


Hava Kirliligi Olcim Yon -

PM dlcimleri Gaz 6lcumleri

» Gravimetrik analiz » Spektrofotometre (SO,, O,)
(kutle 6l¢imu igin) > Kemiliiminesans (NO,, O,)

» Atomic absorpsiyon > Gaz Kramotografi (GC) ydntemleri
spektrofotometre - GC-FID (UOB'ler)
(kimyasal analiz icin) - GC-MS (UOB'ler)

» FTIR (CO, SO,, O,, benzen, toluen ...)



Hava Kalitesi I\/Ievzua!-l I -

» Guncel mevzuata erismek icin: http://www.mevzuat.gov.tr/

> HAVA KALITESI DEGERLENDIRME VE YONETIMIi YONETMELIGI
(Resmi Gazete Tarih: 06.06.2008 Sayi: 26898)
> SANAYi KAYNAKLI HAVA KiRLILIGININ KONTROLU YONETMELIGI

(Resmi Gazete Tarih: 03.07.2009 Sayi: 27277)
> ISINMADAN KAYNAKLANAN HAVA KiRLILIGININ KONTROLU YONETMELIGI

(Resmi Gazete Tarih: 13.01.2005 Sayi: 25699)

» Hava Kalitesi Degerlendirme ve Yonetimi Genelgesi (2013/37)


http://www.mevzuat.gov.tr/
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Hava Kalitesi Degerlendirme ve Yonetimi

Turkiye-Limit Degerler
KIRLETICI
2074 Sirer | 2015 Sinir | 2016 Serur | 2017 Sirir | 2018 Sinir | 2019 Siur | 2020 Sinie | 2021 Sir | 2022 Sioir | 2023 Sinie | 2024 Simir | Tidrkiye icin AB
Siire D Deger Deger Deger Deger Deger Deger Deger Deger Deger D Limit Degerlerin
{ugm3) Gecerl] Olacag
350+150 350+120 350+90 350+60 350+30 350 350 350 350 350 350
50, 125+125 125+100 125+75 125+50 125+25 125 125 125 125 125 125
20 20 20 20 20 20 20 20 20 20 20
NO, 2004100 200+90 200480 200470 200+60 200450 200440 200+30 200+20 200+10 200
40+20 40+18 40+16 40+14 40+12 40+10 40+8 40+6 A0+4 40+2 40
NO, 30 30 30 30 30 30 30 30 30 30 30
50+50 50+40 50+30 50+20 50+10 50 50 50 50 50 50
PM10 40+50 40+40 40+30 40+20 40+10 40 40 40 40 40 40
40+20 A0+16 40412 40+8 40+4 40 40 40 40 40 40
Pb 0.5+0.5 0.5+0.4 0.5+0.3 0.5+0.2 0.5+0.1 0,5 0.5 0,5 0,5 0,5 0,5
CEHG 5+5 o+d S+5 S+3 5+3.75 5+2.5 5+1.25 5 5 5 -]
co 10000+6000 | 10000+4000 | 10000+2000 [ 10000 10000 10000 10000 10000 10000 10000 10000
hedef defer 120 120 120
0, bilgi esigi 180 180 180
uyar esigi 240 240 240
Arsenik 0,006 0,006 0,006 0,006 0,006
Kadmiyuwm : . _ o 0,005 0,005 0,005 0,005 0,005
Bir yilda PM10 fraksiyonundaki toplam igerik igin hedef deder
Nikel 0,02 0,02 0,02 0,02 0,02
Benzo(a)piren 0,001 0,001 0,001 0,001 0,001
NOT: 1 Qcak 2014en iharen AB limit degederin gegerli olacadi tarihe kadar imit degerler toleransh dedederdiv, AB Limit Degerlerin gegerh olacad tarihlere kadar lolerans paylan sifidanacak
sekilde her 12 ayda bir esit miktarda yillik olarak azaltilr




0. Zeydan and M. Pekkaya

Table 1

Threshold limits and permitted exceedances of air pollutants in Turkey.

Atmospheric Pollution Research 12 (2021) 101046

Air Pollutant Averaging Period Threshold Limits (pg/m®) Permitted exceedances each year”
Turkish Legislation EU Legislation WHO Recommendation

PM,q 24 h 50 50 50 35

50, 1h 350 350 - 24

NO; 1h 2507 200 200 18

CoO Bh 10000 10000 10000 N/A

Oq 8h 1207 120 100 25 days averaged over 3 vears

 For the year 2019.

P For EU and Turkish Legislation.

Diinya Saglik Orguti
(WHO) eski sinir
deger onerileri!



WHO Yeni Sinir Deger

Parametre

[ng/m’] 1Sa.0rt. | 8Sa.Ort. | 24 Sa. Ort. | Yillik Ort. | Pik Sezon
PM, . 15 * .

PMy, 45 * 15

S0, 40 *

NO, 25 * 10

O; 100 * 60 **

*99th percentile, (i.e., 3-4 exceedance days per year)

** Peak season is defined as an average of daily maximum 8-hour mean O; concentration in the six
consecutive months with the highest six-month running average O, concentration




HO - Hava Kirleticileri

W DSO Sinir DSO Sinir HKDYY Sinir Degeri
Sure Degeri (2005 Degeri (2021 2024 yih icin
PM, . 10 5 —

Yillik

24 saatlik 25

PM,, Yilhk 20
24 saatlik 50

O; Pik sezon * —
8 saatlik 100

NO, Yilhk 40
24 saatlik —
Saatlik 200

SO, 24 saatlik 20
Yillik —

CcO 24 saatlik —
8 saatlik —

15 —
15 40
45 50
60 —
100 120
10 40
25 —
200 200
40 125
— 20
4000 —
10000 10000

*En yiiksek konsantrasyonun gorildiigti birbirini takip eden 6 ayin ortalamasi.



Uluslararasi Hava Kalitesi Mevzuati

» EPA NAAQS
> https://www.epa.gov/criteria-air-pollutants/naaqgs-table

> AB standartlari

» https://environment.ec.europa.eu/topics/air/air-quality/eu-air-
guality-standards en

» WHO Ambient (outdoor) air pollution (22 Eylil 2021)

» https://www.who.int/en/news-room/fact-sheets/detail/ambient-
(outdoor)-air-quality-and-health



https://www.epa.gov/criteria-air-pollutants/naaqs-table
https://environment.ec.europa.eu/topics/air/air-quality/eu-air-quality-standards_en
https://environment.ec.europa.eu/topics/air/air-quality/eu-air-quality-standards_en
https://www.who.int/en/news-room/fact-sheets/detail/ambient-(outdoor)-air-quality-and-health
https://www.who.int/en/news-room/fact-sheets/detail/ambient-(outdoor)-air-quality-and-health

EPA NAAQS

Pollutant

[links to historical tables szcr:ra\;ya/r Averaging Time Level Form
of NAAQS reviews] y
8 hours 9 ppm Not to be exceeded
Carbon Monoxide (CO) primary more than once per
1 hour 35 ppm
year
primary and Rolling 3 month
L A 34)
ead (Pb) secondary average 0.15 pg/m Not to be exceeded
98th percentile of 1-
. hour daily maximum
1h 1 :
_ o primary our 00 ppb concentrations,
Nitrogen Dioxide (NO,) averaged over 3 years
primary and 1 year 53 ppb & Annual Mean
secondary
Annual fourth-highest
primary and 3) daily maximum 8-hour
Ozone (0,) secondary 8 hours 0.070 ppm concentration,

averaged over 3 years



https://www.epa.gov/co-pollution/timeline-carbon-monoxide-co-national-ambient-air-quality-standards-naaqs
https://www.epa.gov/lead-air-pollution/timeline-lead-pb-national-ambient-air-quality-standards-naaqs
https://www.epa.gov/criteria-air-pollutants/naaqs-table#1
https://www.epa.gov/no2-pollution/timeline-nitrogen-dioxide-no2-national-ambient-air-quality-standards-naaqs
https://www.epa.gov/criteria-air-pollutants/naaqs-table#2
https://www.epa.gov/ground-level-ozone-pollution/timeline-ozone-national-ambient-air-quality-standards-naaqs
https://www.epa.gov/criteria-air-pollutants/naaqs-table#3

PM, 5

Particle Pollution

(PM)

primary

1 year

9.0 pg/m3

annual mean,
averaged over 3
years

secondary

1 year

15.0 ug/m3

annual mean,
averaged over 3
years

primary and
secondary

24 hours

35 ug/m?3

98th percentile,
averaged over 3
years

PM,,

primary and
secondary

24 hours

150 pg/m3

Not to be exceeded
more than once per
year on average
over 3 years

Sulfur Dioxide (SO,)

primary

1 hour

75 ppb &)

99th percentile of 1-
hour daily maximum
concentrations,
averaged over 3
years

secondary

3 hours

0.5 ppm

Not to be exceeded
more than once per
year



https://www.epa.gov/pm-pollution/timeline-particulate-matter-pm-national-ambient-air-quality-standards-naaqs
https://www.epa.gov/pm-pollution/timeline-particulate-matter-pm-national-ambient-air-quality-standards-naaqs
https://www.epa.gov/so2-pollution/timeline-sulfur-dioxide-national-ambient-air-quality-standards-naaqs
https://www.epa.gov/criteria-air-pollutants/naaqs-table#4

AB standartlari

Pollutant Concentration Averaging Legal nature Permitted
period exceedences
each year
Target value to be met as of
Fine particles (PM, ;) (25 pg/m3 1 year 1.1.2010 n/a
Limit value to be met as of 1.1.2015
Fine particles (PM, ;) |20 pg/m?3 1 year Stage 2 IlTlt*vaIue to be met as of n/a
: 1.1.2020
Sulphur dioxide (SO,) |350 pg/m? 1 hour Limit value to be met as of 1.1.2005 (24
Sulphur dioxide (SO,) {125 pg/m3 24 hours Limit value to be met as of 1.1.2005 |3
:\II\;':;o)gen dioxide 200 pg/m3 1 hour Limit value to be met as of 1.1.2010 |18
2
i ioxi imi 1.1.201
Nitrogen dioxide 40 pg/m? 1 year ’lL:ImIt value to be met as of 010 n/a
(NO,)
Particulate matter 50 pg/m? 24 hours I;l:nlt value to be met as of 1.1.2005 35
(PM,,)
Particulate matter 3 Limit value to be met as of 1.1.2005
40 pg/m 1 year - x n/a

(PM,,)




B stand

artlari

Limit value to be met as of 1.1.2005 (or

1.1.2010 in the immediate vicinity of specific,
Lead (Pb) 0.5 pg/m3 1 year notified industrial sources; and a 1.0 ug/m3 n/a

limit value applied from 1.1.2005 to

31.12.2009)

. 3 Maximum daily 8 .
Carbon monoxide (CO) [10 mg/m Limit value to be met as of 1.1.2005 n/a
hour mean
Benzene 5 ug/m3 1 year Limit value to be met as of 1.1.2010 ** n/a
. . 25 days
Ozone 120 pg/m?3 Maximum daily 8 Target value to be met as of 1.1.2010 averaged
hour mean
over 3 years
Arsenic (As) 6 ng/m?3 1 year Target value to be met as of 31.12.2012 n/a
Cadmium (Cd) 5 ng/m?3 1 year Target value to be met as of 31.12.2012 n/a
Nickel (Ni) 20 ng/m3 1 year Target value to be met as of 31.12.2012 n/a
1 ng/m?3
Polycyclic Aromatic (expressed.as 1 year Target value to be met as of 31.12.2012 n/a
Hydrocarbons concentration of
Benzo(a)pyrene)




Hava Mlitesmm 'zl!!F -

> Cevre, Sehircilik ve Iklim Degisikligi Bakanhgi
Ulusal Hava Kalite Izleme A

» https://www.havaizleme.gov.tr/



https://www.havaizleme.gov.tr/
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Veri In

Hava Kalitesi - istasyon Veri indirme

Anasayfa / Veri Bankasi

Iirme

Hava Kalitesi - istasyon Veri indirme

[ FILTRE

ZONGULDAK -

\_

4

X

Saatlik Gunlok

ZONGULDAK - TRAFIK « & X 2 ADET SECIM YAPILDI. + A |

01.01.2022 00:00 | [=] ® 31.12.202223:00 | [3] @®

Tarih 4

01.01.2022 00:00

01.01.2022 01:00

01.01.2022 02:00

DETAYLI OLCUM DEGERLERI

PM10 ( pg/m3 )

68,76

65,95

74,45

Zonguldak - Trafik

&= PDFE AKTAR 8] EXCEL'E AKTAR

PM 2.5 ( pg/m3)

45,00

43,65

43,80



EPA Hava Kalitesi Indeksi

Hava Kalitesi s _
. . Saghk Endise
Indeksi _ _ Renkler Anlam
g Seviyeleri
(AQI) Degerler

Hava kalitesi uygun fakat ahsilmadik sekilde hava Kirliligine hassas
51-100 Orta Sari olan ¢ok az sayidaki insanlar icin bazi Kirleticiler acisindan orta
diizeyde saghk endisesi olusabilir.

201 - 300 Kétii Mor Sagllk aglsmdanvacﬂ"durm.n olusturabilir. Nifusun tamaminin
etkilenme olasihigr yuksektir.
301 - 500 Tehlikeli Sagllk alarmi: Herkes daha ciddi saghk etkileri ile karsilasabilir.




Hava Kalitesi Inde)!smM ma5|-

» o= [{(l - 10) / (B -Bio)} * (Cp'BLo)] o

> C,: p kirleticisinin konsantrasyonu

» By, : C, degerine gbre kesme noktasi (st siniri
» By : C, degerine gore kesme noktasi alt siniri
> 1., : By, degerine karsilik gelen HKI deger:

> |5 : B,gdegerine karsilik gelen HKI deger

> HKi = Max (I,)
» p=1, 2, ..., n; n: kirletici sayisi



Ulusal Hava Kalitesi

e No
i deks HKi SO, [ug/m’] | NO, [ng/m’] | CO [pg/m’] | Oj[ug/m’] | PM,, [ng/m’]
1 Sa. Ort. 1 Sa. Ort. 8 Sa. Ort. 8 Sa. Ort. 24 Sa. Ort.
050 0-100 0-100 0-5500 0-120 0-50
| Orta | 51-100 | 101-250 101-200 | 5501-10000 |  121-160 51-100
101-150|  251-500 201-500 | 10001-16000 |  161-180 101-260
151-200| 501-850 | 501-1000 | 16001-24000 |  181-240 261-400
TN 201 - 300 | 851-1100 | 1001-2000 | 24001-32000 |  241-700 401-520
QUG 301 -500|  >1101 >2001 >32001 >701 >521




HKI Hesaplama Ornég_l - -

»Son 8 saat igerisinde 6lglilen O, konsantrasyonlari asagida
verilmistir. Bu kirletici icin HKI degerini hesaplayiniz.

»109, 115,117,157, 162, 104, 123, 101

»Cp=(109+115+117+157+162+104+123+101)/8
» 8 saatlik ortalama: Cp = 123.25 pg/m?



HKI Hesaplama Orn‘eHg‘_l :

Indeks

Tehlikeli

- O; [ng/m’]
8 Sa. Ort.
0-50 0-120
51-100 121-160
101 - 150 161-180
151 - 200 181-240
201 - 300 241-700
301 -500 >701

Ozon igin HKI
IHI = 100

Ozon Konsantrasyonu

BHI = 160

Ip="7?
—)
ILO = 51

Cp = 123.25
=L

BLO = 121




»B,, =160, B,,= 121, |, = 100, I,, = 51

1= [{(ly - 10) / (B -Bo)} * (C-Bo)] + 116

>Ip= [{(100-51)/(160-121)} * (123,25-121)] + 51

»|,=54.1 (Ozon igin)



HKI Hesaplama Ornegi - ‘ -

» Bir hava kalitesi istasyonunda o6lctlen kirletici konsantrasyonlari
asagida verilmistir. Her bir kirletici icin Ip degerini hesaplayip
HKI degerini bulunuz.

ik SO, =45 pg/m?
ik NO, =220 pg/m?
ik ort. CO = 5800 pg/m?

> 1 saat
> 1 saat
> 8 saat

> 8 saatli

cort. O, =140 pg/m?

» 24 saatlik ort. PM,, = 145 pg/m?



p SO, = 22.5

o NO, = 104.1

p CO=54.3

pO;=74.9

o PM,, = 114.6

HKI = Max (22.5, 104.1, 54.3, 74.9, 114.6)
HKI = 114.6 (Hassas)

YV VV V VYV V VY
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