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Technogenic pollution of the environment has a negative impact on the health of the population. At-
mospheric air is an integral component of the environment, which is associated with the most part of health
risks from environmental factors. The risk concept makes it possible to obtain a quantitative assessment of
the potential and real danger to public health, implied with the levels of exposure to adverse environmental
factors in the real conditions of populated areas.The purpose of the study is to assess the pollution of at-
mospheric air in connection with the health risk to the population of Rostov-on-Don. Monitoring of atmos-
pheric pollution is carried out at seven fixed stations of the State Environmental Observing Service of the
Rostov State Hydrometeorological Service. The average annual and maximum concentrations of eight air
pollutants were analyzed. Excess ratio of admissible concentration limit and complex index of air pollution P
were used as indicators characterizing air pollution. For risk assessment, the risk of immediate action (reflex
effects), chronic intoxication, and carcinogenic risk were calculated.Rostov-on-Don is a large industrial and
administrative-territorial center, a transport hub. Motor transport plays the leading role in the atmospheric air
pollution of the city. The atmospheric air of Rostov-on-Don is polluted above the permissible hygienic stan-
dards. The pollution level in the central part of the city, determined by the indicator P (average annual con-
centrations) is in 1.5 times higher than in the relatively clean Northern residential area. The risk of immediate
action in the central part of the city is in 3.38 times higher, the risk of chronic intoxication is higher in 2.05
times, compared to the Northern residential community of the city. According to the results of the risk as-
sessment on immediate action and chronic intoxication from air pollution, the most dangerous to the health
of the population are suspended substances, nitrogen oxides, carbon monoxide, phenol and formaldehyde.
Chromium and formaldehyde mainly contribute to the formation of carcinogenic risks from the air pollution.
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[Knumoe I1.B., bacunaua M.A. OueHka 3arpsi3HeHUs1 atTMocd)epHOro Bo3agyxa U puck ansa 3go-
poBbsl HaceneHus PocTtoBa-Ha-[loHY]

TexHoreHHoe 3arpsi3HeHne oKpyXalllen cpefibl OKa3blBaeT HeraTMBHOE BNUSAHUE Ha COCTOsIHME 300-
poBbs HaceneHusi. ATMocdepHbI BO3ayX ABNAETCA HEOTbeEMMNEMbIM KOMMNOHEHTOM OKpyXatoLlen cpefbl, ¢
KOTOpbIM CBsidaHa Hambonbluasi YacTb PUCKOB AN 340POBbsl OT BO3AENCTBMSA (DAKTOPOB OKpYXKatoLlewn cpe-
Obl. KoHuenuusa pucka no3songeT nonyyntb KONMUMYECTBEHHYIO OLIEHKY MOTeHUuanbHOW U peasnbHON onacHo-
CTW ONSA 300POBbS HACENEHMWS, UMMITMLUUPOBAHHYK C YPOBHAMUW BO3OENCTBUA HEGNAronpusiTHbiXx hakTopoB
cpedbl B pearbHbIX YCIOBUAX HaceneHHbIX MecT.Llenbio nccnegoBaHus 9BRASETCS OUEHKa 3arpsi3HeHus at-
MOC@epHOro Bo3gyxa B CBA3WM C PUCKOM ANS 340POBbs HaceneHwws r. PocTtosa-Ha-[oHy. HabniogeHve 3a
3arpsi3HeHMeM aTMocepbl OCYLLECTBNAETCHA HA CEMU CTaUMOHAPHbIX CTaHUMsIX FocynapCTBEHHOM CryXObl
HabngeHun 3a coctosHMeM okpyxarowen cpegpl Poctosckoro LIFMC. Beinv npoaHanv3npoBaHbl cpegHe-
rogoBble N MakCMMaribHble KOHLIEHTPAaL MM BOCbMU 3arpsa3HsoLWnMX aTtMocdepHbIi BO3Ayx BelecTs. B kave-
CTBE MoKasaTenemn, XapaKTepuayrLwmux 3arpsi3HeHne aTtMocdepHoOro Bosdyxa Obin MCNonb30BaHbl KpaT-
HocTb npesbiweHus MOK n koMnnekcHbIn nokasaTtenb 3arpsasHeHns Bosayxa P. [Ina oueHku pucka paccyu-
TbiBanncb pUCK HemeaneHHOro AencTBus (pednekTopHblX 3PdEKTOB), XPOHUHECKON MHTOKCUKALIMN N KaH-
LeporeHHbIn  puck.PocTtoB-Ha-[JoHYy SBNSETCS  KPYMHbIM  WMHOYCTpUanbHbIM U aAMUHUCTPATUBHO-
TeppuTopuanbHbIM LEHTPOM, TPAHCMOPTHLIM Y3roM. Beayluyio ponb B 3arpa3HeHMn aTMocdepHOro Bosayxa
ropoga urpaet aBTOMOOUIbHBINA TpaHcnopT. ATMocdepHbI Bo3ayx PocToBa-Ha-[loHy 3arpsisHeH Bbllle 40-
NYCTUMbIX TMIMEHNYECKUX HOPMAaTUBOB. YPOBEHb 3arpsi3HEHNs1 B LLeHTparnbHON YacTu ropofa onpeaeneHHbIn
C NomolLLblo Nokasatena P (cpeaHerogoBble KoHUeHTpauuun) B 1,5 pasa Bbille YeM B OTHOCUTESNBHO YMCTOM
CeBepHOM xurnom maccue. Puck HeMeaneHHoro AeWCTBMS B LIEHTPanbHOW 4acTtu ropoga Bbiwe B 3,38
pasa, pUCK XPOHMYECKOWN MHTOKCMKaumMm Bbiwe B 2,05 pasa, no cpaBHeHU0 ¢ CeBepHbIM XUIbIM MacCUBOM
ropoga. o pesynbTatam OLEHKN pUCKa HEMELEHHOro AEUCTBUS N XPOHMYECKOM MHTOKCUKALMK OT 3arpss-
HEeHWs1 aTMOCepHOro Bo3ayxa HambonbLLY Yrpo3y Angd 300pOBbSA HACENEHNs: NPeACTaBnsOT B3BELLEHHbIE
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BelllecTBa, OKUCHbl a30Ta, okeug yrnepoga, deHon u dopmansgerna. B dopmmupoBaHmne KaHLeporeHHoro
pyCKa OT 3arpsi3HeHMs aTMOCHEPHOro BO3Ayxa OCHOBHOW BKIag BHOCAT XpPOM 1 oopmMarnbaerva.
KntoyeBble cnoBa: pyck Ans 300pOBbs, 3arpsi3HeHe atMocepHOro Bo3ayxa.
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Knumoe [lNlemp Banepbesuy — kaHOuGam 6uonoaudeckux Hayk, doueHm. [JoHckol eaocydapcmeeHHbIL
mexHuyeckul yHugepcumem. 2. Pocmos-Ha-LJoHy, Poccus.

GacunauaMapuaHa ApmemosHa - OoKkmop gunocogckux Hayk, npogbeccop.
LoHckolzocydapcmeeHHbilimexHu4YeckulyHueepcumem. 2. Pocmos-Ha-/JoHy, Poccusi.

Technogenic pollution of the environment has a negative impact on the health of the
population.Multicomponent emissions of industrial enterprises and vehicles lead to an in-
crease in morbidity and mortality in the human population.The contribution of anthropogen-
ic factors to the formation of various pathologies varies in the range from 10 to 60%, de-
pending on the place and conditions of residence [3].Atmospheric air is an integral compo-
nent of the environment, which is associated with the most part of health risks from envi-
ronmental factors [6].It remains relevant to study the human health dependence indicators
on environmental pollution in industrial and urbanized regions. Damageassessment to the
human health is one of the priority areas of human ecology [5]. The concept of risk makes
it possible to obtain a quantitative assessment of the potential and real danger to public
health, implied with the levels of exposure to adverse environmental factors in the real
conditions of populated areas [4].

The purpose of the study is to assess the pollution of atmospheric air in connection
with the health risk to the the population of Rostov-on-Don.To characterize air pollution,
the data published in the Yearbooks “The state of atmospheric pollution in cities in Russia”
[1] and the Environmental Bulletin of the Don were analyzed [7]. Monitoring of atmospheric
pollution is carried out at seven fixed stations of the State Environmental Observing Ser-
vice of the Rostov State Hydrometeorological Service. The stations are subdivided into
“‘urban background”, in residential areas (stations NoNo 2, 21, 55), “industrial”’, near enter-
prises (stations NoNo. 44, 52), and “auto”, in the area with an intensive traffic (stations No.
29, 51) [7]. The average annual and maximum concentrations of eight air pollutants were
analyzed. Excess ratio of admissible concentration limit and complex index of air pollution
P were used as indicators characterizing air pollution [2]. For risk assessment, the risk of
immediate action (reflex effects), chronic intoxication, and carcinogenic risk were calcu-
lated [2]. The risk was defined as individual, representing the probability of health effects
manifestation at real concentrations of pollutants in the ambient air.

An immediate risk assessment was carried out for substances, whichMPCm.r. are
substantiated by the reflex effect. The risk significance shows the proportion of the popula-
tion in the area that at the time of reaching the maximum concentrations could experience
adverse reflex reactions - a sense of smell, an irritating effect, etc. The risk assessment of
chronic nonspecific intoxication was carried out for a period of 70 years, taking into ac-
count the assumption that the estimated situation is typical and the detected trends in at-
mospheric air pollution will persist for a period of seventy years. The same assumption ap-
plies to the calculation of carcinogenic risk [2]. Rostov-on-Don is a large industrial and ad-
ministrative-territorial center, a transport hub [7]. The leading role in the pollution of the
atmospheric air of the city is played by road transport [1].Rostov-on-Don refers to the terri-
tories with an increased atmospheric pollution potential due to the anticyclonic type of
weather, temperature inversions, dust storms.
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Cluster analysis of mean annual concentrations of suspended solids, sulfur dioxide,
carbon monoxide and nitrogen dioxide showed that the stations for monitoring atmospheric
pollution of Rostov Hydrometeorological Service NoNo 2, 21, 55, 44 and 29 located in dif-
ferent city districts enter in one cluster, and station No 51, situated at the confluence of
large highways in the central part of the city refers to the other cluster that is connected
with a higher atmosphere air contamination level.The city receives (in the period of 2008-
2013) carbon dioxide in the amount of 85.02 thousand tons / year, nitrogen dioxide - 15.32
thousand tons / year, as well as sulfur dioxide, solid particles and other matter from statio-
nary sources and vehicles. The contribution of motor vehicles comprised 95.8% of carbon
monoxide emissions, 86.3% of nitrogen dioxide emissions and 93.8% of total anthropo-
genic emissions into the air.To assess the risk to public health, three urban areas were se-
lected.Part of the city center, located at the intersection of high-traffic roads (adopted as
point I, corresponds to station No. 51 of Rostov Hydrometeorological Service). The territo-
ry affected by the industrial site, with enterprises of machine building, metalworking and
other industries (point I, corresponds to station No. 52). The residential area in the north-
ern residential area of the city is relatively remote from the industrial centers (point Ill, cor-
responds to station No. 55).

The average concentrations for the period of 2008-2013 in the point | exceed MPC in
2,41 times, nitrogen dioxide — in 2,21 times, nitrogen oxide — in 1,76 times, carbon mo-
noxide in 1,22 times. The maximum single concentrations of suspended substances ex-
ceed the hygienic standard in 3.83 times, carbon oxide in 3.8 times, nitrogen dioxide in
2.15 times, formaldehyde in 1.76, nitrogen oxide in 1.72, phenol - 1.67 times. At point Il,
average concentrations of nitrogen dioxide exceed the hygienic standard in 1.26 times,
suspended substances in 1.25 times. Maximum concentrations of suspended substances
exceed the hygienic standard in 2.36 times, formaldehyde - 1.69 times, carbon oxide -
1.68 times, phenol - 1.32 times, nitrogen dioxide - 1.16 times, nitrogen oxide - 1,12
times.At point Ill, the average concentration of formaldehyde exceeds the MPC in 1.18
times.The maximum concentrations of suspended solids exceed the hygienic standard in
2.1 times, phenol in 1.87 times, formaldehyde in 1.68 times, carbon monoxide in 1.13
times.

The average value of the complex parameter P of the eight atmospheric admixtures
calculated at the average annual concentration at point | comprised 6.51 points, which is
estimated as a dangerous degree of atmospheric pollution, at point Il - 5.1 points, is esti-
mated as a dangerous degree of atmospheric pollution, and at point Ill - 4.0 points, is es-
timated as an alarming degree of air pollution. The indicator P, calculated for the maximum
single concentrations at point | comprised 29.44 points, at point Il - 19.12 points, at point IlI
- 15.66 points. At all three points, the degree of atmospheric pollution calculated at the
maximum single concentrations is estimated as a cause for concern. The results of the
health risk assessment are presented in the table.

Individual risk for public health from air pollution in three selected zones
of Rostov-on-Don (in unit fractions)

Riskofimmediateaction | Riskofchronicintoxication Carcinogenicrisk
pointl 0,46 0,305 0,000293
point Il 0,184 0,170 0,000259
point Il 0,136 0,149 0,000276

The total risk of immediate action was determined by the maximum risk of a single
admixture among all the harmful substances that affect it. In points | and I, the risk of im-
mediate action is determined by the effect of carbon monoxide on the population, and at
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point 1l - suspended substances. At point I, the contribution of suspended solids to the
formation of the risk of chronic intoxication comprised 24.38%, nitrogen dioxide 23.4%,
carbon dioxide 19.05%, nitrogen oxide 18.76%, phenol 7.03%, formaldehyde - 5.12%.At
point Il, the contribution of nitrogen dioxide to the risk of chronic intoxication comprised
26.07%, suspended substances - 25.84%, carbon monoxide - 21.09%, nitrogen oxide -
9.39%, phenol - 8.21%, formaldehyde - 6 , 34%. At point Ill, the contribution of formalde-
hyde to the risk of chronic intoxication is significantly higher and reaches 21.33%, the con-
tribution of suspended solids is 18.31%, nitrogen dioxide is 18.20%, phenol is 18%, carbon
monoxide is 17.78%, nitric oxide - 4.5%.

Carcinogenic risk was estimated from concentrations in the ambient air of formalde-
hyde, benzpyrene, and metals (chromium, nickel, lead).The greatest danger to the health
of the population from the assessment of carcinogenic risk is chromium and formaldehyde.
At point I, the contribution of chromium is 57.34%, formaldehyde - 40.37%. At point I, the
contribution of chromium is 59.07%, formaldehyde - 38.56%. At point Ill, the contribution of
chromium in the total carcinogenic risk is less and comprises 41.72%, at that the contribu-
tion of formaldehyde reaches 56.33%.

The results of the study are summarized in the following conclusions:

1. The level of pollution in the central part of the city is determined by the indicator P
(average annual concentrations) 1.5 times higher than in a relatively clean northern resi-
dential area.

2. The risk of immediate action in the central part of the city is 3.38 times higher, the
risk of chronic intoxication is higher in 2.05 times, in comparison with the northern residen-
tial area.

3. According to the results of the risk assessment on immediate action and chronic
intoxication from air pollution, the most dangerous to the health of the population are sus-
pended substances, nitrogen oxides, carbon monoxide, phenol and formaldehyde.

4. Chromium and formaldehyde mainly contribute to the formation of carcinogenic
risks from the air pollution.
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