YncTte noBITPA ANA YKpaIHW

Locnip)XeHHA HachiAKIB BilHU B YKpalHi:

BiJ KOCMIYHUX CNOCTEpPEeXXeHb A0 aHani3y
I'PYHTIB

Mapuena HepHoxoBa

O 3enenu cair @ TRANSITION
n 3i 3eMni Ministry of Foreign Affairs of the Czech Republic
ARNIKA Py

YWCTE NOBITPA
ANA YKPAIHW



l. Analysis of sediments, Zaporizhzhia
AHani3 BigKNaAeHb, 3anopiXiKA

Clean Air for Ukraine Yucte nositpa ana YkpaiHu
https://cleanair.org.ua/en/ https://cleanair.org.ua

In cooperation: NGO Arnika + Dekonta Y cnisnpaui mixk: NGO Arnika + Dekonta
Sampling - 14 July 2023 Biabip npob - 14 innua 2023

Big thanks for cooperation to the LLinpo Aakylo 3a cnisnpauto MNiBaeHHIN
Southern Ecological Inspection eKOoNOoriyHin iHcnekwuii

4 sites - sediments (Dnipro river near 4 ninaHKM - BigknageHHs (p. AHinpo nobansy
Zaporizhzhia City, Kakhovka reservoir) M. 3anopixkKA, KaxoBCcbKe BOAOCXOBULLE)

2 sites — craters S-300 2 ainaHkn — kpatepun C-300


https://cleanair.org.ua/en/
https://cleanair.org.ua/
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Location Ne 1
Coordinates: 47.833289,35.107904
Description: city beach of Zaporizhzhya

Location Ne 2

Coordinates: 47.8228116, 35.1430505
Description: Zaporizhzhya city, Suha Moskovka
creek, garden Peremohy

Location Ne 5

Coordinates: 47.804457, 35.246547

Description: crater near Zaporizhya city, Kharkiv-Simferopol
highway, near Orihivske highway on the territory of forestry.
date of missile attack: Around June 30th, 2023.

Location Ne 6

Coordinates: 47.8115793, 35.1759374

Description: crater near Dubovka park, Zaporizhzhya,
Dniprovska str., building 4.

date of missile attack: 11th of october 2022

Location Ne 3

Coordinates: 47.7760912, 35.1608919
Description: Zaporizhzhya city, near the sailing
school

Location Ne 4

Coordinates: 47.6529026, 35.2486521
Description: Malokatyrynivka village near the
train station, bottom of Kahovske reservoir
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Description: Zaporizhzhya city, near the sailing :
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Description: Zaporizhzhya city, Suha Moskovka
creek, garden Peremohy

Location Ne 4

Coordinates: 47.6529026, 35.2486521
Description: Malokatyrynivka village near the
train station, bottom of Kahovske reservoir




Location Ne 6

Coordinates: 47.8115793, 35.1759374

Description: Dubovka park, Zaporizhzhya, near Dniprovska
str., building 4, crater.

date of missile attack: 11th of october 2022

Location Ne 5

Coordinates: 47.804457, 35.246547

Description: crater near Zaporizhya city, Kharkiv-Simferopol
highway, near Orihivske highway on the territory of forestry.
date of missile attack: Around June 30th, 2023.




Preliminary presentation — summary results /
lMonepeaHAa npe3eHTauia — niaBeaeHHA NiACYMKIB

Analysis made in Dekonta (CZ), University
of Chemistry and Technology, Prague (CZ),
BioDetection Systems (NL)

Number of contaminants exceeded the risk
limits:
- total petroleum hydrocarbons + C10-C40

several times higher than the limits for
remedial intervention

- polycyclic aromatic hydrocarbons
exceeded US EPA

- heavy metals (As, Cr) exceeded US EPA

AHani3, nposeaeHun y Dekonta (CZ),
YHiBepcuTeT Xximii Ta TexHonorii, Mpara (CZ),
BioDetection Systems (NL)

3abpyaHoo4i PeYOBUHM, LLIO NEPEBULLYIOTb
rPaHUYHi 3HaYeHHA Hebe3neKku:

- 3aranbHi HadToBi ByrnesogHi Ta C10-C40y
AEeKiNbKa pa3iB NepeBULLYOTb JIMITU ANA
CaHALUiMHOro BTPY4YaHHA

- MONIUMKAIYHI aPOMATUYHI BYrneBoAaHi
nepesuwmnan US EPA

- BaXKKi meTann (Muw’ak, Xpom) nepesuLLLnamn
US EPA



KoHueHTpauii

XimiyHi pe4oBUHU
(cyxoi peuoBuHu)

lpaHWuHi 3HaUeHHA / HopmaTuBm KomeHTap

UPS
HeposumnHeHi 272 — 16330 mr/kr

HadpTONPOAYKTU

Petroleum hydrocarbons
HadTosi ByrnesogHi 2350 — 20705 mr/Kr

C10-C40

12 PAH
<0,05 — 684 mr/Kr

MoniynKniyHi
apOMaTUYHi ByrneBogHi

<0,611 - 24.5 mr/Kr

ana rpyntis: 200 mr/Kr (CZ) pinanka 1

npommucnosi 3oHu: 1500 mr/Kr (US EPA)

BUKOPUCTAHHA AOHHUX BiAKNaAeHb ANS

. AinAHKa 1, 2
CiNbCbKOro rocnoAapcraa:

300 mr/Kr (CZ)

BUKOPUCTaHHA AOHHMX BigKNageHb ANA ,
: AinAaHka 1
cifbcbKoro rocnogapcrsa: 6 mr/Kr (CZ)

NPOMMCNIOBI 30HU: HalBULLLi 3HaYEeHHA

2,4 mr/Kr (US EPA) Ha AinaHui 2



KoHueHTpauii
Ximi4Hi peyoBUHHU paHWYHI 3HaYeHHA / HopmaTusm KomeHTap
(cyxoi peuoBuHM)

BUKOPUCTAHHA AOHHUX BiAKNaAeHb Ans

HaWBMLLi 3HaYeHHA

Xpom (Cr) 14.2 — 256 mr/Kr CiNbCbKOro rocnoAapcraa:
Ha pinaHui 2
200 mr/Kr (C2) A
BUKOPUCTAHHA AOHHUX BigKNaaeHb Ana
<0,050 — 10 mr/Kr CiIbCbKOro rocrnogapcrea: ainaHKa 1
0,8 mr/Kr (C2)
BUKOPUCTAHHA AOHHUX BigKNaaeHb Ana
CiNbCbKOro rocnoAapcraa:
AinaHKa 1
0.216 — 2872 ur/r 100 mr/kr (CZ)
B Ci/IbCbKOTOCMOAAPCbKMX FPYHTAX: +K2 (32,48 ng/g)
8 mr/Kr (C2)
7 PCB cong.
. ANA CiINbCbKOro rocnoaapcrsea
NXB KoHr. -7 <0,02 - 57.21 Hr/r pinAHKa 1, 2, 4

IHAMKATOPHUX 1,5 mr/Kr (CZ)
KOHreHepiB




Preliminary conclusions / NMonepeaHi BUCHOBKM:

results indicate significant pollution - pe3ynbTaTh BKA3yloTb Ha 3Ha4YHe 3abpyaHEHHS,

related to the industrial activities NoB'A3aHe 3 NPOMMCAOBOLO AiAJIbHICTIO

L1 — public beach - biggest concern - L1 - rpomaacbkni nnasx - Hanbinble
3aHEMNOKOEHHA

highest levels of UPS, As, Cr, Hg, 12
PAHs, PCBs, sum of DDT - Hamswuui piBHi UPS, muw’aky, xpomy, pTyTi, 12 MAB

Levels for DDT, some PAHs, As, Hg (mnoniumMKNiYHNX apomaTnUyHMX ByrnesoaHis), MNXB,

indicate the need for decontamination cyma LAT
of area, based on indicative levels set by - pisHi 44T, aeakmux MAB, muw’aKy, pTyTi BKa3yoTb
the CZ Ministry of Environment Ha HeobXiaHICTb Ae3aKTUBaALLii TEPUTOPIi HA OCHOBI

IHAUMKATUBHUX PiIBHIB, BCTAHOBEHUX
MiHICTEepCTBOM HAaBKONULLIHLOTO cepenoBumula Yexii



Preliminary conclusions / NMonepeaHi BUCHOBKM:

highest level of DDT in L1 sample -
comparable to the highest levels
observed in contaminated
sediments from Ukraine, Czech
Republic or Poland

situation is serious — area dedicated
for public use, not industrialized
area

levels of DDT, 12 PAHs and UPS -
major health concern

Hamsuwin piseHb AT y 3pa3ky L1 -
NOPIBHAHHWUN 3 HAUBULLUMU PIBHAMM,
AKi cnocTepiratoTbca B 3abpyaHEHMX
BiAKNaAeHHAX 3 YKpalHu, YecbKol
Pecnybniku um MNMonbl

CUTyaLif cepnosHa — TepuTopis
rPOMaACbKOro NpmM3Ha4vYeHHA, a He
IHAYCTPianbHA 30HA

pisHi AT, 12 MAB Ta UPS - cepnosHa
npobnema ana 340pos's



Next steps: HacTynHi KpoKu:

- more samples from the same sites - bypne 3ibpaHo binbLe 3pa3kKiB 3 TUX
will be collected CaMUX MiCLb

- new sites will be selected for - ana Bigbopy npob byaytb
sampling BifAibpaHi HOBI AiNAHKMK

Questions: MuTaHHA:

- |Is there a particular source of DDT? - Ym € KOHKpeTHe axepeno ANT?

- Are there other contaminated areas? - Yu € iHWIi 3abpyaHeHI TepUTopIi?

- How risky is the sediment from - HackinbKu Hebe3neyHnmn ocapg, i3

Dnipro / Kakhovka? NHinpa/KaxoBKn?



Il. Air pollution as seen from space
Mornap 3 Kocmocy Ha 3abpyaHEHHA NoBITPA

Arnika NGO and World from space
Examines the change in air pollution since
the start of hostilities

Methodology:

Satellite data analysis — Sentinel-5P
Focusing on nitrogen dioxide (NO2) — high
correlation with anthropogenic activities

Comparison
‘pre-war time’ / 1.4.-30.11.2018, 24.2.-
30.11. 2019, 2021

‘war time’ / 24.2. - 30.11.2022

HIO «Arnika» Ta « World from space»
[ocniaxye 3amiHy 3abpyaHEHHS NOBITPA 3
NOYaTKY BIMCbKOBUX AN

MeTtoponoria:

AHani3 cynyTHMKoBUX gaHnx — Sentinel-5P
3ocepeaXeHHA Ha aiokenai a3oty (NO2) —
BUCOKA KopensLia 3 aHTPONOreHHo
AIANbHICTIO

[TopiBHAHHA

‘nosoeHHuit yac’ / 1.4.-30.11.2018, 24.2.-
30.11. 2019, 2021

‘BoeHHMM yac’ / 24.2. —30.11.2022
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PisHuUA B cepegHin
KOHUeHTpauii NO2 B
YKpaiHi MiXK 4OBOEHHUM |
BOEHHUM nepiogamm



Key findings / KniouoBi BUCHOBKMU

Overall reduction in NO2 concentration
(average 9,4 %)

Largest decrease (over 30 %) — large urban
and industrial areas
Kyiv, Kryvyi Rih, Zaporizhzhia

Study confirms that the outdated heavy
industry has key influence on the air
pollution in Ukraine

3arasibHe 3HMKeHHA KoHueHTpauii NO2
(B cepegHbomy 9,4 %)

Hanbinbwe ckopoyeHHA (noHag 30 %) —
BE/INKI MICbKi Ta NPOMMUCNIOBI TepUTOPIi
Kuis, KpuBuiu Pir, 3anopixKxs

[locnig)KeHHA NiagTBEpPAKYE, WO 3acTapina
Ba*KKa MPOMMUCNAOBICTb MAE KJOYOBUM
BMJINB Ha 3abpyaHEHHSA NOBITPA B YKPaAiHi



Key findings / KniouoBi BUCHOBKMU

Methodology also tested to see the impact
of explosions

No long-term increase NO2 was found for
the sites associated with shelling

Not really suitable for analysing the
impact of explosions:

- NO2 is not among the most significant
pollutants released during the explosion

- S-5P sensors not sensitive enough to
record the growth of individual daily
explosions

MeTogonoria TakoX byna nepeBipeHa, Wwo6
no6auuTtu Bnaus BnbyXxis

He 6yno BUABNEHO AOBroCTPOKOBOIO 3pOCTaHHA
KoHuUeHTpauii NO2 B micuax NoB’A3aHUX 3
obcTpinamm

He ay»Ke niaxoauTtb A8 aHanily BNaMBy BMOyXis:

- NO2 He BXOAUTb A0 YMNC/1a TOTOBHUX
3abpyaHIOIOYNX PEYOBUH, LLIO BUAINAOTLCA B
aTmocdepy nia 4yac Bubyxy

- CeHcopun S-5P HegoCTaTHLO YyTAMBI ANA
PEECTPALLi 3pOCTAaHHA KOHLUEHTpaLii Big 0bcTpinis
B pO3pi3i 40O60BUX LUKAIB



Aakyio 3a yBary!

Marcela Cernochova
& Clean air for Ukraine

marcela.cernochova@arnika.org
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