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OLEHKA 3ABOJAEBAEMOCTN HACEAEHWSI B CBs3U C 3AI'PA3HEHNEM
ATMOC®EPHOI'O BO34YXA BBIbBPOCAMM IIOANTOHA TBEP AbBIX
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Kaxablit rog, 8 Mupe nossisetca nopaaka 720 MUAAMapL0B TOHH NPOU3BOACTBEHHbIX U BbITOBbIX OTXOA0B. MOSIMIOHbI 3aX0POHEHUs OTXOA0B OKa3bl-
BatOT HEDB1AroNpPUATHOE aHTPOMOreHHOE BO3AENCTBIUE Ha OKPYKAIOLLLYIO CPey 1, TakM 06pa3om, ABNAKOTCA NOTEHLIMaNbHbIM GaKTOPOM, BAIAOLLMM
Ha 34,0pOBbE HaceneHus.

Lienb nccnepoBaHuA: oLeHKa 3ab0s1eBaeMOCTH HaceNeHUs B CBA3M C 3arpsA3HEHMEM aTMOCEPHOro BO3AyXa BbIGpocamu NONUToHa TBEPAbIX KOMMY-
HasbHbIX 0TX0A08 (TKO).

Matepuan u metoabl: Npu NPOBEAEHWUN UCCNEL0BAHMA UCMOMb30BANNCh MaTepUabl MPOEKTa CaHUTAPHO-3aLWLMTHOM 30HbI (C33) Ana noauroHa TKO
«JleBobepeskHblin» (HoBocnbupckas 061acTb), MaTepmanbl HE3aBUCUMOM UCMbITaTeNbHOW 1abopaTopuM ra3oreoXMMUYecKmx nccneaosaHmii buorasa,
NPOTOKO/bl NPO6 aTMOCHEPHOTO BO3AyXa B TOUKAX KMIOK 30HbI, NPOTOKO/bI NPob aTMocdepHOro Bo3ayxa B TouKax rpaHuy, C33, npefocTaBieHHble
HesasucMMmoM nabopatopueit (n=52), AaHHble MEAULMHCKUX KapT (n=723).

Pe3ynbratbl: nepeyeHb NPUOPUTETHBIX XMMUYECKUX BELLECTB, NOCTYNAOLWMX B aTMOCHEPHbIV BO3AyX, BKNtOYan B ceba 10 BelecTs, U3 KOTOPbIX Hau-
60nee onacHbIMK A1 340POBbA YENI0BEKA ABAAAUCH: 6eH30/1, opmupyowwmin 94% BKNaLa B KaHLLEPOTEHHYIO OMAcHOCTb, M BELLECTBA C BKNALOM B
HeKaHLeporeHHyto onacHocTtb: deHon (70,9%), ammuak (7,8%), meTaH (7,4%), aumetunbenson (7,1%). s uenei pacyéra OTHOCUTE/NILHOTO PUCKa
chopmmpoBaHbl: rpynna HabaoAeHWs 1 rpynna KoHTpoAs. Mo pesynbraTam pacyéra onpesesieHbl CTaTUCTUYECKM 3HAUMMble BENUYMHBI OTHOCUTENb-
Horo pwcka 3abonesaemoctut (RR=2,8, p<0,05) 1 BbIcOKOM YacToTbl 0bpaluaemocTn (RR=5,7, p<0,05) no NoBoAy OCTPbIX U XPOHUYECKUX BonesHel op-
raHoB AblxaHus, 3a6onesaemocTti aHemuamm (RR=2,9, p<0,05) B3poc/a0ro HaceseHu s, NPokKMUBatoLLEro B6113M NOAUTOHA TBEPALIX ObITOBbIX OTXOA0B.
3aknoyeHune: BbIBOAbI NPOBEAEHHOM paboTbl NOATBEPHKAAIOT HeraTUBHOE BAMAHKE nonuroHa TKO «/leBobepeskHbIV» Ha 340pOBbe HAaCceNEHUA.
Kniouesble cnoBa: nosuzoH meépdbix bbimoseix omxodos, ammocgepHsili 8030yx, 8bI6pOChI, 3a6071€8a€MOCMb, OMHOCUMENbHLIU PUCK.

Ana yntuposaHmua: 3ybuosckas HA, Hosukosa WU, Kyaukosa OM. OueHka 3a60/1€BaeMOCTU HACEEHNA B CBA3M C 3arpA3HeHMem aTMochepHOro Bo3ayxa
BbIBPOCaMM NONMUTOHA TBEPABIX KOMMYHa/IbHbIX OTXOL0B. BecmHuk AsuyeHHsbl. 2026;28(2):325-35. https://doi.org/10.25005/2074-0581-2026-28-2-325-335

ASSESSMENT OF POPULATION MORBIDITY ASSOCIATED WITH ATMOSPHERIC
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Background: Approximately 720 billion tons of industrial and household waste are generated each year globally. Landfills exert a significant anthropogenic
impact on the environment and are a critical factor influencing public health.

Objective: To assess population morbidity in relation to air pollution caused by emissions from a municipal solid waste (MSW) landfill.

Methods: This study used data from the sanitary protection zone (SPZ) project for the Levoberezhny landfill (Novosibirsk Region, Russia),
gas-geochemical biogas analysis conducted by an independent testing laboratory, and atmospheric air sampling protocols from both
residential areas and SPZ boundaries (n=52). Public health impacts were evaluated using medical records from a sample of 723 individuals.
Results: Ten priority chemical substances were identified in atmospheric emissions. Benzene was determined to be the primary contributor
to carcinogenic risk (94%). Key contributors to non-carcinogenic hazards included phenol (70.9%), ammonia (7.8%), methane (7.4%), and
dimethylbenzene (7.1%). Relative risk (RR) was calculated by comparing a study group to a control group. The results revealed statistically significant
increases in the risk of morbidity (RR=2.8, p<0.05) and a higher frequency of medical consultations (RR=5.7, p<0.05) for acute and chronic
respiratory diseases. Additionally, a significantly higher incidence of anemia (RR=2.9, p<0.05) was observed among adults residing near the landfill.
Conclusion: The findings confirm that the Levoberezhny MSW landfill has a measurable negative impact on the health of the surrounding population,
particularly respiratory and hematological conditions.
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BBEAEHMUE

Kaxapln rog, B mupe nossasetca nopagka 720 munnvapros
TOHH NPOU3BOACTBEHHbIX 1 ObITOBbIX OTXOA0B, MPM 3TOM Ha KaxKA0ro
XKUTensa Hawwei naaHeTbl npuxogmtea 0,75 Kr oTxo40B B AeHb (Bce-
MUpPHbIN 6aHK, 2022) [1]. Okono 96% Bcex 0TX040B B POCCHM BbIBO3UT-
CA Ha MOAWIOHbI M CBaNKM. EXXerogHo nog NosMroHbl U CBa/IKU OTBO-
4ATcA naowaamn pasmepom 6onee 10 Thbicay rektapos [2-5].

MONUrOHbI 3aXOPOHEHWUA OTXOAO0B OKa3blBatoT HebnaronpuaT-
HOe aHTPOMOreHHOe BO3AENCTBME HA OKPYXKAIOLLYIO cpeay, ABAAACH
MCTOYHMKOM MOCTYNIEHWNA 3arPA3HAIOLLMX BELLECTB B aTMOCHEpHbIV
BO3yX, NOYBY, NMOBEPXHOCTHbIE U TPYHTOBbIE BOAbI, PACTUTE/bHbIV
NOKpoB [6, 7]. Ha 0CHOBaHWUM AiMTeNbHbIX HABNOAEHMI, K/HOUYEBbIMMU
3arpAsHATENAMM, MPUCYTCTBYIOLLMMU B GUALTPATE C MOIMIOHOB TBEP-
[bIX KOMMYHA/IbHbIX OTXOA,0B, OKa3a/IMCb TaKME BELLECTBA, KaK XPOM,
Mefb, MapraHew, CBUHeL, XN0puapl, HUTPaTbl, pocdaTtbl, aMMOHMNR,
cynbdaTbl, PTYTb, @ TAKKE APYIve TAXKENbIe MEeTaN bl U TOKCUYHbIE CO-
eanHenus [7, 8).

Mpy GYHKLMOHMPOBAHMM NOSMIOHA TBEPALIX KOMMYHA/bHbIX
otxofoB (TKO) obpasyetca cBanoYHbIN ra3, KOTOPbIA COCTOWT, rnaB-
HbiM 06pa3om, u3 meTaHa (55-75%) u yrnekucnoro rasa (25-45%);
TaKKe B ero cocTaB BXOAMT CEPOBOAOPOA, aMMMAK, OKCUAbI a30Ta U
[pyrve BellecTsa (Hanpumep, 6eH3on, 6eHs(a)nnpeH, deHon, Kcnion,
[MOKCUHbI, MepKanTaHbl), cocTaBastowme meHee 1% [5, 6, 9-12]. O6b-
éMbl BbIOPOCOB 3arpA3HAIOLLMX BELLECTB 3aBUCAT OT paga GaKkTopos,
CBA3@HHBbIX C 3KCMJyaTaLMen NoANUIoHa, TaKMX KaK ero akTMBHas no-
Waab, NPOAOIKUTENBHOCTb GYHKLMOHUPOBAHMA, 0bLLee KONNYECTBO
HAKOM/IEHHbIX OTXOZO0B, COOTHOLUEHWE ObITOBbIX U MPOMbILIIEHHbIX
bpaKumMin, cOCTaB OpPraHUYECKUX M HEOPraHUYECKUX KOMMOHEHTOB,
BNAYKHOCTb OTXOZ0B, Ha/IMUME CUCTEM OYMCTKM U ap. [5, 8, 13, 14].

MonuroH ana xpaHenna TKO 1 NPOMBbILWIEHHbIX OTXOA0B Hera-
TUBHO B/IMAET Ha OKPYMKAIOLLYIO Cpesy, COo3/aBas KOMMIEKCHbIN Xa-
paKTep 3arpA3HEHUN, YTO, HECOMHEHHO, HAaXOAMUT OTPAKEHWE B YXYA-
LeHUW 340p0BbA HaceneHus. B pesynbtate 0gHOMO U3 UCCIeL0BaHWUI
6bIN0 YCTAHOB/IEHO, YTO KUTENW, MPOXKMBAtOLWME BOAM3U NOAMIOHA
TKO, valle cTpagatoT 3ab60n1eBaHMAMMN AbIXaTeNbHbIX NYTEN, cepaey-
HO-COCYAMCTOM, HEPBHOW M MOYEMO/IOBOM CUCTEM, A TaK¥KE OHKOOTU-
YeCKUMM 60ne3HAMU. BblNo BbIABNEHO, YTO YPOBEHb 3arPA3HEHHOCTM
BO34yXxa B6/M3M NONUIOHA NMPAMO CBA3AH C POCTOM YMc/a 3abonesa-
HWIA cpeay MecTHOTO HaceNeHNs, 0COBEHHO CUIbHO 3Ta 3aBUCUMOCTb
NPOC/NEKMBAETCA ANA HOBOOOPA30BaHMiA, bone3Hel NErkvx 1 cepaua,
a TaK»Ke MaToNorMmn KOCTHO-MbILIEYHOW M HepBHOM cucTem [15].

B apyrux uccnefoBaHuAx M 0630pax AMTepaTypbl NOABAAETCA
BCE 60/Iblle AOKA3aTENbCTB TOMO, YTO 6AM30CTb K HEOUMLLEHHBIM OT-
XO4aM CBA3aHa C BPOXKAEHHBIMM aHOMANMUAMM, HU3KOW Maccoi Tena
NpU POXKAEHWUM, PECNIMPATOPHBIMM 3a60/1€BAHUAMM U MOBbILLEHHbBIM
pUCKoM paka [16, 17].

/3yueHune BANAHMA BO3AENCTBUA XMMUYECKMX BELLLECTB NONNTOHA
Ha 34,0p0BbE HaceNneHUs 1 paspaboTka Mep Mo ero NpeaynpexaeHno
ABNAETCA aKTyaIbHOM 1 CTPATernyeckom 3aia4eit Ha COBPEMEHHOM 3Ta-
ne. C y4ETOM MMEIOLLMXCA }KaNob HaceneHus, NPoXMBatoLLero B6m3u
nonuroHa TKO, nocTynatoLwux B Te4YeHNe HECKONbKUX NET B perMoHasb-
Hble opraHbl Bractv, B PenepanbHyio cnyby no Hagzopy B cdepe
3alWMTLI NPaB NoTpebuTeneit n Gnarononyuns Yenoseka, bbino nNpesa-
JIOKEHO MPOBECTU LOMNOMHUTENbHbIE UCCNELOBAHMA, LIEbI0 KOTOPbIX
6bI710 NOATBEPXKAEHME UK ONpoBepKeHne pakTa HebaronpUATHOro
BAMAHMA BbIGpocoB nonmroHa TKO «/leBobepekHbIN» Ha CaMouyBCTBUE
1 300pOBbe. B xo4e aHann3a MaTepranos, NoNyYeHHbIX OT YnpasaeHus
PocnoTpebHag3opa no Hosocnbupckoit 06/1acTi, YCTaHOBAEHO, YTO
Kan100bl HaceNeHNS B OCHOBHOM HOCMAW HeomnpeaeNEHHbIV XapaKTep 1
3aK/IH0YaNCh B YXYALWEHMM CAMOYYBCTBUSA M KAaYECTBA JKU3HMU.
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INTRODUCTION

Globally, approximately 720 billion tons of industrial and
household waste are generated annually, with the average per-
son producing 0.75 kg of waste per day (World Bank, 2022) [1]. In
Russia, approximately 96% of all waste is disposed of in landfills
and open dumps, which expand by more than 10,000 hectares
each year [2-5].

Waste disposal sites exert a significant anthropogenic im-
pact on the environment, serving as point sources of pollutants
that enter the atmosphere, soil, vegetation, and surface and
groundwater [6, 7]. Long-term monitoring indicates that land-
fill leachate primarily contains hazardous substances, including
chromium, copper, manganese, lead, mercury, and other heavy
metals, as well as chlorides, nitrates, phosphates, ammonium,
sulfates, and various toxic compounds [7, 8].

During the operational phase of a municipal solid waste
(MSW) landfill, landfill gas is generated. This gas is predominant-
ly composed of methane (55-75%) and carbon dioxide (25-45%),
with trace amounts (<1%) of highly toxic substances including
hydrogen sulfide, ammonia, nitrogen oxides, benzene, benzo(a)
pyrene, phenol, xylene, dioxins, and mercaptans [5, 6, 9-12]. The
volume of these emissions is influenced by several operational
factors, including the landfill's active surface area, operating du-
ration, total waste accumulation, the ratio of household to indus-
trial fractions, moisture content, and the efficacy of existing treat-
ment systems [5, 8, 13, 14].

The cumulative environmental pollution generated by MSW
and industrial waste landfills significantly contributes to the deteri-
oration of public health. Research has demonstrated that residents
living in proximity to these sites experience higher rates of respi-
ratory, cardiovascular, neurological, and genitourinary diseases, as
well as increased cancer incidence. Air pollution levels near land-
fills have been directly correlated with rising morbidity, particularly
regarding neoplasms, pulmonary and cardiac conditions, and pa-
thologies of the musculoskeletal and nervous systems [15].

Furthermore, literature reviews suggest that exposure to
untreated waste is associated with adverse birth outcomes, such
as congenital defects and low birth weight, as well as chronic re-
spiratory diseases [16, 17].

Investigating the public health impacts of landfill-derived
chemicals and developing preventive measures are critical stra-
tegic priorities. Following several years of resident complaints
submitted to regional authorities and the Federal Service for Sur-
veillance on Consumer Rights Protection and Human Wellbeing
(Rospotrebnadzor), additional studies were commissioned to
evaluate the impact of emissions from the Levoberezhny MSW
landfill. While initial reports from the Novosibirsk Region Office
of Rospotrebnadzor indicated that many complaints were gener-
alized, citing declines in overall health and quality of life, they un-
derscored the need for rigorous scientific confirmation of these
adverse effects.

PURPOSE OF THE STUDY

To assess population morbidity associated with atmospheric
pollution from MSW landfill emissions.

METHODS

To achieve the research objective, the following tasks were
established: characterizing the MSW landfill and its geographical
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LLENb NCCNEAQOBAHUA

OueHKa 3a601eBaEMOCTU HACENEHMUA B CBA3M C 3arpsA3HEHMEM aT-
MochepHOro Bosayxa Bbibpocamu nonmroHa TKO.

MATEPUAN U METOAbI

[ns [OCTUKEHMA NOCTaBNEHHOM Liean Bblav NoCTaBAEHbI Creay-
toLLMe 334a4M: AaTb XapaKTepuCTUKy noamroHa TKO 1 mecTa ero pac-
MONOXKEHUA; ONpeaennTb NOTEHLMANbHbIE 3arPA3HUTENN aTMOocdep-
HOro BO34yXa OT BO3AeicTBuA Bbibpocos nonuroHa TKO; onpeaenmntsb
KPUTUYECKME OpraHbl M CUCTEMBI, NOABEPKEHHbIE BO3AENCTBUIO NPK-
OPUTETHBIX 3arpA3HUTENEN; MPOBECTM aHaNM3 3aD601eBaEMOCTM Hace-
NEHWS, NPOXKMBAIOLLETO B HEMOCPEACTBEHHOM 6AM30CTM OT NOANIOHa
(rpynna HabnoaeHUA) U Ha HEKOTOPOM yaaneHu (rpynna KOHTPons);
onpeaesuTb OTHOCUTENbHbIA PUCK BO3HWKHOBEHMA 3ab0NEBaHUM,
3TMOIOTMYECKM CBA3AHHBIX C Bbibpocamu nonuroHa TKO.

Mpu NpoBeAEHWUM MUCCNeA0BaHUA MCMNOIb30BaNNCL MaTepPUasbl
NPOEKTa CaHWUTapHO-3aWWMTHOM 30HbI (C33) ana noauroHa TKO «/le-
BobepeKHbIi» (HoBocnbupckas 0baacTb), MaTepuasibl He3aBUCUMOIA
UCMbITaTeNbHOV  1abopaToOpPUM Ta30TeOXMMMUYECKUX WCCNEe0BaHMIA
6urorasa (n=3), NpoTOKO/Ibl NPO6 aTMOCHEPHOrO BO3AyXa B TOUKAX M-
N0V 30HbI, NpeaocTaBneHHble PEY3 «LleHTp rurmeHsl 1 annaemmono-
rmmn 8 HoBocnbupckoit obnactn» (n=56), NpoToKkobl Npob atmocdep-
HOTo BO3AyXa B TOUKax rpaHuy, C33, npefocTaBneHHble HE3aBUCUMOM
nabopatopueit (n=52), AaHHble MEANLMHCKMX KapT (n=723).

[ina onpeseneHna NPUOPUTETHBIX 3arpA3HAIOLLMX BELLECTB, CO-
JeprKalumxca B Bblbpocax nonuroHa TKO, a TakKe KPUTUYECKMX opra-
HOB ¥ CUCTEM, NOTEHLMANLHO NOABEPTaOLMXCA BPEAHOMY BANAHUIO
3arpasHuTENein aTMOCchepHOro Bo3zayXa MCnonb30BaAnCh METoAMYE-
CKMe NoAxoAbl, M3N0XKeHHble B PYKOBOACTBE MO OLIEHKE pUCKa AnA
3[10pOBbA HaceneHua®.

[lnA OLEHKM OTHOCUTENILHOTO pUCKa 3aboneBaeMocTV Hacese-
HWS OblAM OnpeseneHbl TePPUTOPUM: TEPPUTOPUA HabAOAEHNS, Ha
KOTOPOW pacro/ioKeHbl AOMA, pasmeLLéHHble BOAM3M rpaHuLbl Mo-
NUTOHa (paccTosiHME OT 3TUX OMOB A0 rPaHMLLbl NOJIMIOHA COCTaBAA-
et 0,3-1,1 KM); TEPPUTOPMA KOHTPOAA, YCIOBHO YMCTan TeppUTOpMS,
Ha KUTeNei KOTOpOoW MpesnoNoXKWUTENbHO HE OKasblBaloT BMAHME
BblbpoCcbl NonnroHa TKO M MHLIX MPeAnpUATUIA — NOTEHLMANbHBIX
3arpAasHuTeNeit aTMocdepHoro Bosayxa (pacctosHue OT 3TUX AOMOB
[10 TPaHULBI MOAMIOHa cocTasnseT 2,7 KM v bonee). Ha npeamert nsy-
yeHus 3ab01eBaeMOCTM HaceNeHna NPOBOAMAACH BbIKONMPOBKa 325
MEAMLMHCKMX KapT B3pOC/abiX M 122 aeTeil, COCTaBAAIOLLMX Fpynny
HabntogeHns, 213 MeanUMHCKUX KapT B3pOC/bIX U 63 AeTeit, cocTas-
NALWMX rpynny KOHTpons. HaceneHue rpynn HabaoAeHUs U KOHTPO-
N XapaKTepPM30BaNOCh MOXOXKMMM COLMANbHO-IKOHOMUYECKUMU 1
KUNULLHBIMU YCIOBUAMM. YUUTBIBANUCD AMArHO3bI MO 3ab0neBaHu-
AM, KOTOPble MOTYT Pa3BUTbCS Y YESI0BEKA NPU XPOHUYECKOM BO3AeN-
CTBUW BbIOBPOCOB MONMUTOHA, TaK}Ke YYMTbIBANACH YAcTOTa 0bpaLLeHNi
B rog, nNo AaHHOWM naTonoruu. [aHHble NoKasaTenu OLeHWBAsUCh 3a
BECb Nepuoa, HablAeHUA YeNoBeKa B MEAMLIMHCKON OpraHusauum,
npu NPOXKMBAHUM Ha JAHHOM TEPPUTOPUM HE MeHee 5 feT.

Pernctpuposanuch cnegytolime Ho3onormyeckne Gopmbl y
B3poc/ibiX (18 NeT 1 cTapLue): ocTpble U XpoHUYecKkne 6onesHu opra-
HOB [ibIXaHWA (NapUHIUT, TPAXenT, BPOHXMT), aNNepruyecknii aepma-
TWT, aHEMMA, XPOHUYECKNe 60Ne3HN neYeHn (XONeLUmUCTUT, AUCKUHE-
3UA KENUEBbIBOAALLMX NyTeM, TOKCMYECKUIA renaTuT), XpoHUYecKue
60n1e3HM Noyek (romepynoHedpUT, TOKCUYECKOE NOPAXKEHME MOYEK),

1 P2.1.10.3968-23 «Pykogodcmeo Mo oyeHKe pucka 015 300po8bsa
HaceneHusA npu 8030elicmeuu XUMUYECKUX 8eUecms, 3a2pA3HAIOUWUX
OKpyMHaowyro cpedy»

location; identifying potential atmospheric pollutants emitted by
the facility; determining the critical organs and systems targeted
by priority pollutants; analyzing disease incidence among resi-
dents living in the immediate vicinity of the landfill (study group)
versus those at a significant distance (control group); and calcu-
lating the relative risk (RR) of developing pathologies etiologically
associated with landfill emissions.

The study used data from the sanitary protection zone (SPZ)
project for the Levoberezhny landfill (Novosibirsk Region, Russia)
and gas-geochemical biogas analyses conducted at an indepen-
dent laboratory (n=3). Atmospheric air quality data were sourced
from sampling protocols provided by the Federal Budgetary In-
stitution of Health "Center for Hygiene and Epidemiology in the
Novosibirsk Oblast" (n=56) for residential areas, and from an in-
dependent laboratory (n=52) for the SPZ boundaries. The public
health assessment was based on a clinical review of medical re-
cords (n=723).

Priority pollutants and their corresponding target organs
and systems were identified according to the methodological
frameworks established in the Guide to Public Health Risk Assess-
ment.!

To assess the RR of morbidity, two distinct areas were de-
fined:

1. Study Group: Residents of households located 0.3-1.1

km from the landfill boundary.

2. Control Group: Residents of a "conditionally clean"
area located at a distance of 2.7 km or more, where ex-
posure to emissions from the landfill or other industrial
sources was negligible.

The study population included 325 adults and 122 children
in the study group, and 213 adults and 63 children in the con-
trol group. Both cohorts featured comparable socioeconomic and
housing conditions. Analysis focused on diagnoses potentially
associated with chronic exposure to landfill emissions and the
annual frequency of medical consultations for these conditions.
Inclusion criteria required a minimum of five years of residency in
the respective area.

Monitored health outcomes included:

e Adults (218 years): Acute and chronic respiratory dis-
eases (laryngitis, tracheitis, bronchitis), allergic derma-
titis, anemia, chronic liver diseases (cholecystitis, bili-
ary dyskinesia, toxic hepatitis), chronic kidney diseases
(glomerulonephritis, toxic renal damage), nervous sys-
tem disorders (autonomic dysfunction/vegetative-vas-
cular dystonia), ophthalmic conditions (conjunctivitis,
dry eye syndrome), arterial hypotension, oncological
diseases (hematologic malignancies and cancers of the
nasopharynx, larynx, trachea, bronchi, lungs, oral cavi-
ty, stomach, intestines, bladder, liver, and kidneys), and
obstetric complications (stillbirth, miscarriage).

e Children (0-14 years): Congenital anomalies, atopic
dermatitis, and bronchial asthma.

Statistical analysis. A comparative analysis of disease inci-
dence by landfill proximity was conducted using Pearson's chi-
squared test (x?). The etiological fraction (EF) and sensitivity (Se)
were also determined. To validate the correlation between land-
fill emissions and increased morbidity, a logistic regression mod-
el was employed [18]. The model incorporated variables such as
the annual number of clinic visits for respiratory diseases, patient

1 P 2.1.10.3968-23 Guideline on Public Health Risk Assessment of Exposure to
Environmental Chemical Pollutants
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60/1€3HM HEpPBHOI cUCTEMbI (BereTococyamcTas AUCTOHMA), bonesHu
opraHa 3peHus (KOHbIOHKTUBUT, CUHAPOM «CyXOro [11a3a»), apTepu-
aNbHas rMNoTeH3us, OHKoNorMYeckme 3abonesanus (numdatmyeckas
Nevikemus, remo61acTos, 1€MKO3, paK HOCOMOTKM, FOPTaHu, TPaxew,
6POHXOB, NErKkMX, NONOCTU PTa, KEeNyAKa, KALIEYHWKA, MOYEeBOro ny-
3blps, NMeYeHu, NoYek), natonorva BepeMeHHOCTU U Poaos (MEpPTBO-
POXAEHHOCTb, BbIKUABIWMN); ¥ aeTelt (0-14 net): BpoKAEHHbIE aHOMa-
JINK, aTOMMYECKUI LepMaTuT, BPOHXMaNbHasA acTma.

CraTcTUyeckuii aHanus. CpaBHUTENbHbIM aHanu3 3abonesa-
€MOCTW HaceNeHus, NPOXKMBAIOLLLEro Ha Pa3HOM PacCTOAHWUM OT Mo-
NnroHa «JleBobepeskHbln» (OTHOCUTENbHBIV PUCK) NPOBOAMACA C MO-
MOLLbo MeToza X2 MUpcoHa ¢ onpeaeneHnem 3TMONOTUYECKON [0/
dakTopa (EF), uysctBUTENBHOCTY (Se). A noaTBep:KAEHWUS HeraTms-
Horo BAusaHMA nonuroHa TKO Ha yBennyeHne 3aboneBaemocTv Hace-
NIeHMA UCMONb30BA/ICA METOZ I0rUcTUYEecKol perpeccuu [18]. Mpu no-
CTPOEHUM MOZENN UCMOb30BAIMCh MOKA3aTeNu, XapaKTepusyoLLime
KO/IMYeCcTBO 06paLLEeHMIM B rog, o noBoay 3aboneBaHnit opraHos Apl-
XaHUA B NMONMKAMHMKY, BO3PACT NaLMeHTa, PacCTOAHNE NPOXMBAHMA
HaceneHus ot noauroHa TKO. PacyéTbl BbINOAHANNCH C NPUMEHEHUEM
A3blKa NporpammupoBanma Python 3.10.

PE3YNbTATDI

MonuroH TKO «JleBobepekHblit» BBEAEH B 3KCMAyaTaLMio B
1995 r. Ha ceroaHALWHMI AeHb BbicoTa noauroHa TKO cocTaBnseT oko-
N0 100 m. 3aHMMmaemasn naowazab noauroHa — 243869 m2. Maowazka
NOIMIOHa PACMoNAraeTcsA Ha TPEX 3eMeNbHbIX YYACTKaX, PacroNOKEH-
HbIX Ha rpaHuLLe ropoaa Hosocnbupcka n HoBocMbuUpcKoro paitoHa.
OpraHusaumsa paboT Ha NoAWroHe ONpeaensnacb TEXHONOrMYECKON
CXeMOWi IKCNyaTaLLMm NOUIOHA, KOTOPas NPeacTaBnsna cobom reH-
N/1aH NOWUTOHA, ONpesenaAoLMi ¢ y4ETOM Ce30HOB roga Nocnes0Ba-
TENbHOCTb BbINOMHEHMA PaboT, pa3meLleHus NaoLaaen ANs CKnaau-
poBaHua TKO 1 pa3paboTku nsonupytowlero rpyHTa. CknagmposaHme
TKO ocyuwecTBAAN0OCb METOAOM «HaZBUra» U «CTaAKMBaHUAY. Ynio-
THEHHbIM cnolt TKO BbICOTOM 2 M M301MpOBancs cnoem rpyHTa 0,25 m
(npn obecneyeHnmn ynnotHeHua B 3,5 pasa u 6onee gonyckanca u3o-
NvpytoLmie cnovi TonwmHon 0,15 m).

Ha nonuroHe TKO BblsABAeHbI Cneaytolme UCTOYHUKK BblBpO-
COB 3arpA3HAIOLLMX BELLECTB: 4 OPraHM30BaHHbIX UCTOYHMKA (TPy6bI
BEHTUAALMMU TrapaXkHoro 6oKca, Tpybbl KoTenbHoM) U 8 HeopraHu3o-
BaHHbIX (CKNaAbl YIs, CBAPOYHbIM nocT, noauroH TKO, pabota aBTo-
TPaHCMOPTa, M/IOLWAAKA aBTO3aNPaBOYHOM CTaHUMK, aBToBechl). Mo
pesynsTaTam UccnefoBaHus buorasa OT CBAJIOYHOTO Tesa NONUroHa
TKO B aTMOCdepHbI BO3AyX Bblaensnoch 18 BelecTs: ammumak, aso-
Ta AMoKcua, cepbl anokena, asor (Il) okeua, cepososopoa, yrnepoaa
oKcua, aurnapocynbdua, MeTaH, 6eHson, aumetnnbeHson (kcunon),
MeTUN6eH30N (Tonyon),3 TUNBEeH30/, TPUXNOPMETAH, TETPAXIopMe-
TaH, xnopbeHson, ruapokcmbeHson (peHon), bopmanbaerna, s3se-
LUEeHHble YacTuupbl PM 2,5.

Mpy CpPaBHEHWM C MaAKCMMabHO-Pa30BbIMM NPEAEeNbHO-A0-
NyCTUMbIMK KOHUeHTpauuamm (MAK), B aTmochepHom BO3ayxe Ha
BbicoTe 1-1,5 M OT Tena NOAIMIOHA OTMEYANOCh MPEBbILIEHNE KOHLIEH-
Tpaumii 6eHsona (8 4 pasa), deHona (B 200 pas), keunona (8 11 pas),
aMmmuaka (B 12 pas), Tonyona (B 5 pas), metaHa (B 4 pasa). Momumo
6vorasa NosMroHa Npu OCyLLECTBIEHUM AeATENbHOCTU NPeAnpUATUA
B aTMOCOEepHbIV BO3ZyX MOCTyNasu Ceaytolme 3arpasHAoLme se-
LLLeCTBa: B3BELIEHHble YacTuubl PM 2.5, asota amokeng, asot (II) ok-
cua, Cepbl AMOKCKA, YIepoaa OKCuUa, KepocuH, 6eHs/a/nnpeH, 3ona
yrne (c cogeprkaHuem SiO2 ot 20 8o 70%), NbiNb HEOPraHUYecKas, co-
aepalian meHee 20% A,BYOKUCU KPEMHUSA, MapraHew, 1 ero coeguHe-
HuWsA, GTOpUCTbIEe ra3006pasHble coeanHeHus (B nepecyéte Ha ¢Top),
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age, and residential distance from the landfill. All statistical com-
putations were performed using Python 3.10.

RESULTS

The Levoberezhny MSW landfill, commissioned in 1995,
currently reaches an approximate height of 100 m and covers
an area of 243,869 m2. The landfill site is situated on three plots
of land on the border between Novosibirsk and the Novosibirsk
District. Operations were governed by a landfill management
plan, which included a master plan outlining seasonal workflows,
the placement of MSW storage areas, and the development of
soil cover. The waste was deposited using the "overthrust" and
"push-up" methods. Each 2-meter layer of compacted MSW was
covered with a 0.25-meter layer of insulating soil. However, if the
compaction ratio were increased by a factor of 3.5, a thinner in-
sulating layer of 0.15 meters would be permitted.

The facility includes four organized emission sources (boil-
er house and garage ventilation) and eight unorganized sources
(coal storage, welding stations, the landfill body, vehicle opera-
tions, the fuel station, and truck scales). Biogas analysis identified
18 atmospheric pollutants: ammonia, nitrogen dioxide, sulfur di-
oxide, nitric oxide, hydrogen sulfide, carbon monoxide, methane,
benzene, dimethylbenzene (xylene), methylbenzene (toluene),
ethylbenzene, trichloromethane (chloroform), carbon tetrachlo-
ride, chlorobenzene, hydroxybenzene (phenol), formaldehyde,
and PM2.5 particulate matter.

Measurements taken 1.0-1.5 m above the landfill surface re-
vealed concentrations significantly above the maximum permissi-
ble concentrations (MPC): phenol (200x), ammonia (12x), xylene
(11x), toluene (5x), and benzene and methane (4x each). In addi-
tion to landfill biogas, the facility's operations resulted in the at-
mospheric emission of several pollutants: fine particulate matter
(PM2.5), nitrogen dioxide (NO2), nitrogen monoxide (NO2), sulfur
dioxide (SO:), and carbon monoxide (CO). The emissions also in-
cluded kerosene, benzo[alpyrene, coal ash (20-70% SiO.), and
inorganic dust with varying silica content (less than 20% and 20-
70% SiO.. Additionally, manganese and its compounds, gaseous
fluorides (measured as fluorine), hydrogen sulfide (H.S), gasoline,
and C12-C19 alkanes were identified. Consequently, the total an-
nual emissions from the landfill were 24,085.44 tonnes.

Hazard Identification

An assessment of ambient air quality within the landfill
emissions impact zone revealed no exceedances of the MPCs for
14 substances typically associated with MSW landfill emissions,
either in residential areas or at the boundaries of the sanitary
protection zone.

During the hazard identification process, conducted in ac-
cordance with the Public Health Risk Assessment Guidelines, a list
of 10 priority chemicals emitted into the atmosphere was estab-
lished. The substances posing the greatest risk to human health
were benzene, which accounted for 94.1% of the carcinogenic
risk, and several substances that contributed substantially to the
non-carcinogenic risk: phenol (70.9%), ammonia (7.8%), methane
(7.4%), and dimethylbenzene (7.1%).

Twelve critical target organs and body systems were iden-
tified. Considering the cumulative effects on these organs and
systems, the greatest adverse impacts are expected to manifest
as disorders of the central nervous system, liver, kidneys, and re-
spiratory system, as well as developmental processes.
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avruppocynbdug, ankaHel C12-C19, 6eH3WH, Nbiab HEOPraHUYecKas,
cozepKallan ABYoKNCb KpeMHua oT 20 go 70%. Takum obpasom, 0b-
LWMit 06bEM BbIBPOCOB OT MosIMroHa coctasnsn 24085,44 1/roa.

OueHKa aKTUYeCcKoro cocTosHUA aTMocdepHoro BO3ayxa B
30He BAMAHWA BbIOPOCOB MOAUIOHA AEMOHCTPUPOBANa OTCYTCTBME
npesbiweHnit MOK BpeaHbix BelwecTs (no 14 BeliecTBam, xapaKkTep-
HbIM 419 BbI6pOCOB NoaMroHoB TKO) Ha TEPPUTOPUM KOV 3aCTPOIA-
KW 1 Ha rpaHuuax C33.

B npouecce BbINONHEHUA UAEHTUOMKALLMM ONACHOCTU B COOT-
BETCTBMW C PYKOBOACTBOM MO OLIEHKe PUCKA A/1A 340p0BbA Hacene-
HWA, onpesfenéH nepevyeHb MPUOPUTETHBIX XUMWUYECKMX BELLECTB,
NOCTYNatoLWmMX B aTMOChEPHbIN BO3AyX, KOTOPbIV BKOYan B cebsa 10
BelecTs. Hanbonee onacHbIMM 4118 340P0BbA YEI0BEKA ABNAANCH:
6eH30n (BK/MaZ B KaHLUeporeHHyto onacHocTb 94,1%) v BellecTsa C
BbICOKMM BK/J1a[lOM B HEKaHLLEPOreHHyo onacHocTb: deHon (70,9%),
ammuak (7,8%), metaH (7,4%), ammeTtunbeHson (7,1%). OnpeaeneHsl
12 KpUTUYECKMX OpraHoB M cnctem. C y4ETOM CYMMapPHOTO BO34ein-
CTBMA Ha OpraHbl U CUCTeMbl Hanbosbluee HeraTMBHOE BO3AeicTBMe
XUMMUYECKMX BeLLeCTB ByeT NpoABAATLCA B MATONOTMMN LLEeHTPAIbHOW
HEepPBHOM CUCTEMbI, NEYEHM, MOYEK, MPOLLECCOB Pa3BUTMA, OPraHOB
JbIXaHuA.

TaKke NpoBoAMNaCh OLEHKA BO3MOYKHOTO BAUAHWUSA Ha 3abone-
BAeMOCTb HAaCe/IEHWA UHbIX 3arpa3HuTenelt atmocdepHoro Bosayxa. B
pagmnyce 3 KM OT XKW/bIX 4OMOB rpynnbl HAbAOAEHUA U KOHTPONA He
PaCcrnoNOMKEHO NPOM3BOACTBEHHDBIX NPeAnpuATMA 1-3 Knacca onacHo-
CTW, ABNAIOLLMXCA NOTEHLMANbHBIMU 3arPA3HUTENAMMU aTMOCHEPHOTO
B0O34yXa. [pun OLEHKe BANAHWUA TPAHCMOPTHbIX MarncTpanei ycTaHoB-
NIEHO BO3MOKHOE HeraTMBHOE BAMSAHWE aBTOMOOWMIBHOW AOPOrK Ha
3[10POBbE XKUTENEN ABYX AOMOB, PAcNoNOKEHHbIX OT LOPOrM Ha pac-
CTOAHUM 25-75 m.

B rpynne HabnogeHusa y B3pocabix (18-70 net) pernctpuposa-
Nncb Bonee BbICOKME MOKA3aTeNM 3ab60NEBaEMOCTU MO CAEAYHOLWMM
HO30/10TUAM MAW Tpynnam 6onesHeit: NaTtonorus OpraHoB AbIxaHWs,
ANNepruYecknii AepmaTUT, aHeMUs, apTepuasbHas TUMOTEH3UA, NPU
3TOM 3HaYMTE/IbHOE NPEBbILIEHME OTHOCMTE/ILHOTO MoKa3aTens (bonee
yem B 2 pa3a) bbl10 OTMeYEHO Mo 3a60/1eBAaEMOCTU OPraHOB AbIXaHus,
aHemuen v apTepuanbHOM rvnoteHsunent. CpaBHUTENBHO OLMHAKOBbIE
OTHOCUTE/IbHbIE MOKA3aTeNM PErMCTPUPOBaUCL MO 3aboneBaeMocTy
BEreTOCOCYAMUCTON AMCTOHUEN, a TaKKe YacToTe 0bpaLleHnit no noso-
[y KOHbIOHKTUBMTA. OTHOCUTENbHBIM MOKasaTeNb OHKO3aboneBaemo-
CTH, 3260/1€BAEMOCTH XPOHWUYECKUMM BONE3HAMM NeYveHn Obin Bbille
B rpynne KoHTpons: B 3,5 1 B 1,3 pa3a cOOTBETCTBEHHO. XpOHUYecKas
MaToNoMMA NOYEK B rPynnax CPaBHEHWS He BbIABAEHA. 33 BECb Nepuos,
HabtoaeHVA B 06enx rpynnax CPaBHEHMA He BbIABNEHO CyYaeB MEPT-
BOPOXXAEHWI U CTATUCTUYECKM 3HAYMMbIX PA3NNYMIA B KOIMYECTBE Bbl-
KMABILIEN Y KEHLLUMH PENnpPOAYyKTMBHOIO BO3pacTa.

[N WCKNOYEHWS BO3MOXKHOTO B/MAHUA  aBTOMOOWABHbIX
BbIX/IOMHbIX ra30B Ha 310P0BbE HACENEHNA NPU Pac4ETe OTHOCUTENb-
HOrO0 PUCKa HE YYMTbIBA/NUCH AaHHble O 3a60/7E€BAaEeMOCTM OpraHoB
[bIXaHWA Y HaceneHus AByX LOMOB, PAcMoO/IOMKEHHbIX B Henocpes-
CTBEHHOM 6/M30CTM K aBTOMOOW/IbHOM gopore. OnpenesneHbl CTa-
TUCTMYECKM 3HAUMMblE BEIMYMHbI OTHOCUTENIbHOTO pPUCKa 3abosne-
BAEMOCTU U BbICOKOW 4acTOTbl 06paLLaemocTvt Mo NOBOAY OCTPbIX U
XPOHMYECKMX BONEe3HeN OpraHoB ApIXaHWs, B YAaCTHOCTM NaPUHIUTA,
TpaxeuTa M BPOHXMTA, OTHOCUTENbHDIA puck (RR) B ZaHHOM ciyyae
cocTaBuA 2,8 (3TMONOTMYECKan COCTaBAAKOLLAA — BbiCOKas 64%) n 5,7
(aTMonornyeckas coctaBnatoLAn — NOYTH NoNHAA 82%) COOTBETCTBEH-
HO. YyBCTBUTENIbHOCTb METOAA OLLeHMBaNach Kak Bbicokasa — 0,7 n 0,8
COOTBETCTBEHHO.

MOKHO NPesnoNoKUTb, YTO 3a601€BAEMOCTb aHEMMEN B rpyn-
ne HabnogeHWs Takke 6blna 0bycnoBneHa BAWSHWEM MOAWUIOHA,

An assessment of the potential effects of other atmospher-
ic pollutants on morbidity was also performed. No industrial
facilities classified as hazard classes 1-3 and considered poten-
tial sources of air pollution are located within a 3-km radius of
the residential buildings included in the monitoring and control
group.

An assessment of highway-related impacts identified a po-
tential adverse effect of road traffic emissions on the health of
residents in two residential buildings located 25-75 m from the
roadway.

Morbidity and Relative Risk Analysis

In the study group, adults aged 18-70 years demonstrat-
ed higher incidence rates for the following diseases and disease
groups: respiratory diseases, allergic dermatitis, anemia, and ar-
terial hypotension. A statistically significant increase in the RR
(more than twofold) was observed for respiratory diseases, ane-
mia, and arterial hypotension. Comparable relative risks were
identified for autonomic dysfunction/vegetative-vascular dysto-
nia and the frequency of medical visits related to conjunctivitis.
Higher RR for cancer and chronic liver disease were observed
in the control group, exceeding those in the observation group
by factors of 3.5 and 1.3, respectively. Chronic kidney disease
was not identified in either comparison group. Throughout the
entire observation period, no stillbirths were recorded, and no
statistically significant differences in miscarriage rates among
women of reproductive age were identified between the two
groups.

To exclude the potential influence of vehicle exhaust emis-
sions on public health outcomes, data on respiratory diseases
among residents of two houses near the highway were excluded
from the relative risk calculations. Statistically significant increas-
es in RR and in the frequency of medical consultations for acute
and chronic respiratory diseases, particularly laryngitis, tracheitis,
and bronchitis, were identified. The RR were 2.8 (high etiologi-
cal fraction: 64%) and 5.7 (almost complete etiological fraction:
82%), respectively. The sensitivity of the method was assessed as
high, with values of 0.7 and 0.8, respectively.

The increased incidence of anemia in the observation group
may also be associated with exposure to landfill emissions. In
this case, the RR was 2.9 (p<0.05), with a high etiological fraction
(65%) and high sensitivity (0.8). A relative risk greater than 1.0
indicated a possible association between the studied exposure
factor and the incidence of allergic dermatitis and arterial hypo-
tension; however, these findings were not statistically significant
(p>0.05). For other nosologies, including chronic liver disease, au-
tonomic dysfunction/vegetative-vascular dystonia, eye diseases,
and malignant neoplasms, the RR estimates were also not statisti-
cally significant (Table 1).

In the pediatric study group (ages 0-14), the incidence
of bronchial asthma was three times higher than in the control
group. Relative rates for congenital anomalies were comparable
between the two cohorts, while the incidence of atopic derma-
titis was 1.8 times higher in the control group. Although the RR
for bronchial asthma exceeded 1.0, the difference was not statis-
tically significant. No increased risk was observed for the other
assessed parameters (congenital anomalies and atopic dermati-
tis). Consequently, it can be concluded that the MSW landfill has
no statistically significant adverse effect on the prevalence of con-
genital anomalies, bronchial asthma, or atopic dermatitis among
the child population (Table 2).
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OTHOCUTE/IbHBIN PUCK B LAHHOM Cyyae cocTasnsan 2,9 (p<0,05) ¢ Bbi-
COKOW 3TMONI0rMYEeCKol goneii (65%) 1 BbICOKMM 3HaYeHWEM YyBCTBU-
TenbHocTH (0,8). OTHOCMTENbHbIN PUCK BbILE €AMHULbI YKa3biBaa Ha
BAMAHME M3y4aemoro dakTopa Ha 3ab601eBaeMoCTb aNNepruyeckum
[EepMaTUTOM U apTepuanbHON TUMOTEH3WEN, OAHAKO PaCCYMTaH-
HbI MOKa3aTe/lb He ABAANCA CTAaTUCTUYECKM 3HAUMMbIM (p>0,05), no
OCTa/IbHbIM HO30/10MUAM (XPOHMYECKUe 6ONe3HU MEYEHM, BEreToCco-
CyAuCTas OMCTOHMA, BonesHu Mas, 3/10Ka4ecTBeHHble HOBOObPa3o-
BaHMA), NMOKa3aTe/lb OTHOCUTENIbHOMO PUCKA HE UMEN CTAaTUCTUYECKOW
3HauMmocTu (Tabn. 1).

B rpynne HabntopeHus cpean aeteid (0-14 net) pernctpupoBanmch
60/1ee BbICOKME NOKasaTeIM 3360/1eBaeMOCTV BPOHXMANbHOIN aCTMOW,
OTHOCMTE/IbHbIV MOKasaTe/b B rpynne HabntoaeHns Obin Bbille, Yem B
rpynne KoHTpona B 3 pasa. CpaBHUTENbHO OAMHAKOBbIE OTHOCUTENb-
Hble MOKa3aTeNu PEerncTpupoBasnCb Mo O6LLEMY KOMMYECTBY BPOMXK-
AEHHbIX aHOManuit. OTHOCUTE/IbHbIM MOKa3aTenb 3ab0/1eBaeMOCTH
aToMMYecKMM AepMaTUTOM Bbin Bbille B rpynne KoHTposs B 1,8 pasa.
OTHOCUTENIbHBIV PUCK Bbilwe 1 0TMEYancsA TONbKO A1 BPOHXMANbHOM
acTMbl, OAHAKO pa3nnumns B 3a60/1€BaeMOCTM BPOHXMANbHOM acTMOW
He UMeNu CTaTUCTUYECKOM 3HAYMMOCTH. 10 OCTaIbHbIM OLEEHUBAEMbIM
napameTpam (KONMYECTBO BPOXKAEHHbBIX aHOManuii, 3aboneBaemMocTb
aTOMUYECKMM AE€PMATUTOM) PUCK OTCYTCTBOBAA. TakKMM 06Pa3om, MOK-
HO cAenatb BblBOA, 06 OTCYTCTBUMM HEDNArONPUATHOTO BANAHWUS NOANUTO-
Ha TKO Ha BO3HMKHOBEHWE BPOXKAEHHBIX aHOMANMI 1 33601€BaEMOCTb
OPOHXMANBbHOMN aCTMOW M aTOMMYECKUM AePMATUTOM Yy AeTel (Tabn. 2).

Bnunanme nonurona TbO Ha 340p0BbE HAcCeNEHUA OLLEHMBANOCh,
B TOM YMC/Ie, C MOMOLLbIO METOAA IOFUCTMYECKoM perpeccuu. MocTpo-
€HHasA MOZe/b UMENa CeayoWwnin BUA:

y=4,04x:—0,03x--1,48x;,

rAe X» — KOIMYEeCTBO 0bpaLLeHnit B MONUKAMHUKY NO NOBOAY 3a-
60/1€BaHNIA OPraHOB AbIXaHWA B rog,

X2 — BO3pacT NaLMeHTa, net

X3 — PacCTOAHUE NPOXKUBAHUA HaceneHna ot nonuroHa TKO, Km.

Tabnauya 1 OmHocumenbHbIl pUCK 803HUKHOBEHUS 3a60n1esaHull y
83p0Cr1020 HaceneHus (18-70 nem), npoxcusarowie2o 86au3U NOULOHA

The public health impact of the landfill was further evalu-
ated using logistic regression. The resulting model is defined as
follows:

y=4.04x:—0.03x>—1.48xs,

where:

x1: Annual frequency of medical consultations for respirato-
ry diseases.

Xz: Patient age (years).

x3: Residential distance from the MSW landfill (km).

The model was statistically significant (p<0.05) with a predic-
tive accuracy of 0.92. Analysis of the model indicates that for each
additional kilometer from the landfill boundaries, the probability of
developing respiratory diseases decreases by a factor of 0.09 (Fig.).

DISCUSSION

Our results align with previous research that has established
a definitive link between residential proximity to landfills and
respiratory morbidity, including increased hospitalization rates.
However, the causal relationship between toxic landfill emissions
and lung cancer remains a subject requiring further longitudinal
confirmation [19].

Studies evaluating populations living within 1 km of open
landfills have reported a significantly higher prevalence of re-
spiratory diseases, ophthalmic infections, and gastrointestinal
disorders than in unexposed groups [20]. Regression analyses of
the distance between residences and landfill sites consistently
show a decline in disease frequency with increasing distance
[21-23]. Specifically, children residing further from such sources
exhibit improved pulmonary function and enhanced non-specif-
ic immunity indicators [24]. Furthermore, the duration of resi-
dence is a critical factor; long-term exposure is associated with
high rates of bronchial asthma (40.74%), nasal mucosal irrita-

Table 1 RR of morbidity in the adult population (ages 18-70)
residing near the landfill

OcTpble 1 XpoHUYeckne 601e3H1 OPraHoB AbIXaHWUA
(NapuHIUT, TpaxeuT, BPOHXUT)

Acute and chronic respiratory diseases

(laryngitis, tracheitis, bronchitis)

OcTpble 1 XpoHUYeckne 601e3HU OPraHoB AbIXaHUA
(napuHruT, Tpaxent, BpPoHXMT) (YacToTa obpaLLeHnit B roa)
Acute and chronic respiratory diseases (laryngitis,
tracheitis, bronchitis) (annual consultation frequency)

AHemusA
Anemia

Tabauya 2 OmHocumenbHbIl pUCK 803HUKHOBeHUSA 3a60n1e8aHull
y 0emckoeo HaceneHus (0-14 nem), npoxcusarowe2o 8671U3U NOMUOHA

KosimyecTBo BpOXKAEHHbBIX aHOMaNNi
Congenital anomalies

3aboneBaeMoCTb aTOMUYECKUM LepMaTUTOM
Incidence of atopic dermatitis

3a601eBaemMoCTb BPOHXMANbHOM acTMOW
Incidence of bronchial asthma
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2.8

0.55

[1.7; 4.6) <0.05 64 0.7
[2.3; 14.5] <0.05 82 0.8
[1.1; 8.6] <0.05 65 0.8

Table 2 RR of morbidity in the pediatric population
(ages 0-14) residing near the landfill

Se

[0.2; 3.5] >0.05 = 0.6

[0.3; 1.1] >0.05 - 0.5

31 [0.4; 25.2] >0.05 = 0.8
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3HauMMOCTb MOZEeNM Onpeaensnacb Ha ypoBHE CTaTUCTMYe-
CKOM 3HauMmocTu (p<0,05), TouHOCTb MogenupoBaHus 0,92. AHanus
MOZENM NO3BONAET CAENATb BbIBOZ, YTO C YBEIMYEHWEM PACCTOAHUA
NPOXMBAHMA Yes0BEKA OT rpaHuL, noauroHa TKO BepoATHOCTb BO3-
HWKHOBEHMA 3ab0/1eBaHMIN OpraHoB ApixaHus nagaet B 0,09 pasa Ha
KaXkablii KUNOMeTp (puc.).

OBCYXOEHUE

MonyyeHHble HaMKU JaHHbIE COMNACYOTCA C BbIBOAAMU APYIMX
aBTOPOB O HAZIMYUM JOKA3AHHOW CBA3M MEXKAY NPOXKMBAHWEM BOAU3N
CBa/IKM M PECMPATOPHbIMM BONE3HAMM, B TOM YMC/IE YACTOTOM rocnu-
TaNN3aLMK B pesynbTaTe PeCnMPaTopHbIX 3a60N1eBaHMI, HO NPU 3TOM
NPUYUHHO-CNEACTBEHHAA CBA3b MEXKAY BO3AEUCTBMEM TOKCUYHBIX
BbIOPOCOB MONMIOHOB M PAaKOM NETKMX, HYXKAAETCA B Aa/IbHEMLEM
noatesepaeHuu [19].

B ogHOM M3 McCnefoBaHUI, B KOTOPOM OLLEHMBANCA PUCK BO3-
HWKHOBEHWSA 3a060/1€BAHMI Y HaceNeHNs, MPOXKUBAIOLLETO Ha PaccTo-
AHUM [0 1 KM OT OTKPbITON CBAJIKM OTMEYEHO, YTO PAcNpPOCTPAHEH-
HOCTb PecnupaTopHbIx 3a60neBaHNUI, rasHbIX MHOEKUMI, bonesHel
KeNyAKa OKa3anacb 3HAYUTE/IbHO BbILLE, YEM CPEAM FPynnbl, He Nos-
Beprileiica Bosgeictento [20]. PerpeccuoHHbIN aHaiu3 paccTosHUs
MEXIY MECTOM MPOXKMBAHUA M CBANKOW MOKa3blBaeT CHUMKEHUE Ya-
CTOTbl 3a601€BaHUi [21-23], @ TaKKe CHUMKEHHbIX GYHKLMOHANbHbIX
rioKasaTtenen NErkvMx u nokasatenen HecneundUIECKOro UMMyHUTETA
y LeTel No mepe yaaneHus NPOoXKMBAHMA OT UCTOYMHMKA [24]. dak-
TOP NPOLO/KUTENBHOCTU MPOXKMBAHMA HaceneHus BOAWM3M OTKpPbI-
TbIX CBA/IOK ABSETCA 3HAYMMbIM MPU OLEHKE PACMpPOCTPaHEHHOCTM
3aboneBaHNiA: NPOAOMKUTENLHOW BpoHXManbHOM acTmbl (40,74%),
pasapakeHus cmnsncToi Hoca (25,93%) 1 pecnupaTopHbix Npobaem
(33,33%) [20, 21, 25].

Pe3ynbTaTbl MOHUTOPUHIOBbIX UCCNEA0BaHUI 3arpA3HEHNI aT-
MochepHOro Bo3zayxa Ha TEPPUTOPUM MOAMUIOHA, Ha rpaHuuax C33 u
TeppuTopuax Hambonee 6IN3KO PACMONOKEHHbBIX KWUbIX 30H B My-
6MKaUMAX pasHbIX MccaefoBaTenelt ABNAOTCA B HEKOTOPOM poae
npotusopeunsbimu. Tak, B 2017-2020 rr. B npeaenax noanroHa TKO

tion (25.93%), and general respiratory distress (33.33%) [20, 21,
25].

Ambient air quality data in the literature remain somewhat
contradictory. For instance, studies of the Slavnoye landfill (Tver
Region, Russia) from 2017-2020 reported no MPC exceedances
for methane, ammonia, hydrogen sulfide, xylene, formaldehyde,
or toluene. However, ethylbenzene levels were more than double
the permissible limit [26].

Similarly, in Novocherkassk, despite a twofold increase in
emission volumes, pollutants at the residential boundary did not
exceed MPCs; however, a composite pollution index (P) for 14
substances indicated a persistent, albeit low, level of atmospheric
contamination [27].

In contrast, studies in the Volgograd region identified signif-
icant MPC exceedances for mercaptans, nitrogen dioxide, sulfur
compounds, phenol, and suspended solids at various distances
(up to 500 m), with concentrations decreasing as distance from
the source increased [24].

Research in northern China mirrored our findings: while gas-
es such as hydrogen sulfide and sulfur dioxide remained within
national standards at 0.8-1.4 km, they were significantly above
background levels, and PM10 concentrations exceeded the limits
by 2.6 times [28].

Study limitations. While this study controlled the influence
of major industrial facilities and transport routes, several con-
founding factors remain. These include variations in lifestyle and
socioeconomic conditions, precise individual residency durations,
individual health-seeking behaviors, and disparities in the quality
of local medical care.

CONCLUSION

The negative impact of the Levoberezhny MSW landfill on
public health is substantiated by: statistically significant RR in
the adult population residing near the site for acute and chronic
laryngitis, tracheitis, and bronchitis (RR=2.8, p<0.05); increased

healthcare utilization, with a significant-
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ly higher annual consultation frequen-
cy for respiratory pathologies (RR=5.7,
p<0.05) and anemia (RR=2.9, p<0.05);
logistic regression modeling (accuracy:
0.92) confirmed that the probability of
respiratory disease decreases signifi-
cantly as residential distance from the
landfill boundaries increases.

Puc. PacnpocmpaHéHHocme 3abonesaHull
0p2aHo8 ObIXaHUA y HaceneHuA 18 nem

U cmapue, NpoXu8aowux 8 patioHe
nosnu20Ha

Fig. Prevalence of respiratory diseases
among adults (aged 18 and older) residing

in the vicinity of the MISW landfill
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«CnaBHoe» (TBepckas 06/1.) He oTmedanocb npesbiwennid NAK no
6 3arpAsHAWMM BelecTBam (MeTaH, amMMUaK, AMruapocynboua,
ammetunbenson, dopmanbaerns MetunbeHson), 3a UCKAYEHUEM
3TMN6EH30Na, KOHLEHTPaLMsA KoToporo npesbiwana MNAK 6onee, yuem
B A1Ba pasa [26].

OueHKa ypOoBHSA 3arpA3HeHna atmocdepHoro Bosayxa B . Hoso-
YepKaccKe Ha rpaHULe KWUIOKM 3aCTPOVKKM, PAcnONOXKEHHOM B Heno-
CpeAcTBeHHOM 6am30cTv oT nonauroHa TKO, B CBA3M C yBEMYEHWEM
06bEMa BbIOPACbIBaEMbIX BELLECTB MOYTM B 2 pasa Mokasana oTcyT-
cTBMe npeBblweHua MK 3arpAsHALLMX BELLECTB, OAHAKO KOMMIEKC-
HbI1 Noka3aTenb P no 14 BellectBam CBUAETENbCTBOBAN O Clabom
YPOBHe 3arpA3HeHMA aTMOCHEPHOro BO3AyXa Ha rpaHuLLe XKWUoM 3a-
CTpoViKkK [27].

Mpu nccneposaHum npob Bo3ayxa B C33 noavroHa TKO, pacno-
NOXKeHHoro B Bonrorpazckoit 06n1actu, oTOMpaemMbix Ha PacCTOSHUM
ot nosvroHa 10 m, 50 m 500 m 1 6onee, ycTaHOBNEHO NpEBbILLEHWE
MAK no cnepyowmm BellecTBaM: MepKanTaH, AMOKCMAA a30Ta, cepa,
OKCUZ, YINIepoAa, CePOBOAOPOL, aMMMaK, YETbIPEXXNOPUCTbIN yre-
poa, popmanbaervng, beHon, B3BELLIEHHbIE BellecTBa. MaKcManibHO
BbICOKME YPOBHM COZEPIKAHMA BELLECTB HAbOAANCh Ha PACCTOAHNUM
10 M OT CBaNKM, U C YBEIMYEHUEM PACCTOAHMA OT UCTOYHMKA YPOB-
HW COLEPKAHUA BELLECTB CHUXKANCD, OLHAKO He BCeraa A0 YPOBHeM
NAK [24].

CpefHve KOHLEHTPALMM CEpOBOAOPOAR, ANOKCUAA CEPbI, ANOK-
c1Aa a3oTa, aMmMMaKka B aTmochepHoM Bo3ayxe B6AM3M CBaNKM, pac-
nonoxeHHoii B CesepHom Kutae (0,8-1,4 KM) HaXoAUAUCh B JOMYCTU-
MbIX Npegenax HauMoHaNbHOroO CTaH4ApTa KauecTBa OKPYYKatoLLEro
Bo3ayxa B Kutae (GB 3095-2012), ogHaKo 3HAUUTENbHO NPEBbIWAAN

KOHLLEHTPALMM 3TUX BELLECTB Ha Bonee yaanéHHOM paccTosHun. Mpu
3TOM KoHLeHTpaumn PM10 npesbiwanu MAK B 2,6 pasa [28].

OrpaHuyeHuna uccnepoBaHua. MNpu GopmmnpoBaHUM BbIOOPKM
MCCNeA0BaAHNUSA UCKIHOYANOCh BAUAHME MPOMbILIEHHbIX 06bEKTOB —
MOTEHLMANbHbIX UCTOYHMKOB 3arpsasHeHMs aTMocdepHOro Bo3ayXa,
TPAHCMOPTHbIX Maructpaneir. OgHAKO CTOUT OTMETUTL Apyrue orpa-
HWuMBatoLWMe GaKTOPbI, ONOCPEAOBAHHO BAMAIOLLME HA PE3yNbTaTbl
MCCNeA0BaHNA: YCI0BMA 1 06pa3 KU3HM, TOUHAA NPOAO/IKUTENBLHOCTD
NPOXKMBAHMA Ha AAHHOKN TEPPUTOPUM, YAcTOTa 0bpaLLEHMI 33 Meau-
LIMHCKOM NOMOLLLbIO KOHKPETHOTO MHAMBUAR, KAUECTBO MeMULMHCKO-
ro 06CNyKMBaHMA.

3AKNIOYEHUE

Takum obpasom, HeraTuBHOe BaAMAHME noauroHa TKO «Jlesobe-
PEXKHbIN» Ha 34,0POBbE HAaCEeNEHMA NOATBEPHKAAETCA: AOCTOBEPHbIMM
3HaYEeHMAMM BbICOKOTO OTHOCUTENbHOTO PUCKA Y B3POC/IOro Hacene-
HWS, NPOXKMBatoLLero B6am3u nonnroHa TKO, BOSHMKHOBEHMSA OCTPO-
O U XPOHWYECKOro lapuHInTa, TpaxenTa, bpoHxmTta (RR=2,8, p<0,05),
YBE/IMYEHMEM HACTOTbI 06paLLaemMocTu no nosoay 6onesHei opraHoB
abixaHua (RR=5,7, p<0,05), 3abonesaemoctn aHemumamu (RR=2,9,
p<0,05); BbIBOAAMM PACYETOB IOMMCTUYECKOWN PETPECCHM O CTATUCTK-
YECKM 3HaUMMoM (ToyHocTb moaenu 0,92) cHueHun 3abonesaemo-
CTV HaceneHna 60N1e3HIMM OPraHoB AbIXaHMA MO Mepe YAaNeHUs UX
MecTa NMPOoXMBaHMA OT rpaHuL, noauroxHa TKO.
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