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Kahramanmaras komiirlu termik santrallerden cok cekmis bir sehir. Afsin - Elbistan ilceleri
civarinda ilk komirli termik santralin ve agik komir madeninin acgildigl 1984 yilindan
itibaren, basta Elbistan Ovasi olmak tizere bolge esine az rastlanir bir bir cevre tahribatina
maruz kaliyor ve bliylik halk sagligi sorunlari ortaya ¢ikiyor. Santraller, bélgenin havasini
zehirliyor, beslenme ve gecim kaynagi olan tarimsal iretimi zayiflatiyor ve Ceyhan
Havzasi’nin can suyu olan Ceyhan Nehri’nin debisini santral basina saniyede cektigi 3er
litre su ile dustirtiyor, kaynagini zayiflatiyor.

Afsin - Elbistan’a ddetilen bedel:
Greenpeace Akdeniz olarak gerceklestirdigimiz calismalarla, bolgedeki iki aktif santral olan
Afsin A ve Afsin B’nin yarattigl tahribati ortaya koyduk:
e 2018’de yaptigimiz calisma, bu iki santralin, faaliyete gecislerinden 2018’e kadar
tahminen toplam 17 bin erken 6liime neden oldugunu,
e Planlanan 6 ek santralin ekonomik émiirleri boyunca calistigi kosulun eklenmesi ile
bu sayinin 32 bine ylikselebilecegini ortaya koymustu.*

Devletin resmi rakamlarinin da bu ¢alismayi destekledigi distindlebilir. 17 Mayis 2001’de,
Saglik Bakanligi'na bagli Elbistan Saglik Grup Baskanligi’nin, Ankara Onkoloji
Bashekimligi’nden bolgedeki kanser hastalariyla ilgili bulundugu bilgi talebine,
Bashekimligin verdigi cevap ¢ok carpici:

Cizelge 19 : Afsin-Elbistan c¢evresinden Ankara Onkoloji Hastanesine Tedavi
amach olarak giden hasta sayisimin yillara %iire dagihimi(Ank.Onk.Hast.Raporu)
YILLAR| 1980 | 1981 | 1982 | 1983 | 1984 | 1985 | 1986 | 1987 | 1988

HASTA 17 27 11 12 11 16 23 11 8
SAYISI

YILLAR| 1989 | 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997

HASTA 59 97 68 57 94 50 81 61 80
SAYISI

' Afsin’de Kémiirli Termik Santrallerin Bedeli -
https://www.greenpeace.org/static/planet4-turkey-stateless/2019/09/a6735e23-a6735e23-afsinde-kom
urlu-termik-santrallerin-bedeli.pdf



Ankara Onkoloji Hastanesi’nin raporunda yer alan bu ¢izelgeye gore, Afsin - Elbistan
cevresinden Ankara Onkoloji Hastanesi’ne tedavi icin giden hasta sayis1,1980’lerde yilda
ortalama 10-12 iken; Afsin A santralinin faaliyete gecisinin 5. senesinde (1989) 8’den 59’a
firliyor. 1990’11 yillarla beraber ise bu sayinin ortalamasi 80’e ¢ikiyor. 1984 ile 1993
arasindaki donemdeki artis 8 kattan fazla.?

Bu, Afsin A santralinin, bolgedeki kanser riskini artirmis olabilecegini gosteriyor. Buna
ragmen, resmi makamlarin bu santrallerin faaliyetini durdurmamasi ise gercekten aci
verici ve sorumluluk yaratan bir gorev ihmali. 17 bin erken 6lum, kaybolan hayatlar,
parcalanan aileler, mahvolan doga, bozulan iklim.

Elbistan Ovasi ve krize sokulan iklim:

Sorun bununla sinirli degil. Santraller, etki sahasi basta olmak tizere ¢evre bolgelerin
ortalama sicakliklarinin artmasiyla iliskilenidirilmis durumda. Bu etkiyi arastiran bir
calismaya gore:

e 1984’te ova igerisinde gozlenen sicakliklar 33 derece iken, 2010 yilinda 38 dereceye
yukselmistir.

e Asektori icerisinde 1984’te gozlenen en diisiik sicaklik 21,5 derece iken, 2010
yilinda en diisiik deger 31,2 derece Olgulmistiir. Sektor icerisinde en yiiksek
sicakliklar 6zellikle komiir tagsima bantlari cevresinde 2003 ve 2010 yillarinda
ortalama 49 derece 6l¢lilmektedir.?

Bu korkutucu rakamlara ragmen, bolge halki santrallerle yasamaya mecbur birakilmis,
santralin emisyonlari nedeniyle tarimsal triin ve gelir kaybina ugrayan ciftciler ise, 2011
yilindan itibaren tazminat alamiyor.*

Filmin devamu: filtre oyunlari, genisletme planlan

Afsin A santrali, yerel hareketlerin ve sivil toplumun yirittigi i1srarli ve yogun
kampanyalar sonucu 1 Ocak 2020 itibariyle cevre yatirmlarini tamamlamadigi icin, ayni
durumdaki 12 santralle birlikte kapatildi. Ayni yilin Haziran ayinda, sacece 6 ay sonra,

2 Afsin Elbistan Santrali'nin Cevresel Etkileri. Mehmet Ekici — Yiiksek Lisans Tezi

% “Afsin-Elbistan Termik Santrali Cevresinde Yer Yiizey Sicakliklarinin De@isimi” (Muhterem
KUGUKONDER, Murat KARABULUT, Mehmet Ali GELIK)

* https://yesilgazete.org/kuller-ve-kokler-1-yuzde-5-icin/



ongoriilen izin siresi olan 6 yil boyunca tamamlamadigi yatirnmlarini gerceklestirdigi
iddiaslyla, 2 Uinitesi ile yeniden faaliyete baslad.?

Greenpeace Akdeniz olarak, Santral sahibinin gerekli baca gazi kukirt giderim filtre
sistemlerini tamamladigini iddia ettigi 2020 yilinin Ekim - Kasim aylari icinde, santrallerin
etki sahasi icinde 1 ay siiren bir hava kalitesi 6l¢imii gerceklestirdik.® Bu 6l¢limde:
e Enyiiksek 24 saatlik PM10 degeri (320ug/m?®), Diinya Saglik Orgiiti’niin (DSO)
onerdigi 24 saatlik PM10 rehber degerinin 7 katindan yliksek,
e Enyiiksek 24 saatlik PM2,5 degeri (105ug/m?) ise, Diinya Saglik Orgiiti’niin (DSO)
onerdigi 24 saatlik PM2,5 rehber degerinin 7 kati ¢ikti.

Bu sonuglara ve Sanayi Kaynakli Hava Kirliliginin Kontrolii Yonetmeligi’nde belirtilen
limitleri hayli asan parcacik madde kaynakli emisyon seviyelerine ragmen, ragmen tesisin
yasal izinlerinde herhangi bir degisiklik olmadi ve santral, artan performansta ¢alismaya,
bolgeyi zehirlemeye devam ediyor.

Bu raporun inceledigi konu olan Afsin A santralinin genisletme projesini, tim bu gercekler
ile birlikte dlisiinmek zorundayiz. Afsin A santrali, faaliyete gectigi 1984 yilindan itibaren
bolgede toplamda on binlerce 6lim ve hastalik vakasina neden olmus, dogaya geri
donustimi neredeyse imkansiz yikimlar getirmistir. Bu tesis, bolge halkinin, hayat
hikayelerini, santral 6ncesi yasamlarina dair hafizalarini karartmistir.

Afsin A hemen basucuna kurulmadan 6nce, Cogulhan, 8 bin niifuslu, kalabalik,
yanibasindaki Elbistan Ovasi’nin verimli topraklariyla beslenen ve gecinen, sosyal
mekanlari ve hatta bir sinemasi bulunan, yasam dolu bir yerlesim yeriydi. Santral
sonrasinda kanser ve diger hastaliklarla dolup tasan, tarimsal tiretimi 6nemli 6l¢lide
gerileyen, hayvanciligi bitme noktasina gelen ve nihayet niifusu 1500’e kadar diisen bir
hayalet kasabaya doniistli. Cogulhan’dan ve ayni kaderi paylasan bircok yakin yerlesim
yerinden ayrilmaya glicli yetmeyen insanlar ise bu dayanilmaz sartlarla bas basa kaldi.
Genisletilmek istenen, iste bu sartlari yaratan santraldir ve bu projenin CED basvuru
dosyasindaki’ verilere dayanan bu raporun ortaya koydugu lizere, tahmini olarak:

e Yilda 50, ekonomik 0mri boyunca 1900 erken 6lime neden olacaktir

52013 yilinda, Elektrik Piyasasi Kanunu’nun Gegici 8. Maddesi ile 10 santrale, baca
gazi aritma tesisi basta olmak (izere ¢evre yatirimlarini 2019 yilina kadar erteleme
izni verildi.

¢ https://www.greenpeace.org/turkey/raporlar/hava-kalitesi-olcum-raporu-afsin-elbistan-a-ve-b/

" http://eced.csb.gov.tr/ced/jsp/ek1/32162#



e Yarisicalisilan alan {izerinde (1500e 1500 km. lik) olmak {izere yilda toplam 960 kg.
civa birikimi yaratacaktir

e Cocuklarda her yil 1860 astim ve bronsit semptomu yaratacaktir

e Yilda 870 ton komiir tozu ve ugucu kiil agiga cikaracaktir

e Yilda 74 bin hasta gecirilecek gline, 8 bin 280 is glini kaybina neden olacaktir

These are the impacts from the expansion project alone and do not include the impacts of
the existing coal power plants.

Bular sadece eklenmesi planlanan iki Gniteden kaynaklanacak olan etkilerdir ve mevcut
komdrli termik santralleri etkisini icermemektedir.

Paris Anlagmasi dncesi, Paris Anlagmasi sonrasi

Tirkiye, 6 Ekim 2021’de Paris Anlasmasi’nin TBMM’de onayladi ve iklim degisikligine karsi
suren kiresel miicadelede sorumluluk s6zi vermis oldu. Bu olumlu gelismeye ragmen
Tirkiye’nin bu anlagsmanin gereklerini yerine getirecek gibi gorinduglini ileri slirmek zor.
Cunki tlkenin heniz bir komurden ¢ikis plani yok ve yeni komurlu termik santraller icin
CED suregleri isletiimeye devam ediliyor.

Bu senenin Subat ayinda gerceklesen ve Tirkiye'nin iklim degisikligi ile miicadelesinin
temelini atmak gibi gibi biiyiik bir iddiada bulunan iklim Surasi ise hayal kirikligi ile
sonuglandi. Suranin calisma komisyonlarindan olan Sera Gazi Azaltim - 1 Komisyonu’nun
“komiirden kademeli ¢ikis” Gizerindeki konsensus, Sura’nin nihai kararlarindan cikarildi.
Boylece, Turkiye iklim kriziyle mucadelenin ana zemini olan komirden ¢ikisa ¢evirmis
oldu. Yetmedi, hemen sonrasinda, 1 Mart 2022’de Maden Yasasi’nda yapilan bir yonetmelik
degisikligi ile, elektrik tiretimi icin gerekli madenlerin bulundugu zeytinliklerde madencilik
faaliyetinin oniinu acan bir adim atild.

Uluslararasi Enerji Ajansi’nin verilerine gore, komir yakimi kaynakli karbondioksit
salimlari, sanayi devrimleri 6ncesi donemlere kiyasla yasadigimiz sicaklik artisinin ylizde
30’undan fazlasindan sorumlu.® IPCC raporlari da, Turkiye’nin icinde bulundugu Akdeniz
Havzasi’nin, iklim degisikliginden en cok etkilenecek bolge oldugunu ifade ediyor. Durum
buyken yasanan bu gelismeler, sadece karsi karsiya bulundugumuz bu tehdidi
derinlestirmeye yarayacaktir. 2021 yazinda yasadigimiz orman yangini firtinasi
hafizalarimizda henliz ¢ok taze.

8 https://www.iea.org/reports/global-energy-co2-status-report-2019/emissions



Bitirirken

iklim krizi cagindayiz ve attigimiz her adimi ok dikkatli belirlememiz gerekiyor. iklim
krizinde ayakta kalabilmek istiyorsak fosil yakitlari mutlak olarak tarih sahnesinden
indirmemiz gerekiyor -hem kendi lilkemizin sinirlarinda, hem gezegenin tamaminda.

Greenpeace Akdeniz olarak, gerek bulundugu bolgeyi, gerek cevre illeri, gerekse Tlrkiye'yi
ve tiim gezegeni iklim krizinin etkilerine karsi direngsiz kilacak bu genisletme projesinin
kalici olarak iptal edilmesini talep ediyoruz. Bununla birlikte, bolgede insa edilmek lizere
CED stirecleri devam eden Afsin C ve Akbayir santrallerinden de vazgecilmesini talep
ediyoruz. Halk sagligi, insanlarin, hayvanlarin ve tim canlilarin yasam hakki tim
yatirimlarin, tim politikalarin tstlindedir. Dengeli bir iklimi amaglayan politika yapimi ve
karar alimi ise, gliniimiizde bu gercegin merkezinde duruyor. Bu hedefe yonelen tim
calismalarimizin, karar vericilere, iklim krizi ve halk sagligi baglaminda alinacak kararlarda
katki saglamasini umuyoruz.
Onur Akgiil
Greenpeace Akdeniz iklim ve Enerji Proje Sorumlusu



Summary

The Afsin-Elbistan area in eastern Turkey contains the largest concentration of operating
coal-fired power plants in the country. These coal-fired power plants are major point
sources of air pollution, with remarkably high air pollutant emission rates and impacts on
communities and ecosystems both locally and for hundreds of kilometres around.

This case study provides an analysis of the air quality, toxic and health impacts of the
proposed expansion of the lignite power plant Afsin A, combining detailed atmospheric
modelling with existing epidemiological data and literature.

The emissions from the studied power plant would elevate the levels of toxic particles and
gases in the air over the region, increasing the risk of diseases such as stroke, lung cancer,
heart and respiratory diseases in adults, as well as respiratory infections in children.

The emissions from the power plant expansion are estimated to result in 50 premature
deaths per year due to exposure to PM, ; and NO, (95% confidence interval: 30-60). Over
the operating life of the plant, the cumulative toll on health is estimated at 1,900
premature deaths (95% confidence interval: 1,200-2,500).

The additional units at the plant would emit an estimated 960 kg/year of mercury, of which
approximately 500 kg would be deposited within the study area, increasing toxic mercury
levels. The deposition from the new plant alone would exceed the European average level
in areas with 500,000 inhabitants (GMA 2018).
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Air pollution can lead to severe adverse effects on human health, including premature
death (WHO HRAPIE, 2013). It is the fourth leading risk factor for premature death globally
(HEI, 2020) which makes it the greatest environmental risk factor for premature death
(WHO, 2021). Every year, more than 4 million people worldwide die prematurely due to
exposure to ambient PM, ; (dust particles with a diameter below 2.5 um; WHO, 2021). In
Turkey, air pollution shortens life expectancy by a year and seven months, on average (Lee
& Greenstone, 2021).

There are large domestic reserves of coal in Turkey, much of which is formed of lignite, a
low grade coal, also known as brown coal. The Turkish government currently plans to
exploit these reserves as part of its strategy to reduce reliance on imported energy sources
(IEA, 2021).

However, the production and use of coal, and in particular lignite, for electricity generation
is a source of both air pollutants and greenhouse gases. Coal burning was responsible for
43% of Turkey’s energy-related CO, emissions in 2018 and Turkey’s coal-related CO,
emissions have increased by nearly 32% in the last decade (IEA, 2021).

When coal is burned in power plants, a large range of harmful substances are emitted into
the environment. These include nitrogen oxides (NO and NO,, jointly referred to as NO,),
sulphur dioxide (SO,) and fine particulate matter (PM2.5) which contribute to respiratory
illnesses, mercury and other heavy metals (which have been linked to both neurological
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and developmental damage in humans) and fly ash and bottom ash (which are residues
created when power plants burn coal). These pollutants can travel hundreds of kilometres
through the air and can cause adverse environmental and health impacts in the
surrounding areas.

Turkish coal-fired power plants had an installed capacity of 19.7 GW at the end of 2018
(Euracoal, 2022) and by 2027 Turkey wants to add new lignite power generation capacity of
7.5 GW (IEA, 2021). Any increase in capacity will lead to greater emissions of atmospheric
pollutants with subsequent adverse consequences for air quality, climate and health.
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Figure 1. Location Map: The Afsin A and B power plants are located in Kahramanmaras
Province in eastern Turkey.

The Afsin power plant complex is located in Kahramanmaras Province, Turkey. It consists
of two operational plants, Afsin A and Afsin B (Figure 1). Afsin A began operating in
1984-87, and Afsin B in 2005-2006.

There are currently four power generating units at Afsin A, which are fired with lignite from
the adjacent Kislakdy coal mine. At Afsin B there are a further 4 units, units 1,2 and 4 are
fired with lignite, while unit 3 has been converted for firing with fossil gas (GEM, 2022).
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It has been proposed by Afsin Elbistan Electricity Generation Inc. that Afsin A is expanded
with two additional lignite fired power generation units (Cinar, 2022). This report assesses
the potential for future health impacts should the proposed expansion of Afsin A go ahead.
Emissions from the existing power plants are not included in the assessment, but have
been recently investigated elsewhere (HEAL, 2021).

Separate official proposals exist for two additional plants, Afsin C, and Akbayir on an
adjacent site. The potential impacts of these two plants are not studied in this report.

The assessment of the Afsin A expansion uses an atmospheric dispersion model to
estimate near-surface pollutant concentrations resulting from the operation of the two
proposed units over the surrounding region. In addition to air pollutant concentrations,
this report also estimates deposition of the potent neurotoxin mercury. The modelled
pollutant concentrations are then used toquantify the ways in which pollution from the
power stations affects the health of the affected population by applying risk functions from
WHO HRAPIE (2013), Dadvand et al. (2013) and Huscher et al. (2017). Full details of the
dispersion modelling approach and health impact assessment are provided in the
Appendix.

Results

Air Pollution

The air quality impacts of emissions from the plants were modelled using the CALPUFF
dispersion model, which uses detailed hourly data on wind and other atmospheric
conditions to track the transport, chemical transformation and deposition of pollutants,
and is widely used to assess the short and long range impacts of emissions from industrial
point sources and area sources. The model projects the increases in hourly, daily and
annual pollutant concentrations caused by emissions from the studied source.

Emissions from the power plant contribute to ambient concentrations of PM,, NO, and
SO,, causing increases in the risk of both acute and chronic diseases and symptoms.

The modelling results indicate that the expansion of the power plant would adversely
affect air quality in the entire region from the Gulf of iskenderun in the south to the Black
Sea coast in the north. The worst impacts take place 10-30 km northeast to northwest of
the plant. The highest 24-hour incremental PM, 5, SO, and NO, concentrations reach one
third of the World Health Organization’s Air Quality Guidelines (Figures 2, 3, 4). Given that
these guidelines are already being breached due to the emissions from the existing power
plants (HEAL, 2021), the expansion would worsen the situation and increase the number of
exceedances and the extent of the area where they occur.
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Figure 2. The projected highest 24-hour mean PM, ; concentrations attributable to emissions
from the Afsin A expansion.
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Figure 3. The projected highest 24-hour mean NO, concentrations attributable to emissions
from the Afsin A expansion.
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Figure 4. The projected highest 24-hour mean SO, concentrations attributable to emissions
from the Afsin A expansion.

Annual average concentrations of PM, ; and NO, would also be affected across the entire
region (Figures 5 and 6). The projected contributions to the PM, 5, and NO, annual mean
concentrations and the potential health consequences of these contributions are
discussed in the Health Impacts section below.
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Figure 5. The projected annual mean PM, s concentrations attributable to emissions from
the Afsin A expansion.
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Figure 6. The projected annual mean NO, concentrations attributable to emissions from the
Afsin A expansion.

Toxic Deposition

If the Afsin A power plant expansion were to go ahead, it would emit an estimated 960 kg of
mercury per year and 870 tons of heavy metal-containing particulate matter (coal dust and
fly ash) per year.

Approximately 500 kg per year of the mercury that would be emitted by the plants is
projected to be deposited into land and freshwater ecosystems inside the 1500-by-1500
km modelling domain, the remaining 460 kg of mercury would be transported elsewhere
and continue to circulate in the global environment. The largest increases in mercury
deposition are projected to occur to the north of the plants with some areas experiencing
deposition rate increases of over 100 pg/m?/year and over 200 pg/m?*/year in the worst
affected areas (Figure 7). To put this in context, the average anthropogenic mercury
deposition rate in Europe is estimated to be around 5 pug/m?/year (GMA 2018). The model
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results indicate that the deposition from the new power plant expansion alone would
exceed this value in an area with around 500,000 inhabitants.

Increasing the rate of mercury deposition will lead to it accumulating in the environment,
including accumulation in fish (Harris et al 2007). While actual mercury uptake and
biomagnification depends very strongly on local chemistry, hydrology and biology, the
predicted mercury deposition rates here are a cause for serious concern and an
assessment of the impacts and of measures to reduce mercury emissions is needed,
especially as the cumulative impact with the existing plants is much larger than the impact
of the expansion alone.
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Figure 7. The projected annual mean mercury deposition attributable to emissions from the
Afsin A expansion.



Health Impacts

The emissions from the power plant expansion are estimated to result in about 50
premature deaths per year due to exposure to PM, s and NO, (95%-confidence interval:
30-60). Over an assumed 30-year operating time of the units, the cumulative toll on health
of the local population through air pollution is estimated at about 1,900 premature deaths
(95% confidence interval: 1,200-2,500). Other projected cumulative health impacts include
about 530 low weight births, 720 new cases of chronic bronchitis in adults, 4,300 cases of
bronchitis in children, 1,550 hospital admissions and 280,000 lost working days over the 30
years.

Table 2. Projected health impacts during the first year of operation.

premature deaths PM, cases peryear | 31 (20-42)

premature deaths NO, cases peryear | 15 (8-21)

low birth weight PM, births peryear | 16 (5-27)

asthmatic and PM;, cases per year 1,160 (251 -2,090)

bronchitis symptoms

in children

chronic bronchitisin | PM,, new cases per | 21 (71-33)

adults year

bronchitis in children | PM,, cases 129 (-34-292)

hospital admissions ' PM,, cases peryear 36 (1-71)

hospital admissions = NO, cases peryear 10 (7-14)

sickness days PM, person days per | 74,300 (66,500 - 83,500)
year

lost working days PM, person days per | 8,280 (7,040 - 9,510)

year
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Table 3. Projected cumulative health impacts over the assumed operating life of the units of
30 years.

Pollutant Unit Total 95%-confidence

interval

premature deaths = PM,; cases 1,280 (834 -1,700)

premature deaths | NO, cases 586 (334 -842)

low birth weight PM, . births 527 (164 -916)

asthmatic and PMy, cases 38,700 (8,380 - 69,600)

bronchitis

symptoms in

children

chronic bronchitis | PM,, new cases 719 (255 -1,120)

in adults

bronchitis in PM,, cases 4,290 (-1,130-9,700)

children

hospital PM, cases 1,220 (50-2,390)

admissions

hospital NO, cases 335 (214 - 454)

admissions

sickness days PM, person-days 2,510,000 | (2,250,000 -
2,820,000)

lost working days | PM, person-days 292,000 (249,000 - 336,000)




Appendix
Emission calculations

Emissions from the planned power plant units were calculated based on the following
equation for emissions rate:

ER = CAP / EFF x SFGV x FGC,

where CAP is the electric output capacity of the power generating unit, EFF is thermal
efficiency, SFGV is the specific flue gas volume of the fuel per energy unit (in Nm*/GJ) and
FGCis the pollutant concentration in flue gas, based on the Turkish regulated emissions
limit values. In other words, the effect of emissions control technologies that the plant will
be required to install to comply with regulation is taken into account in the research. The
basis for the other values is given in Table 4 below.

SFGV was calculated from the ultimate analysis of Afsin lignite given in EUAS (2004), using
the stoichiometric formula given in ISO EN-12952-15 (Eq. 8.3-60, p. 42):

SFGV,;=8.8930 C+20.9724 H +3.3190 S +2.6424 O + 0.7997 N,

where SFGV,, is the normalised dry flue gas volume per kg of fuel, and the variables on the
right-hand side of the equation are the concentrations of different elements in the
as-received fuel. Further,

SFGV = SFGV,,/ NCV X AF,

where NCV is the net calorific value of the fuel, again given in EUAS (2004), and AF is the air
factor, based on 6% excess oxygen in the flue gas.

Mercury emissions were calculated as:
ERHg = CC X CHg X (l - CE),

where CC is the plant’s coal consumption (t/h), C,,, is the mercury content of the coal, and
CE is the capture efficiency, with the values for Turkish lignite and for lignite-fired power
plants equipped with flue gas desulfurization and electrostatic precipitators taken from
UNEP (2017).

The dust emission estimates were converted to PM,, using a PM,,/TSP ratio® of 54/80 and to
PM, ;s emissions using a PM, /PM,, ratio of 24/54, based on the U.S. EPA (1998) AP-42

° TSP: total suspended particulate matter



default emissions factors for electrostatic precipitators at coal-fired utility boilers. The
speciation of airborne mercury from lignite firing was based on Lu et al. (2009).

Table 4. Emission and source-characteristic data used for the atmospheric modelling.

Unit characteristics

Flue gas release

Emission Limit Value,

mg/Nm?

Latitude
Longitude
Capacity, MW

Units

Average
utilisation
Thermal
efficiency
Coal calorific
value (kcal/kg)
Coal use (t/h)

Hg content in
fuel (ng/kg)
Mercury
retention rate
height above
ground, m
stack inner
diameter at
top, m

exit velocity,
m/s

exit
temperature, C
Flue Gas
Volume,
Nm3/GJ

Flue Gas
Volume, Nm3/h
SO,

NO,

dust

38.346

37.026

688

86%

38.7%

1050

1458

110

20%

150

7.2

14

70

519

3,327,039

200
200
30

Location of existing units

Environmental impact assessment (Cinar,
2022)

Environmental impact assessment (Cinar,
2022)

Calculated

EUAS 2004

Environmental impact assessment (Cinar,
2022)
UNEP 2017

UNEP 2017

Assumed based on information for other
new projects in Afgin-Elbistan
Calculated from flue gas volume an exit
velocity

Assumed based on information for other
new projects in Afgin-Elbistan

Assumed based on information for other
new projects in Afgin-Elbistan

Calculated from EUAS data
(Afsin-Elbistan A rehabilitation project
EIA)

Calculated

Turkish regulation
Turkish regulation

Turkish regulation



Pollutant emission, SO, 665 Calculated

kg/h NO, 665 Calculated
dust 99.8 Calculated
Hg 0.13 Calculated

Atmospheric modelling

Atmospheric dispersion modelling for the study was carried out using version 7 (June
2015) of the CALPUFF modelling system. CALPUFF is an advanced non-steady-state
meteorological and air quality modelling system.

3-dimensional meteorological data was generated using the TAPM modelling system,
developed by Australia’s national science agency CSIRO, and cross-validated against the
observational data. TAPM uses as its inputs global weather data from the GASP model of
the Australian Bureau of Meteorology, combined with higher-resolution terrain data. TAPM
outputs were converted into formats accepted by CALPUFF’s meteorological preprocessor,
CALMET, using the CALTAPM utility, and the meteorological data were then prepared for
CALPUFF execution using CALMET. CALMET generates a set of time-varying
micrometeorological parameters (hourly 3-dimensional temperature fields, and hourly
gridded stability class, surface friction velocity, mixing height, Monin-Obukhov length,
convective velocity scale, air density, short-wave solar radiation, surface relative humidity
and temperature, precipitation code, and precipitation rate) for input to CALPUFF.

Terrain height and land-use data were also prepared using the TAPM system and global
datasets made available by CSIRO. A set of nested grids with 50x50 grid cells each at 30 km,
10 km, 5 km and 2.5 km horizontal resolutions and 12 vertical levels was used, centred on
the power plants.

Chemical transformation of sulphur and nitrogen species was modelled using the
ISORROPIA Il chemistry module within CALPUFF, and required data on ambient ozone
levels was processed from measurements reported by the Turkish government to the
European Environmental Agency. Other required atmospheric chemistry parameters
(monthly average ammonia and H,0, levels) for the modelling domain were imported into
the model from baseline simulations using the MSC-W atmospheric model (Huscher et al.
2017). The CALPUFF results were reprocessed using the POSTUTIL utility to repartition
different nitrogen species (NO, NO,, NO; and HNO;) based on background ammonia
concentrations.

Health Impact Assessment
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The health impacts resulting from the increase in PM, ; concentrations, compared with the
baseline simulation with no coal power emissions, were evaluated by assessing the
resulting population exposure, based on high-resolution gridded population data for 2015
from CIESIN (2018), scaled to national population totals in 2019, and then applying the
health impact assessment recommendations of WHO HRAPIE (2013) as implemented in
Huescher et al. (2017), and with low birth weight births quantified using the
concentration-response relationship established by Dadvand et al. (2013). Baseline
incidence and prevalence data for Turkey and neighbouring countries for different health
conditions were obtained from the Global Burden of Disease (GBD 2020), birth rates and
incidence of low birth weight from World Bank (undated). For future predictions of
population growth and death rates, data from UNPD (2019) was used. Table 5 shows the
relative risk values used in the health impact assessment.
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Table 5. Relative risks (RRs) used for the health impact assessment, for a 10 ug/m? change in
annual average pollutant concentration.

RR:low RR:high

Pollutant RR estimate estimate
bronchitis in children PM,, 1.08 0.98 1.19
asthma symptoms in asthmatic PM;, 1.028 1.006 1.051
children
incidence of chronic bronchitis in PMy, 1.117 1.04 1.189
adults
long-term mortality, all causes PM,; 1.062 1.04 1.083
cardiovascular hospital admissions | PM, 1.0091 1.0017 1.0166
respiratory hospital admissions PM, ¢ 1.019 0.9982 1.0402
restricted activity days (applied to PM, 1.047 1.042 1.053

non-working age population)

work days lost PM, . 1.046 1.039 1.053
bronchitic symptoms in asthmatic NO, 1.021 0.99 1.06
children

respiratory hospital admissions NO, 1.018 1.0115 1.0245
long term mortality, all causes™® NO, 1.055 1.031 1.08
preterm birth PM,; 1.15 1.07 1.16

9 To avoid the possible overlap identified with PM, s mortality impacts identified by WHO (2013), %: of the NO,
mortality is included in the central estimates of total premature deaths, as well as in the low end of the
confidence intervals, while the full mortality is included in the high end of the confidence interval.
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