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Uvod

Dne 15. Ginora 2017 bylo v Ufednim véstniku EU zvefejnéno provadéci rozhodnuti komise EU
2017/203, kterym se stanovi Zavéry o BAT podle smérnice Evropského parlamentu a Rady
2010/75/EU pro intenzivni chovy drlbeZe a prasat. Tim vznikla povolovacim ufadim
povinnost zajistit, aby zdvazné podminky integrovaného povoleni byly v souladu
s ustanovenimi tohoto dokumentu. V ndsledujicich ctyfech letech proto bude probihat
prezkum integrovanych povoleni u zafizeni kategorie 6.6 prilohy ¢. 1 zdkona ¢. 76/2002 Sb.,
o integrované prevenci a omezovani znecisténi.

Cilem této reSerSe je poskytnout pohled na zplsob, jakym clenské staty pristupuji
k implementaci Zavérl o BAT do své legislativy a souvisejicich dokumentu. Zaroven by méla
poskytnout i zakladni kvantitativni informace o chovech v jednotlivych zemich Evropské unie.
Reserse je koncipovdna jako soubor relevantnich material(i z verejné dostupnych zdroja
doplnénych sjednocujicim komentarem. Ackoliv je fada plvodnich informaci dostupna pouze
v jazyku pfislusné zemé, pokusili se autofi tyto informace vyhledat a zpracovat je
do kompaktniho celku.

Soucasti dokumentu je také reSerSe odbornych praci, které se tykaji predmétné
problematiky a které jsou indexované v databazi védeckych a odbornych praci Web of Science
spolec¢nosti Thomson Reuters, pfipadné jsou uvedeny v databazi ScinceDirect. Tyto prace jsou
odkazovany jako standartni citace ¢lanku, kterd je doplnéna originalnim abstraktem (prace
jiz nejsou znovu citovany v prehledu poufzité literatury).

Hlavni text je doplnén tfemi pfilohami, ve kterych jsou uvedeny zejména rozsahlejsi
tabulky a dalsi dopliujici informace. Predpokladame, Ze vyclenéni pfiloh mimo hlavni text
napomohlo zpfehlednéni a srozumitelnosti textu.

Po obsahové strance je text ¢lenén do péti kapitol, které pokryvaji nasledujici oblasti:

e Pocty chovanych kusi hospoddarskych zvifat dle pfislusnych kategorii.

e Pocty zafizeni spadajici pod IPPC.

e Emisni limity a emisni faktory v jednotlivych ¢lenskych statech.

* Monitoring méreni emisi amoniaku mérenim.

e SnizZujici a koncové technologie.

e ZpuUsob implementace problematiky IPPC do pravnich predpisu.

e ReSerse relevantnich praci publikovanych v renomovanych ¢asopisech indexovanych
v databazi Web of Science.

Vznik této reSerSe byl podporen realizaci funkéniho Ukolu Ministerstva zemédélstvi Ceské
republiky v roce 2018.



1 Pocty chovanych kusti hospodarskych zvirat dle
prislusnych kategorii

Nasledujici kapitola shrnuje udaje o poctu zvifat chovanych v jednotlivych ¢lenskych statech
EU a o poctu vydanych environmentalnich povoleni. Podkladem pro zpracovani dat byly
predevsim narodni statistické Urady a databaze provozovana na internetovych strankach
spole¢nosti EUROSTAT.

Pti porovnani hodnot z rliznych informacnich zdrojl se v nékolika pripadech ukazalo, Ze se
tyto hodnoty navzajem lisi (a ¢asto i vyznamné). Odkaz na zdroj dat, ktery byl pro potieby
reSerSe vyuzit, je citovan bud’ v zahlavi tabulky, nebo u konkrétniho statu.

Ziskana data byla zpracovana do tabulek, které shrnuji pocty zvifat za obdobi péti let
2013-2017. Tabulky tak mohou poskytnout informaci o trendu, kterym se pocet
hospodarskych zvirat v daném staté vyviji.

Tabulka 1: Pocty prasat v jednotlivych &lenskych statech EU — absolutni pocet
Tabulka 2: Pocty prasat v jednotlivych ¢lenskych statech EU — prepocet na osobu
Tabulka 3: Pocty prasat na vykrm

Tabulka 4: Pocty prasnic

Tabulka 5: Pocty brezich prasnic

Tabulka 6: Pocty selat do 20 kg

Tabulka 7: Pocty dribeze v jednotlivych ¢lenskych statech EU — absolutni pocet
Tabulka 8: Pocty driibeze v jednotlivych ¢lenskych statech EU — prepocet na osobu
Tabulka 9: Pocty nosnic

Tabulka 10: Pocty brojlert

Obrazek 1: Pocty prasat v jednotlivych ¢lenskych statech EU v roce 2017 — absolutni pocet
Obrazek 2: Pocty prasat v jednotlivych ¢lenskych statech EU v roce 2017 — prepocet
na osobu
Obrazek 3: Pocty prasat dle kategorii v jednotlivych ¢lenskych statech EU v roce 2017
Obrazek 4: Pocty dribezZe v jednotlivych ¢lenskych statech EU v roce 2016 — absolutni
pocet
Obrazek 5: Pocty drlibeze v jednotlivych ¢lenskych statech EU v roce 2016 — prepocet
na osobu
Obrazek 6: Pocty dribeZe dle kategorii v jednotlivych ¢lenskych statech EU v roce 2016

JelikoZ se jedna o rozsahlejsi tabulky, prikldddme je k textu ve formé Prilohy I.

evvys

na pouzité technologii. Dostatecné relevantni podklady se pro tento ucel ale nepodafilo
nalézt, tudiz nejsou v této resersi prezentované.



Pocty chovanych kus( hospodarskych zvifat dle pfislusnych kategorii

Tabulka 1: Pocty vydanych environmentalnich povoleni
v jednotlivych ¢lenskych statech EU (NI — neuvedené informace)'*

Rok platnosti

Pocet povoleni

Stat/Region dat 6.6 6.6(a)  6.6(b) 6.6(c)
Celkové drlibeZz Prasata Prasnice
VIdmsky region 2012-2013 792 415 344 33
Belgie Valonsky region 2012-2013 67 43 22 2
Bruselsky region 2012-2013 - - - -
Bulharsko 2012-2013 93 49 23 21
Ceska republika 2018 492 259 162 71
Dansko 2012-2013 1245 NI NI NI
Némecko 2012-2013 2682 1465 931 286
Estonsko 2012-2013 53 7 46 0
Irsko 2012-2013 206 96 100 10
Recko 2012-2013 55 46 3 6
Spanélsko 2012-2013 2918 544 1685 689
Francie 2018 3400 NI NI NI
Chorvatsko
Italie 2012-2013 1812 892 800 120
Kypr 2012-2013 50 20 30 NI
Lotyssko 2012-2013 38 7 28 3
Litva 2012-2013 75 34 41 NI
Lucembursko 2012-2013 8 NI 8 NI
Madarsko 2012-2013 581 241 246 94
Malta 2018 1 1 0 0
Nizozemsko 2012-2013 2174 968 903 303
Rakousko 2012-2013 27 22 3 2
Polsko 2012-2013 820 675 96 49
Portugalsko 2012-2013 152 112 36 4
Rumunsko 2012-2013 392 254 125 13
Slovinsko 2012-2013 30 23 6 1
Slovensko 2012-2013 141 88 46 7
Finsko 2012-2013 229 131 68 30
Svédsko 2012-2013 255 146 98 11
Velka Britanie 2012-2013 1506 1299 163 44
Bulharsko 2012-2013 792 415 344 33




2 Stanoveni emisi amoniaku vypoctem a mérenim

2.1 Emisni limity a emisni faktory v jednotlivych ¢lenskych statech

Nasledujici kapitola shrnuje informace o zpUsobu, jakym clenské staty EU pristupuji k vypoctu
emisi vznikajicich vzemédélskych provozech — emise z ustajeni hospodarskych zvirat,
otevienych prostor (vybéhu) a skladd hnojiv, emise souvisejici s aplikaci hnojiv na ptdu
a emise z vykall na polich pfi pastvé zvitat.

Clenské staty EU vyuZivaji tyto postupy naptiklad k pfipravé narodnich vyro&nich inventur
emisi pro regulacni ucely nebo k ziskani vstupnich dat pro modely, které umozni predikovat
mnozstvi emisi v budoucnosti.

Dle pfistupu k této problematice je clenské staty EU mozZno rozdélit na staty, které
vyuzivaji vlastni postupy, a na staty, které aplikuji nékterou z metodik Tier 1-3 (metodika
pro stanoveni vypoctu emisniho faktoru pro jednotlivé podkategorie zvifat azplsobu
nakladdni s emisnimi hodnotami u viech kategorii hnoje?).

A) Clenské staty, které se nefidi metodikou postupu uréeni emisnich faktorG dle Tier 1-3:

° Dansko,
° Némecko,

° [talie,
° Nizozemi,
. Finsko,

° Velka Britanie.

Tyto zemé si urcuji vlastni metodiku vypoctu a stanoveni emisniho faktoru — viz prehledova

tabulka 2.

Tabulka 2: Emisni faktory NHs pro vybrana hospodarska zvifata v kg a* . AAPY NHs

Hospodafské zvife  Typ hnoje DK’ DE® T NL® FI° GB’
- Kejda
Dojnice 13,55 67,05 44,44 11,70 29,46 @ 29,34
Mrva
Kei
Ostatni dobytek ejda 344 2671 2043 430 1166 ‘7
Mrva
Prasata na vykrm Kejda 5,09 4,91 6,76
Mrva
Kejda 1,22 9,54 1,00
Prasnice Mrva 10,52 10,47 7,95
Venku
Nosnice Mrva 021 462 022 013 025 025
Kejda -
Brojlefi Podestylka 0,07 0,26 0,15 0,03 0,18 0,42
Krocani Podestylka 0,52 1,44 0,97 0,29 0,66
Kachny Podestylka 0,31 0,35
- 0,01 0,20 0,20 0,24
Husy Podestylka 0,39
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Stanoveni emisi amoniaku vypoctem a mérenim

B) Clenské staty, které stanovuji hodnoty vyuzitim metodiky Tier 1:

o Bulharsko®,

o Rakousko?,
3 Recko?©,
o Litva'l,

° Malta®?.

C) Clenské staty, které se fidi metodikou Tier 2:

) Belgie (Valonsky region)*®,
o Irsko'4,

e  Spanélsko®,

o Chorvatsko®®,

° Kypr'/,

. Loty3sko'8,

o Polsko®?,

) Portugalsko?®,

o Rumunsko??,

o Slovinsko??,
o Slovensko?3,
3 Svédsko?“.

D) Staty, které vyuzivaji kombinaci metodik Tier 1 aTier 2 sohledem na kategorii
hospodarskych zvirat:

o Estonsko?>,
o Madarsko?®.

Emisni faktory, které se pouzivaji pro vypocty v metodikach Tier 1-3, jsou uvedené v publikaci
EMEP/EEA air pollutant emission inventory guidebook 2016 (Part B: Sectoral guidance
chapters — 3. Agriculture — 3.B Manure management 2016)'. Vybrané emisni faktory jsou
uvedeny v tabulce 3.

Vlastni arelativné komplikovanou metodiku si vytvofila Francie. V metodice je zvlast
uveden emisni faktor pro emise z chov(, skladovani a emise pfi aplikaci trusu a az poté dochazi
k pfepoctu celkovych emisi amoniaku?’. Ve VlIdmském regionu v Belgii je uplatnéna metodika
RAV Regeling Ammoniak en veehouderij?2.

Kompletni prehled vyuZzivanych metodik a emisnich faktor( je uveden v Priloze Il tohoto
dokumentu.



Stanoveni emisi amoniaku vypoctem a mérenim

Tabulka 3: Vybrané emisni faktory pouzivané pro vypocty v metodikach Tier 1-3

vkgal. . AAP! NH;

Hospodarské zvire Typ hnoje

EMEP/EEA GuideBook 2016*

Dojnice Kejda 39,30
Mrva 28,70
i Kejda 13,40
Ostatni dobytek Mrva 9,20
Ovce Mrva 1,40
Prasata na vykrm Kejda 6,70
Mrva 6,50

Kejda 15,80

Prasnice Mrva 18,20
Venku 7,30

Buvoli Mrva 9,00
Nosnice Mrva 0,48
Kejda 0,48

Brojlefi Podestylka 0,22
Krocani Podestylka 0,95
Kachny Podestylka 0,68
Husy Podestylka 0,35

Mezi staty, které emise amoniaku nepocditaji, patfi Lucembursko. Dalsi informace o zpUsobech
vypoctu emisi amoniaku jsou uvedeny v Pfiloze Il tohoto dokumentu.



Stanoveni emisi amoniaku vypoctem a mérenim

2.2 Staty monitorujici emise amoniaku mérenim
Mezi ¢lenské staty EU, které monitoruji emise amoniaku i pomoci terénniho méreni, patti

° Bulharsko,

° Estonsko,

° Irsko,

o Velka Britanie.

Zpravidla se vSak jedna o sledovani emisi na urcitém (exponovaném) Uzemi, ale emise nejsou
méreny cilené v konkrétnich chovech.

- Bulharsko

Bulharsko ma vytvorenou rozsdhlou databazi informaci o emisich ze vsech zdrojl skodlivych
latek rozdélenou do 11 zdkladnich skupin podle zdroje emisi. Jednou ztéchto skupin
je zemédélstvi a prirodni zdroje. Sleduji se emise 14 skodlivych latek, mezi kterymi je
i amoniak. Za organizaci sbéru dat je zodpovédné MOEW (Ministerstvo Zivotniho prostredi
a vody), respektive bulharska pobocka EEA (European Environment Agency), RIEW (Regional
Inspectorates of Environment and Water) a NSI (National Statistical Institute).

V Bulharsku se provadéji paralelné dvé méreni emisi Skodlivych latek. Prvni méreni
pokryva 150 hlavnich bodovych zdroju a jsou zajiStény ze strany EEA a RIEW. Za druhé méreni
je odpovédny NSI, pficemzZ sbér dat probiha z priblizné 2000 bodovych zdrojii. Obé méreni
jsou fizena MOEW a jsou ddle zpracovéana a vizualizovana dle metodiky CORINE-942% 30,

- Estonsko

V Estonsku provadi odbér vzorku z regionalnich zdrojd a analyzu znedistujicich latek (véetné
amoniaku) Oddéleni fizeni kvality ovzdusi Estonského vyzkumného centra Zivotniho prostredi.
Vysledky méfeni dale zvefejriuje Agentura pro Zivotni prostiedi Estonské republiky3' 32,

- Irsko

Méreni emisi Skodlivych latek z velkochovll hospodarskych zvifat ma v Irsku pod patronaci
Taegasc, co? je irska narodni instituce pro rozvoj zemédélstvi a vyzivy poskytujici integrované
vyzkumné, poradenské a skolici sluzby zemédélskému a potravinarskému pramyslu
a venkovskym komunitam. Pro zpresnéni méreni a zaméreni se na nékteré klicové mezery
ve znalostech oirskych emisich NHs; byl zaloZzen projekt LowAmmo. Projekt LowAmmo
zahrnuje meéreni, modelovani a snizovani emisi amoniaku z velkochovld hospodarskych
zvifat® 34,

- Velka Britanie

Méreni plynného amoniaku ve Velké Britanii zajistuje instituce DEFRA (Department for
Environmental Food & Rural Affairs). Vroce 1996 byla vybudovana sit 85 méficich stanic
pokryvajici celou oblast Velké Britanie. Nasledné byl zahajen projekt Narodni monitorovaci
sité amoniaku, jehoz cilem je kvantifikace dlouhodobych lokdlnich zmén v koncentraci
amoniaku ve vzduchu nazdkladé dlouhodobého méfeni. Namérené hodnoty jsou
porovnavany s hodnotami odhadovanymi pomoci modelu FRAME (Fine Resolution Ammonia
Exchange)*2’.

-9 -



Snizujici a koncové technologie — pristupy ¢lenskych statti EU

3 Snizujici a koncové technologie — pristupy ¢lenskych
statt EU

Amoniak vznikd v chovech hospodarskych zvifat zejména rozkladem exkrementl, které
obsahuji zbytky Zivin (majoritni zastoupeni bilkovin). MnoZstvi produkovaného amoniaku je
z velké casti ovlivnéno kategorii chovanych zvifat a pouzivanou technologii. Strategie ke
snizeni koncentraci amoniaku v chovech hospodarskych zvifat je ddna zejména prevenci jeho
vzniku a eliminaci jeho dalSiho uvolfiovani do Zivotniho prostredi.

V chovech hospodarskych zvifat je za timto ucelem aplikovédna fada opatieni, ktera je
mozno rozdélit na opatfeni integrovana v chovném systému a na koncové technologie.
Opatreni z prvni skupiny maji za cil zabranit vzniku amoniaku, proto jsou oznacovana také jako
preventivni. Naopak opatfeni integrovana do koncové technologie maji za cil snizit emise
az poté, co doslo k jejich vzniku.

Nejlepsi dostupné techniky pro omezeni emisi amoniaku, které se vyuzivaji v ¢lenskych
statech EU, jsou uvedené ve smérnici Evropského parlamentu aRady 2010/75/EU
pro intenzivni chovy drlibeZze nebo prasat. Na tuto smérnici se pfimo odkazuji Rakousko,
Polsko ¢i Portugalsko. Ostatni Clenské staty akceptuji/pouzivaji ijiné technologie, opatreni
i akéni plany, které umoznuji emise amoniaku snizit. Rozdilné pristupy ¢lenskych statd jsou
na prvni pohled patrné napriklad pfi hodnoceni Ucinnosti identickych technologii, kdy
jednotlivé staty uvadéji rozdilné hodnoty ucinnosti.

Smérnice Evropského parlamentu a Rady 2010/75/EU pro intenzivni chovy dribeZe nebo
prasat nejsou jedinym dokumentem vydanym institucemi EU za Ucelem omezeni emisi
amoniaku ze zemédélstvi. Naptiklad prehled technologii, ktery byl vydan vroce 2014
Evropskou hospodarskou komisi OSN, ma napomoci subjektliim angazujicim se v zemédélstvi
k naplnéni spole¢ného cile, jimZ je snizovani produkce emisi amoniaku®.

-10-



Snizujici a koncové technologie — pristupy ¢lenskych statti EU

- Némecko

Informace vtéto kapitole vychazi predevSim zinformaci obsazenych v dokumentu
Ekonomicka analyza regulace amoniaku v Némecku?, kterou zpracoval Uwe Latacz-Lohmann
z univerzity v Kielu. Informace obsazené ve finalni zpravé jsou aktudlni k datu 21. listopadu
2017.

Nejlepsi dostupné technologie (BAT) v Némecku jsou vsoucasné dobé definovany
v publikaci "Referenc¢ni dokument o nejlepsich dostupnych technikach pro intenzivni chov
drlibeZe a prasat". Tento dokument je urcen statnim organUm pro postup pfi schvalovani
novych zatizeni pro ustdjeni zvirat. Skute¢nost, Ze Némecko nedosahlo zavazk( ke snizeni
produkce emisi amoniaku podle smérnice NEC®, mulZe zpUsobit, Ze vlada zpfisni BAT
poZadavky pro chovatele.

Opatieni na sniZzeni emisi amoniaku integrovana v systému uplatfiovana v rliznych fazich
vyrobniho procesu

1) Technologie vymény vzdusiny

2) Technologie ustdjeni a struktura chovného prostoru
3) Manipulace s vyprodukovanymi exkrementy

4) Technologie krmeni a napajeni

5) Skladovani organického hnojiva

6) VyuiZiti prilehlych vybéht

a) Technologie vymény vzdusiny

Pfi nizSich wvnitifnich teplotach jsou procesy mikrobiologické degradace exkrement
zpomalovany a produkce plynnych emisi se sniZzuje. Teploty u volné vétranych staji jsou
obvykle v priméru nizs$i nez vizolovanych ustajenich s nucenym vétranim. V obou
systémech lze teplotu béhem letnich mésich snizit pomoci chlazeni vstupni vzdusSiny
(chlazeni odparovanim mlhy).

b) Technologie ustajeni a struktura chovného prostoru

Technologie ustajeni, které umoznuji samostatné funkéni oblasti (krmeni, napdjeni, lezeni,
kaleni), maji za nasledek snizeni potencidlnich emisné aktivnich povrcht a zlepSeni dobrych

evvs

fixovdna anebo jsou ve vétsi skupiné ve volném systému ustajeni.
c) Manipulace s vyprodukovanymi exkrementy

PFri manipulaci by mélo byt zabranéno jejich promichavani z ddvodu uvolfiovani amoniaku.
V chovu prasat se doporucuji technologie s odvodnimi kanaly, které zajisti rychly transport
kejdy z ustajeni zvirat. Zminény systém by mél obsahovat sifon, ktery bude umistény mezi
ustajenim avenkovnim skladovacim prostorem, ato zddvodu zabranéni zpétného
proudéni Skodlivych plynd zpét do ustdjeni. V technologiich s hlubokou podestylkou musi
byt podlaha rovnomérné pokryta, aby se do podestylky mohly absorbovat vyprodukované
vykaly atim se sniZila produkce emisi amoniaku. Podestylka musi byt pravidelné
odstranovana. V klecovych chovech nosnic se doporucuje odklizet trus pomoci dopravnich

-11 -



Snizujici a koncové technologie — pristupy ¢lenskych statti EU

past s nucenym susSenim trusu, ¢imZ se zabranuje jeho mikrobiologickému rozkladu
a snhizuje se tim uvolnovani amoniaku.

d) Technologie krmeni a napdjeni

Snizeni vylucovani dusiku v exkrementech je vhodnou metodou k omezeni produkce emisi
amoniaku. V praxi se tohoto efektu dosahne vicefazovym vykrmem. Napfiklad snizeni
obsahu bilkovin v krmnych davkach ve vykrmu prasat na 18 % v prvni fazi, na 15 % ve druhé
fazi mUzZe snizit emise amoniaku az o 10 %. Krmny rezim se tfemi nebo ¢tyfmi fazemi (pouze
s obsahem 13 % bilkovin v zavérecné fazi vykrmu) vede ke snizeni produkce amoniaku az
020 %, avicefazové krmné rezimy (s kazdodennimi Upravami obsahu bilkovin) mohou
snizit produkci emisi amoniaku aZ o 40 %>.

V Némecku je fazové krmeni uznavané jako technika pro sniZzovani emisi s prokazanym
redukénim potencidlem. Z tohoto dlvodu statni organy uzndvaji fazové krmeni jako
efektivni opatfeni pro snizovani emisi v chovech hospodarskych zvirat. Prestoze fazové
krmeni vyZzaduje dodatecné finan¢ni naklady na technologii, bylo stanoveno jako finanéné
efektivni.

e) Skladovani organického hnojiva

Némecka legislativa pro hnojiva (Diingeverordnung) vyZaduje, aby kapacita pro skladovani
organického hnojiva byla dimenzovana tak, aby se aplikovala v agronomicky vhodném
terminu. Zakon stanovi dimenzovat sklad kejdy tak, aby byl schopen pojmout produkci
za 6 mésicl. Zakryvani hladiny kejdové jimky je technologie uznavana statnimi urady jako
ucinné opatreni pfi snizovani emisi amoniaku, ale soucasné je povazovano za financné
narocné. Pro skladovani organickych hnojiv se doporucuji nasledujici technologie (nejsou
ze zdkona poZzadovany) ke snizeni emisi amoniaku:

e zmensit plochu hladiny jimky ¢i nadrze,

e snizit rychlost vétru nad povrchem hladiny jimky ¢i nadrze (nizka hladina nebo
vysoky bok nadrze),

e zakryt hladinu pfi skladovani kejdy (pfirodni plovouci krusta, nasekana slama,
umeélé plovouci segmenty, nepropustné félie),

e snizit teplotu skladovaného hnoje Ci kejdy (zapusSténé nadrze, zastinéni),

e zamezeni pohybu kejdy (michani, homogenizace).

Moznosti snizovani emisi amoniaku ze skladovani hnoje jsou relativné omezené. Ulozny
prostor tuhého hnoje vyZzaduje vystavbu zpevnéného skladovaciho zafizeni. Aby byly
produkce emisi nizké, musi byt skladovaci zafizeni vystaveno vétru co nejmensi plochou,
tudiz mit vystavéné tfi strany z pevného materialu. Vyprodukovany kal a destova voda se
musi odvadét do uzavrené jimky.

Drubezi trus musi byt skladovan v suchu a pod stfechou.

f) VyuZiti pFilehlych vyb&hd

Prilehlé venkovni vybéhy jsou povazovany za zplsob ustajeni, ktery je Setrny k Zivotnimu
prostredi a ktery zaroven poskytuje zvifatim pristup k vnéjsimu vzduchu. Volné se pasouci
zvirata produkuji méné amoniaku neZ zvifata chovana ve stdjich, a to zejména z dlvodu
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lepsi absorpce vykall porostem v porovnani s povrchy uvnitr staje. Tyto plochy je dllezZité
udrZovat Cisté a suché (denni odstranovani exkrementa).

Opatreni integrované do koncové technologie

Pouziti technologie cisténi odpadni vzdusSiny umoznuje snizeni emisi amoniaku o 70-90 %
v systémech s nucenou ventilaci vzduSiny. Tato technologie musi byt pouzita vylucné
v systémech ustajeni s nucenou ventilaci, protoZze odvadéna vzdusina musi projit pres Cistici
médium. Hlavni oblasti pouZiti jsou vsoucasné dobé chovy prasat adribeZe. Instalace
a provoz systémU pro Cisténi odpadni vzdusiny je velmi finan¢né nakladny jak z hlediska
investi¢nich, tak provoznich nakladd*. Zminénd technologie se obecné pouzivala jen tehdy,
kdyz byla vSechna systémoveé integrovand opatieni na snizeni emisi amoniaku aplikovana
a stale nebyla zaruc¢ena ochrana Zivotniho prostredi pred dopady Skodlivych emisi. Tato praxe
se od Cervence 2014 zmeénila vyhlaskou Schleswig-Holstein Filter Decree, ktera vyzaduje
instalaci systému cisténi odpadni vzduSiny pro vSechna nova zafizeni pro chovy prasat
s kapacitou vetsi nez 2 000 prasat na vykrm, 750 prasnic nebo 6 000 selat.

Tabulka 4: Pfehled dostupnych systéma ¢isténi odpadni vzdusiny®

Oblast Chemicka pracka Biologicka pracka . g

. . Biofiltr
ucinnosti vzduchu vzduchu

Z3apach nevhodny snizeni az 0 90 % snizeni az 0 90 %
Amoniak snizeni az 0 90 % snizeni az 0 90 % nevhodny

V Némecku vyvinula (Deutsche Landwirtschaftsgesellschaft — German Agricultural Society)
certifikaCni postup pro systémy cisténi odpadni vzdusiny. Zminény certifikat obdrzi pouze
zarizeni, které splini pfisné environmentalni pozadavky. V chovech hospodarskych zvitat se
pouZzivaji pouze ty systémy, které uspésné prosly certifikaci.

- Belgie

Ve Vlamském regionu se podafilo od devadesatych let snizit emise amoniaku z aplikace hnoje
az 080 %. Tento osvédceny postup byl pozdéji implementovan do provadécich smérnic
o dusi¢nanech NEC®. Cile bylo dosazeno zavedenim maximalniho mnoZstvi hnoje, které lze
aplikovat na plochu béhem vymezeného obdobi, zkracenim obdobi rozmetani hnoje
a povinného zapraveni hnoje do 24 hodin. V roce 2000 se ¢asovy limit na zapraveni hnoje po
jeho aplikaci zkratil na 4 hodiny a technologie aplikace pomoci injektor( ¢i vle¢nych hadic
a botek se stala povinnou. Od roku 2007 musi byt hnuj zapraven do 2 hodin po rozmetdni nebo
aplikovan pomoci injektort na ornou pldu.

V chovech prasat a driibeZe jsou od roku 2004 vyuzivany nizkoemisni technologie. Cisti¢ky
odpadni vzdusiny se staly povinnymi pro nové staje astdje, které prosly ddkladnou
rekonstrukci’.
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- Dansko

Chovatelé hospodarskych zvifat, které maji své provozy v lokalitdch Natura 2000 nebo v jejich
blizkosti jsou nuceni vyuzivat schvalené BAT technologie, a to dle velikosti jejich provozu.
Zminéné technologie musi zahrnout do projektové dokumentace, ktera je podkladem pro
vydani souhlasu k povoleni provozu. Seznam ovérenych BAT technologii a jejich schvalovani
mad v gesci Agentura Zivotniho prostfedi®.

Seznam schvalenych opatieni®

a) Cisténi odpadni vzdusiny

Tabulka 5: Seznam schvalenych opatreni pro C¢isténi odpadni vzdusSiny

Technologie Kategorie Uc¢innost Rok schvaleni
Munters MAC 1 Prasata 89% redukce emisi amoniaku 2012

— chemicka pracka vzduchu -bez redukce zapachu

Munters MAC 2 Prasata 89% redukce emisi amoniaku 2016

— chemicka pracka vzduchu -bez redukce zapachu

Skov A/S Prasata 89% redukce emisi amoniaku 2015

Farm Airclean BIO Flex 2-stage 74% redukce zapachu

— biologické ¢isténi vzduchu

Skov A/S Prasata 87% redukce emisi amoniaku 2012
Farm Airclean BIO Flex 3-stage 81% redukce zapachu
— biologické cisténi vzduchu

b) Skladovani hnoje

Tabulka 6: Seznam schvalenych opatreni pro skladovani hnoje

. . e Rok
Technologie Kategorie Ucinnost ° P
schvaleni
. ] ... . Vsechny . .
Pevny kryt skladovaciho zafizeni druhy 50% redukce emisi amoniaku 2006
Vytvoreni souvislé vrstvy pokryti "
Vsech , .
hladiny d?jﬁyny 38% redukce emisi amoniaku 2006

(umélohmotné segmenty)
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Tabulka 7: Seznam schvalenych opatreni pro aplikace hnoje

- Rok
Technologie Kategorie Ucinnost ° o
schvaleni
Aplikace kejd i Y y ., .
inpelk:cffﬁ ;é yﬁr()jomou Vsechny  aZ 25% redukce emisi amoniaku* 2014
) . puay druhy 25% redukce zapachu*
s vysazenym porostem
Aplikace kej i Y y ., .
. p ! aceo ejdy pomoci , Vsechny  az 85% redukce emisi amoniaku*
injektor( do neupravené N , " 2014
s druhy az 80% redukce zapachu
pady
Biocover
SyreN VI o vsechny 40% redukce emisi amoniaku** 2010
(okyselovani kejdy pfi druhy
aplikaci na pldu)
Infarm Viechn 60% redukce emisi amoniaku**,
(okyselovani kejdy, aplikace druh y musi byt dosaZzeno okyseleni 2011
v chovu) ¥ na hodnotu pH 5,5
* v porovnani s aplikaci kejdy pomoci hadicového aplikatoru
** v porovnani s aplikaci neokyselené kejdy pomoci hadicového aplikatoru
d) Stdjové technologie
Tabulka 8: Seznam schvalenych opatreni pro stajové technologie
- Rok
Technologie Kategorie Ucinnost ° o
schvaleni
, , az 30% redukce emisi amoniaku
Chlazeni hnoje Prasata a% 20% redukce zapachu 2018
JH Acidification NH4* Prasata 64% redukce emisi amoniaku 2012
, . . . . Zatim
Nizkoemisni podlahové 17-34% redukce emisi amoniaku v
, Prasata ] docdasné
systémy 33% redukce zapachu v
prijato
Pasovy dopravnik Zatim
S hucenym susenim Nosnice  30-36% redukce emisi amoniaku  docasné
na odkliz trusu pfijato
Rokkedahl Energi
(tepelny vymeénik Brojlefi 30% redukce emisi amoniaku 2016

pro vykrmy dribeze)
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- Slovensko

Slovensko vyuZiva jako prostfedek pro snizeni produkce amoniaku smérnici Evropského
parlamentu a Rady 2010/75/EU pro intenzivni chovy drlibeZe nebo prasat a Zasady spravné
zemédélské praxe z pohledu dodrZovani nitratové smérnice, ktera definuje postupy pfi
aplikaci hnoje na pGdu a poZadavky na skladovani hnojiv. Stejné jako v Ceské republice jsou
vyuzivany také biotechnologické pripravky podavané v krmivu, napajeci vodé nebo aplikované
do podestylky ¢i pri skladovani hnojiv. Aktualizovany seznam zminénych pfipravkd je
k dispozici na strankdch VUZT Praha (www.vuzt.cz) a jsou do néj zafazené pfipravky, které
maji minimalni ucinnost snizeni produkce amoniaku 20 %.

Tabulka 9: Nizkoemisni techniky v ustajeni zvifat'°

Technika snizovani Ucinnost v %
Odstranovani hnoje nékolikrat denné 50
Plocha rostové podlahy max. do 50 % 20

OSetreni podestylky biotechnologickymi pfipravky az 60

Vétrani s rekuperaci 25

Tabulka 10: Nizkoemisni techniky p¥i skladovani kejdy v nadrzich'°

Technika snizovani Uéinnost v %
Pevny poklop ¢i zastfeSeni 80
Zakryti folii 60
Zakryti hladiny sldmou nebo raselinou 40
Vytvoreni pfirodni krusty 35
VyuZiti bioreaktor( 85
Vyuziti biotechnologickych pfipravk 40
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Tabulka 11: Nizkoemisni techniky pfi aplikaci organického hnojiva na padu?®

Referencni technologie Technologie snizujici emise amoniaku Ucinnost v %
Zapraveni orbou do 12 hodin 80 —ornd plida
Rozmetani hnoje na pole
Zapraveni orbou do 24 hodin 60 — orna plada
Pdsovy postrik 30— ornd plida
Vlecena botka 40-TTP
Aplikace kejdy Injektor — otevrena Stérbina 60-TTP
Injektor — uzavirena Stérbina 80 —orna plida

* TTP (trvaly travnaty porost)

Oveérené biotechnologické pripravky pro snizeni amoniaku a zapachu pfi aplikovani do vody
a krmiva v chovech dribeze a prasat!

Tabulka 12: Ovérené biotechnologické pripravky pro snizeni amoniaku

Snizeni emisi

Oblast vyuziti Obchodni nazev .
vy amoniaku v %

AXTRA XPHY L Premixture (Premix Axtra Phy,

Danisco Xylanase) 29
CAPSOGENIN BIOPOWDER 38
Quantum Blue 25
OptiPhos 21

Piipravek Natugrain TS/ TS L 23

do krmiva pro

dribes NATUPHOS 21
GALLIACID-S 26
RIOMAX 23
WILDOIL 25
KEMZYME 50
Nutrikem P Dry 32
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AEN-SP 50
AEN 47
Biostrong 510 nebo Biostrong Forte 48
Premix enzym( ROVABIO a NATUPHOS 24
SANGROVIT 23
Pripravek
do krmiva Biacid 38
pro dribez
XtractTM 42
MEX-Yucca DRY 38
PHYZYME XP 21
Avizyme XPF (premix Danisco Xylanase a Phyzyme
28
XP)
Premix enzymu Danisco Xylanase + Phyzyme + Pro
47
GIT (Calprona)
Danisco Xylanase + Phyzyme + Progut 56
Pripravek
do napajeu ) Amalgerol Classic 49
a krmiva pro
drlbez
Pripravek De-Odorase 48
do krmiva pro
drlibez a prasata Enviro nebo Enviro — Plus 40
ALGASOL AF 40
ALGASOL AD 40
Pripravek ALGASOL AS 40
do napdjeci vody
a krmiva pro .
dribe? a prasata SR il
Bio-Algeen 40
ALGITEK AD 45
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Pripravek
do krmiva pro
prasata

NSOAB 9 22
CAPSOGENIN BIOPOWDER 31
ACIDENE 30
SANGROVIT 33
MEX-Yucca DRY 31
NATUPHOS 29
XtractTM 35
HUMAC Natur AFM 22
Carbovet M 29
AMMO GO PLUS CONCENTRATE 31
BioAktiv 27
OptiPhos 24
PHYZYME XP 22
Quantum Blue 22
Synergen 39
AROMEX Plus nebo AROMEX — Solid Plus nebo 48

FRESTA F Plus nebo AROMEX Pro
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Ovérené biotechnologické pripravky pro snizeni emisi amoniaku a zapachu pfti aplikovani
na hlubokou podestylku, rosty a sklady organickych hnojiv v chovech dribeze a prasat!

Oblast vyuziti Obchodni Snizeni emisi
W nazev amoniaku o v %
Pripravek na oSetreni hluboké podestylky v chovech PURELIT 3

kurecich brojlert

Amalgerol Stall

Max FL 42
Ptipravek pro osetfeni dribezi podestylky ax
GTS SPORZYM 22
Prllpravek na oldstranenl zapachu na skladkach hnoje, LIQUID 20
kejdy, odpadnich vod
Pripravek aplikovatelny na skladkach organickych Oxygenator 0
odpadu (hntj, kejda, podestylka a odpadni vody) (BGS)
Pripravek na osetfeni podestylek a trusu v chovech Bio-Algeen G40 45
dribeze, kejdy a chlévského hnoje v chovech prasat
a skotu ALGITEK K 45
Pripravek prcz os?trenl podestylky nebo podlahy staji Sannisty 42
v chovech drlibeZe, prasat a skotu
Pripravek pro osetreni kejdy a hnoje v chovech SOP PIG 53
prasat
Actiglene 29
Pripravek na osSetreni kejdy v chovech prasat Active NS 24
HOMOGEN 20
- v o . . Amal | Stall
Pripravek pro osetreni hluboké podestylky prasat malgerol Sta 22
Max FL
Pripravek pro osetteni kejdy a chlévského hnoje APD 900 2X 38
v chovech prasat
Pfipravek pro oSetfeni podestylky v chovech prasat ~ VERTISTIMUL 24
!DIrlpravek pro oSetireni podlahy stdji a kejdovych SEKOL-JALKA 37
jimek v chovech prasat
Pripravek pro osettfeni podlahy stdji v chovech prasat Z FIX 22
Pripravek pro oSetteni podlahy stdji v chovech SECHE-ETABLE 53

odstavenych selat
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- Velka Britanie

Velka Britanie se fidi Kodexem spravné zemédélské praxe (COGAP — Code of Good Agricultural
Practice) pro snizeni emisi amoniaku, ktery vypracovala spolec¢nost Defra ve spolupraci se
subjekty angazujicimi se vzemeédélstvi. VIdda se dohodla na snizeni emisi amoniaku 0 8 %
vroce 2020a 0 16 % v roce 2030 ve srovnani s jeho Urovni v roce 2005. Tyto cile Ize dosahnout
prostiednictvim rozsahlého pfijeti opatieni ve zminéném kodexu. Asi 88 % emisi amoniaku
ve Velké Britanii ma svilj plvod pravé v zemédélstvi.

Prehled kli¢ovych oblasti a technik pro redukci emisi amoniaku??

a) Skladovéni organickych hnojiv

o Uskladriovat drlibeZi trus v suchu.

. Zakryvat hnojisté plastovou félii.

° Skladovat separat ¢i digestat ve skladovacich vacich.

o Zakryvat hladiny jimek (pevny uzavér, félie, sldma, raselina, plastové segmenty) nebo
nechat vytvorit prirodni krustu.

. Aplikovat organickd hnojiva na pidu pouze v pfipadé potfeby Zivin plodinami.

° Vytvoreni vétrolamd ¢i jiného biopasu v blizkosti UloZist organickych hnojiv, které
snizi rychlost proudéni vétru a tim snizi rozptyl amoniaku do okoli.

b) VyZiva hospodarskych zvirat

° Zvaiit pouiziti odborné stanoveného krmiva a krmné davky tak, aby odpovidala
obsahu Zivin pro potfeby zvirete v rliznych fazich vyvoje.

c) Ustajeni

° Pravidelné odstranovat podestylku a exkrementy.

° Rychlé oddéleni moci od exkrementl (drazkova podlaha).

o Zajistit napajeci systémy, aby nedochazelo k samovolnému uniku vody.
° U brojler( udrzovat podestylku v suchu.

° U nosnic vyuzZivat dopravnich pasd s nucenym susenim pro odkliz trusu.
° Vyuzivat pracek vzduchu i biofiltra.

d) Aplikace anorganickych hnojiv

. Vytvofit agrotechnicky plan fizeni Zivin pro vypocet vhodnych terminl a miry

aplikace.
° Pfechod z hnojiv na bazi mocoviny na dusi¢nan amonny.
° Pouzivat inhibitory ureazy pti aplikaci s hnojivy na bazi mocoviny.

. P¥i pouziti hnojiv na bazi mocoviny aplikovat vstfikovanim do pldy nebo zajistit jejich
co nejrychlejsi zapraveni.
° Aplikovat dusi¢nan amonny v chladnych a vlhkych podminkach.
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. Pravidelné testovat organickd hnojiva a pudu ke stanoveni obsahu Zivin a podle toho
stanovit vhodné aplikacni davky hnojiv a jejich ¢asové rozvrieni.

° Provadét aplikaci organickych hnojiv pfi vhodnych klimatickych podminkach (chlad,
bezvétfi, vihko).

. Aplikovat kejdu za poutZiti nizkoemisnich technologii (vle¢cné hadice, vlecené botky,

injektory).

. Zapraveni hnoje do 12 hodin od jeho aplikace na pole.
. Zvazit okyseleni organickych hnojiv pred jejich aplikaci na pole.

Tabulka 13: Nizkoemisni techniky pro aplikaci organickych hnojiv'?

Nizkoemisni techniky pro aplikaci organickych

hnojiv
Aplikace na ptidu  Vlecné Vlecné Mélky Hluboky
(rozmetadlo) hadice botky injektor injektor
Predpokladany A3do12%  A3do9% Aido6% Aido6% A3do6%
obsah susiny
Relativni i
sarvnipracoval - 5555 S5 353 S5 >
vykon
R & t
OYnomernos v IV JIV IV VIV
aplikace
Poskozeni plodiny Stfedni Nizké Nizké Stfedni Vysoké
Relativni zapach Vysoky Stfedni Nizky Nizky Velmi nizky
Relativni redukce 0% 3035%  30-60%  70-80 % 90 %
amoniaku
Naklady S SN S $SS SIS
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Francie se radi mezi jedny z nejvétsich producentl amoniaku v EU. Zemédélstvi je jedno
z odvétvi, ve kterém se planuje zminénou produkci snizit. ADEME (francouzska agentura fizeni
Zivotniho prostiredi a energetiky) ve své metodice vyhodnotila cca 200 opatieni ve Ctyrech
oblastech (vyZiva, ustajeni, skladovani a aplikace organickych hnojiv), ktera povedou ke snizeni
produkce emisi amoniaku v zemédélstuvi.

Tabulka 14: Pfehled zékladnich sniZujicich technologii pouZivanych ve Francii®?

Kategorie opatreni

Opatieni

Prasata Drubez

Fazové krmeni X X
Vyziva Snizeni pH ve vykalech X
Snizeni vylu€ovani vody X
Cast&jsi odkliz exkrementd X X
Zvyseni poméru C/N v hnoji X X
Ustajeni
Okyseleni hnoje X
Pracky vzduchu/biofiltry X X
Snizeni povrchu hladiny kejdové jimky X
Skladovani kejdy v uzavrenych jimkach X
Skladovani organickych hnojiv
Zakryti hnojisté X X
Omezeni promichavani kejdy v jimce X
Hadicové nebo botkové aplikatory y
kejdy
Injektorové aplikatory kejdy X
Aplikace organickych hnojiv Zapraveni organického hnojiva X X
Aplikovani organického hnojiva y y
za priznivych klimatickych podminek
Rozmetani organického hnojiva y «

béhem obdobi vegetace

—-23-—



Snizujici a koncové technologie — pristupy ¢lenskych statti EU

- Italie
Italie vyuziva nékolik podplrnych technik vedoucich ke snizeni emisi amoniaku.

a) Prasata na vykrm

Tabulka 15: Snizujici techniky v Itdlii u prasat na vykrm

Uéinnost

Technologie Nizka Stfedni Vysoka
Césteéné rostova podlaha se snizenou jimkou X

Vakuovy systém X

Chlazeni kejdy X

Separace tuhé slozky exkrementt od kapalné X
Okyseleni hnoje X

b) Drlbez

Tabulka 16: SniZujici techniky v Italii u dribezZe
Uéinnost

Technologie Nizka Stredni Vysoka
Pridavek siranu hlinitého do podestylky X

Nucené suseni podestylky, zabranéni samovolného
uvolfiovani vody z napajeciho zafizeni
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- Spanélsko

Spanélsko vyuiivd k omezeni emisi amoniaku mnoho technickych opattenich s velkou
variabilitou uUcinnosti ifinanéni narocnosti. Ministerstvo zemédélstvi, potravinarstvi
a zivotniho prostredi (MAGRAMA) prostiednictvim Generalniho reditelstvi pro zemédélskou
vyrobu vyhodnocuje technologie, které jsou ucinné pravé pfi omezovani emisi amoniaku.

Technologie v chovu prasat!*

Ucinnost
Technologie
g v (%)
Ustdjeni na Castecné rostové podlaze s redukovanou plochou kejdového 49
kanalu
Celorostové ustajeni, které je umisténé nad skluznou rampou se sklonem 3° 39
pod kterou je kejdovy kanal
Celorostové ustajeni, které je umisténé nad skluznou rampou se sklonem 63
vétsim nez 12°pod kterou je kejdovy kanal
Vyuziti pracky vzduchu 74
Technologie vyzivy v chovu prasat!*
Ucinnost
Technologie
: v (%)
Fazové krmeni s pfidavkem aminokyselin 61
PFidani kyseliny benzoové do krmiva ke snizeni pH v moci 10
Technologie v chovu nosnic*
Ucinnost
Technologie
¢ v (%)
VyuZziti pasového dopravniku k odklizu trusu s jeho susenim 48
Technologie v chovu brojleri*
Ucinnost
Technologie
: v (%)
Technologie napdjeni s miskou proti Uniklim vody 4
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Technologie pf¥i skladovani organickych hnojivl*

. Ucinnost
Technologie v (%)
Vytvoreni pokryvu hladiny kejdové jimky pomoci nasekané slamy 70
Zakryti hladiny kejdové jimky pomoci folie 90
Vytvoreni pfirodni krusty 29

Technologie pfi aplikaci organickych hnojiv!*

. Ucinnost
Technologie v (%)
Hadicovy aplikator kejdy 40
Botkovy aplikator kejdy 50
Injektorovy aplikator kejdy 50
Zapraveni organického hnojiva do 24 hodin 45
- Finsko

Také ve Finsku ma pres 90 % emisi amoniaku sv(j plivod v zemédélstvi. Proto byl sestaven
akéni plan, jehoz cilem je zajistit splnéni emisniho stropu (zavazek k roku 2020). Na pfipravé
planu se podilelo Ministerstvo zemédélstvi a lesnictvi a Ministerstvo Zivotniho prostiedi.
Emise amoniaku ze zemédélstvi by mély byt v roce 2020 sniZzeny na Uroven 26,6 kt.

Tabulka 17: Akéni plan na sniZzeni amoniaku v zemédélstvi ve Finsku'®

Rok Plan VIadni nastroj

2014 e 33 % kejdy aplikovano pomoci injektor(
e 27 % kejdy aplikovano rozstrikem
e Zapraveni hnoje do 24 hodin po aplikaci

Kumulativni sniZzeni emisi amoniaku v (kt)  Celkové emise amoniaku v (kt)

30,2
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Rok Plan VIadni nastroj

2015 e 55 % kejdy aplikovano pomoci injektort e Aplikace kejdy pomoci injektor,
e 25 % kejdy aplikovano rozsttikem zakryvani kejdovych jimek
e Zapraveni hnoje do 24 hodin po aplikaci (investi¢ni podpora)
e Zakryvani kejdovych jimek e Nitratové smérnice
Kumulativni snizeni emisi amoniaku v (kt) Celkové emise amoniaku v (kt)
1,4
— staj: 0,12
—sklad: 0,03 30,2-1,4=28,8
—aplikace: 1,25

Rok Plan VIadni nastroj

2016 e 60 % kejdy aplikovano pomoci injektor( e Aplikace kejdy pomoci injektord,
¢ 30 % kejdy aplikovano rozsttikem zakryvani kejdovych jimek
e Zapraveni hnoje do 24 hodin po aplikaci (investicni podpora)
e Zakryvani kejdovych jimek e Nitratové smérnice
Kumulativni snizeni emisi amoniaku v (kt) Celkové emise amoniaku v (kt)
1,8
— staj: 0,24
~ sklad: 0,06 28,8-0,4 = 28,4
—aplikace: 1,50

Rok Plan VIadni nastroj

2017 e 60 % kejdy aplikovano pomoci injektort e Aplikace kejdy pomoci injektor,

e 30 % kejdy aplikovano rozstrikem
e Zapraveni hnoje do 24 hodin po aplikaci
e Zakryvani kejdovych jimek

zakryvani kejdovych jimek
(investi¢ni podpora)
e Nitratové smérnice

Kumulativni sniZeni emisi amoniaku v (kt)

Celkové emise amoniaku v (kt)

2,2

—staj: 0,36

- sklad: 0,09

— aplikace: 1,75

28,4-0,4=28,0
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Rok Plan VIadni nastroj

2018 e 65 % kejdy aplikovano pomoci injektort e Aplikace kejdy pomoci injektor,
¢ 30 % kejdy aplikovano rozsttikem zakryvani kejdovych jimek
e Zapraveni hnoje do 24 hodin po aplikaci (investi¢ni podpora)
e Zakryvani kejdovych jimek e Nitratové smérnice
Kumulativni snizeni emisi amoniaku v (kt) Celkové emise amoniaku v (kt)
2,7
— staj: 0,48
—sklad: 0,12 28,0-0,5=27,5
—aplikace: 2,10

Rok Plan VIadni nastroj

2019 e 65 % kejdy aplikovano pomoci injektor( e Aplikace kejdy pomoci injektord,
¢ 30 % kejdy aplikovano rozsttikem zakryvani kejdovych jimek
e Zapraveni hnoje do 24 hodin po aplikaci (investicni podpora)
e Zakryvani kejdovych jimek e Nitratové smérnice
Kumulativni snizeni emisi amoniaku v (kt) Celkové emise amoniaku v (kt)
3,1
— staj: 0,60
—sklad: 0,15 27,5-0,4=27,1
— aplikace: 2,35

Rok Plan Vladni nastroj

2020 e 70 % kejdy aplikovano pomoci injektor( e Aplikace kejdy pomoci injektord,

e 30 % kejdy aplikovano rozstrikem
e Zapraveni hnoje do 24 hodin po aplikaci
e Zakryvani kejdovych jimek

zakryvani kejdovych jimek
(investi¢ni podpora)
e Nitratové smérnice

Kumulativni snizeni emisi amoniaku v (kt)

Celkové emise amoniaku v (kt)

3,6

—staj: 0,72
—sklad: 0,18

— aplikace: 2,70

27,1-0,5=26,6

staj = ustdjeni
sklad = skladovani organickych hnojiv
aplikace = aplikace organickych hnojiv na padu
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- Nizozemsko

Tabulka 18: Technologie pro sniZovani emisi amoniaku v Nizozemsku®®

Emisni faktory pro snizovani emisi
(kg NH3 / misto pro zvife)

Technologie
Prasnice Odstavcata Pras:ata Kanci
s prasaty na vykrm
Biologicka pracka vzduchu
1,70
(U¢innost 70 %) 2,50 0,18 1,00 ’
Chemicka pracka vzduchu
- 2,50 0,18 1,00 1,70
(u€innost 70 %)
Chemicka pracka vzduchu
42 ,17 ,2
(u€innost 95 %) 0, 0,03 0 0,28
Kombinovana pracka vzduchu
2 1 ,51 1,7
(4¢innost 70 %) >0 0,18 0,5 0
Kombinovana pracka vzduchu 1.30 0,09 0,21 0,83

(ucinnost 85 %)
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Se zvysujicim se poctem obyvatel a kvalitou Zivota v ¢lenskych zemich Evropské unie se zvysuji
také naroky na produkci potravin. Z tohoto dlivodu se od druhé poloviny 20. stoleti prechazi
na intenzivni zemédélstvi. Intenzifikace zemédélstvi sebou ale pfindsi i vétsi — intenzivné;jsi —
produkci odpad a dalsich znedistujicich latek, které maji negativni dopad na Zivotni prostiedi
a snizuji kvalitu Zivota v okoli zemédélskych statk(. Je tedy zapotrebi produkci odpadnich
a znecistujicich latek zabranit nebo se pokusit ji omezit.

V minulosti se k omezovani vypousténi odpadnich a znecdistujicich latek pouzivaly takzvané
koncové technologie, které mély za ukol vyprodukované odpady zachytit a vhodnym
zpUsobem zpracovat Ci uloZit. Takovéto technologie nevyZaduji pfimy zasah do vyrobni
technologie — lze je postavit dodatecné. V radé pripadld zafizeni fungovala na principu
premény znecisténi jedné slozky Zivotniho prostredi do slozky druhé, kde se mély znecistujici
latky sndze zachytit. Vysledny efekt téchto zafizeni ale mnohdy neodpovida vynalozenym
ekonomickym a energetickym nakladdm.

Strategie koncovych technologii nutné potfebovala pfepracovat. S novym pfistupem se
prislo v roce 1996 ve Smérnici Rady 96/61/ES o integrované prevenci a omezovani znecisténi
(IPPC). Smérnice jiz zasahovala pfimo do vyrobni technologie, kde se snazila zabranit nebo
alespon snizit produkci odpad( a znedistujicich latek v pribéhu vyroby. Smérnice byla
nékolikrat novelizovana a v soucasnosti je nahrazena Smérnici Evropského parlamentu a Rady
2010/75/EU o pramyslovych emisich (integrované prevenci a omezovani znecisténi).

Dne 15. Unora 2017 bylo v ustfednim véstniku publikovano provadéci rozhodnuti EU
2017/203, kterym se stanovi Zavéry o BAT podle smérnice Evropského parlamentu a Rady
2017/75/EU pro intenzivni chovy driibeZe a prasat. Clenské staty maji povinnost zajistit, aby
podminky provozu dotéenych zafizeni byly v souladu s ustanovenimi tohoto dokumentu.
Nasledujici kapitola stru¢né shrnuje zakladni informace o zplsobu, jakym clenské staty
implementuji problematiku IPPC ve svych pravnich predpisech.
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Belgie

Hlavni odpovédnost za politiku a pravni predpisy v oblasti Zivotniho prostredi v Belgii spada
vyhradné pod 3 autonomni regiony — Vlamsky region, Bruselsky region a Valonsky region.
To znamena, Ze implementace smérnice o IPPC je vylucnou pravomoci jednotlivych regiond
(bez zapojeni federdlniho statu), ale také Ze tato legislativa se lisi ve vSech tfech regionech.
Kazdy ztéchto tF¥i regiond implementuje IPPCY?, a zajistuje agendu souvisejici
s vydanim povoleni k provozu.

- Vlamsky region

Smérnice IPPC je implementovana nafizenim (Zdkonem regionalniho parlamentu)
o environmentalnich licencich® (ve znéni pozdéjsich predpistl) doplnéném o fadu vykonnych
nafizeni, jez podrobné upravuje postup apodminky pro vydavani licenci (VLAREM II%,
VLAREM lII°) — v pfiloze | nafizeni VLAREM lIl je uveden seznam zafizeni, které museji Zadat
o povoleni. Seznam je prejaty ze smérnice Evropského parlamentu a Rady 2010/75/EU.

Povoleni vydava prislusny organ, kterym je vlamska vldda nebo obec. Pfi udélovani
povoleni se rozlisuji tfi kategorie zatizeni:

a) zafizeni s nizkym dopadem na Zivotni prostiedi — staci pfedbézné ozndmit stavbu,

b) zafizeni se stfednim dopadem na Zivotni prostiedi — povoleni vydavd mistni sprava
(obec), a

c) zafizeni svyznamnym dopadem na Zivotni prostiedi — povoleni vydava provincni
vlada®.

Vsechna zafizeni spadajici pod IPPC jsou zatazena do kategorie c). Délka platnosti povoleni je
na posouzeni prislusného organu.

- Valonsky region

Smérnice IPPC je implementovana vyhlaskou o environmentdlnich licencich® (ve znéni
pozdéjSich predpist) a provadécimi nafizenimi.

Pfi udélovani integrovanych povoleni se zafizeni rozlisSuji podle dopadu na Zivotni prostredi
stejné jako v pfipadé VIamského regionu®.

- Bruselsky region

Smérnice IPPC je implementovana nafizenim o environmentélnich licencich’ (ve znéni
pozdéjsich predpis) a jejimi provadécimi nafizenimi.

V Bruselském regionu existuje ponékud zvlastni situace, kdy v pfipadé zamitnuti vydani
environmentalniho povoleni vldadou bruselského regionu Ilze podat odvolani
k tzv. ,,Milieucollege — Collége de I’environnement” (Odvolaci komise pro Zivotni prostiedi).
Komise je sloZena z péti nezavislych odbornikd, ktefi prezkoumaji rozhodnuti bruselské vlady
a mohou povoleni vydat.

Povoleni vydava v prvni fadé Bruselskd agentura pro Zivotni prostredi. Pfi udélovani
integrovaného povoleni jsou v Bruselském regionu rozliSovany 4 kategorie zafizeni (1 A, | B, 11,
[ll) podle dopadu jejich Cinnosti na Zivotni prostredi. Zafizeni kategorie | A podléhaji EIA
a zadosti o environmentalni povoleni, kategorie | B podléha zjednoduSenému Fizeni EIA
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a zadosti o environmentalni povoleni, kategorie Il podléhd environmentalnimu povoleni, které
vydava pfislusnd obec, a kategorie Ill musi svou ¢innosti pouze predbéZné oznamit?.

Bulharsko

Bulharsko implementuje smérnici o IPPC pomoci svého zakona o ochrané Zivotniho prostredi
(EPA), vyhlaeného v Utrednim véstniku 91/2002, naposledy pozménénym Utednim véstnikem
98/2014. Na vnitrostatni Urovni provadi EPA smérnici EU 2010/75/ES s ucinnosti od 7. ledna
2014 a zavadi systém integrovaného povoleni®.

Integrované povoleni vydava reditel Vykonné agentury pro Zivotni prostredi (Executive
Environment Agency), které musi obsahovat povinna opatfeni na ochranu Zivotniho prostredi
a musi vychazet z koncepce nejlepsSich dostupnych technik (BAT). Integrované povoleni je
vydavano nadobu neurditou, svyjimkou pripad(, kdy je predpisy o Zivotnim prostredi
stanovena konkrétni Ih(ta pro ukonceni ¢innosti zafizeni. O kazdé zméné podminek provozu
je provozovatel povinen informovat Ministerstvo ochrany Zivotniho prostredi a vod a ddle
Vykonnou agenturu pro Zivotni prostredi. V ptipadé vykonavani ¢innosti bez povoleni mize
byt danému provozovateli ulozena pokuta ve vysi 50 000 leva®.

Dansko

Zakony o ochrané zZivotniho prostredi v Dansku vychazeji prevainé z pravnich predpisti EU
a dojisté miry z mezinarodnich smluv. VSechny smérnice EU jsou prevzaty a zapracovany
do Danského prdava. Zakladnim dokumentem o ochrané Zivotniho prostfedi je Zakon
o ochrané Zivotniho prostfedi (EPA — Environmental Protection Act) (LBK No.1121
2 03/09/2018)°. V zdkoné EPA se nachazi smérnice o pramyslovych emisich (IED — Industrial
Emissions Directive) z roku 2013, ktery implementuje smérnici IPPC'" 2, Touto smérnici se
stanovuje, Ze vSechny priimyslové vyrobni procesy, zemédélska vyroba a zpracovani odpadu
jsou predmétem povoleni pfislusSného danského Uradu. Zavadi se zde pozadavek na Castejsi
pouzivani BAT technik a stanovuje se Castéjsi kontrola zafizeni s povolenim. Nejrozsifenéjsi
Referenénim dokumentem o BAT v Dansku je BREF pro chov prasat a dribeZe — v Dansku se
nachdzi pfiblizné 1 200 farem'? 13,

Zakon EPA je zaloZen na principu decentralizace. To znamena, Ze sprdva a prosazovani
vétsiny predpisl jsou vioZeny do rukou obci, které vydavaji povoleni. Integrovany systém
povoleni je zakotven v ¢asti zakona EPA. Kategorie podléhajici schvaleni jsou uvedeny
v Dodatku 1 a 2 zakona €. 1458 ze dne 12. prosince 2017, konkrétné ,,6.6 chov hospodarskych
zvifat (6.6 Husdyrbrug for mere end)“*“.

Chovy hospodarskych zvifat podléhaji od roku 2007 komplexnimu systému
environmentalnich povolenek, jenZ je stanoven v zakoné o hospodarskych zvifatech ¢. 1020
ze dne 7. Cervna 2018. Ze zdkona vyplyva (kapitola 3, §16a.), Ze bez predchoziho povoleni
mistniho zastupitelstva nesmi byt zfizen chov hospodarskych zvifat s emisi amoniaku vyssi nez
3 500 kg NH3 / zvite / rok. Dale nemohou byt zfizeny chovy bez predchoziho schvaleni, které
maji vice nez a) 750 mist pro prasnice, b) vice nez 2 000 mist pro prasata (nad 30 kg), nebo
c) vice nez 40 000 mist pro drlibeZz. Takovéto chovy nesméji byt rozsifeny bez predchoziho
schvaleni mistnim zastupitelstvem™.
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Tabulka 19: Prahové kapacity pro Zadosti o integrované povoleni v Dansku'®

Typ chovu Velikost chovu (IPPC) Velikost chovu (EIA)

Brojlefi < 40 000 mist < 85 000 mist

Nosnice < 40 000 mist < 60 000 mist

Prasata (nad 30 kg) < 2 000 mist < 3 000 mist

Prasnice < 750 mist <900 mist
Némecko

Némecko implementuje a uplatiuje smérnici skrze sv(j zakon o uplatiovani smérnice
o prumyslovych emisich (IndEmissRLUG — Gesetz zur Umsetzung der Richtlinie Uber
Industrieemissionen)’ a dvéma vyhlaskami z 2. kvétna 2013 néarodniho prava. Zmény byly
provedeny predevsim vzakonech oomezeni znecisténi (BImSchG — Bundes-
Immissionsschutzgesetz)'?, vodnim zdkoné (WHG — Wasserhaushaltsgesetz)® azakoné
o recyklaci (KrWG — Kreislaufwirtschaftsgesetz)?°. VSechny tyto Upravy vedly ke zméné
nafizeni o zafizenich vyZadujicich schvaleni (4. BImSchV)?.

V soucasné dobé existuje pravni ramec upravujici obecné emise ze zafizeni pro Zivocisnou
vyrobu. Navic existuji specifické predpisy pro chov hospodarskych zvifat v kritickych oblastech,
jako napfiklad v blizkosti obytné zastavby. Opatfeni na snizovani emisi, ktera maji byt pfijata,
jsou velmi specifickd a mohou se ménit podle polohy stavby a velikosti zafizeni pro chov
hospodarskych zvitat. Volba zafizeni nebo jejich kombinace pro snizovani emisi pak zavisi
pouze na volbé provozovatele, ktery musi splfiovat dané limity?2.

Stavéni novych provozl Ci rozsifovani stavajicich pod uvedenou hranici (prvni uvedena
hodnota) je tfeba vyZzadat pouze stavebni povoleni — zjednodusené fizeni povoleni IPPC podle
§19, bez Ucasti vefejnosti??. Pokud jsou prekro¢eny hodnoty velikosti chov( IPPC (sloupec 3)
je problematika feSena pomoci zakona o emisich a automaticky musi schvalovaci proces
zahrnovat Ucast verejnosti. Kontroluje Technische Anleitung zur Reinhaltung der Luft (TA Luft
= Technical Instructions on Air Quality Control). TA Luft poZzaduje od schvalujicich organt
ovéreni skutecnosti, zda budouci emise amoniaku z planovaného projektu nebudou mit
nepriznivé mistni Ucinky na Zivotni prostiedi. Pro tento ucel specifikuje pozadavky
na minimalni vzdalenost zafizeni pro ustajeni zvifat od zranitelnych ekosystémua??.
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Tabulka 20: Prahové kapacity pro Zadosti o integrované povoleni v Némecku?®

Typ chovu Velikost chovu Velikost chovu Velikost chovu
(IPPC) (1PPC) (E1A)
§ 19 povoleni

Selata v dochovu (>30kg) 1500 ks 2 000 ks 3 000 ks
Prasnice (i se selaty <30 kg) 560 ks 750 ks 900 ks
Selata (10-30 kg) 4 500 ks 6 000 ks 9 000 ks
Nosnice 15 000 ks 40 000 ks 85 000 ks
Kurata 30 000 ks 40 000 ks 60 000 ks
Brojlefi 30 000 ks 40 000 ks 85 000 ks
Krocani 15 000 ks 40 000 ks 60 000 ks

Pravni zaklad pro kontrolu emisi amoniaku pochazejicich z chovu hospodarskych zvirat je:

1. Bundes-ImmissionsSchutzGesetz (federalni zakon o kontrole emisi) a jeho prenesené
pravni predpisy Technische Anleitung zur Reinhaltung der Luft (zkratka TA Luft =
Technické pokyny pro kontrolu kvality ovzdusi) prijaté na zakladé §48 BImSchgG,

2. Umweltvertraglichkeitsprifungsgesetz  (zdkon o posuzovani vlivd  na Zivotni
prostiedi),

3. smérnice o stanovistich (smérnice Rady 92/34 EHS) ze dne 21. kvétna 1992 ve spojeni
s Bundes-NaturSchutzGesetz (zakon o ochrané prirody), zejména §34 a §36, ktery
provadi smérnici o stanovistich ve vnitrostatnim pravu.

Rakousko

Pravomoci tykajici se ochrany Zivotniho prostiedi jsou v Rakousku diverzifikované. Federace
i federalni provincie maji zakonné i spravni pravomoci. Pravomoci federace vsak prevladaiji.
Néktera zafizeni spadajici pod IPPC, hlavné intenzivni chovy hospodarskych zvirat, spadaji pod
provinéni pravo — povoleni vydava regionalni spravni Urad (Bezirksverwaltungsbehorde).

Chovy, které museji Zadat o povoleni, pfesné odpovidaji chovliim v souladu se smérnici
2010/75/EU. Jedna se tedy o chovy, které maji vice nez: a) 750 mist pro prasnice, b) 2 000 mist
pro prasata (nad 30 kg), nebo c) 40 000 mist pro dribez?® 24,

Povoleni je udélovano na neomezenou dobu, ale jsou pravidelné provadény kontroly
dodrzovani podminek?. DrZitel povoleni musi po deseti letech zkontrolovat souéasny stav BAT
technologii, a pokud je to nutné, tak okamzité pfijmout nezbytna opatreni, a informovat
o zméné BAT technologie pfislusné organy?®. Nesplnéni pozadovanych podminek muze mit
za nasledek uzavieni chovu a uloZeni sankce ve vysi do 2 180 EUR?’.

Rakousko se pokusilo implementovat smérnici o IPPC jako soucast celkové reformy
zamérené na standardizaci a centralizaci regula¢niho ramce povoleni. Reforma vsak
nedokazala zavést zakon o ochrané Zivotniho prostredi, atak Rakousko pokracovalo

—34-



Implementace IPPC do pravnich systém(

v provadéni smérnice IPPC tim, Ze zménilo pravni predpisy jednotlivych primyslovych
odvétvi’®. Hlavnim a nejkomplexnéjsim ramcem pro povoleni vyroby je Obchodni zakonik
(GewO 1994 - Gewerbeordnung). Aplikace zavér( o BAT je ukotvena v pravnim predpise §43
AWG 2002 (Zakon o nakladani s odpady — Abfallwirtschaftsgesetz)?2.

Estonsko

V Estonsku probihd implementace evropské smérnice IPPC za pomoci a) zakona o ochrané
ovzdusi (RT I, 07/05/2015, 1), platného od 30. zafi 2004, ¢asteéné od 27. listopadu 2004%°,
b) zdkona o pramyslovych emisich (RT I, 04.07.2017, 1) platného od 1. éervna 2013, Podle
§19, odst. 3 bylo vydano Naftizeni vlady se seznamem dilCich Cinnosti, pro néz je vyzadovano
integrované povoleni pro provoz zafizeni (RT I, 25.09.2018,4) platné od 14. ¢ervna 20133,
Dle tohoto narizeni chovy vyZadujici integrované povoleni presné odpovidaji chovim
v souladu se smérnici 2010/75/EU.

Povoleni vydavad Rada Zivotniho prostfedi aje vydavano nadobu neuréitou. Zadost
se podava prostrednictvim informacniho systému o Zivotnim prostfedi a potvrzuje se
digitdInim podpisem. V pfipadé nedodrzeni podminek mizZe byt chov uzavien a uloZena
pokuta aZ do vySe 32 000 EUR.

Irsko

Implementace smérnice IPPC v Irsku se provadi za pomoci a) Zakona o nakladani s odpady
(Waste management act, 1996)3?, b) Zakona o Gzemnim pldnovani a rozvoji (Planning and
Development Act, 2000)** ac) Zakona o ochrané Zivotniho prostfedi (Environmental
Protection Agency Act, 1992)**. Implementace probéhla za pomoci statutdrniho néstroje
S.I. No. 137/2013%.

V priloze 1, v kategorii 6 zakona o Zivotnim prostiredi jsou definovany intenzivni chovy,
které museji zadat o integrované povoleni podle Casti IV tohoto zdkona. Jsou jimi a) chovy
dribeze, jejichZ kapacita presahuje 100 000 jednotek, kde 1 brojler = 1 jednotka a 1 nosnice,
krGta ajind dribeZ = 2 jednotky, a za b) chovy prasat presahujici kapacitu 1 000 jednotek
na jilovitych pudach a 300000 jednotek chovanych najinych padach, kde 1 prase=
1 jednotka, 1 prasnice = 10 jednotek.

Agentura Zivotniho prostiedi (epa.ie), ktera integrovana povoleni vydava, je také povérena
jejich kontrolou. Licence mlZe byt zkontrolovana kdykoli po vydani, avSak nejpozdéji
do 3 let®®. Licence zanikd v pfipadé, Ze do tfi let od jejiho vydani nezacal chov fungovat, nebo
minimalné pred 3 roky chov zanikl.

Zakladni pristup Irska k zakladani intenzivnich chovi je umisténi téchto chovl v dostatec¢né
vzdalenosti od obydli a mist citlivych na zapach. Tyto vzdalenosti jsou urCovany na zakladé
modelu rozptylu zapachu?®’.

Recko

Implementace smérnice 2010/75/EU v Recku je implementovana za pomoci Spoleéného
ministerského rozhodnuti 36060/1155 / E.103/2013 - VIadni véstnik ¢. 1450/B/14-6-201338
v zdkoné oochrané Zivotniho prostiedi N.1650/1986°°. V ministerském rozhodnuti
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36060/1155 /E.103/2013 jsou v Pfiloze | definovany kategorie praci spadajici pod integrované
povoleni a méni se v souladu s pravnimi predpisy EU. Pfidélovani povolovani probiha ve znéni
zakona 4014/2011 (VIadni véstnik 290/A/2011).

Povoleni vydava pfislusny organ Zivotniho prostfedi. Zadost se podava spolu
s dokumentaci EIA. V pfipadé nedodrzeni podminek mize byt chov uzavien a provozovateli
muZe byt uloZena pokuta ve vysi 1 000 az 60 000 EUR.

Spanélsko

Ministerstvo zemédélstvi, rybafstvi a potravin Spanélska vytvofilo v souladu s evropskou
smérnici 2010/75/EU program ECOGAN?°, pomoci kterého mohou zemédélci uréit a) emise
amoniaku a oxidu dusikd z farmy, b) emise dusiku z kejdy a hnoje atd. Program umoznuje
zemédélcim zhodnoceni jejich farmy aseznamuje je snovymi snizujicimi technikami
v souvislosti s emisemi znecistujicich latek*'.

Odpovédnost za vypocty celkovych emisi vsech uvedenych znecistujicich latek pro kazdou
kategorii a €¢innost hospodaFskych zvitat podle mezindrodnich pfedpisG EU ma Spanélsky
systém inventarizace emisi (SEIl). Generalni feditelstvi pro ZivociSnou vyrobu (soucasti SEI) je
zodpovédné za pripravu metodickych pokynl pro stanoveni emisi z chovli hospodarskych
zvirat*?,

Implementace smérnice 2010/75/EU je provedena Zakonem ¢.16/2002 ze dne
1. éervence o integrované prevenci a omezovani zneli$téni*?, ktery byl pozdéji upraven
Kralovskym zdkonnym dekretem ¢.1/2016 ze dne 16. prosince, kterym se schvaluje
revidované znéni zakona ointegrované prevenci aomezovani zneci§téni**. Chovy
hospodarskych zvifat, kterych se tyka integrované povoleni, jsou uvedeny v Priloze |,
kategorie 9.3. Limitni kapacity intenzivnich chovll jsou v souladu s evropskou smérnici.

Integrované povoleni vydava prislusSny organ autonomni spravy. V pfipadé zmény
parametrd chovu s udélenym povolenim jsou rozliSovany dvé situace:

a) nastava mala zména parametr( chovu, kterou provozovatel pouze oznami prislusnému
orgdnu s patfiénym zdlvodnénim. Tato zména je v zrychleném Fizeni organem projedndna
a povolena (resp. zakazana).

b) nastava velkda zména parametri chovu, kdy je potfeba provést posouzeni provozu
a vydat nové integrované povoleni®.

V pripadé zavainého poruseni integrovaného povoleni hrozi provozovateli sankce
v rozmezi od 200 001 EUR do 2 000 000 EUR, uplné, ¢astecné nebo docasné uzavreni zafizeni
nebo zruseni povoleni. V pfipadé zavainého prestupku hrozi sankce od 20001 EUR
do 200 000 EU, docasné nebo castecné uzavreni zafizeni po dobu nejvyse dvou let, zastaveni
¢innosti po dobu nejvyse jednoho roku anebo zruseni nebo pozastaveni povoleni po dobu
nejvyse jednoho roku. V pfipadé drobného poruseni hrozi sankce do 20 000 EUR?®.

Francie

Francie implementuje smérnici 2010/75/EU do svého pravniho fadu vyhlaskou ¢. 2013-375 ze
dne 2.kvétna 2013%/, kterou se upravuji tabulky klasifikaci zafizeni spadajicich pod
integrované povoleni uvedenych v Zdkoné o ochrané Zivotniho prostfedi*®, definovanych
v ¢lanku R511-9 tohoto zakona (Pfiloha 3 — chovy prasat jsou v kategorii ¢.2102; chovy
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drabeZe v kategorii ¢. 2111)*. Intenzivni chovy hospodéafskych zvifat jsou zafazeny v kategorii
3660 a jsou v souladu s evropskou smérnici IPPC.

Pod zminénou smérnici 2010/75/EU spada pfiblizné 3 400 chovl (cozZ je cca 50 % chovd,
na které se tato smérnice vztahuje). Nejvice z nich se jich nachazi v regionu Bretan. Ve Francii
produkuji zemédélské farmy cca 75 % celkovych emisi amoniaku®’,

V pripadé nedodrzeni emisnich limitl a znecistovani ovzdusi hrozi provozovateli trest
odnéti svobody na dva roky a pokuta ve vysi 75 000 EUR>'.

Italie
Smérnice IPPC je v italské legislativé zavedena jednak Legislativnim vynosem €. 372 ze 4. srpna
1999 o Provadéni smérnice 96/61/ES o integrované prevenci a omezovani znelisténi>?
a pozdéji Legislativnim vynosem ¢. 59 z 18. Ginora 20053, Legislativni vynosy byly nékolikrat
novelizovany, pficemz nejvyznamnéjsi byla zména Legislativnim vynosem ¢. 152 z 3. dubna
2006°%, ktery do legislativy zapracoval Smérnici 2001/80/ES. Tento vynos byl po vydani
smérnice evropské unie 2010/75/EU zménén Legislativhim vynosem ¢. 46 z 4. bfezna 2014°°.
Po t&chto zménach v Pfiloze VIII k Casti Il vynosu 152/06 jsou uvedeny &innosti, které museji
Zadat ointegrované povoleni. V oblasti zemédélské cinnosti jsou podminky identické
s podminkami uvedenymi ve smérnici 2010/75/EU.

Povoleni je vydavano tremi autoritami a) Ministerstvem zemédélstvi, b) Ministerstvem
Zivotniho prostredi, c) Lokalnimi autoritami a vydava se na 5 nebo 8 let, podle miry spInénych

kritérii°®. V pfipadé nedodrieni emisnich limitd a znedidtovani ovzdusi hrozi provozovateli
zastaveni ¢innosti a pokuta ve vysi 35 000 EUR az 100 000 EUR*’.

Lucembursko

Lucembursko do svého pravniho systému zapracovava smeérnici 2010/75/EU do zédkona
o Zivotnim prostfedi®®. Zafizeni, kterd museji Zadat o integrované povoleni jsou uvedena
v Pfiloze Il tohoto zadkona°. Kritéria nejsou zpfisnéna.

Madarsko

Madarsko zaradilo smérnici IPPC do svého pravniho systému pomoci Vyhlasky vlady
¢.193/2001 (X.19.) — provadéci pravidla integrovaného povolovaciho procesu na Zivotni
prostfedi®® a nasledné ¢. 314/2015 (XII. 25.) — posouzeni vlivli na Zivotni prostfedi a postup
schvalovani integrovaného povoleni Zivotniho prostfedi®® na zakladé zakona LIl z roku 1995
o obecnych pravidlech pro ochranu Zivotniho prostfedi®”. Ve Vyhlasce vlady ¢.314/2015
v Priloze 2, kategorie 11 — Intenzivni ZivocisSna vyroba, jsou uvedeny chovy, které spadaji pod
smérnici IPPC a museji Zadat o integrované povoleni. Tyto chovy jsou plné v souladu
s evropskou smérnici 2010/75/EU.

Povoleni vydava urad v oblasti Zivotni prostredi. Povoleni se zpravidla vydava na dobu
nejméné deseti let. V pfipadé, kdy zafizeni mélo v minulosti problém se znecisténim Zivotniho
prostiedi, nebo 24da o povoleni poprvé, je povoleni vydano na dobu péti let®3,

V pfipadé provozovani zatizeni bez platného povoleni mohou pfislusné organy omezit,
pozastavit nebo zastavit Cinnost zafizeni. Zaroven stim je uloZena pokuta
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50 000-100 000 forintli / den podle miry ohroZeni Zivotniho prostredi. V pripadé poruseni
zavazkQ uvedenych v povoleni je provozovateli zafizeni uloZena pokuta ve vysi
200 000-500 000 forintd za den, je mu natizeno vytvorit plan napravy na dobu maximalné
Sesti mésicl a v této lhaté splnit podminky uvedené v povoleni®.

Nizozemsko

Nizozemsko smérnici o primyslovych emisich implementovalo® do svych pravnich pfedpist
zdkonem o Zivotnim prostfedi — Obecnd ustanoveni, ze dne 6. listopadu 2008°%. Do zdkona
byla smérnice zapracovdna pomoci dvou pozmérnovacich aktl Gazette 2012, 552°/
a Gazette 2013, 159%. V zdkoné o Zivotnim prostfedi je uvedena definice vyrazu Instalace
IPPC, ktera vyuziva pfimo odkaz na definice instalaci priimyslovych emisi v Pfiloze |, smérnice
2010/75/EU®°.

Tabulka 21: Prahové kapacity pro Zadosti o integrované povoleni v Nizozemsku'®

Typ chovu Velikost chovu (IPPC) Velikost chovu (EIA)
Brojlefi < 40 000 mist < 85 000 mist
Nosnice <40 000 mist < 60 000 mist
Prasata (nad 30 kg) < 2 000 mist < 3 000 mist
Prasnice < 750 mist <900 mist

Polsko

Polsko integruje smérnici o priamyslovych emisich do svého Zakona o ochrané Zivotniho
prostiedi’?. Zakon se v &l. 236b. odkazuje na Pfilohu | nafizeni 166/2006"%, kde jsou uvedena
zarizeni, ktera spadaji pod ohlasovaci povinnost (kat. 7a). Tato pfiloha je totozna s Pfilohou |
evropské smérnice 2010/75/EU.

Povoleni vydavd Ministerstvo Zivotniho prostfedi. Povoleni miZe byt omezeno nebo
odebrano v pripadé, Ze provoz zafizeni je provadén v rozporu s podminkami povoleni, dale
z divodu ochrany Zivotniho prostfedi nebo v pfipadé, Ze je ohroZeno lidské zdravi’?. V pfipadé
poruseni podminek povoleni hrozi zafizenim pokuta ve vysi 50 000-500 000 Zt.

Portugalsko

Portugalsko prevzalo smérnici o IPPC, do svého pravniho systému Zakonnym dekretem
¢. 194/2000 ze dne 21. srpna 200073, které bylo zruseno nafizenim zdkona ¢. 173/2008 ze dne
28.srpna’®.  Smérnice 2010/75/EU Evropského parlamentu aRady je transponovana
do portugalské legislativy Vyhlaskou ¢.127/2013 ze dne 30. srpna 20137°. Zafizeni, ktera
spadaji pod nutnost zazadani o integrované povoleni, jsou tedy v souladu s evropskou
smérnici. V roce 2015 portugalska vlada vydala Zakonny dekret ¢. 75/2015 ze dne 11. kvétna
2015, kterym se schvaluje jednotny systém udélovani licenci pro Zivotni prostfedi’®.
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Povoleni je vydavano Ministerstvem zemédélstvi, rybarstvi a potravin. Pfi poruseni
podminek uvedenych vintegrovaném povoleni je postupovano podle Zdkona ¢.50/2006
ze dne 29.dubna - Ramcovy zdkon o kontrole Zivotniho prostfedi’’. Sankce hrozici
provozovateli jsou uvedeny v kap. Il, ¢l. 22 a kap. Ill, ¢l. 30 tohoto zdkona.

Slovensko

Slovensko implementovalo smérnici o IPPC do svého pravniho systému Zakonem ¢. 245/2003
ze dne 19.¢ervna o integrované prevenci akontrole zneéistovani Zivotniho prostiedi’s.
Smérnice 2010/75/EU byla do zdkonl Slovenské republiky zapracovana pomoci Zakona

v

¢.39/20137°, zdkon byl v pribéhu své platnosti nékolikrdt zménén — naposledy Zakonem
¢.193/2018 z. z. ze dne 13. éervna®’. Parametry zafizeni, kterd museji Zadat o integrované
povoleni (Pfiloha |, Zdkona €. 39/2013 z. z.), jsou prevzaty z evropské smérnice a jsou s ni plné
v souladu.

Povoleni je vydavano Ministerstvem Zivotniho prostfedi SR, spravni dozor vykonava
Slovenska inspekce Zivotniho prostfedi, ktera také uklada pokuty®’. PFi poruseni podminek
uvedenych v povoleni, hrozi provozovateli podle §37 zdkona ¢.39/2013 pokuta aZz ve vysi

1 000 000 EUR.

Velka Britanie

Implementace smérnice o IPPC do pravniho systému Spojeného kréalovstvi Velké Britanie
a Severniho Irska probéhla Zakonem o prevenci a omezovani znecisténi z roku 1999 (Pollution
Prevention and Control Act 1999)%2. Zavedeni evropské smérnice 2010/75/EU probéhlo
v kazdé zemi individualné:

° Skotsko — Predpis o0 zméné prevence a kontroly znecisténi 2014 (The Pollution
Prevention and Control (Scotland) Amendment Regulations 2014)83,

° Severni Irsko — Narizeni o predchazeni znecisténi a kontrole pro primyslové emise
(The Pollution Prevention and Control (Industrial Emissions) Regulations (Northern
Ireland) 2013)%, a

° Britanie a Wales — Nafizeni o prevenci a omezovani znecisténi 2013 (Pollution
Prevention and Control (Designation of Directives) (England and Wales) Order
2013)%°,

Tabulka 22: Prahové kapacity pro Zadosti o integrované povoleni ve Velké Britdnii'®

Typ chovu Velikost chovu (IPPC) Velikost chovu (EIA)
Brojlefi < 40 000 mist < 85 000 mist
Nosnice <40 000 mist < 60 000 mist
Prasata (nad 30 kg) < 2 000 mist < 3 000 mist
Prasnice < 750 mist <900 mist
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Chorvatsko

Implementace smérnice o IPPC do chorvatského pravniho systému byla provedena Nafizenim
NN 114/2008 — Naftizeni o postupu pfi stanoveni integrovanych poZadavk( na ochranu
Zivotniho prostfedi®®. Zafizeni uvedend v Pfiloze | tohoto nafizeni museji Zadat o integrované
povoleni (parametry zafizeni jsou identické sevropskou smérnici 2010/75/EU). Pfenos
evropského pravniho predpisu 2010/75/EU probéhl v Zakoné o ochrané Zivotniho prostredi
NN 80/2013 ze dne 21. &ervna 2013%’.

Povoleni vydava pfrislusny odpovédny organ (oddéleni integrované ochrany Zivotniho
prostiedi Ministerstva ochrany Zivotniho prostfedi a energetiky). V pfipadé poruseni
podminek integrovaného povoleni hrozi provozovateli pokuta ve vysi az 900 000 HRK®,

Kypr

Zaclenéni smérnice IPPC do Kyperského pravniho fadu probéhlo v Zakoné o omezovani
znedisténi vod & 106(1)/2002%°. Evropskd smérnice 2010/75/EU byla integrovéna
do kyperskych zdkonl Zadkonem o pramyslovych emisich €. 184(1)/2013%°. Tento zdkon byl
v roce 2016 upraven Zakonem &. 131(1)/2016°*. Zafizeni, kterd museji pozadat o integrované
povoleni, jsou uvedena v Pfiloze |, zakona ¢. 184(1)/2013 a jsou plné v souladu s evropskou
smeérnici.

Pfi poruSeni podminek integrovaného povoleni hrozi provozovateli odnéti svobody
na maximalné tfi roky nebo pokuta nepfesahujici 500 000 EUR nebo obé tyto sankce®.

LotysSsko

Implementace evropské smérnice 2010/75/EU byla realizovdna novelou Zakona o znecisténi
ze dne 15. bfezna 20013, kterd stanovi nové podminky pro kategorie povoleni k znedistujici
¢innosti a provadéni téchto cinnosti. Dale byla smérnice také zapracovana do zakona
Posouzeni dopad( na Zivotni prostfedi ze dne 14. fijna 1998°*. Povoleni je vydavano na celou
dobu provozu zatizeni.

Tabulka 23:Prahové kapacity pro zadosti o integrované povoleni v Lotyssku®*

Typ chovu Velikost chovu (IPPC) Velikost chovu (EIA)
Brojlefi < 40 000 mist < 85 000 mist
Nosnice <40 000 mist < 60 000 mist
Prasata (nad 30 kg) < 2 000 mist < 3 000 mist
Prasnice < 750 mist <900 mist
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Litva

Implementace smérnice o IPPC byla provedena Prohlasenim ministra Zivotniho prostredi
¢. 80°°. Novelizované smérnice o IPPC 2010/75/EU je zakotvena v litevském Zdkoné o ochrané
Zivotniho prostfedi €.1-2223 ze dne 30.ledna 1992%. Vydavani integrovaného povoleni
probihd podle Nafizeni ¢ D1-528°7. V pfiloze | tohoto nafizeni jsou uvedeny hraniéni
parametry zafizeni, kterd museji pozadat o vydani integrovaného povoleni (poZadavky
na zarizeni koresponduji s evropskou smérnici).

Povoleni k provozu vydava Agentura pro ochranu Zivotniho prostfedi. Dodrzovani
podminek uvedenych vintegrovaném povoleni je kontrolovano Ministerstvem Zivotniho
prostiedi Litevské republiky®®. Povoleni je vydavdano na dobu neurditou a zruseno muaze byt
z dGvod( uvedenych v Narizeni ¢. D1-528, kap. XII.

Malta

Nafizeni S.L.549.77°° prejima evropskou smérnici o pramyslovych emisich 2010/75/EU
do pravniho systému Malty a soucasné s tim implementuje ramec pro regulaci primyslovych
emisi S.L.549.76'%°, V pfiloze |, nafizeni S.L.549.77 jsou uvedena zafizeni, které museji pozadat
o vydani integrovaného povoleni.

Povoleni vydava Urad pro Zivotni prostfedi a zdroje (ERA — Environment and Resource
Authority)'°. Provozovateli, ktery se dopusti poruseni pfedpisi nafizeni S.L.549.77, hrozi
sankce a) za prvni odsouzeni pokuta 23 000-233 000 EUR nebo trest odnéti svobody na dobu
nejvyse 2 let, nebo oboji, b) za druhé a dalsi odsouzeni pokuta 46 000-466 000 EUR nebo trest
odnéti svobody na dobu nejvyse 2 let, nebo oboji‘°%.

Rumunsko

Implementace evropské smérnice o prlimyslovych emisich 2010/75/EU do rumunského
pravniho systému je realizovana zakonem ¢&. 278/2013 o primyslovych emisich'®. V pfiloze |
tohoto zakona jsou uvedena zatizeni, kterd museji pozadat o vydani integrovaného povoleni.
Seznam zafizeni je identicky s podminkami uvedenymi ve smérnici 2010/75/EU.

Povoleni vydava Narodni agentura pro ochranu Zivotniho prostfedi (NEPA — National
Environmental Protection Agency). Dodrzovani podminek povoleni sleduje Narodni ochrana
Zivotniho prostfedi (NEG)'%4. Poruseni podminek integrovaného povoleni se tresta dle kap. XV,
¢l. 96, Nafizeni ¢. 195/2005 o ochrané Zivotniho prostfedi®>.

Slovinsko

Pfeneseni smérnice evropského parlamentu avlady 2010/75/EU se provadi Zakonem
o ochrané Zivotniho prostfedi'®®. Zafizeni, kterym vznikd povinnost Zadat o integrované
povoleni, jsou definovdna v pfiloze | Vyhlasky o druhu cinnosti a zafizeni, které mohou
zpUsobit znedisténi ve velkém méFitku'®’,

Kontroly environmentalnich povoleni provadi Inspekce Zivotniho prostredi. Pokuty, tykajici
se poruseni pozadavk( na vydani Integrovaného povoleni a podminek v ném uvedenych, jsou
definovany v kap. VII, ¢l. 27, Vyhlasky o druhu cinnosti a zafizeni, které mohou zpUsobit
znecisténi ve velkém méfitku.
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Finsko

Smérnice evropského parlamentu a vlady 2010/75/EU je ve Finsku implementovana Zakonem
o ochrané Zivotniho prostfedi ¢.527/2014 ze dne 27. éervna 201498, V pfiloze |, tabulce 1
tohoto zdkona jsou specifikovana zafizeni, kterd podléhaji povoleni. Seznam zatizeni je
v souladu s evropskou smérnici.

Povoleni vyddva Statni arad pro environmentalni povoleni nazakladé pravomoci
ve Vyhlasce ¢. 713/2014'%°. Dohled nad dodrzovénim pozadavku v integrovaném povoleni ma
na starost Centrum obchodu, dopravy a Zivotniho prostredi. Vydané povoleni je v platnosti
na dobu neurcitou'®,

Svédsko

Implementace evropské smérnice 2010/75/EU do svédského pravniho systému je provedena
Nafizenim SFS 2013:251''!, v pozdé&;jsi Upravé SFS 2016:1188'2, Zafizeni podléhajici povoleni
jsou vypsana v kapitole 2, oddile 1 a jsou pIné v souladu s evropskou smérnici.

Povoleni vydava Svédska agentura pro ochranu Zivotniho prostfedi na zakladé Nafizeni
SFS 1998:899'%3 v pozdé&;jsi upravé NaFizenim SFS 2013:2621%4,
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5.1 Hodnoceni mnozstvi emisi

A. Backes, A. Aulinger, J. Bieser, V. Matthias, and M. Quante, “Ammonia emissions in Europe,
part |I: Development of a dynamical ammonia emission inventory,” Atmos. Environ., vol. 131,
no. x, pp. 55-66, 2016.

Abstract

Nitrogen input from agricultural ammonia emissions into the environment causes
numerous environmental and health problems. The purpose of this study is to present
and evaluate an improved ammonia emission inventory based on a dynamical temporal
parameterization suitable to compare and assess ammonia abatement strategies.
The setup of the dynamical time profile (DTP) consists of individual temporal profiles for
ammonia emissions, calculated for each model grid cell, depending on temperature,
crop type, fertilizer and manure application, as well as on local legislation. It is based on
the method of Skjgth et al., 2004 and Gyldenkaerne et al., 2005. The method has been
modified to cover the study area and to improve the performance of the emission
model. To compare the results of the dynamical approach with the results of the static
time profile (STP) the ammonia emission parameterizations have been implemented in
the SMOKE for Europe emission model. Furthermore, the influence on secondary
aerosol formation in the North Sea region and possible changes triggered through
the use of a modified temporal distribution of ammonia emissions were analysed with
the CMAQ chemistry transport model. The results were evaluated with observations of
the European Monitoring and Evaluation Programme (EMEP). The correlation
coefficient of NH3 improved significantly for 12 out of 16 EMEP measurement stations
and an improvement in predicting the Normalized Mean Error can be seen for
particulate NHs*and NOs. The prediction of the 95th percentile of the daily average
concentrations has improved for NH3, NHa*tand NOs". The NH3 concentration modelled
with the STP is 157% higher in winter, and about 22% lower in early summer than
the one modelled with the new DTP. Consequently, the influence of the DTP on
the formation of secondary aerosols is particularly noticeable in winter, when the PM; 5
concentration is 25% lower in comparison to the use of STP for temporal disaggregation.
Besides, the formation of particulate SO4? is not influenced by the use of the DTP.
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J. Barrancos, S. Briz, D. Nolasco, G. Melian, G. Padilla, E. Padrén, |. Fernandez, N. Pérez, and
P. A. Hernandez, “A new method for estimating greenhouse gases and ammonia emissions
from livestock buildings,” Atmos. Environ., vol. 74, pp. 10-17, 2013.

- Abstract

It is widely known that carbon dioxide (CO3), methane (CH4) and nitrous oxide (N20) are
the main greenhouse gases contributing to global climate change. Emission factors for
the aforementioned gases have been proposed in order to calculate the contribution of
livestock farming to global climate change. However, these emission factors depend on
many additional factors such as the housing system, environmental conditions, etc.,
which implies some uncertainties in their estimation. Therefore, works that aim at
improving experimental calculation of these emissions are crucial to provide reliable
estimates of the emissions produced by livestock. The purpose of this work was to apply
anew methodology inspired by the accumulation chamber method to estimate
emission rates from livestock buildings. The work was based on measuring the increase
of gas emissions inside the livestock building by means of the remote sensing technique
Open-Path FTIR (OP-FTIR). Previously to the measurements, livestock building cattle was
confined outside of the building. Utilization of fan ventilation system favoured
the homogenization of air inside the building. This experiment proved that evolution of
CH4 and CO2 concentrations inside the livestock building behaved like an accumulation
chamber unlike the N20 which did not show such behaviour. Results showed CHs, CO>
and NHs emissions of 167 + 54, 700 + 200 and 1.3 + 0.2 kg head™ year?, respectively.
One of the main parameters affecting the estimated emission factors is the type of
animal feeding. Therefore, it is essential to investigate the influence of food composition
on CHs and CO; emission in a relative larger number of operating cattle buildings since
the methodology herein proposed is an easy and cheap tool to study livestock emission
factors and their variability.

S. Bittman, K. Jones, R. Vingarzan, D. E. Hunt, S. C. Sheppard, J. Tait, R. So, and J. Zhao, “Weekly
agricultural emissions and ambient concentrations of ammonia: Validation of an emission
inventory,” Atmos. Environ., vol. 113, pp. 108-117, 2015.

- Abstract

Weekly inventories for emissions of agricultural ammonia were calculated for 139 4 x 4,
km grid cells over 52 weeks in the intensely farmed Lower Fraser Valley, BC. The grid
cells were located both inside and outside an area that had been depopulated of poultry
due to an outbreak of Avian Influenza prior to the start of the study. During the study
period, ambient ammonia concentrations were measured hourly at two locations
outside the cull area and one location inside the cull area. Large emission differences
between grid cells and differences in temporal variation between cells were related to
farming practices and meteorological factors such as temperature and rainfall. Weekly
average ambient concentrations at the three sampling locations were significantly
correlated with estimates of weekly emissions for many of the grid cells in the study
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area. Inside the cull area, ambient concentrations during the cull (week 1) were 37% of
the concentrations after the cull (week 52), while outside the cull there was almost no
difference between week 1 and week 52, suggesting that in normal (non-cull)
conditions, about 60% of the ambient ammonia was due to poultry farms. Estimated
emissions in weeks 1 and 52 for grid cells affected by the cull indicated that over 90% of
the emissions came from poultry. The discrepancy in difference between week 1 and 52
for emissions and ambient concentrations could be due to atmospheric factors like
transport, atmospheric reactions, dispersion or deposition; to errors in the inventory
including farming data, emission factors; and omission of some non-poultry emission
sources. Overall the study supports the ammonia emission inventory estimates.
Detailed emission data helps in modeling ammonia in the atmosphere and is useful for
developing abatement policy.

B. Bjerg, T. Norton, T. Banhazi, G. Zhang, T. Bartzanas, P. Liberati, G. Cascone, I. B. Lee, and
A. Marucci, “Modelling of ammonia emissions from naturally ventilated livestock buildings:
Part 1, Ammonia realease modelling,” Biosyst. Eng., vol. 116, no. 3, pp. 232-245, 2013.

- Abstract

Gaseous emissions from livestock buildings are a major environmental concern
worldwide and an increasing number of countries have now introduced legislation that
aims to reduce the emission of pollutants like ammonia. This paper is the first of a series
of three reviews focussing on the utilisation of different modelling techniques to
estimate ammonia emissions from naturally ventilated livestock buildings.
Well-designed naturally ventilated buildings can provide occupants with good indoor air
quality as well as energy consumption below levels for mechanically ventilated systems.
But the time-dependence and thelarge fluctuations of air movement through
the ventilation openings provide significant challenges for both modelling and
measuring ammonia emission from naturally ventilated livestock buildings.

This paper considers 12 studies published within the last 32 years that have included
process-level models using mechanistic approaches for estimating ammonia release
from different surfaces in cattle, pig and poultry buildings. Several models are available
for predicting the release of ammonia from urine puddles on floors and from manure
pits under pig and cattle buildings. Five models have been validated against
measurements in mechanically or naturally ventilated livestock buildings with animals.
One model predicted ammonia release from broiler litter, but it was based on laboratory
measurements only. No mechanistic models were identified predicting ammonia
release from mixtures of urine, faecal and bedding material on floor surfaces in pig and
cattle buildings.

Air velocity above therelease surfaces was an important parameter in all
the models. The models that were validated against full scale emission measurements
used empirically determined relationships to estimate air velocity. CFD (Computational
Fluid Dynamics) methods can provide a significant opportunity to model spatially and
temporal distributed environmental conditions around ammonia release surfaces in
livestock buildings. However, the full potential of integration of CFD with process level
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models of ammonia release cannot currently be realised because of the lack of good
validation data and of the processing capacity needed to handle the complex
computational needs of 3D CFD models.

B. Bjerg, P. Liberati, A. Marucci, G. Zhang, T. Banhazi, T. Bartzanas, G. Cascone, |. B. Lee, and
T. Norton, “Modelling of ammonia emissions from naturally ventilated livestock buildings:
Part 2, air change modelling,” Biosyst. Eng., vol. 116, no. 3, pp. 246-258, 2013.

- Abstract

This review shows the theoretical background for development of lumped ventilation
models that can be integrated into models that aim to aid either design or operation of
low emission naturally-ventilated buildings. The strength of lumped parameter
modelling methods is that they have the potential to include effects of varying outdoor
climate conditions, varying heat production from animals and the building design, which
allow estimation of ventilation rate and indoor air temperature and humidity, with
acceptable calculation times.

With regard to design of low emission buildings, significant challenges still exist in
reflecting the spatial distribution of ammonia emission surfaces and the influence of air
velocity above these surfaces.

In relation to operation of natural ventilation systems, it is obvious that lumped
parameter methods have the potential to aid automatic control systems that aim to
optimise the adjustment of automatically controlled openings for natural ventilation in
away that prevents over-ventilation and, thereby, minimises ammonia emission,
without compromising indoor aerial conditions. It is also foreseen that lumped
parameter methods have the potential to optimise opening adjustment and exhaust
strategies in hybrid ventilation systems. In these contexts, ventilation is can be
combined with a partial pit exhaust ventilation system which makes it possible to collect
a significant fraction of the entire ammonia emission in a limited air stream. This may
make it affordable to utilise air cleaning technologies in conjunction with naturally
ventilated animal buildings.

B. Bjerg, G. Cascone, |. B. Lee, T. Bartzanas, T. Norton, S. W. Hong, |. H. Seo, T. Banhazi, P.
Liberati, A. Marucci, and G. Zhang, “Modelling of ammonia emissions from naturally ventilated
livestock buildings: Part 3, CFD modelling,” Biosyst. Eng., vol. 116, no. 3, pp. 259-275, 2013.

- Abstract

The purpose of this review paper is to identify current capabilities of Computational
Fluid Dynamics (CFD) modelling techniques and areas where further scientific research
is required, in order to identify how best CFD can be utilised in the future as
a comprehensive modelling tool that enables naturally ventilated (NV) livestock
buildings to be designed to reduce ammonia emissions.

The review indicates that CFD methods possess many of the elements needed to
develop reliable models for prediction of ammonia emission (AE) from NV livestock
buildings. Nevertheless, development and validation of methods to specify boundary
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conditions regarding the ammonia-emitting surface is still a challenging task. In addition
further development and validation is needed of (1) methods to model the influence of
the animals and the influence of varying weather conditions, (2) strategies on how to
select the most appropriate turbulence model relative to the modelling application at
hand and computational power available, (3) more advanced solar irradiation models to
gain more understanding of its effect on AE, (4) standardised sensitivity analysis of
the uncertainties involved in the CFD model, (5) standard approaches to
the incorporation of contaminant transfer across boundary layers of emitting surfaces
within large scale simulations, and (6) more effective meshing techniques.

P. S. Castesana, L. E. Dawidowski, L. Finster, D. R. Gdmez, and M. A. Taboada, “Ammonia
emissions from the agriculture sector in Argentina; 2000-2012,” Atmos. Environ., vol. 178,
no. November 2017, pp. 293-304, 2018.

- Abstract

Agriculture is one of the key economic sectors in Argentina and, in the last decades,
the increase in prices and competitiveness of some grains has imposed important
changes. In this process, crop cultivation occupied significant extensions of land areas
previously dedicated to livestock farming, which in turn have experienced intensification
in terms of production through an increasing share of feedlot systems. The agriculture
sector is the main NH3 emitter in Argentina, however no inventory developed locally has
been thus far available. We estimated the time series 2000-2012 of NHs emissions, both
at national and spatially disaggregated levels. National NH3 emissions in 2012 amounted
to 0.31 + 0.08 Tg, with the use of mineral fertilizers accounting for 43.0%, manure in
pasture 32.5%, manure management 23.0% and agricultural waste burning 1.5%. Urea
use was the major source of NHs emissions and its application on wheat and corn crops
dominated the trend. Emissions from open biomass burning were estimated but not
included in the national totals because of the difficulties in differentiating between
agricultural (i.e., prescribed burning of savannas) and non-agricultural emission sources.
Compared to this work, NH3 emissions reported by EDGAR were 83% higher than our
estimates. The time series of spatially distributed NH3 emission estimates clearly
showed the effect of the expansion of cropland, the displacement of planted areas of
N-fertilizes crops by competing soybean cultivation and the relocation and
intensification of beef cattle production. This new inventory constitutes a tool for
policies concerning the impact of agricultural activities on air quality and contributes
with more accurate and updated information useful for atmospheric chemical transport
modeling. The accuracy and applicability of the inventory may be improved by local
studies aimed at refining the spatial disaggregation by focusing in specific areas of
fertilizer application, reflecting seasonal and monthly patterns in agricultural practices
and climate conditions and addressing likely changes in diets, productivity and excretion
rates over time.
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J. L. Drewry, C. Y. Choi, J. M. Powell, and B. D. Luck, “Computational model of methane and
ammonia emissions from dairy barns: Development and validation,” Comput. Electron. Agric.,
vol. 149, pp. 80-89, 2018.

- Abstract

The increased global demand for milk and other dairy products over the past decades is
a cause for concern due to the potential for environmental impact. Ammonia produced
by housed dairy cows can contribute to the formation of particulate matter and nitrous
oxide which both contribute to the greenhouse effect. The methane produced by these
cows also contributes to the greenhouse effect. Scientists and engineers face
the challenge of developing methods to reduce the environmental impact of dairy
production while not inhibiting the ability of producers to keep up with demand.
Emission of methane and ammonia are highly dependent on feed composition, barn
design and operation, manure management making this a challenging topic to study
experimentally. Using computational models to simulate the generation and dispersion
of gaseous species within dairy housing can facilitate the exploration of cost-effective
gas mitigation strategies. Thus a steady-state computational fluid dynamics (CFD) model
capable of simulating biologically based generation of methane, ammonia, and heat and
their transport within the domain was developed and validated. The effect of buoyancy
forces on the accuracy and stability of the solutions was explored. The model was
validated with experimental data collected from emission chambers located at USDA-
ARS Dairy Forage Research Center in Wisconsin, USA. Concentration of ammonia and
methane, due to controlled injections from cylinders and biological generations from
a dairy cow, were measured in the chambers using a FTIR gas analyzer. Results of
the validated CFD model could be used to predict gaseous emissions under a range of
environmental, design, and experimental treatment parameters.

W. B. Faulkner and B. W. Shaw, “Review of ammonia emission factors for United States animal
agriculture,” Atmos. Environ., vol. 42, no. 27, pp. 6567—6574, 2008.

- Abstract

Ammonia emissions from agricultural industries are a significant source of atmospheric
reactive nitrogen, which can lead to negative environmental consequences such as
ecosystem change and formation of fine particulate. While a number of emission factors
(EFs) have been proposed for developing ammonia emissions inventories for the US,
most are based on European research with little discussion of their applicability to US
production systems. Recently developed ammonia EFs from literature for animal feeding
operations (AFOs), including production facilities for beef and dairy cattle, swine, and
poultry, are presented. Tentative EFs for US animal agriculture are suggested until
further research can be conducted. Currently, there is a dearth of EFs developed
specifically for agricultural production practices in the US.
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A. Gac, F. Béline, T. Bioteau, and K. Maguet, “A French inventory of gaseous emissions (CHa,
N20, NHs) from livestock manure management using a mass-flow approach,” Livest. Sci.,
vol. 112, no. 3, pp. 252-260, 2007.

- Abstract

A new methodology based on (1) national data concerning livestock and rearing
practices and (2) a mass-flow approach was developed to quantify ammonia (NH3s),
methane (CHs) and nitrous oxide (N2O) emissions resulting from manure management
in France. A literature review was performed to determine emission factors for each
animal type and each management stage. A Microsoft Access® database containing
these emission factors, the census data and manure compositions was then developed,
allowing the calculation of gaseous emissions by the mass-flow approach. From this
database, a national gas emissions inventory resulting from manure management was
drawn up for the year 2003. Total NH3 emissions were estimated at 382 kt N, mainly
arising from cattle (72%). Greenhouse gas emissions were estimated at 14.0 Tg CO»-eq.
for N2O and 10.2 Tg COz-eq. for CHs. Most of the N,O emissions occurred after
the deposition of manure on soil during cattle grazing, while the CHs was mainly
produced during the period where cattle manure remained in livestock buildings and in
outside storage facilities. Moreover, an evaluation of the uncertainty was performed
considering the standard deviation obtained for the emission factors.

L. Hamaoui-Laguel, F. Meleux, M. Beekmann, B. Bessagnet, S. Génermont, P. Cellier, and L.
Létinois, “Improving ammonia emissions in air quality modelling for France,” Atmos. Environ.,
vol. 92, no. 3, pp. 584-595, 2014.

- Abstract

We have implemented a new module to improve the representation of ammonia
emissions from agricultural activities in France with the objective to evaluate the impact
of such emissions on the formation of particulate matter modelled with the air quality
model CHIMERE. A novel method has been set up for the part of ammonia emissions
originating from mineral fertilizer spreading. They are calculated using the one
dimensional 1D mechanistic model "VOLT'AIR" which has been coupled with data on
agricultural practices, meteorology and soil properties obtained at high spatial
resolution (cantonal level). These emissions display high spatiotemporal variations
depending on soil pH, rates and dates of fertilization and meteorological variables,
especially soil temperature. The emissions from other agricultural sources (animal
housing, manure storage and organic manure spreading) are calculated using
the national spatialised inventory (INS) recently developed in France. The comparison of
the total ammonia emissions estimated with the new approach VOLT'AIR_INS with
the standard emissions provided by EMEP (European Monitoring and Evaluation
Programme) used currently in the CHIMERE model shows significant differences in
the spatiotemporal distributions. The implementation of new ammonia emissions in
the CHIMERE model has a limited impact on ammonium nitrate aerosol concentrations
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which only increase at most by 10% on the average for the considered spring period but
this impact can be more significant for specific pollution episodes. The comparison of
modelled PM1p (particulate matter with aerodynamic diameter smaller than 10um) and
ammonium nitrate aerosol with observations shows that the use of the new ammonia
emission method slightly improves the spatiotemporal correlation in certain regions and
reduces the negative bias on average by 1 uygm=3. The formation of ammonium nitrate
aerosol depends not only on ammonia concentrations but also on nitric acid availability,
which is often alimiting factor in rural regions in France, and on meteorological
conditions. The presented approach of ammonia emission calculation seems suitable for
use in chemistry-transport models.

C. Hendriks, R. Kranenburg, J. J. P. Kuenen, B. Van den Bril, V. Verguts, and M. Schaap,
“Ammonia emission time profiles based on manure transport data improve ammonia
modelling across north western Europe,” Atmos. Environ., vol. 131, pp. 83-96, 2016.

- Abstract

Accurate modelling of mitigation measures for nitrogen deposition and secondary
inorganic aerosol (SIA) episodes requires a detailed representation of emission patterns
from agriculture. In this study the meteorological influence on the temporal variability
of ammonia emissions from livestock housing and application of manure and fertilizer
are included in the chemistry transport model LOTOS-EUROS. For manure application,
manure transport data from Flanders (Belgium) were used as aproxy to derive
the emission variability. Using improved ammonia emission variability strongly improves
model performance for ammonia, mainly by a better representation of the spring
maximum. The impact on model performance for SIA was negligible as explained by
the limited, ammonia rich region in which the emission variability was updated.
The contribution of Flemish agriculture to modelled annual mean ammonia and SIA
concentrations in Flanders were quantified at respectively 7-8 and 1-2 ug/m3. A scenario
study was performed to investigate the effects of reducing ammonia emissions from
manure application during PM episodes by 75%, yielding a maximum reduction in
modelled SIA levels of 1-3 pg/m3 during episodes. Year-to-year emission variability and
a soil module to explicitly model the emission process from manure and fertilizer
application are needed to further improve the modelling of the ammonia budget.

J. Madrazo, A. Clappier, L. C. Belalcazar, O. Cuesta, H. Contreras, and F. Golay, “Screening
differences between a local inventory and the Emissions Database for Global Atmospheric
Research (EDGAR),” Sci. Total Environ., vol. 631-632, pp. 934-941, 2018.

- Abstract

In the vast majority of Latin American and South American countries, global emission
inventories (Els) are often used for modelling air quality. In particular the Emission
Database for Global Atmospheric Research EDGAR is widely deployed but several studies
have pointed to some gaps in comparison with national/regional inventories which incur
errors in interpreting results. In Cuba, due to scarcity of a spatially distributed national
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inventory, EDGAR has been used as entry for air quality modelling without verifying their
reliability over the region. Our goal in this article is to compare and contrast EDGAR with
alocal inventory and to evaluate similarities or discrepancies. We use advanced
comparison techniques developed by the Forum for Air Quality Modelling in Europe—
FAIRMODE. This approach differs from others in the detailed way in which it points out
the differences and gets insights in possible explanations.

Overall, EDGAR provided spatially smoother results and relatively lower values in
hotspot areas. Coarse differences in terms of activities were low for all analyzed sectors.
However, EDGAR overestimates emission factors (EFs) of stationary sources for CO by
a factor of 3 and SO; by a factor of 1.5 while underestimates those of PPM1g by a factor
of 25. Most of the road transport EFs are overestimated in EDGAR; PMio, CO and NOy
are 2 times higher, while CHs and SO; are 5 to 20 times higher. Large differences were
found on the spatial distribution of energy and industrial sources. EDGAR can be
regionally accepted as a reference but it is not recommended for air quality simulation
over Cuba. A more complete reporting must be expected when more official national
data are due. A review and evaluation of local emission inventories over Cuba can be
useful for identifying potential areas for future improvement.

T. H. Misselbrook, J. N. Cape, L. M. Cardenas, D. R. Chadwick, U. Dragosits, P. J. Hobbs,
E. Nemitz, S. Reis, U. Skiba, and M. A. Sutton, “Key unknowns in estimating atmospheric
emissions from UK land management,” Atmos. Environ., vol. 45, no. 5, pp. 1067-1074, 2011.

- Abstract

Robust emission inventories of atmospheric pollutants are critical to understanding and
predicting impacts, identifying key sources and mitigation opportunities. The objective
of this study was to review the extent to which UK land management is accounted for
as a source of emission of ammonia (NHs), nitrous oxide (N2O), nitrogen oxides (NOx),
organic nitrogen (Norg), methane (CHa4), non-methane volatile organic compounds
(NMVOC), particulate matter (PM) and heavy metals (HM), in comparison with
the current state of scientific knowledge; to ascertain whether there is evidence for
significant gaps or that key emission sources have been overlooked. The processes
leading to emissions of NH3, N2O and CHa are largely understood and all major sources
are thought to be captured in the current inventory. Quantification of uncertainties in
the estimates for some of these sources is still required, as is an assessment of
the potential improvement in accuracy of estimates through the development of
country-specific emission factors for N2O and CHs in particular. There is limited
knowledge about sources and processes leading to emissions of Norg and the role that
these may play in local and global nitrogen budgets. Land management is known to be
asource of NOy, NMVOC and PM emissions, and potentially also HM emissions.
Improved quantification is required to assess the importance of land management as
a source of these pollutants in comparison with other sectors and, if appropriate, to
determine the potential for mitigation.
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T. H. Misselbrook, T. J. Van Der Weerden, B. F. Pain, S. C. Jarvis, B. J. Chambers, K. A. Smith,
V. R. Phillips, and T. G. M. Demmers, “Ammonia emission factors for UK agriculture,” Atmos.
Environ., vol. 34, no. 6, pp. 871-880, 2000.

Abstract

Ammonia (NHs) emission inventories are required for modelling atmospheric NH3
transport and estimating downwind deposition. A recent inventory for UK agriculture,
estimating emission as 197 kt NHs-N yr?, was constructed using 1993 statistical and
census data for the UK. This paper describes the derivation of the UK-based emission
factors used in the calculation of that emission for a range of livestock classes, farm
practices and fertiliser applications to agricultural land. Some emission factors have
been updated where more recent information has become available. Some of
the largest emission factors derived for each farming practice include 16.9g NHs-N dairy
cowld? for grazing, 148.8 g NHs3-N liveweight unit! yr! for housed broilers and
4.8 g NH3-N m2d for storage of solid pig and poultry waste as manure heaps. Emissions
for land spreading of all livestock waste were 59% of the total ammoniacal nitrogen
(TAN) applied as a high dry matter content slurry and 76% of TAN applied as farm yard
manure. An updated estimate of emission from UK agriculture, using updated emission
factors together with 1997 statistical and census data, is presented, giving a total of
226 kt NH3-N per year.

M. Mordn, J. Ferreira, H. Martins, A. Monteiro, C. Borrego, and J. A. Gonzalez, “Ammonia
agriculture emissions: From EMEP to a high resolution inventory,” Atmos. Pollut. Res., vol. 7,
no. 5, pp. 786—798, 2016.

Abstract

Agriculture is the main source of atmospheric ammonia (NHs3). Methodologies are
needed to quantify national NH3 emissions. For European continental scale the EMEP
emissions inventory with a 50 x 50 km? resolution is yearly available. However, current
air quality models are often applied with higher spatial resolution, in order to obtain
representative results, especially at urban and regional scales; therefore, a simple top-
down approach based in the spatial interpolation of EMEP emissions is not sufficient.
The aim of this work is the development and application of a mixed top-down and
bottom-up methodology for high resolution emissions inventory for the agriculture
sector, based on EMEP and other public data sources (E-PRTR inventory, statistical data,
etc.) for Western Spain and Portugal. This new emission inventory was compared with
EMEP and assessed using the WRF-CAMx air quality modelling system. Results
highlighted the influence of the meteorology (high temperatures) and the magnitude of
emissions on NHs air quality concentrations. The higher resolution emissions lead to
the highest maximum NHs ground level concentrations, in specific locations.
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J. Q. Ni, A. J. Heber, E. L. Cortus, T. T. Lim, B. W. Bogan, R. H. Grant, and M. T. Boehm,
“Assessment of ammonia emissions from swine facilities in the U.S.-Application of knowledge
from experimental research,” Environ. Sci. Policy, vol. 22, pp. 25-35, 2012.

- Abstract

Ammonia (NHs3) emitted from animal agriculture is the most important gaseous
pollutant in agro-systems. Experimental research, as compared with indirect estimation
and hypothetical calculation, on NHs from agriculture is critical for emission assessment,
regulation, and abatement. Research involving field-scale monitoring of NHs emissions
from U.S. swine facilities has greatly expanded in the past 15 years. However, published
NHsz calculation tools, including emission factors, and U.S. EPA (United States
Environmental Protection Agency) inventories in this field were largely based on
non-U.S. research. While seasonal and diurnal variations of NHs concentrations and
emissions are acknowledged, most field studies, which these tools depended on,
produced data that only represented a fraction of the overall picture of NH3 emissions
because of technological and financial limitations. Different methodologies and
technologies have been used in NH3 emission investigations but not compared
systematically. Methodology, equipment, and software used in sampling and
measurement, and methodology and software used in data processing and emission
rate calculation can introduce variations into the results. Because of thelack of
standardized methods and procedures, it is difficult to identify and quantify
measurement and calculation errors. Although a few comprehensive field studies have
been conducted that were long enough to cover seasonal and even annual variations,
and continuous enough to cover diurnal and dynamic emission variations, there is
a considerable delay of in-depth interpretation and publication of data following
comprehensive monitoring projects in the U.S. There is also a lag of adopting/updating
the latest NH3 emission factors from comprehensive field studies in country-wide NH3
emission inventories. In addition, there have been discrepancies between data obtained
from research and data published by governmental and other agencies. Future
development in this field will require that methodologies and criteria be made to weight
data from different projects to develop emission factors, more emphasis be put on
application of comprehensive research results, more intensive and extensive field
monitoring be conducted, standards and protocols for monitoring and data calculation
be developed, and more investment be made on post-measurement data
processing/analyzing/interpretation and development of advanced computer software.

Y. Qian, K. Song, T. Hu, and T. Ying, “Environmental status of livestock and poultry sectors in
China under current transformation stage,” Sci. Total Environ., vol. 622—623, pp. 702-709,
2018.

- Abstract

Intensive animal husbandry had aroused great environmental concerns in many
developed countries. However, some developing countries are still undergoing
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the environmental pollution from livestock and poultry sectors. Driven by the large
demand, China has experienced a remarkable increase in dairy and meat production,
especially in the transformation stage from conventional household breeding to large-
scale industrial breeding. At the same time, a large amount of manure from the livestock
and poultry sector is released into water bodies and soil, causing eutrophication and soil
degradation. This condition will be reinforced in the large-scale cultivation where
the amount of manure exceeds the soil nutrient capacity, if not treated or utilized
properly. Our research aims to analyze whether the transformation of raising scale
would be beneficial to the environment as well as present the latest status of livestock
and poultry sectors in China. The estimation of the pollutants generated and discharged
from livestock and poultry sector in China will facilitate the legislation of manure
management. This paper analyzes the pollutants generated from the manure of the five
principal commercial animals in different farming practices. The results show that
the fattening pigs contribute almost half of the pollutants released from manure.
Moreover, the beef cattle exert thelargest environmental impact for unitary
production, about 2-3 times of pork and 5-20 times of chicken. The animals raised with
large-scale feedlots practice generate fewer pollutants than those raised in households.
The shift towards industrial production of livestock and poultry is easier to manage from
the environmental perspective, but adequate large-scale cultivation is encouraged.
Regulation control, manure treatment and financial subsidies for the manure treatment
and utilization are recommended to achieve the ecological agriculture in China.

B. Rebolledo, A. Gil, and J. Pallarés, “A spatial ammonia emission inventory for pig farming,”
Atmos. Environ., vol. 64, pp. 125-131, 2013.

- Abstract

Atmospheric emissions of ammonia (NHs) from the agricultural sector have become
a significant environmental and public concern as they have impacts on human health
and ecosystems.

This work proposes an improved methodology in order to identify administrative
regions with high NH3 emissions from pig farming and calculates an ammonia density
map (kg NHs-N ha'), based on the number of pigs and available agricultural land, terrain
slopes, groundwater bodies, soil permeability, zones sensitive to nitrate pollution and
surface water buffer zones. The methodology has been used to construct a general tool
for locating ammonia emissions from pig farming when detailed information of livestock
farms is not available.

L. Rong, B. Bjerg, and G. Zhang, “Assessment of modeling slatted floor as porous medium for
prediction of ammonia emissions — Scaled pig barns,” Comput. Electron. Agric., vol. 117,
pp. 234-244, 2015.

- Abstract

CFD has been increasingly applied in predictions of airflow and gaseous emissions in
livestock buildings. In full scale pig barns, it is hardly applicable to model the slatted floor
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at actual size due to the quantity of small slots which leads to the extremely huge mesh
number. This motivates the researchers to model the slatted floor as porous medium
(POM). In this study, the effects of POM and slatted floor modeling (SLM) on air speed,
concentration and emissions are investigated in a scaled pig barn (1:12.5). The results
show that SLM generally provide better predictions of air speed than POM. POM can
predict the air speed below the slatted floor appropriately while fails to predict the air
speed at thepoint above theslatted floor comparing to the measurements.
The prediction of ammonia emissions is comparable by using POM and SLM while both
SLM and POM fail to predict the ammonia emissions for some cases comparing to
the experimental measurements.

L. Rong, B. Elhadidi, H. E. Khalifa, P. V. Nielsen, and G. Zhang, “Validation of CFD simulation for
ammonia emissions from an aqueous solution,” Comput. Electron. Agric., vol. 75, no. 2,
pp. 261-271, 2011.

- Abstract

In order to model and predict ammonia emissions from animal houses, it is important
to determine the concentration on the emission surface correctly. In the current
literature, Henry's law is usually used to model the mass transfer through the gas-liquid
surface (e.g. manure or aqueous solution). The objective of this study is to investigate
the accuracy of three models for Henry's law constant (HLC) as well as functions derived
from experimental vapor-liquid equilibrium (VLE) properties of ammonia water to
determine the concentration on the liquid ammonia solutions surface in order to be
used as boundary condition for CFD prediction of ammonia emission.

The accuracy of CFD simulation depends on many factors. In this study, the effects
of appropriate geometry model, inlet turbulent parameters and three turbulence
models (low-Reynolds number k-€ model, renormalization group k- model and Shear
Stress Transport k-w model) on ammonia emissions are investigated and discussed.
Then the concentration boundary condition determined by different HLC models and
the VLE model is validated by ammonia emissions and concentration profiles measured
in the boundary layer. The results indicate that the current HLC models generally over-
predict the ammonia emissions from aqueous solution in this study whereas VLE gives
better agreement between simulated and measured results. Alinear relation is
observed between ammonia mass transfer coefficient obtained from the VLE relation
and those from HLC models.

M. A. Sutton, C. J. Place, M. Eager, D. Fowler, and R. |. Smith, “Assessment of the magnitude
of ammonia emissions in the United Kingdom,” Atmos. Environ., vol. 29, no. 12, pp. 1393—
1411, 1995.

- Abstract

Estimates of ammonia emission in the U.K. have been critically reviewed with the aim of
establishing the magnitude and uncertainty of each of the sources. European studies are
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also reviewed, with the U.K. providing a useful case study to highlight the uncertainties
common to all ammonia emission inventories.

This analysis of the emission factors and their application to U.K. sources supports
an emission of 450 (231-715) Gg NHs yr'. Agricultural activities are confirmed as
the major source, providing 406 (215-630) Gg NH3 yr! (90% of the total), and therefore
dominate uncertainties. Non-agricultural sources include sewage, pets, horses, humans,
combustion and wild animals, though these contribute only 44 (16-85) Gg yrl. Cattle
represent the largest single uncertainty, accounting for 245 (119-389) Gg yr ™.

The major uncertainties for cattle derive from estimation of the amount of nitrogen
(N) excreted, the % N volatilized from land spreading of wastes, and the % N volatilized
from stored farm-yard manure. Similar relative uncertainties apply to each of sheep,
pigs and poultry, as well as fertilized crops, though these are quantitatively less
important.

Accounting; for regional differences in livestock demography, emission of 347, 63
and 40 Gg yr'are estimated for England & Wales, Scotland, and Northern Ireland,
respectively. Though very uncertain, the total is in good agreement with estimates
required to balance the U.K. atmospheric NHx budget.

J. Webb, E. Audsley, A. Williams, K. Pearn, and J. Chatterton, “Can UK livestock production be
configured to maintain production while meeting targets to reduce emissions of greenhouse
gases and ammonia?,” J. Clean. Prod., vol. 83, pp. 204-211, 2014.

- Abstract

We used alife Cycle Assessment approach to determine whether theinherent
differences in emissions to air among existing livestock production systems could be
used to reconfigure the UK livestock sector in order to meet current greenhouse gas
(GHG) and ammonia (NH3) targets while maintaining production at current levels.
Output, defined as financial value, was optimized across all sub-sectors. Using current
management systems the greatest livestock output that could be maintained, while
meeting emission reduction targets, was 84% of current. Adopting the most appropriate
manure management practices and improved feed conversion ratio enables a further
increase in outputs to 86% of current. Dairy production could be maintained at 84.1% of
current if all production arises from high-yielding herds with autumn calving, all dairy
cow manure is managed as slurry and diets to reduce rumen fermentation are adopted.
Increasing the proportion of calves obtained from the dairy herd by 10% could maintain
beef production at 85% of current. Raising finishing pigs on slurry systems, raising sows
and weaners outdoors, finishing pigs at either 89 or 99 kg and improving dietary nitrogen
use efficiency could maintain pig production at 87.5% of current. Manure drying within
poultry buildings, immediate incorporation of poultry manures to tillage land and
reduced protein feeds would allow 82.2% of current poultry meat production.
Eliminating free-range egg systems and drying manure within the building could
maintain egg production at 85.5% of current. Replacing lowland sheep herds (other than
organic) with upland production could maintain sheep output at 86.4% of current.
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J. Webb and T. H. Misselbrook, “A mass-flow model of ammonia emissions from UK livestock
production,” Atmos. Environ., vol. 38, no. 14, pp. 2163-2176, 2004.

- Abstract

This paper describes a mass-flow approach to estimating ammonia (NHs) emissions from
livestock production at the national scale. NHs is emitted from a pool of ammoniacal-N
(TAN) in livestock excreta. This pool is not added to during manure management, but is
depleted by losses as gaseous emissions and leachate and by immobilization in litter. At
each stage of manure management, a proportion of TAN will be lost, mainly as NH3, and
the rest passed on to the next stage. This approach enables rapid and easy estimation
of the consequences of abatement at one stage of manure management (upstream) on
NHsz losses at later stages of manure management (downstream). Such a model
facilitates scenario analysis of abatement options and cost-curve production. Model
output is most sensitive to variation in estimates of the length of the housing period for
cattle. Thus, the collation of accurate data on factors such as the length of the housing
period and other 'activity' data, are as important in compiling accurate inventories of
national emissions as improving the accuracy of emission factors. Priorities for research
should be to accurately quantify the relationship between NHz emissions from livestock
buildings and the proportion of theday those buildings are occupied, and to
characterize and quantify the transformations of N that take place during storage of
litter-based manures.

P. Xu, S. Koloutsou-Vakakis, M. J. Rood, and S. Luan, “Projections of NH3 emissions from
manure generated by livestock production in China to 2030 under six mitigation scenarios,”
Sci. Total Environ., vol. 607-608, pp. 78-86, 2017.

- Abstract

China's rapid urbanization, large population, and increasing consumption of calorie-and
meat-intensive diets, have resulted in China becoming the world's largest source of
ammonia (NHs) emissions from livestock production. This is the first study to use
provincial, condition-specific emission factors based on most recently available studies
on Chinese manure management and environmental conditions. The estimated NH3
emission temporal trends and spatial patterns are interpreted in relation to government
policies affecting livestock production. Scenario analysis is used to project emissions and
estimate mitigation potential of NH3 emissions, to year 2030. We produce a 1 km x 1 km
gridded NH3 emission inventory for 2008 based on county-level activity data, which can
help identify locations of highest NH3 emissions. The total NH3 emissions from manure
generated by livestock production in 2008 were 7.3 Tg NHs-yr~* (interquartile range from
6.1 to 8.6 Tg NH3-yr 1), and the major sources were poultry (29.9%), pigs (28.4%), other
cattle (27.9%), and dairy cattle (7.0%), while sheep and goats (3.6%), donkeys (1.3%),
horses (1.2%), and mules (0.7%) had smaller contributions. From 1978 to 2008, annual
NH3 emissions fluctuated with two peaks (1996 and 2006), and total emissions increased
from 2.2 to 7.3 Tg-yr ! increasing on average 4.4%-yr 1. Under a business-as-usual (BAU)
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scenario, NH3 emissions in 2030 are expected to be 13.9 Tg NHs-yr! (11.5-
16.3 Tg NHs-yr™1). Under mitigation scenarios, the projected emissions could be reduced
by 18.9-37.3% compared to 2030 BAU emissions. This study improves our
understanding of NH3; emissions from livestock production, which is needed to guide
stakeholders and policymakers to make well informed mitigation decisions for NH3
emissions from livestock production at the country and regional levels.

5.2 Méreni emisi

H. Baldé, A. C. VanderZaag, S. D. Burtt, C. Wagner-Riddle, L. Evans, R. Gordon, R. L. Desjardins,
and J. D. MacDonald, “Ammonia emissions from liquid manure storages are affected by
anaerobic digestion and solid-liquid separation,” Agric. For. Meteorol., vol. 258, no. November
2017, pp. 80-88, 2018.

- Abstract

The effects of manure management practices on ammonia (NH3) emissions were
evaluated using a micrometeorological technique at four contrasting dairy storage
facilities: untreated raw manure slurry (RM), solid-liquid separation with storage of
separated liquids (SL), anaerobic digestion of manure and off-farm materials (AD), and
anaerobic digestion with solid-liquid separation and storage of the liquid fraction (ADL).
Annual average NH3 emissions per surface area were lowest for RM (2.7 g m2d™),
followed by SL (4.5 g m™2d™'), AD (10.0 g m~2d!), and ADL (15.5 g m2d~%). Lower NHs
emissions from the RM storage were partly due to the 30 cm thick surface crust which
formed on the storage surface in summer (wood shavings was used as bedding). Greater
surface crusting at the AD storage compared to the ADL storage was also likely
the reason for higher emissions at the ADL storage. Relationships between NH3
emissions, temperature, and wind-speed were observed at all sites but were strongest
at sites with minimal crusting (SL, ADL) and weak at the RM storage with a crust cover.
Total NH3 emissions from each storage facility (kg y™) did not simply track
the differences in fluxes; rather, facilities with greater storage (RM, AD, ADL) had higher
emissions than the facility with less storage (SL) due to removal of solids and more
frequent field application. Overall, bedding material, manure processing, and storage
management all have important effects on NH3 emissions from manure storage.

M. J. Bell, N. J. Hinton, J. M. Cloy, C. F. E. Topp, R. M. Rees, J. R. Williams, T. H. Misselbrook,
and D. R. Chadwick, “How do emission rates and emission factors for nitrous oxide and
ammonia vary with manure type and time of application in a Scottish farmland?,” Geoderma,
vol. 264, pp. 81-93, 2016.

- Abstract

The use of livestock manure as an organic fertiliser on agricultural land is an attractive
alternative to synthetic fertiliser. The type of manure and the timing and method of
application can however be crucial factors in reducing the extent of nitrogen lost from
the system. This is important not only to enhance crop production, but in controlling
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gaseous emissions, including nitrous oxide (N20) and ammonia (NH3). Emissions of N,O
and NHs; were measured for 12 months from two experiments at an arable site in
Scotland, to determine the effect of manure type and the timing (season) of application.
Emission factors (EFs) were calculated for each manure applied in each season, and
compared to IPCC standard EFs of 1% for N2O and 20% for NHs. Cattle farmyard manure,
broiler litter, layer manure, and cattle slurry by surface broadcast and trailing hose
application were applied to one experiment in October 2012 (autumn applications) and
one in April 2013 (spring applications). Experimental areas were sown with winter wheat
(Triticum aestivum) and manures were applied at typical rates. Crop yield was recorded
to allow calculation of N,O and NHs emission intensities. Mean annual N,O emissions
across all manure treatments were greater from autumn (2kg N2O-N ha) than spring
(0.35kg N2O-N hal) applications, and in the spring experiment were significantly lower
from cattle slurry than other treatments. Ammonia emissions were generally greater
(though not significantly) from spring than autumn applications. Significantly greater
NHsz emissions were measured from layer manure than all other manures at both times
of application. NO and NHs3 EFs were highly variable depending on the season of
application and manure type. The mean autumn and spring N2O EFs across all manure
treatments were 1.72% and -0.33% respectively, and mean NHs EFs across all treatments
were 8.2% and 15.0% from autumn and spring applications, respectively. These results
demonstrate large deviation from the IPCC default values for N,O and NHs3 EFs, and
the considerable effect that manure type and time of application have on N,O and NH3
emissions.

C. V. Bluteau, D. I. Massé, and R. Leduc, “Ammonia emission rates from dairy livestock
buildings in Eastern Canada,” Biosyst. Eng., vol. 103, no. 4, pp. 480-488, 2009.

- Abstract

Gaseous ammonia emissions from livestock production are deemed responsible for
the acidification of several ecosystems and for the formation of PM; 5. The latter induces
adverse health effects in humans, mostly respiratory ailments. In this study, ammonia
emission rates from two tie-stall commercial dairy buildings were monitored in Canada
where little data is currently available. Buildings studied were mechanically ventilated
and livestock management practices were typical of Eastern Canada. Ammonia emission
measurements made at building A during the months of February and March 2007
ranged from 3.77 to 6.80 g day animal'while those performed at building B during
summer 2007 ranged from 11.33 to 18.20 g day? animal™l. These values fall within
the range of ammonia emission rates found in the literature for studies completed in
Western Europe: 0.1625 g day* AU to 23.38 g day ! animal™. A titration method, using
acid traps, was used at building B to measure average ammonia concentrations while an
electrochemical ammonia analyser was used at building Afor continuous
measurements. Propeller anemometers were developed to measure building
ventilation flow rates. The precision of the equipment used to measure building
ventilation rates and gaseous ammonia concentrations inside the building were
evaluated at both locations.
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S. Calvet, R. S. Gates, G. Q. Zhang, F. Estellés, N. W. M. Ogink, S. Pedersen, and D. Berckmans,
“Measuring gas emissions from livestock buildings: A review on uncertainty analysis and error
sources,” Biosyst. Eng., vol. 116, no. 3, pp. 221-231, 2013.

- Abstract

Measuring gaseous and particulate emissions from livestock houses has been
the subject of intensive research over the past two decades. Currently, there is general
agreement regarding appropriate methods to measure emissions from mechanically
ventilated buildings. However, measuring emissions from naturally ventilated buildings
remains an elusive target primarily because there is no reference method for measuring
building ventilation rate. Ventilation rates and thus building emissions estimates for
naturally ventilated buildings are likely to contain greater errors compared with those
from mechanically ventilated buildings. This work reviews the origin and magnitude of
errors associated with emissions from naturally ventilated buildings as compared to
those typically found in mechanical ventilation. Firstly, some general concepts of error
analysis are detailed. Then, typical errors found in the literature for each measurement
technique are reviewed, and potential sources of relevant systematic and random errors
are identified. The emission standard uncertainty in mechanical ventilation is at best
10% or more of the measured value, whereas in natural ventilation it may be
considerably higher and there may also be significant unquantifiable biases. A reference
method is necessary to obtain accurate emissions estimates, and for naturally ventilated
structures this suggests the need for anew means of ventilation measurement.
The results obtained from the analysis of information in this review will be helpful to
establish research priorities, and to optimize research efforts in terms of quality of
emission measurements.

J. Dekock, E. Vranken, E. Gallmann, E. Hartung, and D. Berckmans, “Optimisation and
validation of the intermittent measurement method to determine ammonia emissions from
livestock buildings,” Biosyst. Eng., vol. 104, no. 3, pp. 396-403, 2009.

- Abstract

In previous studies, a method to reduce the high cost of continuous ammonia emission
measurements by using the expensive equipment in several buildings for short periods
was developed. Further optimisation and validation of the method of "intermittent
measurements" to estimate the ammonia yearly emission from pig houses, based on
a limited number of measuring days, are described. The method is tested and improved
with new data from three different pig houses.

The method of "intermittent measurements” models the relationship between
ammonia emission and easily measurable variables such as in- and outdoor
temperatures, ventilation rate and weight of theanimals. The parameters of
the emission model are determined for an individual farm in a time variant manner.
They are based on frequent ammonia measurements in combination with the easily
measured variables from a limited number of days over a certain time interval. For all
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other days throughout the year, the emission of ammonia is not measured, but, by using
the model, it is calculated from the easily measured variables. In previous studies,
the parameters in the emission model for a specific building were calculated only once
a year with the data of all selected measuring days throughout the year. In this study,
the ammonia emission was modelled in a more precise, stepwise manner such that
model parameters were calculated over shorter time periods, such as 70 days. This
resulted in an optimised procedure in which, for fattening pigs, each fattening period
was modelled in two parts: the first part from day 1 to day 70 and the second part from
day 70 to the end of the fattening period. The adapted method was tested on data from
seven fattening periods originating from three different pig houses. The accuracy of
the method was obtained by evaluating the difference between the ammonia emission
calculated from the model with the measured total ammonia emission, sampled every
12 min over a whole fattening period. With 4 measuring days per fattening period,
a maximum model error of less than 10% was achieved for all datasets; while previous
method with fixed model parameters throughout the year on the new validation
datasets resulted sometimes in errors above 25%.

M. Ferm, T. Marcinkowski, M. Kieronczyk, and S. Pietrzak, “Measurements of ammonia
emissions from manure storing and spreading stages in Polish commercial farms,” Atmos.
Environ., vol. 39, no. 37, pp. 7106—7113, 2005.

- Abstract

Representative measurements of ammonia volatilisation from manure at storing and
spreading stages were carried out during several years in Poland. All measurements
were made using passive horizontal flux samplers. The average ammonia emission from
manure storage heaps was determined as 11 kg/LU/year corresponding to a quarter of
the stored total nitrogen amount. The ammonia emissions were higher in the winter
when the temperature difference between the heap and the ambient air was higher.
The project is part of the Baltic agriculture run-off action program (BAAP) applied to
Poland. One measurement of theammonia emission from aslurry tank gave
a significantly lower emission compared to the commonly used manure storage heap.

M. Fiedler, W. Berg, C. Ammon, C. Loebsin, P. Sanftleben, M. Samer, K. von Bobrutzki, A.
Kiwan, and C. K. Saha, “Air velocity measurements using ultrasonic anemometers in the animal
zone of a naturally ventilated dairy barn,” Biosyst. Eng., vol. 116, no. 3, pp. 276-285, 2013.

- Abstract

Air velocity measurements were collected from one horizontal plane across the entire
animal occupied zone (AOZ) floor area of adairy barn. Data recorded from
the undisturbed approaching airflow (25° deviation from normal to the sidewall of
the building) and an approach flow disturbed by obstacles (surrounding buildings) in
front of the barn (at an incident angle of 20° from normal to the building facade) were
analysed. The 96.2 m long, 34.2 m wide and 10.7 m high (ridge) building had open
sidewalls, wind protecting nets and large openings in both gable walls. The barn, with
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a loose housing system with freestalls, accommodated 364 dairy cows. The outside
temperatures were between 10 and 20 °C, and the outside wind speeds were between
0.7 and 3.9 ms™. The air speed in the AOZ varied from 0.2 to 1.4 ms™. Differences
between single areas inside the barn were large and led to different climatic conditions
for different animal groups. The undisturbed approaching airflow (at an incident angle
of 25° from normal) resulted in a heterogeneous airflow pattern inside the barn with no
defined outlet. This airflow pattern was probably influenced by the surrounding
buildings on the leeward. In contrast, the disturbed approaching airflow (with obstacles
at the windward side) resulted in a homogeneous flow pattern with a lower airflow.
A linear model showed that only the interaction between the outside wind speed and
the outside wind direction significantly influenced the inside air velocity. Long term
measurements at or above the AOZ are needed to complement existing data

M. A. Fillingham, A. C. VanderZaag, S. Burtt, H. Baldé, N. M. Ngwabie, W. Smith, A. Hakami, C.
Wagner-Riddle, S. Bittman, and D. MacDonald, “Greenhouse gas and ammonia emissions from
production of compost bedding on a dairy farm,” Waste Manag., vol. 70, pp. 45-52, 2017.

- Abstract

Recent developments in composting technology enable dairy farms to produce their
own bedding from composted manure. This management practice alters the fate of
carbon and nitrogen; however, there is little data available documenting how gaseous
emissions are impacted. This study measured in-situ emissions of methane (CHa), carbon
dioxide (COy), nitrous oxide (N20), and ammonia (NH3) from an on-farm solid-liquid
separation system followed by continuously-turned plug-flow composting over three
seasons. Emissions were measured separately from the continuously-turned compost
phase, and the compost-storage phase prior to the compost being used for cattle
bedding. Active composting had low emissions of N,O and CHs with most carbon being
emitted as CO>-C and most N emitted as NH3-N. Compost storage had higher CHs and
N20O emissions than the active phase, while NH3 was emitted at a lower rate, and CO;
was similar. Overall, combining both the active composting and storage phases,
the mean total emissions were 3.9 x 1072 g CH4 kg™ raw manure (RM), 11.3 g CO, kg™
RM, 2.5 x 107 g N,O kg™ RM, and 0.13 g NH3 kg™ RM. Emissions with solid-separation
and composting were compared to calculated emissions for a traditional (unseparated)
liquid manure storage tank. The total greenhouse gas emissions (CHs + N>O) from solid
separation, composting, compost storage, and separated liquid storage were reduced
substantially on a COz-equivalent basis compared to traditional liquid storage.
Solid-liquid separation and well-managed composting could mitigate overall
greenhouse gas emissions; however, an environmental trade off was that NH3 was
emitted at higher rates from the continuously turned composter than reported values
for traditional storage.
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S. D. Hafner, A. Pacholski, S. Bittman, W. Burchill, W. Bussink, M. Chantigny, M. Carozzi, S.
Génermont, C. Hani, M. N. Hansen, J. Huijsmans, D. Hunt, T. Kupper, G. Lanigan, B. Loubet, T.
Misselbrook, J. J. Meisinger, A. Neftel, T. Nyord, S. V. Pedersen, J. Sintermann, R. B. Thompson,
B. Vermeulen, A. V. Vestergaard, P. Voylokov, J. R. Williams, and S. G. Sommer, “The ALFAM2
database on ammonia emission from field-applied manure: Description and illustrative
analysis,” Agric. For. Meteorol., vol. 258, no. December 2017, pp. 66—79, 2018.

- Abstract

Ammonia (NHs) emission from animal manure contributes to air pollution and
ecosystem degradation, and the loss of reactive nitrogen (N) from agricultural systems.
Estimates of NHs emission are necessary for national inventories and nutrient
management, and NHsz emission from field-applied manure has been measured in many
studies over the past few decades. In this work, we facilitate the use of these data by
collecting and organizing them in the ALFAM2 database. In this paper we describe
the development of the database and summarise its contents, quantify effects of
application methods and other variables on emission using a data subset, and discuss
challenges for data analysis and model development. The database contains
measurements of emission, manure and soil properties, weather, application technique,
and other variables for 1895 plots from 22 research institutes in 12 countries. Data on
five manure types (cattle, pig, mink, poultry, mixed, as well as sludge and “other”)
applied to three types of crops (grass, small grains, maize, as well as stubble and bare
soil) are included. Application methods represented in the database include broadcast,
trailing hose, trailing shoe (narrow band application), and open slot injection. Cattle
manure application to grassland was the most common combination, and analysis of
this subset (with dry matter (DM) limited to <15%) was carried out using mixed- and
fixed-effects models in order to quantify effects of management and environment on
ammonia emission, and to highlight challenges for use of the database. Measured
emission in this subset ranged from <1% to 130% of applied ammonia after 48 h. Results
showed clear, albeit variable, reductions in NH3 emission due to trailing hose, trailing
shoe, and open slot injection of slurry compared to broadcast application. There was
evidence of positive effects of air temperature and wind speed on NHs emission, and
limited evidence of effects of slurry DM. However, random-effects coefficients for
differences among research institutes were among the largest model coefficients, and
showed a deviation from the mean response by more than 100% in some cases.
The source of these institute differences could not be determined with certainty, but
there is some evidence that they are related to differences in soils, or differences in
application or measurement methods. The ALFAM2 database should be useful for
development and evaluation of both emission factors and emission models, but users
need to recognize the limitations caused by confounding variables, imbalance in
the dataset, and dependence among observations from the same institute. Variation
among measurements and in reported variables highlights the importance of
international agreement on how NHsz emission should be measured, along with
necessary types of supporting data and standard protocols for their measurement. Both
are needed in order to produce more accurate and useful ammonia emission
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measurements. Expansion of the ALFAM2 database will continue, and readers are
invited to contact the corresponding author for information on data submission.
The latest version of the database is available at http://www.alfam.dk.

A. Kiwan, W. Berg, M. Fiedler, C. Ammon, M. Glaser, H. J. Miller, and R. Brunsch, “Air exchange
rate measurements in naturally ventilated dairy buildings using the tracer gas decay method
with 85Kr, compared to CO2 mass balance and discharge coefficient methods,” Biosyst. Eng.,
vol. 116, no. 3, pp. 286-296, 2013.

- Abstract

Emission fluxes from naturally ventilated cattle buildings are usually calculated as
the product of gas concentrations and the air exchange rate (AER). One key issue is
the measurement of the AER throughout such buildings. The aim of this study was to
investigate three different methods for AER estimation in naturally ventilated dairy
buildings: (1) the concentration decay of the tracer gas Krypton®® using two different
evaluation procedures, (1a) sum®Kr, in which the impulses from all the single85Kr
sensors are combined into one cumulative curve and (1b) ave®Kr, which averages
the AERs obtained from single 8°Kr sensors; (2) the carbon dioxide mass balance model
(CO2M); and (3) the discharge coefficient method (DCM). These three methods were
compared with each other using both our own measurements and results from
the literature. The comparison was statistically evaluated using analysis of variance
(ANOVA). The effects of the external conditions of wind velocity and temperature and
the effect of nearby buildings on the differences between the methods were predicted.
The concentration decay of &Kr and the DCM generally produced higher AER values
than the CO;M (mean * standard error (SE), 22.8 + 7.2h™!). These differences were
determined to be 8.5 + 3.1 h*}(P = 0.007) for the sum®Kr method and 12.9 + 3.1h’!
(P <0.0001) for the DCM. The concentration decay of Kr can also be used to estimate
higher AER ranges when the difference between the CO, concentrations inside and
outside the building is below 200 ppmv. The sum8Kr method is the recommended
procedure for tracer decay analysis for AER estimation.

M. Maasikmets, E. Teinemaa, A. Kaasik, and V. Kimmel, “Measurement and analysis of
ammonia, hydrogen sulphide and odour emissions from the cattle farming in Estonia,” Biosyst.
Eng., vol. 139, pp. 48-59, 2015.

- Abstract

Emissions from cattle farms in Estonia may vary from emissions in other regions of
Europe due climatic differences and the housing systems used. Emission factors (EF) for
the tie and loose housing systems for dairy farming were measured. Ammonia, odour
and H,S emission measurements were made in tie and loose housing cattle farms with
solid and liquid manure systems. Measurement were carried out in 2007 (10 different
days from February to October) and in 2013 (in 30 different days in July-August).
The gaseous EFs calculated for thetie housing cow building were
5.34 +0.47 kg [NH3] y* AUY, 19.36 + 4.39 g [H,S] y'AU?! and for odour was
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1.77+3.06 OUy1AUL. TheEFs for theloose housing cow barn were
6.50 +4.01 kg [NH3] y1 AU, 51.34 + 30.34 g [H.S] y'AU and for odour were
15.63 £20.96 OU y!AUL. The NHs and H,S EFs were validated through dispersion
modelling against ambient levels measured in vicinity of the farms using passive
samplers. An Eulerian advection-diffusion model with meteorological data was used to
validate NH3 and H,S emission data. There was in general good correlation between
measured and modelled levels for NH3 in both farms and for H,S in farm B. In general
the EF were reliable and can be used in local and regional emission inventories and in
dispersion calculations, but variation of emissions with temperature needs be taken into
account. Further research is required to investigate emissions from more dairy farms
over longer periods.

N. W. M. Ogink, J. Mosquera, S. Calvet, and G. Zhang, “Methods for measuring gas emissions
from naturally ventilated livestock buildings: Developments over the last decade and
perspectives for improvement,” Biosyst. Eng., vol. 116, no. 3, pp. 297-308, 2013.

- Abstract

The objectives of this paper are: 1) to give an overview of the development of methods
for measuring emission rates from naturally ventilated livestock buildings over the last
decade, 2) to identify and evaluate strengths and weaknesses, 3) to summarise and
conclude the current state-of-art of available measurement concepts and their
perspectives for improvement. The methods reviewed include determination of
concentration and air exchange rate separately, tracer gas ratio, passive flux samplers,
flux chambers, and combined downwind measurement and dispersion modelling. It is
concluded that passive flux samplers, flux chambers and combined measurement and
dispersion modelling are useful, but for limited fields of application only and require
further development and validation against reference methods. The most robust
method to investigate emission rates available at this stage is the tracer gas ratio
method, but improvements are required. They include more detailed estimates of CO;
release rates (when using CO; as atracer) and research into optimising dosing
performance of tracer gas release systems. The reliability of tracer gas ratio methods
applied in buildings with large ventilation openings needs to be improved by a more
profound understanding of tracer-pollutant ratios and their spatial variability, and
the development of improved sampling methods for concentration ratios. There is
a need for afield reference method against which other methods can be evaluated.
None of the discussed measurement methods can be marked as a solid reference for all
conditions; tracer gas ratio methods are the most likely candidate but need further
improvement.
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J. L. S. Pereira, “Assessment of ammonia and greenhouse gas emissions from broiler houses in
Portugal,” Atmos. Pollut. Res., vol. 8, no. 5, pp. 949-955, 2017.

- Abstract

Broiler husbandry is a significant source of ammonia (NHs), nitrous oxide (N,0), carbon
dioxide (COz) and methane (CH4) emissions but scarce studies have been made under
Mediterranean conditions. The aim of this study was to evaluate the NHs, N,O, CO; and
CHas emissions on commercial broiler houses under Portuguese winter conditions.
The study was made on a commercial broiler farm located in central Portugal. Three
tunnel ventilated broiler houses with similar equipment and production practices were
selected. The outdoor and indoor environmental conditions, gas concentrations and
ventilation rates of each broiler house were measured during 42 days of growing cycle.
Results showed that the maximum concentrations of NHs, N2O, CO2 and CH4 did not
exceed the threshold values recommended to maintain indoor air quality on broiler
houses. The average emission rates from broiler houses under winter conditions were
0.13 + 0.04, 0.041 + 0.002, 96.2 + 8.8 and 0.226 + 0.013 g day™ bird™}(22.0 + 7.3,
6.7 £0.3, 16,028 *+ 1465 and 37.7 + 2.1 g day™* LU™) for NHs;, N,O, CO2 and CHa,
respectively. Furthermore, NH3 and N2O emission rates of this study are in the same
range than measurements from most European countries, but CH4 emission rate seems
higher to those reported for Mediterranean countries.

S. Schrade, K. Zeyer, L. Gygax, L. Emmenegger, E. Hartung, and M. Keck, “Ammonia emissions
and emission factors of naturally ventilated dairy housing with solid floors and an outdoor
exercise area in Switzerland,” Atmos. Environ., vol. 47, pp. 183-194, 2012.

- Abstract

From an agricultural and environmental policy perspective there is a pressing need for
up-to-date emission data on ammonia (NHs) from dairy farming. The main aim of this
study was to determine NHs emissions for the most common dairy farming situation in
Switzerland of loose housing with an outdoor exercise area. Measurements were taken
on six commercial farms, in naturally ventilated cubicle loose housing systems with solid
floors and an outdoor exercise area located alongside the housing. The variation in
climate over the course of a year was covered by a total of twelve measuring periods, in
two out of three seasons (summer, transition period, winter) per farm. A tracer ratio
method with two tracer gases (SFs, SFsCF3) was employed to determine emissions from
two areas of different source intensity. A variety of accompanying parameters was used
to characterise each measuring situation and to derive the relevant influencing
variables. The daily average NHs emission across all farms varied from 31to 67 g LU d!
in summer, from 16 to 44 g LU d! in the transition period, and from 6 to 23 g LU d™!
in winter (1 LU = 500 kg live weight). From a linear mixed-effects model the wind speed
in the housing (p <0.001) and the interaction of outside temperature and the urea
content of the tank milk (p <0.001) emerged as significant variables influencing NH3
emission.
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A model-based calculation with bootstrapped variance components was used to
calculate yearly averaged emission factors for two mountain and plain regions and two
wind speeds (0.3 and 0.5 ms™). The model input was based on milk urea contents from
commercial dairy farms and air temperatures over a five-year period. The calculated
NHsz emission factors, which thus accounted for regional differences due to climatic
conditions and feeding levels, ranged between 22 and 25 g LU d™™.

J. Webb, R. E. Thorman, M. Fernanda-Aller, and D. R. Jackson, “Emission factors for ammonia
and nitrous oxide emissions following immediate manure incorporation on two contrasting
soil types,” Atmos. Environ., vol. 82, pp. 280-287, 2014.

- Abstract

We carried out four replicated field experiments to measure the impacts of immediate
incorporation of solid manures on emissions of ammonia (NHs) and nitrous oxide (N2O).
Four manures: cattle farmyard manure (FYM); pig FYM; layer manure and broiler
manure were applied to the soil surface or immediately incorporated by mouldboard
plough, disc or tine. Two of the experiments were carried out on a clay soil and two on
a sandy soil to find out whether soil type interacted with incorporation technique to
influence emissions of NHs or N;O. Ammonia emissions were measured for 1 or 2 weeks
while N2O emissions were measured for 60 days in one experiment and for a complete
year in the other three experiments.

Immediate incorporation by plough reduced NH3 emissions by c. 90% and by c. 60%
by disc and tine (P < 0.001). There was no effect of soil type on NH3 abatement efficiency
by plough or tine but the disc was less effective on the coarse sandy soil.

Cross-site analysis indicated no effect of incorporation by disc or tine on emissions
of N,O-N after 60 days but incorporation by plough increased direct emissions of N,O-N
compared with surface application of manure (P < 0.001). Direct emissions of N,O-N, at
c. 0.67% of total N applied, were substantially greater at the coarse-textured site than
at the heavy clay site (0.04% of total N applied; P < 0.001). The impact of incorporation
on total annual direct emissions of N,O-N differed in the three experiments where
emissions were measured for a full year. There was no effect of incorporation on N,O-N
emissions in the first experiment on the clay soil, and in the second experiment at this
site incorporation by plough or disc, but not tine, reduced direct emissions of N.O
(P =0.006). However on the sandy soil direct emissions of N2O-N were increased when
manures were incorporated by plough (P = 0.002) but not when incorporated by disc or
tine.

These results confirm that immediate incorporation of solid manures by plough is
the most effective means of reducing NHs emissions following the application of solid
manures. The results also indicate that immediate incorporation of solid manures to
reduce NHsz emissions does not necessarily increase emissions of N;O. However,
the impacts of immediate incorporation on emissions of N2O may be related to soil type
with a greater possibility of emission increases on coarse sandy soils.
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W. Wu, G. Zhang, and P. Kai, “Ammonia and methane emissions from two naturally ventilated
dairy cattle buildings and the influence of climatic factors on ammonia emissions,” Atmos.
Environ., vol. 61, pp. 232-243, 2012.

- Abstract

Based on the requirement of the international conventions, there is a pressing need for
inventory of NHs, CHa, CO2 and N20 emissions from livestock buildings. The main aim of
this study was to quantify the gas emissions and investigate the influence of the climatic
factors on ammonia emissions. The measurements were carried out in two naturally
ventilated dairy cattle buildings with different layouts, floor types and manure
management systems during three periods covering winter and summer time. Air
temperature and the three dimensional air velocities inside and outside the buildings
were recorded over the course of summer period. Emission rates were determined by
CO; production model.

The results showed that the internal concentrations of NHs, CHs and CO, were
increased or decreased simultaneously. Low concentration of N,O was measured
outside and inside the buildings; the difference of the concentrations were also very
low. The variation of CHs4 and CO, concentrations showed a strong correlation. The NH3
emission rates varied from 32 to 77 g HPU! d! in building 1 and varied from 18 to
30 g HPU! d? in building 2. The average emission of CHs was 290 and 230 g HPUd™!
from building 1 and 2, respectively. Diurnal pattern was found for NH3 and CH4 emission
rates. From multiple linear regression models, there was a significant linear relationship
between NH3 emission rates and climatic factors including the external wind speed as
well as the air temperature (P < 0.001), but not with the external wind directions
(P >0.05).

C. Zhang, X. Geng, H. Wang, L. Zhou, and B. Wang, “Emission factor for atmospheric ammonia
from atypical municipal wastewater treatment plant in South China,” Environ. Pollut.,
vol. 220, pp. 963-970, 2017.

- Abstract

Atmospheric ammonia (NHs), a common alkaline gas found in air, plays a significant role
in atmospheric chemistry, such as in the formation of secondary particles. However,
large uncertainties remain in the estimation of ammonia emissions from nonagricultural
sources, such as wastewater treatment plants (WWTPs). In this study, the ammonia
emission factors from alarge WWTP utilizing three typical biological treatment
techniques to process wastewater in South China were calculated using the US EPA's
WATER9 model with three years of raw sewage measurements and information about
the facility. The individual emission factors calculated were 0.15 + 0.03, 0.24 + 0.05,
0.29+0.06, and 0.25 * 0.05 g NHsm™ sewage for the adsorption-biodegradation
activated sludge treatment process, the UNITANK process (an upgrade of
the sequencing batch reactor activated sludge treatment process), and two slightly
different anaerobic-anoxic-oxic treatment processes, respectively. The overall emission
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factor of the WWTP was 0.24 *+ 0.06 g NHam™ sewage. The pH of the wastewater
influent is likely an important factor affecting ammonia emissions, because higher
emission factors existed at higher pH values. Based on the ammonia emission factor
generated in this study, sewage treatment accounted for approximately 4% of
the ammonia emissions for the urban area of South China's Pearl River Delta (PRD) in
2006, which is much less than the value of 34% estimated in previous studies. To reduce
the large uncertainty in the estimation of ammonia emissions in China, more field
measurements are required.

L. Zhao, L. J. S. Hadlocon, R. B. Manuzon, M. J. Darr, H. M. Keener, A. J. Heber, and J. Ni,
“Ammonia concentrations and emission rates at a commercial poultry manure composting
facility,” Biosyst. Eng., vol. 150, pp. 69-78, 2016.

- Abstract

Composting facilities are essential parts of most manure-belt (MB) poultry houses in
the U.S., but their NH3 concentrations and emission are not well understood. This may
affect farm operation safety and limit the development of NHs; mitigation and
management strategies. The study aimed to quantify NHs concentrations and hen-
specific emission rates (ER) at a commercial poultry manure composting facility and to
understand their diurnal and seasonal variations. Two large tunnel-ventilated
composting buildings with twelve 122-cm exhaust fans were chosen as the study site,
which received manure from four on-site manure-belt layer barns. The inlet and exhaust
NHj3 concentrations at the compost building were monitored quasi-continuously for one
month per season for two years. Ammonia ERs were calculated based on the NH3
concentrations and building ventilation rates. The average daily mean £ SD of the NH3
concentrations in spring, summer, fall, and winter were 114 £ 20, 144 + 35, 115 + 13,
and 141 + 25 ppmv, respectively. Seasonal and diurnal variations existed in both NH3
concentrations and ERs. The daytime NHs ER was significantly higher than that of night
time. These results showed that NHs emissions from composting facilities are
considerably high, and thus mitigation strategies are needed to further reduce NHs3 from
the whole MB layer facility system.

5.3 Opatreni na snizeni emisi

A. M. Backes, A. Aulinger, J. Bieser, V. Matthias, and M. Quante, “Ammonia emissions in
Europe, part Il: How ammonia emission abatement strategies affect secondary aerosols,”
Atmos. Environ., vol. 126, pp. 153-161, 2016.

- Abstract

In central Europe, ammonium sulphate and ammonium nitrate make up a large fraction
of fine particles which pose a threat to human health. Most studies on air pollution
through particulate matter investigate the influence of emission reductions of sulphur-
and nitrogen oxides on aerosol concentration. Here, we focus on the influence of
ammonia (NHs) emissions. Emission scenarios have been created on the basis of
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the improved ammonia emission parameterization implemented in the SMOKE for
Europe and CMAQ model systems described in part | of this study. This includes
emissions based on future European legislation (the National Emission Ceilings) as well
as a dynamic evaluation of the influence of different agricultural sectors (e.g. animal
husbandry) on particle formation. The study compares the concentrations of NHs, NH4*,
NOs, sulphur compounds and the total concentration of particles in winter and summer
for a political-, technical- and behavioural scenario. It was found that a reduction of
ammonia emissions by 50% lead to a 24% reduction of the total PM2.s concentrations in
northwest Europe. The observed reduction was mainly driven by reduced formation of
ammonium nitrate. Moreover, emission reductions during winter had a larger impact
than during therest of theyear. This leads to the conclusion that areduction of
the ammonia emissions from the agricultural sector related to animal husbandry could
be more efficient than the reduction from other sectors due to its larger share in winter
ammonia emissions.

E. M. Griffing, M. Overcash, and P. Westerman, “A review of gaseous ammonia emissions from
slurry pits in pig production systems,” Biosyst. Eng., vol. 97, no. 3, pp. 295-312, 2007.

- Abstract

Twenty-six experimental studies of ammonia emissions from pig buildings that utilise
some form of pit/slurry system have been analysed and compared. Using standard
values for pig weight and total Kjeldahl nitrogen (TKN) content in the waste when these
guantities were unspecified, experimental ammonia emissions were compared on
a per cent loss (of excreted TKN) basis. Correction factors were determined for
measurements made during specific parts of the year, with corresponding differences
in temperature, or time of day, and adjustments were made to put emission data on an
annual average basis, when applicable. When corrected in this way, measurements
made in the United States and in Europe were 22% and 21%, respectively. The standard
deviation and standard error of the mean were 9% and 1.8%, respectively. The 95%
confidence interval of the mean was 17.6-24.9%. The proposed emission factor data are
reasonably consistent and emission factors higher or lower must be critically compared
to the existing experimental base.

R. C. Hermida, D. E. Ayala, A. Mojon, and J. R. Fernandez, “Ambulatory blood pressure control
with bedtime aspirin administration in subjects with prehypertension,” Am. J. Hypertens.,
vol. 22, no. 8, pp. 896—903, 2009.

- Abstract

An updated national ammonia (NHs3) emissions inventory was employed to study
the relationship between NHs emissions and livestock industries in Canada. Emissions
from animal agriculture accounted for 322 kilotonnes (kt) or 64% of Canadian NH3
emissions in 2002. Cattle and swine accounted for the bulk of livestock emissions.
The provinces of Alberta, Ontario, Quebec, and Saskatchewan accounted for 28.1%,
22.0%, 18.7%, and 13.1% of total livestock emissions, respectively. Emissions from
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Ontario and Quebec were attributed to the intensive production of dairy, hogs and
poultry. Dairy cattle emissions per hectolitre of milk were higher in Ontario and Québec
than in other provinces, while swine emissions per livestock unit were higher than either
beef or dairy cattle. A review of the abatement literature indicated diet manipulation to
improve N efficiency and land spreading methods are very effective techniques to lower
NHsz emissions. Future research is required to evaluate the feasibility of biofilters and
feces/urine separation methods.

D.Jason, R. K. Heede, E. Officer, E. Agency, W. M. Area, H. House, and W. Road, “New Intensive
Rearing of Poultry or Pigs BAT Conclusions document Introduction 1. High Level External
Messages New Intensive Rearing of Poultry or Pigs BAT Conclusions document,” no. February,
pp. 1-4, 2017.

T. Kupper, C. Bonjour, and H. Menzi, “Evolution of farm and manure management and their
influence on ammonia emissions from agriculture in Switzerland between 1990 and 2010,”
Atmos. Environ., vol. 103, pp. 215-221, 2015.

- Abstract

The evolution of farm and manure management and their influence on ammonia (NHs)
emissions from agriculture in Switzerland between 1990 and 2010 was modeled. In
2010, total agricultural NHz emissions were 48,290tN. Livestock contributed 90%
(43,480t N), with the remaining 10% (4760 t N) coming from arable and fodder crops.
The emission stages of grazing, housing/exercise yard, manure storage and application
produced 3%, 34%, 17% and 46%, respectively, of livestock emissions. Cattle, pigs,
poultry, small ruminants, horses and other equids accounted for 78%, 15%, 3%, 2% and
2%, respectively, of the emissions from livestock and manure management. Compared
to 1990, total NH3z emissions from agriculture and from livestock decreased by 16% and
14%, respectively. This was mainly due to declining livestock numbers, since
the emissions per animal became bigger for most livestock categories between 1990 and
2010. The production volume for milk and meat remained constant or increased slightly.
Other factors contributing to the emission mitigation were increased grazing for cattle,
the growing importance of low-emission slurry application techniques and a significant
reduction in the use of mineral fertilizer. However, production parameters enhancing
emissions such as animal-friendly housing systems providing more surface area per
animal and total volume of slurry stores increased during this time period. That such
developments may counteract emission mitigation illustrates the challenge for
regulators to balance the various aims in the striving toward sustainable livestock
production. A sensitivity analysis identified parameters related to the excretion of total
ammoniacal nitrogen from dairy cows and slurry application as being the most sensitive
technical parameters influencing emissions. Further improvements to emission models
should therefore focus on these parameters.
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E. Martin and E. Mathias, “Analysis of the potential of 10 practices for reducing ammonia
emissions from French livestock farms by 2020 and 2030,” no. December, p. 14, 2013.

L. B. Mendes, J. G. Pieters, D. Snoek, N. W. M. Ogink, E. Brusselman, and P. Demeyer,
“Reduction of ammonia emissions from dairy cattle cubicle houses via improved
management- or design-based strategies: A modeling approach,” Sci. Total Environ., vol. 574,
pp. 520-531, 2017.

- Abstract

Given the current scarcity of empirical data on ammonia (NH3) emissions from dairy
cattle under different management-based mitigation techniques, a modeling approach
to assess potential NH3 emission reduction factors is needed. This paper introduces
a process-based model that estimates NH3 emission reduction factors for a dairy cattle
barn featuring single or multiple management-based NHs; emission mitigation
techniques, as compared to another barn, to which no mitigation measure is applied.
The model accounts for the following emission mitigation measures: (a) floor scraping,
(b) floor type, (c) floor flushing with water and (d) indoor acidification of manure. Model
sensitivity analysis indicated that manure acidification was the most efficient NH3
emission reduction technique. A fair agreement was observed between reduction
factors from the model and empirical estimates found in the literature. We propose
a list of combinations of techniques that achieve the largest reductions. In order of
efficiency, they are: (a) floor scraping combined with manure acidification (reduction
efficiency 44-49%); (b) solid floor combined with scraping and flushing (reduction
efficiency 21-27%); (c) floor scraping combined with flushing and (d) floor scraping alone
(reduction efficiency 17-22%). The model is currently being used to advise the Flemish
Government (Belgium), on the performance of certain NH3 emission reduction systems
for dairy barns in Flanders.

F. X. Philippe, J. F. Cabaraux, and B. Nicks, “Ammonia emissions from pig houses: Influencing
factors and mitigation techniques,” Agric. Ecosyst. Environ., vol. 141, no. 3—-4, pp. 245-260,
2011.

- Abstract

Pig houses are important sources of ammonia (NHs3) emissions. For decades,
investigations were carried out in determine the influencing factors and to point out
opportunities of mitigation. In Europe, current NHz emissions associated to pig
production are about 24% lower than in 1990. However, further reduction seems
necessary to avoid noxious effects on ecosystems. The main factors influencing NHs;
production are the floor type, the manure removal system, the climatic conditions
inside the building, the diet composition and the feed efficiency of animals.

In pig production, the main floor types are the slatted floor and the bedded floor
systems. In both systems, numerous variants and adaptations can be found with

-72 -



ReSerse relevantnich praci publikovanych v renomovanych ¢asopisech dle Web of Science

consequently a range of emission levels for each housing condition. Therefore, decision
in favour of a floor type as regards NHs3 emissions is difficult, especially as effective
reducing strategies are available for both systems. For litter-based systems, the nature
and the amount of substrate greatly influence the NHs production with usually lower
emission in case of generous bedding. For slatted floor systems, most of the studies
resulted in lower emissions with partly slatted floor on condition that the solid part of
the floor remains clean. Indeed, hot conditions, high animal density or inadequate pen
design can increase the soiling of the solid floor and lead to increased NHs; emissions. In
any case, emissions are lower if concrete slats are replaced by smooth materials like iron
cast, metal or plastic slats.

Several slurry pit designs and manure removal strategies were developed to mitigate
emissions. The reduction of the slurry pit surface thanks to sloped pit walls are related
to proportional reductions of NHs emissions. Frequent manure removal, flushing and
separating urine from faeces by V-shaped scraper or conveyor belts reduce the NH3
releases from the buildings by about 50%. However, the emissions during the storage
period outside the building have to be taken into account for a whole assessment of
the technique.

Climate conditions inside the building also influence the emissions which are
positively correlated with ambient temperature and ventilation rate. Consequently,
ammonia emissions present seasonal and nychtemeral patterns. But, reducing the NH3
production by modulation of the climate conditions is rather unpractical because
the ambient parameters must primarily respect the bioclimatic requirements for animal
comfort.

A closer match between dietary intakes and requirement of the pigs according to
the physiological and growth stage results in lower NH3 emissions. In this way, diets with
reduced crude protein content are highly effective in reducing the emissions with almost
a 10% reduction for every 10 g kg reduction in dietary crude protein. Other dietary
strategies are also effective in lowering emissions. Dietary fibre inclusion reduces NH3
emissions by about 40% by shifting the nitrogen from urine to faeces due to promotion
of bacterial growth in the large intestine. Lowering the dietary electrolyte balance or
supplementation with acidifying salts like benzoic acid or CaSO4 are related to significant
reductions. Other feed additives like Yucca extract, zeolites, probiotics, humic substance
or lactose were also validated by several experiments. Moreover, better feed efficiency
obtained by genetic selection or modification of the hormonal status of the pigs is also
related to reduced emissions.

In conclusion, effective reduction of ammonia emissions from pig buildings can be
reached operating both on housing conditions and feeding strategies. The former are
very efficient but the assessment has to include the specificity of each system and
involve the complete process. In some cases, investment and cost operating can hamper
their development. Feeding strategies offer the advantage of being easy to implement
and rapid to adapt function of particular circumstances.
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H. Takai, S. Nimmermark, T. Banhazi, T. Norton, L. D. Jacobson, S. Calvet, M. Hassouna, B.
Bjerg, G. Q. Zhang, S. Pedersen, P. Kai, K. Wang, and D. Berckmans, “Airborne pollutant
emissions from naturally ventilated buildings: Proposed research directions,” Biosyst. Eng.,
vol. 116, no. 3, pp. 214-220, 2013.

- Abstract

The present article describes the current research focus and the future research trends
associated with investigating emissions from naturally ventilated buildings as identified
at thetechnical session entitled "Emission from naturally ventilated buildings
(Measurement, modelling, reduction and assessment)", that was held during
the International Commission of Agricultural and Biosystems Engineering (Commission
Internationale du Genie Rural, CIGR) World Congress in Quebec, Canada, between
the 13th and 18th June 2010.

Current knowledge and measurement techniques can only provide reasonable
estimates of emissions from naturally ventilated livestock buildings. Thus, further
research and development are required. The goal is a point where measurements are
precise enough to validate simulation models and to obtain more consistent and
accurate emission estimates. To achieve this, better synergy between mathematical
modelling, physical modelling and field measurements of ventilation rates in naturally
ventilated livestock buildings is required.

The review of research presented at the Quebec meeting identified the following
intermediate goals:

1. Investigate and determine error sources and measurement inaccuracies. Error
analysis might be necessary to interpret results and establish research priorities.

2. Develop intelligent ventilation control systems that can handle highly fluctuating
ventilation conditions in naturally ventilated livestock buildings.

3. Develop practical field methods that can be used as reference standards.

4. Establish a dedicated facility that could be used to obtain precise reference
measurements of ventilation rates in naturally ventilated building. To enable this,
a parallel development of new technologies (instrumentation and methodology) is
required.

T. Ulens, M. R. J. Daelman, J. Mosquera, S. Millet, M. C. M. van Loosdrecht, E. |. P. Volcke, H.
Van Langenhove, and P. Demeyer, “Evaluation of sampling strategies for estimating ammonia
emission factors for pig fattening facilities,” Biosyst. Eng., vol. 140, pp. 79-90, 2015.

- Abstract

Determining ammonia emission factors (EF) for fattening pig facilities is important from
both a regulatory and a research point of view. However, measurements to determine
an EF can be time consuming and costly. Several reduced sampling strategies were
developed in the past to reduce the costs and measuring time, by taking into account
parameters that influence NH3 emissions. A methodology to evaluate the precision and
accuracy of estimated EFs solely as a function of the sampling frequency and strategy is
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demonstrated. This evaluation was done by using two long-term, high frequency
datasets which both contained measurements during two consecutive pig fattening
periods. These datasets were subjected to simulated sampling strategies. Long-term,
low-frequency grab sampling proved to be more accurate than short-term monitoring.
Repetitive short-term sampling events result in increased precision, but as this entails
higher investment in time and money it is imperative to strike the balance between
desired precision and available resources. A method to help as set guidelines to decide
upon the number of short-term sampling events or thelength of along-term,
low-frequency monitoring strategy is presented.

S. Wagner, E. Angenendt, O. Beletskaya, and J. Zeddies, “Assessing ammonia emission
abatement measures in agriculture: Farmers’ costs and society’s benefits — A case study for
Lower Saxony, Germany,” Agric. Syst., vol. 157, no. June 2016, pp. 70-80, 2017.

- Abstract

Ammonia (NHs) emissions have adverse impacts on the environment and, being
a precursor for fine particulate matter, also on human health. About 95% of NHs
emissions in Germany originate from agriculture, mainly from livestock husbandry. This
case study is aimed at presenting an approach that evaluates NH3 emission abatement
measures in agriculture regarding their abatement costs for farmers and their benefits
for the society in terms of avoided external costs of health damages and loss of
terrestrial biodiversity. Following the impact-pathway chain, an economic-ecological
farm model for estimating NH3 emission reductions and abatement costs was combined
with an environmental impact assessment model for estimating the benefits for human
health and biodiversity. The case study analysed a variety of manure storage cover and
application techniques in Lower Saxony, a region in the north-west of Germany with
the highest livestock density in Germany and high NHsz emissions. In the reference
situation, the damage costs of NH3; emissions were EUR 2.7 billion. The implementation
of concrete storage covers and slurry injection, the most effective measures, reduced
NH3 emissions by 25% and achieved net benefits of EUR 505 million. Farmers' abatement
costs averaged over all farms ranged from EUR 3.6 to 6.8 per kilogramme NHs reduced.
The abatement costs per farm type ranged from EUR 2.4 to 16.6 for floating plastic
covers and from EUR 2.2 to 11.4 for concrete covers. The abatement costs for floating
plastic covers were lower for grazing livestock specialists, while the abatement costs for
concrete covers were lower for pig specialists, poultry specialists and mixed farms. Farm
type specific abatement costs for manure application techniques ranged from EUR 4.5
to 9.6 per kilogramme NHs reduced with little variation between trailing shoe and
cultivator/injector techniques. Abatement costs for trailing shoe application were lower
than for cultivator/injector application for grazing livestock specialists, poultry
specialists and mixed farms. The average benefits per kilogramme NHs reduced were
EUR 14.1 for health and EUR 10.4 for biodiversity, totalling EUR 24.5. As the benefits
exceed the abatement costs for all measures analysed in this study, principally, they can
be recommended for implementation. However, the variation in abatement potentials
and costs per farm type indicate differences in suitability. While manure covers should
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above all be implemented by pig specialists because of their high abatement potential,
manure application techniques should be implemented by grazing livestock specialists.
Among manure storage covers, floating plastic covers are more favourable for grazing
livestock specialists, whereas concrete covers are more suitable for all other farm types.
The analysis with the farm model was considered more appropriate than recent
analyses at technical or macroeconomic level, because the abatement costs reflect
differences in farm types, detailed production processes and farmers' profit-maximising
behaviour. Overall, it can be concluded that an assessment of NH3 emission abatement
measures should be carried out for farm types and should consider impacts of NH3
emission abatement both on human health and biodiversity. The presented modelling
approach enables to estimate abatement costs for farm types and benefits for human
health and biodiversity. Cost-efficient NHz emission abatement measures tailored to
farm types can be identified and farm type specific regional abatement strategies can
be developed.

J. Webb, M. Broomfield, S. Jones, and B. Donovan, “Ammonia and odour emissions from UK
pig farms and nitrogen leaching from outdoor pig production. A review,” Sci. Total Environ.,
vol. 470-471, pp. 865-875, 2014.

- Abstract

We reviewed specific literature for emissions of ammonia (NHs3) and odours from all
stages of pig production together with nitrogen (N) leaching from raising pigs outdoors.
Emissions of NH3 decrease with decreases in the crude protein (CP) content of pig diets,
at all stages of manure management. The CPs of pig diets have been greatly reduced by
matching the CP content to the protein required at each stage of the animals' growth
and by using synthetic essential amino acids to minimise total CP intake. The CP contents
of the dietary ingredients needed to provide energy for the animals impose further
limits to reductions in dietary CP. Housing systems have been designed and evaluated
which offer potential for reducing NH3 emissions. However such designs may not be
applicable at all stages of the pigs' development and the careful management needed
to ensure their effective working may be costly and difficult to implement on
commercial farms. The factors behind odour emissions are less well characterised.
Reducing diet CP to 160 g CP kg has been shown to reduce odour emissions but further
CP reductions may increase them. Some reductions in odour emissions from buildings
can be achieved by careful management of the ventilation rate but the most effective
measures to reduce emissions of NH3 and odours are to cover slurry stores and to inject
slurry into soil. Changes in the feeding and management of outdoor pigs mean that N
leaching losses may be up to 50% less than previously reported. No studies have been
undertaken that compare the N leached from pigs raised outdoors, versus that arising
from the application of pig manure from an equal number of housed pigs. As a precursor
to any field study, current models could be used to provide a first estimate of any
systematic differences.
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D. Wood, S. Cowherd, and B. Van Heyst, “A summary of ammonia emission factors and quality
criteria for commercial poultry production in North America,” Atmos. Environ., vol. 115,
pp. 236-245, 2015.

- Abstract

Efforts to quantify emissions of ammonia to the atmosphere from poultry housing in
North America have been underway for the past two decades. In order to accurately
estimate emissions from facilities in each poultry sector, emission factors used to derive
the average must be of sufficiently high quality. However, it has become evident that
current methods are inadequate and emission factors do not accurately reflect North
American poultry production. Using an initial screening, based on measurement
methods for ammonia and ventilation rates as well as study duration, a collection of
studies have been identified that report the highest quality emission factors currently
available. Each study was rated for data quality and then an average emission factor was
developed for each sector of poultry production and rated based its ability to represent
that sector. The laying hen sector, using deep pit manure storage, received a C (average)
emission factor quality rating, which is the highest of all the poultry sectors evaluated.
Laying hen with manure belts, broiler chicken, and turkey sectors received quality
ratings considered to be below average or poor. This study highlights the need for
additional research that needs to be conducted in order to accurately quantify ammonia
releases from housing in most poultry sectors in North America.
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Tabulka €. 1: Pocty prasat v jednotlivych ¢lenskych statech EU za obdobi 2013-2017?

Pocet prasat za jednotlivé roky [tis. ks]

Stat

2013 2014 2015 2016 2017
Belgie 6 351,28 6 350,29 6 364,16 6 176,58 6 108,08
Bulharsko 586,42 553,11 600,07 616,43 593,15
Ceska republika 1547,69 1 606,86 1555,40 1479,28 1531,69
Déansko 12 402,00 12 709,00 12 702,00 12 281,00 12 832,00
Estonsko 358,70 357,90 304,50 265,90 289,10
Finsko 1258,30 1222,60 1239,00 1 196,70 1108,40
Francie 13 428,00 13 300,00 13 307,00 12 791,00 13 097,00
Chorvatsko 1 110,00 1 156,00 1 167,00 1163,00 1121,00
Irsko 1 469,09 1 505,66 1474,54 1527,83 1 616,36
Italie 8 561,28 8 676,10 8 674,79 8 477,93 8 570,75
Kypr 357,90 342,07 327,83 352,77 350,01
Litva 367,54 349,43 334,16 336,39 320,56
Loty$sko 754,60 714,20 687,80 663,90 611,90
Lucembursko 89,55 92,69 88,50 95,48 90,94
Madarsko 3 004,00 3 136,00 3124,00 2 907,00 2 870,00
Malta 49,45 47,47 43,63 40,6 34,01
Némecko 28 133,26 28 338,99 27 652,42 27 376,06 27 577,57
Nizozemsko 12 013,00 12 065,00 12 453,00 11 881,00 12 296,00
Polsko 10994,40 11 265,65 10 590,20 11 106,70 11 908,20
Portugalsko 2 014,38 2 126,91 2 247,33 2 151,16 2 165,31
Rakousko 2 895,84 2 868,19 2 845,45 2792,00 2 820,08
Rumunsko 5 180,20 5041,70 4 926,90 4 707,70 4 406,00
Recko 1 031,00 1 046,00 877,00 743,00 744,00
Slovensko 637,17 641,83 633,11 585,84 614,38
Slovinsko 288,35 281,68 271,39 265,74 257,24
Spanélsko 25 494,72 26 567,58 28 367,00 29 231,60 29971,36
Svédsko 1480,40 1457,90 1435,30 1436,40 1382,30
Velka Britanie 4 383,00 4 510,00 4 422,00 4 538,00 4 713,00
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Obrazek 1: Pocty prasat v jednotlivych ¢lenskych statech EU v roce 2017 - absolutni pocet



Tabulka €. 2: Pocty prasat v jednotlivych ¢lenskych statech EUL
prepoctenych na osobu 2 za obdobi 2013-2017

Pocet prasat na osobu [ks/os]

Priloha |
Tabulkova ¢ast

Stat

2013 2014 2015 2016 2017
Belgie 0,57 0,57 0,57 0,55 0,54
Bulharsko 0,08 0,08 0,08 0,09 0,08
Ceska republika 0,15 0,15 0,15 0,14 0,14
Déansko 2,21 2,26 2,24 2,15 2,23
Estonsko 0,27 0,27 0,23 0,20 0,22
Finsko 0,23 0,22 0,23 0,22 0,20
Francie 0,20 0,20 0,20 0,19 0,20
Chorvatsko 0,26 0,27 0,28 0,28 0,27
Irsko 0,32 0,32 0,32 0,32 0,34
Italie 0,14 0,14 0,14 0,14 0,14
Kypr 0,41 0,40 0,39 0,42 0,41
Litva 0,18 0,17 0,17 0,17 0,16
LotySsko 0,25 0,24 0,24 0,23 0,21
Lucembursko 0,17 0,17 0,16 0,17 0,15
Madarsko 0,30 0,32 0,32 0,30 0,29
Malta 0,12 0,11 0,10 0,09 0,07
Némecko 0,35 0,35 0,34 0,33 0,33
Nizozemsko 0,72 0,72 0,74 0,70 0,72
Polsko 0,29 0,30 0,28 0,29 0,31
Portugalsko 0,19 0,20 0,22 0,21 0,21
Rakousko 0,34 0,34 0,33 0,32 0,32
Rumunsko 0,26 0,25 0,25 0,24 0,22
Recko 0,10 0,10 0,08 0,07 0,07
Slovensko 0,12 0,12 0,12 0,11 0,11
Slovinsko 0,14 0,14 0,13 0,13 0,12
Spanélsko 0,55 0,57 0,61 0,63 0,64
Svédsko 0,15 0,15 0,15 0,15 0,14
Velka Britanie 0,07 0,07 0,07 0,07 0,07
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Tabulka €. 3: Pocty prasat na vykrm v jednotlivych ¢lenskych statech EU za obdobi 2013-20171

Pocet prasat na vykrm za jednotlivé roky [ks]

Stat

2013 2014 2015 2016 2017
Belgie 479 210 465 580 448 510 423 430 416 040
Bulharsko 58 360 56 510 60 370 65 590 63 160
Ceska republika 153 590 145 410 139 420 135330 138120
Dansko 1269 000 1256 000 1248 000 1247 000 1271000
Estonsko 33 800 34 600 25100 25900 26 500
Finsko 123 500 119 800 117 800 109 700 100 500
Francie 1056 000 1048 0000 1021 000 994 000 994 000
Chorvatsko 127 000 119 000 122 000 123 000 128 000
Irsko 145 800 147 030 140 140 146 630 150 170
Italie 622 990 612 130 610 790 586 740 590 660
Kypr 35550 34 440 35 600 33080 33480
Litva 44 940 40190 38170 38 390 36 240
LotySsko 59 800 57 200 53 900 49 500 49 700
Lucembursko 5890 5750 5260 6720 6 640
Madarsko 278 000 290 000 289 000 258 000 254 000
Malta 5280 4610 4270 3870 3670
Némecko 2082670 2074400 1998 590 1933350 1929600
Nizozemsko 1101 000 1114000 1057 000 1025 000 1075 000
Polsko 977 410 974 630 830 600 875900 925 100
Portugalsko 229 270 240 270 245 590 238120 241 430
Rakousko 254 370 246 870 249 660 240760 243 690
Rumunsko 391 000 384 700 380 200 367 300 356 400
Recko 178 000 160 000 148 000 114 000 107 000
Slovensko 59200 66 780 54 260 51420 58 050
Slovinsko 23780 21690 21150 20130 21310
Spanélsko 2 288 580 2393410 2504510 2448 400 2485750
Svédsko 152 300 147 200 143 500 142 200 133 000
Velka Britanie 497 000 486 000 501 000 505 000 503 000




Tabulka €. 4: Pocty prasnic v jednotlivych ¢lenskych statech EU za obdobi 2013-20171

Pocet prasnic za jednotlivé roky [ks]

Priloha |
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Stat

2013 2014 2015 2016 2017
Belgie 472 290 460 030 443 490 419 560 413 250
Bulharsko 55390 55170 58 150 64 510 62 160
Ceska republika 151 310 142 930 137 590 133 580 136 050
Déansko 1258 000 1245000 1237000 1236 000 1260 000
Estonsko 33300 33 600 24 600 25400 26 000
Finsko 121 500 117 800 115 800 108 100 99 100
Francie 1043 000 1035000 1011000 986 000 985 000
Chorvatsko 124 000 116 000 118 000 120 000 125 000
Irsko 144 330 145 530 138 860 145 410 148 950
Italie 590 280 585 720 582 450 558 070 561 640
Kypr 35070 33980 35160 32750 33280
Litva 44 260 39470 37570 37760 35490
Loty$sko 59 000 56 400 53100 48 800 49 100
Lucembursko 5 820 5670 5210 6 650 6 570
Madarsko 273 000 285 000 285 000 255000 250 000
Malta 4970 4 350 4 040 3660 3460
Némecko 2 057 690 2 052 260 1973240 1908 360 1905 360
Nizozemsko 1 095 000 1106 000 1053 000 1022 000 1 066 000
Polsko 955 140 956 290 814 400 859 000 908 100
Portugalsko 222 620 234 340 240 140 233 250 235 640
Rakousko 249 850 242 270 244 970 236 360 239210
Rumunsko 383 800 378 300 374 600 361 200 349 900
Recko 166 000 149 000 137 000 106 000 100 000
Slovensko 58 170 65 820 53 360 50710 57 140
Slovinsko 22920 20820 20300 19 230 20470
Spanélsko 2252930 2 357 780 2 466 270 2415170 2 454 330
Svédsko 149 000 144 200 141 100 139 800 131 500
Velka Britanie 482 000 473 000 488 000 490 000 490 000
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Tabulka €. 5: Pocty brezich prasnic v jednotlivych ¢lenskych statech EU za obdobi 2013-20171

Pocet brezich prasnic za jednotlivé roky [ks]

Stat

2013 2014 2015 2016 2017
Belgie 379 260 368 230 363 190 345 580 340 150
Bulharsko 32 650 32760 32570 39740 38720
Ceska republika 95 320 90 400 87 890 83120 85430
Dansko 791 000 802 000 777 000 765 000 786 000
Estonsko 26 100 26 000 19100 19 600 19 800
Finsko 88 000 84 800 85 700 77 500 70 100
Francie 746 000 738 000 717 000 698 00 691 000
Chorvatsko 36 000 36 000 38 000 39000 39000
Irsko 98 470 102 030 98 280 97 690 105 260
Italie 463 210 488 470 481 400 463 980 465 410
Kypr 24 890 23 260 23750 27900 28470
Litva 17 190 16 350 13410 16 950 15320
LotySsko 17 190 16 350 13410 16 950 15320
Lucembursko 4 600 4 340 4090 4 840 4390
Madarsko 180 000 184 000 181 000 169 000 163 000
Malta 4260 3780 3530 3280 3050
Némecko 1481950 1485370 1426 050 1383420 1368 660
Nizozemsko 749 000 694 000 703 000 664 000 690 000
Polsko 633 640 643 000 537 300 581 700 617 100
Portugalsko 156 150 162 920 166 610 161 810 160 920
Rakousko 177 470 172 130 171 380 167 940 170 480
Rumunsko 235 200 233 800 225 200 223100 219 500
Recko 94 000 78 000 66 000 58 000 53 000
Slovensko 34 260 32 680 34 500 19 810 29470
Slovinsko 13 060 11690 11720 11070 12170
Spanélsko 1491700 1625 640 1668 950 1667 240 1623 260
Svédsko 104 800 100 800 98 900 98 200 90 400
Velka Britanie 333 000 316 000 331 000 346 000 346 000
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Tabulka €. 6: Pocty selat do 20 kg v jednotlivych ¢lenskych statech EU za obdobi 2013-20171

Pocet selat (do 20 kg) za jednotlivé roky [ks]

Stat

2013 2014 2015 2016 2017
Belgie 1617 420 1627 460 1630 640 1577 090 1563 800
Bulharsko 100 480 141 470 129 420 121 160 133 230
Ceska republika 451 890 440 090 415 900 414 940 476 960
Déansko 4 340 000 4 468 000 4 416 000 4 337 000 4 582 000
Estonsko 118 600 11 600 96 700 85000 98 40
Finsko 328 400 327 500 345 300 342 300 312 40
Francie 3247 000 3219 000 3261 000 3122 000 3208 000
Chorvatsko 341 000 327 000 325 000 309 000 259 000
Irsko 427 210 439 050 408 020 426 240 449 920
Italie 1450 080 1 406 800 1407 850 1375030 1385 180
Kypr 126 350 126 460 126 570 123 540 124 380
Litva 87070 81010 74260 75610 62 910
Loty$sko 126 900 124 500 120 200 124 400 117 200
Lucembursko 8 320 9 760 7 760 11 540 9220
Madarsko 689 000 751 000 712 000 668 000 654 000
Malta 13180 11 020 10 050 10 000 8 300
Némecko 8219 050 8097 770 8 100 850 7 998 230 8 071 200
Nizozemsko 4 920 000 5116 000 5 408 000 4 986 000 5522 000
Polsko 2 892 310 2 833990 2 575500 2 789 800 2723200
Portugalsko 658 220 713 840 764 330 709 090 743 420
Rakousko 684 610 692 730 683 350 660 560 667 800
Rumunsko 811 300 805 300 796 500 785 700 836 700
Recko 296 000 298 000 217 000 195 000 20400
Slovensko 194 000 138 120 147 170 170 630 186 450
Slovinsko 67 490 63 640 59 500 57 530 58 660
Spanélsko 7 055 320 7 879910 7 909 640 8 100 460 8364 930
Svédsko 431 500 403 500 412 400 406 600 379 100
Velka Britanie 1125000 1177000 1144000 1184 000 1244 000




Priloha |

Tabulkov

st

NS
0

~©

35000

30000 +

25000 +

20000 —+

15000 +

[sy] *s13] yesead 19204

10000 +

5000 -+

0_,

Sluelllg B)ISA
OXSPINS
oys|ueds
O3SUIAO|S

03 SUBAO0|S
029y
oysunwny
oysnoyey
oy[s|ednyiod
0YS|0d
0o)SWazozIN
OXJ9WIN
elen
oySJepe|n
03[sJnqwiadnT
03[5sA107
eAln

AdAY

alel

(]
03s1eAI0YD)
aloued
oysul4
03Su03s3
oysueq
eyiigndaus exsa)
oysJey|ng
213|199

W Selata (do 20 kg) ~ Ostatni prasata

’

rezi prasnice

v

B Prasata na vykrm M Prasnice HB

Obrazek 3: Pocty prasat dle kategorii v jednotlivych ¢lenskych statech EU v roce 2017

-10-



Priloha |
Tabulkova ¢ast

Tabulka €. 7: Pocty dribeze v jednotlivych ¢lenskych statech EU za obdobi 2013-2017

Pocet drlibezZe za jednotlivé roky [tis. ks]

Stat

2013 2014 2015 2016 2017
Belgie 351083 33 700** 37 739*4 43 223* -
Bulharsko® 13213 16 609 15 600 13700 14 756
Ceska republika 20 816° 211327 213057 217518 219508
Dénsko’ 19431 18 348 17 523 18 503 21484
Estonsko® 2139 2 340 2162 2112 2253
Finsko®* 11981 12 577 12 927 13 445 13136
Francie®? 309 255 312 135 316 749 306 055 306 160
Chorvatsko®® 9 307 10317 10 190 9 857 10 399
Irsko 10133* - - 11 053% -
Italie™® - - - - -
Kypr?’ 1826 - - 2 604 -
Litva'® 4 649 - - 5038 -
Loty3sko™® 9793 - - 11501 -
Lucembursko 111%0% 1162 % 114%0 % 114702 123%
Madarsko?? 37 900 38 599 40334 40 185 40 633
Malta* 918 - - - -
Némecko?* 177 333 - - 173 574 -
Nizozemsko® 99 428 104 738 108 608 107 345 106 896
Polsko?® 129 122 133 087 153 210 148 864 192 113
Portugalsko?’ 28615 - - 36 052 -
Rakousko 157722 - - 14 4617 -
Rumunsko®® 79 440 75447 78 648 75 690 73 289
Recko™ 27 882 - - 30386 -
Slovensko* 10 969 12 494 12 836 12131 13 354
Slovinsko* 4907 5259 5754 6116 6410
Spanélsko 205 8223 - - 203 104%* -
Svédsko*® 10 486 10201 11101 11575 12 194
Velks T 162 609 169 684 167579 172 607 181818
Britanie e 12050 125 544 12543 128 879 134 869

* Nejnovéjsi data pro Italii jsou dostupna pouze pro rok 2010 a to: 167 512 019 ks dribeze
" Data pro Spojené Krélovstvi
*** Data pouze pro Anglii
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Tabulka €. 8: Pocty dribeZe v jednotlivych ¢lenskych statech EU3-38
prepoctenych na osobu 2 za obdobi 2013-2017

Poéet drubeze na osobu [ks/os]

Priloha |
Tabulkova ¢ast

Stat

2013 2014 2015 2016 2017
Belgie 3,15 3,01 3,36 3,82 -
Bulharsko 1,81 2,02 2,17 1,92 2,08
Ceska republika 1,98 2,01 2,02 2,06 2,07
Déansko 3,47 3,26 3,10 3,24 3,74
Estonsko 1,64 - - 1,45 -
Finsko 2,21 2,31 2,36 2,45 2,39
Francie 4,71 4,73 4,77 4,59 4,57
Chorvatsko 2,18 2,43 2,41 2,35 2,50
Irsko 2,20 - - 2,34 -
Italie - - - - -
Kypr 2,11 - - 3,07 -
Litva 2,30 - - 2,56 -
Lotyssko 3,30 - - 3,98 -
Lucembursko 0,21 0,21 0,20 0,20 0,21
Madarsko 3,82 3,91 4,09 4,09 4,15
Malta 2,17 - - - -
Némecko 3,47 3,26 3,10 3,24 3,74
Nizozemsko 5,93 6,22 6,43 6,32 6,26
Polsko 5,05 3,92 4,03 3,51 3,40
Portugalsko 2,73 - - 3,49 -
Rakousko 1,87 - - 1,66 -
Rumunsko 3,97 3,78 3,96 3,83 3,73
Recko 2,79 - - 2,82 -
Slovensko 2,03 2,31 2,37 2,24 2,46
Slovinsko 2,38 2,55 2,79 2,96 3,10
Spanélsko 4,40 - - 4,37 -
Svédsko 1,10 1,06 1,14 1,18 1,22
GB 2,54 2,64 2,58 2,64 2,76

Velka Britanie
E 1,89 1,95 1,93 1,97 2,05

—-13 -
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Tabulka €. 9: Pocty nosnic v jednotlivych ¢lenskych statech EU za obdobi 2013-2017

Priloha |
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Stat Pocet nosnic za jednotlivé roky [tis. ks]

2013 2014 2015 2016 2017
Belgie®* 11115000 11894 000 13348 000 14 248 000 -
Bulharsko® 6 592 000 6 815 000 698 000 7 158 000 6 898 000
Ceska republika®’ 4119337 4726447 3 845 866 4528 719 4 965 255
Dansko’ 6 646 004 4742571 4 670 897 4 644 015 6 148 448
Estonsko™ 1265517 - - 1206 087 -
Finsko™* 3432200 3 645 300 3594 500 3 598 900 3745900
Francie' 59 555 000 60 002 000 61 003 000 58 974 000 60 036 000
Chorvatsko™® 4 125215 4201214 3583 967 3857519 3587198
Irsko* 1940 800 - - 2 186 000 -
Italie™® - - - - -
Kypr!’ 435 632 - - 462 661 -
Litva®® 2 433 400 - - 2919 200 -
Loty3sko™ 3034700 - - 3813032 -
Lucembursko N/A N/A N/A N/A N/A
Madarsko* 12917 300 11946 100 12 389 500 11 440000 11187 900
Malta?? 297 188 - - - -
Némecko?* 47 986 700 - - 51935542 -
Nizozemsko? 44 815 842 46 570 093 47 684 421 46 212 320 46 441 940
Polsko®® 47 429 820 45712 222 49 535 897 48 350 028 53037 498
Portugalsko?’ 9763 190 - - 9 364 695 -
Rakousko?® ?? 5924 690 - - 6 632 840 -
Rumunsko®® 42 541 300 42 738 547 43 662 606 40 833 096 38312127
Recko N/A N/A N/A N/A N/A
Slovensko* 5680915 5612 190 6 043 672 6118117 5903 613
Slovinsko* 1379998 1358058 1458076 1717527 1764220
Spanélsko®* *° 58 127 000 - - 55 746 000 -
Svédsko™ 1708 317 1713 137 1842 362 1575281 1994 435
Velka Britanie®’ 35841 000 37 146 000 36 998 000 38 058 000 39510 000

* Nejnovéjsi data pro Itélii jsou dostupna pouze pro rok 2010 a to: 44 096 891 ks nosnic
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Tabulka €. 10: Pocty brojlerd v jednotlivych ¢lenskych statech EU za obdobi 2013-2017

Pocet brojlert za jednotlivé roky [tis. ks]

Stat

2013 2014 2015 2016 2017
Belgie®* 23 285 000 21 161 000 23 838 000 28 306 000 -
Bulharsko® 5074 000 6 155 000 7 278 000 5290 000 5966 000
Ceska republika® 11693 242 11508 125 12 120 055 11435039 10938 376
Dénsko’ 13 215 257 12 317 505 11122 055 11745 220 13 296 826
Estonsko® 847 555 - - 648 537 -
Finsko®* 6 861 100 7 341 200 7 827 300 8 271 600 8 046 700
Francie®? 157177000 157423000 161209000 155779000 158437000
Chorvatsko®® 4524 637 5556971 5974 693 5362 104 5 838 080
Irsko®* 1> 7 130 600 - - 7 693 900 -
Italie™® - - - - -
Kypr 1236359 - - 2 041 308 -
Litva'® 1799 000 - - 1563 700 -
Loty3sko™® 6 030 050 - - 7011390 -
Lucembursko N/A N/A N/A N/A N/A
Madarsko* 16 557 000 18 575 000 20042 000 20 587 000 20 656 000
Malta* 616 974 - - - -
Némecko?* 97 145 600 - - 93791251 -
Nizozemsko® 44 242 044 47 019 796 49107 172 49 188 449 48 237 240
Polsko?® 117053952 120974685 139588035 135814161 123672970
Portugalsko?’ 17 045 264 - - 24094668 -
Rakousko?® %° 7 081 601 - - 7 669 671 -
Rumunsko ™ - - - - -
Recko N/A N/A N/A N/A N/A
Slovensko* - - - - 5852 245
Slovinsko* 2 827 182 3 280 885 3479 161 3639257 3865952
Spanélsko®* *° 124 632 000 - - 126447000 -
Svédsko*® 7 958 398 7911012 8 443 326 9002 683 9075 870
Velkd Britanie®’ 104576 000 110374000 107056000 110639000 117619000

* Nejnovéjsi data pro Italii jsou dostupna pouze pro rok 2010 a to: 97 947 711 ks brojlert
" Nepodafilo se dohledat
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Tabulkova cast

Tabulka €. 1: Pozivané emisni faktory nebo metodiky v jednotlivych ¢lenskych statech EU (¢ast 1.)

Priloha Il

Tabulkova c¢ast

25 Z 2 g EMEP/EEA 2 3 4 5 6 7 BE 10 11
Hospodarské zvire  Typ hnoje GuideBook 2016 ! DK DE IT NL FI GB Valonsko® | Viamsko® BG EE
. Kejda 39,30
MIéény skot 13,55 | 67,05 44,44 11,70 | 29,46 | 29,34
Mrva 28,70
, Kejda 13,40
Ostatni skot 3,44 | 26,71 20,43 4,30 11,66 13,17
Mrva 9,20
Ovce Mrva 1,40 040 390 068 0,10 : 1,51 1,14
Prasata na vykrm Kejda 6,70 5,09 491 6,76 :g g
y Mrva 6,50 ’ ’ ’ 3 =
Kejda 15,80 1,22 9,54 1,00 2 x
Prasnice Mrva 18,20 10,52 10,47 ¢ 7,95 g 'T_
Venku 7,30 & ©
~ —
Bizoni Mrva 9,00 - - 40,87 - - - 2 2
Kozy Mrva 1,40 099 550 068 1,30 | 1,62 @ 5,42 g §
Koné Mrva 14,80 4,34 29,28 599 4,10 17,31 8,35 2 E
Muly a oslové Mrva 14,80 - - 599 2,80 - - 2 3
, Mrva 0,48 0,21 % =
()
Nosnice Kejda 0,48 - 0,62 0,22 0,13 0,25 0,25 3 §
(NN}
Brojlefi Podestylka 0,22 0,07 : 0,26 @ 0,15 0,03 i 0,18 | 0,42 g E
Krocani Podestylka 0,95 0,52 1,44 0,97 | 0,29 0,66
Kachny Podestylka 0,68 0,31 | 0,35
- 0,01 0,20 : 0,20 @ 0,24
Husy Podestylka 0,35 0,39
Zver na kozesinu 0,02 - - 1,70 - - -
Velbloudi Mrva 10,50 - - - - - -




Tabulka €. 2: Pozivané emisni faktory nebo metodiky v jednotlivych ¢lenskych statech EU (¢ast 2.)
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Tabulkova c¢ast

Hospodaiské zvife  Typ hnoje | IE*>  EL® ESY FR™ HR® . ¢cyY Lv¥® LT*® LU HU %° MT 2! AT?  pPL*
Kejda > 0=
MIé&ny skot Mrva S 8% <
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O O L
Kejda 3 9°8 -
i £ 9 %)
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M 2= ==
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— N —
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: @ Q > ©
. Kejda 5e qE) < R
Prasata na vykrm < S 9 =48
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~x 0 9 [ )
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: 2y 23
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L »n 8 c
©
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o= = c 8 a
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P +
= = <
Kozy Mrva 2 > ié_ © NS5
= — ~
- o )
Koné Mrva £Z9 2 2 =
. o a E_ | @
Muly a oslové Mrva %38 o O
c — 4 O
Mrva A= s 2
N . ‘O \@© (gl
osnice - Q2 o
Kejda =33 x
=SS 2
Brojlefi Podestylka S o8 @ @ 0 «
T s €5
Krocani Podestylka § =5 © 258
P o =Z.2 o > 1
Kachny Podestylka §§ = < ® <
p 2®©® O o e
Husy Podestylka N X% woad
vy < <: c S oS O
Zvéf na kozesinu c2aQ L2 o
N CSEET S 8_ 5
Velbloudi Mrva L ooo =0
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Tabulka €. 3: Pozivané emisni faktory nebo metodiky v jednotlivych ¢lenskych statech EU (¢ast 3.)

Hospodaiské zvife  Typ hnoje | PT?# RO? SI%° | SK?” | SE*®
Mlécny skot Kejda
Mrva
Ostatni skot Kejda
Mrva
Ovce Mrva
Prasata na vykrm Kejda
Mrva
Prasnice Kejda
Mrva
Venku
Bizoni Mrva
Kozy Mrva
Koné Mrva
Muly a oslové Mrva
Nosnice Mrva
Kejda
Brojlefi Podestylka
Krocani Podestylka
Kachny Podestylka
Husy Podestylka
Zvér na koZesinu
Velbloudi Mrva




Zkratky
BE
BG
DK
DE
EE

EL
ES
FR
HR

cy
LV
LT
LU
HU
MT
NL
AT
PL
PT
RO
S
SK
FI
SE
UK

Belgie
Bulharsko
Dénsko
Némecko
Estonsko
Irsko

Recko
Spanélsko
Francie
Chorvatsko
Italie

Kypr
Lotyssko
Litva
Lucembursko
Madarsko
Malta
Nizozemsko
Rakousko
Polsko
Portugalsko
Rumunsko
Slovinsko
Slovensko
Finsko
Svédsko

Spojené kralovstvi
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Postup pro vybér metody odhadu emisi u podkategorii
hospodarskych zvirat

Odhadnout emise pro
podkategorii
hospodarskych zvifat
pouzitim phistupu Tier 1

Odhadnout emise pouZitim
pfistupu Tier 3

ANO
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systémech nakladani s hnojem

Odhadnout emise pro
- podkategoril hospodafskych
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Tier 1

Tier 1

Algoritmus
Krok 1 — Definovat vhodné kategorie a ziskat prlimérny ro¢ni pocet zvitat v kazdé kategorii, navrh
kategorii — tabulka ¢. 1.

Krok 2 — Rozhodnout pro kazdou kategorii skotu nebo prasat, zda je hn(j typicky jako kejda nebo mrva.
Krok 3 — Najit vychozi Emisni faktory pro kazdou kategorii z tabulky ¢. 2.

Krok 4 — Vypocitat emise znecistujicich latek (Epoiiutant_animal) Pro kazdou kategorii, za vyuziti primérného
ro¢niho poctu zvifat dané kategorie (APPanimal) @ odpovidajictho emisniho faktoru (EFgoiutant_animal)

Epollutant_animal = APPanimal X EFpollutant_animal (1)

Amoniak
Je zaveden jeden emisni faktor pro emise ze stdji spolecné s emisemi z volného chovi a skladovani
hnoje, jeden emisni faktor pro emise vyprodukované hospodarskymi zvifaty béhem pastvy a jeden
emisni faktor pro rozmetani hnoje na zemédeélské pozemky. Tyto tfi emisni faktory jsou zavedeny
pro kazdou kategorii hospodarskych zvirat. Jsou uvedeny opét v tabulce ¢. 2.

Vychozi emisni faktory amoniaku pro Tier 1 byly spocitany pouZitim vychozich emisnich faktort
NHs-N pro kazdy stupen spravovani hnoje a vychozich udaji o aktivité vylucovani N, poméru TAN
(celkovy amoniakalni dusik) ve vykalech a, pfipadné, délce doby pastvy. Popfipadé oddélit emisni
faktory poskytované systémy nakladani s hnojem zaloZzenym na kejdu a bazi odpadu. UZivatel si mize
vybrat emisni faktor pro prevazujici systém nakladani s hnojem ve svém zemi. Tyto emisni faktory jsou
pocitany na zakladé, Ze vSechen hndj je skladovan pred povrchovou aplikaci bez rychlého zapraveni
do pudy. Z téchto divodl jsou zemé vyzyvany, aby pocitali emise pouZitim minimalné pomoci pfistupu
Tier 2, pokud je to mozné.

Tabulka €. 1: Kédy NFR, podle kterych se vypocitavaji a vykazuji emise z nakladani s hnojem

Hlaseni emisi NHs

Kategorie zvifat Vypocet z ustajeni, vybéhii po aplikace 7 pastvin
a skladti hnoje hnoje
MIlécny skot 3B1la 3Bla 3Da2a 3Da3
Nemlécény skot 3B1b 3B1b 3Da2a 3Da3
Ovce 3B2 3B2 3Da2a 3Da3
Prasata na vykrm  3B3 3B3 3Da2a 3Da3
Prasnice 3B3 3B3 3Da2a 3Da3
Buvoli 3B4a 3B4a 3Da2a 3Da3
Kozy 3B4d 3B4d 3Da2a 3Da3
Koné 3B4e 3B4e 3Da2a 3Da3
Muly a oslové 3B4f 3B4f 3Da2a 3Da3
Nosnice 3B4gi 3B4gi 3Da2a 3Da3
Brojlefi 3B4gii 3B4gii 3Da2a 3Da3
Krocani 3BA4giii 3BA4giii 3Da2a 3Da3
Dalsi driibez 3B4giv 3B4giv 3Da2a 3Da3
Dalsi zvirata 3B4h 3B4h 3Da2a 3Da3
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Tier 1
Tabulka €. 2: Vychozi emisni faktory pro vypocty emisi amoniaku z hospodareni s hnojem
Celkovy - Errlisnl' faktor pro emise
cy 12 s z ustajeni, o
NFR Iz-l‘:?::tc;darska Typ hnoje ?:(ZT vy’b:‘éjhﬁ ' po::cl,ljléau z pastvin
a skladu hnoje
(kg a1-AAP1 NH3)

3Bla  Dojnice Kejda 39,30 19,20 17,20 2,9

Mrva 28,70 16,90 8,80 2,9
3B1b Ostatni dobytek Kejda 13,40 6,90 5,70 0,8

Mrva 9,20 6,20 2,20 0,8
3B2 Ovce Mrva 1,40 0,40 0,20 0,8
3B3 Prasata na vykrm Kejda 6,70 4,00 2,70 0,0

Mrva 6,50 5,40 1,10 0,0
3B3 Prasnice Kejda 15,80 9,00 6,00 0,0

Mrva 18,20 15,00 3,20 0,0

Venku 7,30 0,00 0,00 7,3
3B4a Buvoli Mrva 9,00 4,30 0,70 4,0
3B4d Kozy Mrva 1,40 0,40 0,20 0,8
3B4e Koné Mrva 14,80 7,00 1,70 6,1
3B4f Muly a oslové Mrva 14,80 7,00 1,70 6,1
3B4gi Nosnice Mrva 0,48 0,32 0,15 0,0

Kejda 0,48 0,32 0,15 0,0
3B4gii  Brojlefi Podestylka 0,22 0,15 0,07 0,0
3B4giii  Krocani Podestylka 0,95 0,56 0,39 0,0
3B4giv  Kachny Podestylka 0,68 0,45 0,23 0,0
3B4giv  Husy Podestylka 0,35 0,30 0,05 0,0
3B4h Zvéf na kozeSinu 0,02 0,02 0,00 0,0
3B4h Velbloudi Mrva 10,50
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Tier 2

Algoritmus
Krok 1 — Definovat podkategorie zvifat, kterd jsou homogenni z hlediska vyzivy, vyluCovani
a véku/hmotnosti, typické kategorie jsou v tabulce €. 1.

Krok 2 —V tomto kroku je pocitana roéni vylouceni N zvifaty (Nex, kg APP-at). Mnoho zemi ma detailni
postup k odvozeni vylucovani N pro rGzné kategorie hospodarskych zvifat. Pokud je nemaji, mohou
vyuZit metodu popsanou v kapitole 10 publikace IPPC, 20062 (rovnice 10.31-10.33), kde N je
ekvivalentem Nex(n. Pro pohodli jsou vychozi hodnoty uvedeny v tabulce 3.9%, kde jsou odvozeny
z odhadu vylucovani N, které pouziva pro vypocet narodnich emisi pracovni skupina European
Agricultural Gaseous Emissions Inventory Researchers (EAGER).

Krok 3 — vypocitat mnozstvi ro¢né vylou¢eného N, ktery je uloZzen v rdmci budov, kde jsou hospodarska
zvitata ustdjena, na vybézich a na pastvinach. Vypocet je zaloZzen na celkovém roc¢né vylouéeném N
(Nex), a na podilu vyluCovanych exkrementd v téchto lokacich (Xpuild, Xyards @ Xeraz). Tyto podily zavisi
na rozdéleni roku, kdy se zvifata pohybuji ve stdji, volné nebo na pastviné a na chovani zvirat. Pokud
nejsou k dispozici lepsi informace, Xuuild, Xyards @ Xgraz by mély odpovidat ¢asti roku strdvenému v dané
lokalité a musi se pricist k 1,0.

Mgraz(N) = Xgraz X Nex (2)
Myard(N) = Xyard X Nex (3)
Mpuild(N) = Xbuilt X Nex (4)

Krok 4 — Zastoupeni vylouéeného N jako TAN (x7an) je pouzito k vypoctu mnoZstvi TAN uloZeného
béhem pastvy, ve vybéhu nebo ve stiji.

Mgraz(TAN) = XTAN X Mgraz(N) (5)
Myard(TAN) = XTAN X Myard(N) (6)
Mpuild(TAN) = XTAN X Mpuild(N) (7)

Pokud jsou k dispozici podrobné narodni postupy pro odvozeni vylucovacich poméra, které poskytu;ji
podil N jako TAN, mély by byt pouZity. Nejsou-li k dispozici, mohou byt pouZity vychozi hodnoty
z tabulky 3.9,

Krok 5 —vypocet mnoZstvi TAN a celkového N uloZeného v staji zpracovanych jako kejda (Mouid(siurry(tany))
nebo mrva (Mpuild(solid(Tany))-

Mpuild(slurry(TAN)) = Xslurry X Mbuild(TAN) (8)

Mpuyild(slurry(N)) = Xslurry X Mbuild(N) (9)
Mpuild(solid(TAN)) = (1 = Xslurry) X Mpuild(TAN) (10)
Mpuildsolid(N)) = (1 — Xsturry) X Mpuild(N) (11)

kde Xsiurry je podil hnoje ve formé kejdy (obdobné Xojiq).
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Krok 6 — Vypocet ztrat NHs-N a Epiq ze staji hospodarskych zvifat a volného chovu.

Epuild(slurry) = Mbuild(slurry(TAN)) X EFpuild(sturry) (12)
Ebuild(solid) = Mbuild(FYM(TAN)) X EFpuild(solid) (13)
Eyard = Myard(TAN) X EFyard (14)

Timto vypocitdme emise v kg NHs-N.

Krok 7 — Plati pouze pro mrvu. Je to funkce umoziujici pfidani N v podestylkdch ustajenych zvirat
a zohlednéni nasledné imobilizace TAN v téchto systémech ustajeni. V tomto kroku se vypocitd
mnozstvi celkového N a TAN v mrvé, které je odstranéno ze stdji a volného chovu (Mexbuild(solidin)),
Mex-build(solid(tany)) @ prepravenych na hnojisté nebo pfimo pouzitych na hnojeni poli.

Pokud chybi podrobné informace o délce ustajeni, mnozstvi pouZité slamy a vstup N (Mpedding)
mohou byt ziskany z tabulky ¢. 3.

Tabulka ¢. 3: Zakladni hodnoty délky ustajeni, ro¢ni vyuZiti slamy v podestylkovém systému nakladani s hnojem
a obsah N v sldamé

Kategorie hospodaiskych Doba ustajeni Slama @ N pfidany ve slamé
zvifat (dny) (kg AAP'-al) (kg AAP'-al)
MIlécny skot (3B1a) 180 1500 6,00
Nemlécny skot (3B1b) 180 500 2,00

Prasata ve vykrmu (3B3) 365 200 0,80
Prasnice (3B3) 365 600 2,40

Ovce a kozy (3B2 a 3B4d) 30 20 0,08

Koné atd. (3B4e a 3B4f) 180 500 2,00

Bizoni (3B4a) 225 1500 6,00

(@ ZaloZeno na obsahu N ve sldmé 4 g-kg™*
MnoZstvi slamy je pocitano na dané dny ustajeni. Pro jiné dny ustajeni musi byt hodnoty proporcialné
prepocitany.

Musi byt také zohlednén zlomek TAN, ktery je imobilizovany v organické hmoté (finm), kdyZz

se hndj zpracovava jako pevna latka na bazi odpadu, protoZe tato imobilizace vyrazné snizi potencialni
emise NHs-N béhem skladovani a po aplikaci na pole.

Mex_build(solid(TAN)) = (Mbuild(solid(TAN)) — EFbuild(solid)) X (1 — fimm) (15)

Mex—build(solid(N)) = (Mbuild(solid(N)) T Mbedding(N) + fimm) — EFpuild(solid) (16)

Pokud nejsou data fimm k dispozici, doporuéuje se pouZit hodnotu 0,0067 kg N kg™ pouzité sldmy>*.



Priloha Ill
Tier 2

Krok 8 — Vypocet mnoizstvi celkového N a TAN uloZeného pred aplikaci na pozemek. Ne vsechen hnj
je pred aplikaci uloZzen. Néktery je aplikovan na pole pfimo po vyvezeni ze staje. Néktery hndj (hlavné
kejda) je pouzivdn jako vstupni surovina v zafizenich na bioplyn (Xseed(siurry), Xfeed(rym)). Emise
z bioplynovych stanic jsou pocitani v kategorii 5B2. Proto kazdy hnij pouZity jako vstupni surovina
pro bioplynové zafizeni je tfeba pred vypoctem emisi ze skladovani a rozmetani odecist. Proto musi
byt zndm pomeér kejdy a FYM v zemédélskych podnicich (Xstore(siurry), Xstore(rvm)) SPOIEENE S Xteed(siurry)

a Xfeed(FYM)-

Pro kejdu:
Mstorage(slurry(TAN)) =
= [(mbuild(slurry(TAN)) - Ebuild(slurry)) + (myard(TAN) - Eyard)] X Xstore(slurry) (17)
Mstorage(slurry(N)) =
= [(mbuild(slurry(N)) - Ebuild(slurry)) + (myard(N) - Eyard) X Xstore(slurry) (18)

Mspread(direct(slurry(TAN))) =
= [(Mpuid(sturry(tany) ~ Ebuild(sturry)) +

(19)
+(myard(TAN) - Eyard) X [1 - (xstore(slurry) + xfeed(slurry))]

Mspread(direct(slurry(N))) =
= [(mbuild(slurry(N)) - Ebuild(slurry)) + (20)
+(myard(N) - Eyard) X [1 - (xstore(slurry) + xfeed(slurry))]

Aby bylo zajisténo, Ze veskera kejda je zapocitana a neexistuje Zadna duplicita, musi byt soucet pomérd
Xstore @ Xieed @ POMEr pro pfimou distribuci roven 1,0.

Pro mrvu:
mstorage(solid(TAN)) = Mex—build(solid(TAN)) X Xstore(FYM) (21)
mstorage(solid(N)) = Mex—build(solid(N)) X Xstore(FYM) (22)
Mspread(direct(slurry(TAN))) = Mex—build(solid(TAN)) X [1 - (xstore(solid) + xfeed(FYM))] (23)
Mspread(direct(slurry(N))) = Mex—build(solid(N)) X [1 - (xstore(solid) + xfeed(FYM))] (24)

Stejné jako u kejdy, musi byt soucet pomeérl Xsiore @ Xfeed @ pOMeEr pro primou distribuci roven 1,0.

Krok 9 — Vztahuje se pouze na kejdu a vypocte mnozZstvi TAN, z kterého se vyskytuji emise ze skladl
kejdy. Pro kejdu se vypocte frakce organického N mineralizovaného (fmin) do TAN pfed tim, nez
se vypocitaji plynné emise.

Modifikovand hmotnost (MmMstorage(siurry(tany), Z NiZ jsou emise pocitany, se vypocte podle vzorce:

mmstorage(slurry(TAN)) = (25)
= Mstorage(slurry(TAN)) T (mstorage(SIlll"l"Y(N)) - mstorage(slurry(TAN))) X fmin

Pokud neni hodnota fmin dostupnd, doporuduje se pro fmin pouzit hodnotu 0,1°.
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Krok 10 — Vypocet emisi NHi;, NO aN; (vyuZitim odpovidajicich emisnich faktorl EFstorage
a MMstorage(TAN)-

Pro kejdu:

Estorage(slurry) =
= Estorage(slurry(NH3)) + Estorage(slurry(NZO)) + Estorage(solid(NO)) + Estorage(slurry(Nz)) (26)
= MMstorage(slurry(TAN)) X (EFstorage(slurry(NH3)) + EFstorage(slurry(NZO)) +

+EFstorage(slurry(N0)) + EFstorage(slurry(Nz))

U emisi z tuhych hnojiv by se nemély zahrnovat pouze plynné emise, jako u kejdy, ale také by se mélo
pocitat s rozpustnym N ztracenym ze skladu v odpadnich vodach.

Estorage(solid) = Estorage(solid(NH3)) + Estorage(solid(NZO)) + Estorage(solid(NO)) +
+Est0rage(solid(N2)) + Estorage(solid(efﬂuent(N))) =
= mstorage(solid(TAN)) X (EFstorage(solid(NH3)) + EFstorage(solid(NZO)) +
+EFstorage(solid(NO)) + EFstorage(solid(Nz)) + Estorage(solid(efﬂuent(N))))

(27)

Vychozi hodnoty EF pro tyto vypocty jsou v tabulkdch 3.8* (N,0), 3.9 (NH3) a 3.10* (NO a N,).

Krok 11 — Vypocet celkového N a TAN aplikovaného na pole a nezapominame odecist emise NHs, N,O,
NO a N, ze skladovani.

Pro kejdu:
Mapplic(slurry(TAN)) =
= Mspread(direct(slurry(TAN))) + MMstorage(slurry(TAN)) — Estorage(slurry) (28)
Mapplic(slurry(N)) =
= Mgpread(direct(slurry(N))) + MMgtorage(slurry(N)) — Estorage(slurry) (29)
Pro mrvu:
Mapplic(solid(TAN)) =
= Mspread(direct(solid(TAN))) + MMstorage(solid(TAN)) — Estorage(solid) (30)
Mapplic(solid(N)) =

= Mspread(direct(solid(N))) + MMstorage(solid(N)) — Estorage(solid) (31)

Krok 12 — Emise NHs-N béhem a bezprostifedné po aplikaci na pole se pocitaji pomoci:

Pro kejdu:

Eapplic(slurry) = Mapplic(slurry(TAN)) X EFapplic(slurry) (32)

Pro mrvu:

Eapplic(solid) = Mapplic(solid(TAN)) X EFapplic(solid) (33)
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Krok 13 — Vypocet Cisté hodnoty N vraceného do pldy z hnojiva (Mreturned(N) @ Mreturned(Tan)) PO ztratach
NHs-N:

Pro kejdu:
Myeturned(slurry(TAN)) = Mapplic(slurry(TAN)) ~ Eapplic(siurry) (34)
Myeturned(slurry(N)) = Mapplic(slurry(N)) ~ Eapplic(slurry) (35)

Pro mrvu:
Myeturned(solid(TAN)) = Mapplic(solid(TAN)) ~ Eapplic(solid) (36)
Myeturned(solid(N)) = Mapplic(solid(N)) ~ Eapplic(solid) (37)

Vsimnéte si, Zze celkové mnoZstvi N se vratilo do pldy béhem pastvy (mgrazn) pred tim, nez byla
v kroku 3 vypocitana ztrata NHs-N.

Krok 14 — Vypocet NH3-N emisi z pastvin:

Egraz(TAN) = Mgraz(TAN) X EFgrazing (38)
Mezi emise z exkrementl skotu a ovci se nerozliSuje. V tabulce prikladl se pouZivaji fixni EF jako
procento TAN uloZené béhem pastvy.

Krok 15 — Soucet v3ech emisi z naklddani s hnojem, které jsou obsahem kapitoly 3B! (Kapitola této
metodiky zabyvajici se nakladani s hnojem).

Emms(NHg) = (Eyard + Ebuild(slurry) + Ebuild(solid) +
17 (39)
+Est0rage(NH3(slurry)) + Estorage(NHg(solid))) X ﬁ
Podle prilohy | pokyn( pro podavani zprav o NFR musi byt emise NO hlaseny jako NO,
46

Emms(NOZ) = (Estorage(NO(slurry)) + Estorage(NO(solid))) X E (40)

kde Emmsinnz) @ Emms(noz) jsou emise NH3 a NO; z hospodareni s hnojem.
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Tier 3

Neexistuje Zadné omezeni tykajici se pouZiti Tier 3, pokud muiZe prokazat presnéjsi odhady nez Tier 2.
Metoda Tier 3 mUzZe také vyuZit osnovy vypoctového postupu v rdmci Urovné 2, ale s pouZitim EF
specifickych pro jednotlivé zemé nebo zahrnuti opatieni pro snizeni emisi. U¢inky nékterych opatfeni
na snizovani emisi Ize adekvatné popsat pomoci redukéniho faktoru, tj. proporcionalniho snizeni
odhadl emisi. Napfiklad pokud by se sniZila emise NH3-N ze staji hospodarskych zvifat pomoci ¢astecné
roStové podlahy na misto plné desky, rovnice 15 by se mohla zménit takto:

Epuild(slurry) = Mbuild(slurry(TAN)) X reduction(factor) X EFyyiid(sturry) (41)

UzZivatelé si vSak musi byt védomi toho, Ze zavedeni opatfeni pro sniZzeni emisi mlze vyZadovat Upravu
EF i pro jiné slouéeniny nez jen cilovou znedistujici latku. Napfiklad pokryti lozisek kald muze také
zménit emise N2 a N;O, a proto je tfeba pozménit, zda se pouZivaji techniky odstrafiovani, které
odstranuji N z hnojivového systému, napf. biofiltry Cistici odvadény vzduch ze staji hospodaiskych
zvitat, které denitrifikuji zachyceny N. Pokud se N odstrani ¢isténim vzduchem rozpusténim NH;
a pokud je tento roztok N pfidan do skladovaciho nadrze nebo pfimo rozptylen, musi byt Uctovan jako
dodatecné mnozstvi z N v jiné fazi.

Metoda Tier 3 musi byt dobfe zdokumentovana, aby byly jasné popsany postupy odhadu,
a musi byt doprovazena podporou literatury.

-10-
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Zkratky

Zkratky

AAP Priimérné roéni mnoZzstvi

EAGER Sit vyzkumnych pracovniki pro evropské zemédélské plynné emise

EF Emisni faktor

FYM Hospodarsky hndj

N Dusik

NFR Nomenklatura pro hlaseni

TAN Celkovy amoniakalni dusik

-11 -
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