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Task specification by MoE:

What were the reasons of limit exceedances on the AQ
monitoring stations in 2011-2016

 PM,, (annual, daily), PM, ., benzo(a)pyrene, NO,

 Distinguish between Czech and transboundary
contribution

« Contribution of Czech sources grouped into categories
« If point sources have large contribution, specify which one



Sollution:

« CTM CAMX (4.7 x 4.7 km) to quantify and secondary

pollutants and transboundary contribution (reduction of foreign
sources emissions)

« Gaussian model SYMOS (0.5 x 0.5 km) to quantify effect

of different categories of Czech sources (primary PM, B(a)P,
NO.,)

« Analyses of measurements on stations with LV
exceedances
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SPM composition

(1 zény, aglomerace
[ 1 kraje
~ silnice: D, R, L. tf.

SO, -annual average SO,™ - contribution to PM;5annual average
CAMx 2015 [ug-m~3] CAMx 2015 [%]

[ zdny, aglomerace $04- pg/m3
" kraje ﬁ= 1-2




SPM composition

¥
1§

B ey " i [ zény, aglomerace
gv» /3 , [T kraje
rﬁ_ o e o~ g~ ~silnice: D, R, I. tf. | |
i
NO;™-annual average NO;™ - contribution to PM;4annual average I
CAMXx 2015 [pg-m™] CAMXx 2015 [%] id

NO3 v PM10 [%]

gzé , 20lomerace NO3- pg/m3
e - -
sinice: D, R, L. 17,

M o ' 180




SPM composition
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Pollution from transboundary sources:

Reference run

Transbound sources emissions 85 % (EMEP)
Transbound sources emissions 0 %

Czech sources emissions 0 %



Czech/transboundary — primary particles

Odhad pfispévku primérnich PMj; 5 ze zahranicnich zdroji
k primérné ro¢ni koncentraci PM; 5 v roce 2015.

Model CAMx. Pocitano z referenéniho béhu a béhu s nulovymi zahrani¢nimi emisemi.

[ z6ny, aglomerace
L kraje
silnice: D, R, L. tF.

[%]

Boo
B o2
B »-3

Odhad pfispévku primarnich PM; 5 z ¢eskych zdroji
k prdmérné ro¢ni koncentraci PM; s v roce 2015.

CAMX. Pocitdno z referencniho béhu a béhu s nulovymi ceskymi emisemi.

[ zény, aglomerace [%]
 kraje

silnice: D, R, L. tF. - 0-10
B o-»
B 20-3




Czech/transboundary — secondary
iInorganic PM

Odhad celkového prispévku SO4~, NO3~, NH;4* ze zahraniénich prekurzord Odhad celkového pfispévku SO4~, NO3~, NHs* z Eeskych prekurzor(
k primérné roéni koncentraci PM; 5 v roce 2015. k pramérné rogni koncentraci PM, 5 v roce 2015.
Model CAMx, Poditano z referencnino béhu a béhu s nulovymi zahraniénimi emisemi. Model CAMx, Politdno z referenéniho béhu a béhu s nulovymi Ceskymi emisemi,
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Odhad metodické chyby uréeni podilu éeskych a zahrani€nich zdrojd na
celkové koncentraci S04, NO3~, NH;*. Model CAMx pro rok 2015.

Podil soudtu piispévkl Ceskych a zahranicnich zdrojl k celikové koncentraci.
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Czech/transboundary — B(a)P
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Obr. 1 Podil zahrani¢nich zdroju na priumérné rocni koncentraci benzo[a]pyrenu v roce 2015. Model CAMx

(vlevo) a model GLEMOS (vpravo) (EMEP MSC-E 2018, osobni komunikace). Pozn.: hodnoty oznacené v pravém
obrazku jako < 40 % se pohybuji na trovni cca 38 %.




For NO, this approach did not give applicable results
* Annual LV is exceeded only on traffic hot-spots — spatial analysis was
not included in PZKO

CTM CAMXx (4.7 x 4.7 km) was used to quantify

* total secondary particles (work on PSAT to distinguish between
Czech / transboundary sources in progress)

« contribution of Czech / transboundary sources in primary
PM

SYMOS (0.5 x 0.5 km) was used to determine contribution
of Czech categories pro PPM and B(a)P

Where contribution of point sources exceeded 10 % of limit
value, contributions of individual point sources were
calculated.
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Area, where LV exceedance can occur:
« Maximum concentration form CHMU maps for 2011-2016

Can IL be reached by complete reduction of emissions
(primary PM, or B(a)P) from Czech sources?
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Obr. 20 Uzemi, kde byl v letech 2011-2016 prekracovan ro
limitu, které by podle modelového vypoctu bylo mozné d¢
primarnich emisi PM,, z éeskych zdrojd.

Pozn. prekracovani imisniho limitu bylo hodnoceno na zak
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Obr. 21 Uzemi, kde byl v letech 2011-2016 pFekracovan denni imisni limit PM,, a Grovef imisniho
limitu, které by podle modelového vypoctu bylo mozné dosahnout pfi uplném omezeni znamych
primarnich emisi PM,, z ¢eskych zdroju.

Pozn. piekracovani imisniho limitu bylo hodnoceno na zakladé map CHMU v rozliseni 1x1 km.




Benzo(a)pyrene

Obr. 25 Uzemi, kde byl v letech 2011-2016 piekracovan roéni imis
limitu, které by podle modelového vypoctu bylo mozné dosahnoi
primarnich emisi PM, ; z Eeskych zdroji.

Pozn. pfekracovani imisniho limitu bylo hodnoceno na zakladé n

0.0

Obr. 26 Uzemi, kde byl v letech 2013-2016 piekraéovan roéni imisni limit benzo[alpyrenu a tGroveii
imisniho limitu, které by podle modelového vypoctu bylo mozné dosahnout pfi uplném omezeni
znamych emisi z ¢eskych zdroju.

Pozn. piekracovani imisniho limitu bylo hodnoceno na zakladé map CHMU v rozliseni 1x1 km.




Analyses result for PM,,
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PM,, - prispévek k roénimu praméru
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Individual point sources for PM,

REZZ0O 1,2>10% IL,
point source >4 % REZZO 1,2 at min 4 ref. points
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Analyses result for B(a)P



UG

B[a]P - prispévek k roénimu priméru
zahranicni zdroje - zjemnéni SYMOS

[%]

B[a]P - prispévek k rocnimu priméru
REZZO 1 a 2 - prumysl

3]
8 —

8 8 &8 &8 8 ¥ 8 8

-
o

o

B[a]P - prispévek k roénimu priiméru
ceské zdroje - zjemnéni SYMOS

8 8 8§ 8 3 3 8 8 3 2

]
o
S

B[a]P - oblasti s prispévkem > 10 % IL
REZZO 1 a2 - prumysl

™
L I
B il U >10%IL
A { LV
P~ \ oo - W
~J Y 3 e -~ prekracuje
-~ ‘ O,
AJV/;- e 13 \ \\. : Y 1377‘ n IL
r ) 8
™ ) 7
/\; z"\,\ y 5 S
N o 3 \
f ,x’( N \
) T ‘?
f ) ~
LY A Y /( v [,’ g
N\ Y >10%IL
A, A ) s
3 \
/ %5 NEc 2 f
\ IR ~
< 4 p
"y { L \),,‘ . ;\’/7‘
\ l TN P N
|l P 8@
RN ‘ A |



NN EC®

B[a]P - prispévek k roénimu primeéru
REZZO 4 - silni¢ni doprava

B[a]P - prispévek k roénimu primeéru
REZZO 3 - lokalni vytapéni

LR
S —

—

8 8 8 8 8 3 8 8§

[%]

B[a]P - oblasti s pfispévkem > 10 % IL
REZZO 4 - silni¢ni doprava

&% ¢,
= {
o~ N
~ Fad T
N/ = v { /TN
N L
~t A \;w _/'"IM\' /
N . N } ' ~
\ o, ) / g T
eRs 5 B . o Y Iy
i AT ' LT T
N, AN A 4
o p Vil i Vi
‘ i 4 T A
l = 7 q “’"'\ e 3
\ [ e Vst N ) >
1 S S g ¥ k(; 5\ 7
iy { 4
\ Ko Ty Y
N ? % e
Ny My s
\A'\ § N o N~
~5 /J
Ny /o Eecd )
~ I L

B[a]P - oblasti s pfispévkem > 10 % IL
REZZO 3 - lokalni vytapéni

>10%IL
arp
prekraduje
IL

>10%IL

>10%IL
arp
prekracuje
IL

>10%IL



Individual point sources for B(a)P

REZZO 1,2 > 10% IL,
point source >4 % REZZO 1,2 at min 4 ref. points

|dentified only in Ostrava region:

« Koksovny Svoboda,
 ArcelorMittal Ostrava a.s. - zavod 10 — Koksovna,

- TRINECKE ZELEZARNY a.s. - Koksochemicka vyroba



Results of station measurement analyses

transboundary transport in Ostrava region



AQ measurements on the Czech-Polish border
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AQ measurements on the Czech-Polish border

Vérnovice (TVER) PM,,, 2011-2016

1h koncentrace PM,, < 40 pg.m™




SUMMARY - particulate matter

« Secondary particles

« Secondary particles from abroad: 30—40 % (first
estimate)

« Secondary particles from CR: 25-30 % (first estimate)

* Relative contribution of SPM to annual average pf PM,, is overestimated
(ca 1/5-Y2 ?7?), but it still contributes considerably to the total PM mass.

 Primary particles from abroad — important only In
Ostrava region: up to 30 %

* Primary particles from Czech sources: 20-40 %
* Residential heating
 Road transport
« Open mines (North-west Zone)
* Industry (locally)



SUMMARY - benzo(a)pyrene

« Transboundary sources: important in the Ostrava region
« Czech sources:

« Residential heating (in some regions BaP emissions should
be revised)

« Road transport (locally, big cities)
* Industry (Ostrava region)



PM,,—= how to treat daily limit exceedances
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PM,,—= how to treat daily limit exceedances




Thank you!



