Dokument enthdlt eine Zusammenfassung von Informationen, die aus verschiedenen Quellen,

einschlieBlich sachkundiger Angaben der zur Unterstiitzung der Kommission geschaffenen Arbeitsgruppen,
stammen und von den Dienststellen der Kommission gepriift wurden. Alle Beitrdge werden dankbar anerkannt.
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5. Anleitung zum Verstindnis und zur Benutzung des Dokuments

Die im vorliegenden Dokument enthaltenen Informationen sind zur Unterstiitzung bei der Bestimmung der BVT
in speziellen Fillen gedacht. Bei der Bestimmung der BVT und bei den auf BVT basierenden Genehmigungs-
auflagen ist stets vom Gesamtziel, d. h. einem hohen Schutz fiir die Umwelt als Ganzes, auszugehen. Der
verbleibende Teil dieses Abschnitts beschreibt, welche Art von Informationen die einzelnen Kapitel des
Dokuments enthalten.

Kapitel 1 enthdlt auf europédischer Ebene gesammelte allgemeine Informationen {iiber die betroffenen
Agrarsektoren. Dazu gehoren Wirtschaftsdaten, Mengenangaben iiber den Verbrauch und die Erzeugung von
Eiern, Gefliigel- und Schweinefleisch sowie Informationen {iber einige gesetzliche Vorschriften.

In Kapitel 2 sind die Produktionssysteme und -verfahren beschrieben, die allgemein in Europa angewandt
werden. Dieses Kapitel bildet die Grundlage fiir die Referenzsysteme, die in Kapitel 4 fiir die Priifung der
Umweltschutzleistung von Emissionsminderungsverfahren angegeben sind. Es ist nicht beabsichtigt, nur die
Referenzverfahren zu beschreiben, und es konnen auch nicht alle in der Praxis anzutreffenden Varianten eines
Verfahrens erfasst werden.

Kapitel 3 enthélt Daten und Informationen iiber die Emissions- und Verbrauchswerte bestehender Anlagen. Sie
zeigen den Stand zum Zeitpunkt der Ausarbeitung dieses Dokuments. In dem Kapitel wird versucht zu zeigen,
welche Faktoren fiir die unterschiedlichen Verbrauchs- und Emissionsmengen verantwortlich sind.

In Kapitel 4 sind die Verfahren beschrieben, die fiir die Bestimmung der BVT wie auch fiir die auf BVT
basierenden Genehmigungsauflagen hochst wichtig sind. Diese Informationen schlielen die Verbrauchs- und
Emissionswerte ein, die sich mit dem jeweiligen Verfahren erreichen lassen, einige Hinweise auf die mit der
Anwendung verbundenen Kosten und medieniibergreifenden Auswirkungen sowie Angaben fiber die
Anwendbarkeit der Technik in Anlagen, die der IVU-Genehmigung unterliegen (z. B. neue, bestehende, grof3e
oder kleine Anlagen). Verfahren, die allgemein als veraltet gelten, wurden nicht beriicksichtigt.

In Kapitel 5 werden die Verfahren und die Emissions- und Verbrauchswerte aufgefiihrt, die allgemein den
Anforderungen an die besten verfiigbaren Techniken entsprechen. Dabei geht es darum, allgemeine Angaben
tiber die Emissions- und Verbrauchswerte zu liefern, die fiir die auf BVT basierenden Genehmigungsauflagen
oder fiir allgemein verbindliche Vorschriften gemif3 Artikel 9 Absatz 8 als Bezug gelten konnen. Jedoch muss
darauf hingewiesen werden, dass es sich in diesem Dokument nicht um Vorschldge fiir Emissionsgrenzwerte
handelt. Bei den Genehmigungsauflagen sind lokale, standortspezifische Faktoren wie die technischen
Merkmale der betreffenden Anlage, ihr Standort und die ortlichen Umweltbedingungen zu beriicksichtigen.
Ferner ist bei bestehenden Anlagen die wirtschaftliche und technische Vertretbarkeit einer Modernisierung zu
beachten. Allein der angestrebte hohe Schutz fiir die Umwelt als Ganzes erfordert nicht selten ein Abwégen der
einzelnen Umweltauswirkungen, was wiederum oft von lokalen Erwagungen beeinflusst wird.

Obgleich im vorliegenden Dokument der Versuch unternommen wird, einige dieser Aspekte aufzugreifen, ist
eine umfassende Behandlung in diesem Rahmen nicht moglich. Somit sind die in Kapitel 5 aufgefiihrten
Verfahren und Zahlenwerte nicht notwendigerweise auf alle Anlagen anwendbar. Andererseits verlangt die
Pflicht zur Sicherung eines hohen Umweltschutzes einschlielich einer weitestgehenden Verminderung der
weitrdumigen und grenziiberschreitenden Umweltverschmutzung, dass Genehmigungsauflagen nicht aus rein
lokalen Erwégungen erteilt werden. Daher ist es von grofiter Bedeutung, dass die Genehmigungsbehdrden die in
diesem Dokument enthaltenen Informationen in vollem Umfang beriicksichtigen.

Da sich die besten verfiigbaren Techniken mit der Zeit dndern, wird dieses Dokument bei Bedarf tiberpriift und
aktualisiert. Stellungnahmen und Vorschlige sind an das FEuropdische IPPC-Biiro beim Institut fiir
technologische Zukunftsforschung zu senden:

Edificio Expo, C/ Inca Garcilaso s/n, E-41092 Sevilla, Spanien
Telefon: +34 95 4488 284

Fax: +34 95 4488 426

E-Mail: eippcb@jre.es

Internet: http://eippcb.jrc.es
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Anwendungsbereich

ANWENDUNGSBEREICH

Das vorliegende BVT-Merkblatt fiir Anlagen zur Intensivhaltung oder —aufzucht von Gefliigel oder Schweinen
basiert auf dem Anhang I Nummer 6.6 der Richtlinie 96/61/EG zur ,Integrierten Vermeidung und
Verminderung der Umweltverschmutzung® (IVU-Richtlinie), diese gilt fiir Tierhaltungsanlagen‘ mit mehr als:

(a) 40.000 Platzen fiir Gefliigel
(b) 2.000 Platzen fiir Mastschweine (Schweine iiber 30 kg) oder
(© 750 Platzen fiir Sauen.

Der Begriff ,,Gefliigel“ wird in der Richtlinie nicht ndher definiert. Nach einigen Diskussionen in der
Technischen Arbeitsgruppe (TAG) wurde festgelegt, dass im Sinne dieses Dokuments unter Gefliigel zu
verstehen sind:

Legehennen und Masthidhnchen
Puten

Enten

Perlhiihner.

Fiir die Enten, Puten und Perlhiihner standen nur wenige Informationen zur Verfiigung; aus diesem Grunde
werden diese Tierarten nur kurz angesprochen.

Betriebe zur Bruteiererzeugung fallen nicht in den Geltungsbereich der Richtlinie, diese gelten als
eigenstindiger Produktionszweig und sind demzufolge nicht als integrierter Bestandteil der Aktivititen eines
Legehennen- oder Masthdhnchenbetriebs zu betrachten.

Die Richtlinie differenziert zwischen Betrieben mit Schweinen und Betrieben mit Sauen. In der Praxis gibt es
jedoch auch Betriebe mit geschlossenem Produktionszyklus, die sowohl Sauen als auch Mastschweine
(Vormast-/Endmast) halten. In der Regel liegt die Zahl der in diesen Betrieben gehaltenen Tiere unter den in
Anhang I flir diese Sektoren genannten Schwellenwerten. Allerdings sind die potenziellen
Umweltauswirkungen durchaus mit denen der Betriebe vergleichbar, die unter Anhang I fallen. Daher kam die
TAG zu dem Schluss, dass — was die Ermittlung von Reduktionstechniken und die Bewertung von BVT betrifft
— das vorliegende BVT-Merkblatt sowohl auf Sauen- und Mastbetriebe als auch auf Betriebe mit geschlossenem
Produktionszyklus Anwendung finden soll.

Die Schweinehaltung umfasst die Aufzucht von Absetzferkeln, deren Vor-/Endmast bei einem Gewicht
zwischen 25 und 35 kg Lebendgewicht beginnt. Die Haltung von Sauen umfasst deckfdhige, trdchtige und
sdugende Sauen (einschlieBlich der Nachzucht) und Jungsauen (Sauen fiir die Remontierung).

In Ubereinstimmung mit Artikel 2 Nummer 3 der Richtlinie 96/61/EG bezeichnet der Begriff ,,Anlage* eine
ortsfeste technische Einheit, in der eine oder mehrere der in Anhang I genannten Tétigkeiten sowie andere
unmittelbar damit verbundene Tétigkeiten durchgefiihrt werden. Fiir die Zwecke der vorliegenden Arbeit hat die
TAG auch einige relevante Techniken aufgenommen, die nicht auch auBerhalb der Anlagen, gemdfl IVU-
Richtlinie, zum Einsatz kommen. So wird beispielsweise die Ausbringung von Wirtschaftsdiinger sehr
detailliert behandelt, obwohl allgemein bekannt ist, dass die Ausbringung haufig durch Unterauftragnehmer und
auch nicht ausschlieBlich auf betriebseigenen landwirtschaftlichen Flachen erfolgt. Durch die so ausfiihrliche
Behandlung der Ausbringung von Wirtschaftsdiinger soll verhindert werden, dass das positive Ergebnis einer
MaBnahme zur Verringerung der Emissionen, die von einem Landwirt zu Beginn der Verfahrenskette ergriffen
wird, durch ein mangelhaftes Ausbringungsmanagement oder eine mangelhafte Ausbringungstechnik am Ende
dieser Kette aufgehoben wird. Oder mit anderen Worten: Da die bedeutendsten Umweltauswirkungen der
Tierhaltung eng mit den Emissionen aus Wirtschaftsdiingern im Zusammenhang stehen, sind MaBnahmen zur
Emissionensminderung nicht allein auf die Haltungssysteme und die Lagerung des Wirtschaftsdiingers zu
beschrénken. Sie sollten sich vielmehr auf die gesamte Verfahrenskette (einschlielich der Fiitterungsstrategien
und der Wirtschaftsdiingerausbringung) erstrecken.
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Nicht in den Anwendungsbereich fallen zentrale Wirtschaftsdiinger- und Abfallbehandlungsanlagen sowie
alternative Haltungssysteme, wie beispielweise die Freilandhaltung von Schweinen im Rotationsverfahren.

Die folgenden einschldgigen Tatigkeiten landwirtschaftlicher Betriebe werden behandelt, obwohl bekannt ist,
dass nicht alle Tatigkeiten gleichermaBen in jedem Betrieb zu finden sind:

Betriebsmanagement (einschlieBlich Instandhaltung und Reinigung der Gerétschaften)
Fiitterungsstrategie (und Futtermittelzubereitung)

Haltung von Tieren

Sammlung und Lagerung des Wirtschaftsdiingers

Betriebsinterne Aufbereitung des Wirtschaftsdiingers

Ausbringung des Wirtschaftsdiingers

Abwasserbehandlung.

Mit den oben aufgefiihrten Tétigkeiten sind folgende Umweltaspekte verbunden:

Verbrauch von Energie und Wasser

Emissionen in die Luft (z. B. Ammoniak, Staub)

Boden- und Grundwasserverunreinigungen (z. B. Stickstoff, Phosphor, Schwermetalle)
Eintrige in Oberflichengewisser

Emissionen von anderen Abfillen (auBer Wirtschaftsdiinger und Tierkorper).

Faktoren wie die Anforderungen an den Tierschutz, Emissionen von Mikroorganismen und Stduben und
Antibiotika-Resistenzen der Tiere sind fir die Bewertung der Umweltvertriaglichkeit von
Tierhaltungstechnologien von Bedeutung. Daher wurden sie, soweit entsprechende Informationen vorlagen, in
die Bewertungen einbezogen. Themen im Zusammenhang mit Aspekten wie die Gesundheit des Menschen und
tierische Erzeugnisse waren nicht Bestandteil des Informationsaustausches und werden daher in diesem BVT-
Merkblatt auch nicht behandelt.
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Chapter 1

1 GENERAL INFORMATION

This chapter provides general information on pig and poultry production in Europe. It briefly
describes the position of Europe on the world market and developments in the internal European
market and those of its Member States. It introduces the main environmental issues associated
with intensive pig and poultry farming.

1.1 Intensive livestock farming

Farming has been and still is dominated by family run businesses. Until the sixties and into the
early seventies, poultry and pig production were only part of the activities of a mixed farm,
where crops were grown and different animal species were kept. Feed was grown on the farm or
purchased locally and residues of the animal were returned to the land as fertiliser. Very few
examples of this type of farm still exist in the EU.

Since then, increasing market demands, the development of genetic material and farming
equipment and the availability of relatively cheap feed encouraged farmers to specialise. As a
consequence animal numbers and farm sizes increased and intensive livestock farming started.
Feeds were often imported from outside the EU, since the amounts and types needed could not
be produced locally. Intensive farming thus led to significant imports of nutrients that were not
returned to the same land (via manure) that had produced the crops that provided the feed
components. Instead the manure is applied on the available land. However, in many intensive
livestock regions there is insufficient land available. In addition, higher nutrient levels were fed
to the animals (sometimes more than was strictly necessary) to ensure optimum growth levels.
These nutrients were consequently partly excreted in natural processes, thus increasing the level
of nutrients in the manure even more.

Intensive livestock farming coincides with high animal densities. Animal density is itself
considered a rough indicator of the amount of animal manure produced by livestock. A high
density usually indicates that the mineral supply exceeds the requirements of the agricultural
area to grow crops or to maintain grassland. Hence, data on the concentration of livestock
production at a regional level are considered to be a good indicator of areas with potential
environmental problems (e.g. nitrogen pollution).

In a report on the management of nitrogen pollution [77, LEIL, 1999], the term livestock units
(LU = 500 kg animal mass) is used to present the total size of the livestock population, allowing
a summation of animal species according to their feed requirements. The meaning of the term
“intensive livestock farming” in Europe is illustrated by using animal density expressed in the
number of livestock units per hectare of utilised agricultural area (LU/ha).

Figure 1.1 shows animal density (in LU/ha) at regional levels. Animal density exceeds 2 LU/ha
in most of the Netherlands, parts of Germany (Niedersachsen, Nordrhein-Westfalia), Brittany
(France), Lombardy (Italy) and some parts of Spain (Galicia, Catalufia). A stocking density of
2 LU/ha is considered to be close to the amounts of nitrogen from livestock manure that may be
applied in accordance with the Nitrates Directive. The picture also illustrates that for nearly all
Member States the environmental impact of intensive livestock farming is a regional issue, but
for a few countries like the Netherlands and Belgium it can almost be considered a national
issue.
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Figure 1.1: Animal density in the European Union, expressed as number of livestock units per
hectare of utilised agricultural area
[153, Eurostat, 2001] [77, LEL, 1999]]

The areas with high livestock densities typically have many intensive pig and poultry farms
each with a large number of animals. For example, the share of pigs and poultry exceeds 50 %
in most of these regions and poultry accounts for more than 20 % of the regional livestock
population in parts of France (Pays de la Loire, Bretagne), Spain (Catalufia) and the United
Kingdom (East England). In some Member States there is a decline in the actual number of
farms, but the remaining farms now tend to keep more animals and have higher production. In
only a few Member States (e.g. Spain) are new enterprises being started or large facilities being
installed. [77, LEI, 1999]

1.2 The poultry production sector in Europe

By far the majority of poultry farms are part of the production chain for chicken eggs or for
chicken broilers. A comparatively small number of farms produces turkeys (meat) and ducks
(for meat, foie gras or eggs); very little is known about the production of Guinea fowl. The
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following sections describe briefly the poultry sectors in Europe with the emphasis on chicken
production, as only limited information has been submitted on the other production sectors.
More detailed statistical data can be found in the annual reports of the European Commission
(DG Agriculture and Eurostat [153, Eurostat, 2001]).

Poultry production data vary per poultry species and poultry breed and also somewhat per MS
depending on market demands. Breeds are either selected for their egg producing capacities or
growing (meat) potential. Table 1.1 shows some typical production data for poultry species
under the scope of IPPC.

Types of . Turke
technical L}?Z’:;g Broilers Y Duck
elements M F
Production cycle | 555 45 39 45 133 98 — 133 42 49
(days)
Weight (kg) 1.85 1.85-2.15 14.5-15 7.5-15 2.3
Feed - conversion 1.77 1.85 2.72 237 2.5
ratios
Weight (kg)/m” no data 30-37 no data no data 20

Table 1.1: Some typical poultry breeding data
[92, Portugal, 1999] [179, Netherlands, 2001] [192, Germany, 2001]

1.2.1 Egg production

Worldwide, Europe is the second largest producer of hen eggs with about 19 % of the world
total, equalling 148688 million eggs per year (1998), and it is expected that this production will
not change significantly in the coming years. In 1999, the EU-15 had about 305 million layers
producing 5342 million tonnes of eggs, or, at an average of about 62 grams per egg,
approximately 86161 million eggs. This means that on average about 282 saleable eggs per hen
per year were produced (the actual number will be slightly higher, as some eggs will be lost due
to cracks and dirt).

Egg production follows a cyclical pattern as production is increased/reduced after periods of
favourable/low prices [203, EC, 2001].

Eggs for human consumption are produced in all Member States. The largest producer of eggs
in the EU is France (18 % of the flock and 17 % of the egg production) followed by Germany
(14 % of the flock and 16 % of egg production), Italy (15 % of the flock and 14 % of the egg
production) and Spain (14 % of the flock and 14 % of the egg production) which all have
comparable production levels, closely followed by the Netherlands (12 % of the flock and 13 %
of the egg production). Of the exporting Member States, the Netherlands is the largest exporter
with 65 % of its production followed by France, Italy and Spain, while in Germany
consumption is higher than production.

Concerning the housings of the animals, it is expected that reductions in stocking density under
Directive 99/74/EC will result in units with a smaller number of animal places, as only a
reduced number of hens could be legally housed in cages. As a consequence, the number of
installations with more than 40000 places is forecast to decrease; as up to 20 % [203, EC, 2001]
of the birds may have to be removed to comply with the new regulations. The current numbers
of farms under IPPC (over 40000 bird places) are listed in Table 1.3.

The majority of laying hens in the EU are kept in cages, although particularly in Northern
Europe, non-cage egg production has gained in popularity over the past ten years. For example,
the United Kingdom, France, Austria, Sweden, Denmark and the Netherlands have increased the
proportion of eggs produced in systems such as barn, semi-intensive, free range and deep litter.
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Deep litter is the most popular non-cage system in all Member States, except for France, Ireland
and the United Kingdom, where semi-intensive systems and free range are preferred.

The number of layers kept on one farm varies considerably between a few thousand and up to
several hundred thousand. A relatively small number of farms per Member State are expected to
be under the scope of the [IPPC Directive. Of other egg laying poultry species only a couple may
be found with 40000 places or more.

Most of the EU-produced consumption eggs (about 95 %) are consumed within the European
community itself. Average annual consumption per capita in 2000 was about 12.3 kg.
Compared with 1991, consumption levels show a slight decline (Figure 1.2).

5,400
-~ /0/’—__’
5,200 ‘\er ——
§ 5,000
§ 4800 | == s , m— "=
o 4,600 -
S 4,400
4,200
4,000

1991 1992 1993 1994 1995 1996 1997 1998 1999

—&— Production —#— Consumption

Figure 1.2: Dynamics of egg production and consumption in the EU
[153, Eurostat, 2001]

The production chain of the egg production sector is a sequence of different activities, each
representing one breeding or production step. The breeding, hatching, rearing and egg laying
often take place at different sites and on different farms to prevent the possible spread of
diseases. Layer farms, particularly the larger ones, often include grading and packing of eggs
after which the eggs are delivered directly to the retail (or wholesale) market.
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Figure 1.3: Example of the production chain of the egg production sector
[26, LNV, 1994]

No information was provided on the structure, position and developments of other egg
producing sectors (in particular ducks). They form only a very small activity in comparison with
the chicken egg production sector.

1.2.2 Broiler production

According to DG Agriculture unit D2, the total production of poultry meat in the EU-15 was
8.784 megatonnes for the year 2000, of which 8.332 megatonnes were consumed within the EU.
The balance, 0.452 megatonnes (5.1 %) was net export. [203, EC, 2001]

The biggest producer of poultry meat in the EU-15 (year 2000) is France (26 % of EU
production), followed by United Kingdom (17 %), Italy (12 %) and Spain (11 %). Some
countries are clearly export-oriented, such as the Netherlands, where 63 % of the production is
not consumed within the own country, as well as Denmark, France and Belgium where 51 %,
51 % and 31 % respectively of production are not consumed within the own country. On the
other hand, some countries such as Germany, Greece and Austria have consumptions higher
than their own production; in those countries, 41 %, 21 % and 23 % respectively of total
consumption is imported from other countries. [203, EC, 2001]

Production of poultry meat has been increasing since 1991 by an average of 232000 tonnes per
year. The largest EU producers (France, UK, Italy and Spain) all showed an increase in their
poultry meat production.

From 1991 and up to the year 2000, France and the United Kingdom increased their production
by 24.4 % and 38.3 % respectively, while Spain increased its by 11.9 % [203, EC, 2001]. While
egg production in the European Union can be described as “flat”, the sector’s growth is in
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poultry meat. Public concern about the consumption of beef and veal and pork may further
enhance this growth.

Personal consumption has been increasing by an average of 459 grams per person; that means
that EU-15 consumption increased by 170666 tonnes per year (1999). Exports to other countries
have also been increasing, by an average of 38000 tonnes per year.

The Member States with the largest consumption in the EU are France, UK, Germany and
Spain. They all increased their consumption between 1991 and 2000: France by 21 %, Germany
and Spain by 41 % and 11 % respectively. The United Kingdom became the main consumer of
poultry meat from 1994 onwards; its consumption has increased by 51 %. [203, EC, 2001]

9.000

8.500 /4‘/*/4
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Figure 1.4: Dynamics of poultry meat production and consumption in the EU
[153, Eurostat, 2001]

The production of broilers is a specialised part of the broiler production chain. The different
steps in the broiler chain are shown in Figure 1.5. This document addresses in particular the
broiler production farms. Broilers are generally not housed in cages, although cage systems
exist. The majority of poultry meat production is based on an all-in all-out system applying
littered floors. Broiler farms with over 40000 bird places are quite common in Europe. The
duration of a production cycle depends on the required slaughter weight, feeding and the
condition (health) of the birds and varies between 5 weeks (Finland) and 8 weeks [125, Finland,
2001], after which the broilers are delivered to the slaughterhouse. After every cycle the housing
is fully cleaned and disinfected. The length of this period varies from 1 week up to two
(Finland, UK) or even three weeks (Ireland).

A type of production that has so far been specific to France involves the so-called “red label”
broiler. The broilers have permanent access to the open range and are slaughtered at the
minimum age of 80 days, at more than 2 kg live weight. This type of production is gaining
popularity and represents to date (year 2000) close to 20 % of the French broiler consumption.
[169, FEFAC, 2001] (with reference to ITAVI, 2000)

The turkey production sector is the largest of the other poultry meat producing sectors. It is an
important sector in four Member States (France, Italy, Germany and the UK). Since 1991 the
production in the EU has increased by 50 %. [203, EC, 2001] Annual patterns of turkey poult
placings in the EU show similar patterns with four peak placings in February-March, June,
August-September and November-December.
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Figure 1.5: Example of the production chain of the broiler production sector
[26, LNV, 1994]

1.2.3 Economics of the poultry sector

The majority of poultry farms are family run enterprises. Some farms belong to large holdings
carrying out all that activities that are part of a production line, from production to retail and
including animal feed supply. The investment in livestock and production items (equipment,
housing) is linked with the farms’ net margin. The net margin of poultry farms varies in each
Member State and depends on production costs and product price. Production costs may consist
of:

costs for chicks (except in integrated systems)
feed costs

veterinary costs

labour costs

energy costs

maintenance of equipment and buildings
depreciation costs for equipment and buildings
interest.

The cost of egg production is also clearly related to production factors such as the stocking
density. Production costs are lowest in multi-bird cages; costs increase with increasing space
allowances in cages and with the use of non-cage systems. The production of free-range eggs is
considerably more costly than any other system. Therefore higher welfare standards currently
being adopted in the EU as a result of Directive 1999/74/CE, which requires more space for the
birds, will increase production costs. It is expected that this may lead to increasing imports from
countries with lower welfare standards (and therefore lower production costs) at the detriment
of EU produced eggs if consumers are not prepared to pay a higher price.

System Available area Relative costs
Cage 450 cm?/bird 100
Cage 600 cm?/bird 105
Cage 800 cm?/bird 110
Aviary/Perchery 500 cm?/bird 110
Aviary/Perchery 833 cm?/bird 115
Deep litter 1429 cm?/bird 120
Free range 100000 cm” range/bird 140

Table 1.2: Summary of egg production costs in different systems
[13, EC, 1996]
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The gross income of a farm depends on the number of eggs or kg of live weight that can be sold
and the prices the farmer receives (including the price of end-of-lay hens). The prices of poultry
products are not guaranteed or fixed and fluctuate with price fluctuations in the market. This
market is in turn affected by the dynamics and the structure of the large grocery retailers (15 in
1999), who are the main outlets for the poultry products and are therefore responsible for the
major part of the annual turnover of poultry products.

In 1999, the average price for eggs in the European Union was EUR 78.87/100 kg (EUR
0.049/egg). In 2000, the average price for eggs was EUR 100.39/100 kg (EUR 0.062/egg). Egg
and layer feed prices have been decreasing since 1991. Overall, the gross margin for egg
production has slightly decreased since 1991. [203, EC, 2001]

In 1998, the average price for broiler meat in the European Union was EUR 143.69 /100 kg. In
1999, the average price for poultry meat from January to September was EUR 133.44 /100 kg.
Meat prices have been decreasing ever since 1991, but at the same time feed prices have
decreased as well. Generally, since 1991 the gross margin for broiler production has decreased.

Prices are also affected when the sector is hit by product contamination (salmonella and
dioxins) or by problems that affect other animal product markets (swine fever, BSE). These
effects can be regional, but in particular with export oriented MSs, problems can be easily
transferred to the wider European market.

For example, the dioxin crisis in mid-1999 associated with the contamination of animal
feedstuffs severely affected the markets for poultry meat and eggs in Belgium.. As products
were removed from the shelves of retail outlets, both consumption and prices fell. Whilst the
crisis had a severe effect on the financial position of the Belgian industry, neighbouring MSs
also felt the effects as both their consumption and prices showed a decline as well. On the other
hand, outbreaks of foot-and mouth disease, swine fever and BSE in particular shifted consumer
behaviour towards an increased consumption of poultry products.

Few economic data have been submitted on fresh turkey production. The September 2000
National Farmers Union (NFU) market report on fresh turkeys reports on the costs (per bird
marketed). As an indication of costs, costs for the finishing of hens were EUR 18 per bird
(6.4 kg deadweight) to 22 per bird (6.3 kg deadweight) and for stags EUR 19.5 per bird (6.7 kg
deadweight) to 23.4 per bird (10 kg deadweight). These costs depend on the price for a poult,
whose starting weight will vary, and on the end weight of the birds when they are sold. Costs
also include plucking and bleeding. [126, NFU, 2001]
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Member Layers Broilers Turkeys Ducks Guinea fowls
State Birds Birds Birds Birds Birds
(106) Farms IPPC (106) Farms IPPC (106) Farms | IPPC a 06) Farms | IPPC a 06) Farms | IPPC
172 320
9}
B (2000) 12.7 4786 (50000) > 26.6 | 2703 (50000) 2 0.3 232 n.d. 0.04 853 n.d. 0.06 206 n.d.
549 432 264
D n.d. n.d. (20000)2) n.d. n.d. (25000) 2 | nd. n.d. (10000)2) n.d. n.d. n.d. n.d. n.d. n.d.
E 40.7 n.d. n.d. n.d. n.d. n.d. 0.135 | n.d. n.d. 0.092 | n.d. n.d. n.d. n.d. n.d.
FIN (1999) "V | 3.6 4000 2 55 | 227 64 0.150 | 55 nd. | 0.003 | 2 nd. | none | nd | nd
IRL n.d. n.d. n.d. n.d. n.d. 141 n.d. n.d. n.d. n.d. 1 n.d. n.d. n.d. n.d.
I 472 2066 n.d. 475.7 | 2696 n.d. 38.9 750 n.d. 10.1 n.d. n.d. 25.3 n.d. n.d.
NL 32.5 2000 n.d. 50.9 | 1000 n.d. 1.5 125 n.d. 1 65 n.d. 0.2 20 n.d.
A n.d. n.d. 22 n.d. n.d. 11 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d.
) 25 43 20 very
P (1998) 6.2 622 (50000) > 199 3217 (50000) 2 4.7 176 (50000)” 0.3 12 0 fow n.d. n.d.
S 2.2 900 0 n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d.
UK n.d. n.d. >200 n.d. n.d. 700 n.d. n.d. 20 n.d. n.d. 10 n.d. n.d. n.d.
1) year of report
2) the number of places, some data were reported with different thresholds than the IPPC-threshold as IPPC threshold in practical statistics does not apply.
“n.d.” no data submitted or available

Table 1.3: Number of birds, total farms and farms under definition of Section 6.6 of Annex 1 of Council Directive 96/69/EC for different European Member
States

Resources: as reported by Member States in comments and national BAT documents (see references)
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1.3 The pig production sector in Europe

1.3.1 Dimension, evolution and geographical distribution of the pig
production sector in Europe

The dynamics of the European pig producing industry are closely followed and described in
detail by national and European institutes (e.g. FAO, LEI, MLC, Eurostat). The data in the
following sections have been derived from these sources to draw a general picture of the pig
producing sector.

In the EU-15, pig production increased by 15 % between 1997 and 2000. The total number of
pigs in December 1999 was 124.3 million, which was a 5.4 % increase as compared with 1997.
This increase was mainly attributable to growth in pig populations in Spain, the Netherlands and
Germany (the latter reflecting a recovery following the outbreak of classical swine fever), which
offset declines in the United Kingdom population.

In 1999 production slowed down, but the effects of the recent foot-and-mouth outbreak are not
included. Yearly patterns show that pigmeat production is always highest in the last quarter of
the year.

Although the pig population surveys conducted in the Member States in December 2000 reveal
a slight decline compared with 1999 (-1.2 %), the overall level remained high (122.9 million
animals). The biggest falls were recorded in Austria, Finland, Sweden and UK, whilst the total
pig population rose by approximately 6.1 % in Denmark.
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Figure 1.6: Distribution of breeding sows in Europe for each Member State in 1998
[Eurostat Nov/Dec 1998 Surveys]
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In 2000, the pig population in EU-15 consisted of an estimated 33.4 million piglets (< 20 kg),
46.9 million finishers (> 50 kg) and 12.9 million breeders (> 50 kg), 0.4 million boars and 21.1
million sows (12.5 breeding and 8.6 mated).

The major pig breeding Member States are Germany, Spain, France, the Netherlands and
Denmark with a combined share of 71 % of the breeding sows in 1998 (Figure 1.7). Data for
2000 show that this has increased slightly (73 %), with increases in Denmark and Spain
offsetting clear declines in the Netherlands and, to a lesser extent, in Germany.

Sow numbers are reflected in terms of pig output or gross indigenous production (GIP). Again,
Germany, Spain, France, Denmark and the Netherlands produced 69.5 % of EU-15 pigs in 1998
(Figure 1.7) and increased their production, so that in 2000 they account for more than 73 % of
the total Community output. GIP trends in the Member States show that Ireland, the
Netherlands and the UK, in particular, have reduced their production.
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Figure 1.7: Gross indigenous pig production in 1998
[Eurostat Nov/Dec 1998 surveys]

Pig farms vary considerably in size. The most recent figures available on unit size relate to
1997. While pig numbers have increased in Europe, the number of units has declined, but
individual farm facilities have become larger. The largest average unit size is found in Ireland
(1009 heads), followed by the Netherlands (723), Belgium (629), Denmark (605) and the United
Kingdom (557). Throughout the EU-15, 71 % of pig farmers have less then 10 pigs. This is
common in Greece, Spain, France, Italy, Austria and Portugal, where over 50 % of holders have
less than 10 pigs (Figure 1.8). A further 10 percent of units in the EU have herd sizes of
between 10 and 49 pigs. Although most holders have small units, the majority of pig production
(88 %) is associated with units larger than 200 pigs, 52 % of the units have even more than 1000
pigs (Figure 1.9).
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Number of Holders (x 100)

Figure 1.8: Number of holders by unit size in 1997. Legend indicates unit size (in reverse order)
[153, Eurostat, 2001]
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Figure 1.9: Number of animals in unit size categories (1997)
[153, Eurostat, 2001]

Across the EU-15, 67 % of sows are in units of more than 100 sows (Figure 1.10). In Belgium,
Denmark, France, Ireland, Italy, the Netherlands and the United Kingdom this figure is over
70 %. In Austria, Finland and Portugal smaller sow units are predominant.
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Figure 1.10: Number of sows in different sized units (1997). Legend indicates size of unit in terms of
number of sows

[153, Eurostat, 2001]

The majority of pigs for fattening (81 %) are reared on units of 200 pigs or more (Figure 1.11)
and 63 % of them on units of more than 400 pigs. 31 % of fattening pigs are reared on holdings
of more than 1000 pigs. The industry in Italy, United Kingdom and Ireland is characterised by
units of more than 1000 fattening pigs. Germany, Spain, France and the Netherlands have
significant proportions of pigs in units of between 50 and 400 fattening pigs.

O19
H10-49
DO50-99
0100-199
M200-399
0400-999
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Number of pigs for fattening x 1000

Figure 1.11: Number of pigs for fattening on various size units (1997)
[153, Eurostat, 2001]
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From these numbers it is obvious that only a relatively small number of farms will fall within
the definition of Section 6.6 of Annex 1 of Council Directive 96/69/EC (Table 1.4).

Pigs (>30 kg) Sows
Member Nun.lber of Number Farms Nun.lber of Number Farms
State an‘m.lals of farms | under IPPC an‘m.lals of farms | under IPPC
(million) (million)
B (2000) 2.9 7487 71 0.8 7450 n.d.
DK (1997) 6.2 n.d. n.d. 1.2 n.d. n.d.
D (1997) 15.6 n.d. 261 2.6 n.d. 281
E (1997) 11.6 n.d. 822 2.1 n.d. 252
F (1997) 9.9 n.d. n.d. 1.4 n.d. n.d.
FIN (1997) 0.79 4727 6 0.18 n.d. n.d.
IRL (1997) 1.0 n.d. n.d. 0.19 n.d. n.d.
1(2001) 0.958 n.d. 407 0.147 n.d. 116
NL (1997) 7.2 n.d. n.d. 14 n.d. n.d.
A n.d. n.d. 6 n.d. n.d. n.d.
P (1997) 1.3 n.d. n.d. 0.33 n.d. n.d.
UK (1997) 4.7 n.d. n.d. 0.9 n.d. n.d.
1997-data are reported in [ 10, Netherlands, 1999] with reference to Eurostat ‘97
Belgium data for pigs refer to pigs >50 kg live weight
German data on IPPC-farms refer to more than 1500 pigs and more than 500 sows
Spanish data on IPPC-farms refer to fewer than 750 sows and more than 2000 pigs
Finish data refer to growers >20 kg live weight
n.d. = no data

Table 1.4: Number of pig farms in European Member States under definition of Section 6.6 of
Annex 1 of Council Directive 96/69/EC

In most countries, pig production is concentrated in certain regions, e.g. in the Netherlands pig
production is concentrated in the southern provinces. Based on 1994 data, densities of 2314 pigs
per 100 ha in Noord-Brabant and 1763 in Limburg have been quoted.

Pig farming in Belgium is strongly concentrated in West Flanders (approximately 60 % of the
pig population). In France intensive pig production is concentrated in Brittany (approximately
50 % of the pig population), where larger herd sizes are common.

In Germany pig production is concentrated in the north-west, i.e. in the northern counties of
Westphalia and the southern counties of the Weser-Ems-Region in Lower Saxony. Data for
1994 suggests a maximum concentration of 1090 pigs per 100 ha in the Vechta region.

Italy has concentrations of pig production in the Po valley. Currently 73.6 % of Italian pig
farming assets are located in the four regions of Lombardia, Emilia-Romagna, Piemonte and
Veneto within the Po valley.

The spatial density of pig production is used as an indicator of the potential environmental
impact of pig production. Data on total pig numbers per 100 ha of utilised agricultural area
(UAA) for each Member States are presented in Figure 1.12. Highest densities are apparent in
the Netherlands, Belgium and Denmark, but national statistics can hide regional concentrations
of pig production and, for most European MSs, high animal densities and intensive livestock
farming are regional concerns (see Figure 1.1).
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Figure 1.12: Spatial density of pig production in the EU-15
[153, Eurostat, 2001]

1.3.2 Production and consumption of pork

The EU-15 accounts for approximately 20 % of the world pork production, as indicated by
slaughtered carcase weight. In 2000, the industry in the EU-15 was responsible for an average
monthly pork slaughtering of 1.464 (1.328 — 1.552) million tonnes of carcase weight, whether
of indigenous or foreign origin, which totalled 17.568 million tonnes of pork in a year. For
comparison, this was more than twice the carcase weight of beef and veal slaughterings over the
same period of time [153, Eurostat, 2001].

The average weight to which pigs are finished and their average carcase weight vary throughout
the EU. This has a significant impact in relation to the period of time that the pigs are housed,
the quantity of feed consumed, and the volume of effluent produced. For example in Italy,
heavy pigs are reared to an average live weight of 156 kg, yielding a carcase weight of 112 kg.
Generally, higher than average carcase weights (in excess of 80 kg) are also produced in
Austria, Germany and Belgium (finished 117 kg / carcase 93 kg) (see Figure 1.13).
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Figure 1.13: Carcase weight of slaughtered pigs for each Member State
[153, Eurostat, 2001]
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Comparing data on carcase weight and live weight, allows in general an average ratio to be
derived where the carcase weight is approximately 75 % of live weight. As an expected 204
million pigs were slaughtered in 2000 with an estimated average live weight of 100 kg, this
means that the indigenous pig slaughterings have amounted to an estimated 15.3 million tonnes
of carcase weight. The major producer of pork is Germany (20 %), followed by Spain (17 %),
France (13 %), Denmark (11 %) and the Netherlands (11 %). Together they produce more than
70 % of the EU-15 indigenous production.

Not all of this production is consumed in the Member States themselves. As a whole, the EU is
a net exporter of pork, importing only a very small amount (Figure 1.14). Not every major
producer is an exporter, for instance Germany is a major producer but still imported about twice
as much as it exported in 1999.
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Figure 1.14: Pigmeat trade by European Member States
[Eurostat, 1999]

With varying live weights at the end of the finishing period, the period of time needed for
rearing a pig also varies in the EU-15. Many factors influence this, such as the feeding, farm
management and market demands requiring a certain quality pork. As an example, some
production data are shown describing production in the UK.

Species Characteristic Unit Level
Breeding Offspring pigs/sow/year 22
Weaners Live weight range kg 7-35

Gain g/day 469
FCR kg feed/kg live weight 1.75
Growers/finishers Live weight range kg 35 — onwards
Gain g/day 630
FCR kg feed/kg live weight 2.63

Table 1.5: General production levels pig farming UK
[131, FORUM, 2001]

On an EU-wide basis, the consumption of pig meat is higher than for any other meat. Over the
past two years, competitive prices and plentiful supplies have driven consumption to new record
levels. Per capita consumption in 2000 as a whole was forecast to be about 43.5 kg compared
with 41.2 kg in 1997 [203, EC, 2001]. (See Figure 1.15).
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Figure 1.15: Consumption of pig meat per capita (kg/person) over time in Europe
[153, Eurostat, 2001]

The highest per capita pig meat consumption both in terms of quantity and as a relative
proportion of total meat consumption was recorded in 1999 in Denmark (65.8 kg/person of pig
meat, compared to a total meat consumption of 117.8 kg/person). Similar levels of pig meat
consumption per capita, although with slightly lower figures, are found in Germany, Spain and
Austria. Spain has the highest overall consumption of meat in the EU, although it has been
remarked that the annual 30 million tourists may contribute to this high amount. While Sweden
and Finland have the lowest overall meat consumption in the EU (72 and 69 kg/person
respectively), Greece (32 %) and UK (23 %) have the lowest proportional consumption of pig
meat. [203, EC, 2001]

1.3.3 Economics of the pig sector

The economics of pig production are largely dictated by the availability of feed and access to
suitable markets. This has led to regional development of the industry, for example in the Po
valley, where pig production has developed in association with cereal growing and dairy
production, and due to the easy access to transport.

More recently, environmental constraints have led to a link between production and the
availability of land for the irrigation of effluent. Denmark has a definite advantage over pig
producers in the Netherlands and several other countries in that its pig population is spread
across the entire country, and thereby it has a low density of pigs in relation to land area. The
Danish farm system generally combines pig production with mixed farming; allowing effluent
to be used in a manner that lessens the environmental hazard. The association with mixed
farming also provides benefits in terms of feed costs. A similar situation exists in the
concentrated pig production areas in Germany, where pig production is associated with mixed
farms, again facilitating a control of the feed inputs and irrigation of the effluent.

Pig density in Spain as a whole is very low, but there is a concentration of intensive pig farming
and other agricultural activity in the northern Autonomous Communities (e.g. in Cataluiia).
There are still many areas where manure can be applied without a potential risk of water
pollution by nitrates. It has been stated that the application of animal manure to land is of great
agronomic interest to Spain as, along with the savings on chemical fertilisers, it can also
improve the structure and fertility of most Spanish soils and can contribute significantly to the
fight against desertification. These favourable circumstances support the growth of the sector
and even the setting up of foreign companies. [89, Spain, 2000]
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Generally, pig production in the EU does not tend to show the level of vertical integration found
in the poultry sector, for instance the breeding and finishing of pigs are often carried out in
separate facilities. In recent years there has been a tendency towards a more integrated approach
with an individual or company based control of feed supply, pig production and slaughtering
capacities. There is also a trend that even in situations where breeding and finishing are
undertaken on separate sites, these may be owned by a single producer. The most developed
integrated production systems are in Denmark, under the guidance of the Federation of Danish
Pig Producers and Slaughterhouses (Danske Slagterier).

Few data have yet been submitted on the economic situation and profitability of the pig farming
industry. Profitability data are needed to allow the determination of BAT. For this the
profitability per sector and per country would be necessary to allow for differences between
MSs (see Annex 7.6) to be accounted for.

Pig farming is typically characterised by periods of relatively high profits alternating with
periods of negative margins. For Europe as a whole, prices have dropped and the scope for
investments at the farm level has become more limited. Many farmers have adopted an attitude
of waiting in anticipation for better times. In some countries (such as the Netherlands and the
Flemish Region of Belgium) environmental problems have led to calls for fewer pig places and
many farms are expected to close down. An increasing debate in some MSs is expected to put
intensive livestock farming in general, and pig production in particular, under more pressure and
some structural changes in the pig production sector are expected in the coming years.

Where investments are made, there are a variety of reasons why farmers might decide to invest
in environmental techniques. Often, national legislation pushes them towards the application of
certain techniques, but also the requirements of the large grocery retailers can affect the choice
and operation of production techniques. Increasing attention is being paid to animal welfare
issues, such as the use of straw and access to an outdoor area. It should be borne in mind that
techniques applied under the scope of "animal welfare" legislation are not always associated
with the best environmental performance.

The financial terms under which commitments have to be made and under which new
techniques are purchased by farmers vary largely between Member States and even between
regions within Member States. Two clear examples were reported. The Finnish agri-
environmental support programme [125, Finland, 2001] gives assistance to farmers if they
participate in a special programme that requires them to take certain actions to reduce the
impact of farming activities on the environment; these actions might involve making certain
investments, or taking measures, for instance to reduce fertiliser use. In Finland it is also
possible to get financial assistance for investments, for example to build new manure storage
(Farm investment aid). This assistance can be direct financial assistance, or a loan by a credit
institution with interest support, or a government loan at reduced interest. [188, Finland, 2001 ]

A regional programme was set up by Emilia-Romagna (Italy) to push farmers into investing in
techniques for better manure management [127, Italy, 2001]. This programme adopted, for
instance, flushing systems with canals, equipment for solid separation of pig slurry, tanks for
pig slurry and cages for layers equipped with belt and forced drying.

1.4 Environmental issues of intensive poultry and pig farming

Environmental issues have only been on the agricultural agenda for a relatively short period of
time. It was not until the eighties that the environmental impact of intensive livestock farming
really became an issue, although there was already an awareness of the contamination of soil
due to excess manure application and of odour increasingly becoming an issue due to an
increasing population in the rural areas.
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One of the major challenges in the modernisation of poultry and pig production is the need to
balance the reduction or elimination of the polluting effects on the environment with increasing
animal welfare demands, while at the same time maintaining a profitable business.

Potentially, agricultural activities on intensive poultry and pig farms can contribute to a number
of environmental phenomena:

acidification (NH3, SO,, NOy)

eutrophication (N, P)

reduction of ozone-layer (CH;Br)

increase of greenhouse effect (CO,, CHy4, N,O)
desiccation (groundwater use)

local disturbance (odour, noise)

diffuse spreading of heavy metals and pesticides.

Increasing knowledge of the different sources responsible for these environmental phenomena
has increased the attention paid to a number of environmental aspects associated with the
intensive rearing of poultry and pigs. The key environmental aspect of intensive livestock
production is related to the natural living processes, i.e. that the animals metabolise feed and
excrete nearly all the nutrients via manure. The quality and composition of the manure and the
way it is stored and handled are the main factors determining the emission levels of intensive
livestock production.

From an environmental point of view, the efficiency with which pigs convert feed for
maintenance, growth speed and breeding is important. The pigs’ requirements will vary during
different stages of their life, e.g. during the rearing and growth periods or during different stages
of their reproductive life. To be sure that their nutritional requirements are always met, it has
become customary to feed nutrients at levels in excess of the animals’ requirements. At the
same time, emissions of N into the environment can be observed which are partly due to this
imbalance. The process of N consumption, utilisation and losses in the production of slaughter
pigs is quite well understood (see Figure 1.17).
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Figure 1.16: Illustration of environmental aspects related to intensive livestock farming
[152, Pahl, 1999]
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With research having started only relatively recently, many aspects are not known or quantified
yet. Emissions are often diffuse and very difficult to measure. Models have been and still are
being developed to allow accurate estimations of emissions to be made where direct
measurements are not possible. Also, a number of aspects have only just been identified, where
focus still is on emissions of ammonia (NH;3) and on emissions of N and P to soil, groundwater
and surface water.

Protein
in pig tissues Ammonia
2.9kg emission
Urine in the air
Protein 440 369
in feed 51% Manure ) 34%
87kg 2 7 5.8 kg
- = B , Manure spread
, \ R Faeces S7% W\ onthe soﬁ
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Figure 1.17: Consumption, utilisation and losses of protein in the production of a slaughter pig with
a final live weight of 108 kg
[99, Ajinomoto Animal Nutrition, 2000]

1.4.1 Emissions to air

Air Production system
Ammonia (NH3) Animal housing, storage of manure and landspreading of manure
Methane (CHy) Animal housing, storage of manure and manure treatment
Nitrous oxide (N,O) Animal housing, manure storage and landspreading
NO, Heaters in buildings and small combustion installations
Carbon dioxide (CO,) is/;l;:al housing, energy used for heating and transport on farm, burning of
Odour (e.g. H,S) Animal housing, storage of manure, landspreading of manure
Dust Milling and grinding qf fe?ed, feed storage, housing of animals, solid
manure storage and application
Dark smoke/CO Burning of waste

Table 1.6: Emissions to air from intensive livestock production systems

N-related emissions

Most attention has been paid to the emission of ammonia from animal housing, as it is
considered an important compound for the acidification of soils and water. A technical expert
group is specifically working on the abatement of emissions of ammonia under the framework
of the UNECE programme on long-range transboundary air pollution [9, UNECE, 1999].

Ammonia gas (NH3) has a sharp and pungent odour and in higher concentrations can irritate the
eyes, throat and mucous membranes in humans and farm animals. It slowly rises from the
manure and spreads through the building and is eventually removed by the ventilation system.
Factors such as the temperature, ventilation rate, humidity, stocking rate, litter quality and feed
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composition (crude protein) can all affect the ammonia levels. Factors that influence the rate of
ammonia emission are presented in Table 1.7. For example in pig slurry, urea nitrogen
represents more than 95 % of the total nitrogen in pig urine. As a result of microbial urease
activity, this urea can rapidly be converted into volatile ammonia.

High ammonia levels also affect working conditions for the farmer and in many MSs workplace
regulations set upper limits for the acceptable ammonia concentration in working environments.

Processes Nitrogen components and Affecting Factors
appearance
. ic aci %) + undi .
1. Faeces production Uric ?Cld / u(fea (70 %) + undigested Animal and feed
proteins (30 %)
2. Degradation Ammonia/ammonium in manure Process conditions (manure): T, pH, A,
3. Volatilisation Ammonia in air Process conditions and local climate
4. Ventilation Ammonia in poultry house Local climate (air): T, r.h., air velocity
5. Emission Ammonia in environment Air cleaning
Note: T: temperature, pH: acidity, A,,: water activity, r.h.: relative humidity

Table 1.7: Schematic overview of processes and factors involved in ammonia release from animal
houses

The generation of gaseous substances in the animal housing also influences the indoor air
quality and can affect the animals’ health and create unhealthy working conditions for the
farmer.

Other gases
Much less is known about the emissions of the other gases, but some research is currently being

carried out, in particular on methane and nitrous oxide. Increased levels of nitrous oxide can be
expected from aerated liquid manure treatment processes, as well as with solid manure methods.
The level of carbon dioxide resulting from respiration of the animals is proportional to the heat
production of the animal. The carbon dioxide can accumulate in broiler houses if they are not
properly ventilated.

Soil microbial processes (denitrification) produce nitrous oxide (N,O) and nitrogen gas (N,).
Nitrous oxide is one of the gases responsible for the ‘greenhouse effect’, whilst nitrogen gas is
harmless to the environment. Both can be produced from the breakdown of nitrate in the soil,
whether derived from manure, inorganic fertilisers or the soil itself, but the presence of manure
encourages this process.

Odour

Odour is a local problem but is an issue that is becoming increasingly important as the livestock
industry expands and as ever increasing numbers of rural residential developments are built in
traditional farming areas, bringing residential areas closer to livestock farms. The increase in
farm neighbours is expected to lead to increased attention to odour as an environmental issue.

Odour can be emitted by stationary sources such as storage, and can also be an important
emission during landspreading, depending on the spreading technique applied. Its impact
increases with farm size. Dust emitted from farms contributes to odour transport. In areas with a
high density of pig production, plumes from one farm can potentially transfer diseases to other
farms.

Intensive Rearing of Poultry and Pigs 21



Chapter 1

Odour emissions especially from large poultry farms, can give rise to problems with neighbours.
Emissions of odour are related to many different compounds such as, mercaptans, H,S, skatole,
thiocresol, thiophenol and ammonia [173, Spain, 2001].

Dust

Dust has not been reported as an important environmental issue in the surroundings of a farm,
but it may cause some nuisance during dry or windy weather. Inside the animal house, dust is
known under certain circumstances to be a contaminant that can affect both the respiration of
the animals and the farmer, such as in broiler houses with high litter contents.

As an example, emissions of respirable dust (small dust particles) from deep litter systems (half
litter, half slatted floor) and cage systems were estimated at 2.3 and 0.14 mg/h per hen
respectively, based on measurements in commercial houses. Litter systems clearly give higher
concentrations of respirable dust within the housing (1.25 and 0.07 mg/m’ respectively). The
differences can be explained in combination with the higher level of activity shown by hens in
non-cage systems.

1.4.2 Emissions to soil, groundwater and surface water

Emissions from slurry storage facilities that contaminate soil and ground- or surface water occur
because of inadequate facilities or operational failures and should be considered accidental
rather than structural. Adequate equipment, frequent monitoring and proper operation can
prevent leakage and spillage from slurry storage facilities.

Emissions to surface water can occur from a direct discharge of the waste water arising on a
farm. Little quantified information is available on these emissions to surface water. Waste water
arising from household and agricultural activities might also be mixed with slurry to be applied
onto land, although mixing is not allowed in many MSs.

Waste water discharged directly into surface water can come from various sources but, normally
only direct emissions from slurry treatment systems such as the lagoon systems are permitted.
Emissions to surface water from these sources contain N and P, but increased levels of BOD
may also occur; in particular in dirty water collected from the farmyard and from manure
collection areas.

However, from all the sources, landspreading is the key activity responsible for the emissions of
a number of components to soil, groundwater and surface water (and air, see Section 1.4.1).
Although manure treatment techniques are available, the application of manure onto land is still
the most favoured technique. Manure can be a good fertiliser, but where it is applied in excess
to soil capacity and crop requirements it is a major agricultural source of emissions.

Soil and groundwater Production system

Nitrogenous compounds

Phosphorus
K and Na Landspreading and manure storage

(Heavy) metals
Antibiotics

Table 1.8: Main emissions to soil and groundwater from intensive livestock production systems

Most attention has been given to the emission of nitrogen and phosphorus, but other elements,
such as potassium, nitrite, NH,;', micro-organisms, (heavy) metals, antibiotics, metabolics and
other pharmaceuticals may end up in manure and their emissions may cause effects in the long
run.
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Contamination of waters due to nitrates, phosphates pathogens (particularly faecal coliforms
and Salmonella) or heavy metals is the main concern. Excess application to land has also been
associated with an accumulation of copper in soils, but EU legislation in 1984 significantly
reduced the level of copper allowed in pig feeds, thereby reducing the potential for soil
contamination when manure is correctly applied. While improved design and management can
lead to elimination of potential pollution sources on site, the existing spatial density of pig
production in the EU raises particular concern with regard to the availability and suitability of
land for spreading pig slurry. Increased environmental regulation of spreading of manure has
sought to address this problem. Indeed, in the Netherlands and the Flemish region of Belgium
exports of surplus manure are now occurring.

Nitrogen
For nitrogen, the various emission routes are well illustrated in Figure 1.18. Through these

reactions, losses of 25 — 30 % of nitrogen as excreted in pig slurry have been reported.
Depending on the weather and soil conditions, this can be 20 — 100 % of the ammoniacal
nitrogen if slurry is surface spread. The ammonia emission rate tends to be relatively high in the
first few hours after application and decreases rapidly during the day of application. It is
important to note that the ammonia release is not only an unwanted air emission, but also a
reduction of the fertilising quality of the applied manure.

Manure
Nitrogen +
Ammo:un Nitrous oxide
\ gases
/\. Volatilisation
&k J LA , A ., Al

Ammonlum

* To groundwater

Figure 1.18: Nitrogen cycle showing the main transformations and losses to the environment
[S0, MAFF, 1999]

Pollution from agriculture, and in particular nitrogen pollution, has been identified through
research evidence as posing a risk to the quality of European soil and surface and marine waters.
The risks relate to the high level of nitrates found in drinking water, eutrophication of surface
water (in synergy with phosphorus) and coastal waters and acidification of soils and waters.
(Eutrophication involves excessive algal growth, and can lead to potential adverse effects on
aquatic biodiversity or human uses of water)

The objective of the EU Nitrates Directive 91/676/EEC is to reduce these risks via a reduction
and limitation of nitrogen application per hectare of arable land. Members States are obliged to
identify zones, that drain into waters vulnerable to pollution from nitrogen compounds and that
require special protection; i.e. the Nitrate Vulnerable Zones. In these zones landspreading is
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restricted to a maximum level of 170 kg N/ha per year. In 2000, the combined area of all Nitrate
Vulnerable Zones covered 38 % of the total EU-15 land area [205, EC, 2001].

Fewer problems arise from landspreading in areas where sufficient land appropriate for
application is available for the amount of manure that is produced. Intensive livestock
production and related nitrogen pollution are concentrated in different countries and in various
regions in the EU. Nitrogen surpluses are observed to be most critical on pig and poultry farms.

Phosphorus
Phosphorus (P) is an essential element in agriculture and plays an important role in all forms of

life. In natural (i.e. unfarmed) systems, P is recycled to soil in litter and natural and vegetative
residues, where it remains. In such ecosystems P is fairly efficiently recycled. However, in
agricultural systems P is removed in the crop or the animal product and further P has to be
imported to sustain productivity. As only part of the P is taken up by the soil (5 — 10 %) large
amounts are applied in excess of what is needed, in addition to which increasing amounts of P-
containing manure are added.

The importance of manure as a source of phosphorus has increased to the point at which it is
estimated that 50 % of the input to EU surface waters from leaching and penetration into soil
can be attributed to the application of animal manure. [150, SCOPE, 1997].

Concentrations of 20 — 30 micrograms P/l in lakes or slow rivers can cause water
eutrophication, with the danger of a growth of toxic blue algae (cyanophytes) in fresh water,
which are P limited [209, Environment DG, 2002]

1.4.3 Other emissions

Noise

Intensive livestock farming can generate other emissions such as noise and emissions of
bioaerosols. Like odour, is of local problem, and disturbances can be kept to a minimum by
properly planning activities. The relevance of this problem may increase with expanding farms
and with the growth in rural residential developments in traditional farming areas.

Bioaerosols

Bioaerosols are important for the role they can play in the spread of diseases. The type of feed
and feeding technique can influence the concentration and emission of bioaerosols. The feeding
of pellets or mealy feed mixes via liquid feed systems and through the addition of feed fats, or
oils in the case of dry feed systems, can reduce dust development. Mealy feed mixes are better
when combined with oils as binding agents. Liquid feed installations are regarded as desirable.
A dry feed system may only be implemented on the basis of automatic slop / raw slop feeders.
The high quality of the raw materials can be ensured through dry harvesting and storage. This
will then avoid, in particular, microbial and fungal contamination.

Regular cleaning of the housing equipment and all the housing surfaces will remove dust
deposits. This regime is assisted by the all-in/all-out rotation method, as following the removal
of all the livestock careful cleaning and disinfecting of the housing is necessary.

As a general rule, in non-litter housings less dust occurs than in the case of litter-based
housings. In litter-based housings, care must be taken to keep the litter, clean and dry, under all
circumstances, and free of mould/fungus. Low air velocities in the floor area can reduce the dust
content in the air.
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2 APPLIED PRODUCTION SYSTEMS AND TECHNIQUES

This chapter describes the major activities and production systems found in intensive poultry
and pig production, including the materials and equipment used and the techniques applied. It
attempts to present the techniques that are generally applied throughout Europe and to create a
background for the environmental data presented in Chapter 3. It also describes those techniques
that can serve as a reference or benchmark for the environmental performances of the reduction
techniques presented in Chapter 4.

This chapter does not seek to give an exhaustive description of all existing practices, nor can it
give a description of all combinations of techniques that may be found on IPPC-farms. Because
of historical developments and climatic and geophysical differences, farms will vary in the kind
of activities that are applied, as well as in the way in which these activities are carried out.
Nevertheless, it should give the reader a general understanding of the common production
systems and techniques applied in Europe in the production of poultry products and pig meat.

2.1 Introduction

Livestock production is concerned with the processing of feed into a form that is suitable for
human consumption. The objective is to reach a high feed utilisation as well as to use
production methods that do not cause emissions that are harmful to the environment or to
people. In general, the production systems do not require highly complex equipment and
installations, but they increasingly require a high level of expertise to properly manage all the
activities and to balance the production aims with the animals’ welfare.

Intensive livestock farms which have animal numbers within the IPPC size range are generally
characterised by a high a degree of specialisation and organisation. Central to all activities is the
rearing, growing and finishing of animals for meat and/or egg production. The essential part of
all activities is the animal housing system. This system (see Sections 2.2 and 2.3) includes the
following elements:

the way the animals are stocked (cages, crates, free)

the system to remove and store (internally) the produced manure
the equipment used to control and maintain the indoor climate
the equipment used to feed and water the animals.

Other essential elements of the farming system are:

the storage of feed and feed additives

the storage of manure in a separate facility
the storage of carcases

the storage of other residues

the loading and unloading of animals.

Additionally, on egg-producing farms, the selection and packaging of eggs is quite common.

A number of activities can be part of the farming system, but these vary between farms for
reasons such as the availability of land, farming tradition, or commercial interest. The following
activities or techniques may be encountered on an intensive livestock farm:

the application of manure on land

the on-farm treatment of manure

an installation for milling and grinding of feed

an installation for the treatment of waste water

an installation for the incineration of residues such as carcases.
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Schematically, this can be illustrated as in Figure 2.1.
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Figure 2.1: General scheme of activities on intensive livestock farms

2.2 Poultry production
2.2.1 Production of eggs

For commercial egg production, laying breeds are used that result from selection and breeding
programmes that optimise their genetic potential for high egg production. Usually, they have
small bodies that make them undesirable as meat producers. The smaller bodies benefit these
breeds because very few nutrients are wasted in producing great body mass. Instead, they direct
more of their dietary nutrients into egg-production. The egg producing breeds are further
divided into birds that produce white shelled eggs or brown shelled eggs.

Laying birds kept in the commonly used laying cages have one laying period of about
12 — 15 months measured from the end of the growing period (around 16 — 20 weeks). The
laying period can be extended if forced moulting is initiated between the 8™ and 12™ month of
lay. This takes advantage of a second laying period that can add at least another seven months
on the end of the forced moulting-period, taking the laying up to 80 weeks. [124, Germany,
2001]. In non-cage systems, the laying period lasts from about 20 weeks to 15 months, but no
forced moulting is initiated.

The number of birds per surface area varies between housing systems. Where the commonly
used cage systems allow a stocking density, depending on tier arrangement, of up to
30 — 40 birds/m* (corresponding to the available ground area) and severely restrict the birds in
their freedom of movement, applied alternative systems have much lower densities of 7 birds/m’
(littered floor) to 12 — 13 birds/m” (enriched cage). The limited space and the lack of structural
design elements in the commonly used cages limit species-typical behavioural patterns and lead
to damaged plumage, toe deformation and abnormal behaviour (cannibalism). However,
cannibalism due to a lack of space can also be expected to occur in the enriched cage as well
[194, Austria, 2001].
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Most laying hens are still kept in batteries using cage systems, however, from January 2003,
European legislation (Directive 1999/74/EC) will not allow the commonly used battery systems
in new installations and by January 2012 these housing systems will have to be phased out
completely. This means that from January 2012 only enriched cages will be allowed.

However, there are several studies and negotiations currently being undertaken to analyse the
disadvantages of the installations defined by the above-mentioned Directive, and which take
into account, amongst others, the health and environmental impact of the various systems.
Depending on the results of these studies and negotiations it will be decided (in 2005) whether
Directive 1999/74/EC will be reviewed. Until this decision is taken, uncertainty remains on the
future requirements for cage-systems.

Currently an increasing number of non-cage systems in which the hens can walk around freely,
such as free-range, semi-intensive, deep litter, barn and aviary are applied. From January 2002
the definitions of these systems will be changed by Directive 1999/74/EC into free-range and
barn systems, where the term ‘free-range’ is used for housing systems in which the hens also
have continuous daytime access to open-air runs. However, in the following sections the
traditional terms are still used to describe the different non-cage systems, in order to avoid the
terms barn and free-range being used out of the context of the above-mentioned Directive.

Design and management of non-cage systems is comparable with that of broiler systems (see
Section 2.2.2).

2.2.1.1 Cage battery systems for laying hens
The battery systems can be described as a combination of the following elements:

¢ building construction
e cage design and placement and
e manure collection, removal and storage.

Intensive egg production usually takes place in closed buildings made of various materials
(stone, wood, steel with sheet cladding). The building can be designed with or without a light
system, but always with ventilation. The equipment in the housing can vary from hand operated
systems to fully automated systems for indoor air quality control, manure removal and egg
collection. Close to the housing or immediately attached are the feed storage facilities.

In cage systems, four major battery designs can be distinguished: flatdeck, stair-step, compact-
and belt-battery (Figure 2.2). In addition to these, fully stepped designs are also available [183,
NFU/NPA, 2001]. Constructions can have up to 8 levels or tiers and under current regulation
this allows a stocking density of up to 30 — 40 birds per m*, depending on the arrangement of
the tiers. Rows of cages can be more than 50 m long, and with several corridors some of the
modern large enterprises have buildings with 20000 to 30000 birds or more. Typical cages are
450 mm x 450 mm x 460 mm deep and house 3 to 6 birds. The cages are mostly made of steel
wire and are equipped with installations for automatic watering (nipple drinkers) and automatic
feeding (feed chain or carts) of the birds. Average occupancy of the housing is high (in the
range of 311 — 364 days) with little time needed between laying cycles to clean the installation.

Cage floor inclination makes the eggs roll to the front side of the cages, where they are collected
by hand or on a transport belt and removed for further selection and packaging. The bird
droppings fall through the bottom of the cages at the back and are stored underneath or are
removed by scrapers or belts. In general, flatdeck and stair-step cages need more space and
require a larger investment per bird. Due to the way they are applied, these systems produce
wetter manure and also account for a higher NHjs-emission than the other systems
(concentrations 40 ppm in the cage area at low ventilation rates). No current application rates
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for the different cage systems are known, but it is believed that most of the laying hens in
Europe are kept in compact or belt battery cage systems.

The droppings of laying hens in battery systems are not mixed with other material and can be
managed in different ways, for example in some housing systems, water is added to allow easier
transport of the slurry. Essentially, two different ways of collection and storage can be
distinguished:

e housing with (temporary) manure storage in the cage area:
- non-aerated manure
- aerated manure

e separated cage area and storage facility.

Flat-deck-design Stairstep-design

Klr
|

Compact-design Belt-design

Figure 2.2: Four common battery designs for housing of laying hens
[10, Netherlands, 1999] and [122, Netherlands, 2001]

The dry matter of fresh laying hen droppings is about 15 —25 % and drying means that dm-
content can increase to 45 — 50 %. Drying to a higher dm-content may be possible to reduce
emissions even further, but this requires more energy. Normally, dried manure (45 — 50 %) is
removed from the housing for immediate application or transportation, or is stored on-farm in a
separate storage facility. In the storage, the dm-content can further increase to about 80 % by
natural drying (composting or heating). During this process, emissions of ammonia and odour
will occur.

Where fresh manure is removed from the layer housing to a separate closed or open storage,
drying occurs entirely naturally or, in the case of deep-pit houses, it can be done by forced
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ventilation of the storage area. It should be noted that with quick or immediate removal of the
wet droppings, the emitting substance (at 15 — 25 % dm-content) has in fact been removed from
the housing to the storage facility where further drying (and emission) takes place.

Amongst the many different combinations that exist, four commonly applied battery systems for
laying hens in Europe can be distinguished:

battery system with open manure storage under the cages
deep-pit and canal houses

stilt houses

manure belt system with external storage.

2.2.1.1.1 Battery system with open manure storage under the cages

The layers are housed in cages in one or more tiers. The cages (flatdeck, stair-step or compact-
battery) are equipped with plastic flaps or metal plates on which the droppings remain for a
while. Depending on the design, droppings may fall into the manure pit by themselves or be
removed by a scraper. The droppings (and the spilled water from the drinkers) are collected in a
manure pit underneath the cages and, once a year or less frequently, are removed by a scraper or
a front loader [26, LNV, 1994], [122, Netherlands, 2001].

Manure

Wet manure

Figure 2.3: Example of open manure pit under a stair-step battery
[10, Netherlands, 1999]

2.2.1.1.2 Battery systems with aerated open manure storage (deep-pit or high-rise
systems and canal house)

The cages are positioned above the manure storage pit. The height of a deep-pit system
measures between 180 and 250 cm. The canal house has a pit, which measures approximately
100 cm. The wet droppings fall in the pit and remain there for periods of up to a year or more.

In a deep-pit house as well as in a canal house, fans that are placed below the cages in the lower
part of the building draw in ventilation air. The air is drawn into the building through the roof
(open ridge system) and passes the cage area, where it is warmed up. The warm airstreams then
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pass over the manure stored in the pit and leave the house. The manure that is stored in the pit is
dried by this flow of warm air.

During storage, heating by fermentation occurs. This fermentation results in a high ammonia
emission level. To get a good drying result the manure on the plates underneath the cages
should be pre-dried for about 3 days. After 3 days the manure has a dry material content of
about 35 — 40 %. [10, Netherlands, 1999]

In the past in the UK, a slat manure drying technique was applied to deep-pit houses with fully
stepped and flatdeck systems. It left manure drying in steep sided cones for 6 months, after
which the manure was dropped into the deep pit and the slats reset for the rest of the year. This
technique may still be applied, but has largely fallen out of use with the demise of most fully
stepped and flatdeck cages in deep-pit systems [119, Elson, 1998].

— open roof

ventilation F
valve :

: _air
—adjustment

Figure 2.4: Deep-pit system for laying hens
[10, Netherlands, 1999]

open roof

ventilation (57
valve F {

HZAA N N

PN gt B TN s T
D@D 8D

air channel ] -~ manure channel

Figure 2.5: Example of a canal system for laying hens
[10, Netherlands, 1999]

2.2.1.1.3 Stilt house system

A variation on the design of the deep-pit or high-rise system is the stilt house. It combines
vertically tiered centre slot cages with scrapers under all tiers and an open deep-pit storage. The
stilt technique employs a variable valve between the cage and the manure storage areas and has
large openings in the manure store walls to enable the wind to pass through and assist drying.
Thus, unlike the deep-pit system where manure storage and livestock areas are in the same
place, in the stilt system they are separate. Therefore, manure can be removed from the store at
any convenient time since it is out of sight and sound of the hens [119, Elson, 1998].
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A stilt house can be considered similar to the deep-pit house in Figure 2.4, but without
sidewalls.

2.2.1.1.4 Battery system with manure removal by way of scrapers to a closed storage

This system is a variation of the open storage system applying cages over a shallow open
manure channel that is as wide as the cages. Manure produced by the birds drops on to a plastic
flap or a plate under the cages. From here, the manure goes into the manure channel. The
manure is removed on a regular basis (daily or weekly) and stored in a separate storage facility
(pit or shed). The pit is usually made of concrete. Using a scraper, after several years the pit
floor becomes rough and a film of manure remains on the floor, increasing the emissions of
ammonia. Both the manure on the plastic flaps or plates and the manure film on the floor cause
a lot of ammonia emissions [10, Netherlands, 1999], [26, LNV, 1994], [122, Netherlands,
2001].

Manure

= 1 ——17

Manure scraper

Figure 2.6: Example of open manure channel with scraper under a stair-step battery
[10, Netherlands, 1999]

2.2.1.1.5 Manure-belt battery with frequent removal of manure to a closed storage with
or without drying.

The manure-belt battery is commonly applied throughout Europe. In this system the laying
hens’ manure is collected on manure-belts below the cages and transported to a closed storage at
least twice a week. The manure is collected on manure-belts that are situated under each tier (or
cage level). At the end of the belt a cross conveyor transports the manure further to the external
storage. The manure-belts are made of smooth, easy-to-clean polypropylene or trevira and no
residue sticks to these belts. With modern reinforced belts, manure can be removed from very
long runs of cages. Some drying takes place on the belts, especially in summer conditions, and
manure may be held on the belts for up to a week.
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Figure 2.7: Example of a manure-belt battery (3 tiers) with a belt under each tier to remove
manure to a closed storage
[10, Netherlands, 1999]

In improved belt systems, air is blown over the manure to achieve faster drying of the manure.
The air is introduced just under each tier of cages, usually via rigid polypropylene ducts.
Another benefit is the introduction of fresh cooling air immediately adjacent to the birds.
Further improvements consist of the introduction of pre-warmed house air and/or the use of heat
exchangers to pre-warm incoming outside air.

2.2.1.1.6 Enriched cage

A very recently developed housing regime for layer birds is the enriched cage. It should be used
as a replacement for the hitherto commonly used cage systems: see Section 2.2.1 where the
phasing out of the commonly used cage systems is described. Some minimum requirements
have been established in the EU Directive including provisions, such as that: each cage must be
equipped with perches, laying nest and a sand bath with litter material. [121, EC, 2001].

Depending upon the individual systems manufacturer, designs may differ in the number of birds
per cage, the nest, the sand bath design and the arrangement within a cage. Generally, birds are
kept in a groups of 40 and more [179, Netherlands, 2001]. Compared with the commonly used
cage, it offers more space and is equipped with structural features to stimulate species-specific
behaviour. In addition litter, sand, shavings, or other materials are used.

The presence of litter in the cage is one of the main factors that affects management, i.e. issues
related to the type of litter material, the filling and removal of the litter surface (automated or
not) and the risk of increased levels of dust in the building. There is also an increased risk that
eggs that are laid in the litter material are removed with the manure. The selection of the litter
material is very important, and depends on its cost, availability, use by birds, and easy removal
and disposal. The amount and cost of litter for each laying hen per day is very variable and
depends on the material used. It is expected that the litter material will increase the manure
volume, so its value as a fertiliser may be affected, as will the processing of the manure after its
removal from the building. These aspects can be very different depending on the type of litter
material. [204, ASPHERU, 2002]

The cages are made of steel wire with horizontal front meshing or rods and solid partitions
arranged in tiers of 3 and more. Manure is removed automatically via manure-belts (with or
without belt aeration).
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Figure 2.8: Schematic picture of a possible design of an enriched cage
[128, Netherlands, 2000]

A typical emission is reported as being 0.035 kg NHj; per bird place per year (NL). Ranges have
been reported of 0.014 — 0.505 kg NHj per bird place per year (D) associated with a rate of
approximately 160 grams fresh droppings (of 1.3 % N content) produced per bird per day. The
reported dry matter content of the manure is 20 — 60 % depending on the system applied:
manure-belt without drying 25 — 35 %, and the aerated belt 35 — 50 %.

The energy required for belt operation and ventilation is comparable to that of other (aerated)
belt systems. The use of litter can cause more dust inside the housing. Materials such as sand,
shavings or others needs to be disposed of.

Feeding and watering, lighting and ventilation of this system are very similar to the commonly
used cage, but in addition 1 — 2 kg litter per birdplace per year is required.

This system is intentionally designed as an alternative to the commonly used cage systems. As
such the application would not require substantial changes to the building, but it will require a
full replacement of the cages in existing systems.

Total operational costs have been estimated at EUR 1.5 per bird per year (NL).

Nowadays enriched cages are implemented in only a few farms under commercial conditions,
for example, in the Netherlands (reference year 2001) only 1 farm applies this system.

Reference literature: [122, Netherlands, 2001], [124, Germany, 2001] [180, ASEPRHU, 2001]
[179, Netherlands, 2001] [204, ASPHERU, 2002]
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2.2.1.2 Non-cage housing systems for laying hens

Laying hens are also kept in non-cage housing systems. What these housing systems all have in
common is that the birds have more space or can move around more freely within the building.
The housing construction in which the birds are kept is similar to that of the cage systems.
Various designs are applied in different Member States, such as:

- the deep litter system
- the aviary system.

In Directive 1999/74/EC two non-cage systems are defined: the barn and the free-range system.

2.2.1.2.1 Deep litter system for laying hens

The layer house is a traditional building with respect to walls, roof and foundation. Thermally
insulated poultry houses have forced ventilation; either windowless or with windows for natural
daylight. Birds are kept in large groups with 2000 to 10000 bird places per housing facility.

The air is replaced and emitted passively by natural ventilation or by forced ventilation with
negative pressure. In accordance with EU Egg Marketing Standards currently in effect, at least
one third of the floor area (concrete floor) must be covered with bedding (chopped straw or
wood shavings used as litter material) and two thirds arranged as droppings (manure) pit.

The pit is covered with slats that are mostly made of wood or artificial material (wire meshing
or plastic lattice) and slightly raised. Laying nest, feed installation and the water supply are
placed on the slats to keep the litter area dry. The manure is collected in a pit below the slats
during the laying period (13 — 15 months). The pit is formed by the raised floor or can be sunk
into the ground (Figure 2.9).

Automatic supply of feed and drinking water, with long troughs or automatic round feeders
(feeder pans) and nipple drinkers or round drinkers are installed above the pit area. Droppings
are removed from the pit at the end of a given laying period; or intermittently, with the aid of
(aerated) manure-belts. At least one third of the used-air volume stream is drawn off via
droppings pit. Individual or community nests are provided for laying; automatic egg collection
is also possible. Lighting programmes to influence performance/rate of lay and crude protein-
adapted feeding may be applied. [128, Netherlands, 2000], [124, Germany, 2001]

sI08° . Ventilation

X
T - curtain

slats Manure pit 300

¥y ¥ v

v ¥

Figure 2.9: Schematic cross-section of traditional deep litter system for layers
[128, Netherlands, 2000]
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2.2.1.2.2 Aviary system (perchery)

This poultry house is a construction with thermal insulation and forced ventilation, either
windowless, or with windows for natural daylight and artificial light for applying lighting
programmes; houses can be combined with range and outside scratching area. Birds are kept in
large groups and enjoy freedom of movement over the entire house area. Housing space is
subdivided into different functional areas (feeding and drinking, sleeping and resting, scratch
area, egg laying area). The birds can use several house levels that allow for higher stocking
densities compared to the commonly used floor regime (deep litter). Droppings are removed via
manure belts into containers, or into a manure pit, or otherwise collected in a manure pit. Litter
is spread onto a fixed concrete area. Feed (mostly feed chains) and drinking water (nipple or cup
drinkers) are automatically supplied. Laying nests (individual or community nest design) have
manual or automatic egg collection.

Stocking density is maximised to 9 birds per usable m? or to 15.7 birds per ground surface (in
m?), with houses accommodating between 2000 and 20000 birds (bird places).

Figure 2.10: Schematic picture of an aviary system
[128, Netherlands, 2000]

2.2.2 Production of broiler meat

Broiler meat is produced by growing meat-type breeds of chicken, which in reality are hybrid
varieties of combinations of many different breeds. The combinations of breeds are selected to
produce a variety (strain) with meat characteristics that the producer desires most. Some breeds
grow faster and larger while others emphasise traits like larger breast meat yield, more efficient
feed conversion or more disease resistance. Strains are often named after the breeding
companies that genetically develop them. Obviously, these strains are not as well suited to
laying eggs as the laying breeds.

The traditional housing of intensive broiler production is a simple closed building construction
of concrete or wood with natural light or windowless with a light system, thermally insulated
and force-ventilated. Buildings are also used that are constructed with open sidewalls (windows
with jalousie-type curtains); forced ventilation (negative pressure principle) is applied by way of
fans and air inlet valves. Open houses must be located so that they are freely exposed to a
natural stream of air and are positioned at a right angle to the prevailing wind direction.
Additional ventilating fans operate via ridge slots, and gable openings may apply. This is
intended to provide the in-house broiler area with extra air circulation during hot spells in
summer. Mesh wire screens along upper sidewalls keep wild birds out.
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Figure 2.11: Example of schematic cross-section of a commonly applied broiler house
[129, Silsoe Research Institute, 1997]

Closed buildings have oil- or gas-fired warm-air blowers for total room heating; radiant heaters
are used for zonal heating in houses built for open-air ventilation. Artificial lighting and/or
artificial/natural daylight combination lighting system are provided as required.

Broilers are kept on litter (chopped straw, wood shavings or shredded paper) spread over the
entire house floor area which, in turn, is built as a solid concrete slab. Manure is removed at the
end of each growing period. Automatic, height-adjustable feeding and drinking systems (mostly
tube feeders with round feeder pans and nipple drinkers with drip water catch bowls) are
applied. Crude protein-adapted feed is given. Broilers are kept at a stocking density of 18 to 24
birds per m”. Stocking density is also measured in kg live weight/m” (e.g. in Finland), but this
number is variable. New legislation is expected to limit the stocking density of broilers. Houses
can stock between 20000 and 40000 birds.

2.2.3 Other poultry production sectors
2.2.3.1 Production of turkeys

Turkeys are kept for meat production and different production systems apply. It can be a two-
age system (UK, Netherlands). The first period covers a breeding period for all birds up to
4 — 6 weeks. Than the stags (males) are shifted to a different housing. The breeding period is
19 — 20 weeks with an average slaughter weight for the stags of 14.5 kg (21 — 22 weeks) and for
the hens of 7.5 kg (16 — 17 weeks) (see also Table 1.1). In Finland, four ages are distinguished
relating to four different feeding rations, with stags being reared for 16 weeks and the hens for
12 weeks. The animals are kept in much higher densities at the start, when they are still small.
During the growing period, the birds are thinned and after 22 weeks only a third of the birds
may be left. For example in the UK, the hens are removed first and sold as oven ready birds.
Stags are used for further processing.

2.2.3.1.1 Commonly applied housing systems

The commonly applied turkey housing is a traditional housing construction, which is very
similar to the housing of broilers (Figure 2.11). Turkeys are housed in closed, thermally
insulated buildings with forced ventilation, or (more frequently) in open (outdoor-climate)
houses with open sidewalls and jalousie-type curtains (unrestricted natural ventilation). Forced
ventilation (negative pressure) is applied by fans and inlet valves. Free open-air ventilation is
created via automatically controlled jalousies or wall-mounted inlet valves. Open houses are
aligned at right angles to the prevailing wind direction and located in such a way as to be
exposed to natural airflow. Additional ventilation is applied via ridge slots and gable openings.
Radiant gas heaters are applied for heating.
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Precautions are put in place to protect against emergencies like power cuts, extreme weather
conditions or fire, as per unit a large number of birds will always be at risk. During peak
summertime temperatures, additional measures are taken to minimise heat stress on the birds
(by providing for larger-volume air change, operating extra fans for bird comfort in open
houses, water fogging or roof sprinkling)

Wire meshing in the upper sidewall section is applied to keep wild birds out. A floor regime is
operated with litter material (chopped straw, wood shavings) spread over the entire house floor
area (built of concrete) with layers up to 9 — 12 inches deep. Manure removal and cleaning of
the house takes place at the end of each respective growing period. All litter is removed by an
excavator or frontloader. Litter replenishment is applied as needed. Automatic height-adjustable
round drinkers and feeders are applied during the growing/feeding period. Daylight length and
light intensity can be controlled during brooding and, in closed houses, over the entire
brooding/finishing period.

In the following Sections 2.2.3.1.2 and 2.2.3.1.3, possible variations to the commonly applied
system are described.

2.2.3.1.2 Closed house system

In this system, wood shavings/sawdust are taken out of the turkey house nine times during the
fattening period. This reduces ammonia emissions because the temperature of the litter, together
with the droppings, will not increase. The turkey house is similar to the standard as described in
Section 2.2.3.1.1. The manure is taken out by means of a tractor with a loading shovel, while the
drinking and feeding systems are lifted out of the way.

At the start of the production period a thin layer of wood shavings/sawdust (4 cm) is spread
evenly on the floor. After 35 days all the manure is taken out of the house. A fresh layer of 3 cm
(instead of 4 cm) of wood shavings/sawdust is provided. This pattern is repeated, at different
intervals, until the end of the fattening period, as follows: after 35, 21, 21, 14, 14, 14, 14, 14 and
14 days respectively a 4, 3, 3, 3, 3, 3, 5, 5, (end) cm layer of wood shavings/sawdust are
applied. During manure removal the birds are quietly moving away from the shovel. Behind the
shovel a system is constructed for spreading the wood shavings/sawdust.

The ammonia emission from this system is estimated at 0.340 kg NH; per turkey place per year,
but more research is needed to validate this. For this, a new measuring system will be installed
in a turkey house to provide NH; emission measurements twice a day.

Compared to the commonly used systems (Section 2.2.3.1.1), in which farmers mix the manure
several times during the fattening period, no high-energy input is needed. Due to the high dry
matter content, compared to the traditional systems, the handling of the manure (e.g. palletising)
is easier and also requires less energy.

There is a lot more dust in the house, because of the dry manure and the spreading of a mixture
of wood shavings and sawdust (up to 65 %). Farm workers should use face masks. It is clear
that labour costs would rise. There is also a question over whether the frequent mucking-out of
the housing could affect turkey growth performance.

This system is a management system and does not require any alterations to the housing system.
It can be applied in new and existing houses. In existing houses, provisions only have to be
made for (semi-) automatically lifting of the feeding and drinking systems.

The investment costs are slightly higher than that of the traditional system. With these systems a
farmer also needs regular use of a tractor or a shovel. Labour costs will be increased with the
frequent mucking-out. Investment costs are reported to be EUR 6.36 per bird place. Total
operational costs are around EUR 0.91 per bird place per year.
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In the Netherlands, 1 turkey house (10000 turkeys) is currently applying this system.

Reference literature: [128, Netherlands, 2000]. An application leaflet is available by Koudijs-
Wouda (turkey feedmill organisation)/Agramatic/Bureau TES (These are respectively a turkey
feed plant, Agriculture Design Office and Advisory service for NH; emissions)

2.2.3.1.3 Partially ventilated littered floor system

A partially ventilated floor is designed to reduce the emission of ammonia in a commonly used
turkey housing. About 75 % of the total floor surface is littered and 25 % consists of a raised
platform with slats. The raised platform is about 20 cm above the concrete floor and covered
with a nylon cloth. On both the concrete floor and the nylon cloth there is a layer of wood
shavings. A fan blows air through the raised floor and the wood shavings into the house.
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Figure 2.12: Schematic cross-section of the partially ventilated litter floor system for turkeys
[128, Netherlands, 2000]

This system reduces ammonia emissions by 47 % compared with the reference system, i.e.
reducing the emission to 0.360 kg NH; per turkey place per year. However, compared to
traditional systems, a high energy input is required for ventilation. The measured dust
concentrations are high, therefore it requires the use of a device for respiratory protection. Due
to the high dry matter content, compared to the traditional systems, the handling of the manure
(e.g. palletising) is easier and needs less energy.

The birds will feed and defecate on top of the platform, where the drinkers and feeders are
placed. At the beginning of the trial 5 kg/m* woodshavings are spread on the concrete floor and
2 kg/m® on the platform. During the production cycle, the quality of the litter may require
application of more woodshavings. The ammonia emission is reduced by drying some of the
litter.
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This system can be applied to new and existing houses, as they do not need much alteration. It is
questionable whether it is applicable under animal welfare regulations. Considering the weight
of the birds, application is considered to be difficult. Also, the cloths covering the slats tore
during the trials, which caused sub-optimal air movement.

The extra investment costs will be higher than for the traditional systems and are estimated at
EUR 6.36 per bird place (EUR 20 per kg NH3). Annual operational costs are about EUR 2 per
bird place per year (EUR 2.9 per kg NH;).

In the Netherlands, there is only 1 farm applying this system [181, Netherlands, 2002].

Reference literature: [128, Netherlands, 2000] [181, Netherlands, 2002]

2.2.3.2 Production of ducks

Ducks are generally kept for meat production. There are numerous breeds on the market, but
popular breeds for commercial meat production are Pekin and Barbary; Rouen and Muscovy are
both Barbary breeds. Different breeds are used for egg-laying, although Pekins have a
reasonable laying performance compared with the other meat types. The Muscovy ducks are the
heavier types. Drakes are normally heavier than ducks. As with chickens, the meat types are
more heavily built than the egg type birds (Table 2.1).

Ducks are kept in housing, although in some Member States outdoor rearing is also allowed.
There are three main housing systems for fattening of ducks:

e fully littered, with a water system positioned above a gully
e partly slatted/partly litter
o fully slatted.

The commonly applied duck house is a traditional housing system and is similar to the broiler
house (Figure 2.11). It has a concrete floor that is covered with litter. The house is equipped
with a ventilation system (natural or mechanical) and, depending on the climatic conditions,
heating is applied.

Meat type Adult drake (kg) Adult duck (kg)
Pekin 4.00 — 4.50 3.50-3.75
Muscovy 4.50 —5.50 2.25-3.00
Rouen 4.50 —5.00 3.50-4.10
Egg type
Indian Runner 2.00 —2.25 1.60 —2.00
Khaki Campbell 2.25 2.00

Table 2.1: Range of weights of meat and egg production duck breeds
[171, FEFANA, 2001]

Production cycles will vary between Member States. In Germany, the production cycle for duck
meat production is divided into a growing period up to day 21 followed by a finishing period
until day 47 —49. Rearing and growing is done in separate stalls. Manure is removed and the
stalls are cleaned and disinfected during a service period of about 5 to 7 days before they are
stocked again. Stocking density is 20 kg live weight/m® accessible floor area in both phases,
with accessible areas typically measuring 16 x 26 m for growing and 16 x 66 m for finishing.
Thus, the growing stalls can house approximately 20000 young ducks and the finishing stalls
about 6000 ducks (See fact sheets in [124, Germany, 2001]).
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Commonly applied is the fully littered system using wheat or barley straw or wood chips. The
layer is usually not too thick because the manure of ducks is much wetter than that of chicken
broilers. Slats, if applied, are usually of plastic-coated wire, wood or synthetic material.

2.2.3.3 Production of guinea fowl

No specific information is available on the production of Guinea fowl in Europe. The general
picture is that this sector is quite insignificant compared to the production of other poultry
species described above. Commercial breeding and raising of guinea keets can be compared
with that of turkeys. Guinea fowl is very different in its behaviour from chicken and needs a lot
of space. Somewhat dated information from US breeders and from the US Department of
Agriculture (USDA) shows that Guinea breeding stock is generally housed in free-range
systems. During the laying period the breeders are kept confined in houses equipped with wire
floored sun porches. It is an open question whether there are any farms in Europe rearing
Guinea fow] intensively in such numbers as to be under the scope of IPPC.

2.2.4 Control of poultry housing climate

For all poultry species, housing systems are equipped to maintain the indoor climate, but for
broilers in particular climate control has been studied extensively. Factors that are important for
the climate in poultry housing in general are:

e indoor air temperature

e air composition and air velocity at animal level
o light intensity

e dust concentration

o stocking density

o insulation of the building.

Adjustment is usually done by controlling the temperature, ventilation and illumination.
Minimum health standards and production levels impose requirements on the indoor climate of
poultry houses.

2.2.41 Temperature control and ventilation

Temperature control: Temperatures in the poultry house are controlled by means of the
following techniques:

insulation of the walls

- local heating (deep litter systems) or space heating

- direct heating (infrared, gas/air heating, gas-convectors, hot air cannon)

- indirect heating (central heating-space, central heating-floor)

- cooling by spraying of the roof (practised in warmer climates and in summer).

Floors of housing are often made of concrete and are normally not further insulated. Partly
insulated floors are sometimes applied (e.g. Finland). There is a potential loss of heat from the
housing by radiation to the soil underneath, but this is small and has not been reported as having
an effect on the animals’ production.

Heating is sometimes applied through heat recovery from exhaust air, which is also used for
manure drying. For layers, heating is hardly needed when the stocking density in the cages is
high.
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Generally, in winter, but also during the early stages of production (young birds) heating is
applied to broilers. The capacity of the heating equipment is related to the number of birds in
the shed and the volume of the shed. For example, in Portugal gas radiators with a capacity of
6000 kJ equal 650 new born birds per radiator and a capacity of 12500 kJ equals 800 new-born
birds. Some typical temperatures for the housing of broilers are shown in Table 2.2. Movement
is sometimes restricted when the birds are small to keep them near the brooders.

Required heating Indoor environment
Ages (days) (°O) temperature (°C)
Source 1) Source 1) | Source 2)
1to3 37-38 28 30-34
3to7 35 28 32
7 to 14 32 28 28 —30
14to0 21 28 26 27
Adults No heating 18 - 21 18 - 21

Table 2.2: Example of required indoor temperatures for broiler housing
Source 1): [92, Portugal, 1999], Source 2): [183, NFU/NPA, 2001]

In turkey housing, the required temperature is higher (32 °C) at the beginning of the rearing
period so heating may need to be applied. When the birds grow, the required ambient indoor-
temperature is decreased to 12 — 14 °C. The heating in the turkey housing is locally applied as
more ventilation is needed in these systems and this results in higher energy consumption. On a
number of farms in the Netherlands recirculation of the air is practised, combining natural and
mechanical ventilation. By operating valves, the airflow can be adjusted in such a way that the
air is mixed properly and less energy is needed for heating.

Ventilation: Poultry housing can be naturally and/or force-ventilated depending on the climatic
conditions and the birds’ requirements. The building can be designed to force the ventilation air
stream across or longitudinally through the building or from an open ridge in the roof
downwards via fans below the cages. For both natural and forced ventilation systems, the
prevailing wind direction may influence the positioning of the building so as to enhance the
required control of the ventilation airflow as well as to reduce emissions to sensitive areas in the
vicinity of the enterprise. Where low outdoor temperatures occur, heating equipment may be
installed to maintain the required temperature inside the building.

Ventilation is important for the birds’ health and will therefore affect production levels. It is
applied when cooling is required and for maintaining the composition of the indoor air at the
required levels. For example, for the composition of air in broiler housing, in Belgium the limit
values concentrations as shown in Table 2.3 are advised, but these values vary between MSs.

Parameter Limit value
CO, 0.20 — 0.30 vol-%
CO 0.01 vol-%
NH; 25 ppm
H,S 20 ppm
SO, 5 ppm

Table 2.3: Advisable limit values for different gaseous substances in the indoor air in broiler
housing applied in Belgium
[33, Provincie Antwerpen, 1999]
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For layers housed in battery cages, ventilation ranges from 5— 12 m’ per bird per hour in
summer (depending on the climate zone) and 0.5 —0.6 m® per bird per hour in winter [124,
Germany, 2001].

Ventilation systems can be divided into natural and mechanical systems. Natural systems
comprise of openings in the ridges of the roof. Minimum outlet sizes are 2.5 cm*/m’® of housing
volume with a required inlet of 2.5 cm*m’® on each side of the building. With natural systems,
the design of the building is important to enhance ventilation. If width and height are not
properly matched, ventilation may be insufficient and may give raised levels of odour inside the
housing.

Mechanical systems operate with negative pressure and a net inlet of 2 cm®m’ of housing
volume. They are more expensive, but give better control of the indoor climate. Different
designs are applied, such as:

e roof ventilation
e ridge-parallel ventilation
e side ventilation.

For example in the UK, approximately 40 % of broiler houses may have the ventilation on the
roof. Another 50 % have reverse-flow ventilation and 10 % have cross-flow ventilation. Long
flow ventilation is an emerging technique, but no further information is made available. In
general, broiler-housing facilities are equipped with thermometers at various places to control
indoor air temperatures.

For broilers, generally, a maximum ventilation capacity of about 3.6 m® per kg live weight is
applied in the design of ventilation systems. The air speed at bird level varies with temperature
and speed levels of 0.1 to 0.3 m/s have been reported [92, Portugal, 1999]. The ventilation
capacity changes with the outside air temperature and relative humidity (RH) and with the age
and live weight of the bird (CO,, water and heat requirements).

The relationship between ventilation needs and the different variables were found to be as
follows: with an outside air temperature of 15°C and a RH of 60 % the ventilation was
determined by the CO, balance in the first three days, by the water balance in the period up to
28 days and after this by the heat balance. With lower outside air temperatures, CO,-balance
and water balance become more important. From a temperature of 15 °C the heat balance
becomes more important in combination with lower RH and heavier chickens. It was concluded
that a minimum ventilation requirement for broilers should be set at 1 m® per kg live weight, to
be on the safe side [33, Provincie Antwerpen, 1999].

Frequency-converter: [177, Netherlands, 2002] In practice, most of the ventilators are
powered by a 230-Volt triac controller. One disadvantage of this controller is that a triac-
powered ventilator working at low speed leads to energy losses, which leads to a higher energy
consumption per cubic metre of air replacement. Another type of controller which can be used
to power a ventilator is a frequency-converter, where the ventilators can work at low speed
without any decrease in energy efficiency. Up until now the most used system to ventilate a pig
house was a system with 1 (or more) fans in each compartment. These fans, provided with a
230 Volt AC motor, are speed adjusted by a simple fan-controller or a climate-computer based
on a triac controller.

With the frequency-converter system, as with the conventional system, fans are used in each
compartment. Only the fans are different (3*400 Volt AC) and can be adjusted with a frequency
controller.

The main benefit of this system over the conventional system is the lower energy consumption.
The frequency-converter system can be used in all types of pigs’ houses and also in poultry
houses. One of the benefits of the system is that all the compartments can be adjusted between
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5% and 100 % ventilation, regardless of the influences of the weather (e.g. even in windy
weather). A measuring fan is installed below the fans. The fans in all the compartments are
linked with one frequency-converter. The highest demanding compartment controls the power
output of the frequency controller of all the fans. The valve, constructed under the fan, of the
highest demanding fan is opened to maximum. The other compartments do not need that
amount of air, so the other valves close till the measuring fan has reached the RPM calculated
by the climate control for that compartment.

This way of smothering is the same as that used with the conventional system with the 230 Volt
motor. But, the energy loss through smothering by the frequency-converter system is minimal.

The specific qualifications for controlling the 3*400 Volt motor by the frequency-converter are:

e power-consumption (watt) from a fan controlled by a frequency-converter is reduced to the
3 exponent of the percentage from the normal RPM.

e a great benefit is obtained by adjusting the normal 50 Hz back to a lower frequency. The
normal triac-controller reduces the voltage but not the frequency

e very high torque (=power) is delivered to the axle of the fan.

Energy consumption: For example, for a fan with g 500 mm and 1400 RPM, the power used at
the maximum speed is 450 Watts. The power-consumption of a 230 Volt fan at 50 % RPM
controlled by the triac-controller uses + 70 % of 450 Watts, and thus only + 315 Watts.

The power-consumption of a 3*400 Volt fan at 50 % RPM, controlled by the frequency-
converter, is: 0.5 x 0.5 x 0.5 = 12.5 % of 450 Watts = + 56 Watts. At 80 % and 25 % RPM this
is:

e 80%RPM=0.8x0.8x0.8=0.512x 100 % =51.2 % x 450 Watts = 230 Watts
e 25%RPM=0.25x0.25%x0.25=0.015x 100 % = 1.5 % x 450 Watts = 7 Watts

Usually the fans do not work at 100 % RPM. At most times of the year the fans work at a lower
RPM. For example, during the winter period the fans seldom work above 25 % RPM. With this
RPM the power used is only 7 Watts instead of 112 Watts, using a triac controlled system in
combination with a measuring fan. A conventional system without measuring fans cannot even
work at that low a level, i.e. of 25 % of the maximum RPM. That means more ventilation of
heated air during cold periods and therefore additional energy losses.

The Institute for Applied Research in the Netherlands tested this frequency-converter system for
one year. Conclusion: the power reduction achievable by using a frequency-converter system
was up to 69 % compared to the 230 Volt motors with the conventional system.

Another benefit of using the frequency-converter is that the fans have a longer lifetime, mainly
because there is no extra heat production. Moreover triac controlled systems cause the fans to be
jerky, depending upon the revolutions per minute, in contrast to a frequency-converter system,
which works more regularly.

Investments costs: The investments costs of the frequency-converter system are quite similar to
a conventional system.

2.2.4.2 lllumination

Poultry housing may use only artificial light or may allow natural light to enter (sometimes

called ‘daylight’ housing). Laying activity and laying rate can be influenced by the use of
artificial lighting.
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Illumination is also important for poultry production. Different light schemes are applied with
alternating periods of light and darkness. An example is shown in Table 2.4.

Duration (hours .
Age (days) light/hours dark) Intensity at ground level (lux)
1to3 24/24 30-50
3 and above 24/24 or 24/23 or 1/3 Progressg/e_rleguctlon o

Table 2.4: Example of light requirements for poultry production as practised in Portugal
[92, Portugal, 1999]

In turkey housing, illumination is particularly important during the first few days, after which it
can be reduced. Light schemes vary from continuous to 14 — 16 hours a day.

2.2.5 Poultry feeding and watering
2.2.5.1 Poultry feed formulation

Feeding is very important, as the quality of feed determines the quality of the product. In
particular broiler growth (reaching required weight in only 5 to 8 weeks) depends largely on
feed quality. The way feed is obtained varies from purchasing of ready-to-use feed mixtures to
the on-farm milling and preparation of the required mixtures, which are often stored in silos
adjacent to the birds’ housing.

Formulation of poultry feed is very important to meet the requirements of the animals and the
production aims and to ensure the right level of energy and essential nutrients, such as amino
acids, minerals and vitamins. Feed formulation and the addition of feed substances are regulated
on a European level. For each feed substance additive, the relevant directives indicate the
maximum dosage, for which species it is applicable, the appropriate age of the animal and
whether a withdrawal period has to be observed.

The composition of poultry feed varies considerably — also between MSs —, as it is a mixture of
different ingredients, such as:

cereals and their residuals

seeds and their residuals

soya beans and pulses

bulbs, tubers and roots or root crops

products of animal origin (e.g. fish meal, meat and bone meal and milk products).

In Spain, for example, pork lard is added to the feed because of the lack of the enzyme lactase,
but milk products are not included. And in the UK, ‘bulbs, tubers and roots or root crops’ are
not fed to poultry and neither is bone meal.

The inclusion of the last category of components has now been called into serious question,
where there are indications that this practice (feeding processed animal proteins) may have been
an important cause of the development of BSE. See also Commission Decision 2000/766/EC.
[201, Portugal, 2001]

Elements can be added to poultry feed for different reasons. There are substances that:
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1. added in small amounts, can have a positive effect on growth, by increasing the gained
weight and improving the feed conversion ratio (FCR). Others (e.g. antibiotics) can have a
regulating effect on potential harmful gut flora [201, Portugal, 2001]

2. raise the quality of the feed (e.g. vitamins)

3. have a quality-raising effect on feed, e.g. so called technological additives, such as those
that can improve the pressing of feed into granules

4. balance the protein quality of the feed, therefore improving the protein/N conversion (pure
amino acids).

Formulating feeds can require the use of linear programming to obtain the required mixtures.
All species need sufficient amino acids, but layers in particular require sufficient Ca to produce
the eggshell. P is important for its role in the storage of Ca in the bones and will either be fed as
a supplement or made more readily available by, for example, feeding phytase. Other minerals
and trace elements in the feeds can be more or less controlled as well: Na, K, Cl, I, Fe, Cu, Mn,
Se and Zn.

Essential amino acids for poultry are supplied, as their metabolism cannot supply them. They
are: arginine, histidine, isoleucine, leucine, lysine, methionine (+cystine), phenylalanine
(+tyrosine), threonine, tryptophan and valine. Cystine is not an essential amino acid, but
methionine can only be made from cystine and thus they are always linked. As a result of the
current ingredients in poultry feed, the most frequent amino acid deficiencies detected in feed
mix are sulphur amino acids (methionine and cystine) and lysine. Another quoted deficiency is
typically threonine. [171, FEFANA, 2001]

Other elements are not usually added, as they are already sufficiently available in the feed: S
and F. Vitamins are not produced by the animals themselves, or are produced in insufficient
quantities, and are therefore added to the daily ration. Vitamins are often part of a premix with
minerals.

In several MSs the use of antibiotics in feed is under discussion. In several countries feeding
without antibiotics is carried out, such as in Sweden, Finland and the UK (only poultry feed), as
these have a total ban on the use of all feed antibiotics (including the ones authorised in the EU).
See also Section 2.3.3.1 on the use of antibiotics in pig feed.

Apart from the feed formulation, to feed closer to the requirements of the birds, also different
types of feeding are given during production cycles. For the different categories, the following
number of feeds are most commonly applied:

e layers 2-phase (feeding up to laying, during laying)
e broilers 3-phase (early weeks growing, finishing)
o turkeys 4 - 6 phase (more types for stags than for hens)

Layers can also have a 6-phase feeding, 3 phases up to laying and 3 phases during laying, or 2
to 3 phases up to laying and 1 or 2 phases during laying. [183, NFU/NPA, 2001] [201, Portugal,
2001].

2.2.5.2 Feeding systems

Feeding practices depend on the type of production and bird species. Feed is given in mashed
form, crumbs or pellets.

Layers are generally fed ad libitum [183, NFU/NPA, 2001] [173, Spain, 2001]. Meat species,
such as broilers and turkeys, are also fed ad libitum. Hand feeding is still applied, but in large
enterprises, modern feeding systems are applied that reduce spillage of feed and allow accurate
(phase) feeding.
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Common feeding systems are:

chain feed conveyor
auger conveyor
feeding pans and
moving feed hopper.

Chain feed conveyors move feed from storage through the feeding gutter. It is possible to
influence the feeding pattern, spilling and rationing by adjusting the velocity of the conveyor.
Chain feed conveyors are common in floor systems and are also applied in cage systems.

In the auger conveyor, feed is pushed or pulled through the feeding gutter by a spiral. Spillage is
low. Application is common in floor systems and aviary systems.

Feeding pans or bowls are connected with the supply via the transport system. The diameter
varies from 300 to 400 mm. Feed is transported by a spiral, chain or a steel rod with small
scrapers. The system is designed with a lifting device. They are applied in floor systems (e.g.
broilers, turkeys and ducks). In the case of bowls, one bowl feeds approximately 65 — 70 birds.
For feeding of turkeys, feeding pans are used in the earlier life-stage, but at a later stage feeding
barrels (50 — 60 kg) are also used. Feed is supplied in large buckets or square feeding troughs.
Tube feeding systems are increasingly applied to reduce spillage.

A feed hopper is a moving system applied in battery systems. It moves alongside the cages on
wheels or a rail and is equipped with a funnel shaped hopper. Moved by hand or electrically,
this system fills the feeding trays or gutters.

2.2.5.3 Drinking water supply systems

For all poultry species water has to be available without restriction. Techniques applying
restricted watering have been tried, but for welfare reasons this practice is no longer allowed.
Various drinking systems are applied. Design and control of the drinking system aims to
provide sufficient water at all times and to prevent spillage at the same time and further wetting
of the manure. There are basically three systems [26, LNV, 1994]:

e nipple drinkers
e high capacity nipple drinkers (80 — 90 ml/min)
e low capacity nipple drinkers (30 — 50 ml/min)
e round drinkers
e water troughs.

Nipple drinkers have various designs. Usually they are made of a combination of plastic and
steel. The nipples are placed underneath the water supply pipe. High capacity nipple drinkers
have the advantage that the animal quickly receives a proper amount of water, but has the
disadvantage of leaking water during drinking. To catch this leakage, little cups are installed
underneath the nipples. The low capacity nipple drinkers do not show the problem of leaking
water, but it takes more time for an animal to drink enough water. In aviary systems the
drinking hen may block the path of the hens on their way to the nest, and subsequently the eggs
can end up in the litter instead of in the nest. [206, Netherlands, 2002]

In floor housing, the nipple drinker system can be installed in such a way that it can be lifted out
(for example for cleaning, mucking out). It works with low pressure. A pressure control system
is installed at the beginning of each pipe, with a water gauge to measure the consumption.

Round drinkers are made of strong plastic and have different designs depending on the type of
bird or the system they are applied to. They are usually attached to a winched line and can be
pulled up. They work on low pressure and are easily adjustable.
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Water troughs are placed on or below the water supply pipe. There are two designs that either
automatically have water in the cup or that supply water when a metal strip is touched.

In most layer housing systems automatic watering systems are applied using nipple drinkers. In
the Netherlands 90 % of the water supply systems for layers are nipple drinkers and 10 % are
round drinkers [206, Netherlands, 2002].

N f animal t
Drinker system for layers umber of animals per system

Cage system

Enriched cage

Floor system

Aviary system

Nipple drinker (birds/nipple) 2-6 50 4-6" 10
Round drinker (birds/drinker) ? - - 125 -
Water trough (birds/trough) - - 80— 100 -

1) nipple drinkers with cup design
2) round drinkers are also used in other systems to a much lesser extent

Table 2.5: Applied number of animals per drinker system in different cages
[124, Germany, 2001]

However, minimum standards on drinking systems for the protection of laying hens are laid
down in Directive 1999/74/EC.

In broiler houses watering points are installed in many places. A commonly used system
consists of round drinkers and nipples drinkers. The round drinker design gives every bird easy
access to water and aims at minimum spillage to prevent wetting the litter. With cups,
40 animals are served and with drinking nipples 12 — 15 animals per nipple is applied.

In the UK nipple drinkers are more commonly applied to broilers than round drinkers, but in the
Netherlands only 10 % of the water supply systems for broilers are nipple drinkers and 90 % are
round drinkers. [183, NFU/NPA, 2001] [206, Netherlands, 2002]

Drinking water for turkeys is supplied using round drinkers, bell drinkers or water troughs.
Round drinkers and troughs can differ in size according to the stage of production (smaller or
larger birds). Nipple drinkers are generally not applied, as turkeys do not use these effectively.

2.3 Pig production

2.3.1 Pig housing and manure collection

The information exchange on the intensive rearing of poultry and pigs confirmed the
conclusions of an inventory of European pig housing systems. This inventory, drawn up in
1997, highlighted that there are large differences in pig housing systems between countries as
well as within countries [31, EAAP, 1998]. Factors that are considered to be responsible for this
variation are:

climatic conditions

legislation and socio-economic issues
economic value of pig sector and profit
farm structure and ownership

research

resources

traditions.
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It is expected that this variation will slowly disappear with increased requirements laid down by
directives concerning animal health and welfare, as well as with increased market demands and
public concern about the food production chain.

In intensive pig production, different designs apply to different stages of production. The
different groups that can be distinguished require different conditions (temperature and
management). The following housing systems for sows and pigs can be distinguished:

housing systems for mating sows

housing systems for gestating sows

individual housing systems for lactating sows

housing systems for weaned piglets (from weaning up to 25 — 30 kg LW)

housing systems for growers-finishers (from 25 — 30 kg up to 90 — 160 kg of LW).

Intensive pig production applies the all-in/all-out (or batch) system. Also, in order to protect the
pigs from infectious diseases, production animals that are brought from outside into a piglet or
combined pig production unit may be put in quarantine for a minimum required period (e.g. 30
days, Finland). Manure obtained from this section is usually removed directly to the manure
store and not through a manure channel in the pig house. This housing system is not separately
addressed in this section.

For all systems, variations in flooring consist of the application of fully-slatted (FS), partly-
slatted (PS) or solid (concrete) floors (SCF) and the use of straw or other litter. Slats can be
made of concrete, iron or plastic and have different shapes (e.g. triangular). The area of open
surface is approximately 20 — 30 % of that of the slatted surface.

In the systems housing sows (without offspring), a distinction is also made between group and
individual housing, whereas weaners and growers-finishers are always housed in a group.

Systems for removing manure and urine are related to flooring system, varying from deep pits
with a long storage period to shallow pits and manure channels through which the slurry is
removed frequently by gravity and valves or by flushing with a liquid.

A further distinction can be made between housing that is naturally ventilated and housing in
which the climate is controlled by heating and/or cooling and by forced ventilation with fans.

The housing construction itself shows a variation comparable to that of the flooring systems.
Houses can be constructed of durable material and brick-built to withstand cold temperatures,
but much lighter material and open constructions are also used. In some Member States artificial
heating is commonly applied to all classes of stock including dry sows. From a study comparing
the differences between housing systems in the Netherlands and the UK, it is clear that such
differences in application do not have to be linked to differences in climatic conditions.

In the following sections technical descriptions are presented of the commonly applied housing
systems for sows, weaners and growers-finishers. The environmental performances and other
characteristics are described and evaluated in Chapter 4. The overview aims to be representative
for the currently applied techniques, but could never be exhaustive given the observed variation
in systems and their adapted designs. Information has been used that can be found [10,
Netherlands, 1999], [11, Italy, 1999], [31, EAAP, 1998], [59, Italy, 1999], [70, K.U.
Laboratorium voor Agrarische Bouwkunde, 1999], [87, Denmark, 2000], [89, Spain, 2000],
[120, ADAS, 1999], [121, EC, 2001], [122, Netherlands, 2001], [123, Belgium, 2001], [124,
Germany, 2001] and [125, Finland, 2001].
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2.3.1.1 Housing systems for mating and gestating sows

Sows are housed in different systems depending on the phase of the reproduction cycle they are
in. Mating sows are kept in systems which facilitate easy contact between boar(s) and sows.
After mating, the sows are usually moved to a separate part of the housing for their gestating
period.

In [31, EAAP, 1998] the following observations were made on the housing of sows. Mating and
gestating sows are housed individually or in groups. Each method has its advantages and
disadvantages to both the animal and the farmer. The differences between individual and group
housing are in:

e animal behaviour
e health
e labour intensity.

Individual housing systems generally score better on health and labour intensity. For example,
individually housed sows are limited in their movement, but they are easier to control and there
is more tranquillity in the stall, which has a positive affect on the mating and in the early stages
of gestation [31, EAAP, 1998]. It is also easier to feed the sows in individual housing, where
competition does not a play a role. However, group housing seems to be better for reproduction.

The pattern of application of systems in Europe is similar for both mating and gestating sows:

e mating sows — 74 % individual against 26 % group-housed
e gestating sows — 70 % individual against 30 % group-housed.

In the UK, most mating sows (85 %) are group-housed and have access to straw (> 55 %), as a
result of British welfare legislation requiring all sows to be loose-housed from weaning to
farrowing by 1999. In Member States producing for the UK market (e.g. Denmark) an
increasing proportion of group-housing systems can be observed. Denmark has not prohibited
individual confinement of sows in mating units, because several Danish studies have indicated
that group housing between weaning and 4 weeks post-weaning might increase the risk of
embryo loss. As a consequence the number of live-born piglets/litter is reduced compared to
individual housing.

In most other countries individual housing, i.e. stalls, is increasingly applied for mating sows.

Group-housing of gestating sows is tending to increase overall in those countries which have
prohibited the use of stalls and tethers. Tether systems are rapidly decreasing in all countries
and no tethering will be allowed from 31 December 2005 onwards [132, EC, 1991]. This system
will therefore not be considered in the overview of applied sow housing techniques.

In the UK, the majority (80 %) of gestating sows are also group-housed and have access to
straw (60 %) for the reasons mentioned above. In Germany, Ireland and Portugal loose-housing
systems for gestating sows are increasing even though these countries have not banned
confinement systems for sows, but here market, welfare and costs of production play a role.

In general, sow housing in Spain and France is dominated by stalls and in Spain, France, Greece
and Italy these systems are used increasingly. In Italy, in a minority of cases, gestating sows are
kept in individual stalls for the total pregnancy period. The majority of sows are kept in stalls
for up to 30 days and are then moved to group pens after the pregnancy is confirmed.

The use of straw in the group-housing of sows is still limited, but is expected to increase under
the influence of animal welfare considerations and because of indications that fibre might
reduce aggression in sows housed in a group.
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2.3.1.1.1 Individual housing with a fully or partly-slatted floor for mating and gestating
sows

This way of housing mating and gestating sows is very common. The crates measure about 2 m
x 0.60 — 0.65 m and the rear end is equipped with concrete slats over a deep pit in which slurry
and cleaning waters are stored. Feeding systems and drinkers are placed at the front end.

A central slatted alley runs between the rows of crates and a concrete-floored gangway runs on
either side of the crates for feeding. In the mating house, there will be pens for housing the
boars (Figure 2.13). These pens are absent in the housing section for gestating sows.

Slurry is collected under the slats and stored in a deep or a shallow pit. The slurry removal rate
depends on the pit size. Natural or mechanical ventilation is applied and sometimes a heating
system.

The picture shows a common design, but various other designs (with partly-slatted floors (PSF))
are applied to enhance intensive contact between boar and sows. Also, the sows may face the
central alley with the troughs placed on the inner side and the slatted area will be at the side
corridors.
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Figure 2.13: Schematic overview of a housing design for mating sows on a partly-slatted floor
[31, EAAP, 1998]

2.3.1.1.2 Sow crates with a solid floor for mating and gestating sows

In this system mating and gestating sows are housed on concrete floors in a similar way to the
design with the PSF, but there is a difference in the design applied to the floor and the removal
of manure. Again, feeding and watering are applied at the front of the crate. In the central alley
there is a drain-system for removal of urine. Mucking-out of manure and straw (where that is
applied) is done frequently.
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Figure 2.14: Floor design for sow crates with a solid concrete floor for mating and gestating sows
[31, EAAP, 1998]

In these systems ventilation is natural when straw is applied and mechanical in insulated
buildings where no straw is used.

2.3.1.1.3 Group housing with or without straw for gestating sows

Two basic designs for group housing of mating and gestating sows are applied. One system has
a solid concrete floor with deep litter and the other design has slatted floors at the dunging area
and the feeding stalls. The solid part is (almost) completely bedded by a layer of straw or other
ligno-cellulosic materials to absorb urine and incorporate faeces. Solid manure is obtained and
has to be frequently removed in order to avoid the litter becoming too moist. A frequency of
removal of 1 —4 times a year has been reported but this depends on the litter type, the depth of
the bedded area and on general farm management. The frequency of complete litter removal can
be higher in Italy, e.g. up to 6 — 8 times. In addition, partial removal of the moistened litter can
be carried out weekly. In the case of one cleaning per year, it is spread directly onto the field.
With more cleanings the litter is generally stored, such as in a field clamp.

Concrete floor with
permanent full litter

.

W |

Figure 2.15: Example of group-housing for gestating sows on a solid concrete floor with full litter
[185, Italy, 2001]

For the ventilation of this housing the same principle applies as for the individual housing of
sows. With the application of straw, heating is generally not applied as, at low temperatures, the
sows are able to compensate by hiding in the deep litter. The design of this system can vary and
can contain various functional areas. An example is shown in Figure 2.16.
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Manure handling with this system has been described as follows. In units where bedding is used
exclusively for rooting, the amount of litter will be so limited that all the manure is handled in
the form of slurry. In units with slatted floor in the dunging area, the manure is cleaned daily
using underslat scrapers. In units with solid floor the manure is cleaned either daily with
scrapers or 2 — 3 times a week using a tractor-mounted tyre scraper. In units with deep litter in
the lying area, the litter is removed 1 — 2 times annually.
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Figure 2.16: Example of a housing system with several functional areas for gestating sows
[87, Denmark, 2000]

2.3.1.2 Housing systems for farrowing sows

Shortly before farrowing (about 1 week), gestating sows are moved to farrowing pens. There are
different designs of farrowing pens. A common design has partly- or fully-slatted floors and
generally no straw. The sows are often confined in their movement, but loose housing is also
applied. For example, straw-based and loose housing can be found in the UK. Fully-slatted is
applied widely as it is considered to be more hygienic and labour efficient than partly-slatted or
solid floors. On the other hand, Danish information indicates that partly-slatted systems are
more energy efficient and a gradual increase in partly-slatted systems is being observed. In
Austria, the fully-slatted floor systems are in decline [194, Austria, 2001].

General features of farrowing compartments are:

applied minimum room temperature of 18 °C
temperature for the sows 16 — 18 °C
temperature for the piglets about 33 °C

low airflow, in particular in the piglet area.

2.3.1.2.1 Housing for farrowing sows with confined movement

A cross-section of a typical pen system for farrowing sows is shown in Figure 2.18. Farrowing
pen sections generally contain not more than 10 — 12 sows (pens). Pen sizes measure 4 to 5 m’.
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Piglets are housed in these systems until weaning after which they are sold or reared in rearing
pens (weaner housing). The floor can be fully or partly slatted. Slats made of plastic or plastic-
coated metal are increasingly used instead of concrete, as they are considered to be more
comfortable.

The slurry is stored under the slatted floor of the crates either in a shallow pit (0.8 m.), in which
case it is removed frequently via a central system in the building, or in a deep pit, from where it
is removed only at the end of the lactating period or less frequently.

There is a specific area for the piglets, usually positioned in the central alley (for easier
observation) between the pens. This area is generally not slatted and is heated during the first
days after birth by using a lamp or by warming the floor or both. The sow is limited in her
movement to prevent her from crushing the piglets.

Figure 2.17: Farrowing pen design with a fully-slatted floor (the Netherlands)

Forced or natural ventilation is applied in such a way that the airflow will not disturb the climate
at floor level (around sow and pigs). In modern closed housing, fully automatic climate control
is applied, thereby maintaining the temperature and humidity in the farrowing section at a
constant level.

The position of the sow is often as pictured in Figure 2.18, but the crates are also put the other
way around with the sows facing the alley. In practice, some farmers have observed that this
position makes the sows more relaxed, as they can more easily notice movements in the alley,
whereas in the other position they cannot turn, which makes them more restless.
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Figure 2.18: Example of confined housing of farrowing sows on a fully-slatted floor with a storage
pit underneath
[185, Italy, 2001]

2.3.1.2.2 Housing of farrowing sows allowing sow movement

Farrowing sows are housed without being confined in their movement in systems with partly-
slatted floors. A separate lying area for the piglets prevents them from being crushed by the
sow. This pen is sometimes used to raise the piglets from weaning until about 25 — 30 kg LW.
This design requires more space than the design with restricted sow movement and needs more
frequent cleaning. Number of pens or sows per compartment is generally less than 10.

Material for the floor system and heating and ventilation requirements for sow and piglets are
the same for this system. With free sow housing, the walls of the pen are slightly higher than for
the pen with restricted movement.

Dunging area

Piglet lying area

Figure 2.19: Example of an applied plan for a farrowing pen (partly-slatted floor) without
restricted sow movement
[31, EAAP, 1998]

2.3.1.3 Housing systems for weaners

Pigs are weaned at approximately 4 weeks (range 3 to 6 weeks), after which they are kept in
small groups of the same litter (8 — 12 pigs per pen) up to 30 kg LW (range 25 — 35). However,
in the UK the pigs are kept in larger groups. The majority of animals are housed in pens or
cages with fully-slatted flooring. Earlier, farrowing pens were frequently used for weaned pigs,
but this housing method is apparently being used less and less, except in Greece. The piglets
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would remain in the pen (see Figure 2.17) after the sow had been taken to another unit and the
crate had been removed. The use of pens specifically designed for the rearing of weaned pigs is,
however, more common and is increasing, because it offers better environmental control and
management than the older systems.

The tendency is that systems with partly-slatted flooring are decreasing in popularity while
fully-slatted flooring systems are increasingly becoming popular, except in Denmark, Belgium
and the Netherlands. In Denmark systems with a covered lying area and two-thirds solid floor
have become increasingly popular in recent years. Research indicates that this system is more
energy efficient than commonly used heated nurseries. Moreover, pen fouling is not a problem,
which is one of the main reasons why pig producers tend to select fully-slatted flooring over
partly-slatted flooring. In Belgium and the Netherlands there are strong incentives to reduce
ammonia emissions and research has indicated that increasing the amount of solid floor (or
reducing the slatted) might reduce emissions. Farmers are therefore rewarded for installing such
systems [31, EAAP, 1998].

A large proportion (40 %) of the weaners in the UK are housed in relatively cheap straw-based
systems, which may be explained by the mild climatic conditions and a tradition of using low-
cost housing systems. Straw-based systems are also popular in Denmark and France. In both
countries large amounts of straw are available and pig production is normally tied in with crop
production (cereals) following a long tradition of using straw from crops in animal production.

Housing of weaners on fully- or partly-slatted floors is very similar to the housing of
growers/finishers (Figure 2.20).

The housing is equipped with mechanical ventilation, either negative pressure or balanced
pressures type. Ventilation is dimensioned at an output of maximum 40 m’/h per place.
Auxiliary heating is used in the form of electric fan heaters or a central heating plant with
heating pipes.

O

IOAO m-0.60 m

Figure 2.20: Cross-section of rearing unit with fully-slatted floor and plastic or metal slats
[87, Denmark, 2000]

Manure is handled in the form of slurry and is drained mainly through a pipe discharge plant
where the individual sections of the manure channels are emptied via plugs in the pipes. The
channels can also be drained via gates. The channels are cleaned after the removal of each group
of pigs, often in connection with the cleaning of the pens, i.e. at intervals of 6 — 8 weeks.

In the partly-slatted design a covered lying area is applied which can be removed or lifted, once
the pigs have grown and need more ventilation.
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Figure 2.21: Schematic picture of a weaner pen with a partly-slatted floor (1/3) and a cover above
the lying area
[31, EAAP, 1998]

A special design is the housing of weaners in flat decks [133, Peirson/Brade, 2001]. Flat decks
were initially developed in the late 1960s and early 1970s as a specialised housing system to
provide controlled environment housing for piglets, weaned at 3 to 4 weeks of age, through to
15 — 20 kg live weight. The concept has been extended and is also used to provide second stage
housing from about 15 — 20 kg through to weights of up to 50 or 60 kg when pigs make their
final move into finishing pens. The thermally insulated buildings used are often of a pre-
fabricated sandwich construction with external wood or panel cladding, thermal insulation and
panelled internal cladding. The internal layouts and structures have also been installed inside
more permanent buildings.

Flat decks are built around a batch system so that each room is stocked on an “all in — all out”
basis with piglets from a batch of sows farrowed in the same week. Early designs were based on
small group sizes — around 10 pigs per pen — but pen group sizes have tended to increase in
recent years.

The original concept was based on fully-slatted pen floors suspended over slurry channels (or
tanks) and pens down one or both sides of a feed/access passage. Fully-slatted flooring was seen
as an important hygiene/health feature because it separates piglets from their faeces and urine.
Floors were originally “weldmesh” or expanded metal. More recently plastic flooring has been
used. The pen floor level was originally raised (in comparison to that of the passage floor), but
more recent designs have passages and pen floors at the same level.

Ventilation is almost exclusively provided by extractor fans. Typically, air is drawn into each
room through inlets in one end of the room from an access passageway common to a group of
flat deck rooms. Inlet air is preheated, as necessary, by automatically controlled heaters.
Extractor fans, normally situated in the opposite wall, are intended to create air movements
across the room, and radiant heaters above the pens (or underfloor heating) provide additional
temperature/comfort control.

Feed is normally provided as dry pellets or meal offered in ad-lib hoppers on the front (passage)
side of each pen. Slurry is removed from the below-slat channels or tanks at the end of each
stocking batch. Pens are power-washed between batches.

Room temperatures are maintained at 28 — 30 °C for the first few days after weaning and are
then reduced as the piglets grow. Occupation is usually 4 — 5 weeks in the first-stage pens, and
by the end of this period temperatures would have been reduced to 20 — 22 °C.
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Many features of flat decks have evolved and been developed over the years. Now the term flat
deck is often used to loosely describe almost all slurry-based weaner-housing systems, many of
which bear little resemblance to the original concept. Some farmers have provided solid floored
lying areas to help improve pig comfort and welfare. Underfloor heating has become a more
common feature. Group sizes have tended to increase and the system is slowly evolving into a
“nursery” room system with groups of up to around 100 pigs in a group in a partially solid-
floored pen (around one third of the floor area solid) and no access passageways.

2.3.1.4 Housing of growers-finishers

From an average LW of 30 kg (25 — 35 kg) pigs are moved to separate sections to be grown and
finished for slaughter. It is not uncommon to house growers (e.g. up to 60 kg) and finishers
(from 60 kg onwards) in separate sections, but the housing facilities are very much the same.
The housing systems used for growers-finishers can be compared with weaner houses
(Section 2.3.1.3), except that most grower/finishers are kept in systems with little or no straw.
Partly- and fully-slatted flooring are equally common, but there is a trend towards more fully-
slatted flooring except in Belgium, Denmark, the Netherlands, and the UK.

The growing-finishing housing is a brick-built, open or closed, insulated construction for 100 to
200 pigs. It is usually divided into compartments for 10 — 15 pigs (small groups) or up to
24 pigs (large groups). The pens are arranged either with the aisle on one side or in a double row
with the aisle in the centre. In the pens with a solid concrete floor, movable covers are used to
cover the lying area, at least during the first stage of the growing period.

Feed distribution is usually automated and can be sensor-controlled. Liquid or dry feeding is
applied ad-lib or restricted and multi-phase (adapted N and P content). Design of feeding
troughs and drinkers depends on type of feeding.

2.3.1.4.1 Housing of growers-finishers on a fully-slatted floor

This housing system is very common for small (10 — 15 pigs) and large groups (up to 24) of
growers-finishers. It is applied in closed, thermally insulated housing with mechanical
ventilation and in houses with natural ventilation. Windows allow daylight in and electrical light
is used. Auxiliary heating is applied only when necessary, as the pigs’ body-heat is usually
capable of satisfying the heat requirement.

The pen is fully slatted and has no physical separation of the lying, eating and dunging areas.
The slats are made of concrete or (plastic coated) iron. Manure is trodden through and urine
mixes with the manure or runs off through urine/liquid manure channels. The slurry is collected
in a manure pit under the fully-slatted floor. Depending on the depth of the pit, it may provide
for an extended storage period (high ammonia levels in the house) or it is emptied frequently
and the slurry is stored in a separate storage facility. A frequently applied system has the
individual sections connected by a central drain, into which they are emptied by lifting a plug or
a gate in the pipe.
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Figure 2.22: Example of a single growing-finishing pen with a fully-slatted floor and examples of
two pen layout with different feeding systems
[31, EAAP, 1998]

2.3.1.4.2 Housing of growers/finishers on a partly-slatted floor

Partly-slatted floor systems are applied in similar buildings to those used for fully-slatted-floor
systems. The floor is divided into a slatted and a solid/non-slatted section. There are basically
two options: to have the solid concrete floor on one side or in the centre of the pen. The solid
part can be flat, convex or slightly inclined (see description below).

Figure 2.23: Pen design for growers-finishers with partly-slatted (convex) floor and solid area in the
centre
[31, EAAP, 1998]

The solid part usually functions as a feeding and resting place and the slatted part is used for
dunging. The slats are made of concrete or (plastic coated) iron. Manure is trodden through and
urine mixes with the manure or runs off through urine/liquid manure channels. The slurry is
collected in a manure pit under the fully-slatted floor. Depending on the depth of the pit, it may
provide for an extended storage period (high ammonia levels in the house) or it is emptied
frequently and the slurry is stored in a separate storage facility. A frequently applied system has
the individual sections connected by a central drain, into which they are emptied by lifting a
plug or a gate in the pipe.

Restricted straw is applied in the partly-slatted pen that is designed with a concrete floor and
one slatted area (solid/slatted: 2:1). Straw is given in straw racks that are filled manually, and
from which the pigs bring the straw in themselves. The solid floor has a slight incline and slurry
and straw are moved towards the slats by the pigs’ activity and therefore this system is also
called straw-flow system. Manure is removed several times a day.
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Figure 2.24: Design of a partly-slatted floor system with restricted straw use for growers-finishers

[31, EAAP, 1998]

A partly-slatted design is applied in Italy with a solid concrete floor and an external slatted alley
adjacent to a manure channel. In each pen, the pigs have their housing and feeding area inside
the building, but an opening with a shutter allows them to reach the external dunging area with
the slatted floor. The pig activity moves the manure through the slats into the manure channel,
which is emptied once or twice a day with a scraper. The manure channel runs parallel to the pig
building and is connected with a slurry storage facility. This system is also used for mating and

gestating sows in group housing.

Solid floor

=z

External slurry
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Figure 2.25: Solid concrete floor with slatted external alley and scraper underneath

[59, Italy, 1999]

2.3.1.4.3 Housing of growers-finishers on a solid concrete floor and straw

In the housing systems for growers-finishers with a concrete floor, straw is applied in restricted
amounts for reasons of animal welfare or by big-bale supply to serve as bedding. These systems
are applied in closed buildings or in open-front houses. The open-front designs are equipped
with wind barriers (netting or spaceboards), but also straw bales are used for insulation and

protection against the wind.
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Figure 2.26: Open front design using straw bales for protection (UK)

Pen designs can vary, but usually there is a lying area with straw and a feeding area, which may
be elevated and accessible by steps. The lying area may be covered. The pens may be positioned
on one side of the building or on either side of a central aisle. Dunging takes place in the littered
area. Mucking-out and cleaning are usually done with a front-end loader after each batch. Group
size may be 35 — 40.
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Figure 2.27: An example of a solid concrete floor system for growers-finishers
[31, EAAP, 1998]

As with the partly-slatted design, a solid concrete floor system is applied in Italy with a littered
external alley. The pen area inside is used for lying and feeding and has very little or no straw.
The outside dunging area is littered and connected with a manure channel. Manure and straw are
moved into the channel by the pigs’ activity. Manure is removed once or twice daily by a drag
chain or a scraper to an outside manure storage.
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Figure 2.28: Solid concrete floor with external littered alley and manure channel
[59, Italy, 1999]

2.3.2 Control of pig housing climate

The indoor climate in pig housing systems is important, as ammonia, combined with dust, is
known to be a frequent cause of pig respiratory diseases, including atrophic rhinitis and enzootic
pneumonia. Since stock workers can also be subject to respiratory health issues [98, FORUM,
1999], it is doubly important that pig housing be sufficiently ventilated.

Minimum (qualitative) requirements are laid down in Directive 91/630/EEC [132, EC, 1991] for
the control of the pig housing climate. Temperature and humidity of air, dust levels, air
circulation and gas concentrations must be below harmful levels. For example, the limit value
concentrations shown in (Table 2.6) are advised, but these values vary between MSs. A good
atmosphere in the house can be achieved by:

e insulation of the buildings
e heating
e ventilation.

Indoor environment factors Level/occurrence
CO Below measurable value
H,S Below measurable value
. o Pigs up to 25 kg :60—80 %
Relative humidity H
crative mtdity Pigs 25 kg upwards :50-60%
NH; Maximum 10 ppm
. . Farrowing pens and weaners: <0.15 m/s
Alr velocity Mating and gestating sows: <0.20 m/s
CO, Max. 0.20 volume-%

Table 2.6: General indicative levels of indoor environment for pigs
[27, IKC Veehouderij, 1993]

Performance of the applied systems is affected by:

design and construction of the building

position of the building in relation to wind directions and surrounding objects
application of control systems

age and production stage of the pigs in the housing.
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2.3.2.1 Heating of pig housing

The need for temperature control in pig housing depends on climatic conditions, construction of
the building and stage of production of the animals. In general, in colder climates or climates
with periods of low temperatures, buildings are insulated and equipped with mechanical
ventilation. In warmer regions (Mediterranean latitudes), high temperatures are a greater
influence on welfare and productivity of adult pigs than low temperatures. Usually there is no
need to install heating systems; animal body heat is generally sufficient to maintain welfare
temperature within installations. In this context, climate control systems are mainly designed to
guarantee good air circulation.

In some housing systems for sows and growers-finishers, large amounts of straw help the
animals to maintain a comfortable temperature. However, the most important factors are live
weight, age and production stage. Other factors that affect temperature requirements are:

e individual or group housing
e flooring system (fully- or partly slatted or solid floors)
e amount of feed (energy) the animals get.

Farrowing pen Weaned pigs Mating and gestating sows Growers-finishers
Room, 1% week 7kg upto25°C | Mating up to 20 °C 20kg upto20°C
up to 20 °C 10kg wupto24°C | Early gestation up to 20 °C 30kg upto18°C

15kg upto22°C | Middle gestation up to 18 °C 40kg uptol16°C

: st
Piglet area, 1™ days 20kg upto20°C | End of gestation up to 16 °C 50kg uptol15°C

up to 30 °C
25kg upto 18 °C

Table 2.7: Example of applied temperature requirements for calculation of heating capacity in
heated housing for different pig categories in healthy condition
[27, IKC Veehouderij, 1993]

Pig housing can be heated by various systems. Heating is applied as local heating or room
heating. Local heating has the advantage that it is aimed at the place where it is most needed.
Systems applied are:

e floors equipped with heating elements
e heating elements above the pig places radiating heat onto the animals as well as onto the
floor surface.

Room ventilation is applied by two methods:

e by preheating: incoming air is preheated by leading the air through a central corridor to
warm it to a minimum temperature, to reduce temperature fluctuations and to improve air
movement in the housing area

e Dby post-heating: heating is applied to the air once it has entered the housing area, to reduce
temperature fluctuations and to reduce heating cost.

Heating can be direct or indirect. Direct heating is accomplished by applying installations such
as:

gas heat radiators: infra-red, gas air heaters and gas-fuelled radiation convectors
electric heat radiators: special light-bulbs or ceramic radiators

electric floor heating: on matting or in the floor

heaters/blowers.
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Indirect heating can be compared to central heating in domestic applications. The installations
applied can be:

e standard boilers (efficiency: 50 — 65 %)
e improved efficiency boilers (improved efficiency: 75 %)
e high efficiency boilers (high efficiency: 90 %).

Boilers can be open or closed design. Open designs use indoor air for the burning process.
Closed designs draw air from outside the building and are particularly suitable for dusty areas.

2.3.2.2 Ventilation of pig housing

Ventilation systems vary from manually controlled natural systems to fully automated fan-based
systems. The following basic systems are examples of commonly used ventilation systems:

e Mechanical systems:

- exhaust ventilation
- pressure ventilation
- neutral ventilation.

e Natural systems

- hand controlled ventilation
- automatically controlled natural ventilation (ACNYV).

With mechanical systems, the distribution of air can be accurately adjusted by means of valves,
positioning of the fan(s) and diameter of the air inlets. Natural ventilation depends more on the
natural fluctuations of the outside air temperature and on the wind. With fans, more even
airflow in the housing can be achieved. This is important when considering the application with
housing systems, as the interaction between the housing (flooring) system and the ventilation
system affects the air currents and temperature gradients in the house. For example, partly-
slatted floors may combine better with mechanical ventilation than with natural ventilation,
whereas with fully-slatted floors, natural ventilation may be equally applied [120, ADAS,
1999].

The volume of the housing area and the openings of air inlet and outlet have to correspond to
create the required ventilation rate at all times. Irrespective of the production stage and the
ventilation system, a draught stream close to the animals must be avoided. Until recently, the
majority of ventilation and heat supply systems were installed independently, but in new
installations (e.g. in Denmark) it is common to apply integrated installations that match heating
and ventilation requirements [87, Denmark, 2000].

Control and adjustment of ventilation are important and can be carried out in different ways.
Electronic equipment is applied to measure the revolutions per minute. A measuring fan in a
ventilation tube can be used to measure the air velocity in the tube, which is related to a certain
pressure and revolution rate.

The following principal ventilation techniques can be applied in pig housing [27, IKC
Veehouderij, 1993] [125, Finland, 2001].

Exhaust ventilation in pig housing is ventilation by running fans in the sidewalls or in the roof.
Adjustable ventilation openings or windows allow fresh air to be drawn in. Fans exhaust air
outside, usually through the ceiling at one or more points. This creates under-pressure, and
creates fresh airflows into the building through inlets. Fresh air inlets are usually on the wall
close to the ceiling or in the ceiling, so that the air flows from between the roof and the ceiling
to the outlet. It is typical in an exhaust ventilation system for the air pressure inside the building
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to be lower than outside. Exhaust ventilation works well when it is warm outside and it is
therefore a very popular and appropriate system in countries with warmer climates. On growing-
finishing pig farms, heating costs may be relatively low when exhaust ventilation is used,
provided that it is properly adjusted.
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Figure 2.29: Schematic picture of airflow in an exhaust ventilation system

[125, Finland, 2001]

In buildings with a pressure ventilation system, fans are used to blow air into the building,
which means that the air pressure inside the building is higher than outside. Due to the
difference in the pressure, air flows out of the building through outlets. When using pressure
ventilation the air entering the building can be preheated, and thus part of the heating in the
winter can be done by means of ventilation. The main problem in this system is that the airflow
is quite uneven when only one blowing point is used. Airflow is rapid and the air is cold close to
the fan, but the airflow slows down rapidly when moving further away from the fan. Blowing
channels may be used to avoid this problem. Blowing channels are usually placed in the middle

of the pig house.
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Figure 2.30: Schematic picture of airflow in a pressure ventilation system

[125, Finland, 2001]
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Air is blown into a channel, which spreads it through the building. The airflow, distribution and
direction of the blow are controlled by means of nozzles. Sometimes humidity is a problem,
which due to the higher pressure inside than outside leads to condensation on the surfaces of the
channels when the air is not preheated. This is why pressure ventilation is not very common in
colder climates. It can only be used in concrete buildings because the humidity can damage
insulating materials and structural timbers.

A neutral ventilation system is a combination of the exhaust and pressure ventilation systems.
As with exhaust ventilation, the exhaust air is drawn out of the building by means of a fan.
However, the replacement air does not flow into the building because of negative pressure in the
building, but air is drawn in through a channel. Thus, the difference between the air pressure
inside and outside the building is much smaller than in the case of exhaust or pressure
ventilation. In neutral ventilation, a heat exchanger can be used to reduce the need for additional
heating. Neutral ventilation uses more energy than exhaust or pressure ventilation, because the
air is drawn in and blown out. Investment costs are also higher, because twice as many blowers
and blowing channels are needed as for the other systems.
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Figure 2.31: Schematic picture of airflow in a neutral ventilation system
[125, Finland, 2001]

Natural ventilation systems are based on the difference in density and air pressure between
warm air and cold air due to wind, temperature and the so-called “chimney effect” that cause
warm air to rise and cold air to replace it. The “chimney effect” depends on the relation between
opening and position of air inlets and outlets and the inclination of the roof (25° 0.46 m per
metre stall width). Obviously, design and construction of the building are very important with
natural ventilation. As the effect is based on temperature differences, it is clear that the effect is
largest when the ventilation requirement is at its lowest (in winter).

The naturally created negative pressure is relatively small, even in winter in Finland reportedly
less than 20 Pa, and in summer may have to be assisted by exhaust pressure ventilation. Thus,
combinations of ventilation systems are applied that work alternately depending on the indoor
and outdoor air temperatures. In countries such as the Netherlands wind is the prevailing factor
that influences natural ventilation.

Automatically adjustable valves in the air inlets can be applied to control natural ventilation
(ACNV). Sensors at pig level send a signal to the system that adjusts the opening of the inlets
and thus increases or reduces the airflow.

Ventilation by drawing air from the manure pit in slatted floor systems is also applied and is
considered an efficient way to reduce concentrations of manure gases in the house. This system
has specific requirements of length and diameters of the air channels.
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Irrespective of design or principle applied, ventilation systems have to provide the required
ventilation rate, which varies with the different production stages and the time of year. Air
velocity around the animals must be kept below 0.15 — 0.20 m/s to avoid a sense of draught.

Mating and gestating sows have relatively low temperature requirements. In Spain and Italy,
many farms apply only natural ventilation, with air entering from outside directly into the
animal housing area. Nevertheless, in large installations, with a high density of animals,
ventilation requirements are met by means of fan ventilation.

Extractor fans are commonly used, but e.g. in Spain there is a trend towards pressure ventilation
systems linked to evaporative refrigeration (cooling systems), that enable not only ventilation
but also air temperature reductions inside the building.

Throughout Europe, in farrowing and weaning houses it is common to control the indoor
climate by operating automatic (sensor controlled) ventilation systems with heating of the air.
The inlet of the air is usually via a central corridor (indirect) and the design of the ventilation
system in the units is such that draught near the animals is avoided.

Extra local heating is applied to the piglets during their first weeks. Often, a heating lamp (gas
or electric) is installed above the solid (non-slatted) lying area. The lying surface itself can also
be heated by running hot water through tubes or a reservoir underneath the floor surface.

Weaners still have temperature requirements that require control of temperature and ventilation.
Heating may be required during cold weather and the following heating systems are used:
radiant heating-lamps, electric heating (thermal bedding with a resistance wire heating) and also
hot water heating-systems (under the floor or through aerial tubes).

Heating of the housing of growing and finishing pigs is not common, as their body heat is
usually sufficient to create a comfortable environment. In pens with growers, removable covers
are sometimes applied to create a more comfortable lying area in the early weeks. The majority
of houses for growers-finishers are naturally ventilated with air inlet directly into the pen area,
but extractor fans are also used.

Some farms, located in zones where summer temperatures are extremely high, use mist
evaporative cooling systems to decrease housing temperature.

2.3.2.3 lllumination of pig housing

Light requirements for pigs are laid down in Directive 91/630/EEC stating that pigs may never
be permanently kept in the dark and need light comparable with normal daylight hours. Light
must be available for good control of the animals and does not have a negative influence on pig
production. Light can be artificial or natural entering through the windows, but additional
electric light is normally applied.

Different lamps are used with different energy requirements Fluorescent light are up to seven
times more efficient than filament bulbs, but they are also generally more expensive to buy.
Lighting installations should conform with normalised standards for safe operation and must be
water-resistant. Lights are installed in such a way that sufficient radiation (light level) is assured
to allow the required maintenance and control activities.
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2.3.3 Pig feeding and watering systems
2.3.3.1 Pig feed formulation

Feeding of pigs is aimed at supplying the required amount of net energy, essential amino acids,
minerals, trace elements and vitamins for growth, fattening or reproduction. the composition
and supply of pig feed is a key factor in the reduction of emissions to the environment from pig
farming.

Pig feed formulation is a complex matter, combining many different components in the most
economical way. Different factors influence the composition of a feed. Components used for
feed formulation are determined by the location. For example in Spain, cereals are more
commonly used inland, whereas in the coastal zones cereals may be partially replaced by
cassava. It is now common that different feeds are applied enabling formulation closer to the
requirements of the pig. For example, 2-phase feeding is applied for sows and 3-phase for
finishers. This section can only give a short overview of the essential elements that are
combined in pig feed.

An important feature of a feed is its energy content and in particular the amount of energy that is
really available to the pig, the net energy. The net energy of a feed indicates the maximum
amount of energy that can be stored as fat tissue and is expressed in MJ/kg.

Essential amino acids for pigs are supplied, as their metabolism cannot supply them. They are:
arginine, histidine, isoleucine, leucine, lysine, methionine (+cystine), phenylalanine (+tyrosine),
threonine, tryptophan and valine. Concerning the two sulphur containing amino acids,
methionine and cystine, the last one is not essential, but as methionine is a precursor of cystine
(two molecules of cystine produce one molecule of methionine), they are always linked. The
first limiting amino acids are: lysine, methionine (+ cystine), threonine and tryptophan. To
prevent deficiency, pig feed has to meet minimum requirements by selecting the right
components or by adding synthetic amino acids. [172, Denmark, 2001] [201, Portugal, 2001]

The pigs’ requirement for minerals and trace elements is a complex matter, even more so due to
the interactions between them. Their doses in feeds are measured in g/kg (minerals) or mg/kg
(trace elements). The most important are Ca and (digestible) P for bone tissue. Ca is also
important for lactation and P is important for the energy system. Often their functionalities are
related and so therefore attention must be given to their ratio. The minimum requirements vary
for the different production stages or purposes. For early growth (including weaners) and
lactation, more Ca and P is required than for growing and finishing. Mg, K, Na and Cl are
usually given at levels sufficient to meet the requirements.

The requirements of trace elements are defined as minimum and maximum levels, as the
elements are toxic above certain concentrations.

Important trace elements are Fe, Zn, Mn, Cu, Se and 1. The requirements can usually be met, but
Fe is given by injection to suckling piglets. Copper and zinc can be added to the feed ration of
pigs in a quantity higher than the actual production needs in order to make use of the
pharmacological effects and the positive effects on production performance (auxinic effect).
However, European and national rules have been adopted, for example in Italy, regarding
additives in feeds, which places limits on the addition of copper and zinc in order to reduce the
quantity of these two metals in animal slurry.

Vitamins are organic substances that are important for many physiological processes, but can
usually not (or not sufficiently) be provided by the pig itself and therefore have to be added to
the pig’s feed. There are two types of vitamins:

e fat soluble vitamins: A, D, E, K
e water soluble vitamins: B, H (Biotin) and C.
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Vitamins A, D, E and K are supplied on a regular basis, but B-vitamins, H and C are supplied
daily, as the animal can not store them (except B12). There are minimum requirements for the
concentration of vitamins in pig feed, but the requirements of pigs are affected by many factors
such as stress, disease and genetic variation. To meet the varying requirements, feed producers
apply a safety margin, which means that usually more vitamins are supplied than necessary.

Other substances might be added to pig feed to improve:

e production levels (growth, FCR): e.g. antibiotics and growth promoting substances
e quality of feed: e.g. vitamins and trace elements
e technological characteristics of feed (taste, structure).

Organic acids and acid salts can be added for their effect on digestibility and to allow a better
use of the feed energy.

Enzymes are substances that enhance chemical reactions of the pigs’ digestive processes. By
improving digestibility, they increase the availability of nutrients and improve the efficiency of
metabolic processes [201, Portugal, 2001].

Most concern about the environmental importance of feed additives in intensive animal
production, is related to the use of the antibiotics, and the potential risk of the development of
drug-resistant bacteria. Their application is therefore strongly regulated and registration of these
substances is organised at a European level. Authorised antibiotics and growth promoters might
be used through the entire growing period, as they are not considered to leave any residues in
the body as their metabolites do not cross the intestinal barrier [201, Portugal, 2001].

A report has been drafted on the aspects of the use of antibiotics in the animal production sector
by the European Commission, [36, EC, 1999] and summarised in a note by Dijkmans [32, Vito,
1999]. It reports that the resistance of disease-spreading bacteria against a wide range of
antibiotics is a growing problem in human medical science. The growing resistance is caused by
the increased application of antibiotics in human health science, in veterinary science, and as a
feed additive in animal breeding and even for plant protection.

Due to the use of antibiotics in feed, antibiotic resistant micro-organisms might develop in the
gastro-intestinal tract of animals. Potentially these resistant bacteria can infest humans on or in
the vicinity of the farm. The genetic material (DNA) can be taken up by other bacterial human
pathogens. Potential routes for infection of humans are the consumption of contaminated meat
or water, or food contaminated by manure. There may also be a risk of infection of people living
near the farm.

In several countries, feeding without antibiotics is carried out, such as in Sweden, which has a
total ban on all feed antibiotics (including the ones authorised in the EU) and in Denmark which
has a total ban on the use of antibiotics in pig feed. In other MSs proposals are under discussion
for the total ban on the use of antibiotics. The true effects of antibiotics on FCRs and on manure
production are not agreed internationally. Similarly the environmental effects of antimicrobials
are also unknown, e.g. such as the resistance of soil and water, and the consequences for soil
and water ecology. Antibiotics still might be administered directly to animals in all MSs, even
although they are not used in feeds [183, NFU/NPA, 2001].

2.3.3.2 Feeding systems

There are no uniform systems practised across the whole of Europe for pig feeding. Feeding
systems can be linked with the feeding practice and feeding practice is normally linked with pig
production type. For example in the UK, there are weaner producers who produce pigs of 30 kg
from their own sows, fatteners who buy the 30 kg pigs and finish them at about 90 kg and

68 Intensive Rearing of Poultry and Pigs



Chapter 2

breeder-feeders who have their own sows, breed their own piglets and finish them at about
90 kg. [131, FORUM, 2001].

The design of the feeding installation depends on the structure of the pig feed. Liquid feeding is
most common, but for example in Spain dry feeding is applied in 98 % of the farms, and
mixtures are also applied. Regimes are ad libitum or restricted. For example in Italy the
following variation applies [127, Italy, 2001]:

e on mating/gestating sows: 80 % of farms operate liquid feeding; the other 20 %, dry feeding

e farrowing sows and weaning piglets are (it is assumed) given dry feed

e growing/finishing pigs are liquid-fed on 80 % of farms, 5 % are fed with wetted feed, feed
supplied as dry plus drinkers on 5 %, and dry-fed on 15 %.

As far as feeding systems are concerned, descriptions were given in [27, IKC Veehouderij,
1993] and [125, Finland, 2001]. The feeding system consists of the following parts:

the feeding trough
the storage facility
the preparation

the transport system
the dosage system.

Feeding can vary from fully hand-operated to fully mechanised and automated systems.
Troughs of different designs are used and provisions are made to prevent pigs lying in the
trough. Feed is often delivered dry and mixed with water. Different dry feeds are purchased to
allow a mixture close to the required nutrient content. Dry feed is usually transferred from the
storage to the mixing machines by augers.

Liquid feeders consist of a mixing container, where the feed is mixed with water, and tubes to
distribute it to the animals. The rationing of the mixture can be done automatically based on
weighing the exact amounts or can be computer controlled, mixing according to the feeding
plan and substituting feed when necessary. Liquid feeding can also be operated manually by
weighing and mixing the required amounts.

In some loose housing for mating and gestating sows, feeding machines consist of a central
feeding station detecting a label around the neck of the sow. The machine identifies the animal
and supplies the required amount. The amount and supply are adjusted to allow the sow to eat as
much and as often as it needs.

Distribution varies with the type of feed. Dry feed can be transported by a feeding cart or
mechanically through tubes or spiral feeders in the same way as liquid feed. Liquid feed is
pressed through a plastic tube system, in which the pressure is built up by the pumping system.
There are centrifugal pumps, which can pump large amounts and can achieve about 3 bar.
Displacement pumps have a lower capacity, but are less limited by pressure build up in the
system.

The choice of feeding system is important as it can influence daily weight gain, FCR and
percentage feed loss [124, Germany, 2001].
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Feeding system Daily v;(ilil;t gains Feed i;?ljgemion L(:;:es
Dry feeding 681 3.05 3.23
Automatic mash dispenser 696 3.03 3.62
Liquid feeding 657 3.07 3.64

Table 2.8: Effect of feeding system on weight gain, FCR and feed losses
[124, Germany, 2001]

2.3.3.3 Drinking water supply systems

For the supply of drinking water, a great variety of drinker systems are available. Drinking
water can be obtained from deep wells or from the public supply system. The quality of the
water is the same as that for human consumption. In some MSs, installations have a main
reservoir with a large capacity and with possibilities for disinfecting treatment; inside each
house or sector there may be smaller reservoirs to allow water distribution together with
medicines and/or vitamins. Different water supply systems are used, such as pipettes, shells or
canals [130, Portugal, 2001].

Drinking water can be distributed to the animals in different ways:

by nipple drinkers in the trough
by nipple drinkers in a cup

by a biting nipple

by filling the trough.

By pressing a nipple with its nose, the pig can make water run into the trough or the cup.
Minimum requirement capacities vary from 0.75 — 1.0 litres per minute for piglets and
1.0 - 4.0 litres per minute for sows.

A biting nipple gives water when the pig sucks on it and opens a valve. The water will not run
into a trough or cup. The capacity of the bite nipple is 0.5 — 1.5 litres per minute.

Watering the animals by filling the trough can vary between a simple tap to a computerised
dosing system measuring exactly the required volume.

2.4 Processing and storage of animal feed

Many on-farm activities involve the processing and storage of feed. Many farmers obtain feed
from external producers. It can be readily used or needs only very limited processing. On the
other hand, some large enterprises produce the major part of the basic ingredients themselves
and purchase some additives to produce the feed mixtures.

Processing of feedstuff consists of grinding or crushing and mixing. Mixing the feedstuffs to
obtain a liquid feed is often done shortly before feeding the animals, as this liquid cannot be
stored for a long period of time. Grinding and crushing are time-consuming and require a lot of
energy. Other energy-consuming parts of the installation are the mixing equipment and the
conveyor belts or air pressure generators used to transport the feed.

Feed processing and feed storage facilities are usually located as close as possible to the animal
housing. Feed produced on the farm is usually stored in silos or sheds as dry cereals; gas
emissions are then limited to the emission of carbon dioxide from respiration.
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Industrial feed can be wet or dry. If dry it is often pelleted or granulated to allow easier
handling. Dry feed is transported in tanker lorries and unloaded straight into closed silos,
therefore dust emissions are usually not a problem.

There are many different designs of silos and materials used. They can be flat at the bottom to
stand on the ground or conical, resting on a supporting construction. Sizes and storage
capacities are numerous. Nowadays, they are often made of polyester or similar material and the
inside is made as smooth as possible to prevent residues sticking to the wall. For liquid feed,
materials (resins) are applied to resist low pH products or high temperatures.

Figure 2.32: Example of silos built close to the broiler houses (UK)

Silos are usually a single construction, but (Italian) designs are on the market that can be
transported in parts and assembled in the farmyard. Silos are usually equipped with a manhole
for internal inspection and a device for air venting or relieving overpressure during filling.
Equipment is also applied for aeration and stirring of the contents (especially soya) and to allow
smooth transport of the feed out of the silo.

2.5 Collection and storage of manure

Manure is an organic material, which supplies organic matter to soil, together with plant
nutrients (in relatively small concentrations compared to the mineral fertilisers). It is collected
and stored either as liquid slurry or as a solid manure. Manure from intensive livestock is not
necessarily stored on-farm and particular care is taken in broiler units, because of the risk of
spreading disease.

Slurry consists of excreta produced by livestock in a yard or a building mixed with rainwater
and wash water and, in some cases, with waste bedding and feed. Slurry may be pumped or
discharged by gravity.

Solid manure includes farmyard manure (FYM) and consists of material from covered straw
yards, excreta with a lot of straw in it, or solids from a mechanical slurry separator. Most
poultry systems produce solid manure, which can generally be stacked. Pig manure is often
handled as slurry.
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Slurry can be stored for long periods of time in a storage facility under the animal house, but in
general inside storage is temporary and manure is regularly removed to an outside storage
facility in the farmyard for further processing. Storage facilities usually have a minimum
capacity to guarantee sufficient storage until further manure handling is possible or allowed
(Table 2.9). For slurry storage in particular, the required capacity has to allow for minimum
freeboard and for rainfall, depending on the type of slurry storage applied. The capacity depends
on the climate in relation with the periods in which the application to land is not possible or not
allowed in relation with the size of the farm (animal numbers) and the amount of slurry
produced and is expressed in months rather than in m’. A commonly used storage period is
6 months and large slurry tanks can easily contain 2000 m® or more.

External manure storage
EU Member State capacity ” Climate
(months)
Belgium 4-6 Atlantic/Continental
Luxembourg 5 Atlantic/Continental
Denmark 6-9 Atlantic
. 12
Finland (except for deep litter) Boreal
France 3, 4 and (Brittany) 6 Atlantic
Germany 6 Continental
Austria 4 Continental
Greece 4 Mediterranean
Ireland 6 Atlantic
Italy 3 (solid manure) Mediterranean
5 (slurry)
Portugal 3-4 Mediterranean
Spain 3 or more Mediterranean
Sweden 8-10 Boreal
6 (pig slurry) .

the Netherlands length of cycle indoors for poultry Alantic
UK 4-6 Atlantic
1) deep litter of loose-housed poultry systems is considered as storage space

Table 2.9: Times of storage of poultry and pig manure in a number of MSs
[191, EC, 1999]

Manure can have a relatively high dm-content (dried poultry manure and litter-based manure) or
can be a mixture of manure, urine and cleaning water called slurry. Facilities for the storage of
manures are normally designed and operated in such a way that the substances they contain
cannot escape.

The design and the material to be used often have to be chosen in accordance with specifications
and technical requirements laid down in guidance notes or in national or regional regulations
(e.g. Germany, UK, Belgium). The regulations are often based on water regulations and their
objective is to prevent any contamination of ground- or surface water. They also include
provisions for maintenance and inspection and procedures to follow in case of an escape of
liquid manure which could pose a risk of damage to water resources.

Spatial planning of manure storage on-farm is regulated for protection of water sources and to
protect sensitive objects in the vicinity of the farm against odour. Regulations prescribe
minimum distances, depending on the number of animals and on site-specific features, such as
prevailing wind direction and the type of neighbouring objects.
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The following types of manure storage systems are commonly applied:

e storage for solid and litter-based manure
e slurry tanks
e carth-banked stores or lagoons.

2.5.1 Poultry manure

Most solid manure is produced in buildings and may be stored in the same building until
cleared out after the production cycle, i.e.:

e approximately annually for laying hens in deep pit and deep litter systems
e every 6 weeks or so for broilers (table chickens)
e cvery 16 to 20 weeks for turkeys, and every 50 days for ducks.

For example, in the Netherlands the majority (89 %) of layer and poults houses have a storage
capacity of 1 week, 10 % have a capacity of 1 year and 1 % of up to 3 years (deep pit systems).

Some (laying hen) egg production systems allow for more frequent, almost daily removal of
manure. For free range systems, birds have access to the outside environment and some
droppings will be deposited in fields.

Laying hens produce droppings with typical moisture contents of 80 — 85 %, reducing to around
70 — 75 % with regular daily mucking out. The initial moisture content is likely to be mainly
influenced by nutrition, whilst the drying rate is affected by the external climate, house
environment, ventilation and the manure handling system. Some systems enable manure to be
dried to lower moisture contents in order to reduce ammonia emissions. Some laying hens use a
litter-based system similar to broilers. In-house manure collection and storage systems are
described in Section 2.2.1.

Broilers (table chickens) are typically bedded on wood shavings, sawdust or straw which, when
combined with bird droppings, produces a fairly dry (around 60 % dry matter) friable manure,
often referred to as poultry litter. Sometimes shredded paper is used as a bedding material.
Poultry litter quality is affected by temperature and by ventilation, drinker type and
management, feeder type and management, stocking density, nutrition and bird health. Systems
are described in Section 2.2.2.

Turkeys are typically bedded on wood shavings to about 75 mm depth, which produces a litter
of around 60 % dry matter, similar to broiler litter. Systems are described in Section 2.2.3.

Ducks are normally bedded on straw applying highest amounts in finishing accommodation. A
lot of water is spilled and this results in a litter relatively low in dry matter (around 30 % dry
matter). Systems are described in Section 2.2.3.

2.5.2 Pig manure

Slurry may be stored beneath fully-slatted or partly-slatted floors of livestock buildings. The
storage period can be quite short but may extend to several weeks, depending on design. In-
house manure collection and storage systems are described in Section 2.3. Where further storage
is required, slurry is usually sluiced by gravity or pumped to collection pits and/or directly to
slurry stores. In some cases a slurry tanker is used.

Where significant quantities of straw are used for bedding, solid manure is created which may
be removed from buildings regularly (every 1, 2 or 3 days) or (in deep-strawed buildings) after
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batches of pigs are moved every few weeks. Solid manure and FYM are typically stored in
concrete yards or on field sites ready for spreading to land.

Many pig farms produce both slurry and solid manure. There is a tendency to collect the
excreta and urine separately to reduce ammonia emissions from housing (see Chapter 4). They
may be mixed again in storage if further treatment of the slurry and/or the solid manure is not
required [201, Portugal, 2001].

2.5.3 Storage systems for solid and litter based manure (FYM)

Solid and litter-based manures are normally transported by frontloader or (chain) belt systems
and stored on an impermeable concrete floor in the open or in closed barns. The store can be
equipped with side walls to prevent slurry or rainwater leaking away. These constructions are
often attached to an effluent tank to store the liquid fraction separately. The tank may be
emptied regularly or the contents may be moved to a slurry store. Double storey constructions
are also applied that allow the liquid fraction of manure and rainwater to drain into a basin
underneath the manure storage area (Figure 2.33).
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Figure 2.33: Storage of littered manure with separate containment of the liquid fraction (Italy)

Temporary field heaps are created prior to field application. They may remain in place for a few
days or up to several months and should be sited where there is no risk of run-off entering

watercourses or groundwater.

Only one Member State (Finland: General Agricultural Environment Protection Scheme under
their Agri-Environment Programme to which about 90 % of farmers belong) currently requires
farmers to provide a cover for such heaps.
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2.5.4 Storage systems for slurry
2.5.4.1 Slurry storage in tanks

Slurries are pumped from the slurry pit or slurry channel inside the housing to an external slurry
storage. Slurry is transported via a pipeline or by means of a slurry tank, and can be stored in
slurry tanks above or below ground.

Slurry storage systems consist of collection and transfer facilities. Collection facilities are
structural-technical facilities (channels, drains, pits, pipes, slide gates) for the collection and
piping of liquid manure, slurry and other effluents, including the pumping station. Valves and
sliding gates are important devices to control (back)flow. Although single valve designs are still
common, double valve (sliding gate) designs are recommended for safety reasons.

The structural-technical facilities intended for homogenisation and transfer of liquid manure and
slurry are called transfer facilities.

Below-ground tanks and reception pits are often used to store small amounts of slurry and can
act as reception pits to collect slurry before it is pumped to a larger slurry store. They are
usually square constructions built from rendered reinforced blocks, reinforced concrete made on
site, ready-made concrete panels, steel panels or glass fibre-reinforced plastic (GRP). With
blocks or bricks, extra attention is paid to the impermeability by applying elastic coating or
lining. Occasionally, larger stores are constructed with reinforced concrete or block-work, or
concrete panels; they may be above ground or partly below ground, and are often rectangular in
shape. Below-ground tanks made of reinforced concrete elements with capacities up to 3000 m’
are the most common storage for slurry in cold regions like Finland [188, Finland, 2001].

Aboveground circular stores are normally made from curved steel panels or concrete sections.
Steel panels are coated to protect them against corrosion, usually by coating them with paint or
a ceramic layer. Some concrete panel stores may be partly below ground. Normally all stores
are built on a properly designed reinforced concrete base. In all tank designs, the thickness of
the base plate and the suitability of the seal at the joint of the wall and the tank base are very
important features to prevent slurry from leaking away. A typical system has a reception pit
with a grid cover next to the main store. A pump is used to transfer slurry to the main store; the
pump can be fitted with an extra outlet to allow slurry mixing in the reception pit. Aboveground
slurry tanks are filled via a pipe with an opening above or below the slurry surface. Prior to
discharge or filling, liquid manure is normally thoroughly mixed with hydraulic or pneumatic
stirring systems to agitate sediment and floating matter and to obtain even distribution of the
nutrients. Slurry mixing can be carried out using propellers, either mounted through the side of
the store or suspended from a gantry over the top of the store. Stirring can cause sudden releases
of large quantities of noxious gases and proper ventilation is required, particularly if done in
housing.

The main store may have a valve outlet to allow emptying back to the reception pit, or
alternatively it can be emptied using a pump located in the store (Figure 2.34).

Slurry tanks can be open or may be covered with a natural or artificial layer of floating matter
(such as granulated materials, straw chaff or floating membrane) or with a firm cover (such as a
canvas or concrete roof) to keep rainwater out and to reduce emissions.
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Jetter to fill tank

Platform and ladder
handrails and
trapdoor for safety

Pump
for filling tank or
Ioading field spreader

Valves

Mixzer for agitation
through the wall

Figure 2.34: Example of aboveground slurry tank with belowground receiving pit
[166, Tank manufacturer, 2000]

2.5.4.2 Slurry storage in earth-banked stores or lagoons

Earth-banked walls or lagoons are commonly applied in many MSs to store slurry for extended
periods of time. Their design varies from simple ponds without any provisions to relatively well
monitored storage facilities with thick plastic sheets (e.g. polythene or butyl rubber) on the
bottom, protecting the soil underneath. The capacity of a lagoon depends on the slurry
production of the enterprise and the operational requirements. There are no specific measures
characterising a typical lagoon when it is constructed only for storage purposes [201, Portugal,
2001]. Slurry can be mixed using pumps or propellers.

The soil used to construct an earth-banked store must have special properties to ensure stability
and low permeability, which usually means a high clay content. These stores are built below,
above or partly-below/partly-above ground level. Earth-banked stores also include a minimum
allowance for freeboard (Figure 2.35).

Slight camber

Freehoard 750 mm

1in2

Well-graded impermeable
s0il with 20 - 30 % clay content

V/‘ Keyed foundation

Impermeable foundation soil
containing at least 20 - 30 % clay

Figure 2.35: Example of earth-banked slurry store and design features
[141, ADAS, 2000]

Slurry is transported by pipelines or with a vacuum tank and for this earth-banked stores can be
equipped with an access ramp. The earth-banked store is often fenced off to prevent accidents.
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On some farms (e.g. in Italy and Portugal) a multiple earth-banked store or lagoon system is
used. In Portugal, these systems are normally designed and operated to comply with treatment
requirements. Nevertheless, as the slurries have to remain in these systems for a considerable
period of time, the lagoons can also serve as storage [201, Portugal, 2001]. In each store slurry
is held for a certain period of time for aerobic or anaerobic degradation. Finally, slurry is
removed from the last slurry store for further processing. Transport between the different stores
can be mechanically or by gravity, using the natural height differences of the site.

2.5.4.3 Slurry storage in flexible bags

For the short-term storage of relatively small amounts of slurry, flexible bags are used. They
may be moved from site to site (when empty). Larger bags may be sited more permanently in
earthworks to provide longer-term storage. Such stores are filled and emptied by pump and the
larger stores can be provided with mixer units.

2.6 On-farm manure processing
[17, ETSU, 1998], [125, Finland, 2001], [144, UK, 2000]

A number of manure treatment systems are applied, although the majority of farms in the EU
are able to manage manure without recourse to the techniques listed below. Some treatments are
carried out in combination. Other novel processes may still be subject to research and
development or are used on only a very few farms. In some areas manure treatment is centrally
organised and manure is collected from a number of farms for treatment in a communal
treatment facility.

Manure treatment prior to or instead of landspreading may be performed for the following
reasons:

to recover the residual energy (biogas) in the manure

to reduce odour emissions during storage and/or landspreading

3. to decrease the nitrogen content of the manure to prevent groundwater and surface water
pollution as a result of landspreading and to reduce odour

4. to allow easy and safe transportation to distant regions or to other sites for application in

other processes.

N —

The latter two systems are implemented in regions with a nutrient surplus.

1. Using the energy value of manure: Organic compounds are converted to methane by the
anaerobic biological digestion of manure. Methane can be recovered and used as a fuel at the
farm or in the neighbourhood

2. Reduce odour emissions during storage and/or landspreading: Manure may give rise to
odour nuisance during or after storage. This can in some instances be reduced by aerobic or
anaerobic treatment or by additives. [174, Belgium, 2001]

3. Reduction of nitrogen content of manure: Nitrogen compounds in manure (organic,
ammonium, nitrites and nitrates) can be converted to the environmentally neutral nitrogen gas
(N,). Techniques to reduce nitrogen content of manure are:

e incineration: oxidises nitrogen compounds to nitrogen gas

e Dbiological denitrification: bacteria convert organic and ammonium nitrogen to nitrates and
nitrites (nitrification) and further still to nitrogen gas (denitrification)

e chemical oxidation: supplementing manure with oxidising chemicals and increasing the
temperature and pressure also results in the oxidation of nitrogen compounds
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4. Processing of manure for marketing of manure compounds and/or easy and safe
transportation: The water content and volume of the manure are reduced. In addition,
pathogenic micro-organisms present in the manure can be inactivated (this prevents spreading of
livestock pathogens to other regions), and odour emission is reduced. Sometimes different
manure compounds are separated for market reasons. The following techniques are often used:

e filtration: separation of solid (most of the P) and liquid (most of the N) fractions

e ammonia stripping: after pH adjustment, NH; is stripped from the manure fluid and
captured

e membrane filtration: after pre-filtration, reverse osmosis is used to separate nitrogen and
phosphorus salts from water

e chemical precipitation: addition of MgO and H;PO, results in the precipitation of
magnesium ammonium phosphate

e cvaporation: liquid manure is heated or depressurised, vapours are condensed and further
treated

e drying: solid manure is dried by ambient air or animal body heat (see also Section 4.5), by
burning fossil fuels or by burning biogas from manure fermentation

e lime treatment: increasing the pH results in the separation of NH;, an increase in
temperature and a volume reduction

e composting: the volume of the solid pig manure fraction or poultry manure is reduced and
many pathogens are inactivated by biological degradation of organic material. (Compost of
poultry litter is, for example, used in the mushroom industry in Ireland)

e pelletising: dried manure may be converted to fertiliser pellets.

In the following sections some of the treatment techniques are discussed in more detail.

2.6.1 Mechanical separators

Mechanical separation is used on some pig farms to convert raw slurry into separated
fibre/solids (ca. 10 % by volume) and a separated liquid (ca. 90 % by volume). A wedge wire
run-down screen or vibrating screen produces solids of about 8 — 10 % dry matter. Separators,
which press and squeeze slurry against a fabric belt or perforated stainless steel screen, produce
solids ranging from 18 — 30 % dry matter. Other techniques are sedimentation, centrifugation or
membranes. Occasionally, separation is enhanced by the use of chemical flocculants. Generally,
the liquids produced by mechanical separation are more easily managed during storage and
handling than raw slurry. (Separation is practised in many countries, but especially in Italy
where, in some regions, there is a requirement to separate pig slurry).

Composting can be applied afterwards to enhance the value of the solid product. Aerobic
treatment can be applied to further reduce nitrogen surplus in the remaining liquid fraction or
this fraction is applied to land without further treatment.

2.6.2 Aerobic treatment of liquid manure

On some pig farms, aerobic treatment is used to reduce odour emissions from pig slurry and, in
some cases, to reduce its nitrogen content. Liquid manure is composted by means of aeration
(liquid composting) or by mixing it with an adequate amount of litter. The mixture can then be
composted in a stack or drum. In aeration, aerobic treatment is used to improve the properties of
liquid manure without drying and solidifying the manure. Manure contains large quantities of
nutrients for plants and micro-organisms, as well as microbes that are capable of utilising these
nutrients. The air conducted into liquid manure starts aerobic decomposition, which produces
heat, and as a result of the aeration bacteria and fungi which use oxygen in their metabolism
multiply. The main products from the activity of micro-organisms are carbon dioxide, water and
heat.
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Designs are site-specific and take into account loading rate and the time treated slurry needs to
be stored before being applied to land. Such systems may include the use of mechanical
separators. (France, particularly Brittany, has some treatment plants for reducing N and P, while
many countries have a few examples of aerobic treatment for reducing odour e.g. Germany,
Italy, Portugal and the UK). Aeration is also applied to prepare slurry for it to be used to flush
gutters, tubes or canals under slatted floors.

2.6.3 Aerobic treatment of solid manure (composting)

Composting of solid manure is a form of aerobic treatment which can occur naturally in
farmyard manure heaps. High porosity (30 — 50 %) is required for sufficient aeration.
Temperatures in the compost heap are between 50 and 70 °C and kill most of the pathogens.
Compost with a dry matter of up to 85 % can be produced.

Suitability for application depends on the structure of the manure, but requires a minimum dry
matter content of 20 %. Typical FYM heaps do not satisfy the requirements for thorough
composting. With controlled application, manure is composted in stacks of a size that suits the
aerobic conditions and the use of machinery. Best results are obtained by using well-chopped
straw and solid manure in the right proportions and by controlling temperature and moisture
content in long narrow ‘windrows’. Composting can also be performed in a barn (e.g. pre-dried
poultry manure). Specific systems have been developed that consist of a combination of tanks
with aeration and stirring equipment to enhance the fermentation process and containers or
boxes for further fermentation and drying.

Properly composted solid manure significantly reduces the volume of material spread to land
and the amount of odour released. For easier handling, pelletising is applied in addition to
composting.

2.6.4 Anaerobic treatment

Anaerobic digestion is used on some pig farms to reduce odour emissions from slurry. The
process is carried out in a biogas reactor in the absence of oxygen. Processes can vary with
temperature, process management, operating time and substrate mixing. In practice, the
mesophilic process (at 33 — 45 °C) is most common. The thermophilic process is applied in
large reactors.

The final products of digestion are biogas (approximately 50 — 75 % methane and 30 — 40 %
carbon dioxide) and a stabilised treated slurry. The biogas can be used for heating, or for
generating electricity. Application may include the use of mechanical separators, usually after
digestion.

2.6.5 Anaerobic lagoons

This treatment is applied for pig slurry in warmer climates (e.g. Greece and Portugal). In Greece
all pig slurry must be treated to comply with certain legal conditions, whereas in Portugal legal
conditions only apply to discharges to watercourses). The treatment system may involve
mechanical separation of the solids and subsequent separate treatment of solids and liquids. The
liquid is put in a settling basin or lagoon, and overflows or is pumped into the anaerobic lagoon
system (often 3 to 5 earth-banked structures). The lagoons serve as a storage for waste water as
well as for the biological treatment. Designs are site-specific: for example, in Italy, covers are
used to collect biogas.
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2.6.6 Pig manure additives
[196, Spain, 2002]

Under the generic denomination of manure additives are a group of products made up of
different compounds that interact with the manure, changing its characteristics and properties.
These products are applied to the pig manure in the pits, and the following effects are described
to different degrees in the label of every product:

a reduction in the emission of several gaseous compounds (NH; and H,S)
a reduction of unpleasant odours

a change in the physical properties of the manure to make easier its use
an increase in the fertilising value of the manure

a stabilisation of pathogen micro-organisms.

M

Usually, the items 2 and 3 are the main reasons for their use at a farm level. Below the
techniques 1 — 5 are detailed.

1. additives for reducing the emission of several gaseous compounds: The decrease in
gaseous emissions achieved through its use (mainly NH; and H,S) is one of the most interesting
yet controversial points. Its has been well documented that up to 90 % of the N produced by the
pigs is as urea. When the urease produced by faecal micro-organisms comes into contact with
urea, the following reaction occurs:

CO(NH,), + 3 H,0 — 2 NH, + HCO; + OH'

This reaction is highly influenced by temperature and pH, for example, under 10 °C or at a pH
below 6.5 the reaction stops.

2. additives for reducing unpleasant odours: Odour results from the mix of different
compounds under anaerobic conditions. More than 200 substances involved have been
1dentified, such as:

volatile fatty acids

alcohols (indol, skatole, p-cresol, etc)

H,S and derivatives

ammonia

other N compounds (amines and mercaptans).

There is a huge variation in the proportion and concentration of every substance depending on
the type of farm, nutrition and nutritional management, and climatic conditions. This could
explain why in many instances the effectiveness of these compounds against odours could not
be proven under farm conditions.

3. additives for changing the physical properties of the manure: The objective of the
additive is to make the manure easier to handle. These additives are probably the most used and
their effects are well known. Their use results in an increase in manure flowing, an elimination
of superficial crusts, a reduction of solved and suspended solids and a reduction in the
stratification of the manure. However, these effects were not demonstrated in every comparable
case.

Their application might make the cleaning of the manure pits easier, and thereby might shorten
the cleaning time required and allow a saving in water and energy consumption. Moreover,
since the manure is more homogeneous, it eases the manure’s agricultural use (better dosing).

4. additives for increasing the fertilising value of the manure: This effect is in fact derived
from the reduction in NH; emissions, thereby keeping this N retained in the manure (in many
cases through the increased synthesis of the microbial cells, giving higher levels of organic N).
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5. additives for stabilising pathogens micro-organisms: There are many different micro-
organisms in manure, part of these contribute to the gaseous emissions and odours. It is also
possible to find faecal coliforms and Salmonella and other pig pathogens, virus, eggs of flies
and nematoda in the manure.

Usually, the longer the storage period the higher the decrease in pathogens, because of the
different requirements of temperature and pH. The pH decreases within the first month of
storage (from 7.5 to 6.5 because the microbial synthesis of volatile fatty acids) which has a
negative effect on pathogens survival. Some of the manure additives have been designed to
control them, especially the eggs of flies.

Types of manure additives

e masking and neutralising agents: These are a mix of aromatic compounds (heliotropin,
vanillin) that work by masking the manure odour. The agent is easily destroyed by manure
micro-organisms. Its actual efficacy is questionable.

e adsorbers: There are a large number of substances that have demonstrated an ability to
adsorb ammonia. Some types of zeolites called clinoptilolites have shown the best effect,
being added either to the manure or to feed on ammonia emission. They are also able to
improve soil structure and have the added benefit that they are not toxic or hazardous. Peat
gives similar results and is also sometimes used.

e urease inhibitors: These compounds stop the reaction described earlier preventing urea
from being transformed into ammonia. There are three main types of urease inhibitor:

1. phosphoramides: applied directly to the soil. Show a good effect. They work better in
acid soils, but could affect soil micro-organisms

2. yucca extracts (Y. schidigera): many trials have been done to assess its potential but the
available information is controversial, showing good results in some cases, but no effect
at all in other cases

3. straw: considered as an adsorbant in many references. However besides the absorbing
effect, it also increases the C:N ratio. Its use is controversial because in many other
works it shows an increase in ammonia emissions.

e pH regulators: there are two main types:

1. acid regulators: usually inorganic acids (phosphoric, hydrochloric, sulphuric). In general
they show good effects but their costs are very high and the substances themselves are
dangerous. Their use is not recommended at farm level

2. Ca and Mg salts: these salts interact with manure carbonate, decreasing the pH. They
could increase the fertilising value of the manure but could also increase the salinity of
the soil (chlorides). They are used sometimes, but mainly in combination with other
additives.

e oxidising agents: Their effects are through:

e oxidation of the odour compounds
e providing oxygen to aerobic bacteria
e inactivating the anaerobic bacteria that generate odorous compounds.

The most active are strong oxidising agents such as hydrogen peroxide, potassium
permanganate or sodium hypochloride. They are hazardous and not recommended for farm use.
Some of them (formaldehyde) could be carcinogens. Ozone application has demonstrated its
efficacy but operational costs are very high.
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e flocculants: are mineral compounds (ferric or ferrous chloride and others) or organic
polymers. Phosphorus is highly decreased but their use generates waste that is difficult to
manage

e disinfectants and antimicrobials: chemical compounds that inhibit the activity of the
micro-organisms involved in odour generation. They are expensive to use and with
sustained use an increase in dosing is needed

e biological agents: these can be divided into:

1. enzymes: their use is to liquefy solids. They are not hazardous. The actual effect depends
strongly on the type of enzyme, the substrate and a proper mixing
2. Dbacteria:

e exogenous strains: they have to compete with natural strains which makes getting good
results more difficult. Their use is better in anaerobic pits or lagoons to reduce the
organic matter producing CH, (sowing of methanogens bacteria is more efficient and
sensitive to pH and temperature). High efficacy but frequent re-sowing has to be carried
out

e promote natural strains: this is based on adding carbonate substrates (increased C:N
ratio). Its effect is based on the use of ammonia as a nutrient, but they need a sufficient
source of C to develop an efficient synthesis process, changing ammonia on the organic
N of cell tissue. Re-sowing has to be carried out too, to avoid reverting to the starting
point. They are not hazardous and no significant cross-media effects have been
reported.

Overall efficacy of manure additives and farm use: Nowadays there are many manure
additives in the market, but the efficacy has not been demonstrated in every case. One of the
main problems is the lack of standard techniques to test and analyse the results. Another
problem with their use is that many trials have only been developed under experimental
conditions in laboratories and not on-farm, where big variations in nutrition, the management of
nutrition, pH and temperature can be found. Besides this, there is also sometimes a huge volume
of manure to be mixed with the additive in a pit or lagoon, and the results achieved often depend
a lot more on the mixing efficiency than on the lack of efficacy of the additive. Improving the
flow characteristics seems to be strongly related with a good mixing.

The efficacy of every compound is highly dependent on the correct dosing, right timing and a
good mixing. In some cases a small effect has been observed of an increase in the fertilising
value, but this effect is related to the type of crop, the time of application and dosing.

It has to be highlighted that in many cases the effects on human or animal health or other
environmental effects by using additives are not known and this, of course, limits their
applicability.

2.6.7 Impregnation with peat

Liquid manure can be converted into solid manure by mixing it with peat. There are mixers for
this purpose, which makes this method quite usable in practice. Straw or sawdust can also be
used as litter material, but Finnish work has shown that peat absorbs water and ammonia more
efficiently, and also prevents the growth of harmful microbes. This method has been
recommended especially on farms in Finland, where the storage capacity of the liquid manure
tank is not adequate to accommodate all the liquid manure produced but where building a new
tank is not considered profitable. Peat manure is good soil improvement material for soil that is
poor in humus. Liquid manure mixed with peat produces fewer odours than liquid manure
alone, here the carefully mixed liquid manure is pumped into a machine which mixes liquid
manure with peat into litter manure.
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2.7 Manure application techniques

A range of equipment and techniques are used to spread slurry and solid manure to land. These
are described in the following sections. Currently much of the slurry is applied to land using
machinery which broadcasts the material across the width of spread by throwing it into the air.
In some countries (e.g. the Netherlands) the use of band spreaders and injectors for slurry is
required to reduce emissions. Solid manures are broadcast after being chopped or shredded into
smaller pieces. Sometimes manure is incorporated into soil by ploughing, discing or using other
suitable cultivation equipment. Contractors are often used for manure spreading and manure is
not always spread on the producer’s own land.

Nitrate from agricultural land is the main source of nitrate in rivers and aquifers in Western
Europe. High levels of nitrate in certain waters have given rise to environmental and health
concerns which are reflected in the EC Nitrate Directive (91/676/EEC), which is aimed at
reducing nitrate pollution from agriculture. MSs are required to designate Nitrate Vulnerable
Zones and draw measures under an ‘Action Programme’. The measures include nitrogen limits
for organic manures, closed periods when some manures (high in available N) cannot be spread
to grassland and arable land (on sandy and shallow soils), and the identification of other
situations when manures should not be applied. In Ireland P-load is used as a limiting factor as
well.

Many countries have other legislation governing the landspreading of manures to try and
balance the amounts applied with the nutrient requirements of the crop (e.g. the Netherlands -
Minerals Accounting System, Denmark - compulsory annual fertiliser plans; and Ireland -
nutrient management plans required under Integrated Pollution Control licensing for pig and
poultry units). In some cases this is for specific regions but variations can occur (Belgium,
Germany and Italy). In many countries manure spreading is not allowed during certain periods
in the autumn and winter seasons. Some countries (e.g. Italy, Portugal and Finland) have
specific limits on livestock densities expressed in livestock units per hectare.

Landspreading is further regulated by limiting it to certain periods of the year or to maximising
it in other periods, e.g. manure application is usually at its maximum in the autumn period after
harvesting. In some cases landspreading in spring can be advisable.

In other countries and areas where landspreading is not controlled by specific legislation,
reliance is placed on advice, often in published guidelines such as ‘Codes of Good Practice’ (the
UK).

If properly applied, landspreading of manure has benefits in terms of saving mineral fertiliser,
improving arid soil conditions as a consequence of the addition of organic matter, and in
reducing soil erosion. It is complex to control and regulate manure application, as on many
occasions the farmer who has an intensive livestock enterprise may not own the receiving land.
However, landspreading is environmentally important because of its potential for odour and
ammonia emission during spreading and for emissions of nitrogen and phosphate to soil,
groundwater and surface water. Energy consumption of the spreading equipment could also be
considered. Application techniques and equipment, which are detailed in the following sections,
vary depending on:

e type of manure (slurry or dry manure)
e land use
e structure of the soil.
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2.7.1 Slurry transport systems

There are four main types of slurry transport systems used in Europe and that can be used in
combination with different slurry distribution systems. The features of these transport systems
are set out in Table 2.10 and listed below:

2.7.1.1 Vacuum tanker

the slurry is sucked into the tanker by using an air pump to evacuate the air from the tank to
create a vacuum; the tanker is emptied using the air pump to pressurise the tanker, thereby
forcing the slurry out

can be used for most slurry transport jobs; versatile applicability.

2.7.1.2 Pumped tanker

the slurry is pumped into and from the tanker using a slurry pump, either a centrifugal (e.g.
impeller type) or positive displacement pump (PD pump), such as lobe type pump

generally have better spreading precision (m® or tonnes/ha) than vacuum tankers

PD pumps require more maintenance.

2.7.1.3 Umbilical hose

the slurry is fed by a drag hose to the distribution system, fitted to the tractor; the hose is
supplied with slurry usually directly from the slurry store by a centrifugal or positive
displacement pump

possible crop damage as hose drags across the ground; hose damage and wear can be a
problem on abrasive or flinty ground

tends to be used where high application rates are applicable and on wetter soils where
heavier machinery would mark land (with increased potential for run-off).

2.7.1.4 Irrigator

this is a self-propelled machine with flexible or reeled-in hoses usually fed from a network
of underground pipes, with a centrifugal or positive displacement pump, situated near the
slurry store

suitable for semi-automatic operation, but anti-pollution safeguards needed (e.g. pressure
and flow switches)

irrigators tend to be associated with high application rates.
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Transport system
Features
Vacuum tanker |Pumped tanker |Umbilical hose |Irrigator

Range of dry matter |Upto 12 % Upto 12 % Upto 8% Upto3 %
Requires separation or No No (centrifugal) |No (centrifugal) Yes
chopping Yes (PD pump) |Yes (PD pump)

< < (depends on
Work rate e s =< field size/shape)
Accuracy of 4 44 (centrifugal) |44 (centrifugal) m
application rate 444(PD pump)  |444(PD pump)
Soil compaction 1T 11T T T

. € (centrifugal)

Capital costs € € € (PD pump) €€€ €€
Labour requirement
per m’ Hpp Hpp pp u
Number of arrows, ticks etc. indicates input level or value, e .g. irrigator requires low labour input

Table 2.10: Qualitative comparison of characteristics of four slurry-transport systems
[51, MAFF, 1999]

2.7.2 Slurry application systems
2.7.2.1 Broadcast spreader

A distribution system is used to bring the slurry onto the land. A widespread technique to
landspread manure is the combination of a tractor with a tank with a spreading device at the
rear. The broadcast spreader can be considered as a reference system (Figure 2.36). The
untreated slurry is forced under pressure through a discharge nozzle, often onto an inclined
splash plate to increase the sideways spread.

Figure 2.36: Example of a broadcast spreader with a splash plate
[51, MAFF, 1999]

Figure 2.37 shows a hose-reel irrigator with a ‘raingun’ attached to a moveable trolley, which is
also a broadcast spreader. The trolley is pulled out to about 300 metres with its supply pipe and
is wound back to the reel (using the supply hose) where it automatically shuts off. Dilute slurry
is pumped to the hose-reel from the slurry lagoon via a main pipe — often buried underground
and with valved outlets in a number of places in the field. The applicator in this picture is the
‘raingun’ that operates at a high connection pressure. [220, UK, 2002]
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Figure 2.37: Example of a raingun
[220, UK, 2002]

Broadcasting can also be operated with a low trajectory and at a low pressure to produce large
droplets, to avoid atomisation and wind drift. Figure 2.38 shows a tractor applying dilute pig
slurry (in April) through a boom with 2 splash plates in a crop of winter wheat. The slurry is
supplied to the tractor/boom using an umbilical hose from the slurry lagoon. It is possible to
apply slurry to winter wheat crops at later dates than April. In Suffolk, England, pig slurry is
often very dilute and will run-off the crop onto the soil; therefore leaf scorch is not an issue.

Figure 2.38: Example of a broadcast technique with low trajectory and low pressure
[220, UK, 2002]

Figure 2.39 shows the same type of boom applicator with 2 splash plates, but this time on the
back of a tractor and tanker combination, applying slurry to winter wheat in Hampshire,
England. Slurry is supplied from the tanker and is spread, again, with a low trajectory and at
low pressure.
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Figure 2.39: Example of a broadcast technique with low trajectory and low pressure
[220, UK, 2002]

2.7.2.2 Band spreader

Band spreaders discharge slurry just above ground level in strips or bands through a series of
hanging or trailing pipes attached to a boom. The band spreader is fed with slurry from a single
pipe, it thus relies on the pressure at each of the hose outlets to provide an even distribution.
Advanced systems use rotary distributors to proportion the slurry evenly to each outlet. The
width is typically 12 m with about 30 cm between bands.

The technique is applicable to grass and arable land, e.g. for applying slurry between rows of
growing crops. Because of the width of the machine, the technique is not suitable for small,
irregularly shaped fields or steeply sloping land. The hoses may also become clogged if the
straw content of the slurry is too high.

Figure 2.40: Example of a band spreader fitted with rotary distributor to improve lateral
distribution
[51, MAFF, 1999]

2.7.2.3 Trailing shoe spreader

This is a similar configuration to the band spreader with a shoe added to each hose allowing the
slurry to be deposited under the crop canopy onto the soil. This technique is mainly applicable
to grassland. Grass leaves and stems are parted by trailing a narrow shoe or foot over the soil
surface and slurry is placed in narrow bands on the soil surface at 20 — 30 cm spacings. The
slurry bands should be covered by the grass canopy so the grass height should be a minimum of
8 cm. The machines are available in a range of widths up to 7 — 8 m. Applicability is limited by
size, shape and slope of the field and by the presence of stones on the soil surface.
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Figure 2.41: Example of a trailing shoe spreader
[51, MAFF, 1999]

2.7.2.4 Injector (open slot)

Slurry is injected under the soil surface. There are various types of injector but each fits into one
of two categories; either open slot shallow injection, up to 50 mm deep; or deep injection over
150 mm deep.

This technique is mainly for use on grassland. Different shaped knives or disc coulters are used
to cut vertical slots in the soil up to 5 — 6 cm deep into which slurry is placed. The spacing
between the slots is typically 20 — 40 cm, with a working width of 6 m. The application rate
must be adjusted so that excessive amounts of slurry do not spill out of the open slots onto the
soil surface. The technique is not applicable on very stony soil nor on very shallow or
compacted soils, where it is impossible to achieve uniform penetration of the knives or disc
coulters to the required working depth.

Figure 2.42: Example of an open-slot shallow injector
[51, MAFF, 1999]

2.7.2.5 Injector (closed slot)

This technique can be shallow (5 — 10 cm depth) or deep (15 — 20 cm). Slurry is fully covered
after injection by closing the slots with press wheels or rollers fitted behind the injection tines.
Shallow closed-slot injection is more efficient than open-slot for decreasing the ammonia
emission. To obtain this added benefit, soil type and conditions must allow effective closure of
the slot. The technique is, therefore, less widely applicable than open-slot injection.
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Deep injectors usually comprise a series of tines fitted with lateral wings or ‘goose feet’ to aid
lateral dispersion of slurry in the soil so that relatively high application rates can be achieved.
Tine spacing is typically 25 — 50 cm, with a working width of 2 — 3 m. Although ammonia
abatement efficiency is high, the applicability of the technique is severely limited. The use of
deep injection is restricted mainly to arable land because mechanical damage may decrease
herbage yields on grassland. Other limitations include soil depth and the clay and stone content,
the slope and a high draught force requiring a large tractor. Also in some circumstances there is
a greater risk of nitrogen losses as nitrous oxide and nitrates.

2.7.2.6 Incorporation

Incorporation may be achieved with other equipment such as discs or cultivators depending on
soil type and soil conditions. Working the manure spread on the surface into the soil can be an
efficient means of decreasing ammonia emissions. The manure must be completely buried under
the soil to achieve maximum efficiency. Efficiencies depend on the cultivation machinery;
ploughing is mainly applicable to solid manures on arable soils. Where injection techniques are
not possible or unavailable, the technique may also be used for slurries.

It is also applicable to grassland when changing to arable land (e.g. in a rotation system) or
when reseeding. As ammonia losses take place quickly after spreading the manure on the
surface, higher reductions in emissions are achieved when incorporation takes place
immediately after spreading. At the same time incorporation will reduce the development of
odour in the neighbourhood of the manured land.

To achieve incorporation immediately after spreading, a second tractor is needed for the
incorporation machinery, which must follow closely behind the manure spreader. Figure 2.43
shows incorporation equipment combined with a big tanker owned by a contractor, but this
combination is also possible with a smaller tanker and separate tractor. In this way the
incorporation can be done together with the manure spreading in only one handling. [197,
Netherlands, 2002]

Veenhuis
b

e e

Figure 2.43: Incorporation equipment combined with a big tanker
[197, Netherlands, 2002]
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2.7.3 Solid manure application systems
For spreading solid manure, three main types of solid manure spreaders are commonly used:
o Rotaspreader — a side discharge spreader which features a cylindrical body and a power

take-off-driven shaft (PTO-shaft) fitted with flails running along the centre of the cylinder.
As the rotor spins, the flails throw the solid manure out to the side.

Figure 2.44: Example of a rotaspreader
[51, MAFF, 1999]

e Rear discharge spreader — a trailer body fitted with a moving floor or other mechanism
which delivers solid manure to the rear of the spreader. The spreading mechanism can have
either vertical or horizontal beaters, plus in some cases spinning discs.

Figure 2.45: Example of a rear discharge spreader
[51, MAFF, 1999]

e ‘Dual purpose spreader’ — a side discharge spreader with an open top V-shaped body
capable of handling both slurry and solid manure. A fast-spinning impeller or rotor, usually
at the front of the spreader, throws the material from the side of the machine. The rotor is
fed with material by an auger or other mechanism fitted in the base of the spreader and a
sliding gate controls the flow rate of the material onto the rotor.
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Figure 2.46: Example of a dual purpose spreader
[51, MAFF, 1999]

2.8 Transport on-farm

The scale of transport operations on farms depends on farm size, farm layout and the location of
fuel stores, feed stores and feed processing, livestock buildings, product processing (for
example egg packing and grading), manure storage and fields for applying manures to land.

Feed is usually mechanically or pneumatically handled and on some pig units wet feed is
pumped to feeding troughs.

Typically, tractors are used as the prime mover for manure transport and spreading, although on
some pig units slurry irrigation using pumps and pipelines is practised, for example in the UK.
Many farmers use contractors who typically use larger equipment and occasionally self-
propelled vehicles with mounted ‘spreader’ bodies. Tractor-mounted slurry scrapers or
loaders/grabs are used for moving manure around buildings and concrete areas, but in some egg
laying systems manure is moved mechanically by belts and conveyors.

Eggs are usually mechanically handled through to packing where forklift trucks assist loading of
lorries for road transport. Forklift trucks are used to transfer crates containing birds from broiler
housing to road transport vehicles.

General purpose materials handlers (a specialist form of tractor) are used on some sites to
undertake a variety of tasks around the farm buildings.

The movement of road transport lorries around the farm site can be extensive on large integrated
egg production enterprises dealing with inputs such as birds, feed, fuel, packaging and produce
output. Some sites carry out egg grading and packing for other producers.

2.9 Maintenance and cleaning

Maintenance and cleaning primarily refers to equipment and housing. Paved areas of the farm-
yard can also be cleaned by sweeping or by spraying with water.

General building maintenance is necessary, including feed handling systems and other
conveying equipment. Ventilation systems are checked for correct operation of fans,
temperature controllers, outlets and back-draught shutters and emergency provisions. Drinking
water supply equipment will be checked regularly. The provision and maintenance of
appropriate conditions for keeping livestock is required to meet welfare legislation and to
reduce emissions of odour.
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Buildings are usually cleaned and disinfected after batches of livestock and manure have been
removed. The frequency of cleaning is therefore equal to the number of production cycles per
year. Typically on pig units, wash-down water enters the slurry system, but on poultry units
such contaminated water is often collected separately in (below-ground) storage tanks, before
being applied to land or treated in some way. Good hygiene practices are required in other
building areas where product is handled and packed ready for dispatch.

For cleaning, use is often made of high-pressure washers using only water, but surface active
agents are sometimes added. For disinfecting, formaline or other agents are used and they are
applied with an atomiser or sprayer. This is applied if, for instance, Salmonella has been found
in a flock of broilers [125, Finland, 2001].

Regular maintenance (refurbishing and repairs) and cleaning of vehicles, such as tractors and
manure spreaders, can also take place. Regular checks should be made during operational
periods with appropriate maintenance as described in the manufacturers’ instructions. These
activities usually involve the use of oil and cleaning agents and can require energy for
equipment use.

Many farms have a supply of the faster wearing parts in order to effect repairs and maintenance
quickly. Routine maintenance and cleaning is carried out by suitably trained farm staff but more
difficult or specialist maintenance work is carried out with specialist assistance help.

2.10 Use and disposal of residues

The operation of a pig or poultry unit gives rise to a number of different residues, some of
which are identified in the following list:

pesticides

veterinary products

oils and lubricants

scrap metals

tyres

packaging (rigid plastic, film plastic, cardboard, paper, glass, pallets etc.)
feed residues

building residues (cement, asbestos and metal).

Processing of manure, carcases and waste water is subject to special provisions and is dealt with
in other sections of this document.

Most of the residues are paper and plastic packaging material. The most common hazardous
residues are those from medicines that have been used or are past their expiring date. Small
amounts of residues of cleaning material or of chemicals necessary to operate special processes
(e.g. air scrubber) may be found on a farm as well.

The way in which residues are dealt with varies widely. Existing European and national
legislation on environmental protection and on waste management regulate waste storage and
disposal and promote the minimisation of the amount of litter and waste and the use of
recyclable materials.

In general, on larger enterprises, residues can be more economically disposed of than on small
farms. For collection, the residues are stored in containers or in small bins and collected by
municipal or special collection services. Where no public waste collection is organised, farms
may be obliged to organise collection and transportation themselves and are responsible for
associated costs and treatment (Finland). Collection is difficult to organise or non-existent in
remote areas.
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A survey on treatment of residues on farms recently carried out in the UK gives the following
picture of techniques that are used if the residues are not collected and transported off-farm
[146, ADAS, 2000]:

stockpiling

burning in the open
burying

re-using.

Off-farm disposal includes disposal routes such as:

landfilling

storing in dustbin, included in household collection
collecting by suppliers

transfer to contractor.

Burning of packing material and used oils is still quite common in some MSs, whereas burning
of any kind is strictly forbidden in others. In some MSs, oils are stored in purpose-designed
cans/containers and are collected to be treated off-farm. Burning is also the most favoured
method of disposal of all kinds of plastic products such as, covers and containers.

Veterinary residues are stored in special boxes and sometimes collected by the veterinary
service, although burning and landfill occur as well.

Feed and crop residues can be mixed with farmyard manure or slurry and applied to land, or are
re-used in other ways.

Tyres are dealt with in different ways, varying between collection by suppliers, and burning on
farm and stockpiling.

2.11 Storage and disposal of carcases

Services to collect carcases and to process them by contractors are common. In Italy, many
farms have equipment to transform carcases into liquid feed under special pressure and heating
conditions [127, Italy, 2001]. Also, in other Member States the processing of carcases into feed
is or has been practised, but this is now declining or completely forbidden.

Burying of carcases and open burning are still widely practised methods. In some MSs, such as
the Netherlands, Germany, Denmark and France burying is strictly forbidden, but in the UK,
Italy and Spain authorised burial is allowed. Some farms have an installation for incineration of
carcases. This can be a quite simple burner without provision for the emitted waste gases. In the
UK about 3000 small scale incinerators (<50 kg/hr) are operated, mainly on large poultry and
pig farms for the incineration of animal carcases. The ash may be landfilled or disposed of by
other routes.

Otherwise carcases are collected and processed elsewhere. Carcases can also be composted.

2.12 Treatment of waste water

Waste water is the water used by domestic, industrial, agricultural or other usage, and which has
undergone changes in its properties as a result and is discharged. Added to this is the water from
rainfall, which collects and flows away from built-on or compacted areas (precipitation water).
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Cleaning water from livestock farming facilities can contain residues of dung and urine, litter
and feedstuffs as well as cleaning agents and disinfectant.

Waste water, also called dirty water, originates from washing water, from facilities for
personnel, from yard run-off and particularly from run-off from open concrete areas that are
contaminated by manure. The amounts depend very much on the amount of rainfall. Dirty water
can be managed in combination with slurry, but can also be treated and handled separately, in
which case separate storage will be needed.

On poultry farms, the aim is to keep manure dry to reduce ammonia emissions and to allow
easier handling. Waste water is stored in special tanks and dealt with separately.

On pig farms, waste water is commonly added to the slurry and treated in combination or
applied directly to land. Various treatment systems for slurry exist and they are described in
Section 2.6. On some farms in Finland using solid manure systems, waste water is conducted
through a sedimentation tank into soil treatment or from production buildings into a ditch.

If kept separate, waste water (dirty water) may be applied to land through low-rate irrigators
(UK) or treated in a communal or on-farm waste water treatment plant.

2.13 Installations for heat and power production

Some farms have installed solar or wind-driven generators to cover part of their own power
need. Solar power supply depends very much on the weather conditions and therefore cannot
serve as a main supply, but rather as an additional energy source or a replacement for energy
supply aiming at a reduction of costs. Windmills attached to a generator can supply power,
particularly in areas with relatively high wind-speed. The application is even more economical
if excess power can be delivered to the general electricity supply network. More detailed
information would be needed to assess its applicability and environmental benefits.

In some MSs much attention is given to the use of any biogas that develops during the storage
and treatment of manure.

2.14 Monitoring and control of consumption and emission

In the IPPC Directive (96/61/EC), article 9.5 gives farmers a special status concerning
monitoring. The article says:

‘The permit shall contain suitable release monitoring requirements, specifying
measurement methodology and frequency, evaluation procedure and an obligation to
supply the competent authority with data required for checking compliance with the
permit. For installations under subheading 6.6 in Annex 1, the measures referred to in
this paragraph may take account of costs and benefits.’

This text should be seen as a signal to avoid excessive monitoring obligations on pig and
poultry farms.

This section gives some ideas on common practice in monitoring. However, not enough
information was submitted to assess what the suitable level of monitoring at a farm is, taking
into account the costs and benefits.

In some areas, farmers have to keep a register of their phosphate and nitrogen. This is usually
where intensive livestock production is responsible for high pressures on the environment. The
resulting balance gives a clearer indication of the input and losses of minerals on the farm. The
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information can be used to optimise the feeding of minerals to the animals and to the application
of manure to land.

Some farmers assess the nutrient status of soils and apply an appropriate amount of organic
nutrients and mineral fertiliser according to crop requirements and rotations. The level of
precision varies from those who undertake soil and manure analysis and use some form of
recognised nutrient management planning to those who estimate requirements using general
published information or those just using experience or guesswork. The legislation that applies
in some countries is described in Section 2.7, which explains that the extent of record keeping is
variable.

Farmers will have records (receipts) of purchased items, although the extent to which they are
kept in an organised way will vary. Such records will usually exist for the main items of feed,
fuel (including electricity) and water (not all private abstractions) so the amounts used can be
identified. Since feed and water are primary inputs to livestock systems their usage may be
monitored by farmers irrespective of whether receipts are kept. Most poultry farmers will have
bought in bedding material, whereas pig producers who use straw may produce their own or
have an agreement with neighbouring farmers exchanging manure for clean straw.

Computerised registration and the administration of costs, inputs and outputs is increasing and
is already common on large enterprises. Where measuring is applied, water gauges, electric
meters and computers for indoor climate control are used.

There may be requirements to check slurry stores regularly for any signs of corrosion or leakage
and to find any faults that need to be put right. Professional help may be required. Checking
takes place after completely emptying the stores.

Regular emissions to water occur under specific legislation and within set (discharge)
conditions and monitoring requirements (Portugal, Italy).

Currently, farmers do not normally monitor and control emissions to air unless specifically
required to do so as a result of complaints from neighbours. These complaints are usually
related to noise and odour emissions.

In Ireland, monitoring of emissions and sampling points for air (odour), noise, surface water,
groundwater, soil and waste are required under Integrated Pollution Control Licensing
arrangements
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