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Fertilizers use regulation Reduction of CO, emissions
Gubre kullanimi mevzuati CO, emisyonlarinin disirilmesi
Costly and unreliable poultry litter costs
Yuksek ve dengesiz tavuk diskisi fiyatlari Subsidy available for the proguction

Poultry litter is combustible of electricity from biomass

Tavuk diskisi vakilabilir Biyokitleden elektrik Gretimi igin
destek

Cooperative DEP started together with DELTA
NV, ZLTO and AE&E building the plant

Uretici Kooperatifi yatirimci ve yapimci
firmalarla tesis insaatina basladi

Commissioning and start-up

Devreye Alma ve isletmeye Gegis



Poultry farmers use BMC Moerdijk for circular manure proc

Ureticiler, diskilarin dongusel islenmesi icin BMC Moerdij

* Inthe late 1990s, over 600 poultry farmers were seeking a sustainable (‘Better for Chickens, N
and Farmers”) solution for their poultry manure.

e 1990’larin sonunda, 600’den fazla Uretici tavuk diskisi icin stirdirilebilir ¢oziim
* Despite several challenges, this led to the construction in 2006 and launch in 2008 of BMC Mo

* Bircok zorluklara ragmen, bu arayis 2006 yilinda BMC Moerdijk’in insaatina baslanmasi
yilinda devreye girmesine

* Poultry farmers have been using this for circular processing of their manure since 2008.
 Ureticiler, 2008'den bu yana diskilarin déngiisel islenmesi icin bu tesisi

Annually, BMC Moerdijk produces 290 GWh of green electricity and 55 kton ash that is s
as fertiliser, from 420 kton poultry manure.

* BMC Moerdijk, yilda 420.000 ton tavuk diskisindan 290 GWh yesil elektrik ve 'satilan ve gl
olarak kullanilan 55.000 ton kiil Gre




Better for Chickens Tavuklar icin Daha

The use of poultry manure as fuel has improved the living enwronment of chickens in t
(Tavuklarin yasam ortaminin iyilesmesi)

* Poultry farmers focus more on manure quality (particularly dry matter content). (Diskinin
olmasina dikkat edilmesi)

e Loss of water (through leaks and spills at drinking nipples) is prevented and if this does'occ
the problem is resolved immediately. (Su kayiplarinin azaltilmasi)

* Manure is removed from the poultry farm immediately, which has a positive effect on gen
farm hygiene and the health of all chickens. (Diskinin derhal uzaklastirilmasi: Hijyen ve hay
saghgi)

e Other benefits: (Diger)

* Reduction in manure volume (lower costs) —> Better for Farmers (Diski hacminde disus:
Uretici icin iyi)

* Alower moisture percentage means a more favourable price per tonne (lower costs) >
Better for Farmers (Dusuk nemle diski fiyatinda artis: Uretici icin iyi)

* Better and more homogenous manure quality results in higher and more stable production
at BMC Moerdijk with improved environmental performance = Better for Nature (Daha iyi
ve homojen diski kalitesi: Tesiste daha iyi cevresel performans: Doga icin iyi)




Better for Nature (1)  Doga icin Daha lyi (1)

 Through BMC Moerdijk, the poultry industry is contributing to realising climate goals\an
reducing the climate impact of chicken meat by reducing emissions including CO,, NH,,
and NO,. (Tavuk endustrisinin emisyonlari azalir)

* Athird of all poultry manure in the Netherlands is processed at BMC Moerdijk.
(Hollanda’daki tavuk diskisinin 3’te 1’i BMC’de islenir)

« BMC Moerdijk converts per year 420.000 tons of poultry manure into 290.000.000 kWh
renewable energy. (1 tonne of manure/1 ton diski = 690 kWh, /597 kWh,_,)

* All participating poultry farmers generate as much energy as their farm consumes as well a
enough to cover the energy consumption of 45.000 households. (Tesis ortagi kimes
sahiplerinin tim tiketimlerinin tsttine 45.000 evin tiketimi kadar enerji tGretilmesi)

 BMC Moerdijk runs 24/7 and is therefore not dependent on weather conditions. (Hava
kosullarindan etkilenmeden 7/24 calisir)

e Electricity production at BMC Moerdijk avoids the use of fossil fuels, such as gas, to produce
energy. (Gaz ve komur gibi fosil yakitlarin kullanimini azaltir)

 BMC Moerdijk is contributing to Dutch power grid stability by providing adjustméent capacity.
(Hollanda’nin elektrik sebekesine sabit ylkle destek olarak sebeke stabilitesi saglar)




Better for Nature (2)  Doga icin Daha lyi (2)

* We avoid uncontrolled emissions of ammonia, NO, and N,O when spreading
poultry manure on farmland (= 30% of all nitrogen in poultry manure). (Tarlaya
serilirken olusan kontrolsiiz azotlu gaz salinimini engeller)

* The remaining ash, which contains phosphate and potassium, is re-utilised as
fertiliser for producing all kinds of crops. (Olusan kiliin biinyesindeki fosfat ve
potasyum gubre olarak tekrar kullanilir)

« BMC Moerdijk aims to increase the environmental benefits by, for example,
capturing and reusing carbon and nitrogen. (Cevresel faydalarinin artirilmasi icin
karbon ve azotlarin geri kullanimi tGzerinde calisiimaktadir)

* Due to the high temperatures there is no longer any risk of undesirable organic
contaminants remaining in the food cycle = Better for Health (Yuksek sicaklik
sayesinde istenmeyen organik kirleticilerin gida zincirinde kalmasi engellenir)




Better for Farmers Uretici icin Daha lyi

* For poultry farmers, manure disposal has become hassle-free. Logistics are
efficient and flexible, there is long-term market security (2008 to at least 2029) and
prices are stable. (Diski bertarafi sorunsuz, nakliyesi verimli ve esnek, piyasasi uzun
donemde glivenli hale geldi)

 Poultry farmers can focus entirely on the production of meat or eggs. (Ureticiler
tamamen yumurta ve et Uretimine odaklanabilir)

 Efficiency and flexibility in the poultry chain has increased. (Kimes hayvanciliginda
verim ve esneklik artti)

 BMC Moerdijk offer poultry farmers an effective and safe processing method for
their manure even during crisis situations (such as bird flu). (Kus gribi gibi kriz
zamanlarinda bile etkin ve givenli olarak diskinin islenmesi)

* The disposal of poultry manure is transparent and fully traceable. (Diskinin
bertarafi timiuyle seffaf ve izlenebilir)

e Via ZLTO (Southern Agriculture and Horticulture Organization) and the DEP
cooperative, poultry farmers are co-owners of BMC Moerdijk and have a share in
the profits. (Tarim birligi ve tavukculuk kooperatifi, Ureticiler tesise ortaktir ve °
kardan pay alirlar)




Poultry Litter Market Kanatli Diskis1 P

Market (kton) BMC (kton) Market share (%)

Broilers 450 260 58% Et
Laying hens 575 60 10%  Yumurt
Breeding 100 40 40%  Yarka
Parent stock 100 40 40% Damizhk
Turkeys 25 20 80%  Hindi

Total 1,250 420 34% Toplam




Poultry Litter Fuel Kanatl1 Diskisi Ya

7 Organic matter (%) |\®mA

» Poultry litter is a heterogeneous fuel. (Heterojen bir yakittir)

Rearing

* BMC is capable to incinerate poultry litter with an average
Turkeys

NCV between 6.8 GJ/t and 8.5 GJ/t. (BMC’de 6,8 - 8,5 GJ/t
araligindaki diski yakilabilir) Broilers

* Yearly average NCV is 7.3 GJ/t (57% dry matter) (Yillk 151l Laying hens
deger ortalamasi 7,3 GJ/t - %57 kuru madde)
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Mixing is therefore of the utmost importance! 0% 10% 20% 30% 40% | 50% 0%

(lyi kanistirilmasi en 6nemli islemdir!)

Poultry Litter incineration is a difficult process due to the challenges of the
fuel (ash, moisture, heating value)
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Kanath diskisinin yakilmasi, yakittaki sikintilar sebebiyle zor bir islemdir



Technologies Teknolojiler

* Technology costs for PL to energy: (Diskinin enerjiye donlistim icin teknoloji maliyetleri)

Yakma € 2.000 € 3.500
Biyogaz €2.000 € 6.000
Gazlastirma [EERLIEE L € 7.000 € 12.000

e Combustion can be achieved with 100% PL dedicated plants; (Yakma timduyle diskiya dayali santr
* Industrial scale 100% PL in operation since 2002 (Westfield); (Westfield tesisi 2002’den beri devre

* Anaerobic digestion and gasification is mostly done with mixed fuels; (Biyogaz ve gazlastirma genelli
yakitlarla yapilir)

e 2018 1st plant using 100% poultry litter in Northern Ireland: https://www.agriland.ie/farming- ew%
scenes-23m-world-first-poultry-litter-ad-plant-in-ballymena/; (2018’de ilk %100 tavuk diskisiyla ¢calisan
tesisi kurulmustur)

Investment of 26.5 Mil.€ to processes 40.000 tones yearly and is able to generate only 3MWe. This re
extremely high €8.800/MWe; (Yilda 40.000 ton proses edip 3 MWe Uretmek icin 26,5 milyon Euro ya
yapilmistir) 1

Gasification plants non-existing in Europe. (Avrupa’da diski gazlastirma tesisleri bulunmamaktadi


https://www.agriland.ie/farming-news/behind-the-scenes-23m-world-first-poultry-litter-ad-plant-in-ballymena/

Technologies Teknolojiler

* Energy efficiency (Enerji Verimliligi)

Yakma 20% 35%
Sanal Karbon kaybi Small Turbines Large Turbines
Biyogaz 13% 207%
Karbon kaybi CSTR Plug-flow
Gazlastirma 10% 35%
Karbon kaybl Updraft + engine CFB + CCGT

 Combustion technology for poultry manure is the most mature, least costly and with
highest efficiency; (Kanath Diskisi icin yakma teknolojisi en cok olgunlasmis, en disik
maliyetli ve en ylksek verimlidir)

e Current hurdles for other technologies: (Diger teknolojilerin mevcut engelleri)

* Anaerobic digestion: high ammonia concentration and costly ammonia stripping solutions;
(Biyogaz: Yiksek amonyak derisimi ve maliyetli amonyak uzaklastirma)

* Gasification: low LHV yields, high tar and dust/ash concentrations meaning extensive
syngas cleaning equipment; (Gazlastirma: Dusuk 1sil deger verimi, yuksek katran ve kul
derisimi sebebiyle kapsamli gaz temizleme donanimi)




Key Aspects PL Combustion Plants
Yakma Tesislerinin Anahtar

e Requires a custom build Design; (Uygulamaya 6zel tasarim)

 Poultry manure internal transport must cope with: (ic tasima sistemleri yogunluk ve
dalgalanmalar, amonyak korozyonu ve tikanmalarla bas etmelidir)

* Low density and density fluctuation, ammonia corrosion, system blockage (wet/sticky fuel);
* Boiler design must consider: (Kazan tasarimi ctruflanmayi dikkate almalidir)
* Risk of agglomeration (low temperature design, ash extraction systems)
* Fouling of heating surfaces: (Isi ylzeylerinin kirlenmesi)

* Fouling in water walls (appropriate cleaning systems) (Su duvarlari — uygun temizlik sistemleri)

* Fouling specially in SH section (SH design and cleaning systems) (Kizdiricilar — tasarim ve temizlik sistemleri)

* Refractory slagging and bursting due to alkali attack (material selection) (refrakterde ciruflanma ve hasarlanma)

* Surface protection from erosion and corrosion (specially the zones were extensive cleaning is necessary) (erozyon
ve korozyondan yuzeylerin korunmasi)

e And last: 13

e Operation is not smooth sailing, requires staff know-how (isletme sorunsuz degildir, uzman personel bilgisi ister)




Yanma Problemleri ve Zorluklar
Combustion problems/challenges

* Frozen bed/de-fluidization (Yatak bitismesi/ akiskanlasma problemleri)
Causes: low fluidization, fuel quality, low/high bed temperature, cleaning.

(Sebepler: disiik akiskanlasma, yakit kalitesi, yuksek/dlsik yatak sicakligi, temizlik)

* Fouling on the walls * Fouling on supper heaters * Leakages
Causes: fuel quality Causes: fuel quality Causes: erosion, corrosion, thickness

(Duvarlarda birikim — yakit kalitesi) (Kizdiricilarda birikim — yakit kalitesi) (Borularda kacaklar: Erozyon, korozyon,




Production Process Uretim Proses
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Input: poultry manure Product 1: electricity
420.000 tonnes per year 290.000 MWh

1.200 - 1.400 tonnes per day Product 2: PK fertiliser
30.000 tonnes storage capacity 55.000 tonnes per year




Mineral Cycle Mineral Dongusu

* Ash remains after the combustion. This
is a PK fertilizer that has good
agricultural and economic value.

(Yanma sonucunda kul c¢ikar. PK gubresidir

ve iyi bir tarimsal ve ekonomik degeri Plants / Manure
vardir ) absorb CO, & )

) and solar /gl S
 The ash is sold as a fertiliser. energy |

(Kul, gubre olarak satilir)

* As a result, BMC Moerdijk contributes to
the smart closing of mineral cycles and

promotes precision fertilization. .
Fertilising

(Sonuc olarak, BMC mineral dongusunun
kapanmasina katki yapar ve hassas

gubrelemeyi tesvik eder.)
fertilizer

17




Mineral Cycle Mineral Dongusu

e After incineration 55.000 tonnes of ash per year remains. This
is a 0-10-13 PK fertiliser that has a good agronomic* and
economic value and is free from organic contaminants.
(Yanma sonucu cikan yillik 55.000 ton kil, organik kirletici
icermeyen degerli bir glibredir.)

* The ash has been sold since 2008 and has been used as
fertiliser by our clients in France, the UK, Poland, Portugal and
Spain. It has been used both directly (maintenance
fertilisation) and as an ingredient in a customised fertiliser.
(2008’den bu yana satilan kil direkt veya glibreye katki olarak
kullaniimaktadir.)

* This ensures that BMC Moerdijk helps close mineral cycles in a
smart way, as well as promoting precision fertilisation. (BMC
mineral dongusinin akilci bir yolla kapanmasina katki yapar
ve hassas glibrelemeyi tesvik eder.)




Mineral Cycle Mineral Dongusu

The Nutrient Management Institute (NMI) conducted research into the agricultural value of

and unprocessed poultry manure and poultry manure ash*. Conclusions:

(islenmis ve ham kanath diskisi ve kanatli diskisi kiilii Gizerinde yapilan arastirmaya gore):

* There is no difference in efficacy of phosphate and potassium between all the products stud
There is no N and organic matter in poultry manure ash.

(Fosfor ve potasyum etkisi arasinda fark bulunmamaktadir. Kanath diskisi kiiliinde azot ve organi

madde bulunmamaktadir.)

* The urgency for phosphate recycling is greater than that for nitrogen, potassium or organic

(Fosfatin geri kazanimi konusundaki aciliyet azot, potasyum ve organik maddeden daha yuksekti

* Poultry manure ash is free from antibiotics and pathogens!

(Kanath diskisi kuili antibiyotik ve patojen icermez.)

e Unprocessed poultry manure makes a limited contribution to the total N fertilisation and org

matter supplementation. This is caused by:

(islenmemis tavuk giibresi toplam azot giibrelemesine ve organik madde takviyesine sinirli katki yapar)
* The efficacy of N is approximately 70% (the rest is emissions). (Azotun etkinligi ~%70, kalani emisyon)
* The efficacy of organic matter is approximately 35%. (Organik madde etkinligi ~%35)

* Statutory use standards. (Yasal kullanim standartlari) 19

*https://www.nmi-agro.nl/2020/03/01/landbouwkundige-waarde-onbewerkte-pluimveemest/



* 1 ton of poultry manure equals to net 564 kWh (= 2,200 km driving with a Tesla Model S).

CO2 Cycle CO2 Dongusu

BMC Moerdijk produces in average gross 285,000 MWh of
renewable electricity per year. (Yillik ortalama 285.000 MWh
yenilenebilir enerji uretmektedir.)

« 80% of the electricity consumption of poultry farms in the Netherlands is produced with 1/3 of £§

solar energy). (Ruzgar ve gunesin aksine baz yuk uretir.)
Why is this sustainable electricity?

(Bu neden siirdiiriilebilir elektriktir?)
« CO, comes from plants and not from fossil fuels.

(CO, fosil yakitlar yerine bitkilerden gelmektedir.)

poultry manure.

BMC Moerdijk produces base load (in contrast to wind &g

Electricity production by coal and/or gas-fired power stations is [
avoided. s

Carbon cycle

21

omur ve/veya gaz yakitli santrallerde elektrik uretimini onler)



Environmental benefit: LCA by CE Delft
Cevresel Fayda: Yasam Dongusu Degerlendirme

 BMC Moerdijk reduces emissions including CO2, NH3, N20
and NOx. CO2 ultimately comes from plants and not fossil ]
fuels (short-cycle, biogenic). (Emisyonlari dusurur. CO2 en e
nihayetinde bitki kaynaklidir)
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A life cycle analysis conducted by CE Delft* and others
shows that thermal conversion of poultry manure delivers
environmental benefits compared with direct manure use.

-30,00 Processin

-40,00 -

(CE Delft ve digerleri tarafindan yapilan yasam dongusu sno |
analizine gore kanatli diskisinin yakilmasi direkt kullanima
gore cevresel faydalar saglamaktadir.)

« 89% CO2 equivalent saving compared with the Dutch energy
mix = This is 110.000 tonnes of CO2 equivalent per year

(Hollanda’nin enerji portfoylne gore %89 CO2 esdegeri
tasarruf saglamaktadir: Yillik 110.000 ton CO2 esdegeri)

*CE Delft (2016), LCA Thermische conversie pluimveemest BMC Moerdijk



Summary Ozet

* Poultry farmers have joined the DEP cooperative with the aim of achieving a sustainabl
reliable solution for the disposal of their poultry manure. This also applies in crisis situat

(Ureticiler, kanatl diskisi bertarafi icin siirdiiriilebilir ve glivenilir bir ¢c6ziim elde etmek ama

DEP kooperatifine katildi. Bu ihtiya¢ hastalik gibi kriz durumlarinda da gecerlidir.)

 BMC Moerdijk is a sustainable and reliable processor of poultry manure and is an electricit
producer.

(BMC, sirdurilebilir ve guvenilir sekilde kanath diskisini isler ve elektrik tretir.)

 Efficiency and flexibility in the chain has increased. This enables poultry farmers to focus\e
on the production of meat or eggs.

(Verimlilik ve esnekligin artmasiyla Ureticilerin timuyle et veya yumurta Gretimine odaklanma

saglar.)

* External research studies have confirmed that thermal conversion does result in significan
environmental benefits. The electricity produced by BMC Moerdijk contributes to greenhous
gas emission reductions.

(Arastirmalar, yakmanin énemli cevresel faydalar sagladigini dogrulamistir. BMC tarafind

elektrik, sera gazi emisyonlarinin azaltilmasina katkida bulunur.)

« BMC Moerdijk aims to increase the environmental benefits by, for example, capturing and
reusing carbon and nitrogen.

(BMC, ornegin karbon ve azotu yakalayip yeniden kullanarak cevresel faydalari artlrmayl

hedeflemektedir.)




Final remarks Nihai Notlar

 BMC has proven to be a reliable and sustainable electricity producer and is an independent
processor with a very high availability.

(BMC, glivenilir ve strdurlebilir bir elektrik Greticisi oldugunu kanitlamistir ve cok yiksek emre

bagimsiz bir kanatli diskisi isleyicisidir.)

e QOur poultry farmers comply to the legal obligation to process their poultry litter. The Dutch pho
is reduced by = 8,000,000 kg P205 per year.

(Ureticiler, diskilariyla ilgili yasal yukimliluge uyar. Hollanda’nin fosfor fazlasi yilda = 8 mil kg P20

* BMC reduces CO2 emissions and therefore contributes to the Dutch goals of 14% renewable en

(BMC, CO2 emisyonlarini azaltir ve Hollanda'nin 2020°deki %14 yenilenebilir enerji hedefine katkid

 BMC has reduced NH3 emissions of Dutch poultry farmers by 25% since 2008.

(BMC, 2008'den bu yana Hollandali kiimes hayvani ciftcilerinin NH3 emisyonlarini %25 oraninda a

* Nutrients like phosphorus and potassium are reusable and more easily transported to demanding regio

Fosfor ve potasyum gibi besinler yeniden kullanilabilir ve fosfor gerektiren boélgelere daha kolay tasinir.)

All shareholders agreed to keep the plant operational until at least 2030. This is technically and econg

feasible. 24

issedarlar tesisi en az 2030 yilina kadar isletmek konusunda anlastilar. Bu, teknik ve ekonomik olar




What did we learn? Neler Ogrendik?

* The farmers must be aware that poultry manure for incineration process is a FUEL.
(Ciftciler, kanath diskisinin bir YAKIT oldugunun farkinda olmalidir.)

* The start of unknown processes is complex.
(Bilinmeyen sireclerin baslangici karmasiktir.)

* All parties involved in the project are important.
(Projede yer alan tim taraflar 6nemlidir.)

* Poultry manure is a difficult fuel for processing.

(Kanath diskisi islenmesi zor bir yakittir.)
* Poultry manure quality must be rigorously monitore.

(Kanatli diskisi kalitesi titizlikle izlenmelidir.)

e Off spec poultry manure has direct impact on production process.

(Standart disi kanatl diskisinin Gretim streci tGzerinde dogrudan etkisi vardir.)

* Experienced operators are crucial. 2

(Deneyimli operatorler cok 6nemlidir)




