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2. Scientific substantiation of the air quality hygienic assessment framework

Pedepar:

1. Incepraliist npucBsY€Ha HAYyKOBOMY OOI'PYHTYBaHHIO PO3PO0OJIEHHSI TEOPETUYHUX Ta METOAUYHUX 3aca], OLI0
YIOCKOHAJIEHHSI Tiri€HiYHOI CKJIa40BOi MDKIVMCLUIIIIHAPHOI CUCTEMHU OLiHKU SIKOCTi aTMOC(EPHOro MOBITPS, sIKa
6a3yeTbCsl HA IMOBIpHICHOMY MiZIXOZi Ta BUKOPUCTAaHHI HOBUX iH(pOpMaLiiHUX TeXHoJIorii. Ha migcrasi
IIPOBEEHUX JOCiIKeHb JaHO €KOJIOrO-TirieHiuHy OLiHKY 3a6pyAHEHHS aTMOC(EPHOTo MOBITPs Ha Pi3HUX
TepUTOPisix YKpaiHy; afjanToBaHO IPOrpaMHi KOMIUIEKCHU 151 MOKJIMBOCTI pO3paxyHKiB ycepeHEHUX
KoHUeHTpauin 3P y INIIIA 3a pi3Hi nepiogy ycepeHEHHS, 10 AO3BOJIMIIO OLiHUTH PU3UK 3I0POB'Sl HACEJIEHHS SIK 32
YMOBU XPOHIYHUX, TaK i FOCTPUX iHTISLiIHYUX BIJIMBIB Bifj BUKU/IB Pi3HUX BUJIiB MPOMUCJIOBUX MiJIIPUEMCTB Ta
aBTOTPAHCIOPTY; PO3LIMPEHO METOANYHI IPUIHOMU /111 pO3pO0JIeHHs IPOINO3HULIii II0A0 OpraHizalii cuctemMu
MOHITOPUHTY aTMOC(EPHOTO MOBITPSI Ta BIPOBAI’)KEHHSI CllocTepexkeHb 3a PM10, PM2.5 Ta 030HOM; 3alIpOIIOHOBAHO
YIOCKOHAJIEHHSI METOAMYHOI 62311 32 paXyHOK BIIPOBAPKEHHS METOZ0JIOTI OL[iIHOK PU3UKY 715 370POB'Sl HACEJIeHHS

y IPOLEeNyPY NOTOAKEHHS JOKYMEHTIB, y SIKUX OOI'PYHTOBYIOTbCSI OOCSITY BUKU/IB /1711 OTPMMAHHS 03BOJIY Ha



BYKUIY (B YaCTUHI OOrpyHTyBaHHS Po3MipiB C33) Ta 3aTBEPAKEHHS TEXHOJIOTYHMX HOPMATUBIB TOITYCTUMUX
BUKU/IiB; pO3pO06JIEHO Ta OOIPYHTOBAHO CUCTEMY TirieHi4HOI OLiHKU SIKOCTi MOBITPSI Ha Jep>KaBHOMY PiBHI SIK

CKJIaI0BOI COLiaJIbHO-TIri€eHiYHOTO MOHITOPUHTY.

2. The dissertation is devoted to the scientific substantiation of the theoretical and methodological foundations of
the hygienic component in the interdisciplinary framework of air quality assessment, which is built on probabilistic
argumentation and utilizes the latest information technologies. The ecological-hygienic and physical-geographical
estimations of influence zones of investigated territories of 43 industrial enterprises and road transport is carried
out based on the performed researches. The average concentrations of pollutants in the surface layer of
atmosphere (SLA) from emissions of different types of industrial enterprises and motor vehicles were calculated
using the ISC-AERMOD View software package. The ratio of average concentrations of pollutants to the total air
pollution was estimated and the average ratio between: average daily and maximal single concentrations was
determined at the level of 0.17 (Cad=0.17?Cms); average annual and average daily concentrations at the level of 0.1
(Caa = 0.1?Cad). Methodical approaches to determining the location of automated monitoring stations were
conceptualized on modelling and human health risk assessment' results. Proposals for the organization of a
regional automated network of air quality monitoring on the example of Dnipropetrovsk region are developed.
Instrumental measurements (31270 samples) of mass concentrations of PM10, PM2.5, ozone were carried out and
the need to expand monitoring programs in Ukraine was shown. It was found that the population remains under
chronic inhalation exposure to PM10 (mainly in April, May, September, October, due to adverse meteorological
conditions and aerobiological pollution) and PM2.5 (mainly in November-March during the heating season). Peaks
of maximum mass concentrations (>0.2 mg,/m3) of ozone were recorded in May and June, which, according to
WHO assessments, increases the number of additional cases of daily deaths by 3-5 %. Developed, evaluated and
established, using hygienic approaches, perspective and current technological standards for permissible emissions
of pollutants and developed the conclusions for the best available technologies and management methods (BAT;
recommended by the EU) for different types of equipment. It is shown that it is impossible to implement the BAT
conclusions approved and recommended by the EU without taking into account health impact assessments, due to
the specifics (effects of potentiation and summation of pollutants; background concentrations) of industrial air
pollution and without stricter requirements for standardization of its quality in Ukraine. Efficiency of the
methodology of human health risk assessment is proven for the state sanitary-epidemiological examination of
materials to justify the size of sanitary protection zones for industrial enterprises of I-II class of danger. It
demonstrates the importance of this methodology implementation to the permitting procedures in order to adopt
management solutions at the legislative level. Levels of non-carcinogenic risk in the assessment of acute
(HQacute= 1.1?7.9) and chronic (HQchrohic=1.1?8.5) inhalation effects of priority pollutants of industrial enterprises
(metallurgical, oil refining, chemical, machine-building, coke-chemical, mining, thermal power plant, construction,
production of oil and animal fats, livestock complexes) and vehicles was determined for the health of the exposed
population of the studied cities. Such risk levels (HQ = 3.0?6.0; HQ?6), according to WHO recommendations,
correspond with moderate and high levels of air pollution and can cause weak and pronounced effects
respectively, especially in vulnerable groups (elderly, pregnant women and children). Levels of individual
carcinogenic risk (ICRtotal) and individual risk of mortality (IRM) from inhaled exposure to PM10 was estimated for
the exposed population. It is determined that the possible social costs of air pollution to the population in the form
of an additional individual risk of cancer for the studied objects can range from 9 cases per 10,000 to 5 cases per
1,000 population. In the form of additional cases of deaths caused by inhalation of PM10 it can range from 8 cases
per 10,000 to 3 cases per 1,000 population. A risk management algorithm has been created and the system of
hygienic air quality assessment has been improved by introducing a probabilistic approach and modern
methodological tools into sanitary-epidemiological and environmental practice (creation of an intersectoral model
of executive partnership). It aims the implementation of acceptable risk for public health at the state level due to
the impact of population by various objects of economic activity and road transport.
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