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3ATPA3HEHUE ITOA3EMHBIX BOJ B IIPUBPEXXHOV TEPPUTOPUN
CAHKT-IIETEPBYPTA

CankT-IleTepOyprckuit rocyfapCcTBeHHBIN YHUBEPCHUTET,
Poccuiickas ®epepanus, 199034, CaHKT—HeTep6ypr, VHuBepcurerckas Hab., 7-9

PaccmarpuBaetcs mpob6/eMa 3arpsisHeHNUs IOA3eMHBIX Bof Ha Tepputopuu CaHkT-IleTep6ypra,
PasTpY’KaIOLVXCS HEIOCPEeACTBeHHO B PUHCKMIT 3a/1MB MO0 B OBEPXHOCTHBIE BOJJOTOKY, OTHO-
camyecs K 6acceitHy 3amiBa. Llenbio MccefoBaHuA ABIANOCh U3YYeHNE MPOCTPAaHCTBEHHO-Bpe-
MEHHOTO M3MEeHEHVsI KOHI[eHTpaluy HedTeIPOLYKTOB 1 TSDKEBIX META/UIOB B IIOA3eMHBIX BOJAX
Pas/IMYHBIX BOZOHOCHBIX TOPU30HTOB Ha Tepputopun Cankr-Iletep6ypra. [l aToro 6sutu npoana-
JIM3MPOBAHBI AaHHbIe 110 150 cKBaXMHaM 3a nocnegHue 7-10 sieT, onpeneneHs! Hanbojee BepOsTHbIE
MCTOYHVKY 3arpsisHeHus. bubmiorp. 7 Hass. V. 6. Ta6r. 1.

Knrouesvie cnosa: ®unckuii 3anus, bantuiickoe Mope, MOA3eMHBI CTOK, TeXHOT€HHAsl HAarpys3Ka,
3arpsA3HeHIe.

L A. Rumiancev
CONTAMINATION OF GROUNDWATER IN THE COASTAL AREA OF ST. PETERSBURG
Saint Petersburg State University, 7-9, Universitetskaya nab., St. Petersburg, 199034, Russian Federation

The Finnish Gulfis the most vulnerable part of the Baltic Sea. The main reasons for Baltic Sea contami-
nation are direct wastewater discharge, river and underground runoff and oil spills. This article deals
with the problem of groundwater pollution in the territory of St. Petersburg. Groundwater from this
area discharges directly to the Finish Gulf or into rivers and channels of the gulf. The main goal of this
article was to study spatial-temporal changes in petroleum products and heavy metals concentrations
in groundwater of different hydrogeological levels. To achieve this goal, data from 150 groundwater
wells were analyzed. As result, the most affected areas of St. Petersburg and possible polluters were
indentified. Refs 7. Figs 6. Table 1.
Keywords: Gulf of Finland, Baltic Sea, groundwater runoff, anthropogenic load, contamination.

BBenmenne

OuHCKMIT 3anUB SABIAETCS OFHOM U3 Hambormee YsA3BMMBIX 4acTell bamruiickoro
Mopsi. ITO 0OYCIOB/IEHO €0 OTHOCUTEIBHON Ya/lleHHOCTbIO OT MMPOBOTO OKeaHa, He-
607bIIMM 00BEMOM BOJBL U1 BBICOKOT YpOaHM3MPOBAaHHOCTBIO Oepera. CpenHsisa rmyb6uHa
cocrapysier 38 M mpy mwiomaau B 29 Teic. KM? [1]. OH MMeeT HaMGOMBIIYIO YAETbHYIO
AHTPOIOTEHHYI0 HAarpys3Ky IIO CpaBHEHMIO C APYIMMM 3anuBamu bantuiickoro mops.
[aBHBIMM TIpuMuMHaMy 3arpssHeHMss PUHCKOTO 3amyBa SBIAIOTCA COPOC HEOUMIIEH-
HBIX IPOMBIIIJIEHHBIX CTOYHBIX BOJ, IIOCTYIJIEHNE 3aTPASHAIOIINX BELIECTB BMECTE CO
CTOKOM P€K, JHOYITTyOUTe/IbHbIe pabOThI ¥ HEIIOCPECTBEHHOE 3arps3HeHye MOPCKOI
BOJIbI B IIPOLjeCCe HaBUTALMM MOPCKUX CyHoB. IlofseMHbIil CTOK, IT0 HEKOTOPBIM OLIE€H-
KaM, cocTapisAeT 1,42 km>/rom, wau mumb 1,29 % ot MTOBEPXHOCTHOTO cTOKa (110 KkM>/rox)
[1]. ITox mox3eMHBIM CTOKOM 3/1eCh IOHMMAETCA pasTpy3Ka IOA3eMHBIX BOJ| KaK HeIlo-
cpencTBeHHO B DUHCKUIT 3a/IUB, TaK M B IOBEPXHOCTHBIE BOJJHbIE 00 BEKTHI IPUOPEXKHOII
Tepputopyun. HecMoTpsl Ha CTONb He3HAUNTENbHBIN 00BbeM, IpeHeOperaTh UM Hemb3s,
TaK Kak OH MOYXeT OBITb IIPUYMHOI JIOKAJIbHOTO 3aTpsA3HEeHMsI IPUOPEIKHOI TepPUTOPUIL.
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B cTatbe paccMaTpuBaeTcs NpubpeKHas TeppUTOPUsA, KOTOPas HAXOAUTCA B IIpefie-
JlaxX Tak HaspiBaeMoro bonbmioro Ilerepbypra u BiIo4aeT ypOaHM3MPOBAHHYIO YacTb
no6epexxbsa ot CecTpopelka Ha ceBepHOM Oepery 3amiBa jjo ropoga J/lomoHocoBa — Ha
10)KHOM. [TpOTsXKEeHHOCTb GeperoBoil IMHUY COCTAB/IACT OKOJIO 75 KM. [paHMIbI Teppu-
TOpUU HPUMEPHO COBIAJAIOT IpaHMIaMu Komiviekca sammtbl CaHkT-Ilerepbypra ot
HaBopHeHMiT (K3C). Ero cTpouTenbcTBO NpuBeNno K 3HAYUTETbHON M30/IMPOBAaHHOCTU
HeBckoii ry0Obl, 4TO BBI3BIBAET CEpPbe3HOe 0eCIIOKOMCTBO 3HAUYNTE/TbHOI YaCTV 9KOTIOTOB.
OCOOEHHOCTBIO 3TOJ TEPPUTOPUN SBJISAETCA U CYI[ECTBOBAHIE B ee IpefeNax AebThl
HeBbl, exxeTogHBIN CTOK KOTOPOII cOcTaB/AeT 0Kono 80 kM [1]. Pasrpyska nogseMHbIX
BOJI IIPOVICXO[UT B OCHOBHOE pycno HeBbl 1 B et MHOTOYMC/IEHHbIE MENKUE IMPUTOKU
u KaHasbl [loaToMy mmpuHa uccnesyemMon Tepputopum focturaer 20 KM, a IIoIagb —
1500 km? [1]. [pyHTOBBIE BOIBI IPUBHOCAT B HeBy HeTelrpORyKThI U APyIHe 3arpsi3Hs-
IOLIJIE BEIeCTBA, KOTOPble B KOHEYHOM MTore nonasaT B GuHcKuil 3amuB. ExXerofgHbIin
TIOA3EMHBIN CTOK Ha JaHHOM Tepputopun cocrasyuAeT 0,1041 kM [1]. Kpowme Toro, B He-
BCcKoI1 ry6e n CecTpopelke MMeeT MeCTO 1 0OpaTHBII IIpoIiecc — MOficachIBaHMe 3arps3-
HeHHbIX BoJi HeBCKoi1 TyObl B TOPM30HTBI TPYHTOBBIX BOJ.

OcHOBHas Lie/b UCCTIEf0BaHNA — YCTAaHOBUTD XapaKTepHBIE /ISl TAHHOI TeppPUTO-
puM 3arpsisHsIOIIME BellleCTBa B O/I3eMHBIX BOJIAX, BBLABUTD MECTa, I/je Hanuboee CUIb-
HO 3arpsA3HEHbI IIOI3€MHbIE BOJbIL, ¥ ONPENEIUTD UCTOYHMKY 3arPASHEHMA.

Teonornyeckue n TNAPOT€OIOrNIE€CKNE YCI0OBUA

Teonormueckoe crpoeHne 6acceitna PUHCKOro 3a1MBa 0OYCIOBIEHO €ro PacIono-
JKeHueM Ha rpanutie bantuiickoro kpucrammmyaeckoro muta u Pycckoit pasaunbl. Kpu-
CTa/UIM4ecknil GYHAAMEHT INepeKPBIT HIDKHENa/TeO30/CKMMI M 4eTBEPTUYHBIMU OT-
noxxenysivMu. Kpucrammdeckye mopoasl ¢ cepepa Ha IOT IIOCTEIIEHHO OITYCKAIOTCS IO
BeH[ICKIe 1 KeMOpuiickme oTnokennst. C TMAPOreoIornuecKoit TOUKy 3peHnst OuHCKmit
3a/IMB PACIIONIOKEH B CeBePO-3aIafHOM Kpbljie JIeHMHTPaiCKOro apTe3naHCcKoro bacceri-
Ha [1]. Ha npubpexHoit tepputopun CaHkr-IleTepOypra pasBUTHI CIefyIolue TOpK-
30HTHI ¥ KOMIIIEKCHI ITIOA3eMHBIX Bog, [1, 2]:

1. YeTBepTUYHbIE OTIOXKEHU:

TPYHTOBBIE BOABI (HaIMOpPEHHbIE TOPU3OHTHI);

HAIOpHbIE MEXXMOPeHHbIe TOPU3OHTHI:

a) MOCKOBCKO-BanIaiiCKuit MeXXMOPEHHBIIT BOTOHOCHBII ropu3oHT (BI') (BepxHuit
MeXXMOPEHHBII TOPU30HT);

6) IIHermpoBCKO-MOCKOBCKUI Me>XXMOpeHHbIt BI' (HIDKHUIT MEXMOpPEHHBIT TOpH-
30HT);

2. loueTBepTUYHBIC OTIOKEHUA:

a) OpHOBUKCKUIT BOJOHOCHBII KomiieKe (BK) (TOMbKO B 0XKHOI 4acTy TOPOfa);

6) keMmOpo-opmoBuKcKuit BK (TOBKO B 0XKHOM YaCTV TOPOTIA);

B) HIDKHeKeMOpuiickuit BK (TO/MbKO B 100KHOIT YacTH TOpofa);

r) BeHackuii BK (BepXHEKOTIMHCKYIE OT/IOKEHS).
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TexHOreHHas Harpyska

Bpicokass cremeHb ypOaHM3MPOBAHHOCTY TEPPUTOPUM OKAa3bIBaeT BO3ZENICTBIE
MPaKTUYECKy Ha BCe BOJOHOCHbIE TOPM30HTBI M KOMIUIEKCHI. IIpoMbllieHHasA U cenb-
CKOXO3SIJICTBeHHAs IeSITeIbHOCTD IIPUBOAUT K 3arpsA3HEHNIO IOofi3eMHbIX Bof. Kapbep-
HBII1, IIAXTHBII BOJOOT/IMB ¥ 9KCIUTyaTalsl KPYIHBIX BOJ03a00pOB BjIeYeT U3MEHEHNe
TU/IPOAVHAMIYECKOTO peXX/Ma MOI3eMHbIX BOf, [3, 4]. Ha 3HaumTenbHOI 9acTu Teppu-
topuu CaHkT-IleTepOypra mog3eMHble BOABI AB/IAIOTCSA He3alUIeHHBIMIU WM YCIIOBHO
3alIMIIeHHBIMY OT 3aTPA3HEHNA C IOBEPXHOCTHL.

Hamn6ornee cunpHOe BO3[ieliCTBIE Ha TIOJ3eMHbIe BOAbI OKa3bIBAeT 3arps3HEHNe aT-
MOCQEpPHBIX 0Ca/IKOB, IOYBHI ¥ IIOBEPXHOCTHBIX BOJHBIX 0OEKTOB.

VIcTOYHUKOM BBIOPOCA TAKMX BEIl|eCTB, KaK JUOKCUIBI CEPhI 11 a30Ta, aMMUAK, TsKe-
JIble MeTaJI/Ibl ¥ OpraHMYeCKle BelleCTBa, CTAHOBATCA KPYIIHbIe IIPOMbIIUICHHbIE TIpef-
npustus 3, 4].

Cankr-Iletep6ypr — camblil 60/b1ION TOPOJ, ceBepo-3anafgHoit yacTu EBpomsl. Ero
HaceJIeHMe COCTaBIsIeT 6olee 5 M/TH. YeloBeK. VICTOYHMKaMM 3arpsi3HeHNS OKPY>Karoleit
cpepbl, B TOM 4JIC/Ie TIOfI3eMHbIX BOT, ABJISIIOTCS CBAIKM, CKIAaJbl IIPOMBIIIUICHHDIX V1 KOM-
MYHaJIbHBIX OTXOJOB, 3aCTpOJKa 3laHUAMH, ITOJJ3EMHBIMI COOPY>KeHIAMN, KaHaIM3a-
LMIOHHBIMY KOJITIEKTOPaMM, JOPOraMM 1 T. I1. IIpakTiyecku CIjIomHas 3acTpoiika ropofa
MPUBOAUT K HapPYLIEHMIO eCTeCTBEHHOTO PeXXIIMa I'PYHTOBBIX BOJ 1 K UX 3HAYUTETIbHOMY
3arpasHeHMIo (ocobeHHo Hedrempongykramu). Kpome Toro, Ha TeppuTOpMM ropopa pac-
[0/IaTAI0TCST HECKOJIBKO TEIUIOd/IEKTPOLIeHTpaieil, Hanbonee KpynHble 13 Hux — CeBe-
po-3anagHas u Ceepras TOLI.

KauyecTBO mMo13eMHBIX BOJT

[/ oLleHKY KadecTBa IIOA3eMHBIX BOJ, B IIpefie/iaX UCCIelyeMOl TeppUTOpUY OblIN
[IPOaHAIM3NPOBaHbI JaHHble MOHUTOPMHIA 3a mocmegHue 7-10 et mo 150 Habmroma-
TEe/IbHBIM U 9KCIUTyaTallIOHHBIM CKBa>KMHAM, PACION0)KEHHBIM BO BCex paitoHax CaHKT-
[Terepbypra xpome Kommmuckoro. Pe3ynbTaTsl MCCTeSOBaHMS OCHOBAHBI Ha [JAHHBIX
OAO «Ces3sanreonorus». IIpo6sr mogzemubix Bog B 2012-2013 rr. oToOpaHbl HEMOCPen-
CTBEHHO aBTOPOM.

Ipynmoeuvie 600bt (HaOMopeHHble 20pU3OHMDBL)

[pyHTOBBIE BOABI ABJIIOTCA HauboIee yA3BUMBIM IeMEHTOM rujpporeocepst [5].
B npu6pexxnoit sone Cankr-IletepOypra aToMy CIIOCOOCTBYeT TaK>Ke MX IJIOXas 3alliu-
meHHOCTD [2]. Exxeropno B ®unckmit 3ammB ¢ Teppuropun Cankr-IletepOypra Bmecte
C TPYHTOBBIMU BOfiaMM HomagaeT 83255 T pacTBOpeHHBIX BellecTs [1]. Pesymbrare pe-
JKVIMHBIX HaOJTIOIeHMIT 32 Ka4eCTBOM IPYHTOBBIX BOJ| II0OKa3bIBAIOT, YTO T€H/ECHIIV yBe-
JIMYeHNs CTeIIeH) 3arpA3HeHMs TPYHTOBBIX BOJ| Ha Tepputopunu CaHkT-Iletepbypra co-
xpausiercs [3, 4]. B Tabnuiie npuBeeHsl faHHBIE O COJEP>KaHNM HEKOTOPBIX XMMUYECKUX
BeIl[eCTB B TPYHTOBBIX BOaX Ha OCHOBAaHMY aHaNK3a Mpob, oTobpanHbix B 2007-2014 rT.

CpepHsis MuHepanM3aLus IPYHTOBBIX Boj Ha tepputopun Caskr-Iletepbypra —
0,4-0,6 r/pm>. ITo cocTaBy BOfa HATpPYeEBO-MarHyeBasi XJIOPUAHO-TUAPOKApOOHATHAS
U MarHmeBO-KajbLiMeBas ruapoxapboHarHas. Hambosbiass MyuHepamusaums oTMeda-
eTcsl Ha Iore TOpofa, OKoo 1 r/pM?, a Takke B paiioHe fiepeBHM KameHKa, rjie cpepHsist

Becmnux CIIOI'Y. Cep. 7. Ieonozust. Ieoepagus. 2016. Bun. 3 179



CopepxaHne XMMIYECKIX BellleCTB B IPYHTOBBIX Bofgax CaHkT-IletepGypra

Cp. copep>xanne | Max copep>xanue ITJK B BOgHBIX
B IPYHTOBBIX B IPYHTOBBIX obbexTax IIIOK mna
X¥M. BeIecTBo Boprax CaHKT- Bofgax CaHKT- | ppI6OXO3AICTBEHHOTO | NMUTHEBBIX BOJ,
ITetep6ypra ITetep6ypra sHagenus (pp16x03) | (m.B.) (mMr/mm>) [7]
(mr/mm3) (mr/mm3) (mr/mm3) [6]

Na* 40,02 530 120 200
Ca?* 45,91 230 180 —
Mg* 24,95 200 40 50
K* 4,23 54 50 —

SO4* 15,46 320 100 500
Cl 41,61 1300 300 —
HCO;~ 235,08 1600 — —
Fe (06111.) 6,40 83,1 0,1 0,3

Cr 0,0097 0,01 0,02 0,05

Ni 0,009 0,12 0,01 0,02

Cu 0,0135 0,26 0,001 1

Cd 0,0001 0,0106 0,005 0,001

Pb 0,0052 0,12 0,006 0,01

Al 0,281 2,5 0,04 0,2
Hedrenpopykrst 0,45 10 0,05 0,1

KOHIIEHTpPAIMsl B HEKOTOPBIX CKBa)XXMHax gocturaer 2,15 r/am®. Cronb BbICOKUE 3HAUE-
HUA MVHEPANN3alM B 3TOM palioHe CKOpee BCEero CBA3aHbI C BIANMAHNEM CBAIKU. Boabl
3[leChb XapaKTepU3YIOTCs NMOBBILIEHHBIM IPUPOAHBIM COfiepKaHueM xenesa. CpefHee co-
JiepyKaHue >Kenesa B rpyHTOBbIX Bofax CaHkr-IletepGypra cocrasser 6,4 Mr/am>. Mak-
CUMasbHas KOHIJeHTpalus >Ke/le3a [Jid TPYHTOBBIX BOJ, BbLAB/IeHa Ha TeppuTopun Cese-
po-3amagnoit T1I, roe ona gocturaer 83,1 mr/mm>.

3a nocnengHue 7-8 €T OTMeYaeTCsl AMU30ANIECKOe NPeBbIllIeHNe B IUThEeBOI BOJie
IpefeIbHO JOMYCTUMBIX KOHI[EHTPALVIT TSDKEIBIX MEeTa/UIOB, aTIOMUHMS ¥ 0COOEHHO
He(TEIIPOAYKTOB B IpUOpEXHOI YacTu ropopa. Tak, mpesbienne o csuany (ITIK
.B. — 0,01 mr/pm?, IIIK ppi6x03 — 0,006 Mr/mm?) gacto dukcupyeTcs B Bofie CKBOXUH,
pacmonoxeHHbix Ha Tepputopuu Ceepo-3amaguoit TILT (cks. 11200011) u B Crpenbhe
(ckB. 11325322). V3meHeHMe KOHIIEHTPAILMN CBUHI]A B 9TUX BOJaX [TOKa3aHO Ha puc. 1.

IToxoxkast cuTyauus CI0XKIUIACh C 3arpsA3HeHNeM IPYHTOBBIX Boj, amomyHneM (ITJK
n.B. — 0,5 mr/am®, TIJIK ppi6xos — 0,04 mr/mm’). [ToBblIeHHbIE 3HAYEHNSA OTMEYA-
FOTCSL TIEPUOAMYECKN B CEBEPHOI M I0KHOI 4acTAX mpubpexxHoit Tepputopun CaHKT-
[Terep6ypra (puc. 2). MaxcumanbHoe npesbiiienye ITJK m.s. 3a¢pukcuposano B 2012 .
B CrpenbHe, 4-5 ITIK m.B. (ckB. 11302100 1 11325322).

Hawu6onbuiee onacenye BbI3bIBAET 3arpsA3HEHNE IPYHTOBBIX BOJ, HepTeIPOLyKTaMMI.
Ha nporsbkennu nocinegHux 7-8 yeT GpuKCUpyeTcs yCTOYMBOE MpeBBIIIeHNe KOHIIeH-
Tpauuu Hedrenponykros IIJJK 1.B. mpakTudecKu BO BCeX MCCIENOBAHHBIX CKBaXKIHAX
(puc. 3). Haunnas ¢ 2007 . KOHIJeHTpals HeTeIPOAYKTOB 31€Ch CTaOV/IbHO IIPeBbIIIa-
er ycranosnennyo [ITK 1.8 (0,1 mr/mm?). Tak, cpenHee copep>kaHie HeTenpofyKTOB 110
BCeM MCCTIeOBaHHBIM CKBaXKMHaM B 2013 1. coctaBuiio 0,44 mr/am?, 4to B 4,4 pasa npeBbI-
mraet IIJIK st mutbeBoit Bopibl. Hambormee cunbHOe 3arpsisHEHNe TIO3EMHBIX BOT OBITO
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Puc. 3. KoHneHTpaiys He(TeNpOAyKTOB B IPYHTOBBIX Bofiax B 2007-2013 rT.

BbIAB/IEHO B 2007 L., comepkanye HePTENPOAYKTOB B cpenHeM cocramno 0,84 mr/om?,
uro B 8,4 pasa npesbimraer [1JJK 1.B., a B ckB. 11202526 (KpacHocenbcknit paiton) 66110
orMedeHo ctokparHoe npeBbienne [IJIK m.s. (10 mr/nm?). Haubonee cunbHoe 3arpss-
HeHMe B [IpuMopckoM paitoHe oTMeuaeTcs B cKB. 11202167, 3a 2007-2013 IT. KOHI[eHTpa-
V151 HeTEIPOAYKTOB B BOJIE U3 9TOV CKBXMHBI /IMIIb B 2009 I. He npeBbiraa [TTK m.B.
B 2010-2013 rr. koHIeHTpauusa Hedprenpogykros npesbimana [IIK s nutbeBbIx Box
B 14-26 pas. VIcTOYHMKOM 3arpsa3HeHus, 110 Bcell BUAMMOCTY, ABJIAETCA PACIIONOXKEHHOE
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Ha JAHHOJM TepPUTOPUM IpefIpuATHE IO BBITYCKYy aBTOKOMIIOHEHTOB. B Hesckom
parione B 2013 r. cunbHoe 3arpsisHenue (1,4 mr/am®) oTmedeHo B ckB. 11202529 B cagy
«CrapTax», KOTOPBIIT PacIOIOKeH B HEOCPeACTBEHHOT 6m3ocTyt oT O6YX0BCKOTo MO-
cra. B MockoBckoM partone ¢ 2005 o 2008 IT. 0TMeYanoch CTabMIbHOE 3arpsisHEHNe
(1,6-2,4 mr/gm®) B Bome 13 ckB. 11220561, pacrosio)XeHHOI Ha TEPPUTOPII TOPOJCKOTO
cyma. Opnako k 2010-2012 IT. KOHI[eHTpays HeTeIPOAYKTOB B BOJE CHMU3MIACDH JIO
0,6 mr/mm?, uto BrpodeM B 6 pas Boiute IIJIK n.8. B KpacHorBapaeiickom paitoHe Haui-
Gornee cunbHOE 3arpsisHeHne (10 2,4 Mr/m®) oTMedaeTcs B paitoHe XKee3HOZOPOKHOTO
MOCTa, a TAK)Ke PATOM C >X/J ctaHnmeit PxeBka. B Ilerporpasickom palioHe Ha TeppuUTO-
pun ITeTpomaBIOBCKOI KPEOCTH B IIOA3EMHOI BOfie KOHIIEHTpaLus HedTelpofyKTOB
pocruraer 1,6 mr/pm?, uto B 16 pas npepsiuraer [IJK m.8. B IlerpoaBoprioBom paiioHe
BBICOKasA KOHI|EHTpauus Heq)TenponyKTOB (oT 5 mo 24 pas) ormevaercs Bonbp Hoso-
Hapsckoro mocce u, BUIMMO, CBSI3aHA C MHTEHCUMBHBIM [IBVOKEHMEM U IIJIOXOM CHCTEMOM
JIMBHEBBIX KaHanu3anuil. Bce oty ¢akThl yKasplBaIOT Ha IVIOLIAJIHOE TEXHOTEHHOE 3a-
rpA3HEHMe IPYHTOBBIX BOJI Ha 06mmpHoit yacty Teppuropun Caskr-Ilerep6ypra. ITpn-
YMHBI, CKOpee BCero, KpOoITcs B OypHOM 3KOHOMMYeckoM pocTe 2000-X IT., KOTOPBIil
Cpeny IPOYero COIPOBOXKAAICSA POCTOM aBTomapka ropoga. Tak, B 2008 r. Ha 100 ThIC.
yermoBek B CaHkr-IleTepOypre mpuxopwiocs B 1,7 pasa 6osbliie aBTOMOOWIEN, 4eM
B 2001, nB 2,4 pasa, 4eMm B 1995 1.

HedrenponyKrsl 1 Apyrie 3arpssHsOLYe BellleCTBa TAKOKe ITOa/Jal0T B IPYHTOBbIE
Bopbl ¢ mpommtomanok TILI, pacionoxenusix B CaHkT-IletepOypre. OnHako K HacToO-
A1eMy BpeMeH! YPOBeHb 3arpsA3HeHMsI 3aMeTHO CHM3WICcA. Tak, ecn B KoHIe 1990-X IT.
B HEKOTOPBIX CKBa)XXMHaX Ha Tepputopun Cepepo-3anagnoit TOI] koHIeHTpanys He-
¢renpopykToB B Bofe coctaBisna 4 mr/am®, uro B 40 pa3 Boie IIJIK 1.B., TO ceityac
00OHapyKMBAIOTCA NNIIb sny3opndeckue npesbimenns fo 5 [IJK m.s.. CrabunbHoe 3a-
I'ps3HEHME OTMEYAETCs TONbKO B CKB. 11200008.

Banpaiickuit MOpeHHBIT BOTOHOCHBIIT ropu3oHT. Hanbosbliiee TeXHOreHHOE BO3-
JiefiCTBMe Ha 9TOT FOPU3OHT B mpubpexHoit yactu Cankr-Iletepbypra okasbiBaeT Ce-
Bepo-3anagnas TOL. Ha ee mpommiomasike Tak)xe BbLABIEHA BHICOKAs KOHIIEHTPALVA
dbopmanbaerupma, npessiienne [IIK m.B. — ot 3,6 go 14,7 pasa (puc. 4).

MockoBcKoO-Bangaickuii Me)KMOPEHHbBII BOJOHOCHBI TOpU30HT. [laHHBIN ro-
PU3OHT ABJIAETCA BEPXHVMM MEXKMOPEHHBIM FOPU3OHTOM U, BEPOATHO, UMEET TU/IPAB/IN-
YeCcKyI0 CBA3b C TPyHTOBBIMM Bofamu [3]. B nenom Ha tepputopun Cankr-Iletepbypra
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Puc. 4. ConepxaHnne ¢popmanbrernia B Boje Banmaiickoro BOJOHOCHOTO TOPM30HTA
(C3T211)
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CpenHsisa KOHLeHTpauus HedrenponykroB B Bofie B 2008-2013 rr. Mmensnace ot 0,1 o
0,29 mr/pm® (puc. 5). TO 06CTOATENBCTBO JJAET OCHOBAHME TOBOPUTD O TOM, YTO HEKO-
TOpas 4acTb HeTEIPOAYKTOB IIPOCAYMBAETCA U3 IPYHTOBHIX Bofi. Hambonee cumpHOE
3arpsisHeHMe orMevaercsa B Kammamuckom paitone (mp. Hemokopennbix n IIuckapes-
ckmit mip.) u Ilpumopckom paitone (KomomsArnu, npennpuaArye mo BBITYCKY aBTOKOMIIO-
HEHTOB KaHaJIcKoJl koMnanuu «Magna International»).
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Puc. 5. CpepmHee comepxaHue HedrempopykroB B Boje MockoBcko-Banmaiickoro
MeXMOPEHHOT0 Tropu3oHTa Ha Teppuropun Cankr-Iletepbypra

JIHenpOBCKO-MOCKOBCKHIT MEKMOPEHHBIN BOJZOHOCHBIN KoMIIeKc. HecMoTps Ha
OTHOCUTENIBHYIO 3aIMIIIeHHOCTb TOPU30HTA [3, 4], B IOC/IEHE TOMBI SIIU30AYECKI OT-
MedJaeTcsl 3arpsi3HeHNe a/IIOMIHUEM 1 HepTeIIpOAyKTaMu BOJ, JHEIIPOBCKO-MOCKOBCKO-
TO MEXMOPEHHOTO BOJOHOCHOTO KOMILTeKca (puc. 6).
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Puc. 6. CopepxaHye HepTeIIPOJYKTOB B BOfe [JHEIIPOBCKO-MOCKOBCKOTO MEXKMO-
PEHHOTO BOJIOHOCHOTO KOMIITIEKCa

Ilo Bceit BUIVIMOCTU, 3TO CBA3aHO C IIOBCEMECTHBIM 3arpA3HEHMEM prHTOBbIX BOH,
U3 KOTOPBIX He(TeNpOAyKTbl HMPOCAYMBAIOTCA B HIDKeNeXallye TOpu3oHTH. B 2012
u 2013 rT. cpepHee cofepxKaHue HeTEIPOAYKTOB B Bofie He mpesbiiano ITJIK m.s. Han-
6onee yacTo 3arpsasHeHne ¢puxcupyercs B KypopTHoM parioHe, I7ie 3allIUIIeHHOCTD TO-
PU3OHTa HaMMeEHbIIIas 10 TOpony [3].

Benpckmit BOGOHOCHBINT KOMIUTEKC. Boybl BeHCKOro BOOHOCHOTO KOMIITIEKCA UC-
HO/b3yeTCsl It BogocHabKeHus B KypoprHoMm paitone Caukr-Iletep6ypra [2]. Bopo-
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HOCHBII TOPM30HT OTHOCUTETIBHO XOPOLIO 3alLINIIeH, ¥ [IABHON MPOOIeMOI SBIIAETCA
POCT eNpecCUOHHOM BOPOHKM U3-3a Ype3MepHOro Bogoordopa. Onnako B KypopraHom
u Ilpumopckom paitoHax ropopa B 2013 r. B ckB. 11100001 1 11100002 65110 BBLABTIEHO
NpeBbIlIeHNe HOPMATUBOB 110 amoMuuuio ot 0,4 mr/am> (2 TIJIK mw.8. win 10 TIIK pei6-
x03) 10 0,5 mr/pm? (2,5 TIOK mw.B. wn 12,5 [IJK pp16x03) COOTBETCTBEHHO. 3arpsi3HeHME
00YC/IOB/IEHO BBICOKOJ TE€XHOTEHHOI HarPY3KOIL.

3axknouyeHne

Cankr-IleTepOypr okasbiBaeT CHMIIbHOE T€XHOI€HHOE€ BO3JIEJICTBME Ha IPYHTOBbIE
BOJIbL. 3a MOC/IeHUE CeMb JIeT YPOBEHb 3arpsA3HEHM s TPYHTOBBIX BOJ, He TO/IbKO He CHU-
JKaJICS1, HO U Pe3KO BBIPOC 110 CPaBHEHMIO C CUTYalell Ha Hadasto Beka. Hanboree cepbes-
HOJI IIPO67IeMOI ABMISIETCA 3arpsi3sHEeHVe BEPXHUX TOPU30HTOB (TPYHTOBBIX BOJ, 1 MEXXMO-
PEHHBIX rOpU30HTOB) Hedrenpopykramu. Tak, 3a mocmeguye Tpu roga (2010-2013) cpep-
Hee cofep)KaHre He(TEIPOAYKTOB B BOJAX HAJMOPEHHBIX TOPM3OHTOB NPUOPEKHOI
teppuropun Caukr-Ilerep6ypra cocrauno 0,7 mr/mm?, uto B 7 pas npessiuaer IIK st
nUTheBBIX BOA 1 B 14 pas IIJIK ams per6oxossitcTBeHHbIX BofoeMoB. IIpesbiuienne ITIK
ILB. 110 He()TENIPOAYKTaM OTMEYEHO U B 60J1ee IIy6OKMX rOpU3oHTaxX (10 2,9 mr/pm?), 4To
CBUJETENbCTBYET 00 MHOMIbTpALMM 3aTPsSHEHNs U3 BEPXHMX TOPM3OHTOB. 3arpsisHe-
HUIO CIIOCOOCTBYeT cmabast 3alyIeHHOCTD O[3 MHbIX BOJ MIPUOPEXHOI TEPPUTOPUI,
ocobenHo B KypoptHoM paiione [2]. Tak, B pajioHe 3e/leHOrOpcKa OTMeYaeTCsl MPEBbI-
menye [1]IK 11.B. mo HedTenpoxyKTaM i IUTHEBBIX BOJ, B 2—5 pa3. [TaBHOI NpU4YNHOM
3arpsisHeHus1 HeTEIPORYKTaMM, TI0 BCeil BUAMMOCTH, SIBJISIETCS OOMBILION aBTOMAPK ro-
poma u Hammure 60mbinoro Konmndectsa A3C, rie He BCerma MPaBMIbHO OPraHM30BaHO
XpaHeHMe HePTEIPORYKTOB. VICTOYHMKOM 3arpsiIsHEHUS TaKXKe SIBJISIIOTCA 00BEKThI IPO-
MBIITIEHHOCTY ¥ aBTOCEPBICA.

Kpome HedTenmpomyKToB BpeMs OT BpeMeHM B IPYHTOBBIX BOZaxX (UKCUPYIOTC
BBICOKME KOHIEHTPALMM aMOMUHUA U CBMHIA. Haumbonplive 3HaYeHUs KOHILEHTpa-
L[UY TIOMVMHUSA ObInM OTMedeHb! B 2012 1. VICTOUHMKOM 3arpsi3HEHNsI MOTYT OBITh He-
CAHKIMOHMPOBAHHBIE CBA/IKU. YCTOIYMBOE TEXHOTEHHOE 3arpsi3HEHe HaOMIofaeTCs Ha
npomitomanke Cesepo-3anagnoit TOI, roe orMevaerca npesbiienne I1JIK n.B. o He-
¢drenpopykTam (no 8 pas) u popmanbaeruny (no 14 pas). Ilomymo Toro Ha TeppuTOpPNUN
Cesepo-3anagnoit TOLI B rpyHTOBBIX BOfax 0OHAPY>KEHO BBICOKOE COfiepyKaHume >Kere-
3a — 10 80 mr/nm>, uto B 800 pas mpesbimaet IIJIK s ppi60X03s1iCTBEHHBIX BOT, 1 60-
nee yeM B 250 pas [/14 NUTbeBbIX BOJ. B patioHe KaMeHK!M 0TMeUal0TCsl aHOMAIbHO TIOBbI-
IIEHHbIe 3HAYEHVISI MUHEPATU3AIINN, YTO MOXKET OBITh OOBSICHEHO COCENICTBOM OOIBIIION
cBanku. Haubonee rmy6oKuii TOpM3OHT — BEHJCKUIT — B JOCTATOYHO Mepe 3aliyileH
U IIO3TOMY IIOKa, B II€JIOM, He 3arpsA3HeH. BbIcokoe 3arpsAsHeHne TPYHTOBLIX BOJ, B 3Ha-
YUTEIbHOI CTeNleH! HUBEIUPYETCs MOBEPXHOCTHBIM CTOKOM peky HeBbl, ogHaKo 4acTb
3arpsisHeHMs nonagaeT B OUHCKMIT 3a/IMB HANPSIMYIO B Hepa30aBIeHHOM BIJie I MOXKET
OKa3bIBaTh IPsIMOe HeOMATONPUSTHOE BO3EIICTBIE HA OMOTY.
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