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ABTOp BbIpaxKaeT r71y60KyIo NMpU3HaTe/IbHOCTb U 6/1arofjapHOCTb BCEM,
KTO OKa3blBa/l MOAAEPIKKY U [OMOLlIb B MPOBEAEHUN UCC/IeA0BaHUsA, a
MUMEHHO:
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reo-mHpopmaLMoHHoro aHanunsa, A4-py C. CnanuHaxep 3a coaencTane u
HacTaBJ/IEHUS B NCMOb30BaHUN BUOKUMHETHYECKON Mojaenn, K. [IMKCoH 3a
HEOLIEHUMYIO MOPaJIbHYIO M PAKTUYECKYIO MOAAEPIKKY B OpraHu3auumn
n nposeaeHun wuccraengosaHui, A.M. llnotHukoBoi u P.A. MakapeBuy
3a 60/1blUYI0 MOMOLLb B MPOBEAEHNN XMMUYECKOro aHaau3a rnpob rnoys
n Kaptooensd, M. B. bioxuHy 3a npoBejeHne aToMHO-abcopb6LMOHHOIo
aHanusa, 4.M.H. J1. B. ToaHKoBCKoOM 1 K.6.H. J1. T. KoBEKOB/]0BOH 3a LiE€HHbIE
KoHcynbTaumuu, 4.M.H. B.H. JlysaHnHoBow, A.M. Tokap4yKy n [.M.Jla4nnoBoin
3a MoAroToBKYy U NPOBeAEHNE aHaan3a npob KPoBK, CTyAEHTaM OTAE/IEeHUS
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A4.6.H. npogeccopy H.K. XpuctopopoBor 3a nomollb B opraHu3auyum u
rpoBeAEHNN BCEro UCC/IEA0BAHMS, MOCTaHOBKY LIEJIN U 3aay, KOUTUYECKUE
3ameyaHusl, o1e3HbIE NPEAI0KEHHNS, COBETLI, BbICOKMIMPOpECCUOHATNIM,
MOCTOSIHHOE BHUMaHUE U TEMNI0€ cepAeyHoe OTHOLLEHHUE.



BBEAEHWNE

He meHee 8 000 neTnpoLuio cTexnop, Kak1toaM Hayanm UCNnonb30BaTb
M BbINNaBNATb CBUHEL, 4YTO MOATBEPXKAEHO [APEBHUMU npeaMeTamu
KYNbTYpPbl U UICTOPUYECKMMU JAHHBIMUK. He MeHee I0NTON ABNAETCH U UCTOPUSA
HeraTMBHOIo BO3JENCTBUSA CBMHLA Ha 340pOBbe YenoBeKa. Ewe B | Beke
[0 H.3. ApeBHepUMCKUKU dunocod ButpyBuyc nmucan o HeeCTeCTBEHHOM
uBete vua paboymx LIEXOB MO BbiMJlaBKe CBMHLA, OTMeYas, 4T0 AblM
nnaBuIbHbIX MNe4vyen «padpywaer KpoBb» (Turner, 2000). B HacTtosllee
BPEMSA M3BECTHO, YTO CBUHEL, MOXET COXPaHATLCA B OpraHM3Me 4enoBeKa
rogamu v paspylartb ero, oco6eHHO BO34eNCTBYS Ha HEPBHYIO CUCTEMY,
KeNnyao4HO-KULWEYHbIX TPaKT U KPOBETBOPHbIE OpraHbl. B 0C060 TAXesblX
c/lyjasix OTpaB/ieHWe CBUHLUOM (CaTypHU3M) MOXKET MPUBECTU K NoTepe
3peHuns 1 cnyxa, napanuyy uam netanbHomy ucxogy (Hoekman, 2001).

Bmecte ¢ TeM uMeloTCs ThICAYM NPUMEPOB MPUMEHEHUS CBUHLIA B
COBPEMEHHOM XU3HW YenoBeKa, U, YTOObl YAOBAETBOPUTb MOTPEBGHOCTH
o6LEecTBa, €MErogHo MpPOU3BOAATCA TbICAYM TOHH ITOr0 MeTanna.
Bcneacrteue atoro, 3arpsi3HEHME CBUHLIOM M HAKOMJIEHUE ero COEANHEH UM
B MPUPOAHOM cpelde C KaxKabiM roaom npeactaBnsioT Bce 60/bluyto
yrposy An1a 340p0BbS YeNoBEKa U NPUPOAHbBIX 3KOCUCTEM. 3arpsi3HeEHUE U
OTpaB/iEHNE CBUHLOM SIBASIETCH OCOOEHHO Cepbe3HOM NpobremMon B Tex
MECTHOCTSIX, rae A06blBaeTcs M oboraliaeTcs pyaa v BbinJ1aBAsSeTCs CBUHELL.
OnacHble Ans 340p0OBbs YENOBEKA PanOHbI, e YPOBEHb NPOMBbILLIEHHOIO
3arps3HEeHUs NPUPOAHOM cpelbl CBUHLIOM OYEHb BbICOK, XapaKTepHbl 418
TaKUX MPOMbILLNEHHO Pa3BUTbIX CTPaH Kak Poccus n CLLA.

B HacTtoawem wuccnegoBaHuMM MNPOBOAMTCH M3YyYeHME UM aHanus
pUCKa OTpaBJiEHUS CBMHLIOM AETCKOro HaceneHusa noc. PygHasa lNMpuctaHb
[MPUMOPCKOTO Kpas, a TaKKe JaeTcs CPaBHUTENbHbIA aHann3d cuUTyauuu
B CXOAHOM ropHopyaHoMm pavioHe byHKep Xun (CepebpsiHas fonvHa) B
wTt. Ampgaxo, CLUA. WMccnepoBaHue 3atparnMBaeT Mpobiemy TOKCUYHOTO
AENCTBUA CBMHLLA Ha [EeTeWn, NMOCKOJIbKY OHW Haunbosiee YyBCTBUTEbHbI
K OTpaB/lieHWI0 3TUM MeTal/ioM U Bpe CBUHUA ON19 300POBbA AETeN
3HauYuTeNbHO BblWe, YeMm ana B3pocnblx (ATSDR, 1997; CDC, 1984,
1991). CxoacTBO ropHOPYAHbLIX panoHoB noc. PyaHas lMNpuctaHb U ByHKep
Xvn  JaeT BO3MOXHOCTb A1 MCMNONb30BaHWUS 60ratoro 3apyb6erKHoro
onbiTa Npu OLLEHKE pUCKa OTpaB/EHNA CBMHLLOM HaceneHus 1 BblpaboTKU
COOTBETCTBYIOWMX Mep. [Tpobnema 3arps3HeHus cBuHUOM CepebpsHou
JONMHbI B WT. Anaaxo Oblna yCcrneuwHO pelleHa B Xo4e OTAeSIbHOro
CneuunanbHOro npoeKkra 3a CYeT [AOCTaTOYHOro ¢GUHaAHCUPOBAHUA W
NOBbILLIEHHOrO BHUMaHUSA K HEM 0OLLLECTBEHHOCTU U BIaCTEN BCEX YPOBHEN.
OnbIT yny4weHUsa 3aKoNorMyeckomn cutyaunun B CepebpsiHOn JONIMHE MOXKET
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NOMOYb PELINUTb aHanorn4yHyto npodnemy B PyaHon lMpucTtaHu, rae noka
AenaeTcs o4eHb Masno Ans obecnevyeHus 3KO0rMyeckon 6e30nacHOCTU
XUTenen.

CornacHo aHHbIM, COOGPaHHbIM rPyrnon POCCUNCKUX M aMEPUKAHCKUX
nccnegosatenen B 1996-1997 rr., 3arpsi3HeHne CBUHLOM noc. PyaHas
MpucTtaHb U I. JanbHeropcka npeacrtaBigeT CEPLESHYIO MOTEHLMANbHYIO
npobnemy ansd 300pPOBbSA HUTenen. YPoBEHb 3arpsi3HeHWs CBUHLIOM
no4ysbl gocturaet 95 000 mr/Kr n 6onee. CpegHee coaepxaHue CBUHLA
B no4yBax noceska cocrtasnget 2095 mr/kr (von Braun et al., 2002). 311
[JaHHble YKa3blBalOT TaKXe Ha BO3MOMHOCTb OMacHO BbICOKOINO YPOBHSA
cofeprKaHng CBMHLA B MUTLEBOW BOAE, MblIN UJTbIX MOMELLEHWUI U MECTHOM
CENIbCKOXO3MCTBEHHOM MPOAYKLMK U, cnefoBaTefibHO, HA BO3MOXHOCTb
BbICOKOI0 YPOBHA pUCKa OTPaB/IEHUSA CBMHLIOM BCEX XUTeneu nocesnka.
Mpu TecTMpoBaHMK NpoXKMBaloWKMX B nocenke 120 geten B Bo3pacTe oT 2
[0 12 net 6b110 BbISIBIEHO, YTO CPeAHSAS KOHLEeHTpaums CBUHLA B KPOBMU
AeTen coctaBnsgetr 9,2 MKr/an, npesbiwas AONYCTUMbIA «6e30MacHbIn»
YPOBEHb, paBHbI 8 MKI /4.

HeyanBuTenbHO, 4TO MECTHOCTb, A€ CBWMHLIOBOMNMNaBWUbHbIM 3aBOf
npopabotan B TeyeHne 70 NneT, o4eHb CWUIbHO 3arpsi3HeHa. Bbi3biBaeT
yauBneHue 4to ¢ 1930 . M 10 HacTOSALLENO BPEMEHM He ObIN0 peann3oBaHo
HM eanHON 06pa30BaTE/IbHON UM TEXHUKO-3KONOrMYECKON NporpamMmbl ANs
pelleHns BONpPOCOB 3KONOrM4ecKonm 6e3onacHOCTM HaceneHus. B nepuop
¢ 1950x no 1980e rr. 6611 NPOBEAEH PAA MEPONPUATUN ANA YNYdLLIEHUS
yCNoBUM Tpyda M NPOOUNAKTUKM OTPaBNEHUS CBUHLOM pPabOTHUKOB
CBMHLIOBOMNABUIbHOIO 3aB0OAa, B TO BPEMSA KaK XWUTeNuM panioHa 6biiu
NpPOCTO NpeaocTaBNeHbl caMUM cebe M CBOMM nNpobaemMam co 3[0POBbEM
6e3 KaKon-nnbo MHpopmaumu o6 OnacHOCTM TOKCMYHOrO CBMHUA. He
yAensnocb BHUMaHWS BUSHUIO CBMHLA Ha 300pOBbe AeTen. B HacTosee
BpeMs MHOrue xutenu PyaHon lNMpuctaHm Mcnonb3ytoT 4ns c6opa AoXAeBOM
BOAbl M NONMBA OropoA0B CTapble KOPNyca-eMKOCTU U3-Nofd OTPabOoTaHHbIX
aKKymMynaTopoB. B xoge Hactosilero uccnenoBaHus 6blia OoTo6paHa U
npoaHanuanpoBaHa npoba ocagKa Ha AHE OOHOr0 M3 TaKWMX KOPMyCcoB,
KOHLEHTpaunsa cBMHUa B npobe coctaBuna 293000 Mr/Kr. YKe oaunH 3ToT
daKT cBUAETENLCTBYET O KPaHEN HEOCBEAOMJIEHHOCTU MECTHbIX XUTENEN
0 TOKCMYHOCTM CBMHLIA M PUCKE ero BO3AeNCTBUA HA 340POBbLE N0AEN.

3Konornyeckas cutyaums B PyaHown MNMpuctaHn n lanbHEropcke Mox<eT
OblTb MBMEHEHA K /ydlleMy NPy COOTBETCTBYIOLLEN MOMUTUKE BNACTHbIX
CTPYKTYP MECTHOrO, KpaeBoro 1 deaepanbHOro ypoBHs M NOMOLLU Hay4YHbIX
yupeXaeHn 1 00LLECTBEHHbIX OpraHn3aumn. bonee Toro, B COOTBETCTBUMU
¢ KoHctutyumen Poccunckon Pepepaunun (1993) rocyaapctBo 0653aHO
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o6ecneynTb NpaBa rpax/iaH Ha 3J0POBYI0 OKPYKatoLLyo cpey. Mo MHEeHUIo
aBTOpPa, NepevYeHb CPOYHbIX HEOBXOUMbIX MPAKTUYECKUX MEP BKJTIOYAET:

- onpefeneHne nosHoro o6bemMa pgerpajaumMn U 3arpa3HeHusd
KOMMOHEHTOB MPUPOAHOM Cpefbl M Ka4eCTBEHHYIO OUEHKY pPUCKa
OTpaBJiIEHUA CBUHLOM HacCceleHNA,

- onpepeneHMe CTOMMOCTM W CTaauid Byayllero npoexkTa O4YMUCTKM
parioHa M NPOBEAEHUS UHbIX MEPOTNPUATUN,

- MONyYeHWe [AO0CTATOYHOro GWHAHCUMPOBAHWUA AN  BbIMOJIHEHUS
MPOEeKTa U Co3/jaHue NoIMTUYECKUX CTUMY/IOB PeLlEHUs NPo6IeMbI

B 1970x rr. B panoHe byHKep Xun Habnoganacb cxoHasi cUTyauus:
4ype3Bbl4aMHO BbICOKMA YPOBEHb 3arpsi3HEHUs cpefdbl COeAUHEHUSMMU
TAXENbIX METaNN0B, YXYALlEeHUE 310POBbSI MECTHbIX XUTENen u oTCyTCTBue
3aboTblrocygapctea.HoB 1975r.6b110 NpOBEAEHO HAYYHOE UCCNeloBaHUE,
KOTOpOEe BbIABWIO  KaTacTpObUYECKYID CUTyaUMld C  MacCOBbIM
OTpaBJIeHNEM XuUTeNen CBUHLOM. bbliv co3aaHbl M yCnewHo AerMcTBoBau
cneuunasnbHble 9KONOro-NPOCBETUTENBCKUE U MEAULIMHCKUE MPOrpamMmbl,
KOTOPble NO3BOJININ B HECKOJIbKO pa3 CHU3UTb PUCK OTPaBNEHUSA CBUHLIOM
HaceneHus elwe A0 NpeKpalleHus OesTelbHOCTM 3aBoda U BbIMOJIHEHUS
B 1990x rT. NpOeKTa O4YUCTKU 3arpsi3HEeHUs NoYB panoHa. [JaHHbIM ONbIT
OLEHKW PUCKa OTPaB/IEHUS CBUHLIOM, MPOBEAEHUA MEAUKO-3KONOrMYECKUX
MEPONPUATUIA U pemMeauaLmn MOXKeT M OomKeH OblTb MCMNoNb30BaH B
[anbHEeropcKkoMm panoHe, 4TO M NOKa3aHO B HacTosllen paboTe, KoTopas
ABNAETCS OAHOM U3 HAY4HO-0O0CHOBAHHbIX U YXKe peanindyeMblx Nporpamm
NPaKTUYECKMUX OEUCTBUK MO PeLleHMIo NpobieMbl OTPaBNEHUS CBUHLIOM
¥utenen noc. PygHas lNpucTaHb.



[TTABA 1. COCTOSAHME NPUPOAHON CPEAb,
MPOMbIWEHHOE PASBUTUE U MEANKO-3KOJ10I MHECKAA
CUTYALNA B NOC. PYOHAA NPUCTAHb

PynHas MNpuctaHb 9BnsieTcs HEGO0NbLINM MPOMBbILLNEHHBIM MOCENKOM
ropoackoro tuna B [lafibHEroOpCcKOM panoHe Ha ceBepe NpnuMopcKoro Kpas,
npumepHo B 400 KM Ha ceBepo-BOCTOK OT BnaguMBocToka. HaceneHnue
nocenka cocrtaBndeTr oK. 5000 yen., BKIOYas 6aAn3Nerawme AepeBHU.
PanoHHbIM LeHTp — . JanbHeropck (ok. 45000 HaceneHunst) — HaxoauTCs
Ha pacctosaHMn 30 KM oT PyaHon [lpucTtaHu. boratbii nonesHbiMu
MCKoMNaeMbIMW palOH B COBETCKOE BPpeMA MHTEHCUBHO pa3BUBascH no nyTm
MPOMBbILLIIEHHOIO OCBOEHUSA HEAP M NPOU3BO/ACTBA LBETHbLIX METAJ/IOB U
6opa. [pagoobpasyolwmnm npeanpusatuem rnoc. PyaHas lNMpuctaHb sBnseTcs
CBMHLOBOMNABW/IbHbIM 3aBOf, e BbIM/JaBAF9eTCA CBWHEL, W3 pyabl,
[06bIBaeMoK Ha pyaHWKax panoHa U oboralaemon B anbHeropcke. Mpu
NPOEKTUPOBaHUM N IKCMyaTalMn 3aBoJa AOMKHONO BHUMaHKUA acreKkram
3K0N0ornyeckon 6e3onacHOCTU NPOU3BOACTBA He yaensiocb, BCneacTBue
4yero CcnycTa AeCATKMN JIET BCS TEPPUTOPUA NOCE/IKa OKa3anachb Ype3BblHalHO
3arpA3HEeHHON COeAUHEHUAMU TAXKEeNbIX MEeTanfioB, B NeEpPBYO o4vepelb
BbICOKOTOKCHMYHOI0 CBMHLA.

ﬂanuueropcﬁhﬁ
/. paror’_
_ , ' ._.rlac. PynHan MNpucranb

Puc. 1. PacnonoxeHue JanbHeropckoro panoHa v noc. PyaHas lNMpucTtaHb B
MpuMopcKOM Kpae
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OnucaHune panoHa

MNoc. PygHaa [lpuctaHb Haxoautcss B [lanbHEropCcKoM panoHe
[MprMOPCKOro Kpas Ha toro-BocToke Poccuun Ha 6epery p. PyaHas, KoTopas
BrnagaeT B AnoHcKoe Mope. [lo/inHa pekn PyaHoM oKpy*KeHa ropamum CuxoTa-
AnunHcKoro xpe6Tta (Atnac..., 1989) . CKNOHbI rop B OCHOBHOM UMEIOT YKJIOH
20-250.MocpaBHEHMIO CBEPXHEN HaCcTblo 6accenHa peKU, BO3BbILLEHHOCTH
6n1M3  nocenka  xapaKTepusyloTcss  60/ee HU3KUMU  BbICOTaMMy,
npnénuantenoHo 4o 300 M. Hag ypoBHEM MOpPS. Bo3BbIWEHHOCTU BOKPYr
noc. PyaHas lNpuctaHb NOKPbLITbl IECOM, AO/IMHA PEKKU - pPa3HOTPaBbEM.
MHOECTBO MENIKMX peyvyeKk U py4ybeB ABNAIOTCH NMPUTOKaAMKU PeKU PyaHoun
WUnu BnagatT HenocpeacTBeHHO B AnoHcKoe Mmope. UCTOKU PyaHou nexxat
Ha npoxoae CKanuctom, 6113 UCTOKa p. bonbluas YeccypKa. MpoTsaKeHHOCTb
p. PyaHasa 73 KM, obwas nnowaab 6acceiHa 1140 km?, CpeaHasa BbicoTa
rop B 6accenHe coctaBnser 395 M Hag ypoBHeM Mops (Kadyp, 1996). B
BEPXOBbE peKa ABNAETCH TUMUYHbIM FTOPHLIM BOAOTOKOM, HO B CpeAHEM
N HUXKHEM TevyeHun (B npeaenax uccneayemoro pamoHa) CKOpOCTb BOfbl
HEBEJINKa, peKa NPMobpeTaeT paBHUHHbIN XapaKTep C LWMPOKOM MOMMOK U
nepepn ycTtbeM pa3BeTBAAeTCH Ha HECKOMbKO PyKaBOB.

YpoBeHb BOAbl B PyaHOM MOBbIWAETCH BO BPEMS BECEHHErNO TasHUSA
cHera. [MlofoBoagbe Ha4vyMHaeTcs O6bIYHO B KOHLIE MapTa W OOoCTUraet
MaKCUMyMa Nnoce BCKPbITUS PeKKU 0TO Nibja. Bo BpeMs BeCeHHUX NaBOAKOB
ypOBeHb BO/Ibl B peKe rnoBsblilaeTcsd ot0,5 10 1,4 M. Banpene u mae ypoBeHb
BOAblI NagaeT, XOTS B JIETHE-OCEHHUIM CE30H BO3MOXHbI HENpPEACKa3yeMble
NnoBbILWEHUS YPOBHSA BOAbl. Camble 60/bluMe MNOAbLEMbI YPOBHS BOAbI
BO3MOXHbl B Nep1oj C MI0AS NO CEHTAOPb, B HEKOTOPbIE rodbl BO BpeMs
TaKMx NOABbEMOB YPOBEHb BOAbl NOAHMManNcs Ha 4 M. bonee Bcero nogbem
BO/lbl 3aMETEH B HUKHEM TEeYeHUU peKkn (Kaudyp, 1996).

MNpeobnagatolee HanpaBieHWe BETPaA B UCC/IEAYEMOM ParOHe JIETOM
C 3anaga Ha BOCTOK, 3MMOM — C BOCTOKa Ha 3anaj. JIeToM BeTpbl AyloT
NnpenMyLLLECTBEHHO Ha ceBepoO-3anaj Uin Ha ceBep, BBEPX MO TEYEHUIO P.
PyaHas. 3umon BeTep HanpaBfieH, rMaBHbiM 06pa3oM, B CTOPOHY OyXTbl
PyaHon. CornacHo pa3snuyHbiM AaHHbIM, MPU3EMHbIE UHBEPCUU U BETPbLI
Hanbonee crnocobCTBYIOT NePEHOCY 3arpsi3HEHUS MO3AHUM IETOM U PaHHEN
oceHblo (Kauyp, 1996).

lpombilineHHoe pa3BuTue
UcTopmsa n xapaKTeprcTnkmn 3aBoja

OcHoBaHHbIMB1930r.ceMben tOnabpuHHepa, CBUHLOBOMNNABUNbHbIN
3aBojA B noc. PyaHas lNpuctaHb pacnonaraercd npumepHo B 1,5 KM oT
yCTbsl peKku PyaHas. B HacTosiluee BpeMsi CBMHLIOBOMIaBWU/IbHbIM 3aB0O/
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ropHo-metannyprudyeckoro Komnnekca OAO «Janbnonumetani» (C3 OAO
«MK [JdanbnonumeTann») SBNSETCH €AWHCTBEHHbIM NPeanpusaTtMeM B
Poccuu, nepepabatbiBalowmm cynbdUaHOE Cbipbe, coaepKallee NoMMmMOo
CBWHUA GnaropofHble MeTannbl, cepy U psaa npumecen. O6beguHeHUe
«JdanbnonMmetani»aBnsgeTcacrapenilMHON roOpHOPYAHON MPOMbILWIEHHOCTH
MprUMOpPCKOro Kpas.

NcTopura CTaHOBIEHUA M Pa3BUTUSA LLBETHOW MeTainyprum lNpumopba
Havanacb B 90-xrogax XIXBeka.B 1897 r.akcneamuua C. B. MacneHHUKOBa,
CHapsixeHHas Kynuom | runbaunn 0. U. BpuHHEPOM, OTKpbIia cepebpsHo-
CBMHLOBOE MecTopoxaeHne Ha ceBepe [lpumopbsi. C TOro BpeMeHMU
NPOBOAMINCH FE0sI0ropa3BeoYHble, NOArOTOBUTENbHbIE paboThl. B 1907
I. HaYanncb pa3paboTKM MecTopoXaeHna BepxHero u BbIBO3Ka pyabl 414
npojaxu 3a rpaHuuy. PaaomMm ¢ pyaHUKOM Oblsiv NOCTPOEHbI AEePEBAHHOE
30aHue oboraTutenlbHOM GabpUKK NPOM3BOANUTENBLHOCTbLIO 8 T PyAbl B Yac U
paboyuni Nocenok, Kotopbln B 1913 1. 6b11 NepeHeceH Ha HOBOE MecTo (Tam
cendvac Haxoautcs ueHTp . JanbHeropck). Bnnote 4o 1916 r. UHTEHCUBHO
pa3pabaTbiBaiMCb OTKPbITLIM CMOCOOOM LIMHKCOAEpKalmMe ranamenHble
pyabl, COCPEeLOTOYEHHbIE Ha BEPXHUX TOPU30OHTax MecTopoxaeHud. [lobblva
cynbdUaHbIX pya, Hadataa B 1909 r., gocturna 3aMeTHbIX pa3MepoB JNLLb
He3a[o0/1ro 40 NepBor MUPOBOKW BOMHBI (JTn, 2000).

OcHOBbIBasiCb Ha NPUMEHEHUU BOraTbiX CBUHLIOBbIX KOHLIEHTPATOB,
NOCTPOEHHbIN B PyaHou [puctaHn 3aBof MoJiydan CBWUHEL, Mo MeToay
rOpHOBOM MJIaBKKU, He TPebyloLLen 6O/bLINX COOPYKEHUN, IHEPTETUYECKUX
n MaTepuasbHbIX 3aTpaT Ha NOAroTOBKY CbipbSl M BbiM1aBKy CBUHLUA. B 1930
. Ha 3aBojJie OblN0 YCTAHOBMIEHO YETbIPE MNNAaBUbHbLIX rOpHa HbloMaHa,
OQHa LWaxTHas neyb, OTpaxkatelbHas Neyb A18 CMSAr4YeHus CBUHLUA, ABa
padUHMPOBOYHBIX KOTNA EMKOCTbIO N0 35T, ABE MaNeHbKUE KynensauMOHHbIe
NneYyn 1 MeLLOYHbIN NblieynoBuTenb. Bce metannypruyeckme npouecchl oT
NOArOTOBKM LUMXTbl A0 pas3fiMBa METaNoB Obl/ii OCHOBAHbI Ha TAXENoM
Py4YHOM Tpyde B CU/IbHO 3ara3oBaHHOM U 3anblieHHOoM atmocdepe. Taknm
06pa3oM, KOHLECCUOHEPbI TOMIbKO «CHUManu CAMBKW» C NMPOM3BOACTBA
(cepebpo coCTaBfIsAI0O OCHOBY WX WHTEpPecoB), 60Mblias YacTb CBMUHLA
U Opyrux MeTannoB yxoauna B LWaKM U BblGpacbiBanacb C ra3amu B
atMocadepy, cnocobCTBYS 3arpsi3HeHuto npupoaHon cpeabl (Jln, 2000).

OOHOBpPEMEHHO € 9aKcnflyaTauuMen BepxHero MecTopoOXaeHUs
KOHLLECCUOHEPblI BeNW pa3BefoyHble paboTbl Ha HUKHEM pyaHUKe
(B HacTtosllee BpemMs 2-i CoBeTcKuin). B nepuoa KoHLeccuu Benacbh
Bbl6GOpoYHasa oTpaboTKa CBMHLUOBO-LMHKOBbLIX Py, B pe3ynbrate 4yero B
Heapax Obl/I0 NOTEPSIHO CBbIWEe NONYMWUIIMOHA TOHH 60raTo CBMHLOBO-
LMHKOBOW pyabl. KOHLUECCUOHEpPLI cTapaiucb 060MUTU YCNOBUS [OroBopa,
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0COBGEHHO 3TO Kacanocb obecrnevyeHnss HopMasibHbIX ObITOBbLIX YC/TOBWUK
ana paboyux U cobnogeHus TpeboBaHMM TEXHUKM 6e30nacHOCTU, B
pesynbraTe 4ero npaBUTENbCTBO MPUHANO pPELIEHUME O PaCTOPKEHUU
joroBopa ¢ @GUMPMOM W oOpraHM3auuM COBETCKOro npeanpuatus. B
pesynbrate 3 gHBapsa 1932 r. 6b11 NoagnucaH akT o0 nepefaye pyaHUKOB U
CBMHLOBOrO 3aBoja Noj ynpaBieHWe NoJuMeTaniMyeckoro KombuHara
LiBeTmMeT30/10Ta Ha npaBax OTAENbHOr0 NOJMMETaNIMYECKOrO CBUHLOBO-
cepebpsiHOro pyaHuKa. MNosxe oH 6bl/1 nepenmeHoBaH B CUXOT3-ANTMHCKUI
roCyapCTBEHHbIA NOAUMETANNIMYECKUN KOMOUHAT «Cuxanu» U nepewen
B BedeHue [MaBuBeTMeTa, a 3aTeM B cCUCTEMY [NaBHOro ynpaBieHus
CBMHLOBO-LIMHKOBOWM  MpoMbllieHHocTH  HapogHoro KomuccapuaTta
usetHoun metannyprium CCCP (Jln, 2000).

K MOMEHTY NMKBMAALMM KOHLIECCUM CbipbeBas 6a3a KOMOWHaTa
cocTosia U3 OQHOro mMecTopoxaeHus — BepxHero. o 1917 r. cunamu
npeagnpuHUMaTteneM U MNpocrneKTopamMm U3 MECTHOro HaceneHus B
[anbHEropcKomMm panoHe Obl1 OTKPLIT PS MeCTopoXaeHUn (AXoBMHCKoe,
Mano-CuHaH4YMHCcKoe, KucuHekoe). B 1932 r. Ha KoM6uHaTe Oblia co3aHa
CBOS reonornyecKas cnyx6a. B nocneaytolne rogbl 6bi/1M OTKPbITbl HOBbIE
MECTOPOXAEHMUSA, 3IKcnayaTaumMsi KOTOPbIX MO3BOAUAA NPEANnPUATUIO
3HaAYUTENIbHO YBENYNUTb BbIMYCK CBMHLOBbLIX U LIMHKOBBLIX KOHLEHTPaToB
n padMHUPOBAHHOIO CBMHLA, YTO ABMUIOCb HOBbIM 3TaroM B HaKoMjleHuu
NPOMBbILIEHHOIO 3arpA3HEeHUs COeAUHEHUAMU CBUHLLA U APYTUX TAXeENbIX
meTtanno B PygHon Mpuctanu u JanbHeropcke (Jln, 2000).

B nepwnop Benukon OTeyecTBEHHOW BOWMHbI KOMOWHAT 3HAYUTENLHO
yAy4lWKWa noKas3aTenu BbiNyCKa CBOEW CTpaTerMyeckon npoaykuuui. 3a
roAbl BOMHbI NPON3BOAUTENBHOCTb TPyAA Ha NpeanpUaTUK Bo3pocna 6onee
yeMm Ha 30%, a 06beM BbiNycKa MeTannoB — Ha 15 %. Kaxaas pesatas
nyna B8 CCCP B To Bpems 6blia OTiMTa U3 CBUHLA, BbiMJaBASBLIErocs
Ha 3aBoje B noc. PyaHasa lMpuctaHb. B nocneBOEHHbIE roabl Ha4yanochb
TEXHMYECKOE MEPEBOOPYHEHUE KOMOUHATA, BHEAPEHUE HOBOW TEXHUKMW,
COBEPLIEHCTBOBAHME TEXHOMNOrMKU A0ObIYM pyAbl U MPOXOAKM FOPHbIX
BbipaboToK ([MaweHKo, 1993). B uenom ata moaepH13aLns 3aKiovanach
JNLLb B MEXaHM3aLMN HEKOTOPbIX MPON3BOACTBEHHbIX MPOLLECCOB M He Obina
HanpaB/ieHa Ha yNydlleHWe OYMUCTKM ra3os, NocTynawwmux B atmochepy
[ONNHbI p. PyaHOR.

B 1970-err. 3aBoa nponssoana 13 000 T padnHUPOBAHHOIO CBUHLIA
MapoK C1 n C2, 50 T meTannnyeckoro sucmyTta mapkm Bul, 30 T cepebpa
B cnjiaBe B rog. B 1972 r. paduHUPOBAHHOMY CBUWHLLY, BblNyCKaemMoMmy
Ha 3aBoje, Obl1 NPUCBOEH [ocyaapCTBEHHbIM 3HaK KayecTBa. Pacuset
npeanpuaTua (M MakcMumMym atMmochepHbIX BbI6pocoB) npuencs Ha 1970-
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80e rr. MaKcuMarbHbIM BbIMYCK MPOAYKLUMW B 3TOT Nepuoj coctaBnsan 16
000 T cBMHUA paduHMpoBaHHOro, 160 T BUCMyTa, 6onee 20 T cepebpsHo-
30/10TOro cnnaB.a B rof (MateHko, 1993; Jln, 2000).

-

Puc. 3. 3aBog B noc. PyaHas MpuctaHb

3KOHOMMYECKUN Kpu3nc 1990-x . cKasanca Ha paboTe 3aBoja.
K KoHuy 1990-x rr. 06beM BbINycKa NPoAyKLUKU NO cpaBHEHUO ¢ 1980-
MW IT. CHU3UNCS B HECKOJIbKO pa3 M COCTaBNSAN YyTb MeHee 7 TbiC. T /T.
BucmyTtoBoe oTaeneHue okasanocb pa3rpabneHHblM, KOKCa He xBaTtasio
, W 3aBoj Hegensmu npoctamBan. B ¢eBpane 1994 r. 3aropencs oguH
M3 KOpMycoB 3aBOja, U OFOHb YHUYTOXUN BCE 3HeproobecnevynBatolLmne
arperatbl. HecKonbKo MecsiLeB, MoOKa He Obl10 YCTaHOBIEHO HOBOE
o6opyaoBaHMe U OTPEMOHTUPOBAHbLI Liexa, 3aBoj cTosa. OgHa M3 NPUYKH
BO3ropaHusa coctosna B TOM, YTO 60/blias YacTb TEXHUYECKUX YCTPOMCTB
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N COOPYXKEHMN OTpaboTana HOPMaTUBHbIM CPOK CNYXObl, UX KOHCTPYKLMK U
COCTOSIHWE He COOTBETCTBOBA/IM COBPEMEHHbLIM HOPMaM MPOMbILLIIEHHON
6e3onacHoCTU. OCHOBHbIE 3[4aHUS U COOPYXKEHUS JOBOEHHOM MOCTPOMNKM
ycTapenu. 3aKkntoyeHne aKenepTu3bl NPOMbILLIIEHHON 6€30MacHOCTH 6bINo
oTpuuaTenbHbIM Ans Bcex 06beKToB. B 1980-X . Ha4anocb CTPOUTENBCTBO
Kopnyca uexa Nno rnepepaboTKe CBUHLIOBbIX KOHLIEHTPATOB METOAO0M
COZIOBOW 3NEKTPONIaBKKW, KOTOPOE OCTaHOBW/IOCH nocne pacnaga CCCP
(NaweHkKo, 1993, 1994; PeKoHCTpYKUMS..., 2002).

o 1999 r. cBMHUOBOMNaBWAbHBLIM 3aBoa Bxoaun B coctaB OAO
«danbnonumetani». C 1 guBapa 1999 r. 3aBog Obl1 npeobpa3oBaH
B  camocTtosTensHoe  npeanpuathe  3A0  «CBMHUOBbLIM  3aBOf
— [Janbnonumetann», ydpeautensamum  Kotoporo asnsitotcs  OAO
«Jdanbnonumetanin» U KoMnaHua «[anbHeBOCTOYHAA MaHydaKkTypar. B
1999 r. o6bulaa gobbl4a KOMMaAHMEW TOBApPHOW pyabl coctaBuna 775,5
ThiC. T, MPOM3BOACTBO CBMHLA - 13 872 T, UMHKa - 25 812 1. 3aB0oA Havan
HapalluMBaTb MPOM3BOACTBO, ObllaHanaxXeHaBblNnaaBKkapabnUHUPOBAHHOIO
CBMWHLa, BUCMYTa, cepebpa (Wilson, 1999). Mo cpaBHeHUtO ¢ 1998 1. 3a
11 mecsaue 2000 r. o6bem npoaykumn Bospoc B 2,5 pasa. B 2002 r.
no cpaBHeHuto ¢ 2001 r. Ha 3aBoje YBENNYUNAaCh BbiM/laBKa YEPHOBOIO
cBuHUa Ha 800 T Ha 900 T — paduHMpoBaHHOro (KyabmumHoBa, 2003).

lpou3BoAaCcTBO

Komnannsa OAO «Janbnoanmetani», 6a3npytowascs B JaibHErOPCKOM
panoHe, BnajeeT TpPeMs pPyOHUKaMU, oboratutesnbHon ¢abpukon B
JanbHeropcke, TPaHCNOPTHLIM LIEXOM, Freoioropa3Bejo4HOM KCNeanLnEN,
CTUBUAOPHbIA LexoM B PyaHon [IpuCTaHKW, LIEXOM BCNOMOraTefibHOro
NpPOM3BOACTBaNCBUHLOBOMIaBUIbHbIM3aB0OA0M.OCHOBHOENPOM3BOACTBO
COCPEeNOTOYEHO B Y3KOM MNOJIOCE B [I0/IMHE PEKU PyaHOWU, OT ee nepBbiX
NPUTOKOB 10 YCTbs (ByXTbl PyaHOM), rae HaxoAuTcst NnaBW/IbHbIA 3aBOj.
Bcnencreue Toro, 4To 40ONMHA PEKMU ABNSETCH AOBO/IbHO Y3KOW M OKPYXKeHa
ropamu, B TeYEeHWEe MHOIUX AECHATKOB NeT 3arpsi3HeHue OT MOCTOSHHO
pa3BMBalOWENCs TOPHOPYAHOW MPOMBbIWIEHHOCTM HaKaninBanoCcb B
JONIMHE U NMOYTU HE Pa3HOCKOCH 3a ee npeaerbi.

CBMHLIOBbIA KOHLIEHTPAT, NOCTaBAsieMbIM Ha 3aBO/, NoJy4atoT U3 pya
MeCTOPOXAEHUIM paloHa. aBHble MUHepPasibl KOMIMIEKCHbLIX Py — raneHuT
n chaneput, BTOPOCTEMNEHHbIE — apPCEHOMUPUT, XallbKOMUPUT, MUPPOTHUH,
nmput. OTpaboTaHHble MECTOPOXKAEHUA AOMKHbI KOHCEPBMPOBATLCH,
onacHble y4aCTKM U BbIXOAbl GETOHMPOBATLCSH; OTBasibl AOIKHbLI MPOUTU
PEKYNbTUBALIMIO W OblTb 3aAepHOBaHHbIMW. JTOT MNpPeaycCMOTPEHHbIN
KOMMNNEKC MEPONPUATUIN BbINOJIHEH JINLLb YaCTUYHO, YTO ABNSETCS BaXKHbIM
dbaKTopOM 3arpa3HeHus cpeabl A0NMHbI p. PyaHasa. CoeanHeHNs TaxenblX
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METaNNoB rnonagatT C MNblbl0 B BO3AYLIHYO cpedy, BoAbl U [OHHbIE
OT/IOXKEHUS PEKN, NMOYBY U pacTUTENbHOCTb (Arzhanova et al., 1995).

TpaHcnopTupoBKapyablHaoboratuTenbHylo GabpuKyananepepaboTKu
NPOU3BOANUTCA MO KenesHon popore (¢ BepxHero v HWKoOnaeBCKOro
PYAHWKOB) M aBTOTpaHCNOPTOM (C KOXXHOro 1 ManMUHOBCKOIO y4aCTKOB).
B Teyenne 2000-2004 rr. KoHUeHTpaT ¢ o6oratutenbHon dabpuku B
pa3mepe oK. 24 000 T/r noctynan Ha 3aBoj B PyaHyio lNpuctaHb ansg
nepennaBkun (KyabmuHoBa, 2003). 3aBoa nepepabatbiBan Tonbko 30%
noslyd4aemMoro KOHLEHTpaTa, ocCTajlbHas 4acTb, a TaKXe BCe LMHKOBblE
KOHLEHTpaTbl NOCTaBNSA/IMCb MOPCKUM MNyTeM 3aKaldyuMkam. C cepefuHbl
2004 r.npon3BOACTBO CBUHLL@ OCTAHOBJ/IEHO, U BECh KOHLIEHTPAT BbIBO3UTCSH
cydaMu Ha MeTannypruyeckme 3asobl ctpaH ATP.

Tabnuua 1

XUMWYECKUI COCTaB CBUHLIOBOIrO KOHLEHTpaTa
OAO «'MK danbnonumetann»

AnemeHTbl | CopeprkaHue B cyxoM | AnemeHThbl | CoaepraHue B CyXom
KOHUeHTpaTe, % KOHLeHTpaTe, %

Pb 68 - 70 S 15 - 17

Zn 3,5-4,5(r/71) Cd 0,03

Au 0,2-0,5(r/7) Se 0,012

Ag 1300 - 1600 (r/1) Mg 0,065

Sb 0,1-0,2 Mn 0,20

Sn 0,02 Ca 0,06

Cu 1,2 SiO2 2,5

As 0,2-0,3 Ca0 0,06

Fe 4,5 Al 0,3

Bi 0,08 -0,12 SiO2 2,5

CynbounaHble CBUHLIOBbIE KOHLIEHTPaTbLlI o6oratutesibHon GabpuKu
NOCTynalT Ha 3aBOJ W CTUBUABOPHbLIA LIEX MO Y3KOJIEMHOW KeNe3HOM
Jopore B BaroHETKax €eMKOCTblo no 1,6 M3, a TaKkiKe rpy30BbiMU
aBTomob6unammn «KAMA3» 1 cknagupylotca Ha naowaan B 100 m2. B
npouecce TPaHCMOPTUPOBKK MO Kene3HOW AOpOore KOHLEHTpaT CBMHUA
npocbinaerca no obo4ynHam, a TaKXKe Pas3HOCUTCH BETPOM, MOCKOJIbKY
BaroHeTtkn otkpbiThlie (Wilson, 1999). ExxeMecA4HO Npo6bl KOHLIEHTpaTa
aHanmaupytotes Ha Zn, Pb, Cu, Bi, Sb, As, Si0,, Ca0, Al O, Fe, S, a Kaxayto

273
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CMeHy — TOJIbKO Ha Pb, Cu, Zn, Fe (Tabn. 1). Bna)HOCTb KOHLIEHTpaTa He
JomKHa npesBblwaTh 8 % (TexHonornyeckas UHCTPYKUMS. .., 1977).

Mnowaab TeppuTOpUM, 3aHMMaemon 3aBogoM, npumepHo 700
M x 400 M. TexHn4yeckoe obopyaoBaHue 3aBoda Obl1O MNPOU3BEAEHO B
nepuop ¢ 1935 no 1973 IT. U K HacToaWweMy BpeMeHu yctapeno. Tak, B
4aCTHOCTM, LWaxTHas MNeyb M3rotoBsieHa cunamMu pPaboTHUKOB 3aBoja
B 1940 r., MelWwkKoBbIA nbineynosutenb — B 1935/59 rr., yctaHOBKa ang
NPUroTOBNEHUS WNXTbl — B 1957 I.; padUHUPOBOYHbIE KOT/bl U3rOTOBJIEHDI
Ha bapHaynbCcKOM KoTenbHOM 3aBoje B 1954 ., ropHOBas neyb NocTynuna
c¢3aBoga BHUUMNTMALL B 1971 r (MaweHKo, 1993). Ha npon3BoacTBe 6b110
3aHATO 226 4enoBeK, U3 HMX 120 nnaBUNbLMKOB. HYeTbipbMsA paboymmu
CMeHaMu (Mo 6 4acoB Kaxjaasl) obecneynBancs HenpepbiBHbIA NPoLEecc
BbIMJIaBKM CBUHLA. Paboyne umenu cneuogexay u pecnuparopbl Tuna
«JlenecTtoK-5» (Wilson, 1999).

BHacTosweeBpemMAnpon3BoaCcTBOHa3aBOAENPUOCTAHOBIEHOBCBA3HK
C PEMOHTOM W NOATOTOBKOW K npegnonaraeMomy nepenpopunmpoBaHuio
Ha nepepaboTKy AparoueHHbIX MeTaioB. YCoBuaA Tpyaa n obecrnedvyeHne
6e30nacHoOCTMPaboTbliHa3aBOAEHECOOTBETCTBYIOTHOBENLLMM POCCUNCKUM
M COBPEMEHHBIM MUPOBbLIM HOPMaM. MI3BECTHbI fiaxe cinydYaun OTKIOYEHUS
paboTbl BHYTPEHHEN BEHTUNISALMM ANA IKOHOMUU S/IEKTPUYECTBA, HYTO eLle
6o/iee yxyawano n 6e3 Toro Taxenole ycnosus Tpyaa (Wilson, 1999; von
Braun et al., 2002). He cOOTBETCTBYIOT CYLLECTBYIOLMM NPaBOBbIM HOPMam
BbIGPOCHI 3arpA3HAOLLNX BELWECTB B aTMOCHEpPY, B CBA3U C HEM BbIHECEHO
npeaBapuTeNnbHOE pelleHMe O [JajibHenWweM npeKkpaweHUn BbiNiaBKK
CBWHLUaA Ha 3aBoje u ero nepenpodpunmposaHunu (Yconbuen, 2004).

TexHo/10rMs NPOM3BOACTBEHHOIO MpoLecca n 0O4YUCTKM BblbpachiBaeMbIX
rasoB

KoHueHTpaT cBWHLA nepepabaTtbiBaeTcsi Ha 3aBOJe B FOPHOBOM
OTAENEeHUW, TrAe YCTaHOBJIEHbl [Ba CNapeHHbIX MeXaHWU3UMPOBaHHbIX
NNaBUbHbIX FOPHA. MNNaBUNbHbIA FTOPH COCTOUT U3 ABYX YYTYHHbIX JIUTbIX
BaHH Maccor 1250 Kr, pacrnofioXeHHbIX BAONb OAHOW NMHUU. BaHHa
3ajenaHa B KMPMWUYHYIO KNagKy B YYryHHOM MOCTaMeHTe M oTarnjnBaeTcs
CHMU3Y XWOKUM TonnMBoM. Bo Bpems paboTbl BaHHa HamnoSIHEHA XUOKUM
CBMHLOM, Ha MNOBEPXHOCTM KOTOPOro MnjaBaeT pacniaB/ieHHasa LWKXTa.
MoMWUMO rOpHOBOW MJI@aBKKU Ha 3aBO/E NPUMEHSETCS LWaxTHas nnaBKa, rae
noJsly4atoT4epPHOBON CBUHELL M3 CEPbIXLLNAKOB, KOTOPbIE ABIAIOTCS OTXO4aMuU
rOpHOBOW NMnaBKK (TEXHONOTMYECKUIN pernameHT..., 2002). O6cnyknBaHue
FOPHOB [0 PEKOHCTPYKUMM B 1971 r. 6bII0O OCHOBAHO MOMIHOCTbID Ha
PY4YHOM TPYAE M NPEeACTaBNSN0 60/bLUYI0 ONACHOCTb /151 06CYKMBalOLWEro
nepcoHana m3-3a OO0/bLIOIO KOMMYECTBa MbUIM U ra3oB, COAeprKallmx
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cBuHel. [laxe nocne MexaHuM3auuu OCHOBHbIX MPOLLECOB TOPHOBOWM
nnaBKKM Ana paboyunx, 3aHATbIX B 3TOM MpOLECCE, PUCK OTpaBAEHUS
CBMHLOM OCTaeTcsl O4YeHb 6OMbLUMM, MOCKOMbKY CBMHEL, MOCTynaeT B
OpraHmM3m yepes nerkme n Koxy. OTMeyeHo, 4To No pasnnyHbIM NPpUYUHaAM
(oTcyTCTBME KOHAMLMOHWPOBAHUS, HeJocTaTovHass BEHTUNSUMS, cnabblv
KOHTPO/Ib 1 T.N.) paboyne He Bcerga paboTaloT B pecnuparopax, 4to ele
60blle yBENUYUBAET PUCK ANs 300p0oBbs. B 1970-x rr. Ha 3aBoje 6bina
npuHsaTacucTteMamMmepobecnenevyeHnss 6e30NacHOCTUKNU3HEeAEeATENbHOCTH
paboyunx, BKIYaolWas MeAULUHCKME o6cneaoBaHus, HanpaBfieHue
B NPOPUIaAKTOPUU, KOHTPONb 3a NpodecCUoHanNbHON TMIMEHOW U T.A.
3TN MeponpusaTUS B HEKOTOPOM CTEMNEHU YMEHbLIUAN PUCK OTPaB/IEHUS
CBUHLOM, HO HE MOT/IN UCKJTIOYUTb MU XOTS Obl 3HAYUTENIbHO YMEHbLLUTb
ero, BBMAly CaMoro xapaKkrepa npou3BOACTBEHHOIO NpoLecca.

TexHonornyeckne rasbl FOPHOB, LWAXTHOW MNEYU, INEeKTPOoreyu,
KynensumoHHbIX neyen, BEHTUASLUMOHHbIE ra3bl LIMXTO-CMECUTENbHOIo
GapabaHa M cb6poc NHeBMOTPaHCNopTa cBefdeHbl B OOLLYI0 CUCTEMY
ra3ooTxoj0oB W MNOABEPralTCqd OYMCTKE OT MblIM B  MELIKOBOM
nolneynosutene. Obwee KOMYECTBO rasa, nocrynatwwee B MEWKOBbIN
nblneynosutenb, coctaBnsetr 50-90 Tbic. M3/4yac (TexHonornyeckas
WUHCTPYKUMS..., 1977).

Cuctema ¢uAbLTPOB MO3BOASET MCMNONb30BaTbh YNOBAEHHYIO Mbib
B npoLecce BbiNaBKkM CBUHLUA. [lpyn 3TOM OBOPOTHLIMWU CTAHOBATCSH
KpynHble ¢pakunn nbinv. HeobxoaguMo OTMETUTb, 4YTO WCMapeHue
CBMHUa Ha4dyunHaetcs yxe npu 400°C 1 npomMcxoauT Ha Bcex aTanax ero
nony4yeHuns, papuHUpoBaHUa M Npu nepennaBke. Ob6pasyolmeca npu
3TOM MENIKOAMCNEPCHbIE YacTulbl, coaepxalme Pb, He ynaBnuBatoTcs
CYWECTBYIOWEN Ha 3aBOAE CUCTEMOM OYUCTKM W BblOpaACcbIBAOTCH
B aTmocdepy, MNO3TOMY OYMCTKa ra30B [0 CaHUTApPHbIX HOPM He
obecrneynBaeTcs (3anblIEHHOCTb Ha BbIxode B aTMocdhepy COCTaBAseT
15-30 wmr/m3). [dpyrMm HeaoCTaTKOM pyKaBHOro o¢wunbTpa SBNsSeTcs
ManoaddeKTMBHaA cucTtemMa pereHepauum GUNLTPOTKAHM — MNpPOCToe
BCTPSIXMBAHME.

Booa oT Bcex MeTannyprMyeckux arperatoB 4epe3 OTCTOMHUKM
nocTynaeT B nNpya 060pOTHOro BOAOCHAGKEHUS, U3NULIKW BOAbI U3 Npyaa
copachbiBaloTCa Yepes JamMby B eCTECTBEHHbIN NPyA, OTTYAa B PeKY PyaHYIO
W 3atemM B AnoHcKoe Mmope. Boaa B npyay 060pOTHOr0 BOAOCHAOKEHUS
ype3Bbl4anHO 3arpsi3HeHa NPOM3BOACTBEHHOM MblblO, HEDTENPOAYKTaMMU
M NPOMbILLIEHHBIM MycOpoM. [eprnoanyecKoe NoCTynieHNe BOAbI U3 3TOr0
npyaa B peKy aBnsieTcs 4ONOJIHUTENbHbIM GaKTOPOM 3arpsa3HeHus cpebl
noc. PyaHas MNpucraHb.
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Mcnonb3oBaHne BTOPUYHOIO Chlpbs

B 1999 r. 3aB0oA 3aK/I04MN AOrOBOP C BOMHCKOWM 4YacTbio 25029
N2704/5/1510 Ha nocTtaBKy aKKyMynsaTopHblix 6aTapen. ExerogHo us
aKKymMynaTopHoro nioMa Bbinnasnsanocb 1 600 — 1 700 TOHH 4epHOBOrO
CBMHLa, 4To cocTaBnsno 6osee 10% oT roqosBom NpPou3BoOAUTENBHOCTH. B
TeyeHne 1999 — 2000 rogos 3aBO/ MOJY4U JIOM 06LLMM BECOM METAI0B
npnénnanTtenbHo 5 363 TOHH. BepegHem BroanepepabaTtbiBanoch 2185,3
T oTpaboTaHHbIX akKymynatopoB (KyabMmuHoBa, 2003). OTpaboTaHHble
aKKyMYNATOpPHble 6aTapen B MeHblLMX o6bemax nepepabaTbiBaUCbh Ha
3aBojge M o 1999r., B 1996-97 rr. (Sharov, 2002).

AKKYMYNAaTOpHbIX TOM npeactaBnsgetr cobon otxoabl Il u V Knaccos
onacHocTu. Mcnonb3oBaHWe OTpaboTaHHbIX 6aTapen B COOCTBEHHOM
CBUHLIOBOM MNPON3BOACTBE CNOCOGCTBYET BOBAEYEHUIO B MPOMbILLNEHHbIN
060pOT ThicAY TOHH 6e3B0O3BpPATHO TepsaeMoro metanna. Bmecte ¢ 1em
yBEeNMYEHNE NPOM3BOACTBA 3aBoja 3a cyeT nepepaboTKku BTOPUYHOrO
Cbipbsl yBeNMYMBaAET 3arps3HeHne noc. PyaHas [MpuctaHb. Momumo
BblIOPOCOB 3aBoja, GaKTOPOM TaKOro 3arps3HEeHUs W BIUSHUA Ha
3[10POBbE HUTENEN NOCENKa ABNAETCA HanMymMe 3arpa3HeHHbIX CBUHLLOM
KOPMNYCOB aKKyMynATOPHbIX 6GaTapeK, KoTopble NpeaocTaBaoTCS
MECTHOMY HaceneHuto 6e3B03ME3QHO WK 3a nnaTy, yCTaHaBIMBaEMYIO
aagMUHUCTPaLMeEN 3aBoaa. *KUTenm nocenka UCcnonb3yoT Tak1ue Kopnyca u
MX 4acTu Ans NOCTPOMKMK Orpaj, capaes, NPOKNaAKM AOPOXKEK, YKPENIeHu s
OropoAHbIX MPAAOK, B Ka4yecTBe eMKOCTeN ANt KOPMJIEHMS AOMALLHEro
CKOTa M NTULbl, cO0pa AOKAEBOW BOAbI, NOIMBA OrOpoAo0B U Ap.

3arpsizHeHune cpegbl noc. PyaHas lNpuctaHb
3arpssHeHue Bo3ayxa

C KoHua 2004 r. 3aBoa B noc. PyaHasa [NpucTaHb NpUOCTaHOBUI
NPOU3BOACTBO B CBABM C  PEMOHTOM UM  npeanonaraembim
nepenpodunanpoBaHnUeM Ha MNoJslydeHMe TOSIbKO AparoueHHbIX METaNIoB.
Jo 3TOoro BpeMEeHM Ha npoTsKeHun 6onee 70 neT BbIOPOCHI 3aBoja
ABNSINCb OCHOBHbIM WUCTOYHWMKOM 3arpsi3HEHWUs B M3y4aeMOM paKroHe.
Bnnotb 0O OCTaHOBKM 3aBOj paboTan Mo CTapblM TEXHONOTMAM, He
OTBEYAlOLWNUM COBPEMEHHbIM TPeObOBaHUAM W HOpMaM. [pon3BOACTBO
CBMHLLA CONPOBOXAa0Ch 3HAYUTENbHbIMM FA30-MblNEBbIMU BbIBPOCAMMU,
B/IMSIHWE KOTOPbIX MpOCneXmnBaeTca Ha naowaan Ao 100 Km?, npuyem
Ha TeppuTOopuM paguycomM 2 KM MO po3e npeobnagarowinx BETPOB
(nnowaabo okono 5-8 Km?) o6pasoBanacb 30Ha, rAe BM3yasibHO
HabnogaeTcs HapyweHWe pacTUTENbHOCTU — AepeBbS U KYCTapHUKMU
HaxoAsATCs B YrTHETEHHOM COCTOSIHUM, OTCYTCTBYET HOPMasbHbIM MOKPOB M3
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nuwanHunKoB (Wilson, 1999; Sharov, 2002; von Braun et al., 2002). Cymma
roaoBoro yuiep6a oT 3arpsi3HeHus BO3[yxa, HAHOCUMMOro npeanpuaTMemM
OKpyratollen cpene, oueHnBanacb B 181,6 Tbic. pyonien. PaHee cTtaBu/icS
BOMNPOC O 3aKPpbiTUM 3aBoOa WU €ero KOPEeHHOW PEKOHCTpyKumu B 1987-
1989 rT., 0gHAKO COOTBETCTBYlOLLEE pelleHne MUHLUBETMETA HE OblIo
peanu3oBaHo (JonrospeMeHHas nporpamma..., 1993).

B cocTtaBe raso-nbineBblx BbIOGPOCOB OCHOBHbLIMWU 3arpA3HSAIOLLNMMHU
BellecTBaMU ABNSAIOTCA AUOKCUA CEPbl, OKUCh Yrnepoaa, OKCuUibl a3oTa U
YyacTuubl, coaepxalime cBuHel. 1o 1964 r. MeLLKOBOM MblNeynoBUTENb Obl
€AMHCTBEHHbIM CPEeACTBOM KOHTPOJIS 3arpsi3HEHUS Ha 3aBOe, NO3XKe Oblnn
YCTaHOBJIEHbI YCTAHOBKU MEXaHUYECKON OYMUCTKM BO3AyXa TUNa «LUKIOH».
B koHue 80-X . KoNM4ecTBO NPOAYKLUMW 3aBoda MPEBbLICUMIO CPEHION
mMowHocTb Ha 3000 T cBuHUa 1 100 T BUCMyTa. Torga e Habnoganucb
camble BblCOKME BbIOGPOCHI cBMHUA — 50 T/I., guokcuaa cepbl — 4,8 ThbIC.
T/r. n okenaoB yrnepoaa — 200 Teic. T/r. Kak oTMeyvaeTcs B Aoknage A.H.
Kauypa (1996), 13 Tpy6 3aBoaa BbinycKkanocb okoso 250 000 m3 rasos
B roa (puc. 4-5). C aTUMK ra3amu exerogHo BblHOCMNOCH 85 T Mbinu,
BKtoYatowen 1o 50 T Pb, 512Zn, 6 TSbn 1 17 Bi.

BHavyane90-xn3-3acnoxmnBLIErocsiBCTPaHE3KOHOMUYECKOrOKpU3unca
Npoun30LLIeN NOBCEMECTHbIM cnaj NPOMbILIEHHOrO NPon3BoacTBa. B aTo
BpemMs 06beMbl 106bl4M U NepepaboTku pyabl Ha OAO «Janbnonnumerans»
ymeHblwnnmcb B 1,5-2 pasa, 4mMcno paboyux gHen cokpartuaocb o 140
B roa. Taxenas cuTyauus CNOXunacb Ha 3aBoje: BbiNflaBKa CBWHLA
CHU3UNacb Ao 7 TbiC. T, 3aBO/ NpOCTamMBan U3-3a OTCYTCTBUSA KOKca. B cBa3u
C 3TUM YMEHbLINIOCH M 06LLEE KOTMYECTBO NOCTyNatoWmMX B OKPYKatoLLyto
cpeny ra3oB U Tsxenblx MeTannoB. O6beMbl 3arpa3HeHns ¢ 1993 roga
CHU}aNMCb M AOCTUIMN MUHMMYMa K 1998 . B 2003 . BbIGpOC BCEX BELWLECTB
COCTaBNSA/1 MEHEE ThICAYM TOHH, U3 HUX: TBepPAbIX BelecTB — 10 T, AMoKcHnaa
cepbl — 860 T, cBMHUA — 20 T, MeHee 1 TbIC. T OKCMAOB a30Ta W yrnepoaa.
C 1999 1. Havasncs NOCTENEHHbIM BbIXO NPeanpUsaTUs N3 SKOHOMUYECKOro
Kpuauca. [NponssBoacTteo NpoayKumn 3asoga ysenmyunaoce: B 2000, 2001
n 2002 rr. BbinnaBnsnock 6onee 10 TbiC. T cBMHUA B rog. Kak cneacrteue,
yBENMYMBaANUCb WM BbIOPOCHI 3arpsA3HAOWMX BeWecTB. 3TO BWUAHO MO
KOJMIM4yecTBY nocTynatulero B atMmocoepy ceBuHua. Tak B 1999 r. o6bem
Pb B cocTtaBe uHAyCcTpuanbHOW MbiAn, BbiGpacbiBaeMon B aTtmocdepy,
coctaBun 18 1,8 2000r. — 20T1,B2001Tr. — 2317,aB2002T. —yKe 25T
(KyabmunHoBa, 2003).

Heo6xoaAMMO OTMETUTb, YTO, HECMOTPS Ha 3HAYUTENIbHO BO3POCLLNE
o6bembl Nponssoactea ¢ 2000 no 2002 rr., BbIGpoOC AMoKeunaa cepbl (SO,)
CYLLLECTBEHHO HE YyBeNnuuiacsa U coctaBnan 2,6 Tboic. T/T. [IPUYNHON 3TOrO

20



IBNSIETCA UCMOJIb30BAHWE BTOPUYHOIO CbIPbs (aKKYMYIATOPHOro joma),
KOTOPOE, B OT/IMYMNE OT KOHLIEHTPATa, HE COLEPHKUT Cepy.

PacnpoctpaHeHne raso-nbiieBbiXx BbIOPOCOB 3aBUCUT OT (PU3UKO-
reorpad®unyecKux U KnMMaTUyeCcKux ycioBUM MeCTHOCTU. B 3uMHee Bpems
NMPOUCXOANT NEPEHOC aTMOCHEPHbBIX 3arpsi3HEHMI C CYLUM Ha aKBaTOPUIO
ANOHCKOro Mops, a JIETOM Mpu cnabblx BETPaX, YacTblX TyMaHax M WTUISX
BO3HMKAET Haubosnbluasg OonacHOCTb 3arpsa3HeHUs MNPU3EMHOro Crnosd u
npuneramowWwmx TePPUTOPUN MNPOM3BOACTBEHHLIMU Fas3aMu MIaBUIbLHOIO
3aBoja.CoaepraHne CBMHLABBO34yXe NPOMbILLIEHHON 30HbINPEeANPUATUS
coctasnsno 10-12 MNAK. CpegHerogoBble KOHUEHTpauunu Pb B BO3ayxe
noc. PyaHas lNpucTaHb caMble BbICOKWE U3 ropoaoB [MpMMOPCKOro Kpas 1
cocTaBnsoT okono 0,7 Mmkr/m® (cpeaHecytovHasa MNAK — 0,3 mkr/m3), yto B
[IBa pa3a npeBbllaeT coaepraHne cBUHLA Bo BnaguBocTtoKke (CBUHYXOB U
ap., 1993).

TBepable YacTuubl, cogepralme Taxenolie metannsl (Pb, Cd,Cu,Mn,Zn
n Fe), BbinagatoT U3 atMocdepbl, U HEPACTBOPUMbBIE N MaNO PacCTBOPUMbIE
COEIMHEHMS 3TUX METaNIOB HaKan/JAnBatloTcsl B BEPXHEM ciioe noysbl (10
CM.). BbIHOC coeIMHEHNI MEeTa/IOB OTCTaeT OT UX adpasibHOro NOCTYMJIEHUS,
N aKKyMy/IMpOBaHHble B MOYBE COEAMHEHWUS MOTYT OblTb MCTOYHUKOM
BTOPUYHOIO 3arpsa3HEeHUs BO3aYyLWHOW cpebl. YBenMyeHne BbICOThbl TPYO Ha
3aBoje NpuUBENOo K 6os1ee aanbHeEMY NEPEHOCY NOUTIOTAHTOB U UX 60/blUEMY
paccenBaHUO, HO He Crnocob6CTBOBAIO YYYWEHWUIO 3KOJIOTMYECKOM
06CcTaHOBKW. BbicoTa OCHOBHOM TpyObl 3aBoda AocturaeT 42 m. Korpga
BCe TPyObl MUCMOJb3YIOTCH, MaKCUMallbHble KOHLEHTpaLUUK MNoItoTaHTOB
B BO3ayxe ob6Hapy*KuBatoTcs Ha pacctosaHun 0,4 — 1,8 KM oT 3aBoja npu
CKopocCTH BeTpa 2-3 M/cekK. [pu ncnonb3oBaHUM Masblx TPY6 MakCUMyMbl
KOHLeHTpauun ob6HapyuBatoTcs Ha pacctossHMmn 0,3 — 1,0 Km. B Tabn. 2.
NPUBOAATCS AaHHble MHOIONIETHUX UCC/IEA0BaAHUIM BO3/lyXa B UCCNlelyEMOM
panoHe (Kachur et al., 2003).

B npo6ax cHera, oto6paHHbIX B6IM3KM 3aBoAa, OblI0 O6HaAPYHKEHO
00/bLLIOE KOJIMYECTBO MNbln, coaepatllen 3-5% Pb, 3-5% Zn, 2% Cu, 2% As,
0.5% Bi 1 0.5% Sb. 10 3TUM JaHHbIM MO}HO 3aK/IO4YNUTb, YTO COepKaHue
CBMHLUA B BO3Ayxe cocTaBnsano ot 7,5 go 16 mkr/m® (3% X .25 mMKr/m3
= 7.5 MKr/m3 un 5% X .32 mkr/m3® = 16 mkr/m3) (von Braun et al., 2002;
Kachur et al., 2003 ). MNAK coaepxaHus CBMHLa B BO3yxe N0 HOpMaTMBam
CLUA (U.S. National Ambient Air Quality Standard) coctaBnsiet 1,5 MKr/m3
(USEPA, 1986). B Poccuun NAK coaep»aHus CBMHLA B BO3ayXe COCTaBsEeT
0,3 mKkr/m3 (MpuBanoBa 1 ap., 1998).

B T1abnuue 3 nokasaHo pacnpegeneHne TAXeNblX METaN/ioB B
npegenax 30H BOKPYr WMCTOYHWMKA 3arpa3HeHus. CornacHo OLeHKaMm,
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OCHOBAHHbIM Ha 3TUX AaHHbIX, 0K0No 40 T NblAM €XerogHo NnocTynaeT B
30HY 1 (5 KM2 BOKpYr 3aBoja). Ecnu nbinb coaeput 4% Pb, To 3HauuT
1,5 T cBMHLUA BbliNajaeT U3 Bo3ayxa B AaHHOW 30He. B 30He 2 (20 KM2
BOKpPYr 3aBo/ia) N0 OLEHOYHbIM AaHHbIM BblinagaeT oK. 20 T. nbiin (800 Kr
CBUWHLIA) eXkeroaHo. [laHHble 0 KOHLEHTPaLMUAX MeTan10B B Mblv NONYYEHbI
C MUCMoJIb30BaHNEM METOA0B aTOMHOM abcopbLum, Npu NOAroToBKe Npob
K aHanu3y NpUMeHsIMcb NiaBUKoOBas U xnopHasa Kucnotbl (Kachur et al.,
2003).

Tabnuua 2

CpeaHeroaoBble KOHLEHTPaLWK ra3oB U TB.
BeuecTB (Mr/m3) (Kachur et al., 2003)

HaceneHHbIN NyHKT SO NO, CO TB. B-Ba

2 2

r. JanbHeropck 0,02 0,04 0,99 0,25
noc. PyaHas MpucTtaHb 0,014 0,03 0,83 0,32

Tabnuua 3

KoHUEeHTpauum MeTannoB B 0cagKax Ha TePPUTOPUM, NpUNeratoLLemn
K noc. PyaHas MpuctaHb (MKr/n) (Kachur et al., 2003)

30Ha Cu Zn Cd Pb Ag Sn Bi As
1 NeTo 29 200 7 4 000 3 7 3 12
1 3uma | 85 280 6 3000 | 60 17 50 | 100
2 NEeTO 12 70 HYO 850 3 3 HYO 5
2 3nma 12 100 | HYO 650 2 8 HYO | 12

$oH JleTo 20 5 HYO 0,1 3 HYO | 0,1

3oHa 1 = B npeaenax 5 KM2 BOKpyr 3aBoja

3oHa 2 = B npeaenax 20 KM2 BOKpyr 3aBofa, He BKJ/0Yasi 30Hy 1

BDL — Hue ypoBHS onpeaeneHuns

GOH — noc. TepHeH, HENPOMbILLIEHHbIM Hac. NyHKT B 100 KM K ceBepy OT r1oc.
PyaHas lMpuctaHb

HauynHaa ¢ 1930-x rr.,, npomblilWieHHOe pa3BuTMe noc. PyaHas
MpucTaHb CONPOBOXAANOCh MOSABAEHUEM W [OEWCTBUMEM Pa3/IMYHbIX
MCTOYHUKOB  3arpsi3HEHUs:  MOCTPOMKOM U MPOU3BOACTBEHHbLIM
npoLeccoM 3aBofa, TPAHCMOPTOM CbIPbSi U HEAOCTATOYHbIM KOHTPOSEM
TOKCHYHbIX OTXOA0B. 3arpsa3HeHne Bo3ayxa Oo/irMe rogbl BNS0Cb CamMom
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3HAYUTENIbHOMW 3KONOrMyeckon npodbnemon Tepputopun. Coaepraluune
CBUWHeL YacTuLbl, Bblnetas 3 Tpyb 3aBoja, pa3HOCUIMCb BETPOM MO BCEMY
NnocenKy v 3a ero npegenamu. Beneacrteune aToro, TaXKeNbIMU MeTanamu u
0CO6EHHO CBUHLIOM OKa3a/iMCb 3arpsi3HeHbl NoYBa, BOAa, YacTHble 40Ma,
ABOPbl M CafoBble y4acTKW. [aHHble Ons ApyrMx panoHOB CO CXOAHbIM
NPOMBILNIEHHbIM pPa3BUTUEM CBMWAETENbCTBYIOT O TOM, 4YTO B/blXaHWe
3arps3HEHHOro Bo3yxa, CoAepKallero 4acTulbl CBMHLA, IBNSETCS OOQHOM
M3 OCHOBHbIX MPUYUH NMPOBAEM CO 3[0POBLEM HACENIEHUS, BbI3BAHHbIX
oTpaBneHnem cBuHUOM (ATSDR, 1988; ATSDR, 1994; ATSDR, 1997b;
CARB, 1997; USEPA, 1995).

3arps3HeHue BoAbl

Kpome 3aBoga no BbinnaBke cBuHUa OAO «[danbnonumetani», B
6accenHe p. PyaHOM HaxoAMUTCS MHOIO LWaXT U NPEeAnpUsaTUA o pa3paboTKe
oboralleHunto nonesHblx McKonaemMblx. 1o 1961 1., Koraa 6b1/1M yCTaHOB/EHbI
OTCTOMHUKU, HEOYULLIEHHbIE CTOKM COpachbiBaIMCb HEMOCPEACTBEHHO B PEKY.
Bonee 70% noHoB B p. PyaHon B [lanbHeropcke ABnaTCA TEXHOTEHHbIMU,
BKItoYasa 90% cynbdaToB NPOMbILWIEHHOrO nponucxoxaeHuns (S042), 85%
dTopa (F) n noytn 100% 6opa (Kadyp, 1996). B noc. PyaHasa lMpucTtaHb
NMOHbI MPOMBbILLNEHHOIO MPOUCXOXKAEHUS COCTaBNAOT NNLb 0Kono 40-50%
n3-3a pazbaBsieHns Boja p. PyaHaa Bogamu nputokoB. OQHaKO TsXKesble
MeTas/bl IBASIOTCA NPEUMYLLECTBEHHO TEXHOreHHbIMU — 90% UMHKa (Zn),
80% MbiwbsaKa (As) n ceuHua (Pb), 75% meaun (Cu) n onosa (Sn). YpoBeHb
3arpaA3HeHna BOA PEKWU [enaeT ee HenpurogHon Ans pbiGHOW NOBMM,
peKkpeaunun Unn opoLLEHNS, HO MECTHbIE XXUTEeN 3aHMMatoTCA U NepBbIM, U
BTOPbIM, 1 TpeTbUM (Ka4yp, 1996). [JoHHblEe OT/IOXEHUS colepKaT CBUHeL,
B GO/bLINX KONMYECTBAX, HO WMCMOMb3YOTCA MECTHbIMW XUTENSaMU 0N
yno6peHNs Oropoaos, YTO NOBbLILWAET PUCK OTPaBIEHUSA CBUHLLOM (von Braun
et al., 2002). JoHHble OTNOXEHUA BYXTbl PyaHOM, nobeperbs ANOHCKOro
MOpPS TaKXKe cofeprKaT BbICOKME KOHUEHTPaALWUKU CBUHLA, KagMUs, Mean 1
LMHKa BCNneacTBMe BblHOCA YacTul, Bogamu p. PyaHou (Shulkin, 1998).

NMuTbeBasd BoAa B MOCENIOK MOCTynaeT u3 6/nasniexawero B rnoc.
CMbl4Kao3. BacbKOBCKOE, KOTOpOEe HaxoauTcs B 4 KUOMeETpax K tory ot
3aBoja. AHanuM3bl Npo6 BOAblI NMOKa3ain HU3KWK YPOBEHb COAEpPKaHUN
CBUHLA — MEHee 2 MKr /. MOpOoroBoro ypoBHS onpeaeneHust aHanusaTopa
(Wilson 1999).CnepoBartesnibHO, BOJia B 03. BaCbKOBCKOM He 3arpsidHeHa Pb,
yeMy CrnocoBCTBYIOT 0COOEHHOCTU pefibeda MECTHOCTU — BO3BbILLEHHOCTb
NpenaTcTByeT pacnpoCTpaHeHMo BbIGPOCOB 3aBOAa B CTOPOHY 03epa.

OHUM U3 HEMHOIUX MPUMEPOB, Koraa ynoTpebneHne NnMTbeBOW BObl,
3arpA3HeHHON CBUHLIOM, CTas10 MPUYNHOMN OTPaBJIEHUHN, aBnaeTcd peBHUN
Pum v [peuus, roe cBMHEL, NPUMEHSCS A1 NOCTPOMKKM BOAOMNPOBO/IOB U

23



M3roToBNEHMS NULWEBOW nocyabl. B uenom, BBUAY Manon pacTBOPUMOCTH
COEMHEHMM CBMHLA, OTCYTCTBUU laHHbIX O BbICOKOM COJIEpPXKaHMUM CBMHLA
B NuUTbeBoM BoAe noc. PyaHas [MpucTaHb WM TOro, 4TO YynoTpebneHue
NMUTbEBOW BOAbl O6bLIYHO HE SBNASIETCA OCHOBHbLIM (GAKTOPOM OTpaBlEHUS
CBWHLOM [la)Ke B CU/IbHO 3arps3HEeHHbIX NPOMBbILIEHHbIX panoHax, y Hac
HEeT OCHOBaHWM CYUTaTb BAUSHWE 3arpsi3HEHUS BOAbl CBUHLIOM OAHUM U3
OCHOBHbIX GaKTOPOB pUCKa caTypHU3Ma B UcceayeMoM panoHe. BmecTte
C TeM, 3arpsi3HEeHME AOHHbIX OTNOXEHWW U GeperoB p. PyaHas MOXeT
cnoco6CcTBOBaTh MOBLILWEHUID PUCKa OTPaBfIEHUS CBMHLOM MECTHOro
HaceneHus.

3arpsasHeHne MOpPCKoK cpeabl

Bnarogaps NnpoMbILWNEHHOMY 3arpPA3HEHUIO COEANHEHUSAMMU TAXKENbIX
MEeTa/IoB O0NUHbI PeKn PyaHon B 6yxTe PydoHOM B Te4eHWe MHOrux net
CKnaabiBaeTcs HebnaronpuaTHas 3SKonornyeckass o6cCTaHOBKa. byxra
3arpsi3HeHa TsXeNnbiIMM MeTannaMu, KOHLEHTPaLUMKU KOTOPbIX B AOHHbIX
OT/IOKEHUSAX NPEBLILIAT POHOBbLIE HA NOPSAAOK BENNYMH K 6onee. 06 3ToM
CBUAETENbCTBYIOT AAHHbIE O COAEPXKaHUU TAXKENbIX METannNoB B OypbixX
Bogopocasax (XpuctopopoBa, 1989; KoxkeHkoBa, 1999). o oueHKam
Ha4vana 1990-xrr.cpeaHerogoBon c6poc 3arpsa3HSIOLLIMX BELLECTB 3aBOAOM
B 6yxTy PyaHyto coctaBnsiet ok. 320 MIH. Ky6. M nin 3,60 T 3arpasHSAoLmx
BellecTB. B uymcno nonnoTaHToB, cOpacbiBaeMblXx €XErogHo, BXOAAT
Pb (0,1 1), Zn (0,14 71), Fe (0.13 1), Cu (0,01 1), As (0,32 1) 1 Sb (0,08 1)
(JonroBpemMeHHas nporpamma..., 1993).

3arps3HeHune noyBbl

MNoc. PyaHasa lMpucTaHb Mo 3arpa3HeHmo no4s odumManbHO YACTUTCA B
CMUCKeE NAaTM caMblX 3arpa3HeHHbIX HaceneHHbIX NyHKToB Poccuu (Joknaa.. .,
1998). Cpena noc. PygHas lNpucTtaHb ndyyanacb Ha MPOTAXEHUN MHOTMUX
NIET, U OblI0 OGHAPYXEHO 3HaYUTENbHOE 3arpsi3HEHWEe MNOoYB TAXKEbIMU
MeTannamMmu, TaKMMKU KaK CBUHeU, KagMuin, UMHK W Medb ([Joknag...,
1998, 1999; von Braun et al.,, 2002; Kachur et al., 2003;). HegaBHee
HabnaeHne, NpoBeaeHHoe ¢ ydactem aBTopa B 1997-1999 rr., BbIABWIIO
OonacHbIM YPOBEHb COAEPKaHUS CBMHLLA B No4se 6,13 3aBoja U Mo BCEMY
nocenky (von Braun et al., 2002). B xoae nccnegoBaHus oTéupanmncb npoosbl
NnoyBbl Ha 0604YMHAX OOPOr, oropodax, ABOPax, Pe4yHoOM bepery, nasxax
W OeTcKkux nnouagkax. CpeaHee coaepxaHue CBMHLA B NOYBE Oropoaon
coctaBuno 2200 Mr/Kr, 4TO MpeBbIWAET YCTAaHOBMIEHHbIX OMACHbIN
ypoBeHb 3arpsa3HeHuns 400-1200 mr/Kr, Kkorga, coriacHo peKoMeHaaumsam
AreHTCcTBa Mo oxpaHe oKpyxatouen cpeabl (USEPA), Heo6x0AUMO CPOYHO
NpPOBOANTb MEPONpPUATUA Mo pemearaumnm noys (Federal Register, 2001).
Ha neTcKkux nnoulaakax U Bo3fe LWKOJbl KOHLEHTpaLUmMs CBUHLA B NOYBE B
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cpefHem coctaBnsana 550 Mr/Kr, c MakcMManbHbIM cogepxanmem 1350 mr/
Kr. CopeprKaHne cCBMHLA B OAHOM OTOOGPaHHOM Npobe KpacKku COCTaBISao
0,75%, 4To TaKXe ABNAeTCs NPeBbILLEHNEM MUPOBbLIX HOPM. M3BECTHO, YTO
B noc. PyaHas lMpuctaHb JIoMa 4acTo KpacsaT CBUMHEL-COAEPKaLLEeN KPpacKou,
KOTOPYIO MOTYT Nofly4aTb B MNOPTY, rae Npor3BoAaTCs paboTbl MO PEMOHTY U
OKpacke cyaos (von Braun et al., 2002).

Tabnuua 4

CopepxaHune cBUHLA (MI/Kr) B pa3/iIMyHblXx 06 beKTax OKpYKatoLlen
cpenbl, 1996-1997 rr., noc. PyaHas MNpuctaHb (von Braun et al., 2002)

O6beKThl apuom. | reomeTp. [ MUHUMYM- | 4MCNO
cpefiHee | cpeaHee | MaKcUMyM | npob
Mr/Kr Mr/Kr
MouyBbl
Oropoapb!
MNoc. PygHas NpuctaHb 2095 1626 476-4310 (11
JonvHa p. PygHas — — 128-324 |2
[Bopbl noc. PygHas MNMpuctaHb 2241 1575 896-4610 |5
LWWKkona noc. PyaHas MpuctaHb 553 398 160-1350 | 4
HKen. popora noc. PygHas lNMpuctaHb | 59365 49778 24400- 4
95000
Mnsx noc. PygHas lMpuctaHb — — 610-6200 | 2
PeuHon 6eper 920 824 464-1950 (9
Mbinb
O604KMHbI gopor noc. PyaHas 6119 4420 2020- 8
MpuctaHb 22900
XBOCTOXpaHUNULLA LaxT — — 672-1180 | 2
Kpacka — — 7470 1
OcafloK KOpOBKK aKKyMynsaTopa — — 293000 1
Lnanel }kenesHon Joporu — — 35000 1
MopT noc. PyaHas lNMpucTtaHb — — 65900 1

PesynbTathl npejctaBieHbl 10 KOHUEHTpauuu cBUHUA (Mr/Kr), apupMeTu4ecKkum
cpheaHNM (X) M reoMeTpuyecKkuM cpeaHum (Gx); cpeaqHee He BbICYUTbIBAJI0Ch €C/N
n<3, nokasaHo npobesiom “—*

Kak cnefyeT M3 daHHbIX Tabn. 4, KOHUEHTpauMs CBUHLA B no4yBax
pocturaet 95000 mr/Kr. Hanbonee BbICOKME 3HaAYeHUA cogepraHua Pb
06HapyeHbl B Npo6ax, 0ToOGpaHHbIX BO3/1E }eNe3HOoM 40POru, No KOTOPOK
KOHLIEHTpaT nepeBo3nTCA Ha 3aBod. [daxe B npobax C HaMMEHbLLLUM
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CoJepX¥aHMEM CBMHLUA KOHUEHTpauusa coctaBnsgna 160-896 mr/Kr, 4to
ABNAETCS HapyLIEeHWEeM yCTaHOBNEHHbIX B PoccuK HOpM M npeacTaBiseT
onacHoOCTb ANns 340poBba. UTorn atoro nccneaoBaHusa NpeacTtaBieHbl B
Tabnuue 4. Hanbosnblen oNacHOCTbIO IBNASETCS TO, YTO B MUPE 3arpsi3HEHUe
NoYBbl ABNSETCA OCHOBHbIM MCTOYHWUKOM PUCKa OTPaBNEHWUA CBUHLIOM
neten (Roberts et al., 1974, Yankel et al., 1977; USEPA , 1986; Xintras,
1992; Lanphear et al., 1998).

OTHOCcUTENbHas 6uonornyeckas 4OCTYNHOCTb Pb M3 No4YB, 0TOGPaHHbIX
B noc. PyaHas lMpuctaHb, BapbupoBana ot 56% 0o 91% no pactBopMMOMy
aueTaTy CBUHLA (3KBUBANEHTHO 26.5% 1 45% abCcontoTHON BUONOrMYECKON
JIOCTYNHOCTH). BHA4YEeHMUE OTHOCUTENIbHOM BUONTIOrMYECKOM I0CTYNHOCTU Pb 3
NoOYB OropoI0B COCTaBNNANO B cpeaHeM 64% (32% abcontoTHOM). 3Ha4YeHue
ONONIOrnM4YecKom oOCTYNHOCTU Pb U3 Npob noys, 0TO6PaHHbIX BO3J/1€ LWKObI,
AETCKUX nnowagoK U Ha 0604MHax AOpor, COCTaBNSN0 B CPeAHEM OKOJIO
60% (von Braun et al., 2002). 3TM 3Ha4YeHUs COOTBETCTBYIOT CXOAHbIM
panoHamMm [o6bliM cBUHeu-codepxawmnx pyn CLUA, roe oTtHocuTenbHas
ounonorunyeckas AOCTynHOCTb BapbupyeT oT <10% ao >90%, coctaBnsas B
cpeaHem 60% oTHocuTenbHoM U 30% abcontotHon (Casteel et al., 1997,
Drexler, 1997; USEPA, 1996, 1999).

NpuBeaeHHble AaHHble CBUAETENbCTBYIOT O TOM, YTO MOYBbI B MOC.
PyoHas [lpucTtaHb 4pe3Bbl4aMHO 3arpsi3HeHbl CBUHLOM, 3Ha4YuUTeNbHO
npesbllasa yctaHoBneHHyo B Poccun MAK - 32 mr/kr (CanllnH 42-128-
4433-87). Takoe 3arpsa3HeHNE MOXKETABAATbCA OCHOBHbIM GaKTOPOM PUCKa
OTpaBieHUs CBUHLIOM JtOAEN, NMPOXKMBAIOWNX B NOCENKE U NPUJIEratoLmnX
Tepputopusx (Sharov, 2002).

3arpsi3HeHne cesibCKOX035IMCTBEHHbIX MPOAYKTOB

Apyrumun,BO3MOXKHO, 601eeBaXKHbIMDaKTOPOMSABASETCANOCTYNEHNE
CBWHLA B OpraHn3Mm C CeflbCKOXO3MCTBEHHOM NpoayKLuunen. utenun noc.
PygHasa [llpuctaHb, Kak U MHOTUX LPYruMX HaceneHHbIX NyHKToB Poccuu,
BblpalLMBaOT pacTeEHMEBOAYECKYIO MPOAYKLMIO Ha YaCTHbIX NpuycaaebHbIX
W OadvHbIX y4acTKax. [Npeobnagatollen BbipaliMBaeMon 1M notpebnsemon
KybTypon daBnaeTca Kaptodenb. [1oCKonbKy novyBa BO34efibiIBAEMbIX
Yy4acTKOB 3HauuTeNnbHO 3arpsg3HeHa CBWHUOM, BCH BblpallMBaemas
NPOAYKLMS TaKKe MOXEeT cojepraTb cBWHel. M3 oBouwen Haubonee
NonNynsipHbIMU SABASIOTCSA TOMaTbl U OrypLbl, KOTOPble YNoTpeobnaTcs B
CBEXeM BuUae 1 3arotaB/MBaloTcsd Ha 3uMy. BarKHbIM NPOAYKTOM MUTaHUA
ABNAIOTCH TaKXKe pasfindHble Arofbl. KnybHMKa, CMOPOANHA, KPbIXKOBHMUK,
MasnnHa, }XMMOJIOCTb MCNOJb3YIOTCS A1 NPUTOTOBJIEHWUSA JONTO XPaHSALLIMXCA
[XKEMOB W BapeHUn, a TaKKe yrnoTtpebndioTcd B cBexeM Buae. BarkHo
OTMETUTb, YTO AETH Yallle eadT Aroibl HEMbITbIMU UK CNErKa ONOJIOCHYTbIMMU
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NPOTO4YHOW BOAOM M NO3TOMY IETOM MOTYT NOeAaTh C AroJamMu coepKallyto
CBUWHeL, Mblib. [MoMnuMo Kaptodens, oBOWENW U Ar0AHOM MPOAYKUMK B
noc. PygHasa lMpuctaHb XUTenu npou3BOAAT MHOXECTBO APYrux BWAOB
PaCTUTE/IbHON U MBOTHOW CENbCKOXO3ANCTBEHHOW MPOAYKLMKU, HO 3TO
UMeeT 3Ha4YUTENbHO MEHbLLEE 3HAYEHME.

Tabnuuya 5

CopaepraHue TaenblXx METaaNoB B CE/IbCKOXO39MCTBEHHOM MPOAYKLINK
(Mr/Kr cyxon macchl) (gaHHble PA. MakapeBu4, n3 Kavyp, 1996)

PactutenbHble |4ucno | Ash | Pb Cd Zn Cu Ni | Cr Mn | Fe
NpPOayKTbl npo6 | %

KapTtodenb 23 3.7 |10 |03 |41.3 |78 |04 |43 [11.3|239
Kykypy3a 15 16 |06 |00 (321 |16 (0418 |51 |16.1
OrypeL, 27 131 |43 |04 [130 |13.4 (3.8 |(14.8|16.2|61.8
Tomart 27 80 |24 |08 |28.4 |10.6 |0.7 |10.0|24.0(32.6
Koxwua Tomarta | 27 89 [38 |0.7 |44.0 |9.7 |16 |69 |183|126
Kny6Huka 75 H/o |16.5|56 [32.0 |9.8 |[H/a|H/a |67.9|61.3
CyxodpyKThI 0.4 |10.03]10.0 |5.0 H/O |H/8 | H/0 | H/4O

H/ = HET JaHHbIX
H/a = He aHa/IM3npPoBasoCh

B T1abn. 5 npeactaBneHbl AaHHble MO COAEPMKAHUIO CBUHLA B
pasfiMYHbIX CE/IbCKOXO3AMCTBEHHbIX NPOAYKTax noc. PyaHas MpucTtaHb No
JaHHbIM POCCUMCKMUX UccnenoBaTenen. CpeaHas KOHLEHTpaUms CBUHLA B
KJTIyGHMKE B CyXOM Macce cocTaBiseT 16,5 Mr/Kr, KaamMns 5,6 Mr/Kr v LLUHKa
32,0 Mr/Kr. MeHbLUWE KOHLIEHTPALIMKU 3TUX METANNOB Obl/IN OOHAPYXKEHbI B
KapTodene, orypuax n Tomartax (Kadyp, 1996).

BausiHne cBuHLUa Ha 340p0Bbe YE/I0BEKa

CoeanMHeHWsi CBMHLA WM3BECTHbl CBOEW BbICOKOM TOKCUYHOCTbIO.
Oco6eHHO 4yBCTBUTENbHbI K OTPaB/IEHUIO CBUHLOM (CaTypHU3MY) AeTu
(CDC, 1985; boHaapes, 1984; Co6oneB u ap., 2001). UHanBmnayanbHas
BOCMPUUMYMBOCTb K OTPaB/IEHUIO CBMHLOM CU/IbHO pa3/iMvyaeTcs, U OOHM
M Te )Ke O03bl CBMHLLA MOTYT AaBaTb 60/bWWK UM MeHbLIMK IDPEKT and
pasHblX N0Aen. XapaKTepHbIMKU CUMMTOMaMMU OTpaBEHUS SABASIOTCA
671e4HOCTb fiMua, NoTepss BHUMaHWUS, MIOXOM COH, CKJIOHHOCTb K 4acTou
CMEeHe HaCTpOeHMusl, MOBbllWEHHAs pas3aparKUTeIbHOCTb, arpecCUBHOCTD,
ObICTpasi YTOMNISIEMOCTb, a TaKXe MeTa//IMYeCKMh MNPUBKYC BO PTY
(BeHeukun, 1980; Goyer, 1990; JluBaHoB U ap., 1997). XapaKTepHbl
paccTpoMCTBa NULLEBAPEHNS, NOTEPS anneTuTa, ocTpble 60711 B XXMBOTE CO
cna3dMamMu abOMUHabHbIX MYCKY/IOB («CBMHLIOBbIE KOJIMKK»). O6bIYHbIM
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ABNSETCH UBMEHEHWNE COCTaBa KPOBU — OT PETUKYNOLUMTO3a, aHU30LMTO3a
M MWUKpPOLMTO3a OO0 CBMHLIOBOWM aHeMuu. Ha 6onee nNo3gHUX CTaausix
XapaKTepHbl rofioBHasi 060/ib, TO/IOBOKPYXKEHME, MOTEPS OpPUEHTaLUK
U npobnembl co 3peHuneM. Crneunduyeckoe novyepHeHne («CBUHLIOBas
JINHUS») MOXKET MOSIBUTbCS Y OCHOBaHWS gAeceH. Bo3moxkeH napanuy
(«cBMHLIOBbIE CyAOpOrn»), 06bIYHO 3aTparnBaloWnii B MNEPBYIO o4vepelb
nanblbl U KUCTU PYK. Y AeTEN MOXKET OblTb NOBPEKAEH FONIOBHOM MO3T, Y4TO
MOMET MPUBECTU K CNENnoTe WU IMyXoTe WK JaXKe NeTanbHOMYy UCXOay.
MoBpexaeHUs Kopbl 60MblIMX MOMyWapUh BO3MOXHbI U Yy B3POCIbIX
nocne nonydyeHns 60blIKMX 103 cBUHUA ([paunaHcKas, Po3eHuBuT, 1961;
Jpornynna, 1968; JlnBaHoB U Ap., 1997; YyxnoBuHa, 1997; Huffman,
1998; WSDH, 2000; Hoekman, 2001; Toxic Dangers, 2001;). [lpumeHeHune
XenaTUpyrLWKnX areHToB, TaKUX KaK TeTpaaleTaT Kanbuus, NeHnumInaMmnH
Kanbuusa n EATA (EDTA) no3BonsieT nocTteneHHO BbIBECTU CBUHEL, U3
opraHmama. Bo MHorux cnyyasix tTpebyetcsi NpoAoIKUTENBHOE NEeYeHKe,
KOTOpOE, TEM HE MEHee, 3aKaH4YMBaeTCs MOJIHbIM BbI3IOPOBAEHMUEM, 3a
UCK/TIIOYEHMEM Clly4aeB NOBpeEXAEeHUS ronoBHoro mosra (Hoffman, 1976;
Blumer, Cranton, 1989; XaBopoHkoB, 1997; JlnBaHoB 1 Aap., 1997).
CBuWHeL, nocTynaeTr B OpraHuM3M M3 3arpsi3HEeHHOro BO3A4yxa, MOYBbI,
MblIX B XWUMbIX MOMELWEHUSX U Ha ynuLe, NPOAYKTOB MUTaHWUSA, a TaKxKe
Nnpu HeaOCTaTOYHOM COGNIAEHNM NpaBUN NTNMYHON rurmeHbl (Lanphear et
al., 1998). loBbIWEHUID pPUCKa caTypHU3Ma CNOCOOCTBYIOT pPa3/MyHbIE
daKTopbl, HaNpUMep, KypeHue B3pochblx (Fergusson et al., 1981). OueHKa
PUCKa OTpaBfIEHUS CBMHLIOM, KaK NpaBuio, NPOBOAMUTCS Ha OCHOBaAHWU
onpeneneHns KOHUEHTpauuu CBUHLUA B KpoBW. KoHLEHTpauus cBMHUA
B KPOBW HWMKe 8 MKr/an B Poccun cuntaetcs 6e3onacHomn ans 340p0Bbs
pebeHKa, XOT U O3Ha4yalollen NOCTyrnSIeHWe B OpraHuU3M CBUHLA, Y4TO B
3aBUCMMOCTHM OT NPOAOMKUTENBHOCTU U UHTEHCUBHOCTU MOXET CKa3aTbCs
Ha 3gopoBbe (ATSDR, 1997a; JinsaHoB 1 ap., 1997).

B mMupe pucK ana 340poBbs, CBA3AHHbLIM C OTPaBIEHUEM CBUHLOM,
OLleHMBaeTCs No KOHUEHTpaLuuu CBMHLUA B KpoBW. B Tabn. 6 npuBeneHo
PYKOBOACTBO, pa3paboTtaHHoe MHCTUTYTOM ToKcuKonoruu (C-I6), B cBa3u
C YPOBHEM CBMHLL@ B KPOBU U HEOBXOAUMbIMU OTBETHbLIMU OENCTBUSIMMU.
KOHLIeHTpaLuMa cBUHLUA B KPpOBU HU¥Ke 10 MKr/an cuntaeTtca 6e3onacHom
ANS 340poBbs pebeHKa. YpoBeHb Bbiwe 10 MKr/afn, HO HUxe 20 MKr/an
pacLeHMBAETCH KaK MOBbIWEHHbIN U CBUAETENLCTBYIOWMA 06 OTPpaB/IEHUU
cBUHUOM. KoHLUeHTpauus Bblwe 20 MKr/an B Poccuun 1 B MUpe cYUTaeTcs
OMaCHOM M MOXET HaHeCTU 3Ha4yuTesNibHbIM Bpen 3A40PO0Bbi pebeHKa.
KoHueHTpauusa CBUHLUA B KPOBKU Bblwe 45 MKr/an MoOXeT NpUBECTU K
nepmMaHeHTHOMY MOBPEXAEHUIO TOJIOBHOMO MO3ra W [axe JieTajlbHOMY
nucxody, MNO3TOMYy HEOOXOAMMO HeMeO/IEHHOE U UMHTEHCUBHOE JIe4YEeHMUeE.
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MocKONbKY UHAMBKUAYaNlbHAs BOCNPUMMYUYMBOCTb K OTPaBIEHUIO CBUHLIOM
BapbMpPYET B LIMPOKKUX MNpedenax, To MOXHO OXMAaTb, YTO Y HEKOTOPbIX
AeTen MOryt HabnwoaatbCs Xyalluve MnocneactBus Npu MeHbLKUX A03ax
(ATSDR19974a,CDC1997).0cobo cnefyet oTMETUTb, YTO IETU 3HAYUTESIbHO
Nierye, 4em B3pOC/ble, aKKYMYUMPYIOT CBUHELL U MOTOMY OTHOCHATCS K rpynne
BbICOKOrO PUCKa B OTHOLLUEHWW CBUHLIOBbIX MHTOKCUMKaLMKW. [ToBbIlEeHHas
4yBCTBUTENbHOCTb pebeHKa K BO3AENCTBUIO CBMHLA OObACHAETCS TaKUMH
0COBGEHHOCTAMM AETCKOro OpraHn3ma, Kak:

- CYyWleCTBOBaHME KPUTUYECKUX NepuoaoB pasBUTUS HEPBHOMW,
UMMYHHOW,  PEernpoayKTMBHOM  cucteMm U MeTabosndma, Korga
YyBCTBUTENIbHOCTb OpraHnu3amMa K AeWCTBUIO aHTPOMNOreHHbix $aKTopoB
3HaYUTENbHO MOBbILLAETCS;

- He3penocTb psaa GepMeHTHbIX CUCTEM JETOKCUKAaL MK U MPOoLLeCCOB
obMeHa, orpaHuyeHHble QYHKLUMOHaNbHbIE BO3MOXHOCTU NEeYeHU 1 NOYeEK,
HanpaBfieHHble Ha ya/leHWe KCEHOOUOTUKOB (ayToAEeTOKCUKaLMS);

- MOCTEMNEHHOE CTaHOBNEHWE W pPa3BUTUE WMMMYHHOM CUCTEMBDI,
KOTOPOE MOXET 6bITb HApYLLEHO MO BAUSHUEM 9KOTOKCUHOB, YTO NPUBOAUT
K NO34HEMY UMMYHOIOTMYECKOMY «CTapTy» AeTeN, BOBHUKHOBEHMIO MaslblX
HapyweHn UMMYHHOW CUCTEMbI, Pa3BUTUIO BTOPUYHON UMMYHOJIOTMYECKON
HeoCTaTO4HOCTH;

- MHTEHCMBHbIE NMpoLecchbl GOPMUPOBAHNA MEXHENPOHHLIX CBSI3EN B
MO3TYy.

Tabnuua 6

OCHOBHbIE KJIMHUYECKUE NPOSBNEHUSA N 0O bEM MEAULIMHCKOW MOMOLLM
NMpW pasiMyHbIX KOHUEHTPaLMAX CBUHLA B KpoBU (JInBaHoB v ap., 1997)

Pb, OCHOBHblE 06beM MeaAULIMHCKOMW MOMOLLLK
MKr/an KIMHUYECKNE
nposiBNeHuns
1 2 3
0-9 3TO HOpPMaJIbHbIN HeobxoaMmMo UMETb NpeacTaBneHne o
YPOBEHb CBUHLA. dpaKTopax HecrneyumuPpru4ecKoro pucka
Ecnn cteneHb N, UCXOAS U3 HUX, MNAHNUPOBaTb 06bEM
cneunduruyecKoro MEIMLIMHCKON NOMOLLM.

pUCKa HM3Ka, KOHTPOIb
MOXHO MPOBECTU Yepes
roa. Mpv BbICOKOM
cneundrYecKom puUcke
KOHTPOAb NpoBOoadaT 1
pas B 3 Mmecsaua
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Pb, OCHOBHble 06beM MEANULIMHCKOM MOMOLLMU

MKF/an KJIMHUYECKHNE

NposiBNIEHUSA

10-19 |[oBblweHHbIM ypoBeHb | 1. O6y4ynTb poauTenemn rMrmeHNYECKUM

CBUWHLIA MOXET npaBunam.
NPUBECTM K Npobnemam | 2. [latb peKoMeHaaLuMn no NUTaHuIo.
B MNOBEAEHH 3. MpoBecTn HEBPONOrMYECKUIN OCMOTP
pebeHKa 1 06y4eHuH, C onpeaeneHneM rnokKaslaTtenen Tecta
HaPYLIEHWNIO MENTKOK O3zepeLiKoro.
MOTOPUKM 4, Onpenenntb HecneundpuyecKkmne
NoKa3aTenn MHTOKCUKaLIMW.
5. HasHa4ynTb 3HTEPOCOP6EHTLI Ha 3
Mecsua.
6. HasHauuTb npenaparbl CENEHa,
BMTaMUHbl A, E B BO3pacTHbIX 03aX.
JleyeHne BO3MOXKHO NPOBOANTL B
amOynaTOPHbIX YCIOBUSX.

20-44 | Bo3MOKHbl 1. NpoBeaeHne, neanaTpU4ecKoro, u
HenpoanHaMmuyecKkue HEBPOJIONMYECKOro obcneoBaHus.
HapyleHus, 2. HemeaneHHo HavyaTb NPUMEHEHMKE
HapyLlWeHUs MOYEBOI0 | CeNEeKTUBHbLIX IHTEPOCOPOEHTOB B
06MeEHa, CHUXKEeHUe MaKCUMaJsbHbIX JO3aX.

WHTENNEKTa 3. MNpwn oTCyTCTBUM NPOTUBONOKA3aHWM,

HayaTb XenaTHylo Tepanuio.
4, Mpoeectn AMP-nccnegoBanue ans
UCKJIIOYEHUS AENOHNUPOBAHUSA B KOCTSIX.
5. KoHTponupoBaTb KOHLLEHTpaLIMIO CBUHLA
He pexe pa3a B MecsiLl.
6. YcTaHOBUTb AUCNaHcepHoe HabntoaeHne
Ha nepuoj He MeHee 1,5 ner.

45 -69 | YpoBeHb cBMHLA 1. focnuTannsauns B cTaLMoHap: B. TeYeHne

onaceH /1 U3HU
Mpv OTCYTCTBUM
CBOEBPEMEHHOro
BMellaTeNbCcTBa

3-X AHEeN ¢ MOMEeHTa NoJlyYeHUs pesdynbraTtoB
aHanM3a KpoBM Ha CBUHeL.

2. HasHa4vyeHne MaKcuMMasbHbIn 403
3HTEPOCOPOGEHTOB CO AHA NOCTAHOBKM
avarHo3sa.

3. [poBeaeHue xenaTtHom Tepanuu

B CTauuMoHape. PeabunuTauMOHHbIEe
MEpPONPUATUS HAYMHAEIOT B MAKCUMabHO
paHHWE CPOKU U NPOBOAAT B TeyeHue 1,5
NET ANs KOPPEKLUN MOTOPHbBIX HapyLIEHWN.
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Pb, OCHOBHble 06beM MEANULIMHCKOM MOMOLLMU

MKF/an KIIMHUYECKHNE
NnposiBIEHUA
bonee | MoryT BO3HUKHYTb 1. CpoyHasd rocnutanu3auus B
70 anunenTn4yecKkune MHOIonpoouiibHbIN CTaunoHap.
npunagxku, Koma, 2. [lpoBeaeHne xenaTtHom Tepanuu.
CMepTb. 3. PacwupeHHoe negmaTpuyeckoe u

HeBponornyecKkoe obcnenoBaHms.
4. KoHTpOoNb coaeprKaHusa CBMHLA He pexe 1
pasa B MecsLl.

Cnenyet yuuTbiBaTb, YTO ceroaHs B Poccun BO3OeNCTBUE CBUHLA
NPOUCXOOUT Ha GOHE HeAOCTaTO4YHOro nNUuTaHusa aeten (neduunt 6enKos,
BUTAMMHOB, KOHKYPEHTHO aKTUBHbIX MUKPO3JIEMEHTOB), YTO YCUIMBaET
TOKCHYecKnn adpdeKkT atoro BellectBa (BonHap, 1960; Hammad et al.,
1996; JinusaHos u ap., 1997).

CBuHeL n 340poBbe HacesieHus rnoc. PyaHas lNpuctaHb

MpoBoAMMbIE B COBETCKOE BPeEMS UccrefoBaHus B [JanbHEropcKkom
panoHe BbISBMIM  @HOMasIbHYIO  CTPYKTYpy 3ab01eBaemMoCcTn W
oonblon MacwTtad npobieM CcO 300POBLEM MECTHOIO HaceneHus.
CambiMM pacnpocTpaHeHHbIMU 3abofieBaHUsIMM B paloHe SABAIOTCS
pecnupaTopHble. B 1987-1989 rr. B cpeaHem 6bino 538 cnyyaes
3abo0neBaHMa pecrnmpaTopHbIMX 3ab0/1eBaHUAMU Ha TbICAYY MKUTENen
B rog, 4Yto §BNSNOCb Haubosiee BbICOKMM [MOKa3aTefleM Ccpeau BCex
NPOMbILLIEHHbIX LLeHTpoB MpuMopbs. 3a TOT e nepuog B I. [JanbHeropck
n noc. PyaHas lpucTtaHb Ha ThiCAYy AeTeW MPUXOAMUSIOCb COOTBETCTBEHHO
1048 1 1010 cny4yaeB pecnunpaTopHbIX 3a60/ieBaHWM B rof, T. €. B MOCENKe
M B ropoae 3aboneBaemMocCTb MOYTM oauMHaKkoBas. HaumHas ¢ 1981 r.,
Habnwaancs YCTOMYMBBIX POCT CepAevYHO-COCYAUCTbIX 3aboneBaHui
cpeau aeten oo 14 net (Kauyp, 1996). 311 daKTbl cBUAETENBCTBOBANN 06
yXyALWEHUN COCTOAHUSA 340POBbS B LIESIOM.

B noc. PygHas [lpucTaHb He MpoOBOAMIOCH MOSIHOLLEHHOMO
KOMMIEKCHOIo MeANKO-3KON0rMYECKOro UCCefoBaHna PUCKa OTpaBIeHUs
nogen cBuHUoM. OTMevaeTcs, YTo Y NoAEN, MPOXMUBAIOLWMX B NOCESKE,
ecTb 3a60/ieBaHUs, KOTOpble MOryT GbiTb CBA3aHbl C 3arpsA3HeHUeMm
cpeabl CBMHLIOM. Hanpumep, noau, NpoxuBaloLLmMe Ha Haxoaallenca 61m3
3aBopja ynuue lpuropus Munas, xanytotcs Ha nnoxoe obliee dpusanyeckoe
coCTOoAiHWE AeTel. Y ceMUieTHero Masnb4ymKa 3peHue ynano 4o 2% Ha ogHOM
rnasy, exerojHo oTMevyaeTcs BocnaneHue 6POoHXManbHON CUCTEMbI. JTa
CeMb$l MBET Ha PacCTOAHUU MeHee NMONOBUHbI KUNTOMETPa OT 3aBOACKOM
TPy6bl, ¥ 3TW MOAM MHOTME rofbl [Abllann BO3AYXOM, HaCbILLEHHOM
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BblOpocaMu 3aBoja. B npobax no4yBbl ABOpa KOHLEHTPaLMUS CBUHLIA B
1997 r. coctaBnana 1800-4610 Mr/Kr, 4TO 9BNSETCA OAHUM U3 CaMbIX
BbICOKWUX NMOKa3aTesnen B nocenke (von Braun et al., 2002).

Cob6paHHble OTeYeCTBEHHbIMU nccnepoBartensimum JaHHble
CBUIETENLCTBYIOT O HAKOM/IEHWM CBUHLA B OpraHu3mMe Joen,
NPOXMBaLLKNX B nocenke. B Tabn. 7 npnBoaaTca AaHHble 06cneoBaHus,
nposeaeHHoro B 1986 r. B Tabn. 8 npuBoAATCS AaHHbIE O KOHLIEHTPaL UK
CBMHLA B Bonocax paboymx nnas3aBoga noc. PyaHas [lpuctaHb B
3aBUCUMOCTHM OT CTaxKa paboTbl Ha 3aBofe. XOTH CBEAEHUSA O COAEPKAHUU
CBMHLLa B BOJIOCaX LUMPOKO UCMOMb3YIOTCH B POCCUU M MHOTAa MPUMEHSAIOTCA
B CLLUA, B HacTosLLLee BPEMS CHUTAETCSH, YTO 3TN laHHble MeHee 3DDEKTUBHO
NMOKa3blBAlOT PUCK OTPABJIEHUA CBUHLOM, YEM KOHLIEHTpaLMUA CBUHLA B
KpoBu (Wibovo et al., 1980; Rubin et al., 1997,)

Tabnuua 7
CpenHss KOHLUeHTpauus CBUHLUA U KagMuKs B
npo6ax Bonoc (MKr/r) (Kavyp, 1996)
rpynna Pb Cd
[eTn OolKobHOro Bo3pacTa,noc. PyaHas 5,6 H/a
npucTaHb, 1986 r.
JeTtn OolWKONbHOrO BO3pacTa, 0,44 H/a
noc. TepHen, 1986 .
Paboune nnaBuUIbHOIro 3aBoaa, 286,6 6,7
noc. PyoHasa npucTtaHb, 1986 T.
B3pocnble, noc. TepHen, 1986 T. 6,7 0,6
H/a = aHa/in3 He NpPoBoAUJICA
Tabnuua 8
KoHLUeHTpaLums cBUHLIA B Bonocax paboyunx 3aBoja
noc. PyaHas MpuctaHb (MKr/r) (Kauyp, 1996)
Ctax paboTbl Ha <b5ner 5 - 10 net > 10 net
3aBoje
KOHLEeHTpauums 145,8 127,8 444.4
CBUHLA (MKF/T)

B noc. PyaHas [llpuctaHb HabnogaloTca BbICOKME  YPOBHWU
3a60/1eBaHUN, B T.N. 3/10Ka4YeCcTBEHHbIE HOBOOOpPa30BaHUS
UMPaTUYECKOM U KPOBETBOPHOM TKaHW, OCTPblE MOPa*KEeHUs opraHoB
AblxaHus (JonroBpemMeHHass nporpamma..., 1993). EcTb AaHHble 00
OTK/IOHEHUSX B paboTe KPOBETBOPHbLIX OPraHOB W COCTaBe KPOBWU Y
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JeTeN WKONbHOro Bo3pacTa, MPOXMUBAIOLWMX B HUMKHEN YacTh OONUHbI P.
PynHow. o cpaBHeHUIO ¢ noc. TepHen, y xutenen noc. PyaHas MNMpuctaHb
B 4,9 pa3 Bbllle NoKasaTe/lb paKa NIerkux v xenyaka n B 33 pasa Bbllle
NnoKasaTeNb paKa KPOBETBOPHbLIX TKaHen. 3a nepuog ¢ 1981 no 1985 rr.
YPOBEHb BPOXKAEHHbIX NAToNIOrM yBenmumnncsa B 2,2 pasa, ot 6,8 go 14,8
Ha TbICSYY HOBOPOXAEHHbIX. YPOBEHb BPOXAEHHbIX MNaToONOrMM BO BCEM
[anbHEropcKomM panoHe cocTaBnsai Nullb 1,7 Ha TbiCAYY HOBOPOXKAEHHbIX,
YTO 3HAYUTENIbHO HUXKE , YeM B noc. PyaHas MNMpuctaHb (Kauyp, 1996).

MHoOroymMcneHHole AaHHble CBWAETENLCTBYIOT O Hebnarornosly4Hom
CUTyaumMn B WUCCNeayeMoM panoHe M O HeobXOAMMOCTU MPOoBeaeHUs
NOJIHOLUEHHOrO0 UCCneaoBaHMs 300POBbA  HaceneHus noc. PyaHas
MpuctaHb Ans NONHOro onpeaeneHns macwtada BANSAHUSA MPOMbILLNEHHOTO
3arpsi3HeHuns Ha 3a601eBaeMOCTb MECTHbIX KUTeNnewn.

3aknyeHue

HauyunHasa ¢ 1930-x rogoB, 3KOHOMUYECKoe pa3BuTue rnoc. PyaHas
MpucTaHb WNO NO NyTU NPEBPaALLEHMS €ro B TOPHO-MPOMbILWIEHHYIO
30Hy. [Mpon3BOACTBO CBMHLA, TPAHCMOPTUPOBKA OMNacHOro KOHLEHTpaTa
M yTUAM3auMusa OTpabOTaHHbIX aKKYMyNaTOpOB MNOABOAHbLIX  JIOAOK
cnoco6CTBOBaANN  3arpsi3HEHUI0  KOMMOHEHTOB Cpeldbl  TEPPUTOPUM
TsxenbiMM meTannamu. OCHOBHbIM 3arps3HuUTENeM SBSETCH CBUHEL,
OBHapYXEHHbIN B OKpYXKatoLen cpee nocesika B KOHLEHTPaUUAX, HAMHOIO
npesBblWaloWwmnx AonycTuMble. HecMoTpsi Ha TO, 4YTO MNPOMBbILWAEHHOE
3arpsi3HeHne TeEPPUTOPHUN MPOUCXOANSIO B TeHEeHME Bonee noslyBeKa v Morno
Bbi3BaTb pAa 3aboneBaHWM MECTHOrO HaceneHusi, rocyaapcTBEHHbIMU
CTPYKTYpamMu U PyKOBOACTBOM 3aBoja 6bl10 NPeAnpuHATO HEAOCTaTOYHO
Mep ANs NpeaoTBpalleHs U CHUKEHUS HEFAaTUBHbIX aCMEKTOB 3arpsi3HEHNUS
CBUHLIOM OKpYyrKatollen cpefibl. BONbWMHCTBO MECTHbLIX XUTENEen 3HaloT O
PUCKe CBMHLA AN 340P0BbS TOIbKO B CaMbIX 06LMX YepTax 1 NoABEPKEHDI
3HAYUTENIbHOMY PUCKY OTpPaBfIEHUS CBUHLOM 4Yepe3 3arps3HeHue
KOHLLEHTPaTOM CBMHLA 1 BbiGpocamMu 3aBOAa NOYBbI, BO3yXa U MECTHOM
CENbCKOXO3ANCTBEHHON MPOAYKL MM,

[ockomaKonornen Poccuinckon Pegepaummn nocenok  PyaHasd
MpucTaHb Obl NPU3HAH OHUM U3 Hanbonee 3arpa3HEHHbIX HaceNeHHbIX
NYHKTOB cTpaHbl (doknag..., 1998, 1999, 2000), HO HecMOoTps Ha
3TO MECTHOE HaceneHwe He nonydyaeT [AO/INKHOM MOMOLLM CO CTOPOHbI
rocygapCTBEHHbIX CTPYKTYP A5 pelleHns npo6aeMbl OTpaBIEHUS CBUHLIOM.
[aHHble pa3nunyHbIX UCc/iefoBaHWM MOKa3biBaloT, YTO B Mnoc. PyaHas
[MpucTaHb 3KONOrMYeCKas cUTyaLms ABASETCS KPUTUYECKOM U HEO6X0AMMO
NONHOLLEHHOE 06cnefoBaHne COCTOSIHUA 3[0POBbS U PUCKa caTypHM3Ma
wutenen.
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[MABA 2. OlbIT PEABUJTUTALUNKU CPEABI N 3O0POBbBA
HACENNEHMA B PAMOHE [106bI4M CBUHLIA B BYHKEP XM/,
CLWA M BOSMOXHOCTb NPUMEHEHWA 3TOIO OMNMbITA B TOC.
PYOHAA NMPUCTAHb

PanoH byHkep Xun (Bunker Hill Superfund Site - BHSS) pacnonoeH
Ha ceBepe WTaTa Angaxo. TeppuUTopuUs 30HbI 3KOJIOrMYECKOro 6eacTBuS
coctaBnsieT 54 KB. KM. U BK/O4YaeT B cebs 1,5 KB. KM. 3a6pOLIEHHOro
WHAYCTPUaNbHOIrO KOMIJIEKCa ObIBLIEN KOMMNaHWWM ByHKkep Xun v natb
nocenkoB: HKennorr, BapgHep, CmentepBunb, [lanHxepcT U [anaxk,
pacnosioXeHHble B TaK Ha3blBaemon CepebpsiHOWM AonuHe (puc. 4-5).
Knumat parioHa yMepeHHbIn, BNaXKHOCTb cpeaHsas. B 1974 r. aToT panoH
NONY4YUI M3BECTHOCTb KAK MECTO CaMOro 3Ha4MTeIbHOro NPOMbILLIEHHOTO
oTpaBneHuns cBuHUOM B CoeanHeHHbIx LUTaTax. NoyTn Kaxabln pebeHoK B
nocenkax CepebpsHON AONMHbI UMEN AMarHo3: oTpaBieHne CBUHLIOM TOM
WM MHOW cTeneHu TsecTn. CpedHMn NokasaTtenb COAepXaHUs CBUHLaA
B KPOBW [eTen [0LWKONbHOIro BO3pacTa coctaBnsan 6onee 65 MKr/on, 4to
60Jiee YeM B LWECTb pa3 NPEBOCXOAUT ycTaHOBNEHHbIM B CLLUA gonyctumbln
ypoBeHb — 10 MKr/an. B 1981 r. MeCTHbIM 3aB0Oj MO BblMlaBKe CBUHLA
M UMHKa Obl1 3aKpbIT, U TEPPUTOPUS BOKPYr CTAporo npOMbILWIEHHOrO
KoMMieKkca Oblla oduumManbHO 06bSBNEHA OAHOM M3 caMblX OOSbLUMX
30H 3Konornyeckoro 6eactema B CLUA. B 1985 r. 6bina co3gaHa ocobas
nporpaMmmMa MenLIMHCKOro MOHUTOPUHIa U NedYyeHns Ntoen, nocTpagaBLUmX
OT OTpaBNEHUS CBUHLIOM M [OPYrMMWU TSKenbiMKM MeTannamu. B xone
nporpaMmmMbl MeaULMHCKOW peabunnTaunmoHHOM NomoLllM 6bl10 0TO6paHo
6osee 5000 nNpo6 KPOBM M OECATKU ThicAY NPo6 NOYBbLI, BO3ayxa, Mblin
W 1.0.). bonee Tpexcot cemen NoJiy4nnu NomoLllb B Jie4eHUU NnocneacTemm
oTpaBneHuns ceuHuoM (PHD, 1999; TG, 2000; USEPA, 2001).

MpoeKkT ByHKep Xun, NpoBoAMMbIM Ha cpeacTBa denepanbHoOro
CynepdoHaa, cornacHo 3aKOHY 0 BcecTopoHHENW 3KOI0rMYeCcKomn
KoMneHcaumn u oTBeTcTBEHHOCTM (Comprehensive Environmental
Response Compensation and Liability Act — CERCLA), Bk1to4an B cebs
nccneaoBaHuMe COCTOSIHUS 340POBbS U cpefdbl, NporpaMmmy MeanUMHCKOM
NMOMOLLM HaceneHuto, nnaH nepBooyepeaHon U obWen OYUCTKU MOYBbI
panoHa oT 3arpa3HeHns (PHD, 1999; TG, 2000; USEPA, 2001).

OnucaHune panoHa

McTopusi ropHo-pyaHoro paroHa byHkep Xvni n coBpeMeHHas
3KoJslorn4yeckas cutyaums

B KOHUEe aeBATHaALATOro BEKa B 3TOM panoOHe OblIM OOHapPYKEHbI
3HaYUTESNIbHbIE MECTOPOXKAEHUS NOAUMETANSIUYECKNUX PYa. ITO NOCAYKMNO0
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TONYKOM K WHAYCTPUA/IbHOMY pPa3BUTUIO TEPPUTOPUM. BosHuKLLMe
laxTbl, 3aBOAbI, abPUKN N CBASAHHbLIA C HUMW TPAHCMNOPT NPOM3BOAUIN
OrPOMHOE  KO/MMYEeCcTBO  MOANOTaHTOB. Haubonee  3Ha4yuTENbHOM
npo6seMon Obl1I0 3arpssi3HeHKWe BO3Ayxa, OOYCNOBNEHHOE BblIOPOCaAMMU
n3 Tpy® NPOMbIWIEHHbIX NPeanpuaTUA. TBepable BellecTBa U3 BO3ayxa
ocaxJanucb Ha 3eM/to, U 3a CToNIEeTUE NMOYBblI paloHa OKa3alnUCb CUNbHO
3arpsi3HeHbl COEAMHEHUAMU TSXKENbIX MEeTannoB. ITOMy Crnocob6CTBOBa
TaKXe un penbed MecTHOCTU. [JonnMHa, Ha3BaHHas 3a CBOU MECTOPOXKAEHNS
cepebpa, cBUHLA W UWHKa CepebpsiHOM, pacrnonoKeHa Mex rop M
No3TOMYy MOMNOTAHTbl BO34yXa HEe pPa3HOCUIUCL BETPOM 3a npeaenbl
OKaMMASOLNX PanoH BO3BbILWEHHOCTEN, @ OCaXKaa/IMCb HEMOCPEACTBEHHO
BOIM3U UCTOYHUKOB 3arpsi3HEHUs, B HU3MHAX U CKNOHax AO0NMHbI. M3-3a
BbIGPOCOB OKCHUAA CEpPbl U MHOTOYUCIEHHbIX PYOOK ANA HYXA pacTyllen
NPOMBILLIEHHOCTU CU/IbHO COKPAaTU/ICA PacTUTENbHbIM MOKPOB panoHa, U
CNeAcTBMEM 3TOro Oblna CUNbHasa 3p03usi, 0COOEHHO Ha CKJIOHAX XO/IMOB.
CnnCOK OCHOBHbIX 3arpsi3HUTENEen panoHa BK/OYAET CYypbMYy, MblIlbSK,
KaaAMUW, Meab, CBUHEL, PTYTb U LUMHK. M3 3TOro cnucka cBUHeL, 9BNS/CS
caMbliM 3Ha4yuTE/IbHbIM KaK MO YPOBHIO 3arpsi3HEHWs cpedbl, TakK M Nno
BO3ENCTBUIO Ha 300poBbe wuTenen (TG, 2000; USEPA, 2001).
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Puc. 4. Kapta-cxema pacnofioxeHus pavioHa byHkep Xun (TG, 2000)
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Puc. 5. HaceneHHble NyHKTbI B paroHe byHkep Xun (PHD, 1999)

OaHMM M3 BaxHbIX GAKTOPOB 3arpsa3HEHUs Gbln OTBasbl U OTXOAbI
laxT U 3aBoAoB. B Hayane gBaauLatoro BeKa OKOMO 5 KB. KM pevyHou
NOMMbI OblNK 3ax1amMaeHbl COAePKALNMU COEAUHEHNS TAXKENbIX METANNOB
oTBanamu LWaxt. pyrumMm 3HauYuTeNbHbIM GaKTOPOM 3arps3HEeHUs NOYBbI
panoHa 6bino nepepacnpeneneHne 3arpa3HEHHON NOYBbI PEKOW, BETPOM
n gestenbHocTblo YenoBeka (TG, 2000).

TUNMYHas KOHUEHTpaLUMs NoYBbl B Npeaenax CBUHLOBOMIAaBUAbHOIO
KomnneKca coctasngna 100 000 mr/kr (10%) cBuHUa v Bbllle. B oTBanax
Ha peyvyHon NomnmMe cpeaHne KoHueHTpaunu 6b1iu Bbitwe 20 000 mr/Kr (2%)
cBuHUa. B Havyane 1980x No4Bbl B YaCTHbIX IBOpax B cpeHEM COCTaBNSAIN
ot 2500 mr/kr no 5000 Mr/Kr, a Nblflb B }WNblX MOMELWEHUAX B CPEHEM
ot 2000 mr/kr 4000 mr/kr (TG, 2000). Ha puc. 6 nokasaHa gMHaMWKa
M3MEHEHUSA KOHLIEHTPaLWK CBUHLIA B BO3ayxe ¢ Havana 1970x rr., Korga
3arpsi3HeHune 66110 Hanbosnbwmm a0 1980x Ir., Koraa 3aBo/ Obl/1 3aKPbIT U
OblIM Ha4aTbl peMeanaLMoHHble PaboThl.

Mocne 3akpbiTng 3aBoga B 1981 I. ypoBeHb 3arpsi3HEHUs BO3a4yxa
Ccpa3y CHU3UACHA MOYTU [0 HYNS, 4YTO CHSANO Npo6aemy MPOHUKHOBEHMUS
CBMHLIA B OpraHnW3M 4yenoBeKa M3 BO3ayxa. HaunHas ¢ atoro nepuona
caMblM 3Ha4yuUTeSIbHbIM MyTEM MNPOHUKHOBEHUS CBUHLA B OpPraHuM3m
yefloBeKa cTalla 3arpsi3HeHHas no4sa parvoHa. CooTBETCTBEHHO, OCHOBHbIE
ycunus 6b11M HanpaBneHbl Ha TO, YTOObI MOHWU3UTb KOHLEHTPALIMK CBUHLLA B
noyse. Ha puc. 7 noKalaHa JMHaMWKa NU3MEHEHNS KOHLIEHTPaLUWK CBUHLa
B noyBe ¢ 1974 no 1998 rr. 3HauyuTeNbHbIK Nporpecc 6bi1 AJOCTUMHYT 3a
nocnegHue aBeHaaLaTh J1E€T, M 3KONIOrMYecKas CUTyalus B paoHe 3aMETHO
ynydlmnach ¢ Ha4yanom pemeamaLMoHHbIX pabor.
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Puc. 7. N3meHeHne KOHLLEHTPaLWK CBMHLA B MOYBE YaCTHbIX ABOPOB 1974-
1998 rr. (TG, 2000)

CBUHeL 1 310pOBbE HacesieHns palloHa byHkep Xun

Ypes3Bbl4YalHO 3arpsi3HeHHas cpefa B panoHe byHKep Xun nocnyxuna
NPUYUHOM OCTPbIX U XPOHUYECKUX OTPaBIEHWN CBUHLIOM OOJbLIMHCTBA
MECTHbIX XuTenen. [Jo Hayana u BO BpemMs NpoBedeHus npoekta byHKkep
Xun 6blna co3gaHa n obHoBNANacb 6a3a JaHHblX, BKAOYalowWwasa B cebs
MHOOPMALIMIO O KOHLIEHTPaAUMAX CBMHLA B KPOBW JIOAEN, COAEPIKAHUIO
3arps3Hutenen B cpene, NPUMEHSBLUMXCA METOA0B MNPOPUNAKTUKU U
NpoBeAeHHbIX paboT no pemeanaummn Tepputopun (PHD, 1999; TG, 2000).
NHdopmMaums 006 YyPOBHSX CoAeprKaHUa CBUHLA B KPOBU U cpeae 6bina
cobpaHa ansa 6onee 4000 peten. OTpaBfieHWE CBUHLOM B MOCENEHUNAX
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panoHa ByHKep Xun HOCUIO 3anuaeMunyecknin xapaktep B 1970x rr. Ha
puc. 8 noKa3aHbl OCHOBHbIE HaNpaBNeHUs KonebaHU cpeHUX 3HaYeHum
cofepxaHus CBUHLLA B KPOBM Yy AeTen nocenkoB Cmentepsuns, Kennora,
BapaHepa, Mangxa v ManHxepcta ¢ 1974 no 1998 rr. KoHHOTauuu Ha
rpadmke oTMeyvaloT TO WUAM UHOE cOobblTUe, M3MEHsBLUEE CUTyauuilo B
3arpsi3HeHUK cpebl panoHa U CBA3aHHOE CO BCMIECKOM WU CHUXEHUEM
YPOBHS cBUHUa B Kposu (PHD, 1999).
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Puc. 8. [paduK UcTopnyecKomn nepcnekTUBbl OTPABAEHUA CBUHLIOM AeTeN,
NpoXnBaBLWKX parioHe byHkep Xun (PHD, 1999).

B nepuon 1973-1974 rr. CcBMHUOBOMNABW/bHLIA 3aBoa paboTtan
6€e3 CUCTEMBI MOJIHOIO KOHTPOA U OYUCTKM BbIGPOCOB B aTMOCHEpPY U3-
3a npousouwejwero rnoxapa. CBepxHoOpMaTMBHbIE BbIGPOCLI B BO34yX
TBEPAbIX CBUHELICOAEPKALLMX YACTUL, U UX OCaXKAEHME Ha MOYBY U MNbljb B
paroHe CYMTaTCA OCHOBHbIMU paKToOpaMn yBeNIMYEHUSA PUCKa OTPaB/ieHNUS
CBWHLIOM B paroHe B TOT nepuod spemenn (PHD, 1999).

CpefnHee cofiepaHue CBUHLA B KPOBU 1IETEN IOLLIKOSIbHOI0 BO3pacTa,
NPOXMBABLLWNX B npeaenax ogHoOM MUK OT NPOMbILLIIEHHONO KOMIJIEKCa,
B Ha4vane 1970x rr. 66110 611M3Ko K 70 MKr/on. [Jecatku aeten nony4ymnm
ANarHo3 XpPOHMYECKOro OTpaBNEHUS CBUHLIOM BbICOKOW CTENEHU TAXKECTH, U
MHOrue 6b1IM rocnUTanM3npoBaHbl 19 NPOXoKaeHUs xenaunoHHom (EDTA)
Tepanun. CpoyHble Mepbl No 60pbbe C ANUAEMUONOTMYECKON CUTyaLnen
OblIN NpeanpuHaTbl B 1974-1975 1. U 3HAYUTENBHO CHU3UAKM OOLLEee
NOCTYyNJIEHWE CBMHLIA B OpraHn3m aeten K 1976 r. Tem He MeHee, cpeaHee
collepXaHWe CBUHLI@ B KPOBW AeTen [OLIKONbLHOro BO3pacTa Bce elle
cocTtaBnsano ok. 40 MKr/an BnaOTb A0 3aKPbITUS CBMHLIOBOMIABUIIbHOIO
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3aBoja 1981 r. B 1983 r. 661710 NpoBeAeHO MaclTabHoe obcriegoBaHue
Jeten panoHa. CpeaHas KOHUEHTpaLMUA CBUHLA B KPOBU Y JOWIKONbHUKOB
r. CMenTepBuiaga coctaBufia OK. 21 MKr/afn, 4To 3HAUYUTENbHO MEHbLUIE
NO CPaBHEHWUIO C NpPeabIayLMMU FoAaMKU U Pe3ynbTaToM MeaULMHCKUX
nporpaMm Mo npoduNakTUKe XUTenem u HadaBWMMMKUCA padoTamMu Mo
pemeanaunu (PHD, 1999).

lpoeKT 04ncTKn panoHa byHkep Xun
UcTopus

3aBoj Mo BbiNiaBKe CBUHLLA Obl1 NOCTpoeH B CepebpsiHOW AONUHE
W Hayan paboTtaTb B 1917 r. B 1928 r. BCcTynun B CTPOM 3aBoj MO
NPOU3BOJACTBY LMHKa. locTteneHHO panoH ByHKep Xun npeBpaTtunics B
KPYMHbIA WMHAYCTPUANbHbIKN KOMMMIEKC, OPUEHTUPOBAHHbLIM Ha A06bIYy
pya, oboraueHue 1 BbinnaBKy MeTannos. [locne MHOMMX IeT HOpMasibHOM
aKkcnnyataunn B 1973 1. npoun3oLwen noxap Ha CBWHLUOBOMIABU/IbHOM
3aBoje. B pesynbrate noxapa, BblBelWero U3 CTpos CUCTEMY OYUCTKM
TEXHONOrMYECKUX Tras30B, TEpPpUTOpUS paloHa oOKal3anacb CWIbHO
3arps3HeHacoeMHeHUIMU TSKeNbIX MeTas10B. [1ocsie 3Toro cobbiTUs 66110
npoBeaeHo MeNLIMHCKOe uccnegosanue B 1974 r., B pe3ynbtate KoToporo
OblJ10 OOHapPYXEHO, YTO 10N, NPOXKMBAIOLLME B 3TOM MECTHOCTU, CTPpajaloT
OT OTPaBNEHNUS CBUHLIOM Pa3/IMYHOM CTEMNEHU TAKECTU U B paiOHEe MHOIo
3a60/1eBaHNI, CBA3aHHbIX C MPOMbILWNEHHbIM 3arpsa3HeHuemM. B 1977 r.
aJMUHUCTPaLMS 3aBoja YCTaHOBWNA BbICOKYIO TPyOy, 4TOObl BbIOGPOCHI
B aTMocdepy MOrfnM BbIHOCUTbCS 3a npeaenbl CepebpsiHOM AONUHbI AN
CHUXEHUS KOHLEHTpauuK 3arpsa3HeHus B BO3ayxe, YTo TpeboBanocb B
COOTBETCTBUU C HOBbIMU deaepanbHbIMU CTaHAapTaMu. TeM He MeHee,
3HaYUTENbHOIo 3PPEKTa B CHUKEHUU 3arpsa3HEHUS JOCTUTHYTO He B6bINo
M 13-3a 3TOro, a TaKXe U3-3a UBMEHEHUS CUTYaLIMKU Ha PbIHKE MEeTasnos,
3aBO/1 U WaxXTHbIM KOMMJIEKC KOMNaHWn byHKep Xun 6bin 3aKpbiThl B1981
r. (USEPA, 2001).

ByHKkep Xun 6bin BHeceH B «CMNUCOK HaLMOHaNbHbIX MPUOPUTETOB»
(National Priorities List) 8 ceHTs16ps 1983 r. (USEPA, 2001). 310 03Ha4vano,
4YTO Ha OYUCTKY panoHa M MEeOULIMHCKYI0 MNOMOLWb HaceneHuto 6yaet
BblaeneHbl cpeacrtea M3 depepansHoro CynepdoHaa. B poccuimckon
CUCTEME 3TO COOTBETCTBYET MONYYEHUIO TEPPUTOPUEN CcTaTyca 30HbI
3Konornyeckoro 6eacteua. B 1984 r. 6b110 NpoBeAeHO MeAULIMHCKOoe
nccnegoBaHMe COBMECTHO areHTCTBaMu 3[ipaBooxpaHeHns denepasbHoOro
npaBuUTENbCTBA, LWTaTa M MECTHbIX MyHuuunanutetoB (PHD, 1986).
310 uccnegoBaHWE pPUCKa OTPaBNEHUS CBUHLOM MECTHbIX UTeneu
NPOAEMOHCTPUPOBANO, YTO Y MHOIMX AETEN, NPOXKUBAWOUWMX B panoHe,
KOHLIEeHTpaLmMs CBMHLIA B KPOBW NpPeBbILWAET 4OMNYCTUMYIO, M 3TO OTHOCUTCS
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TaKXe K TeM [AeTaM, KOTOpble POAMIUCH YXKe MOocfie 3aKpbiTUa 3aBoja.
OcTtato4yHoe 3arpsi3HEHWE NOYB U Mbl/IK B MOCeNeHuax 6b110 onpeaeneHo
KaK OCHOBHOW MCTOYHMK OMacHOro ypoBHSI CBMHLA B OpraHu3max AeTew.
B 1984 r. 66110 HavyaTto WccnegoBaHue 3arpsi3HEHUs MO4YB panoHa u
BO3MOXHOCTM 04MCTKM (Remedial Investigation u Feasibility Study - RI/FS).
B 1985 r. 6bI1 Ha4yaT MEAULUMHCKUIA MOHUTOPUHI JETEN Ha coaepKaHue
CBMHLA B KPOBM W peabunuTaumn OeTen C NpU3HaKaMu OTpaBeHus
CBUHLOM. B 1986 . 6bl1a Ha4yaTa 04MUCTKa NMoYB B Hanbonee rnocewaembix
JeTbMW 0OLLECTBEHHbIX MecTax. B 1989 r. 6blna Hayata nporpamMmma no
O4YNCTKE ABOPOB B YacTHOM ceKTope. UccnenoBaHume Rl /FS 6bI/10 3aKOHYEHO
30-ro aBrycta 1991 r. (USEPA, 2001). B 1991 r. 6bI/10 NPUHATO peLlieHne
06 O4YUCTKE MoYB CEIMTEOHOM 30HbI, a B 1992 . - pewleHne 06 O4YUCTKE
ocTanbHou Tepputopun (USEPA, 1991, 1992). [NoarotoBKa nnaHa 04UCTKU
noysbl 6blna HavaTa 29-ro mapta 1993 I 1 3aKoH4YeHa 17-ro HosA6ps
1994 r. B anpene 1995 6bin BBEAEH B cuny «[ocyfapCTBEHHbIN KOHTPaKT
CynepdoHaar. B TOM Xe roay 6blna Hayata nnaHoMepHas O4YMCTKa panoHa
OT CBMHUOBOIO 3arpsa3Henus (USEPA, 2001).

Pemeamnaims noys

Crparermuv n 3agadu

C Havyana 1970x rr. B panoHe bByHKep Xunn HaKOMU/IC MacCuB AaHHbIX
0 3arpsi3HeHun cpenbl TKENbIMM MeTaniaMmm U YPOBHAX COAEpPIKaHUS
CBUWHLA B OpraHM3me ntogen, Ha OCHOBE KOTOPOro 6blfla co3aHa cTpaTerus
MOHWTOPUHIa 300POBbS AETEN U YMEHbLUEHUSI PUCKA OTPaB/IEHUS CBUHLIOM
BO BpeMs pemMeavaumoHHOoro npouecca. CrpaTerMs OYMCTKM MOYBbI
NMOJSIHOCTbIO 3aBUCENa OT pe3y/ibTaToB HabNOAEHUN 3a YPOBHEM CBUHLA
B KPOBW W KOHUEHTPauuu cBuHUA B cpege (TG, 2000; USEPA, 2001).
Kpome Toro, 6bina paspabotaHa ocobas Mojesb, KoTopas Obl y4UTbiBana
cofepxaHue CBMHUA B cpede W npeacKasbiBajla YpOBEeHb CBUHLIA B
KpoBuW. JTa mMoAenb, No3aHee yCoBepLIEeHCTBOBaHHas, npeBpaTuiacb B
LUIMPOKO MCMONb3yemylo cernyac AreHTcTtBoM Mo oxpaHe npupoabl CLUA
NHTerpnpoBaHHyto 6UOKMHETUYECKYIO Moenb (Integrated Exposure Uptake
Bio-kinetic Model - IEUBK). Ha ocHoBe pe3ynbTaToB MOJE/IbHOro aHanu3a
yCTaHaBNIUBa/IUCb KPUTEPUMU YUCTOTbI U YPOBHEW COAEpPrKaHUs CBUHLA B
noyse W MblIN KWUbIX NOMELLEHUN, KOTOPLIX C/liefoBano AOCTUYb B Xo4e
npoekta (TG, 2000; USEPA, 2001). CornacHo 3ajayamM pemeaunaluu,
KOHLEHTpauMM CBUHLLA B KPOBM [OeTer [AOSKHbl OblTb YMEHbLUEHbI 40
YPOBHS, obecneyuBatowero 6e30nNacHOCTb OT Yrpo3bl OTPaB/IEHUS
cBuHUOM (TG, 2000): meHee 4yeM 5% aeten AONKHbI UMETb KOHLEHTPALMIO
CBWHUa B KpoBu 10 MUKpoOrpamMm Ha AeuunnTp KpoBu (MKr/on) unuv Bollle,
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a TaKXXe HU Y 04HOro pebeHKa KOHLEHTPaLUs CBUHLLA B KPOBKU HE AO/MKHA
npeBbiwaTtb 15 MKr/an (HoMUHanbHO <1% HaceneHus)

3agauun pemegunaunn Braovanm B cebs (TG, 2000):
® OYMUCTKY BCEX YACTHbIX IBOPOB, KOMMEPYECKON 3eMENIbHON COBGCTBEHHOCTH U
0604MH 3eMefbHbIX YH4aCTKOB, [1€ KOHLIEHTPaLUus CBMHLUA B NOYBE NPEBbLILLAET
1000 munanrpamMmm Ha Kunorpamm (Mr/Kr);
® IOCTU}KEHNE FEOMETPUYECKOr0 CpeaHero KOHLEHTpaLUmm CBUHLA B NoYBe
YyacTHbIX ABOPOB MeHee 4yeM 350 MI/Kr B KaxKAOM MOCESKE PAaNoHa;
® KOHTPO/IMPOBAHMUE MblIN B panoHe, cTabunnsauunsa u 3agepHoBaHue
3arps3HEHHOM MNOYBbI NO BCEMY y4aCTKy paborT;
® JOCTU}KEHWE KOHLEHTPALMM CBUHLA B MblfN XXUSbIX NMOMELLEHWA B KaXKA0M
nocesiKe No BennynHe reomeTpuyeckoro cpegHero 500 mr/kr Pb namn meHblie
(Mpnyem HU B OAHOM AOME 3Ta BENMYUHA He AonmKHa npeBbiwatb 1000 mMr/Kr).

0630p nNpoBeaeHHbIX PaboT

MNMocne 3aKpbiTMa 3aBoda B 1981 r. B panoHe Obl1 BbINOAHEH PSA
Mep MO 3KOJIOrMYECKOMY KOHTPOJIIO 3a COCTOSTHUEM cpeabl, MEAULUHCKOMY
Jle4eHuto nocTpagaBLINX OT OTPaBIEHUSA CBUHLIOM M O4YUCTKE NOYB panoHa.
TexHONornsa 04YUCTKMU NOYBLI 3aK/1toYanach B U3bATUM 3arpsi3HEHHOM NOYBbI
W 3aMeHbl ee YnucTon. B 1986 r. 6bl/1n HavaTbl NepBble PadoTbl NO OYUCTKE
NnapKoB, AEeTCKUX nnowanok u 06041MH aopor. B nocneaytoumne rogbl 6bin
npeanpUHATLI MePbl MO OYUCTKE U CTabuan3auum cuTyalnn Ha TeppuTopumn
ObIBLUEro 3aBOJa, KOHTPOJIO 3a MNbl/iblo, 06/1ECEHUS CKIIOHOB rop U X0/IMOB
MECTHOCTU U NO OYUCTKE NOYBLI B ABOpax (NpuycagebHblX y4acTKkax), rae
AeTU 6blin NOABEPKEHbl MaKCUMallbHOMY PUCKY OTPaB/IEHWUSI CBUHLIOM
(USEPA, 2001).

B1986r.ycunnamun AreHtctea no oxpaHe npupoabl CLUA 66110 yaaneHo
npnénuantenbHo 6700 Kyb6. M. 3arpsa3HEHHOW MO4YBbl B LWecTHaauaTu
06LLLECTBEHHbIX MECTax (TaKMX KaK NapKu W AeTCKue nollaaKku), Kotopas
CKlagupoBanacb B creuuanbHO OTBEeAEHHOM MecTe B panoHe. B3ameH
yaaneHHou rnoysbl 66110 BHECEHO 0K010 5500 Ky6. M. YACTOM, 3acbinaHo
1250 KB. M. TeppUTOPUK U yNIoXKeHO 1 132 TOHH acdasnbTa B peHOBALMOHHbIX
onepauusx. Bcsa 3arps3HeHHas Mno4Ba Haxoaunacb B creuunanbHOM
OrOPOXEHHOM BPEMEHHOM XpPaHWIULLE, OKOMaHHOM CTOYHOM KaHaBOW
AN npeaoTspalleHns BTOPUYHOro 3arpsi3HEHUS U 3aKPbITOM MOJIMBUHUI
xnopuaHon nneHkon (USEPA, 2001).

B 1991 r. AreHtcTBOM Mo oxpaHe npupoabl CLLUA 6b110 nognucaHo
pelleHne, KOTOPOE periameHTMpoBano OYUCTKY NOYB CENUTEOHON 30HbI
B npeaenax y4acTka B 54 KB. KM. Bce ABOpbI, BbIXOAbl U KOMMEPYECKNE
30Hbl MPEeAnUChbIBaNOCb O4YuLLaTb B TOM Cllydae, €CNU KOHLEHTpaLums
CBMHUa B no4yse 6yaet npesbiwaTb 1000 Mr/Kr. bblio ycTaHOBNEHO, YTO
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npumepHo 2000 3eMenbHbIX yHaCcTKOB TPEBYIOT TAKOIro YPOBHS OYUCTKU. K
ceHTa6pto 1998 r. noutn 1400 yyacTKOB 6bII0 OYULLEHO MO KOHTPONEM
aAMUHUCTpaumMn  wTtata Anpaxo. [lpoBoauBlleecs  MeAULMHCKOe
obcnenoBaHune oeTen, NPoXMBaBLLMX HA 3TUXYYaCcTKax, MoOKa3asio CHUKEHUE
YPOBHSI CBMHLI@ B KPOBW MOC/N€ OYUCTKM MNouBbl. [locne 3aBeplueHus
nporpaMmMbl O4YMUCTKM NOYB OblNO NPOBEAEHO COBMECTHOE UCCNeaoBaHME
AreHTcTBa no oxpaHe npupoabl CLUA n agMuHUcTpaumu wrtata Angaxo
no onpeaeneHuio HeobXoAMMOCTU OYUCTKU XKUMbIX MNOMelleHnn. Bce
OCHOBHbIE MPOMbILLNIEHHbIE OObEKTbI, BKAOYAsA 30HY LaXTOBbIX PaborT,
CBWHLOBOMNaBW/IbHbIA 3aBO/], LIMHKOBbIM 3aBoa W 3aBoj pochpOopHOM
KMCNoTbl U docdaTHbIX yaoOpeHUn (Bcero 6onee cta OCHOBHbIX OObEKTOR)
OblIM AEMOHTUPOBaAHbI N yTUNn3nposaHsbl (TG, 2000; USEPA, 2001).

B xone npoBeaeHns paboT 6bis10 0BGHAPYKEHO, YTO 3arpsa3HEHUE NOYB
paroHa TaXKeNbIMU MeTannaMmu pacnpocTpaHeHO NOBCEMECTHO U 3a4acTylo
CBUMHEL, MPOHMKAET Ha TaKylo 3HAUYUTENbHYIO FMYOUHY, YTO NOYBY KpanHe
HeBbIrogHo o4vuwatb (TG, 2000). MoaTtoMy 6b110 pelleHo He o6MBaTbCH
NOMHOW OYUCTKM, a NoslaratbCs Ha yCTaHaB/IMBaAEMble 6apbepbl, Cayxallme
ANg pa3feneHuns 3arpa3HeHHON U YNCTOM MOYB U NMpeoxpaHsatoLLue noaen
OT KOHTaKTa ¢ 3arpsisHeHneM. bapbepbl ycTaHaBNMBaN1UCb 0OAHOBPEMEHHO
Ha YacCTHbIX U1 KOMMEpPYECKUX y4acTKax. [locne pemeanaummn obecnedyeHme
LLeNIoOCTHOCTU Gapbepa, O4YUCTKa WM MOBTOPHas pemMeavauus y4acTKoB
nocne HaBOAHEHMUS, 3PO3UU, UK NepeHoca 3arpsi3HEHHON NOYBbLI OCTAKOTCSH
Ha OTBETCTBEHHOCTU Bnajenbua ydacTtka (TG, 2000).

B xoge nporpamMmbl MO M3BNEYEHUIO 3arpsi3HEHHOW MOYBbI
oTOMpanmcb NPobbl NOYBbLI BO ABOPE KaXKA0ro JOoMa U COCTaBASANICA CNUCOK
04epeaHOCTM OYUCTKU, rAe Y4UTbIBaNCa ypoBEHb 3arpsa3HEHUS U BO3pacT
JeTen, NMPoXuBaBLIMX B gomMe. Hanbonbluni NPUOpUTET NpUcBamMBancs
ABOpaM, rae KOHLUeHTpauusa cBMHUa B no4yse npesbiwana 1000 mr/Kr
(1000 Mr/Kr) 1 npoxmnBanu et 40 LWECTU NeT U 6ePEMEHHbIE KEHLMHDbI.
Bo aBopax 3aTux OOMOB ycCTaHaBAMBaACH 3alMTHbIM 6apbep M3 YUCTOM
noysbl rnyéuHon 0,3 M Ha Bcew nnouwaau aAsopa n 0,6 M B oropoae v
cany. Takxe ycTaHaBNIMBaNCcs reOTEKCTUNbHbIA MapKep B ciayvyae, ecnu Ha
rnybuHe octaetcd 3arps3Herune (TG 2000, USEPA 2001).

3arpsi3HeHHble MaTepuanbl U3 XBOCTOXPAHUULL LIAXT U 3arpsa3HeHHas
noysa C 4YacCTHbIX ABOPOB BbIBO3MIUCb Ha MOCTOSIHHOE MECTO XpaHEeHUs
B LleHTpanbHoe XxpaHunuue (Central Impoundment Area CIA), KoTopoe
3aKpbIBanNoCh C/I0EM 0CO60M BOJOHENPOHULLAEMOW MONUBUHUIXIOPUAHON
NAEHKK, NpeoTBpalLlaloLLen KOHTaKT Co Cpeaom 1 nonagaHue 3arpsi3HeHns
B NPUPOAHbIE BO/bI. [ToBEPX MIEHKM Oblf1 NOJIOXKEH C/I0OM OPraHUKK U CBbILLIE
nousbl (USEPA, 2001).
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ApyrMm HeManoBaXKHbIM acneKToOM MPOEKTa ABNSAAAChb Mblfb XUIbIX
NOMELLLEHNIN, TaK KaK Obl10 YCTaHOBJIEHO, YTO B paloHe BbyHKep Xun
Mbl/ib *WNbIX NOMELLEHNN ABASETCA OCHOBHbIM UCTOYHWUKOM OTPaBiEHUS
ceuHuom paeten (PHD, 1986). bbina BbipaboTaHa ocobas cTpaTerus no
YCTPAHEHUIO BHELWHUX UCTOYHMKOB MOCTYMNEHUS CBUHLA B OpPraHuM3m U
CHUXEHUS CofepKaHMs CBUHLLA B MblIN Xunbix noMmeweHun (TG, 2000).

lporpamma CepebpsiHOH [4OJIMHBI N0 OXPaHe 340pPO0Bbs1 OT CBMHLIA
(Silver Valley Lead Health Intervention Program - LHIP)

UcTopus

[enctBms No MeANLIMHCKOMY KOHTPOJTIO U UCCNeA0BaHNS OTPaBIEHNUS
CBMHLOM Jt0AeN, NPOXKMBaKOWMX B panoHe, Havyalucb nocne anuaeMuu
caTypHM3mMaB1974r.B1970xrogaxnepevyeHb npUMEHEHHbIX MEP BK/TOYa
B ceb6s CHUXKEHME BbIOPOCOB B aTMOcdepy Ha 3aB0ojie, NepecesieHne ceMen
C AeTbMM, Y KOTOPbIX 6blfla MOBbIWEHHAS YYBCTBUTE/IbHOCTb, KOHTPOJIb
3a 3arps3HeHneM Mbln B ropode, Mepbl N0 03eNEeHEHNIO U 06NECEHMUIO,
ONONTIOTMYECKUIA MOHUTOPUHI (CBUHLA@ B KPOBW [eTen), MeAULMHCKYIO
NoMollb, 3KONIOTMYEeCKoe o6pa3oBaHMEe W MNpOCBeleHue poauTenen
M 0OWECTBEHHbIE/WKONbHbIE O0Opa3oBaTtefibHble nporpammbl  (PHD,
1999). 3T Mepbl OCYLLECTBASANUCL NOJ HaA30pPOM U HENnocpeacTBEHHO
JenapTamMeHTaMu LWTaTa U MECTHOro camoynpaBiieHns n degepasnbHbiMU
LleHTpamu no KoHTponto 3aboneBaemocTtu (Centers for Disease Control —
CDC) u crnoHcupoBanmMcb COBMECTHO NPaBUTENLCTBOM M COOCTBEHHUKaMMU
3aBoja. [lporpaMmma B OCHOBHOM AOCTUI/Ia ycrexa B NpeaoTBpalleHnm U
Jle4eHNU KITIMHNUYECKOro oTpaBneHus CBUHLOM (>60 MKr/an) neten panoHa.
Tem He MeHee, cpefdHee coAepXaHWe CBMHLA B KPOBW COXPaHSNOCb
Ha ypoBHe 40 MKr/on no KoHua 1970x rofoB, U COTHW ETEN, cOrnacHo
COBPEMEHHbIM KpUTEPUSM, Bbl/TM OTPaB/IEHbI CBUHLOM. [JaHHas nporpamma
MeaMLIMHCKOM NOMOLLW HaceneHuto 6blnia 3aBepuleHa B 1981 r. Bcnej 3a
3aKpbITUEM 3aBo/a U nNpekpaweHem dnHaHcupoBaHusa (PHD, 1999).

B 1983 r. denepanbHbiM CyrnepdoHaom 6biiv BblaeneHbl cpeacTsa
Ha uccnegoBaHWe, NPOBOAMMOE COBMECTHO deaepasbHbIMU OpraHamu,
BNacTsMK LWWITaTa U MECTHOro camoynpaBfieHUs MO OLEHKE COCTOSHUS
300pPOBbSl HaceNeHuss U pucka oTpaBneHusa cBuHuom (PHD, 1986). B
pe3ynbrate 3TOro MnoJIHoMacliTabHOro uccnegoBaHus Obl1I0 MOKa3aHo,
4YyTO MHOrMe O€Tu, NpPOoXMBaBLIME B pPanoOHe, B TOM MM MHOW CTENEHMU
NoABEPKEHbBI OTPABNEHUIO CBMHLIOM, BKJItOYas TeX, KTO Obl/1 POXKAEH Nocne
3aKpblTMs 3aBoaa. OcTtaTo4yHOoe 3arpsi3HEHKE MblIM U MOYB panoHa 6biin
KBanMdULUMPOBaHbl KaK OCHOBHblE WMCTOYHUKM MOCTYrNJEeHUsS CBUHLA B
opraHn3m aeten B panoHe. [1pn 3ToM NPUHUMaNoCh, YTO OCHOBHbLIM NYyTEM
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MOCTYN/JIEHUS CBMHLIA B OPraHM3m GblJI0 HEMPOU3BOJIbHOE 3arnaTbiBaHUe
AETbMW YacTUL, MOYBbI M MbIIM B MPOLECCe Urp U OBGbIYHOMO MOBEAEHUSA
BO [1BOPE U B IOME. BbiNn TaKe BbIiB/IEHbl HECKOJIbKO AOMONHUTENbHbIX
BMSAOLWMX paKTOpoB. Hanbonee 3Ha4nMbIMU U3 HUX ABNANMUCH CNeyioLLue:
YPOBEHb [IOXOA0B CEMbU U €€ CoLManbHbIi CTaTyC, ypOBEeHb 06pa3oBaHus
poauTenen, nNpaxkTMKa AOMallHEN TUMrMeHbl, Hanuine Kypslux B AOME,
nUTaHWe [eTel, WCMONb30BaHME MECTHbIX CEe/IbCKOXO3SMCTBEHHbIX
MPOAYKTOB, NMOBEPXHOCTb MIPOBLIX MIOLWAA0K (TPaBa W/IM e OrofieHHas
noysa), NPOJO/IKUTENIbHOCTb BPEMEHU, MPOBOAMMOTO Ha YULIE, XapaKTep
[IETCKMX UIP U BO3PAcCT pebeHKa.

Mo pesynstataMm wuccnenoBaHmsa 1983 . 6binla  cocTaB/ieHa
NMPaKTUYECKMU MOJIHAA KapTMHA, NoKasbiBalolWad MCTOYHUKN CBUHLA, NyTU
NMOCTYMJIEHWUS CBUHL,A B OPraHn3Mm eTen 1 GaKTopbl, BAnsatowme Ha ato. Ha
OCHOBE Mnoslyd4eHHOM nHbopMaumn B 1985 1. 6bln cOCTaBMIEH NOMHbIW NiaH
AEVNCTBUIM NO CHUXKEHUIO PUCKa AN 340P0BbS XuTenen panoHa. OCHOBHOM
3aa4en NPUHATOro rnjaHa 66110 JOCTUKEHUE CHUKEHNSA YPOBHA abcopoLmu
CBMHLIA B OopraHu3Me [eTer BO BpPeMd MNMPOoBeAeHUA paboT Mo O4YUCTKE
paroHa MeToAOM MHOAMBWUAYANbLHOrO NOAX0AA, YCUINMK MO O6LECTBEHHOMY
NPOCBELLEHUIO U LieneHanpaBieHHbIX peMeanaLnoHHbIX Mep. TN AENCTBUSA
BKyrne ¢ 6M0N0rMYeCKUM MOHUTOPUHIOM U UHTPY3UBHOM MEHELKMEHTOM
puUCKa NpoBOAWSINCL B XW3Hb B panloHe B TeyeHue aBaauatu netr (PHD,
1999; ATSDR, 2000; TG, 2000).

B 1985 . gnsa BbINOAHEHUS MPUHATOrO nnaHa Oblna co3faHa
o6begnHeHHad Mporpamma CepebpsaHon AONMHbI NO OXpaHe 340POBbS OT
CBMHLUA, HanpaBfieHHas Ha MUHUMMU3ALUIO PUCKA OTPaBNEHUS CBUHLIOM
yepe3 o06pa3oBaHWE, MNPOCBELWEHWE pPOAUTENEN U  OCYLECTBEHUE
Ononornyeckoro MoHuTopuHra. lporpamma LHIP 6bina pa3paboTaHa
ANs peanusaunn OENCTBMW NO NPOBEPKE YPOBHSA CBMHLIA B KPOBU Y
AeTen, OKa3aHUs MEeAULIMHCKOW MOMOLLM M NIEYEHUS, OLIEHKE COCTOSIHUSA
cpenbl, O6LLECTBEHHOrO 3KONOrMYecKoro o6pa3oBaHus, onpeaeneHus
COEPKaHMS CBMHLA B KPOBU Yy OEPEMEHHbIX XEHLINH, KOHCYIbTaLuK
HaceneHus, ob6ecneyeHuns cneLunanbHbiXx 06pa3oBaTeNbHbIX NPOrpamMmm ang
JETEN WKObHOMO M AOLWKONbLHOIO BO3pacTa U NpoBeAEHUS 0COObIX KYpCcoB
NOAroTOBKMMECTHbIXBpaven-tepanesToB. [lporpammalLHIP,cnoHcupyemas
LeHTpamMn no KoHTpont 3aboneBaemoctn (CDC) u AreHTCTBOM MO
TOKCUYHbIM CyOGCTaHUMAM W peructpauuu 3aboneBaHun (Agency for
Toxic Substances u Disease Registry ATSDR), BbINofHANaCb MECTHbIM
JenapTaMeHTOM 340Pp0Bbs No panoHy NaHxaHan (Panhandle Health District
— PHD) npu nopaepxke [lenapTamMeHTa 340pOBbA W 6G/1arocoCTOSAHUS
wrtata Anpgaxo (ldaho Department of Health u Welfare — IDHW). Bo
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BpeMs nposeaeHus nporpammbl LHIP n pabot no npoekty CynepdoHaa
co3fjaBanacb W MOMNOMHSAAAcb OOWMUPHAa WHAMBUAYyaANU3UMPOBAHHAas
6a3a [aHHblX, 06beauHsloWaa W rpynnupylolas uHbopmMauuo Mo
YPOBHSIM CBUHLIA@ B KPOBU AETEN, KOHLIEHTPaLMSaM NONOTAaHTOB B Cpeje,
NOCTYMNJIEHUIO TSXKENbIX METANIOB U3 CPpefbl B OPraHU3M MECTHbIX XUTENEN,
NPOBEAEHHbIM AEUCTBUAM MO MEAMLIMHCKON NMOMOLIU U peabunmtaunun u
pemeanaunoHHbiM padoTam (PHD 1999, ATSDR 2000).

[JenctBuss No MeAMLMHCKOW TMoMoWM WAM  0300pOoBUTENbHAS
MHTEPBEHLMSA NPOTUBOAENCTBUSA OTPABJIEHNIO CBUHLIOM B paMKax NpoeKTa
BK/IlOYann B cebs BbiBIeHNe 4Yepe3 OUONTIOTMYECKUA MOHUTOPUHT MyTen
NMOCTYrNJIeHMS CBWHLA B OpraHnu3m Jgeten, nocnegyolwme MnpoBEPKH,
KOHCYNbTaLMW M MNPOCBETUTENbCKYIO paboTy C POAMTENS MU WU YCUNIUS
no o6WwecTBEHHOMY 06pa30BaHUI0 U U3MEHEHUIO NaTTEePHOB AETCKOro
noseneHud. BoinonHeHne mep nporpammbl LHIP ocyuwectBngnocs yepes
denepanbHble rpaHTbl OTAENy 340poBbs [enaprtameHTa 340pPOBbA U
6narococtosHua wrtata Angaxo. OcHoBHOoe duHaHcupoBaHue ¢ 1985
no 1988 rr. npuxoaunocb Ha LleHTpbl KOHTpons 3aboneBaemMocTu
CNy»6bl obuectBeHHoro 3gopoBbsa CLUA U.S. Public Health Service
Centers for Disease Control (CDC) u ¢ 1988 no 1999 yepe3 AreHcTBO
MO TOKCUYHbIM CYOCTaHUMAM UM perucrpaunn 3aboneBaHun. Takxke
yacTMyHoe ¢uHaHcupoBaHue ¢ 1994 r. obecrnevynBanocb NOTEHLMAIBHO
OTBETCTBEHHbIMW 3a 3arpsidHeHne ctopoHamu (PHD, 1999; ATSDR,
2000).

OcHoBHbIe 3aza4m nporpammsl LHIP
OcHoBHbIMK 3agavyamu nporpammel LHIP asnanuck (PHD, 1986):

e o6ecneyeHne MOHUTOPUHIa CoAepKaHUs CBMHLLIA B KPOBU ETEN B
BO3pacTe oT 9 MecsueB 10 9 NneT, NPoXMBaBILNX B paroHe byHKep Xun;

® CpaBHeHWe pe3ynbTaToB 06CNeoBaHN Ha codepXaHMe CBMHLUA C
AJaHHbIMUW NO WTATY U CTPAHE,

e o6ecneyeHne poanTenenngeten MHHGopMaLMOHHbIMM MaTtepuanamm
N HarnagHbIMKM MOCOOMSAMMU, KOHCyNMbTauuu Mo BpPeaHOMY BO3LEWCTBUIO
CBMHLA M NyTax ero rMocCTyrjeHns B OpraHnu3m, MHGOPMUPOBAHUE O
BO3MOHOCTU CHUXEHNN TOKCUYHBIX 3QGDEKTOB CBUHLA U APYTUX TAXKENbIX
MeTaslsoB;

® KOHCY/NbTaLUMSA N0 NMpaBUIbHOMY MUTAHUIO 418 NpeaoTBpaLleHus 1
CHUXEHUS abcopObLMM CBUHLIA OPraHM3MOM A1 OEPEMEHHbIX KEHLLMH,
poauTenen u feTeun;

45



e o6ecneyeHne NHGoOpMaLMOHHBIMX MaTepuanamm n obcnegoBaHme
6epeMeHHbIX }EHLUH.

Mporpamma LHIP aBngeTcsa coBMecTHbIM NpoeKkToM [enapTameHTa
3a0poBbsa  panoHa [laHxangn (PDHD); [denaptameHTa 340pOBbS WU
6narococtosiHuA Wwrtata Angaxo, biopo aKo10rMn 340poBbA M 6€30MNacCHOCTH
(IDHW-DOH-BEHS); LeHTpa CDC 1 AreHTCTBa TOKCUYHbIX CyOGCTaHLUMMA U
peructpaunun 3abonesaHui. AreHtctBo ATSDR 6b110 co3gaHo B 1980 r.
3aKkoHoM CERCLA 1 co BpemeHeM pa3BUI0Ch B HaLLlMOHabHYIO MporpamMmmy
MOHWTOPUHIa 340p0BbS. B xoae BbiNoNHEHUA nNporpaMmbl B CepebpsHom
AonnHe areHtctBo ATSDR 6b110 rMaBHbIM BEAOMCTBOM, OTBETCTBEHHbIM
3a yMeHblleHMe Yrpo3 300POBbl0 HaceneHus panoHa byHKep Xun wu
npenoTBpalleHne ganbHenwero BpegHoro Bo34eMCTBUA CBUHLA M UHbIX
TOKCUYHbIX BeLecTB Ha MecTHbIX xuTenen (ATSDR 2000). Bce gencraus
no MeAWUMHCKMM o06CnefoBaHUAM U 3KOJIOTMYECKOMY 06pa3oBaHUIo
HacesieHns 6bln pa3paboTaHbl U OCYLLECTBNANUCh AenapTaMmeHTom PDHD
no KOHTpaKTy ¢ 6topo BEHS (PHD, 1999).

CoBpemeHemnporpammalLHIPpasBnBanach, x0T 0CHOBHbIE NOAXOAbI
K ynpaBfieHUIO MpoeKTa OCTalMCb HEU3MEHHbIMU; MPU HEOOBXOAUMOCTHU
OTae/lbHble KOMMNOHEHTLI NporpamMmbl U AencTBUSA MoandUuunpoBanmch. B
JI060M clydae nporpaMmma OCyLecTB/IsSacb KaK ycnyra HacefieHu o, a He
KaK Hay4yHoe unccnegoBaHue (PHD, 1999).

BbinnonHeHune nporpammsbl LHIP

[MporpaMmma BbIMOMHAETCA KaK KOMIMEKC YCAyr HaceneHuto, ans Toro
4yTO6bl NMOMOYb CHU3UTb PUCK OTPaBSIEHWUS CBUHLIOM, MHPOPMUPOBATb
06LWEeCTBEHHOCTb 06 UCTOYHUKAX IKCMO3MLUM CBUHLA M BOPOTLCS C NYTAMMU
NPOHMKHOBEHUS CBMUHLIA B OpraH1M3m YyenoBeka. M3HavyanbHO nporpamMmma
Oblna co3[aHa Kak BpeMEHHas U KpaTKocpoyHas Mepa, B TO BPEMS KaK
Apyrue OONroCpPOYHble pPELIEHUS HaxOAWUIMCb Ha CTaguu pa3paboTKM.
Bce anemeHTbl nporpaMmbl Obisin cO3aHbl U3 pacyeTa, YTOObl PUCK ONd
3n0poBbs nogen B CepebpsiHOM [ONMHE He MpeBblllan CTaHAapTos,
ycTaHoBNeHHbIX LleHTpom CDC (1985, 1991). NMocKonbKy aAetTu Hanbonee
Yy3BUMbl K BO30EWCTBUIO CBUHLUA, TO O6O/bLWKWHCTBO COCTaBASAOLINX
nporpamMmbl 661710 OPUEHTUPOBAHO Ha AeTeN U 6epeMeHHbIX XeHLKH (PHD,
1999; TG, 2000).

ExxeroaHo ¢ uona no aBryct NpoBoAUTCS OMPOCHOE UccneaoBaHue
Bcero pavoHa byHkep Xun. [nsg 3Toro HaHUMaloTCd W cneuuvasnbHO
00Yy4aloTCs MECTHbIE XKUTENN. ATUNIOAM NOCELLAIOT KaXayto CEMblO B panoHe
W BbISBNSAIOT AOMa, rAe NPOXKMBAIOT AEeTU B Bo3pacTe 9 neT u Mnajlie unm
6epeMeHHble XEHLMUHbI, U cobupaloT 6a30BYyl0 UHOOpMaUUIO. 3aTeMm
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NnpoBOAMTCHA cobecefoBaHMe C POAUTENSIMU C LLeNblo NMPUBEYb AeTen Ang
TECTUPOBAHUA cofeprKaHnsa cBUHLUA B KpoBK. C 1988 ropa , npu HaInyum
B JOME Mbllecoca, M3 ero HakonuTensa 6epytca npobbl coaepraHus
CBMHLIA B MbIIN XUNbIX NOMELLEHMN. TaKKe NPOBOAMINCH CreLnanbHble
nccneaoBaHua Mblv XuibiX noMeweHnn B 1974, 1975 n 1983 ropgax.
HauyunHasa ¢ 1996 r., npoBoAATCS UCCc/iefoBaHUS ¢ MOMOLbIO cneluanbHbIX
nbinesblix matoB (PHD, 1999; TG, 2000).

B 1988 r. npoTokon c6opa 6a30B0n MHIOPMALIMM U TECTUPOBAHUS
Obl1 UBMEHEH. BMecTo oTOopa KanunnsapHON KPOBU CTanu 6paTb BEHO3HYIO
KPOBb, @ €C/in O6HapyMBanoCb, YTO COAEpP)KaHWE CBMHLUA B KPOBU
npesblwaeT 25 MKr/an, To NpoBOAMNOCH AOMNONHUTENIbHOE UCCeoBaHNe
Ha npeaMeT BbiIBNEHUA GaKTOpOB, BAUSAIOWMX Ha MNOCTyrjieHMe B
opraHmam ceuHua. B 1991 r. a10T KpUTepu 6bi1 CHUXKEH Ao 20 MKr/on B
npeaasepun nepecmotpa LeHtpom CDC ctaHOgapToB NO CBMHLY, KOTOPOE
npounsoLwsio B okta6pe 1991 r. (CDC, 1991). B 1992 r. gononHutenbHas
paboTa Beflacb CO BCEMW [OETbMW, Y KOTOPbIX COAEpXKaHue CBUHLUA B
KpoBu npeBblwano 15 MKr/an. B 1993 . aTOT KpUTEpPU Gbl/l CHUXKEH [0
10 mKr/on. lononHuTenbHas paboTa ¢ CeMbSMMU, rae y aeten 06HapyKeHo
NoBbILIEHHOE COAEpXKaHWe CBUHLA B KPOBM, MPOBOAUTCS CheayloLnm
ob6pasoM. Crneuuanuct No BIAUSAHUIO IKOJIOTMYECKUX GaKTOpOB Ha
300poBbsa U3 [enapTameHTa 340p0Bbs OKpyra [MaHXaHAn U MeacecTpa
NpPoOBOASAT chneunanbHoe cobecefoBaHWe C poauTensmu, obecrneyuBas
YCTHYIO U MUCbMEHHYI0 WMHbOPMaUMIO O TOM, KaK WAeHTUdUUMPOBaTb
MCTOYHUKKU MNOCTYMNIEHUS CBUHLA B OpraHMaMm pebeHKa M KaK CHU3UTb
PUCK CBMHLOBOIrO OTpaBfieHUs. 3anosHaeTcs crneuuasnbHbld OMPOCHMK,
roe yToyHsiloTcs o6uine OaHHble O CeMbe, NMOBEAEHWM W pacnopsake
AHA OeTen, codepxaHun goMa v T. 4. CeMbsl TakKe obecnevynBaeTcs
MHOOPMALIMOHHBIMK  MaTepuanamu, KOHCYNbTUpPyeTCsS Mo BOMnpocam
nUTaHKa U obecnevynBaeTcs NOIMBUTAMUHHBIMU U XKene3ocodeprallmmm
npenapatamu. Poautenam npepfiaraetcsa nNpoBecTU 4Yepeld TpU-4YeTbipe
Mecsila cnegylouiee TectTupoBaHue pebeHKka Ha cofeprkaHue CBMHUA B
KpOBU, 06PaTUTLCSH K YHaCTKOBOMY NeauaTtpy U aTb BO3MOXHOCTb Ppe6EHKY
noy4actBoBaTtb B JIETHUX CKPWUHUHr-nporpammax (PHD, 1999; ATSDR,
2000).

Ycnyru MOMOLLM OKasblBaloTCA CMeLManucToM Mo 3KONOTUU U
3[0pPOBbI0 U MeAcecTpoi. Bce »uTenu, Bpayu, yyuTens U JeTu pairoHa
obecrneynBaloTcs  MOMOLWbID U MHbOpMauMen. [enapTameHToMm
3[0pOBbs paiioHa COBMECTHO C APYrMMM y4acTHUKaMK npoekta ByHkep
Xun paspabaTtbiBaeTca creuuanbHbli MnaH OUEHKU 3hEEKTUBHOCTU
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NPOBOAMMbIX MPOCBETUTENBCKUX U 06pa3oBaTebHbIXx Meponpusatnii (PHD
1999, TG 2000).

Mporpamma TaK)Ke npeaycMaTpuBaeT TMOMOLWb OGepeMeHHbIM
eHuwunHaM. Bcem eHwmHam BO Bpems 6epeMeHHOCTHU,a TaKKe nocne
poAoB npeanaraercsd MNPOWTU TECT Ha COAep)aHMe CBUHLA B KPOBMW.
O6ecneuynBatotca UMHPOPMALMOHHAA MOAAEP!KKA, KOHCy/IbTauuuM O
NpPaBUIbHOM MUTAHUKU W CNOCOBAX CHUXKEHUS MOCTYrJIeHMs CBWHLA B
opraHmam. MHbopMaums TaKxe gaetcs fgsam, NiaHUpyLWwnMM co3natb
CeMbl0. ITO OCOBGEHHO BaXHO AJ11 MONOAbIX JIIOAEN, NPOXKMBAIOWMX Ha
Tepputopun BO BpeMs paboTbl 3aBofa MO nepensaBke CBUHUa (197 3-
1981). Tly6nuKyeTca MHOXeCTBO COOPHMKOB WHOOPMaLMK, GpoLltop,
LBETHbIX OYKNEeTOB U BMAEOMNPOAYKLMU, MOBECTBYIOWMX O CBMHLUE M €ro
OTHOLEHNN K 3[0POBbIO0 AETEN U KEHLMUHaM BO BpemMs 6epeMeHHOCTH
(PHD, 1999).

Kaxabih rog COTPYAHWK MEAULIMHCKOrO LIEHTpa MocellaeT LWKONbI
paroHa. [Ina peter MNajlWunX KNaccoB WCMOMHAETCS chneuunanbHoe
obpas3oBaTeNbHOE KYKONbHOE LWOoY. [lenaetcsa npe3eHTauma ans CTyaeHToB
Nno pacno3HaBaHWIO U NPeaoTBPALLEHUIO NyTEW MnonajgaHWs CBUHLA B
OpraHu3m.dtanporpammanpoBOAMTCS B Mae, TaK4ToAeTAM NepeaeTHUMHU
KaHWKynamMu, Koraa OHW NoABepratoTcs HanbosblieMY PUCKY, HAMOMUHAKOT
06 ONacHOCTU 3arpss3HEHHON CBUHLLOM MO4YBbl U NbliK. HaynHaa ¢ 1995
roja, WKOAbHagA NporpamMmmMa BKIOYaET B ce69 KOMMOHEHTbI C NepPBOro no
ABEHaALaTbi Knacc U NPOBOAMTCA BO BCEX YACTHbIX M rOCYyAapCTBEHHbIX
WwKonax panoHa (PHD, 1999).

B WwKonbHOM nporpamme WCNONb3YITCA pasfinyHble METOAbI.
Hanpumep, 60MbLlLION UTPYLLIEYHbIA JOMUK C KYKNaMW NOMOraeT 06 bsCHUTb
AETSM, KaK CBUHeL, nonagaet B AoM. CBeTAlMECH TOYKM Ha TEMHOM poHe
WNIOCTPUPYIOT BU3yallbHO, KaK CBMHEL, MOXET nonajaTb C Bellerh B
opraHmam. [laoTcs peKoMeHgaumMn o nNpaBuibHOM U TWATEIbHOM MbITbe
PYK 1 BaXXHOCTW COBMIIOEHUS NPaBU TMYHOM TMIueHsbl. bbina pa3paboTaHa
ocobas obpasoBaTefnbHas uUrpa noj Ha3BaHUEM «MHTEPECHbI CBUHEL
(Lead Rummy). B 3TOM Urpe ncnonb3yeTcsa Noxoxasa Ha 06blYHY0 KosoAa
KapT 4eTbipex MacTten (YpOoKH, 3dpPeKTbl, AEUCTBUSA, Bpel — BMECTO
TPaAAMLMOHHBIX KapTOYHbIX). 3T MaTepuanbl OblIM CO3aHbl C TEM, YTOObI
nomMoYb NpenojaBaTensM OLeHUBATb MPOrpecc 06y4eHUs AeTen U CTEMNEHb
NMOHMMaHWUA, a TaKXKe Cnoco6CTBOBaTb Pa3BUTUIO [AWCKYCCUW cpeau
yyacTHuKoB (PHD, 1999).

B npownom pab6ota B WKonNax BK/IOYana B ceba nporpammy
Nno CO3[aHUIO MNNaKaToB Ha YpOKax pucoBaHWUS. ITU NfaKkaTbl 3aTem
UCNoOSIb30BaNUCb A9 CO34aHUA LIBETHOrO W34aHWUdA 0149 pa3jadym BO
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BpeMS Npe3eHTauui B WKOMax U AETAM BO BPEMS TECTUPOBaHUS YPOBHS
cofepxaHus CBMHUA B KPOBM NeToM. bbina okazaHa NoMollb cpeaHen
wKone r. Kennorr B co3gaHnn obpasoBaTe/ibHON LWKOIbHOW NPOrpamMmmbl
«CynepdoHa — cynep3HaHue». lenapTaMeHToM 340Pp0Bbs UCNOb30BaUCh
camMble pas3niMyHble MaTepuasnbl B LWKOJbHbIX NPe3eHTaUnsAX — COOPHUKH,
6powtopbl U 6ykneTbl. AHanornyHas MHbopmMauma BblaaBanacb Ha PYyKH
BO BpeM$s NETHEN NPOBEPKMK YPOBHS cBUHLA B KpoBu (PHD, 1999; ATSDR,
2000).

HauynHaa ¢ 1985 r., npoBOAUNUCL AENCTBUSA MO OKa3aHUIO NMOMOLLM
BpayaM-TepaneBTam paroHa Mo Bonpocam, CBA3aHHbIM C BO34EeNCTBUEM
CBUWHLUa Ha 3a0poBbe. bbina co3aaHa cneyuanbHas nporpamma st paboThbl
¢ Bpadamu. U3gaBanuch cneymasnbHble NOCOOUSA, NMPOBOAUIUCH IEKL MU NO
CBUHLY U APYrMM TSXKeNbIM MeTannam. o 3asaBneHunio Bpaver npoBoANINCH
[OMOJIHUTENbHbIE TECTUPOBAHMS KPOBM NaLMEHTOB Ha CoAepxKaHne CBUHLa
n 6pannucb Npobbl cpeabl B U BO3/1e MeCTa NPOXMBaHUS NaLMEHTOB C
NoBbILWEHHbIM coepxaHnem cBUHLUa B Kposu (PHD, 1999; ATSDR, 2000).

MporpammalLHIP6binaHavyataB 1984 r.HanpuHLUMNaxa406p0BONbLHOIO
y4yacTus B TECTUPOBAHUN KOHLIEHTPALMM CBMHLUA B KPOBWU B CTaLlMOHape,
M OCHOBHOW MNpo6sieMOn O6blI0 HexenaHne O6O0MbLIMHCTBA XWUTENEN B
3TOM y4acTBoBaTb. C Havyana 1985 r. 1 no HacTosiwee BpemMs 6bi1 MPUHAT
60Jiee arpeccuBHbIM MeToa 06X040B AOMOB. C TeM 4TOOblI CTUMYIMPOBATb
y4yacTue ¥utenen B nporpamme ¢ 1988 r., KaxKaomMy npoTecTMpoBaHHOMY
BbinnaymBanocb $20. B HacTosAlee Bpems NpeacTaBUTeNb JenapTaMeHTa
34paBOOXpaHEHNS CBA3bIBAETCSA C KaXablM JOMOM B paroHe. YyacTByloLwue
B NporpaMme CeMbW MPOXOAAT CneLunanbHbli ONpPoc, U UM Ha3Ha4vaeTcs
TeCcTMpOBaHME KPOBM B MECTHOM NMONUKAMHKKE. B cnyyae, ecnun Bo Bpems
06x0la HMKOro He 3acTanu AoMa, ero obuTaTensam AenaeTca He MeHee
ABYX TenedOoHHbIX 3BOHKOB, a €C/In U B 3TOM C/lydae HWMKOro He yaaeTcs
3actaTb, TO OCTaBASIETCA MUCbMEHHOE YBEAOM/IEHWE C OMNUCaAHUEM
NPOBOAMMOIO UCCNEA0BAHUSA U KOHTAKTHOM MHOPMaLMEN AenapTaMeHTa
34paBOOXpaHeHNs B panoHe. Bo Bpema 06x040B onpallunBaloTcs coceau
rpa*kaaH, KOTOPbIX HE 3acTanun AoMa Ha NPeaMET, MPOXUBAIOT I TaM AETH.
NHdopmauusa oT coceaer MCNonb3yeTcsl B OLIEHKE, KaKOe KOMMYecTBO
poauTenen oTKasaancb OT TECTUPOBAHMUSA CBOUX AETEN, HAaXOAsALWMXCA noq
yrpo3oun otpasnieHus ceuHuom (PHD, 1999; ATSDR, 2000; TG, 2000).

Oco60e BHMMaHWE yaensieTcs HOBbIM CEMbSIM, MOCENsoWnUMes B
panoHe. Kaxgomy npuesxkawuwemMy Ha MNOCTOSHHOE MEeCTO XMUTeNbCTBa
npepoctaBnsgercs «<MHOOPMaLIMOHHbBIN NAaKET HOBOIO XUTENS», B KOTOPOM
cojepxunTca Heobxoanmas nHdopmauna o CynepdoHae 1 oKkasbiBaeMblX
ycnyrax HaceneHutio. MM pekomeHayeTcsl y4acTBOBaTb B €XerofHbixX
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TECTMPOBaAHMAX KPOBM, a TaKe nosyyaTb 6ecnniaTHble KOHCYNbTaluu,
nbliecocbl, MHbOPMaUMIO O pe3ynbTaTax aHanuM3a npo6 cpenbl.
NHdopmauusa pacnpocTpaHsaeTcs BNacTaMun, agunepamMmu HeaBUKUMOCTH, B
lWKoNnax, 6onbHULLAX U Apyrnx mectax (PHD, 1999).

Boo6aBoK K CyuwecTByoOWWM  Mporpammam, MNpPOBOAMMbIM
AenapTamMeHToM 34paBoOXpaHeHUs, BedeTcs paboTa C pas/inyHbIMU
06LWECTBEHHLIMX OpraHM3aunsMn U 3anHTepecoBaHHbIMK MLAMKU MO
obecnevyeHnto nHbopMaLMen U BOBNIEYEHUIO K cOTpyaHu4ecTBy. C 1985
Ir. cywecTByeT ocobasn obuiectBeHHas rpynna «Bunker Hill Superfund Task
Force», KoTOpas K HacTosiWweMy BpemeHu nposenacablwe 70 06WeCTBEHHbIX
cobpaHuin. Task Force aBnseTca nNpu3HaHHbIM 06beaMHEHUEM FpaXiaH,
KOTOpPOE CIYyXUT Ans obecrnedeHus xutenem MHGopmaLen O MNpPOeKTe
CynepdoHaa, ero obuwecTBEHHOro 06CyXKaeHus K ydactua. CobpaHus
opraHmM3auuu rNpoBOAATCH €XEMECHYHO B BeyepHee BpeMs U AOCTYMHbI
ANS MOCELLEHUA KaXKaoMy enawuwemMy. Ha 3acegaHus npurnawatorcs ¢
NIEKUMAMU U BbICTYNIEHUAMK MpeacTaBUTENN BNacTen WrtaTta U AreHTcTBa
Nno OXpaHe OKpYyXatollen cpenbl, OCBELLAOTCA eXerogHble NOCTUXKEHUS
nporpamMmbl LHIPW Kaxkabin rof B OKTA6GPpE opraHn3aLmnmy npegocTaBiaoTca
pesynbTaTbl IETHEr0 06CNEeA0BaHUA XUTENEN Ha COAeprKaHMe CBUHLA B
KpoBu. B 1994 r. 6bina chpopmupoBaHa «Citizen’ s Advisory Group» (CAG),
coCTOSIWAaa M3 MEeCTHbIX [J06POBOSbLEB 408 MOMOWM AenapTamMeHTy
3[paBOOXpaHEHUA B MOAAEPXKKE W ynydweHuio nporpammbl LHIP. B
COOTBETCTBUU C peKomMeHaaumsimm CAG 6binv co3gaHbl BUuaeomarepuarbl
«Jlenatb npasunbHble pelweHns» («Making The Right Choices») n «CuHel,
npoyb» («Lead Away»).

JocTtnxeHuns

Mpoekt CynepdoHaa B byHKep Xune €aBNAncs, HECOMHEHHO,
ycrelwHbiM. 3a nepmoa ¢ 1988 no 1999 r. obuwasa KoOHUEHTPpaumsa CBUHLUA
B Mo4YyBaxX YacCTHbIX ABOPOB Oblla MHOMOKPATHO CHUWXEHa B MocefKax
panoHa [0 ypoBHeW, He npeBblwatowmx B cpegHeMm 1000 Mr/Kr., 4to
NPUBENO K CHUXEHUIO PUCKa OTPaBNeHUs CBUHLUOM B panoHe Ha 80% (TG,
2000). MocKonbKy NoYBblI B panoHe 6blNN O4YULLEHBI U BblNa NpoBeaeHa
abdeKTUBHAA MeauLMHCKaa nporpaMmma, PUCK CBUHLUA Ans 340POBbS
HacesleHnss paloHa Obl1 3Ha4YUTENbHO CHMXKEH. B T1abn. 9 nokasaHo
CTabuNIbHOE CHWMXXEHMEe OT rofla K rogy ypoBHSI CBMHL@ B KPOBW [eTeEMN,
NPOXMBABLLWNX Ha TEPPUTOPUK parioHa byHKep Xun. Takum o6pas3om, Oblna
JOCTUMHYTa [MaBHasa 3ajadva pemMeanauuu.

Ha puc. 9 HarmnsggHo OeMOHCTpupytoTecss ycnexu [lporpamMmbl no
O4YMUCTKE NOYB *KMUNbIX 30H. C 1988 . 06L1a8 KOHLLEHTPALIMSA CBMHL,A B MOYBax
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YaCTHbIX ABOPOB U 3KCMNO3MUMA AeTen Oblna 3HaAYUTENIbHO MOHUKEHA BO
BCEX HaceneHHblx NyHKTax panoHa (TG, 2000; USEPA, 2001).
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Puc. 9. [eomeTpHnyecKoe cpeiHee KOHLIEHTPALMI CBUHLLA B MO4YBax NOCEIKOB
parioHa 1 NPOrpecc B IOCTUKEHUN KeNnaemMoro ypoBHs pemeanauunu, 1988-
1998 rr. (TG, 2000)

Tabnnuya 9

CpeaHee 3Ha4YeHMe KOHLUEHTpPALUMK CBUHLA B KPOBU JETEN
CmentepBunng, TectupoBaHHbIx B 1974-1998 rr. (PHD, 1999)

roa (19xx) 74 |'7T5 |'7T6 |'7T7 ['7T8|'79['80|'81 (‘82 |'83
KONM4ecTBO 201 (107124 |34 |31 |27 |94 |74 |67 |43
TECTUPOBAHHbIX AETEN

cogepxaHue cBuHUua (65 |47 |40 |38 |41 |48 |31 |29 |23 |21
B KPOBW (MKI/an)

roa (19xx) '89 ['90 |'91 ['92 ['93 |'94 ['95|'96 | '97 | '98
KONM4ecTBO 39 [29 |49 |55 |66 |48 |40 |51 (33 |43
TECTUPOBAHHbIX AeTEN

cogepxaHue ceuHua |14 |10 |7 8 7 6 7 6 6 6
B KPOBW (MKr/an)

3aknvyeHue

Tepputopua byHKep Xun 9BNgeTcd MecToM OAHOW W3 CcaMbIX
3HaYUTENbHBIX 3NUAEMUA OTpaBNEHUS CBUHLOM B mupe. lpn atom c
1890-x rogoB 1 go 1970-x rogos cuUTyauusa He pacueHnBanacb Bnactamu
KaK KpWUTMYecKass W He MNpeanpuHMManoCb HUKaKUX CeEPbeE3HbIX Mep
no 3awure xutenenm oT 3PPEeKTOB MNPOMBbIWIEHHOIO 3arpa3HeHusa. B
cepeanHe 1970x roaos., nocne noxapa 6b10 NPUBAEYEHO BHUMAHUE K
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6eCTBEHHOMY MONOM¥KEHUIO B panoHe ByHKep Xua M Oblla npoBeaeHa
nepBas OLEHKa BO3JENCTBMSA NPOMbILLNEHHOCTU Ha 340poBbe. B1980-x
rogax 6blv NPeAnpPUHATLI CEPbE3HbIE Warn Ha BCEX YPOBHSAX BAaCTU MO
peleHunto cylecTBytowen npobnemMbl. bbin paspabotaH NoapoOGHbIA nnaH
Nno ynyyweHWo cuTyaumm M HadaT npoeKt CynepdoHaa. B pesynbrate
AencTBUN deaepanbHblX, PErMOHanbHbIX U MECTHbIX BNacTen B TeYeHue
nocnegHero AecatTuneTns Obln AOCTUIHYT O4eHb 3HAYUTENbHbINM NPOrpecc.
Mo4Bbl B HACeNeHHbIX MyHKTax OblM OYMLLEHbI A0 AOMNYCTUMOIO YPOBHS,
a HaceneHulo 6blna OKa3aHa HeobxoauMMasi MeAuMLUMHCKas MNoMOollb B
npeaoTBpaLleHn U NeYeHrun oTpaBieHUs CBUHLOM. B pesynbraTte aToro
cofep)aHue CBMHLA B KPOBU MECTHbIX }UTENEN CHU3UOCh.

UcTopus panoHa ByHKep Xun MOXKeT OblTb pa3aenieHa Ha Tpu ¢asbl.
CHavana notpeboBanncb rogbl, 4T06bI BIACTU NMPU3HANU CYLLECTBOBaHUE
cepbe3Hon npobnembl. B 1974 r. 6biN0 NpoBeAeHO MEAULIMHCKOoe
obcnefoBaHne, BbISBMBLUEE 3MUAEMUIO  OTPaBJIEHUMA CBUHLOM B
CepebpsiHon fonuHe. ToNbKO AecaTb JIET CNYCTH, Nocne NPUHATUS 3aKOoHa
CERCLA, paioH ByHKep Xun 6bl1 BK/IOYEH B CMMCOK HaLMOHaNbHbIX
npUMOpUTETOB. 3aTeMm, Nnocne npUM3HaHUsA CywecTBOBaHWSA M MaclTaba
npo6nembl, Oblnv NPEANPUHATbI Warn Mo CHWXEHUIO HeratmeBHOIO
BO3ENCTBMA MPOMbILWIEHHONO 3arpsi3HeHMs Ha 340POBbE HaceleHusd
n OblJI0 Ha4YaTo NJaHMPOBAHWE MeP MO OYUCTKE TeppuTopun. Mepbl Mo
OKa3aHM!0 MeAULMHCKON MOMOLLM, CO34aHUI0 MOCTOAHHOIO MEAULIMHCKOIo
MOHUTOPKHIa n nporpammbl LHIP oka3anu o4yeHb CylleCTBEHHOE AENCTBUE
ANA CHUXXEHWUSA pUCKa OTpaB/IEHUA CBMHLIOM B panoHe. B uvtore, nocne
npoBeAeHNA BNacTAMM wWTaTa U AreHTCTBOM MO OXpPaHe OKpyrKalowen
cpeabl CLUA wnpokomacwtabHon ornepauumM Mo OYUCTKE MOYB panoHa
MECTHOE HacesieHMe Obl10 M36aBNeHO OT KPUTMYECKOro 3arpA3HeHusd
cpefbl U CBA3AHHOW C HUM OMAaCHOCTbLIO 415 340POBbA.

[lBa paiioHa Mo pasHble CTOPOHbI TUXOro OKeaHa WMMET MHOro
06LUEero B OTHOLWEHUU NPo6iem 3arpa3HeHns cpeabl U 300poBba. B To xe
BpeMs, Koraa cuTyauus B noc. PyaHas MpucTtaHb oCcTaeTca KpUTUYECKOW U
HepeLlleHHOM, paroH ByHKep Xun aBnseTca NPUMepPoM TOro, Kak BOBPeMS
NPeanpUHATLIE Mepbl MOMOMU YMEHbWWUTb U M36aBUTbCA OT Npobrem
OTpaBNieHUss CBUHLUOM. [pu GNMM¥KalWeM PacCMOTPEHUU CUTyaLUin B
Poccun 1 CLLUA MOXKHO 0BGHaPYWUTb Pasnnins, He UCKoYatoL e, OfHaKo,
BO3MOMHOCTU NPUMEHEHNS aMEPUKAHCKOr0 OMbITa Ha POCCUMICKOW NOYBE.
KoHTpONb 3a Mblbio, 1ECOBOCCTAHOB/IEHWE U O3EN1eHEeHMe, BUONOrUYECKUI
MOHWTOPUHI CBUHLA B KPOBU, HAB/I0AeHME 38 COCTOAHUEM 3[10POBbSA IETEN,
3KO0JNIorMyeckoe obpas3oBaHMe AeTeil U B3POC/bIX ABNAIOTCA NpUMepamu
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TOro, 4TO NPWU COOTBETCTBYIOWEM MNAHUPOBAHUN OHU TaKKe MOryT 6biTb
caenaxbl B noc. PyaHas MpucTtaHsb.

B noc. PyaoHas lNpuctaHb Mbl Habnwaaem cerofHst To, 4TO OblO
B CepebpsiHOM AONMHE NOYTU nonBeKa Halad. [NpUMOPCKUK MOoCcenoK
Haxo4MUTCH ellle TOJIbKO B Hayane TOoro nyTu, 4YTO YXKe MponaeH B LwTaTe
Anpaxo. Cenyac K npobnemam xutenen noc. PyaHas lNpuctaHb eule He
npuBiie4YeHO BHMMaHMWEe BlacTen U He CYLEeCTBYET HUMKaAKOW MporpamMmel
MEONLMHCKOM MOMOLLM HacCeNeHUIo WKW OYUCTKU TEPPUTOPUKU MOCESKa
OT CBMHUA. Bmecte C TeM CylleCcTBYeT YHUKajibHasd BO3MOXHOCTb
MCMNONb30BaTh LLEHHbIA 3apyOGEXKHbIN OMbIT, KOTOPOK HENb3A NpeHebpeyb.
MHorue nogxofbl U METOAbl, NPUMEHEHHbIE B CepebpsaHOn AONUHE, MOTYyT
ObITb NMOc/ie COOTBETCTBYIOWEN ajanTaLlmn MCnonb3oBaHbl B noc. PygHasd
MpucTaHb M gpyrux Nnogo6HbIX panoHax Poccuu.
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MABA 3. UCC/IIEOBAHUE OUEHKWN PUCKA OTPABJIEHUA
CBMHUOM AETCKOIO HACEJIEHNA MNOC. PYOAHAA NMPUCTAHDb
1996-2005 IT.

B Mupe ana xapaKTepuCTUKU panoOHOB, CXOAHbIX MO 3KOA0rMYECKOM
cuTyaumun ¢ noc. PyaHas lNpuctaHb, 06bIYHO MPOBOAUTCA OLIEHKa PUCKa
OTpaBNeHUs CBUHLIOM [ns ornpeaeneHnss OCHOBHbIX GaKTOPOB pUCKa U
NoMCKa NyTen ynydlleHus cutyauun. B ugeanbHoMm cryyae, cnenosaso Obl
NpPOBECTM MNOJIHOMAacCLUTabHOe MeaMLMHCKOE 06¢cneoBaHne ieTen B PyaHoM
[MpucTaHn U HavyaTb NOCTOSIHHbIA MOHUTOPUHI UBMEHEHUS KOHLIEHTPaLUK
CBUWHLa B KpoBK. OqHaKo, Takoe o6¢cnejoBaHne U NporpaMmMa MOHUTOPUHTa
He npeacTaBfs/INCb BO3MOXHbIMM Ha MOMEHT Hayana wuccnegoBaHus
B 1997 r., n BNNoTb A0 UIOHA 2005 r. oTCcyTCTBOBa/N NO6bIE AaHHbIE O
cofeprKaHUM CBUHLLA B KPOBU [IETEN UMK B3POC/bIX Nnocenka. [1oatomy B
paMKax HacTosILLLero uccnegoBaHmUs NPOBOANTCS OLLEHKA PUCKa OTpaBeHns
CBUHLIOM [IETCKOro HacesneHusa noc. PyaHas pucTaHb nyteM MNosly4eHus
[laHHbIX MO COAEPKaHUIO CBMHLIA B OKpYXKalollen cpeae, Ucnoib30BaHuUs
3TON MHOPMAaLMKN O 3arpA3HEHUU Cpe/lbl B Ka4eCTBe BXOAHbIX AaHHbIX /15
NHTerpnpoBaHHOM GMOKMHETUYECKoM Moaenu (Integrated Exposure Uptake
Biokinetic (IEUBK) Model) ana nonyyeHus MPOrHO3HbIX OLLEHOK pUCKa
OTpaBNeHUs CBMHLIOM W TECTUPOBAHUS [OETEN MOCENKa Ha CcoAepyKaHue
CBMHLLa B KPOBMW.

[aHHbleo3arpsa3HeHnncpeabl,cobpaHHbIe rpynnomMnoapyKoBoACTBOM
npodeccopa Maprput ¢oH bpayH (2002) Bo Bpems ucciegoBaHuim U céopa
npo6 B PyaHow MpuctaHn B 1996-97 rT., a TaKXKe JaHHble OTEYECTBEHHbIX
YYEHbIX, NOJIYYEHHbIE KaK A0 cepeanHbl 1990-x rT., Tak 1 B Hadane 2000-
X IT., 6bl/IM UCMONBb30BaHbI A1 NPOBEAEHUS OLIEHKU PUCKa BO3OENCTBUS
CBWHUaA ¢ ucnonb3oBaHuem mogenn IEUBK n meTonoB reorpadpuyecKux
nHdopmMaLuKnoHHbIX cucTeMm (TNC). BoibpaHHble METOAbI MO3BOJIUAN BbISIBUTb
30Hbl NOBbILIEHHOIO PUCKa OTPaBNEHMS CBUHLIOM B noc. PyaHas lMpuctaHb
M NOKa3aTb 3HAYEHMWE KaXaoro sausioulero daxkropa. [loMMMo MOAENbHbIX
OLIEHOK cpean AeTen B nocenke 6bil npoBeaeH oTéop npobd KPoBWU Ha
cofepxKaHue CBMHLA.

MaTtepuanbl nccaegoBaHus

Bcero B uccnegyemom panoHe npu o6cnenoBaHuu B 1996-1997
. 66110 oTo6pPaHo 38 npob (von Braun et al., 2002). Mpu otéope npod
ncnosib3oBanacb CTaHaapTHas npoueaypa npobonoaroTOBKU M aHanusa
ANs 3arps3HEHHOM CBWMHLIOM MOYBbI, YTBEPXAEHHAs AreHTCTBOM O
oxpaHe npupoaHon cpeabl (USEPA 1984, 1986b, 1987). YeTbipe npobbl
OblIM 0TOOPaHbl B 1996 ., a ocTanbHble B 1997 . (von Braun et al., 2002).
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Mpo6bl NOYBbLI Obl/IN 3aTEM TpaHCNOPTUPOBaHbl N3 Poccmn B CLUA 1 aBaxabl
noABEepPrHyTbi 1abopaTopHOMY aHaNN3y Ha CoAePKaHMNE TAKENbIX META/NOB.
Mpn NnepBoOM aHann3e noysa Oblsla NpocesiHa Yepes cUTo ¢ a4yernkon 80 u
nccnegoBsaHa no mertoagy USEPA 3051 n 7420 Ha coaep»aHue cBUHLA
B yacTHown na6opatopun B CLLA (von Braun et al., 2002). Bnocneactsum
21 npoba Oblna TaK¥Ke npoaHanM3upoBaHa Ha COoAepKaHue Meau,
LMHKa, MbllbsiKa, KaAMUS, XKenesa U CBMHLA 6e3 npoceMBaH1s METOA0M
PEHTrEHOBCKOro wM3nydyeHus npodeccopom [KoHOM [pekcnepom B
yHuBepcutete Konopapo, B r. boyngep, wrat Konopaao, CLUA. OauHHaauaTtb
13 3TUX NPo6 BbIN TaKKe NPOTECTUPOBAHbLI B 1abopaTopumn yHUBEpPCUTETA
Konopago Ha 6uonorundeckyto aoctynHocTb (Drexler, 1999). JaHHble 0
COEpXKaHMM CBUHLA B MNOYBE, a TaKXKe O Be/IMYMHAX OTHOCUTENbHOM
ONOSIOrMYecKom AOCTYNHOCTHU (CoracHo MeToaam npodeccopa [lpexkcnepa,
1997, 1998) npuoaatcs B Tabn. 10 no BENNYMUHAM.

N3 38 mecT ot6opa nNpob noysbl B PyaHou MpucTtaHm TonbKo 31 6b110
Bbl6paHo ana IEUBK-TMC aHanu3a. CeMb TOYEK HE Obliv UCMOJSIb30BaHbl,
NOCKOJIbKY OHU NMpeacTaB/Isin Npoobl, B3ATble BOIN3U XKeTE3HOW 10POoru,
MK NPo6bl NMPOCLINAHHOINO KOHLEHTpAaTa CBUHLA W, TaKMM 06pas3om, He
COOTBETCTBOBa/IM npeanonoxeHnam mogenu |IEUBK (noyBbl oropoja,
ABOpa, ynuubl). B oCHOBE NPOBOANMMOro aHann3a iexano npeanonoxxeHume
0 3arpsfA3HeHnn NoYBbl CBUHLOM Yepes BbiNajeHWe CBUHELCOAEPKALLNX
yacTul, OT BbIGPOCOB 3aBoja W3 BO3adyxa. TakKMM o06pa3oM, TO4Ka
«O» XapaKTepusyeTcsa HaubosNblled KOHLEHTPaLUMWen CBUHLA B Mo4yBe
nuccnegyemoro pavoHa (6200 Mr/Kr) u3 BCEX WUMEIOLMXCS [AaHHbIX,
UCMOJIb30BaBLLNXCHA B aHanu3e.

Kpome nepBUYHOro aHanmsa, OCHOBAHHOIO Ha AaHHbIX 1996-1997
T. 0 BaJIOBOM COAEpPKaHUM CBUHLA B NOYBE, NPOBOANIICA aHaNM3 pPUCKa
OTPaBNEHUS CBWHLIOM, OCHOBAHHbIA Ha [AaHHbIX, MONYYEHHbIX B XOAe
HacTosuwero wuccnegosaHusa B 2003-2004 rr. locnegHue pesynbraTtbl
BK/tOYAOT MHPOPMALIMIO O COAEPKAHUN KMCOTOPAcTBOPMMOKN dpaKumm
CBMHLA B MNOYBE WM O KOHLEHTPaLMKW CBUHLUA B OCHOBHOM MECTHOM
CeNIbCKOXO35IMCTBEHHOM MPOoAYyKTe — KapTodene. Bcero 66110 0To6paHo U
npoaHannanpoBaHo 50 npo6 no4ys U 30 Npob KapTodens. PacnonoxeHue
TO4YEeK oTo6opa Mnpobd TOYHO GUKCUMPOBANOChL MNpPM MNOMOLWM Npudopa
rnobanbHoro nosuumoHnpoBaHmsa (GPS), 4yto obnerymno panbHeunlwee
KapTupoBaHue U aHanu3d metogamu [UC. KonnyectBO W XapaKTtep
pacnoNoXeHna ToueK 0T6opa Npo6 COOTBETCTBOBA MECTAM BblpallnMBaHNUSA
MECTHbIMU XUTENSAMMU CE/IbCKOXO3ANCTBEHHOM MPOAYKLINK .

Mpn wuccnegoBaHUM MOABUKHOM KWUCIOTOPACTBOPUMON GpaKumn
CBMWHUa B noyBax noc. PyaHas lMpuctaHb B 2003-2004 rr. npo6a noyshbl
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Maccon 5 r nomewanacb B Konoy o6bemom 100 mn. K Hel fob6aBnsnoch
50 mn 1 H HNO3, cogepxnmoe Konbbl nepemMelinBanocb U HacTanBanocCb
B TEYEHUE CYTOK. BbITSXKa dunbTpoBanach Yepes ckiagyatbln GUnbTp, U
dunbTpaTaHann3npoBanciHaaToMHO-abCcopObLUMOHHOMCNEKTPODOTOMETPE
(MeToanyeckue pekomeHpaumu..., 1981). MwuHepanu3auna npod
KapTodensas pnnsa aToMHO-abCoOpPOLMOHHOINO aHanns3a ocyllecTBasnach
KoHu. HNO3. Onpegenenne nposoaunocb K.6.H. J1.T. KoBEKOBAOBOW W
M.B. BNoXvHbIM Ha aTOMHO-abCoOpPOLMOHHOM MIaMEHHO-OMUCCUOHHOM
cnektpodpotomeTpe «Shimadzu» AA-6601F B nabopatopuun ABIY. Hactb
Npo6 ¢ HebONbLUOW KOHLEHTPaLMEN CBUHLA TaKKe aHanM3npoBanachb
K.0.H. J1.T. KoBeKoBaoBOM B rpadUTOBOM KIOBETE Ha CNeKTpodoTOMETPE
«Shimadzu» AA- 6800 B na6opatopumn TUHPO-LeHTP.

B KadyectBe [OMOMHWUTENBHOWM WHOOPMaUUMKU ONS UCCIEeAOBaHUA
NpuMBNEKaNUCL [aHHble, MpefocTaBneHHble LeHTpoMm  caHuTapHO-
3aNMaAeEMMUONOrMyecKoro Haasopa no lpumopckomMy Kpaik (2001). 3tot
MacCMB [aHHbIX cofepxan WMHOOPMaLMI0 O KOHLEHTpaUMUAX CBUHLA B
noyBse (KMcnotopactsopumas pakLms) n oOBOLax.

B mae-uioHe [JanbHEBOCTOYHbLIM FOCYAAPCTBEHHLIM YHUBEPCUTETOM,
BnaaMBOCTOKCKMM MEAULIMHCKUM YHUBEPCUTETOM U LLEHTPOM caHUTapHO-
3NMAEMMNONOIMYECKOrO0 Haa3opa no [MpUMOpPCKOMY Kpak NpoBOAUIOCH
COBMECTHOE UccneaoBaHWe COAEPHKAHNSA CBMHLA B KPOBU IETEN B AONIUHE
pekn PyoHas. OT60p M aHanu3 npob KpoBW MPOBOAMIICA MepcoHas oM
[anbHeropckon 60nbHULbI NMO4 pPyKOBOACTBOM Bpayda [. M. Jlaunnoson.
[Mpo6bl aHann3upoBannch Ha Nnpmnbope ESA «Leadcare» npegoctaBNeHHOM
BnaaMBOCTOKCKMM MEAULMHCKUM YHUBEPCUTETOM.

Ta6nunua 10
CopepxaHune cBUHLA B no4vBax rnoc. PyaHas MNpuctaHb
Ne | OnucaHne mecT ot6opa nNpob | Tun* | Pb, TG | Pb, peKkcnep Buo-
M /Kr? Mr/Kré JOCTYNMHOCTb*
o1 | dyT60LHOE NOJSIE play | 1350
¢2 | lLlkona play |430
3 | leTckui cag play | 270

¢4 | Meco4yHnua AeTCKOro cafa play | 160

o7 | NMpo6a nbin U3 Nblnecoca ind | 1190
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Ne | OnucaHue mecT oT6opa nNpob | Tun* | Pb, TG | Pb, ApeKkcnep buo-
Mr/Kr? Mr/Krs JOCTYNHOCTb*
1 | PeyHow necok RB | 464 374 91
*2 | YX/n BO3ne€ WKOMbI RR 88000 |80513
3| Oropoga, yn. MecyaHas, 9 G 806 457
4 | ABop, yn. lNMecuyaHasg, 9 Y 1620 1215, 1187
*6 | /4 wnanbl BO3e 3aBoja RR 135000 | 269419 74
*7 | MpocbinaHHbIN KOHLIEHTPAT RR |[95000 |[281926
8 | Mnsax Bo3ne nopta B 610 348
9 | Necok, NasX Bo3ne noprta B 6200 1344
*10 | Cknag RD |65900 [71365
*11 | ABTo6YCHas oCTaHOBKa RD |[22900 |[8675
12 | Oropog, yn. O3epHas, 22 G 4310 3235 64
13 | bokoBas ynuua RD 2670 1544
14 | Oropog, yn. O3epHas, 21 G 2470 1949, 1875
15 | Annesq, yn. O3epHas, 21 RD |3980 1971
40 | JopoxHas nbinb yn. Munas RD 2020 648 66
41 | Oropoga, yn. Munag,3 G 4000 1959
42 | Oropog, yn. Munas, 2 RD | 5000 2762, 3335 72
43 | Oropoga, yn. Munasg, 2 G 1800 1081
44 | Mbinb, ABOp, yn. Munasa, 3 Y 4610 1356, 1335
45 | JopoxHas Nbiib N0 /A RD |4940 736
46 | NoyBa B Bepx. 4acTu G 1030 922 62
nocenka
47 | MNoyBa CKNOHa xonma G 2439
48 | Oropoga, yn. BepxHsaa,6 G 538 353 67
51 | Oropoga, yn. NMepBomaicKkaa, |G 476 289 56
1
52 | ABop, yn. MpombiwneHHas, 1 | G 1340 835,921,974
52b | MNonma pagom ¢ mocTom (1) RB |654
53 | MNonma pssaom ¢ MocToM (2) RB 656 845 57
*54 | /0 paaom co LWKonon RR 24400 |1362
*55 | X/n Bo3ne 3aBoja RR 30100
57 | Monma psaom ¢ 3aBOIOM RD | 5080
58 | TpeTbs ynuua oT 3aBoja RD 2360
59 | Oropoga, yn. Munas, 3 G 3620
60 | Oropoga, yn. Munas, 2 G 2650
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Ne | OnucaHue mecT ot6opa nNpob | Tun* | Pb, TG | Pb, Opekcnep buo-
Mr/Kr? Mr/Krs JOCTYNHOCTb*
61 | lyxkavika Y 3050

* — He ucnonb3oBaanck B aHainze 'MC n 0CHOBHbIX UHTEpPpPETaLUSIX;

® — laHHblE 1996 T;

1 - play — «mecta urp», RB — 6eper peku, RR — /1, G — oropofsl, Y — ABOp:kI, B
— 6eper mops, RD — ynuubl;

2 — naHHble KomnaHuu TerraGraphics (von Braun et al., 2002);

3 — gaHHble npog. [pekenepa (Drexler, 1999);

4 — Besn4YnHa 6Mo0CTyNHOCTN OTHOCUTEIbHO alleTata cBuHLa (Drexler, 1999).

MeTtoabl aHanun3a
Mopens IEUBK v cueHapumn aHam3a «a» U «b»

BUoKMHeTMYEeCKaa Moaenb NOCTYNAEHUs CBUHLLIA B OPraHn3m AeTen
- Integrated Exposure Uptake Bio-Kinetic (IEUBK) - 6bina co3gaHa B
CoeaunHeHHbIX LLTaTtax AMEPUKM M3HAYalbHO Ha OCHOBE [aHHbIX MPOEKTa
ByHKep Xun ¢ Lenblo NPOrHO3MpPOBaHUS COAEPXaHUs CBUHLA B KPOBU
JeTen Nno AaHHbIM 3arpsa3HeHuns cpeabl (TRWL, 1994; USEPA, 1994). 3ta
KOMMblOTEPHAs Nporpamma, coeauHsatowas BoeanuHO OLLEHKN MOCTYNEHNS
CBUWHLA B OpraHn3m pebeHKa U3 Bo3ayxa, BoAbl, MOYBbI, MbljK, NPOAYKTOB
NUTaHKA ¢ MoAeNblo abCcopobLUM CBMHLA B NETKUX, HKENYAOYHO- KULLEYHOM
TpaKTe uOUOKUHETUYECKON MOAENbIO pacnpeaeneHms CBMHLAa B OpraHnu3me,
JaeT BO3MOXHOCTb OLIEHNBATb Hanbonee BEPOATHbIN YPOBEHb COAEPIKAHUS
CBWHLA B KpoOBM JeTen B Bo3pacTe oT 6 1o 84 mecsaue (TRWL, 1994,
USEPA, 1994). Mogenb 6blnia pa3paboTaHa A/ OUEHKK 300POBbS [ETEN,
NMOCKO/IbKY OHW 6oJblue YeM B3POC/ble YyBCTBUTE/IbHbI K OTPaBIEHUIO
CBWHLLOM, KOTOPOE MOXET NPUBECTU K TSHKKUM nocneacteuam (CDC, 1984,
1991; ATSDR, 1997).

[daHHble uccnepoBaHna 1996-1997 . (31 npo6a) 6blnu
MCMNONb30BaHbl Kak OoCcHoBHasd WMHdopmauua B mogenn |IEUBK no tpem
OTAENIbHbIM CLeHapuaMm. B cueHapum  «@» MCNONb30BaHbl 3Ha4YeHUA
KOHLIeHTpauMn CBUHLUA B NMOYBE, @ BCE OCTalibHble NnapamMeTpbl MOAEeNu
Obl/IN COXPaHEHbI MO YMON4YaHUI0. Pe3ynbTaThl TAKOro CLLEHapUs oTpaxatoT
CUTyaLMio, OCHOBbIBAsACb Ha AOCTOBEPHOM MHOPMaLMK O 3arpA3HEHUU
NMoYBbl CBUHLIOM, HO He 6eps B pacyeT apyrue nytm NnpOHUKHOBEHUA CBMHLA
N3 cpedbl B opraHnMam. MHbIMK cnoBamu, TakoW CUuEHapun Mo CBOEW CyTU
NpPeyMeHbLUaeT peasbHble YPOBHU CBMHLIA B KPOBMW, MOCKOJIbKY CBUHEL,
NMPOHWKAET B OPraHnU3M He TOJIbKO M3 MOYBbI.

Btopon cueHapuin — «b» ucnonb3yer B MOAENN He TOJIbKO AaHHble
KOHLIEHTpPaLUMKM CBMHLIA B MO4YBE, HO TaKXKe 3Ha4vyeHWss OMOSIOrMYEeCcKOom
JIOCTYNMHOCTN CBMHUa no [peKkcnepy (1999) 1 3HaYeHUs KOHUEHTpaLUK
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CBMHLA B nMNbliM B JOME, pacCYMTaHHble nNpu nomMolmn AHanm3a
MHOMECTBEHHbIX UCTOYHMKOB (MSA). AHanu3bl MSA B mMopenn IEUBK
OCHOBbIBAIOTCS Ha NMPeAnosioKeHUn, YTo 6onblian AONS CBMHLLA B MblIN
HUNbIX NTOMELLLEHMX NOCTYNaeT U3 NoYBbl BO ABOPE U YHACTUYHO U3 BO3ayXa.
TaKne OLEeHKM coAeprKaHus CBMHLA B MNblM AOMa Obinv BbipaboTaHbl,
MCXoas M3 OMnbiTa PanOHOB, A€ PaCMnONOMKEHbl CBUHLOBOMIABU/bHbIE
3aBoabl B CLIA. BO3MOXHO, caenaHHble TakKuM 06pa3oM OLIeHKW AN
PyaHou MpucTaHu MeHee TOYHbI N3-3a KYNIbTYPHO-ObITOBbIX Ppa3nninii Mexxkay
HaceneHnem Poccnun n AMepukn. B cueHapum «b» KOHLEHTpaLUUnM CBUHLA
B MbIIN XWAbIX NOMELWEHUN onpeaensanucb no dopmyne npouv3BeaeHus
KoadpdpuumeHta 0,7 U 3HAYEHUS KOHLEHTpaLMW CBUHLA B noyse (T.e.
70% OT coaepaHns CBUHLA B rnoyse BO3Je Aoma). [NpeanonoXuTensHo,
TaKoW cueHapuin No3BOoNAN caenatb 60/1ee TOYHYIO OLEHKY, YEM CLIeHapum
«a». C Apyromn CTOPOHbI, MOCKOJIbKY B PACNOpPseHnn nMmenachb N1b ogHa
JocTOoBepHas npobda Nbin B JoMe, a 60NbLIMHCTBO APYrnX 3HAYEHUN Bbin
paccyMTaHbl MO MOAENU, TaKoM NoaxoAd CHWXKAeT 0OLLyl0 JOCTOBEPHOCTb
pe3ynbTaTtoB aHanuM3a, NPOoOBEAEHHOro no AaHHOMY cueHaputo. Tem He
MeHee, OLUEHKM cLeHapus «b» o6naaatoT BbICOKOM TOYHOCTbIO, MOCKONbKY
ncnonb3oBaHne mogenun IEUBK n aHanMda MSA noKasasno o4eHb xopolime
pe3ynbraTbl B 30HE 3Konormyeckoro 6eacteusa byHkep Xun (USEPA, 1994;
Spalinger, 2000; TG, 2000) 1 pe3dynbTaTbl HEOAHOKPATHO NOATBEPXKAA/IUCH
JaHHbIMUK Opyrux uccneposanum (Yankel et al., 1977; Adgate et al., 1995;
Mickle, 1998).

XoTd cueHapum «a» U «b» obecneyMBaloT XOPOLWIME OLEHKU Ha
OCHOBaHWM UMEIOLMXCH AaHHbIX, MO 3TUM CLEHapuaM He y4uUTbiBaAETCH
BCE MHOX€ECTBO PaKTOPOB, BMAIOLINMX HA YPOBEHb CBMHLIA B KPOBU, U TEM
caMbIM JaeTcs 3aBeOMO He NoJsiHas oueHKa cutyaummn B PyaHou MNMpuctaHu
1 peasibHOro ypoBHS pucka. CueHapum «C», ONUCbiBaeMbl HUXKeE, ABNSETCH
NMOMbITKOM CMOENNPOBATbL pPeasnibHO CYLECTBYIOLLYIO CUTYaLMIO, MOCKOMbKY
OH OCHOBbLIBAETCH Ha BCEN UMEIOLLENCH B PaACMOPSKEHUN UHPOpMaLUK
0 3arpA3HeHnn cpelbl U Ha NPUMEHEHUN, TAe HEOOBXOANMMO, IKCMEPTHLIX
OLIEHOK MapaMeTpoB 3arpa3HeHns cpelbl noc. PyaHasa MNMpuctaHs.

lpeanonoxenuns n getaau BXOAHbIX JaHHbIX CLUeHapUs «C»

3arpa3HeHne Bo3gyxa

lNepBblM NapamMeTp mMoAenu — 3TO COoAepKaHue CBUHLLA B BO3ayxe.
NUmelolmecs aaHHble UccnenoBaHWKM, 00600WEeHHble B Aoknage A. H.
Kadypa (1996) no3BonsoT NpeanofioXuTb, YTO 3arps3HeHne BO3ayXa
cocTaBnseT B cpeaHem 7,5-16 MKr/m3 B npeaenax 30Hbl 5 KB. KM BOKpYr
3aBoja. B npoBegeHHOM Hamu aHanu3e BO M30eXKaHWe NepeoLeHKU
MCNoJIb30BasioCb 3Ha4YeHue 7,5 MKr/m3. 3Ton BEIMYUHOM OblNI0 3aMEHEHO
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ncnosib3oBaBlleecs No ymonadyaHuio B mogenun IEUBK 3Havenne 0,1 MKr/
M3, NpuMeHsBLIeecs B cLeHapusx «a» U «b», NMoCcKoNbKy MHGopMaumsa o
3arpss3HEHHOCTM CBMHLUOM BO3A4yxa MOMELLEHWH, npoueHTe abcopbLum
TKaHAMW NErkux, 4actoTe BEeHTUNSAUMM MOMELLEHUN, a TaKKe BPEMEHMU,
NPOBOAMMOM AETbMW Ha OTKPbITOM BO34yXe, OTCYTCTBOBasa, 3T 3Ha4eHUs
OblIN OCTaBfIEHbI MO yMONn4yaHuto B moaenu IEUBK.

Ldueta

B mogenn |IEUBK 3HadyeHWe BXOAHbIX AAHHbIX MO COAEPrHKaHWIO
CBMHLUA B MNpPOAyKTax MuUTaHus OblI0 YCTaHOBNEHO B COOTBETCTBMU C
NpeanonoXeHUsaM1, OCHOBAHHbIMM Ha 3HaHMWM aBTOPOM ObITOBbIX
0COBGEHHOCTEN MNUTAHUSA HaceneHus uccnegyemoro panoHa. OCHOBHblE
npeanonoXeHusa: aueta xutenen PyaHon [lpuctaHuM B NeTHE-OCEHHWUM
nepuog He MmeHee yem Ha 50%, a B 3uMHe-BeceHHUK nepuog — 30% (B
cpeaHem 40% B rofl) COCTOUT U3 MPOAYKLMH, BblpalleHHOM Ha COOGCTBEHHbIX
oropojax, T. €. B npefenax nocesnka, B 30He 5 KB. KM BOKPYr 3aBojaa. 13
AOMaLIHUX NPOAYKTOB NUTAHUSA Ha A00 KapTodens npuxoanTcs He MeHee
75%. CornacHo MMeWwMMcs AaHHbIM, OPYyrue CenbCKOXO3ANMCTBEHHbIE
NPOAYKTbI (KOPHENIOAbI U HE KOPHENNOAbI) COAEPKAT CpaBHUMbIE UK 6onee
3HauyuTeNnbHble KoHUeHTpaunun ceuHua (Kachur et al., 2003). lMocKonbKky
Mbl HEe pacnonaranu noagpoO6HbIMKU JAaHHbIMKM O NOTPEONEHMN BCEX BUAOB
CeNIbCKOXO35IMCTBEHHOM NPOAYKLMHK, BblpallnBaeMon B PyaHown lMpuctanu,
JaHHble No KapTodento 6bIIN IKCTPANOAMPOBAHbI ANS OTPAKEHUSA BIUAHUSA
3TOro NyTW NOCTYN/IEHUS CBMHLLA B OPraHM3M Ha PUCK caTypHU3Ma. B aTom
c/lydae He NPoMCXoAUT NEPEOLIEHKN MOCTYMN/IEHUS CBMHLIA B OpraHn3m. B
CcLueHapuu «c» ncnonb3oBaHbl AaHHble C. [lyaku ¢ coaBTopamu (1996) no
JIMHENHOW KOpPEensaLunm coaeprkaHms CBMHLA B KapTodene u noyse .

MoCcKONbKY AaHHble O KOHUEHTpauuMuM CBUHUA B KapTtodene,
BblpalleHHOro Ha no4yse, coaepxalen 6onee 5500 Mr/Kr cBUHLA
OTCYTCTBYIOT, TO 3TO 3Ha4YeHuMe NpuHATO 3a 0,9 MKr/r. CornacHo pesysnbraTam,
npUBOAMMBIM B 3TOM AoKnage Kauypa (1996) cpeaHsis KOHUEeHTpauus
CBWHUaA B 23 KNYyOHSAX U3 noc. PygHasa MpuctaHb coctaBnagna 1,0 mr/Kr
cyX. Mmacchbl. CornacHo aaHHbIM P. A. MakapeBu4y (Kadyp, 1996), cpeaHee
coJlep¥aHune CBMHLa B KIyOHUKe B noc. PyaHas MNpuctaHb coctaBnsno 16.5
M /KT, U 3TU ArOA bl UCMOJb3YIOTCH B MULLY CBEXUMW NTETOM U B BUE BapEHbS
B 6o0/see No3aHWe Ce30Hbl. BbilenpuvBeaeHHble AaHHble MOKa3blBaloT,
4YTO UCMNOSIb30BaHME 3HAYEHUN Koppenaunn no [yake B CLEHApPUK «C» He
NPMBOAUT K NepeoLieHKe NOCTYNNEeHUs CBMHLA B OpraHn3m ¢ NpoayKramu
NUTaHKUS.
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[IuTbeBad Boaa

MOCKONbKY HET  [daHHbIX, MNOATBEPXKAAMOWMX  3HAYUTENBHOE
3arps3HeHne NUTbEBOW BOAbl, B MOAENW WCMONb30BaNOCh 3HAYEHUE
no ymonyaHuto 4 MKr/n. Bmecte ¢ Tem 13 goknaga A. H. Kauypa (1996)
M3BECTHO, YTO B peKe PyaHasa KOHLEHTpaLUuM CBMHLUA MOryT gocturatb 30-
40 MKr/n, n et MOryT npornaTtbiBaTb 3Ty BOAY BO BPEMS KynaHWUS U UTP B

v sme— 7 ] S——-— e T
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Puc. 10. detu B p. PyaHas

CoaepykaHue CBMHLA B MblAN XWAbIX MOMELLeHUH

Bo Bpems wuccnenoBaHWK, BbIMOAHABWKXCS B 1996-1997 rT.
POCCUNCKO-aMEPUKAHCKOW FPYnmnon y4YeHbIX U CTYOAEHTOB, 6bl1I0 caAenaHo
TO/IbKO OJIHO U3MEPEHME KOHLUEHTPALMN CBMUHLLA B MbIIU KUbIX TOMELLEHUN.
Mpob6a 6bina B3dTa B NblN1eCOOPHUKE Mnblsiecoca. KOHLLEHTpaLKUa cCBUHLa B
Hen cocTaBuna 1190 mr/Kr. NMpob6a 6bina oTo6paHa Ha YETBEPTOM 3Taxe
naHenbHOro JoMa B TOM YaCcTu NOCeNKa, rae coaeprKaHne CBUHLA B NOYBE
Obl/IO CYLLECTBEHHO HU}KE, YeM Ha ynuuax, NMpUMbIKaloWmMX K 3aBoay.
KonnyecTtBo cBUHLA B No4Bax B6AM3KN 3TOro JoMa 3meHsanocb ot 160 go
1350 mr/kr. 3HavyeHne 1190 Mmr/Kr 6b110 UCNOSIb30BAHO B Mojaenu ans
yeTblpex ToYeK, 6MKanWnxX K MecTy oTéopa aTon nNpobbl Nbuin. na Bcex
APYrux TOYEK KOHLIEHTPALMS CBUHLA B NbIIXM MOAENMpoBanach No aHanmnay
MHOXECTBEHHbIX WUCTOYHMKOB Mogenu |IEUBK ¢ koadduumentom 0,7,
YMHOXa@eMbIM Ha KOHLEHTPaLMIo CBUHLA B rnoyBe. K coxaneHuto, AaHHbIX
O APYrMX UCTOYHMKAaX MOCTYMJIEHUSA CBUHLA B Mblflb XUbIX NOMELLEHUN
O4YeHb Mano, Hanpumep, O CBUHeucoaep)Kalwen Kpacke. Lupoko
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M3BECTHO, YTO CYLECTBYET NO3UTUBHAsA KOPPENnauUnsa Mexay KoIM4ecTBOM
CBUHELCOAEPIKALLEN KPACKMU B MWbIX MOMELWEHUSAX U KOHLIEHTpaLMaX
CBMHUa B Kposu aeten (Landrigan et al., 1976; Schilling et al., 1988),
xota P. WwunanHr ¢ coasTopamun (1988) nokasanu, 4YTO YyyuTbiBaHWE
CBUHELCOAEPKallle KpacKM He Bcerga MMeeT 3Hayumoe BMSHWE Ha
OLIEHKY PUCKa OTpaBNEHUSI CBUHLIOM.

CyllecTBYeT TaK¥Xe elle OAMH BaKHblKM NyTb MOCTYNJEHUS CBUHLA
B Mbl/ib NMOMELWEHUN, XOTA B AaHHOW MOAENU OH He YyYuTbiBanNCs M3-3a
HeocTaTKa AaHHbIX. M3BECTHO, YTO MECTHbIE UTENN HaXOoadaT pa3/InyHoe
NnpUMEHeHNEe (B TOM 4UC/Ie B KayecTBe [pOB) OpPOLUEHHbIM CTapbiM
linanam, KOTopble MOKPbITbl KOHLEHTpPaToM cBUHUA (puc. 11). CnoxHo
coenatb OUEHKY, KaK MHOro Jito4en B MOCESIKEe UCMONb3YIOT 3TU LWnanbl,
HO UX NPUMEHEHUE MOXKET OKa3biBaTb 60/bLIOE BAUSIHUE Ha MOBbILIEHKE
cofepx eleHnn.

Puc. 11. Ctapble xene3HogopoxHble Wwnanbl B noc. PyaHas MpucTtaHb

KoHUeHTpaLunn CBUHLIA B NO4YBE

3arpsisHeHHas no4yBa CYMTaeTCs OAHWMM W3 rNaBHbIX WMCTOYHUKOB
NOCTYNJIEHMS CBUHLA B opraHn3m aeten (Roberts et al., 1974; Yankel et al.,
1977; ATSDR, 1988; Schilling et al., 1988; Davis et al., 1993; TG, 1999;
Spalinger, 2000). na npoBoAMMOro Hamu aHaan3a HeobxoAuMOo O6blIo
noacyuTatbh ANS KaxKAOW TOYKM OTOOpa Npob6 CpefHol KOHLEHTpaLMIo
CBMHLA B MNOYBE, C KOTOPOM BCTpevaeTcs PeOEeHOK B TeyeHue [AHS.
MpeanonaraeTcs, 4TO NOYBLI ABOPA, Oropoa 1 yauLbl UMET Hanbosbliee
B/IMSIHWE Ha PUCK OTPaBNEHUS AeTEN CBUHLOM, NOCKOJbKY AETU NPOBOAAT
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OK. 75% cBO€ero BpeMeHun Bo3ne cBoero aoma. U3 npsimbix HabNoaEHUM B
panoHe 6bIN10 3aKN4YEHO, YTO PEOEHOK NMPOBOAUT NPUMEPHO 15% cBoero
BPEMEHU Ha TEPPUTOPUM JETCKOro caja/WwKonbl, 5% Ha 6epery pekn u 5%
Ha MOpPCKOM nnasixe (Tadbn. 14). MNpeanonaranocb TakXKe, YTO B panoHe,
OJIMBKOM K XKenes3Hon gopore, pebeHoK npoBoauT 5% CBOEro BpeMEHMU
BOM3M KeNe3HON J0POru, rae KOHLEHTPaL MM CBUHLA O4EeHb BbICOKa (pPUC.
12).

Ha ocHOBe M3N10XKEHHbIX NPeanonoxKeHnn 6eina coctaBneHa dopmyna
noacyeta TaK Ha3blBAEMOW «KOHLIEHTpaUMM2», COAeprKaHWUs CBUHLIA B
no4yBe, C KOTOPOW BCTpeYvaeTcs PpebeHOK:

KOHLUEeHTpauua2= (x*75+398*15+590*5+1344*5) /100 — ansa 60nbLUEN HACTH
nocenka

KOHLUEeHTpauua2= (x*70+398*15+590*%5+1344*5+65922*5) /100 — angd
JETEN, MPOXKMBAIOLMX BONM3KM KENEe3HON A0POoru, rae «x» ob6o3HavyaeT
KoHUeHTpauutio Pb B nouBe no peaynbratamMm aHanns3a npob (tadn. 11).

Tabnuua 11

[eoMeTpHnyecKoe cpeiHee KOHLUEHTpaLU i CBUHLLA No 30HaM (Mr/Kr)

[eTcknin can/WwKona 398
Peka 590
Mnsx 1344
enesHnasa gopora* 65922

* nnda Tovek: 2,54, 42, 7,45, 6,55,57,11, 9, 10, 8, 40, 43, 44, 41, 60, 61
(tabn. 10)

lpeanonoxeHus n getaan BXOAHbIX AaHHbIX cLieHapus «d»

B atoM cueHapum B KadecTBe BXOAHbIX AaHHbix mMoaenun IEUBK
ncnosib3oBanucb peaynbratbl HabnoaeHnn 2003-2004 rr. no 3arpsi3HEHUIO
CBWHLUOM NoYB U KapTtodensa B noc. PyaHas MNpuctaHb. B cueHapuu «d»
MOJENMPOoBancss COBPEMEHHbLIN YPOBEHb PUCKA OTPaB/IEHUS CBUHLIOM
JIeTEN B IETHE-OCEHHWIW NEPUO, KOraa BCe XUTENU Nocenka ynoTpeobnsaoT
B MULLY CENIbCKO-XO3SMCTBEHHYIO NMPOAYKLMIO, BblpallEeHHYIO B npegenax
nocenka. OCHOBHOE MpeanosioxeHue, 3an0XKeHHOe B 3TOT CLEHapUK: He
MeHee 50% NPOLLEHTOB AMETHI HUTENEN COCTaBASIOT NPOAYKTbI NMUTaHUS,
KOHLEHTpaUMa CBMHLA B KOTOPbIX HE HWXE KOHUEHTpauuu CBUHLUA B
KapTodene. TakxKe B 3TOM CLLEHapUM KOHLLEHTPaL M CBMHLA B MNbl/IU XXUIbIX
nomMeLLeHNN oLeHMBanacb aHallorMyHo CLieHapuIo «b», U «C», T. €. N0 MeToay
aHan3a MHOXECTBEHHbIX UCTOYHUKOB.
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Puc. 13. KapTta-cxema noc. PygHas MpucTtaHb
r'nc Ananus

AHanu3 no mogenu |IEUBK MOXeT gaTtb OLEHKW Ans HEKOTOPbIX
3aflaHHbIX ToYeK B noc. PyaHasa [lpucTaHb. XOTA MOJIYHEHHbLIE OLLEHKM
NOAXOAAT AN TOro, YTO6bl NOKa3aTh, e B Nocenke MoryT 6biTb NPo6/ieMb,
OHW He MoryT obecrneynTb MOJIHOM KapTUHbl U yKasaTb, ABASETCH K
CUTYyaUMUs KPU3WUCHOWM B LESIOM WX NPOOGSEMbl CYLLECTBYOT TOJIbKO B
HEKOTOpPbIX YacTax nocenka. Mcxoas uM3 aHanvM30B 3arpsi3HEHWs NOYBbI
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CBMHLOM B HalleM MOCefIKe U CpaBHEHWUS C UCTOPUYECKUMU AaHHbIMU
panoHa ByHKep Xunn MOXHO 3aKNuUTb, YTO XuUTenu PyaHon MNpuctaHu
AEVNCTBUTENIBHO WCMbITbIBAOT Mpo6aeMbl CO 3[40POBbLEM, BbI3BaHHbIE
OoTpaB/ieHNEM CBUHLOM NOJ06HO TOMY, KaK 3TO 6b110 B CepebpsiaHOn ONNHE
B WT. Aigaxo. HoO NOCKOMbKY CyWECTBYIOT O4YEBUAHbIE PA3IUUMa Mexay
3TUMU ABYMS pariOHaM, HEO6X0AMMO BbIMOHUTL TWaTebHblA OL€HOYHbIN
aHann3 c nNpmMBAeYEHNEeM NPOCTPAHCTBEHHbIX IaHHbIX, YTOObI HA OCHOBE 30H
pPas3fM4YHOro YPOBHA pUCKa HarnsaHO NnoKasaTb, rAe B Noceske npobaemMsbl
ABNSAOTCSA HAaMbOoIee OCTPbIMU U Fae TPEBYIOTCS CPOYHbIE pEMEANALUOHHbIE
N UHbIE MEPOMNPUATHS.

B xope npoBegeHna uCCefoBaHUMA MO MMEKLWMMCH KapTam
(Atnac, 1989) 1 oTO6paHHbIM MPOCTPAHCTBEHHbLIM [AaHHbIM METO40M
«undpoBaHUs ¢ aKpaHa» (on-screen digitizing) B TMC nporpamme ArcView
Oblna cocTaB/ieHa KapTa y/I1LL, HEKOTOPbIX 34aHWM, 4OPOT, CENUTEBHbIX 30H,
BOAOTOKOB, YPOBHEWM BbICOT M 06BbEKTOB Noc. PyaHas MNMpuctaHb (puc. 13).

Mpu nomolwmn npuéopa rnobanbHOro MNO3ULMOHUPOBAHUS 6bin
onpeneneHbl pacnoNoXeHusa Todek otéopa Npob. Ha npuBeaeHHON Bblille
KapTe panoHa nccnegoBaHuim (puc. 13) ykasdaHbl 38 ToUeK, rae otémpanmcb
npo6bl B 1996-1997 r. rpynnon noa pykosoactesom npod. poH bpayH (2002)
(M3 HMX 31 To4yKa 6blna BbibpaHa Ansa nposeaeHusa aHanusa GIS-IEUBK);
60 To4yeK oTbopa Npob B xo4e uccrneaoBaHnsa opraHoB CaHanngHaa3opa
(2001); a Ttakxe 50 TO4YeK, rae npobbl oTéupanucb rpynnon ABIY nop
PYKOBOACTBOM aBTOpa.

lNocne BbINonHeHUA aHanuM3a no mogenu [EUBK gna Kaxkaon TOYKM
(N0 4eTbipeM CLIEHapusM), MNOJYYEHHblE [aHHble OblIN 3aHECEHbI B
Tabnuuy aTtpubyToB MPOCTPAHCTBEHHLIX AaHHbIX B ¢anne GIS dopmata
wenndann «shapefile» (ESRI, 1998). 3ateM npeackasaHHble MOAENbIO
IEUBK KOHLIEHTpaLWKU CBUHLA B KPOBW OblIM MNOABEPrHYThHl onepalunu
NPOCTPaHCTBEHHOM MHTepnonsauumn N'MC ans co3gaHns NPOCTPaHCTBEHHOIO
CNOs 30H, NpeacKa3aHHOro MOAENbIO PUCKA OTPaBIEHMS CBMHLIOM B MOC.
PynHas MpucTtaHsb.

MpocTpaHCcTBEHHAS MHTEepnonAums ABgeTcs Habopom
MaTeMaTU4YEeCKNX U CTaTUCTUYECKMX METO/I0B /19 CO3AaHNA (MHTEPMONALINK)
NOBEPXHOCTM MO ToYKam. B gaHHOM cnyyae aHanmM3 MpPoCTPaHCTBEHHOM
UHTEPNONALMM Obl1 MPOBEAEH C WCMNOJMb30BaHWEM [BYX pPas/IMYHbIX
METO/I0B U ABYX pa3HbIx nporpamm MNC.

MNepBblM MeTo Ha3biBasICA «OpAMHAPHbBIN KPpUrKMHM (ordinary Kriging),
aHanua no atoMy mMetoay nposoaunaca B nporpamme ESRI ArcGIS. lMpu
KPUTMHIe NpuUCBaMBAaETCA BEC TOYKaAM MPOCTPaAHCTBA, PACMOSIOKEHHbIM
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BOKPYr TOYEK C M3BECTHbIMW 3HAYEHUSIMU UCCIEAyEMOro napameTpa, ang
npeacKasaHus 3Ha4eHn B HEM3BECTHOM 061acTU. HanbonbLLInMM BAUSHUEM
Ha Ka)Xaylo TOYKY MWHTEPNoOAMpyeMon MNOBEPXHOCTM ob6nagatoT 6onee
0/IN3KME K Hen ToYKKU. OaHaKO BEC B KPUTrMHre aBnsgeTcs 6onee CNoXHOM
CTPYKTYPOW, 4YeM, Hanpumep, B TaKXKe NPUMEHABLIEMCH B HACTOSLEM
nuccnegoBaHuM Metoe obpalleHHbIx auctaHumn (IDW), roe ncnonb3yetcs
npocTon anroputm. lpu KpUrMHre Bec TOYEK aHanmM3a onpeaensiercs
COrnacHoO ceMuBapuorpamMmmbl, KOTopas co34aeTcs, MCXOAa M3 XxapaKTepa
NPOCTPAHCTBEHHOW CTPYKTYPbl AaHHbIX U COU3MEHSEMOCTU 3HaA4YEeHUM
nccneayemoro napameTtpa ToOHeK aHanInM3npyemMoro reonHGopmMaLMoOHHOro
cnosl. Pesynbratom aBNsSeTcs co3gaHuMe MPOrHO3HOWM MOBEPXHOCTU WU
KapTbl UCCNEAYyeEMOro siBNeHus, B COOTBETCTBUM C CEMUBAPUOrPaMMOn 1
NPOCTPAHCTBEHHbLIM PACMNONOXKEHMEM TOYEK B MCXOAHOM cnoe. MeTtoabl
KPUIMHIra OCHOBbIBAIOTCSA HA rMNOTE3€e aBTOKOPPENSLIMK, COrNaCcHO KOTOPOM
TOYKM, PpacnonoXKeHHble 6aunKe Apyr K apyry, 6onee cxoaHbl Mexay cobou,
yem 6onee panbHue. CTeneHb yObiBaHWA KOppensuuu B 3TOM clydae
aBnaeTcs GyHKLUMEN paccTosHUSA. 3TO 0AHA U3 OCHOBHbIX MPUHUMAEMBbIX
rmnoTe3s B reoctaTUCTMKe. B Knaccuyeckom cTaTUCTMKE HabnoaeHus
cYMTaloTCA HE3AaBUCUMbIMW APYr OT ApYyra 1, COOTBETCTBEHHO, OTCYTCTBYET
Koppenauusa. B reoctatuctuke wHdopmMaumMa nNo MNPOCTPAHCTBEHHbIM
JIOKaLMAM NO3BONAET BbIYUCIATb PACCTOAHMS MEXAY TOYKAMM HAabNIOAEHUI
M MoaenupoBatb aBToKoppenauuto (CTaTUCTUYECKME WHCTPYMEHTHI...,
2001).

Kaxabli Habop 3Ha4YEeHUIW, NOACUYUTAHHbBIW NO CLUEHAPUSAM «a», «b», «C»
U «d» Obl1 UICNONb30BaH /19 BbIYUCIEHNSA NOBEPXHOCTEN, NOKa3biBaKOLLMUX
BEPOATHbIE 3HAYEHUS CBMHLIA B KPOBU AeTen noc. PyaHas lpucTaHsb.

Kpome onepaunu KpurnHra B nporpamme ArcGIS, npocTpaHCTBEHHO-
MHTEPNONALMOHHBbIX aHanu3 Obll BbIMOJHEH B nporpamme ArcView 3.3
C UCNONIb30BaHMEM MeToda obpalleHHbIX AgucTaHuuKh (Inverse Distance
Weighted — IDW). 3ta nHTepnonaums 6blna BbiNOMHEHA TONLKO AN1K TOrO,
4yTOObI MPOBEPUTL, BblAaAyT N APYron METOA U Apyras NporpaMmma CXo4HbIN
pesynbraT. B gononHeHne K aHanuMady AaHHbIX NO COAEPXaHMIO CBUHLA B
KPOBKW Oblna TaKXe npoBeaeHa MNPOCTPAHCTBEHHAs WMHTEPnonasuus no
3arpsA3HEHUIO MOYBbI CBUHLOM MO JaHHbIM 1996-1997 n 2003-2204
roaoB Ans NoayYeHUs NPUBAN3UTENBHOM KapTUHbI 3arpsi3HEHNS panoHa.

3arps3HeHune noys

MN3BECTHO, 4YTO NPOCTPAHCTBEHHAsS MHTEPMONALMA MOXKET AaTb TOJIbKO
NPUBAU3UTENBHYIO OLIEHKY, 0COBEHHO B Ciyyae, NoJJ06HOM TEPPUTOPUM NOC.
PyaHas MNpucTtaHb, rae Mbl pacrnofarann orpaHMyeHHbIM Habopom nNpoob, 1
OHW He OTOMpannUCb C Y4ETOM TOJIbKO MOCaeaytollen nNpPocTpaHCTBEHHON
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UHTepnonsumMn. Tem He MeHee, MacwTab W 30Hbl Pa3/IMYHOrO YPOBHS
3arpsA3HeHns C HEKOTOPOK 0SIEN JOBEPUTENIBHOCTM MOTYT ObITb NOKa3aHbl.

OJlyd4eHHas KapTa 3arpsa3HeHuns noys (puc. 14).
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Puc. 14. NpocTpaHCTBEHHAA UHTEPNONSALMNSA 3arpsa3HEHUS NOYB METOI0M
KPpUruHra, no gaHHbIM BasoBOro coiepxaHuns cBuHua, 1996-1997 rr.
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Puc. 15. NpocTpaHCTBEHHAsA MHTEPMONALNS 3arpsi3HEHUS NOYB CBUHLOM
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METOOM KPUTMHTa, NO AaHHbIM COJIEPKAHUA KUC/TIOTOPACTBOPUMON PpaKLmm
2003-2004 rr.

lNonyyeHHbIn BapuaHT pacrnpeneneHns 3arpsa3HeHus BU3yalibHO
NOATBEPXAAET MNPEANOSIOKEHUA O 3arpsa3HEeHUU CBUHLIOM MOYB 4epes
BblafeHWe colepxKallmMx CBUHEL, MblIEBbIX YacTul, BblGpacbiBaeMbIX B
atMocdepy 3aBoAoM. 30Ha HauboblUEro 3arpA3HeHUs pacnonaraercs
HenocpeacTBeHHO psigom ¢ 3aBoaom (4000-5000 mr/Kr), 6onee HU3KKe
KOHLIeHTpaUMn XapaKTepHbl 418 NoyBbl BAanu ot 3asoda (4o 500 mr/Kr
n HUXKe). TaKKe NoaTBEPKAEHO, YTO pefibed MECTHOCTU MMEET HEKOTOPOE
BNIMSIHWE Ha pacrnpoCcTpaHEeHUe 3arpsa3HEHUs Yepes perynsauuio xapakrepa
pacnpeneneHns BO3ayLHbIX Macc. HegoctaTo4HOCTb BbIGOPKU CKa3anachb
B BUAE O4YEBUIHbLIX, XOTS U HE 3HAYUMBbIX OJ11 HACTOSILLEr0 UccneqoBaHus
OWKWGBOK B peaynbTatax UHTepnonsunun. bonbluas TeppuUTopua Ha ceEBEPHON
BO3BbILEHHOCTU OXapaKTepu3oBaHa KOHLEHTpauusaMu ceBuHua B 2500
M /KT, 4TO, CKOpee BCero, HenpaBubHO, MOCKOJIbKY CaMas ceBepHas TOYKa
ot6opa npob (51) nmeeT KoHUeHTpaumio 383 Mr/Kr, a 6nuxKanasa K Hen
(52) - 1018 mr/Kr. [TOCKONIbKY KOHLEHTPaL WS CHUXKaeTCs C yBETUYEHUEM
paccTosiHUSA OT 3aBoja, TEPPUTOPUSA K CEBEPY U BOCTOKY OT 3TUX TOYEK,
BEPOSATHO, UMeEeT NoKa3laTenu 3arpsasHeHns Huxke 1500 mr/Kr, 1 oT60p
[IONONHUTENBHbIX MPO6 MOXET NPOBEPUTbL 3TO NPEANONOKEHUE.

YpoBHU 3arpsasHenms 1o 3000 Mr/Kr K ceBepy oT 3aBoja (Ha Apyrom
CKNIOHe 0T ToYeK 51 1 52) U K BOCTOKY OT 3aB0oja (B CTOPOHY MopTa) BbIrNaaaT
KOPPEKTHO  NpeAcKa3aHHbIMU  MHTEPMNOSIMPOBAHHOM  MOBEPXHOCTbIO.
3TOT NPOrHOo3 noATBEPXAAeTCs AaHHbIMWU MHOMMX NMPo6 W NPSAMbIMU
HaONIOAEHUAMWN BAIUSHUSA 3arpsi3HEHHOro BO3dyxa Ha pacTUTENbHbIE
coobuwectBa (Kadyp, 1996; Wilson, 1999; Sharov, 2002). 310 Ta
TEPPUTOPUS, rAe NOCTOSTHHO XKMUBYT JTIOAN U UCTbITbIBAOT HAUMBONbLLWIA PUCK
OTpaB/IEHUSA CBMHLOM.

Mpo6a “8”, oTobpaHHaa Ha MOPCKOM NisxKe, coaepana 479 Mr/Kr,
NnoKasblBas Ha/IMYne HEKOTOPOro 3arpsa3HEHUS, XOTS U MEHbLLEro, 4em BO
MHOIrnx npo6ax no6amM3ocTn. Takas OTHOCUTENIbHO HU3Kasa KOHLUEHTpaLms
CBMHLA MOXeT 6bITb 06bACHEHA 60MbLIOM YAaNeHHOCTbIO OT 3aBOja (OK.
2 KM) 1 TEM, 4YTO Ha NAsHKe CBMHEL, MOXET OblTb YAaCTUYHO CMbIT BO BPeEMS
LUTOPMOB M BbICOKUX NPUINBOB. KOHLEHTPaLIUSA BMKaNLLEN K 3TON TOUKE
npo6kl (9) coctaBuna 3773 Mr/Kr, YTO cornacyeTcs ¢ JaHHbIMWU ANs APYrux
npo6 K BOCTOKY OT 3aBoja M noadepruvBaeT BaMAHOCTb pPe3ynbTaToB
nHTepnonsaumnm. KoHueHTpaumsa cBUHLA B TOYKE “9Q” ropa3ao Bbile 6/IM3KOM
K HEW To4Ke “8”, 4TO, BOBMOXHO, OOBACHAETCH MEHbLLIMM BO3AENCTBUEM
MopS. BbICOKWI YpOBEHb 3arpa3HeHus, npeacka3aHHbli aHaln30M (puc.
14), Ktory v toro-3anagy Ha pacctosiHum 6onee 1,5 KM 0T 3aBO/1a MOXKET ObITb
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HETOYHbIM, MOCKONbKY B 3TOM paloHe NPOTEKAET pPeKa M pacnonaraercs
ee rnonma. Ectb 6onbllas BEPOATHOCTb, YTO B TOM 006/1aCTU 3arpsi3HEHUe
CMbIBAETCH PEKOM M BbIHOCUTCHA B Mope. MeCTHOCTb K ceBepo-3anajy oT
3aBO/Jla OLlEHMBAETCS KaK o4eHb 3arpsidHeHHas, Bnnotb 4o 3000 Mmr/Kr.
3TN OLEHKM MHTEPNOMPOBAHHON MOBEPXHOCTU CTPOro COOTBETCTBYIOT
obwemy TpeHay 3HavyeHun cogepaHua Pb B npobax. KonnyectBo cBUHLA
B MO4YBE B Le/I0OM YMEHbLIAETCs C PACCTOAHUEM OT UICTOYHMKA 3arpa3HEeHNs.
Cneundun4yHoCTb penbeda TaKKe, BEpPOSATHO, BAUAET Ha pacnpeaeneHue
BO3/YLIHbIX MacC, HECYLLMX 3arpsi3HEHKE, TaK YTO OHO 60/bllE BbIHOCUTCS
Ha ceBepo-3anaj U BOCTOK, YeM Ha 3anaj W ioro-3anag.

CxogHas KapTuMHa, OTIMYaloWasCsd MEeHbWWUMU  3HAYEHUSIMMU,
HabnogaeTcd Ha KapTe, rae MHTepPnosIMpoBannUCh AaHHbIE KOHLLEHTpaLWI
noaBu»KHOM dpaKkummn cBuHUa B noyse 2003-2004 rr.(Puc.15) MMpu
NPOBEAEHUN KPUIMHra BO M30EXKaHMe MCKaxeHus oblero pesynbrata
HEe UCMOoNb30BaJIMCb AaHHble ABYX NPO6, OTOOGPaHHbLIX BOIN3KN KeNe3HOU
JIOpOru, coaepxaHue cBMHLA B KOTOPbIX cocTaBnsano 2543 n 3333 Mr/Kr.

3arpsisHeHue ceslbCKOX03MCTBEHHOM NPOAYKLUNMN

B xopme wuccnepoBaHus B noc. PyaHas [lMpucTaHb OAHOBPEMEHHO
oTéupanmcb NpobObl KNyoHen Kaptodenss M rnoyBbl, B KOTOPOW pPOCIO
pacteHue, No3ToMy npo6amM noyBbl M Kaptodens M3 OAHOro MecTa
npuceauBasnca oanH HoMmep. Pe3ynbtaTbl aHanuM3a npeactaBieHbl B Tab.
12. CopepxaHue cCBWHLUA B NoyBe (KUcnotopactBopuMas dpaKLms)
BapbupoBaso ot 233 go 1242 Mmr/Kr, B KNyoHsax Kaptodensa — ot 0,08 no
23,93 MKr/r cyX. Macchbl.

KOHLIEHTPaLMA CBUHLA B KNYOHSAX KapTodens TeM Bbllle, YEM Bbille
cofeprkaHue CBMHLa B no4yse. MMHMMaNnbHOMY 3HAYEHUIO KOHLEHTPALIMK
Pb B nouBe — 233 MI/Kr COOTBETCTBYET MUHMMalIbHas KOHLEHTpaLuusa Pb
B KNyOHsX KapTodena — 0,08 MKr/r (npo6a N21), a KnybHU ¢ aHOMasIbHO
BbICOKOM OTHOCUTENIbHO APYrux Npob KoHueHTpauuen Pb — 23,93 mKr/r
B35Tbl M3 NOYBbI C MaKCUMalbHbIM cpean OTOGPaHHbIX MPO6 3HaA4YEeHUEM
KOHUeHTpauun Pb — 1242 wmr/kr (npo6a N°29). CornacHo AaHHbIM
npeawecTByOWMX UCCNeqoBaHWK, BanoBas KOHLEHTpauusi CBMHLA B
noyse B To4ke oT6opa npobbl N21 coctaBngetr 1200-1800 mr/kr, a B
To4Ke oT6opa Npobbl N229 3500-5000 mr/Kr (Sharov, 2002). Mo runoTtese
nccnegoBaHMsl, OCHOBAHHOM Ha pPasfiMYHbIX JIUTEPaTYPHbIX AaHHbIX
(Zimdahl et al., 1977; Dudka et al., 1996; Queirolo et al., 2000; Oliver,
Naidu, 2003; Hough et al., 2004), Pb n3 3arpa3HeHHOM No4Bbl ycBanBaeTCs
CENIbCKOXO3SIMCTBEHHBIMU PACTEHUAMU, U MOXKHO OXMAATb YBEUYEHUS
collep¥aHud CBMHLA B KapTodene ¢ ysenm4yeHmem Konndectsa Pb B noyBe.
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KoaddHUUMEHT KOppensuum Mexay COoAepaHUEM KUCIOTOPacTBOPUMOM
dpaKkumn Pb B nouBe 1 B KNYOGHAX KapTodens coctaBun 0,62.

Tabnuua 12
CopepxaHune cBUHLA B KNYOHAX KapTodens
u no4sax noc. PygHaga lNpuctaHb
N2 npo6hl 1 2 3 4 5 6 7 8 9 10
MoyBa (Mr/Kr) 233 | 374 1429 |462 |878 |462 |417 |421 | 514 644

Kaptodenb (Mkr/r) |1 0,08 10,69 | 0,20 10,24 11,23 11,10(1,611,59 | 2,28 |2,16

N2 npo6bl 11 |12 13 14 15 16 |17 |18 19 20

Moysa (Mr/Kr) 493 (401 [415 | 754 (427 | 256 |174 |262 |276 | 740

Kaptodenb (Mkr/r)|12,6112,2512,78 10,30 10,47 |0,55(0,150,19 | 0,99 |2,36

N2 npo6bl 21 |22 23 24 25 26 |27 |28 29 30

Moysa (Mr/Kr) 840 (738 | 707 |550 [522 | 937 | 742 |544 | 1242 | 386

Kaptodenb (Mkr/r) 12,68 11,40 |1,45 11,23 |16 |1,48(1,39(1,87 |23,93 (3,03

AHanus Tex e npob noysBbl U KapTodens NPoBOANUSICSH TaKKe U Ha
apyrue Tsxenble MeTtamnbl — Tabn. 13. B abcontoTHOM OOJbLIMHCTBE
npo6 copepxaHve TM npeBbliwaeT yctaHoBneHHuble [MMAK (MouBa...,
1999; lMrneHnyeckue TpedboBaHus..., 2002). OcobeHHO onacHa BbICOKas
KOHLIEHTPaLMSA KaHLEePOreHHoro KagMms B OCHOBHOM MPOAYKTE MUTaHWUSA
MecTHOro Hacenenus. B npob6ax N°7 n N221 KoHueHTpaumsa Cd npeBbiwana
— 1 MKr/T, NpU4eM TOYKK OTOOpa 3TUX NPOO BIMKE BCETrO PacrnonoKeHbl K
rnaBHOM Tpy6e CBMHLOBOMIaBMUIbLHOIO 3aBoja.
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KpUruHra, no gaHHeim 2003-2004 rr.
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Tabnuua 13
CopepxaHue Cd, Zn, Cu 1 Pb B kapTtodene noc. PyaHas MpuctaHb

Ne MecTo oTbopa npood KOHLEHTpaUmsa MEeTaasioB, MKr/r
Cd Zn Cu Pb
1 | MNaab MNocenkoBas 0,498 |18,49 [4,70 |0,08
2 | yn.epBomanckas 8 0,215 122,86 (1,94 |0,69
3 | yn. MNepBomainckas 14 <0,2 14,29 (2,51 10,20
4 | yn.NopTtoBada 5 0,642 134,22 |2,64 [0,24
5 |[yn.O3epHag 21 0,248 |18,18 |[2,40 |[41,23
6 | yn.lNecyaHas 9 0,333 |16,39 [3,36 |1,10
7 | yn.llecyaHaa 8 1,033 (46,14 4,81 |1,61
8 |yn.lopHasa 1 0,243 (10,32 1,45 |1,59
9 |yn.lopHas 4 0,298 |18,45 [3,96 |2,28
10 | yn. LleHTpanbHasa 16 0,407 23,27 2,48 |2,16
11 | yn. JlyroBas 5 0,319 |17,70 [1,21 |2,61
12 | yn. Jlyroasa 7 0,326 21,15 |[3,43 |2,25
13 | yn. JlyroBasa 7 0,215 |10,80 |[2,16 |[2,78
14 | yn. LleHTpanbHasa 3 0,336 |7,39 0,78 13,00
15 | yn. CoBeTcKaga 12 <0,2 17,20 0,90 |0,47
16 | yn. CoeTtcKkada 10 0,297 (22,08 (1,98 |0,55
17 | yn. CoBeTcKas 8 0,317 ]20,82 |[2,40 |0,15
18 | Nagb OxobuHcKasn <0,2 17,79 14,36 (0,19
19 | yn. CoBeTcKas 8 0,236 |10,241 (1,14 |0,99
20 | Oropoa B6113K 3aBOaa 0,598 (40,78 7,23 12,36
21 | Oropoa B61113KM 3aBoa 1,274 29,09 |4,72 |2,68
22 | yn. MepKynosa 3 0,331 |31,47 |2,74 |1,40
23 | yn. MepKynoBa 7 0,398 32,55 (7,94 |1,45
24 | yn. MepKynoBa 15 0,778 38,87 989 |1,23
25 | yn. O3epHan 18 0,447 14,22 194 (1,60
26 | yn. JlnHenHasa 7 <0,2 18,43 |1,79 (1,58
27 | yn. LleHTpanbHasg 26 0,349 |[45,04 [5,34 |41,39
28 | Oropoga K oro-BocToKy oT 3aBoja 0,333 |17,57 1,70 |[41,87
29 | Oropog K toro-BoCTOKY OT 3aBojAa <0,2 13,88 [3,95 [23,93
30 | yn. WWKonbHasa 14 0,215 (16,28 [1,12 |3,03

-
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MNonyyeHHble JlaHHble NOKa3bIBaloOT, 4yTO coaepraHue
TAXEenNblX METaNNoB B OCHOBHOE BO3/JeNbiBaeMOM W MnoTpebnsemon
CENbCKOXO3MCTEHHON KynbType NpeacTaBnaioT ONnacHOCTb AN1S 340P0BbS
MUTenen AonuHbl p. PyaHas.

KoHueHTpauum cBUHLA B KPOBMH
AHamms IEUBK

MpPOrHo3 KOHLUEHTPaLW CBUHLA B KPOBU Oblal caenaH no Moaenu
IEUBK cornacHo onuncaHHbIM Bbllle YC/TOBUAM YETbIPEX cUeHapHueB a, b, ¢
n d. Ans geten B Bo3pacTte oT 6 A0 84 mecsLeB pesynbraThl BbIBOAUINCH
Moenbio B Buae rpadpuka pacnpeaeneHms BeposiTHOCTU. 3anncbiBasinch
3HaYeHus reoMeTpPUYECKOro cpeHero BEPOSITHON KOHLLEHTpaLMKN CBUHLA
B KPOBU, MaKCMMalbHO BO3MOXHbIM YPOBEHb M MPOrHO3UPYEMbIV NPOLLEHT
JleTEN C KOHUEHTpauUMen cBUHLA B KpoBHM Bbllle 10 MKr/an u 8 Mkr/an. B
Tabn. 14 noKasaHbl pe3ynbTaTbl UCNOJIb30BaHUA MOAENN.

N3 38 To4ek, rae otbmpanncb NPobbl MOYB HA XMMUYECKUINA aHANN3,
CeMb He OblIM BK/IOYEHbl AN danbHeuwero aHanmsda MC (XOTS OHM
TectupoBanmcb no mogenu IEUBK, 4To6bl NOKa3aTb, HACKONbKO OTAMYalOTCH
MX 3HaYeHWUs OT OCTajlbHbIX TOYEK). ATU cemMb NPo6 OblNM OTOOPaHbLI B
caMblIX 3arpsi3HEHHbIX MecTax 613 Kene3HOoW Aoporu, rae 6bi1 NpochbinaH
KOHLIeHTpaT cBUHLA. HeBEPOSATHO BbICOKUE 3HAYEHUS, BblJaHHbIE MO/E/bIO
IEUBK gna atux To4YeK, MNoATBEPAUIIN, YTO pPasMyna Mexay HUMKU U
OCTaNIbHbIMU TOYKaAMMU C/IULLKOM BESTMKU 17151 UX 0606LL,eHNS B OJHOM Habope
[laHHbIX, 1 HEO6X0AMM O0COObIM MOAXOA K aHanu3y CcBepx3arpsa3HEHHbIX
obnacten 6e3 UCNoNb30BaHUA MHTEpnonsunu. Kpome Toro, HM ofiHa U3
3TUX CEMU TOYEK HE Haxoaunacb BO ABOPE HKUIOro J0Ma UMK Ha oropoje,
YTO ABNSIETCH OObIYHbLIM YCNOBUEM AJ151 BXOAHbIX AaHHbIX Mmoaenu IEUBK.

PesynbtaTbl, Nony4yeHHble AN octalbHblXx 31 TO4YeEK, OblivM BrOJIHE
OXMAaeMbl M COOTBETCTBOBA/IM CBOUM cuUeHapusaMm. B cueHapum «a»
reoMeTpuyeckoe cpegHee 3HavyeHuMe KOHLEHTpauuMM CBUHLA B KPOBU
Konebasnockb B npegenax 3,5 - 19 MKr/an, 4to cBMAETENbCTBYET O HAaIMYUK
B HEKOTOPbIX 4YacTax MNOCeNKa [AeTel C TMOBbIWEHHbIM COoAeprKaHWEM
CBMHLIA B KPOBM, B TO e BpPeMs B MeHee 3arpsa3HeHHbIX MecTax AeTu
noaBepratoTcs MeEHbLEMY PUCKY. Haubonblune KoHUeHTpauun 6blnu
nosly4eHbl AN TOYEK, PACMOSIOKEHHbIX GIMXKE K 3aBOAY, YTO M OXKMAaI0Cb.
CpeaHast KOHUEHTpauusa cBUHLA B KpoBU 19 MKr/an cnocobHa HaHeCTH
3HauYUTENbHbIN Bpea 340p0oBbI0 pebeHKa (CDC, 1991).
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Tabnuua 14
Pesynbtathl Mogenu IEUBK ansg cueHapueB a, b, uc

Ne KOHLI. CueHapui «a» CueHapui «b» CueHapun «c»

Pb r. cp. >10 | r.cp. | makc. | >10 | r.cp. | makec.| >10
ME/KE | mkr/ | mke/ | mkr/ | wmke/ | vke/ | mkr/ | mke/ | vk

an an an an an an an an

% % %
11419 4.7 5.0 6.2 22 14.5 11.8 45 61.1
31631 5.6 10.6 6.9 24 19.8 11.9 45 61.1
41417 8.7 36.0 12 45 61.1 16.8 60 83.7
81479 5.0 6.4 5.7 20 11.3 20.9 80 92.6
93772 16.0 81.1 22.7 80 94.3 31.5 110 98.7

123773 16.0 811 (232 |90 94.3 252 |90 97.0
132107 11.1 55.5 |15.7 60 81.1 18.9 70 88.5
14| 2098 11.1 55.5 |15.7 60 81.1 189 |70 88.5
1512976 13.8 72.7 |119.6 70 90.7 22.0 |80 94.3
401334 8.4 340 |12 45 61.1 244 |90 95.7
41 (2979 13.8 72.7 |19.6 70 90.7 28.9 100 97.9
42 |3699 15.8 81.1 (239 |90 95.7 32.6 |120 [99.2
431441 8.7 36.0 (12.2 |45 64.0 243 |90 95.7
44 | 2434 121 64.0 |[17.3 |60 86.2 27.5 100 97.9
4512838 13.4 69.8 |19 70 88.5 28.0 100 97.9

46| 976 7.0 21.0 (84 30 34.0 13.7 50 72.7
47 | 2439 121 64.0 [17.3 |60 86.2 21.3 |80 92.6
48| 446 4.8 5.7 5 18 6.8 11.3 |40 58.3
511383 4.5 4.4 4.5 16 4.4 10.4 |40 50.1
5211018 7.2 224 |95 35 42.7 13.7 50 72.7
52b | 654 5.7 11.3 |71 26 21.0 12.0 |45 61.1
53| 750 6.1 136 |7 24 21.0 12.4 |45 64.0

57 (5080 19.2 90.7 |27.2 100 97.9 |34.2 120 |99.2
58| 2360 11.9 611 (169 |60 83.7 21.3 |80 92.6
5913620 15.6 811 (222 |80 94.3 239 |90 95.7
60 | 2650 12.8 66.9 |[18.2 70 88.5 27.7 100 97.9

61 | 3050 14.0 2.7 19.9 70 90.7 29.1 100 97.9
I. Cp. — FEOMETPUYECKOE CpeaHEee KOHLEHTPaLMIH CBMHLA B KPOBM B JaHHOM
TOYKe

74



MaKc. — MaKcuMalsibHasi KOHLeHTpaLnsi CBUHLA B KPOBU
>10 MKr/As1 — NpOLUEHT AETEN C KOHLIEHTPALMEN CBUHLIA B KPOBMU BhillIE
ctaHgapta CLUA 10 mKr/an

MHTEpecHO, 4YTO faxe A1 TOYKM “e4” rae aHanmM3 no4Bbl BbIIBUI
HaMMEHbLLUYD KOHUEeHTpauuio cBuHUa (160 wmr/kr), momenb |EUBK
nokasasia, 4YToO CyLWEeCTByeT BEPOATHOCTb COAEPKaHUSA CBMHLA B KPOBU 110
YPOBHS 13 MKr/an. 3TO O3HAYaET, YTO NOBbLILEHHOE coAeprKaHWe CBUHLLa B
KPOBW BO3MOXHO Y 1I060ro pebeHKa nocenka. [porHo3npyembli MNPoLEHT
[leTen C NMoBbILIEHHbIM CcoAepKaHneM CBUHLA B KpoBU BapbupyeT oT 1,2%
[0 90,7%. 3T OUEHKM MOoKa3bIBaloT, YTO B rnpeaenax nocesika MoryTt 6biTb
60/iblUKeE pa3nnyuna. AreHTCTBO o oxpaHe okpyatouen cpenbl CLUAcumTaet
ypoBeHb 5% HenpuemnemMblM U TPeBYOLUM onepaTMBHOIo BMellaTe/bCTBa
0N CHUXKEHUS PpUCKa OTpaBneHuss cBUHLOM. B ULenomM no cueHapuio
«a» mopenb IEUBK npenackasbiBaeT [J0BO/IbHO BbICOKME KOHLIEHTPauUuu
CBMHLIA B KPOBU, XOTH U HE MNOKa3blBaeT CUTyaLMlo KaTtacTpodUyHOM, 3a
UCKTIOYEHMEM Hanbonee 3arpa3HEHHbIX MECT.

CueHapui «b» B uenom gan pesynbtatbl CXOAHbIE CO CLLEHapuem “a.”
BrntoyeHne B aHann3 AaHHbIX 6MOA0CTYMHOCTU HE OKa3ano 3Ha4YuUTeNIbHOro
BJ/IUSIHWS, MOCKOJIbKYreoOMeTpruyeckoecpeHeeabCcontoTHOMOUOTOrMYEeCcKOo M
JOCTYMHOCTKM Npo6 ¢ MecTa uccnepoBaHusa (35,5 %) 6bI10 BIM3KO K
3HaYeHuD 3TOro napamMmeTpa MO YMONYaHUIO, MCNONb30BaBLUErocs B
cueHapuu «a» - 30%. C agpyron CTOPOHbI, 415 HEKOTOPbIX TOYEK UBMEHEHUE
npoueHTa O6MOAO0CTYNMHOCTM CYLLECTBEHHO M3MEHMNO pe3ynbTaTbl. TaK,
ang Todek “1” wn “42,” rpe 6uonorvyeckass AOCTYNMHOCTb COCTaBnsina
COOTBETCTBEHHO 45,5% U 36%, B 106aBOK K Y4YUTbIBAEMOMY BJIUSHUIO
3HaYeHUM 3arpsa3HeHns Nbliv NOMeLLEHUH, MoAeNb Bbldana pesynbraThbl,
OT/IMYaloLLMECs OT CLieHapus «a» No BeIMYMHE reOMETPUYECKOro cpeaHero
cojep¥aHus cBuHUa B Kpoeu 4,7 — 6,2 MKkr/an n 15,8 — 23,3 MKr/
1, COOTBETCTBEHHO. BenuyuHbl cogepxaHua Pb B nbiin nomeweHun
no MSA TaKke MNOBbICUAU MPOrHO3UPYEMYIO KOHLIEHTPALMIO CBUHLA B
KPOBMW, U MaKCMManbHOE 3HadyeHWe cocTaBuno 27,2 MKr/an ana aeten,
NPOXMBalLWMX Ha TEPPUTOPUUN, BNIUKE BCErO PACMONIOKEHHOM K 3aBOJy.
Mo cpaBHEHWUIO CO CUEHapueM «a», CcLeHapuin «b» noKasas, 4YTo y BCEeX
JeTen B Nocesike NpPOorHO3MpyeTcs NOBbIWEHHOE coAep}KaHWe CBUMHLUA B
KpoBu. bonee Toro, B HEKOTOPbLIX YacCTAX NOCE/IKa BbIsiB/ieHa KpUTUYECKas
cuTyaums .

CueHapun «Cc» GBNSIETCA TMOMNbITKOM CMOJENNPOBaTb peanbHYIo
cutyaumio B noc. PyaHasa lNpuctaHb. lepBbiM pe3ynstatoM 6b110 TO, YTO
TO/IbKO B OJHOW TOYKE MOCesiKka NpPorHo3npyemasi KOHUEHTpaLKUa cBMHLUA
B KpoBW 6blna HUXKe 10 MKr/an u coctaBngna 9,2 MKr/on (toyka 4). B
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TO Xe BpeMS MaKCUMManibHOE 3Ha4YeHWe TeOMETPUYECKOro CpeaHero
NPOrHO3UPYEMOMN KOHLIEHTPaALUMK CBMHLA B KPOBM coCTaBuno 35 MKr/an.
Jna TOYKU o4, rae KOHLEeHTpauus CBMHUA B KPOBU OblNla HauMEHbLIEN,
moaenb npeackasana 40%-ylo BEPOATHOCTb MOBLIWEHHOTO COAEPXKaHUA
CBUWHLUA B KpoBU. MaKcuMaibHO BO3MOXHbIM YpOBEHb Obl/1 oleHeH B 120
MKr/on. Ana peten, npoxKuBatolnxX BO3JE XKENe3HOW J0porn U B6IU3NK
3aBojia, reOMeTpUYECKOoe cpeaHee cCoaepKaHns CBUHLLA B KPOBM COCTaBUIO
20 - 34 MKr/an, 4To COOTBETCTBYET BbICOKOMY PUCKY OTPaB/IEHUS CBUHLIOM.
CornacHo pacyeTaM MoAenu, B GONblUENM YacTU MOCeNKa BEPOSATHOCTb
NOBbIWIEHHOIO COJEpPXKaHUA CBUHLA B KpoBU - 90%. ITK pelynbraThbl
NoKasblBaloT, YTO 3KONOrnyecKas cutyauus B noc. PygHas MNpucTaHb 04eHb
Hanpsi>KeHHas.

Kpurunr

Peasynbtatbl aHanu3a wmogenn IEUBK  ucnonb3oBanucb B
npocTpaHcTBEHHOM MHTepnonsaumn M'MC, 4Tobbl co3aaTb MPOCTPAHCTBEHHOE
npeacrasneHne cutyauuun B noc. PyaHas MNMpuctaHb. Metoa KpUrnHr 6bl
BblGpaH B Ka4eCTBe OCHOBHOIO MO MNPUYnHE ero yaobcerea U ageKBaTHOCTH
XapakTepy CO6paHHbIX [aHHbIX. [lonydyeHHble  KapTbl  SABASSIUCH
NPOCTPAHCTBEHHbLIMKU OLLEHKaMW AaHHbIX, KOTOPbIMW Mbl He o6faganu
— KOHLIEHTpaUuMaAMKM CBUHLA B KPOBM [eTer uccreagyemMoro pavoHa.
Jna Kaxaoro cueHapus B KayecTBe BBOAHbLIX AaHHbIX MCMNONb30BaUCh
MOJE/IbHbIE OLIEHOYHblE 3HA4YEeHU TEeOMETPUYECKOrO0 CcpegHero w
MaKCUMallbHOro coeprKaHns CBMHLLA B KPOBMU.

CueHapum «a»

Ha puc.18 nokasaHa KapTa noc. PyaHas [lpuctaHb, nosyd4eHHas
METOAOM MPOCTPAHCTBEHHOW MHTEPMNONSALUN «OPANUHAPHbBIA KPUTUHM» MPH
aHann3e 3HAa4YeHUW FeOMETPUYHECKOro CPeAHEro COAep:KaHUsa CBMHLA B
KpoBu n3 mogenu IEUBK no cueHapuio «a».

CornacHo pe3ynbrataM KpUruHra, BbICOKME 3HaY€eHUS KOHLUEHTPaLUK
CBUWHLA B KPOBU ETEN, MPOXKMBAIOLLINX MOBAN30CTU OT 3aB0OAa, a TAKXKE Ha
BOCTOK, 3anaj u ceBepo-3anaj oT 3aBoja, YMEHbLLAKTCH C YBEIMHEHNEM
PacCTOsiHUSA OT HEero, 4TO COOTBETCTBYET KapTUHE 3arpsi3HEHUs MouYB,
NoKa3aHHOW Ha pUCYyHKax. AHan13 BbIiBU1 30HY BbICOKOIO pUCKa, AJIMHOM
NPMMEPHO B OAUH KMJIOMETP Ha CEBEP OT 3aBO/A, HTO MOXHO MTHOPUPOBATD,
NMOCKONbKY HWKTO HE XMBET B 3TOM 30HE. KOHTypbl BbIYMUCIEHHOM
CTaHOapTHOM OWMOGKKM Ha puc. 18 (M Ha Bcex APYrux KapTax KpWUruHra)
NoKa3blBalOT, Ha KaKNX TEPPUTOPHUAX MOTPELIHOCTb MHTEPMNOSALUM MEHbLLE
M 4YTO MOXHO cYMTaTb 6osiee 4OCTOBEPHLIM. KaK 1 oxuaanoch, 4em 61nxKe
K TOYKaM oTbopa npob6, TeM 60nee AOCTOBEPHbI pe3yNbTaTbl KPUTKMHTa.
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Pe3ynbraTbl KPUrMHra No cUueHaputo «a» B BUE NOBEPXHOCTU MO 3HAYEHUAM
reoMeTpPUYECKOro cpeHero NoKas3blBaloT, YTO Ha 60/bLUEN YACTK NOCesnKa
cojep¥aHune cBUHLA B KPoBU AeTen umetoT HuxKe 10 mKr/an. OgHako
BO/IN3K 3aBOAa PUCK OTpaBNEHUS CBMHLIOM BO3pacTaeT U coAeprkaHue
3TOro MeTanna B KPOBWU NOogHUMaETCs A0 18 MKr/an, 4to CUrHanmsunpyet
06 0NacHOCTU, HEOBXOAMMOCTHU NPOBEAEHUSA OLLEHKM PUCKA U PETYNISIPHOIO
KOHTPONSA 3a KOHLEHTpaLMen CBMHLLA B KPOBU, YTOObI N1aHMPOBaTb MepbI
no NpeaoTBpaLLEHUIO OTPaBAEHUS.

[aHHbleaHanusalEUBK-I'MCnoka3biBaloT,4TOBN060M YaCcTU NOCeNKa
CyLLLECTBYET BEPOSATHOCTb COAEPKaHUSA CBUHLA B KPOBU AeTen paBHoro 40
- 65 MKr/an, 4to o3Ha4YaeT 3HaUYUTENbHYIO CTEMNEHb OTPABAEHUS CBUHLIOM
(JlTnBaHoB 1 ap., 1997). 3T pe3ynbTaTbl NPOCTPAHCTBEHHON MHTEPMOSISALIUK
OCHOBbIBAIOTCSI Ha MaKCUMasbHbIX 3HAYeHUsX, MNPOrHO3UPYEMbIX MO
cueHapuio «a» moaenbio IEUBK. 310 03HavaeT, 4To BEpOSTHOCTb CTOJb
BbICOKOM KOHLIEHTPaAUMW CBUHLA B KPOBM XOTS M MWHMMAalNbHa, HO
CYLLLECTBYET.

CueHapui «b»

Kak nokasaHo Ha puc. 19 peaynbraTbl cUeHapus «b» UMET CXoaHble
TpeHAbl B pacrnpeneneHnn pucka otTpaBaeHmUsi CBUHLOM MO MOCESKY, KaK B
c/lyyae cLueHapus «a», U TOJIbKO OT/IMYatloTcs 60n1ee BbICOKMMWU 3HAYEHUSM.
TaK, Ha KapTe 3Ha4YeHU reoMeTpPU4EeCKOro CpeaHero 30Hbl MOBbILEHHOIO
CofEepKaHus CBUHLA B KPOBW CXOAHbl C KapTOW CLEeHapus «a», HO B
cpefHeM rnokKasaTtein Ha 5 MKr/an Bblle. Ba)XHOCTb 3TUX pe3ynbTaTtoB
COCTOMUT B TOM, YTO OHM OTpaKaloT BUSHUE CBUHLIA B MbliK NOMELLEHWUMN.
Y4ynTblBaHUE TOSIbKO BO3AEWCTBUSA 3arpsi3HEeHUs MOYBbl, KaK MoKa3san
aHann3 cueHapus «a» mogenn |IEUBK, He noKka3biBaeT AEUCTBUTENbHYIO
OMacHOCTb OTpaBfieHUS CBWUHLOM. [0 CpaBHEHWUIO CO CLEHapUeM «a,
cLleHapui «b» 6onee TOYHO NPOrHO3UPYET peasbHYIO CUTYaLIUIO, MOCKOJbKY
NPUHUMAET BO BHUMaHMe 60/blie GaKTOPOB, TaKUX KaK Mbl/ib MOMELLEHWN
n 6uonornyeckas 4OCTYNHOCTb.

B HacToslee BpemMs 3aBoj He paboTaeTr U ero BbIGPOCbI He
nocTtynatT B aTMocdepy nocenka. oatomy cueHapuin «b», KOTOpbIK He
YYUTbIBAET BAUSIHUE 3arpsi3HeHuss aTMocdepbl M NOCTYMNSIEHUS CBUHLA
C NMUWEN, ABNSETCA XOPOLWEN MOAENbIO SKCMO3ULMKU MECTHbIX XUTENEN
B 3MMHe-BECEHHUM Nepuoj, Koraa YMEHbLIEHO BJIUSAHWME NOTpebneHus
Hace/leHMeM COOGCTBEHHOW pacTeHueBOAYeCKOW npoaykuuu. lNocnegHee
06CTOATENBCTBO 0OYCNOB/NMBAET OTHOCUTESIbHYIO 3aHUXKEHHOCTb OLIEHOK
cueHapus «b» Ana neTHe-oCeHHero nepuoaa, Koraa 3HavymMTeNbHyo 4010 B
[INETE MECTHbIX XUTESIEN COCTaBASAOT NPOAYKTbl COOCTBEHHOIoO oropoaa, a
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TaK)Xe NoBbILLAETCA 3HaYEHUSA haKTopa BTOPUYHOMO 3arpPsi3HEHUS CBUHLIOM
aTMocdepbl Mbiblo, MOAHATON NMPU3EMHbBIMU UHBEPCUAMM.

II!"vl-.fu Ii!\:I'-; (Rl LTS [LLg ] T LY
W i = s
".'. Jonn pucka oTpaBaeHns cennuom noc. Pyanas Mpucrans
(cuenapmii "a", 1997 r.)
— -

—_— 1

Puc. 18. Kapta-cxeMa 3Ha4eHui reoMeTpMYecKoro cpegHero cogepxanung Pb B
KPOBM NO cLieHaputo «a», 1997 I. (30Hbl PUCKa OTPaBJIEHUSA CBMHLLOM)
NPT e, I e, s

Nyarsa 133 r'ea

: R 'f mg
4 30HKI pECKA OTPARJICHAA CBHHUOM noc. Pyanan IMpucrans é)fét-r
(cuenapmii "b", 1997 r.)

I B - 10 marign
N 10 - 15 merinn
I 15 - 25 marian o awwoe

Puc. 19. KapTa-cxeMa 3Ha4yeHUn reOMETPUYECKOro CcpeHero coaepxanusa Pb B
KPOBM MO CcLieHaputo «b», 1997 r.
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CueHapum «c»

B uenom, raBHbIM pe3ynsTaToM aHanuM3a Nno CLEHapUto «C» aBnseTcs
TO, YTO BCS Tepputopms noc. PyaHasa lMNpuctaHb ABNSETCS B O0MbLUEN UK
MeHbLUEN CTENEHU 30HOW PUCKA OTPaBNEHUS CBUHLIOM. TONbLKO Te Ntoau,
KOTOpPbI€ NPOXMBAIOT B O/IMHE, 3aLUMULLEHHON X0IMaMK OT 3arps3HEHHOI0
BO34yxa M Janee OBYX KUIOMETPOB K ceBepy OT 3aBoja, HaxoAaTcs B
OTHOCUTENBLHOW 6E30MaCHOCTU. HeM BAnKE K UCTOYHUKY 3arpsa3HeHus, Tem
60NblLE PUCK OTPaB/IEHUS CBUHLIOM.

CueHapum «d»

Oy4eHb BbICOKMI YPOBEHb PUCKA BbISIBJIEH MO YETBEPTOMY CLLEHAPMIO,
4TO, rMaBHbIM 06pPa30M, 0OYC/IOBIEHO BbICOKUM COAEPKAHUEM CBUHLA B
OAHOM M3 OCHOBHbIX MPOAYKTOB NMUTAHWUA MECTHOIO HaceNeHusl — Kaptodene.
B aToM cueHapuu He yuuTbiBanca GakTtop 3arpsa3HeHnsa Bo3ayxa, KOTOpbIn
B HacTosLLEE BPEMS MO CBOEMY BIUSHUIO HE3HAUYUTENEH. POopMa 30H pUCKa
OTPaBNEHNSA CBMHLIOM B CLUeHapuK «d» COOTBETCTBYET 30HAM 3arps3HeHuUs
CBMHLOM No4YB 1 KapTodens. Ha paccTtosHMuM cBbllle 1 KM K tory OT 3aBoja
pacnonaraeTcsi 30Ha MEHbLUEro pUcKa, rae NporHo3uvpyemble MoAeNblo
KOHLEeHTpauMm CBUHUA B KpoBW AeTen BapbupytoT oT 20 o 25 MKr/
an. Bes ueHTpanbHasa 4YacTb PyaHou [lpucTaHu, KOTopas pacrnosioXeHa
B 30He A0 1 KM OT 3aBoja, ABASeTcs 30HOW MOBbLIWEHHOrO pUCKa, rae
NPOrHO3UpPyeMbIE MOAENbIO KOHLIEHTPALIMKN CBUHL,A B KPOBU UBMEHSAOTCH OT
25 10 40 mKr/on v Bolwe. lNpuBeaeHHble pe3ynbTaTbl OTParkakoT CUTyaLUIO
B Mnocesike, Korga MecTHoe HaceneHue ynotpebnseT B nully cO6CTBEHHYIO
pacTeHMEBOAYECKYIO MPOAYKLINIO, BbIPALLLEHHYIO HA 3arPA3HEHHbIX MOYBaXx.
370 xapaKTepHOo, Npexae Bcero, A5 NeTHe-OCEeHHEero nepuvoda, Koraa
co3peBaeT 60/bLIMHCTBO OBOLLEN, DPYKTOB M BeaeTcs ybopKa KapTodens. B
TennbIK nepuoa roga et 60nblue BPEMEHN NPOBOASAT Ha CBEXEM BO3AyXe,
3a4acTyto C poauTENSIMU Ha Oropoae UNKU Urpas Ha AETCKMX NollagKax U
B NecoyHuLe. ITO NOBbIWAET YPOBEHb BAUAHUS 3arpsa3HEHUs NoYBbl Ha
PUCK OTpaBneHus cBUHLOM. OTCyTCTBME BarKHenlwero d¢daxktopa puUcKa
— 3arpsi3HeHus Bo3ayxa — MONOXMUTENbHO CKa3blBaeTCA Ha 340POBbe
MECTHOIO HacCeNleHUsl, HO, KaK MOKa3blBaloT pe3ynbTaTtbl cUeHapus «d»,
NnoKa CyLLECTBYIOT GpaKTOpbl 3arpA3HEHUS CBUHLIOM MOYBbI, MbIIN XUMbIX
NOMeLLEHNUN M NPOAYKTOB MUTAHUS, PUCK OTPaBIEHMS CBUHLOM [AeTew
Nocesika 0O4YEHb BbICOK.
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Jonnl pucka oTpasaenns cennnom noc. Pyanan Mpuerans
(cuenapmii "¢, 1997 r.)

Puc. 20. KapTa-cxema 3Ha4eHMn reOMETPUYECKOro CPeaHEro coaepxanusa Pb B
KPOBW MO CLIeHapuIo «Cc», 1997 .
119 F e
[]
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300kl pucka oTpaBIcHis cennom B noc. Pyanas [Mpucrans :
{coenapuii "d™, 2003 r.)

ROHTYP CTaNOAPTHOA ownbon

7
L:_l
Puc. 21. KapTa-cxeMa 3Ha4eHMn reOMeTPMYECKOro cpeaHero coaepxanusa Pb B
KPOBWM Mo cueHapwuto «d», 2003 T.

80



OrpaHun4yeHns aHanan3a aKCcrno3nuymm

Hun ogHa Moaenb He MOXET TOYHO NpeAcKasaTh peasbHYI0 CUTYyaLUIO.
B cnyyae aHannsa, npoBeeHHOro B noc. PyaHasa lNpucTtaHb, BaXKHYO POsb
UMEIOT cneayoume orpaHuyeHus:

- HeOCTaTOYHbIM AOCTYMNHbIM 06bEM AAHHbIX;

- mogenb IEUBK 6bina pa3paboTtaHa B CLLUA 1 Tam e TecTupoBanach
W NoKasana cebs o4eHb 3QHEKTUBHOM, HO ee pe3ynbTaThl B Poccun moryr
OblTb MEHEE HaAEXHbl N3-3a Pa3HULIbI B YC/TOBUSX;

- Npo6bl NMo4YB OTOGUpPaANUCh AN BbIIBNEHUS BO3MOXHOIMO pPUCKa
OTpaBneHnss CBUHLUOM 6e3 y4eTa BO3MOXHOro aHanmsa N'MC 1 noatomy He
[1al0T MOJIHOCTbLIO aJleKBaTHON KapTUHbI;

- CUEeHapun «c» B 3HaA4UTEeNbHOW CTeneHW OCHOBbIBAETCH Ha
npeanonoxeHnax W AaHHbIX, KOTOPbl€é HE ABNAIOTCA pPe3y/bTaTOM
nccnegoBaHWM B 3TOM KOHKPETHOM panoHe.

[NMprBeAeHHbIE OrpaHMYEeHNA O3HAYalOT, YTO Pe3y/bTaThl BCEX YETbIPEX
cueHapveB aHanu3a IEUBK-GIS asngtorca cuMnavpuumpoBaHHbIMU U
NPMGIU3NUTENBHO NPEACKa3biBatOT CYLLECTBYIOLLYIO CUTYaLMIO B noc. PyaHas
[MpucTaHb. TeM He MeHee, O4YeHb BaXKHbIM PEe3y/ibTaToOM ABJAETCS TO, YTO,
XOTS MO CTPYKType aHanu3a Kaxkablh U3 CLEeHapueB (3a MCK/IIOYEHUEM
cLieHapus «d») aBngCs a priori HeAOOLLEHKON haKTUYECKOW CTEMNEHN PUCKa
OTpaB/IeEHNA CBUHLOM, MpeBbIleHNEe AOMYCTUMOW KOHLEHTPALMK CBMHLA
B KpPOBM ANnA BCEro rnoceska O6bU10 MpeacKka3daHo BCEMW CLEHaPUSAMMU.
OcHOBHbIM BbIBOAOM AIBIFETCHA TO, YTO MOTEHLMANIbHO BCE AETU B TOC.
PyaHas MNpucTaHb Haxo4aTCA B 30HE BbICOKOIO PUCKa OTPaBJ/IEHUA CBUHLLOM
M HaMBONbLINK PUCK NMPUXOAUTCHA Ha TeppuTopun B6GIM3N 3aBOja.

PeanbHas cutyaumns

Huxke npuBoasaTca AaHHble oT6opa nNpob6 KPoBW, MPOBEAEHHOrO
B Mae-nioHe 2005 r., noKasbiBalllne B LEJIOM BEpPHOCTb MPOrHO30B
BbllleNnpmuBeAEHHbIX cueHapueB aHann3a |IEUBK-GIS (puc. 22). Bcero
B nocenke PyaHasa [lpuctanb 6bL10 npoTtectMpoBaHo 120 peten.
CopepraHue cBUHLL@ B KpoBM BapbupoBano oT 1,6 go 56,7 mkr/an. Y
84 peTten KOHUEHTpaLUS CBMHLA B KPOBW MpeBblllana YCTaHOB/IEHHbIN B
P® ponyctumbin ypoBeHb (8 MKkr/an). Y 14 peten 6bina Bbilwe 20 MKr/aon,
4YTO MOXET MPUBECTU K HEMPOAMHAMUYECKUM HapPYLUEHUSAM, HApPYLLEHUAM
MOYEBOro o6MeHa U CHUXKEHUIO uHTennekra (JinesaHoB u ap., 1997). Ha
puc. 22 BUOHO, YTO MEHbLLINE KOHLEHTPaLWN CBUHLIA B KPOBU XapaKTEPHbI
AN I0XHOM YacTU NOCESKa, rie TaKXKe HUMKE codepKaHmne CBMHLUA B NoyBe
N CeNbCKOXO3MCTBEHHOW NPOoAyKLUMKU. B 30HY 60/blUEr0 pUCKa nonagaeT
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oCTanbHas YacTb NocenkKa, rae AoMa pacnonaratotcs 6/MKe K N1aB3aBoay
W rae BbiIBNEHO 60siee BbICOKOE 3arpsidHeHue. lonyvyeHHble [daHHble
CBUAETENbCTBYIOT, YTO YPOBEHb PUCKa OTPaBIEHUS CBUHLIOM B MNOCENKe
O4YeHb BEJIMK, XOTS CUTyalMUs HEMHOIO fy4lwe YeM B panoHe byHkep Xun
B 1970-x rr. 1o HaweMy MHEHUIO, OCTaHOBKa MNpoM3BOACTBa Ha 3aBoje 1
KaK cneacTtBue yMeHblleHUe aTMoCchepHOro 3arpa3HeHns 6ol NpUYUHOM
CHUWXEHWS pUCKa OTpaBfieHUs CBUHLIOM. B HacToslee BpeMs OCHOBHbIMU
daKTopamMn pucKa aBagloTCA ynotpebneHne HaceneHnem COO6CTBEHHOM
pacTeHMEeBOAYECKON MPOAYKUMM M 3arpsidHeHne noys. O4yeBUAHO, Ha
MOMEHT 0TOOpa U aHanM3a nNPob6 KPOBU OCHOBHbLIM BAUSIOLLUM GaAKTOPOM
OblJI0 NULWb 3arpA3HeHne MNoyB, MOCKOJIbKY HOBbIM ypOXKaKl elle He Obln
ybpaH, a npoLunorogHue 3anachl NoAOLLAM K KOHLY. BeposTHO, pUCK MeHblLLE
ONS UTENEN MHOTOKBAPTUPHBIX NATUITAXKHbIX JOMOB B LIEHTPE U Ha tore
nocesnKa, NOCKO/IbKY OHM MEHbLLE nofaratTcs Ha OropoAHyto NPOAYKLMIO
ansa nponutaHusa. BBuay BbllleCcKa3aHHOro, CUTyauus B Mae-utoHe 60/blue
BCEro COOTBETCTBYET cLUEHapuio «b», YTO NOATBEPKAAETCH pe3ynbratamu
aHa/In30B KPOBM.

154%47 ma (L5 TY

30HBI PHCKA OTPABJICHHA CBHHIIOM nc. Pyanas [Ipucrans
(npobnbl kKposwu, Maii-wons 2005 r.)

I". ! Counumoponaamiabisi |
\ B 1‘_ el
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@ MOeCTa NPOMHBAHWA DETEH
——— WEMSIHER JOPOTa
——— MIOMHHAW BLICOT
COASPMAHNE CEHHUA B KPOBW

vowe B Marian
I &- 10 werign
I 10 - 15 merion
I 15 - 20 wrian u esiwe
KOHTYP CTAHOAPTHOR ownbm
58
—_—

A

Puc. 22. KapTa peanbHO CyLEeCTBYIOLINX YPOBHEN pUCKa OTPaBNEHUSA CBUHLIOM B
noc. PyaHas MpuctaHb (Man-utoHb 2005)
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MABA 4. PEKOMEHAOAUWW MO CHUHKEHNIO PUCKA
OTPABJIEHWUSA CBUHLOM WUTENEW NOC. PYAHAA MPUCTAHb

llyTy noctynneHns CBUHLA B OpraHn3Mm 4yesioBeKa

Ha puc. 23 nokasaHo, KaK CBUHeL, NonajaeT B OpraHu3m KuTteneu
noc. PygHasa MpuctaHb. Bo-nepBbiX, OHW AbllAaT 3arpsa3HEHHbIM BO3/1yXOM,
KyJa CBWHeL, NonagaeT ¢ AbIMOM 3aB0OAa U C MNblblo 3arpsi3HEHHON NOYBbI
npuv CUIbHOM BeTpe. YacTuubl NblK, coaepKalme CBUHEL, U3 BO3ayxa
nonajatoT B MOYBY U BHYTPb }WbIX NOMELLEHUN. [Nbib XXUNbIX MOMELLEHWN
0COBEHHO onacHa ansa geterM mM3-3a UX Manoro pocta M 0COBGEHHOCTEN
NnoBeAeHMs - OHM YaCTO UrpatloT Ha MoJy, NnepemewatoTcs “Ha YyeTblipex” u
6epyT B pOT NpeamMeThl ¢ nona. 1o Tem e NnpMYnMHam onacHo CBMHLIOBOE
3arpsa3HeHne no4YBbl: AETU UrpaloT BO ABOPE, Ha NyXKanKax, B Oropoje,
caadaTcs Ha 3emto 1 Tpay. [TOMMMO 3TOrO XKUTENM NOCENKa BbipallnBaloT
Ha CBOMX Oropojax, rae noyYBa CUAbHO 3arpsa3HeHa, pa3Hoobpa3Hyo N1o40-
OBOLLHYIO NPOAYKLMIO. Kpome Toro, nbifib oceAaeT Ha NTMCTOBbIX NacTUHaX
OBOLLEN M 3eNEeHUN, NOCTENEHHO aCCUMUIMPYETCS U, CBEXEOCEBLLIAS U NJI0XO0
CMbITasi ¢ MOBEPXHOCTKU, NOCTYNaeT B OPraHM3M YenoBeKa C OBOLLAMMU,
3eNeHblo, Arogamu.

BO3VX " TIbUIb
\ CBUHEI B
KPOBU
. [ TIPOAVKTHI
[TOYBA " TIUTAHUS

Puc. 23. MNocTynneHne cCBUHLLA B OpraHn3m 4yesnioBeKa
lpeanaraemsblie pelieHuns
Bosayx

B HacTosee BpeMs (KoHel, 2004 - Havyano 2005 1.) 3aB0/J BPEMEHHO
NPUOCTaHOBNEH, B pe3y/bTaTe Yero n3-3a OTCYTCTBUS BblOpoca AbiMa B
aTMocdepy 3Ha4YUTENbHO CHU3UIOCH 3arpsi3HeHne Bo3ayxa. Ecnu e 3aBoj
BO30OHOBUT CBOIO AEATE/IbHOCTb, HEO6XOANUMO, YTOObI 6bI1I0 YCTAHOB/IEHO
Ka4yeCTBEHHOE MblneynaBnmMBaloliee 060pyaoBaHME, KOTOPOE MO3BOMUT
MWHUMKW3UPOBATb NOCTYNAEHNE CBUHLA U3 TPYyObl B aTMochepy. BarHyto
pofib B 3TOM [JO/IKHbl CbIrpaTb enaHue aAMUHUCTPaUMK 3aBoda W
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KOHTPO/1b CO CTOPOHbI BNACTHbIX CTPYKTYP, OTBETCTBEHHbIX 3a 06ecrneyeHne
KOHCTUTYLIMOHHOIO NMpaBa XUTeNlen Ha 340POBYI0 U BGNaronpuUsTHYIO cpeay.
Ecnu ypnactcs o6UTbCS CYWECTBEHHOIO CHUXEHUS 3arpsa3HEHUs Bo3ayxa
CBMHLOM, 3HAYUTEIbHO TMOHU3UTCA W YPOBEHb COAEPMKaAHUA CBMHLA
B KPOBMW XWUTeNen, TO €CTb YMEHbLIUTCA PUCK OTPaBNEHUS CBUHLIOM.
Takon addeKkT Habnwganca B 1980x rr. B MecTHOCTM byHKep Xun nocne
3aKpbITUS 3aBojda MO BbIMNaBKe CBUHLA M3-3a@ HEBbIMOJIHEHUS 3aBOA0OM
3KOJIOMMYECKMX 06LerocyqapCTBEHHbIX TPE60BaHMM Mo Ka4yecTBy BO3yXa.
B cnyyae pelweHus npobaemMbl 3arpsa3HeHna Bo3ayxa CBUHLOM B PyaHou
MpucTaHn JONXKHA TaKKe ynydlnTbes obllas KapTuHa 3a6oneBaeMoCTy.

[bi1b

B otnnymne ot Bo3ayxa, npobaema nbljivi MOXKET O6biTb B 3HA4YUTESIbHOW
CTeNeHu pelleHa AeNCTBUAMN caMux xutenen noc. PyaHas MNMpuctaHb. Mbl
npegnonaraem, YTo KOHLUEHTpPauUMs CBUHLA B MblM HUbIX MOMELLEHUN
MOXeT cocTaBnAaATb 40 70% OT KOHLEHTPaLIMKM CBUMHL,A B NO4YBE ABOPa AOMa.
Mpn co3pgaHnn 1 peannsaunm cneumnanbHOM NPorpamMmmbl NO NPOCBELEHNIO
HaceneHns n 06 bACHEHNS, KaK MOXXHO CHU3WUTb NOCTYMN/JIEHMUE CBMHLLA B JOM
C YNu1Ubl, MOXHO O06UTbCS 6osblioro adgdekTa. B uenom ata npobnema
OTHOCUTENbHO Mano uccnegoBaHa B Poccuun. 1o cpaBHEHUIO C XKUTENAMMU
CXOIHbIX PalOHOB AMEPUKU, POCCUSAHE OObIYHO Yallle NPOBOAAT BAAMXKHYO
N CYXYyt0 YOOPKY XUNbIX MOMELLEHMI U HE NPOXOAAT B I0M B Y/IMYHOM 06YBMU.
Tem He MeHee, B noc. PyaHas NpucTaHb HEMaso ceMen, KOTOpbIM TpebyeTcs
YCUNUTb KOHTPOJIb 3@ YUCTOTOM B JoMe. BO3MOXKHO, Obl1 6bl JOCTUTHYT
HEKOTOPbIA NONOXKMUTENbHbIN 3PDEKT B Cnydyae co3aaHus B AONIMHE PEKU
PyoHon nporpammbl, aHaloOrM4yHOM cyllecTBoBaBllen B byHKep Xun, rae
Hutenam 6ecnnaTHO pasfaBanv Mbl1ecocbl. YMEHbLeHWe coaepHaHus
NbliM B JOMe NyTeM 4acToW BnaxKHOM YOOpPKW MOXKET B ABa M 6onee pas
CHM3UTb PUCK OTPAB/IEHUSA AETEN CBUHL,OM.

Ewe oaHWMM Ba)KHbIM acrnekTtoMm npob6sembl nMblinM  ABASETCH
MCMNOJSIb30BaAHUE XKUTENSMU MNOCENIKa CTapblX KEeNe3HOAOPOXKHbIX LWnan,
B TOM 4YMCNe BO3MOMKHOE CXUraHMe B KayecTBe [ApPOB, MPUMEHEHUE KaK
CTPOUTESNIbHbIX MaTepMasnoB 1 T.N. TN KeNe3HO40POXKHbIE Wnabl 06bIYHO
NMOKPbITbl CMI0EM TMbl/IM KOHLEHTPaTa CBMHLA, KOTOPbIM Obln NpoCbiNaH B
npoLecce TPaHCNOPTUPOBKU. KOHUEHTpaUMA CBUHLA Ha Lnanax MoXeT
pocturatb 200 000 Mr/Kr (B TO BpeM$ KaK NoporoBbli peasbHblIM OMacHbIM
ypoBeHb B PyaHou lMpuctaHu He 6onee 400 mr/Kr) No3aTomMy UCMoNb30BaHUe
«OCBMHUOBAHHbIX» WM MECTHbIMU XUTENAMW HEAONYCTUMO, BMECTO 3TOr0
[0MKHa OblTb 06ecrneyeHa Ux yTunnsauus B nopsigke, npeaycMoTpeHHOM
ANs  0TX040B, NpPeACTaBnAloWMX 60MblIYyI ONacHOCTb AN 340POBbS
yesioBeKa.
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ElLe 0AHMM UCTOYHMKOM CBUHLLA B NN }UIbIX MOMELLEHUIM ABNSETCS
CBUHeLU-coAepKalaa Kpacka. B HacToswee Bpems HET [A0CTOBEpPHbIX
JaHHbIX, MOATBEPXKAALUMX MCNONb30BaHME TaKWUX KPacOK MECTHbIMU
MUTenenm AN OKpaluMBaHWUS BHELWHWX CTEH AOMOB, BHYTPEHHWX CTEeH
HWUAbIX MOMELWEHUA UKW OKOHHbIX paM U NOAOKOHHWKOB. HO y4uTbiBas,
yto B PyaHown [pucTaHu NOAM HKWUBYT, B OCHOBHOM, B CTapbiX AOMax,
MO}HO OXMAaTb, YTO MPU NPOBEAEHWUWN OTAENOYHbIX PabOT B MPOLIIOM
Mcnosib3oBanacb coAepKalas CBMHeL, Kpacka. KpowKu 3Ton cTapou
KpacKuM MOryT nonagaTtb B Mbl/lb }XWbIX NOMELLEHUN U, COOTBETCTBEHHO,
B opraHu3m pebeHKa. [oatomy TpebyeTcst 06ecneymTb WMUTEEN KPacKon,
He cofepKalllen CBMHEL, U 06BACHUTbL HEOBXOAMMOCTb NepeKpallnBaHns
CTapblX OKPALIEHHbIX MOBEPXHOCTEN BHYTPU U CHaPYXKU KUJTbIX NMOMELLLEHWU .
HeobxoaMmMo yyecTb, YTO CBWHLOBYIO Mblib MOMYT MPUHOCUTbL C COOGOM
paboyune3aBoaa.lloumMeWwmnmMca JaHHbIM, Ha 3aBOAE NPUMEHSETCA pagMep
no obecrnevyeHnto 6e30MacHOCTM paboymx U UX MHAMBUAYANIbHON TMIUEHDI,
HO He3aBUCUMOW OUEHKU 3IDODEKTUBHOCTU 3TUX Mep HEe MNPOBOAMIIOCH,
XOTSl OHM MOTYT OKa3aTbCs AOCTAaTOYHbIMWU A1 MUHUMMU3ALMKU 3TOr0 MNyTU
NOCTYMNJIEHMSA CBUHLLA B Mbl/lb }XWUbIX MOMELLEHUN.

B Lenom MoKHO ONTUMUCTUYHO OLEHUTb, YTO CHUMKEHME COAEPIKAHUS
CBUHLA B MblIM XWIbIX MNOMELLEHUA AOCTUMKMMO MNPU CPaABHUTENBHO
HeGONbWNX  GUHAHCOBBLIX  BJIOKEHWUSX, YTO  MO3BOMUT  [0OUTbCH
CYLLLECTBEHHOIO B [Ba U 60siee pa3 CHUXKEHUSA PUCKa OTpaBNeHus aeTen
CBUHLOM.

lMoyBa

CHU3UTb BO3JENCTBME 3arpsi3HEHHOW MOYBLI CNOXHEE, MOCKONbKY
OYUCTKa B GAvKanlem byaywem panoHa He Npou30onaeT. B To e BpeMms
NPOCBELLEHNE HaceNeHUss MOMXEeT 3HAYUTEeNbHO YMEHbLINTb HEraTUBHOE
JencTBue aToro pakropa. B pa3bACHUTENbHbIX 6ecelax MECTHbIM XUTENaM
HEOBX0AMMO OOBACHUTb, KaK Ba*HO KOHTPOJSIMPOBaTb NOBeAeHUe [eTen
N OCOOEHHO COOGMI0JEHME NMPaBu IMYHOU TUrneHbl. Kak 6b110 NoKasaHo
B uccnepoBaHusax 1996-1997 rr. (von Braun et al., 2002), LleHTpom
CaHUTapHO-3NMAEMMNONOTMYECKOro Haal3opa no [lpMMoOpcKoMy Kpato
(2001), a Takke JanbHEBOCTOYHbIM rocyapCTBEHHbIM YHUBEPCUTETOM U
[JanbHEBOCTOYHbIM HOHAOM OXpaHbl 340p0BbS (2004), no4yBa U MECOK B
MecCTax AETCKMX NIOWaA0K, PEYHbIX U MOPCKUX NISIXKEN (3a UCKITIOYEHNEM
pPacrnonoMeHHbIX B HENocpeacTBEHHOW OJIM30CTU OT MOPTOBOW 30HbI)
cofepxaT MeHbluee KOMMYeCTBO CBMHLA M OTHOCUTENIbHO 6e30MacHbl.
C Apyron CTOPOHbI, Urpbl Ha Mo4YBe B APYrux MecTax U, B 0OCOOGEHHOCTH,
No6AM30CTU OT HKene3Hon AoPOoru, nopta UK 3aBoAa A0NXKHbI ObiTb Mog
cTporum3anpeTom. KoHLEeHTpaLums CBMHL,A BMOYBE OKOIOXKENEe3HOM A0POru
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MoxkeT gocturaTtb 200 000 Mr/Kr npu ypoBHe abCoNOTHON BUOSIOMMYECKON
JOCTYNHOCTU 37%, 4TO ABNSETCHA OYEHb OMacHbIM A1 340P0OBbS AeTen. Ha
NPaKTUKE MOCTOSAHHbIM KOHTPO/b 3a AETbMU ABASAETCS HENErKUM [eSI0M,
HO 3TO €MHCTBEHHbIM CNOCO6 NPU OTCYTCTBMM AENCTBYIOWEro NPOEKTa Mo
O4YUCTKE noyBbl. [Mo-BUANMOMY, MOXHO JOCTMUYb 60/blIEro addeKTa, ecnu
0ropoanTb 0COO60 ONACHbIE 30HbI - }KENe3HY 40POory 1 NopT.

CenlbCKOX0351MCTBEHHAS MPOAYKLMS

OyeHb 6o0NbllOE BAUAHME Ha 300POBbE NOAEN OKa3blBaeT
cofepxaHMe CBMUHLIA B oBOLWAX U GpyKTax, BblipallMBaAEMbIX XUTENAMMU
nocenka Ha npuycagebHblXx ydacTKax W oropogax. BBuay HM3KoOro
YPOBHSAI [0X0[0B abCOMOTHOE OONbLIMHCTBO XUTENen nocenka B
NnoBCEAHEBHOM MNWTaAHMW MOMAraeTca Ha  CEeIbCKOXO3AMCTBEHHYIO
NPOAYKLMIO, BbIPALLEHHYIDO COOGCTBEHHLIMW CUNAMK - KOPHENNoAbl,
oBollM, aroabl, GpyKTbl M np. CogeprkaHMe CBUHLA B 3TUX pacTeHUaX
O4YeHb BENMKO W COCTaBNSET HaMbONbLUYIO cpean Apyrux GakTopoBs
JON0 PUCKa OTpaBNEHUS CBUHLOM HaceneHus. oyt eauHCTBEHHbIN
crnoco6 pelleHns gaHHOW npobnembl 6e3 MoJSIHOW pemMeauaunn MNoYB -
3TO BblAENEHNE KUTENAM CEbCKOXO3ANCTBEHHbIX 3€MeNb 3a npeaenamu
30HbI B paanyce 2xX KMIOMETPOB OT 3aB0O/a M 3anpelleHne BbipallMBaHus
CENbCKOXO3SMCTBEHHbIX PaCTEeHWM B npegenax nocenka. Bo3morkeH
BapuaHT CyGCUAMPOBAHUA KUTENAM MOKYNKU MAKM 6ecnnatHoOM pasgayu
3aBO3HOM YMCTOW OT CBMHLA MNJ0A0-OBOLLHOM NPOAYKUMN U OObACHEHNE
HEeoOX0AMMOCTHM OTKa3a OT UCNO0/Ib30BaHUS B MULLLY MECTHbIX MPOAYKTOB. HO
3TO N1Lb BPEMEHHAA Mepa, NOCKOJIbKY HE yCTpaHAeT Npo6aeMy NONHOCTbIO
N MOXET OKa3aTbcs Mano3adPeKTUBHON, Aa U MaNIOBEPOATHON.

B naoeanbHOM cnydae cnefoBasio Obl BbICEUTb WUTENEN B Apyroe
MECTO, NOCKO/bKY 3arpsi3HeHne NoYBbl 04EHb BEJIMKO U €ro HEBO3MOXHO
OYUCTUTb Ha 6ONbLIYID MYy6UHY BBUAY 60NbLIMX 3aTpaT. [paKTUYecku B
N060M cflyvae NoCTponKa HOBbIX IOMOB U BblAeNeHne 3eMeSIbHbIX y4aCTKOB
ANS HaceneHus 6yayT Aelwesne NPoeKTa OYUCTKU NOYBbLI BCEN TEPPUTOPUN
noc. PyaHas MNpuctaHb.

MocnegHWn U, BO3MOXHO, CaMbli JOPOron BapuaHT — 3TO OYUCTKa
noys. TexHonorud, KoTopasd nMpuvMeHdanacb B panoHe byHKep Xun,
npeaycMmaTpuBaeT npoBeaeHme 60/bLIOro KonmMyecTsa aHanmM30B MoYB Mo
BCEMY MOCESIKY M NocnefoBaTefibHY0 3aMeHY BEPXHErO C0s 3arpsi3HEHHOM
no4YBbl Ha 4UCTyl0. [lpoBeaeHMe TaKOro MpoeKTa MOMEeT B TeyeHue
HECKOJIbKMX JIeT MONIHOCTbIO pPeWnTb NpobnemMy BAUSHUS 3arpsi3HEHHOM
NOYBbl M MPOJYKTOB MECTHOIo pacTeHMeBOACTBa Ha 340POBbE MECTHOro
HacesleHus.
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Bmecte ¢ Tem, B No60M ciy4yae [O/KHA MNPOBOAWUTHLCA
npocBeTuTeNbCcKasa paboTa C HaceleHvem Mo MnoBoay yrnoTpe6neHus B
MWLy MECTHOW CEeNbCKOXO3SIMCTBEHHOM MNPOAyKLMWU. Henb3a paspeluaTtb
[IETAM €CTb HEMbITblEe ATr0Abl, OBOLIM U GPYKTbI, MOCKOJIbKY Ha HWUX MOTYT
oceJlaTb HacbllEHHaa CBUHLOM Mblfib U YacTMLbl NoYBbl. HexxenaTenbHo
ynoTpebneHne MECTHbIX MPOAYKTOB,0CO6EHHO KapTodens, B KayecTBe
OCHOBHOTO MUTaHMS.

»KenesHas gopora

CyLLecTBYeT pa/J Mep, KOTopble HE06X0AMMO NPUMEHUTDL B Noc. PyaHas
MpucTaHb OTHOCWUTENBLHO ene3Hon Joporn. Bo-nepBbix, HEO6GXOAUMO
nepeobopyJoBaHMe BaroHETOK, WCMNONb3yeMbIX B HacTosllee BpeMms
[/ NepeBO3KMU KOHLLeHTpaTa cBMHLUA B PyaHyio MpucTaHb, ¢ TeM, 4TOGbI
KOHLLEHTPAT He NPOoCbINascs no Aopore 1 He pasHOCKICS BETPOM (puc. 24).
Bo3MOXHO, cnefyeT npeayCMOTPETb KPbILWKKW UK IpYrve NPUCrnoco6ieHus,
KOTOPble MO3BOAT NEPEBO3UTb KOHLEHTPAT 6€3 NoTepb Mo Jopore.

Bo-BTOpbIX, }ene3Has gopora Ha BCEM MPOTSAKEHUU OOSIKHA OblTb
OYMlLIEHA OT MNPOCbINAHHOIO KOHUeHTpaTa. [lnoxoe cocTosiHMe nyTen
NPMBOAUT K [AOMOJIHUTENbHOW TPSCKE BaroHETOK, CXody COCTaBOB C
nyTen u 60/bllEMY PacCeEMBAHUIO BbICOKOTOKCUYHOrO rpysa (puc. 26).
TakKe HeobxoauM 39dDGDEKTUBHLIX KOHTPOAb 3a WCMOJIb30BaHHbIMU
lwnanamu, 4Tobbl OHM He rnonanan K MeECTHOMY HaceneHuto 1 He MOr/n BbiTb
MCNOJIb30BaHbl B CTPOUTENbHbIX, OTOMUTENbHbIX U UHbIX LIENSX.

BarHyl0 ponb urpaet npoceelleHne HaceneHnsa o6 OonacHOCTH
ene3Hou Joporn Kak UCTOYHMKa CBMHLA M BaxHenLwwero daxkropa p1UcKa
catypHu3ma. HeobxoaMMbl 3HaKM COOTBETCTBYIOLLENO COAEeprKaHus,
npepocreperawume nOAEA W yKa3blBalolMe Ha HeaonyCTUMOCTb
HaxoXAeHWSA B3POC/IbIX U IeTEN BONU3N KENE3HOM JOPOTM UK XOXAEHUS MO
wnanam. Jetam Henb3s 6paTh B PYKU KYCOYKM MPOCbINAaHHOro KOHUEHTpaTa
CBUHLA WX UCNOJSIb30BaTh €ro B CBOUX Urpax. TakKe He cnenyeT BOIN3U
YKenes3Hom AopOoru NacTu CKOT UK BbiNyCKaTb AOMALLHKX MTULL (pUc. 25).

B panoHe bBbyHKep Xun aHanornyHaa xenesHad jgopora O6bina
AEMOHTUPOBaAHa M MECTO ee NPoKNaaKuM 3aacdansTMpoBaHo. Tenepb 3TO
6onbluas BenocunegHas AOPOXKKa, KOoTopas MCNonb3yeTcs MECTHbIMU
HUTENSMWU M MPUESKAIOLWNMKW Ha OTAbIX TypucTamu. B Tom cnyyae, ecnu
enesHas gopora 3 anoHeropcka B PyaHyto lNMpuctaHb 6onblue He 6yaeT
MMETb 3HAYUTENIbHOIO MPAKTUYECKOro 3HaYeHuUs, CneayeT noCTyNUTb TaK e,
KaK B byHKep Xu/1. Taknm 06pa3om MOXKHO 6yaeT 06e3BpeanTb OnacHenLWni
ceroagHa daKTop 3arpsi3HEHUS U pUCKa OTPaBIEHUSA CBUHLIOM.
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Puc. 25. KopoBbl, 0BLbl M APYror CKOT YacTo NacyTcs NpsiMo y
eNe3HOAOPOXKHbIX NMYyTEN

CXOAy COCTaBOB C NyTeW
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Kopnyca ctapbix aKkKyMy/9TOpOB

B TeyeHne HECKONbKUX MOCAEAHMX NET Ha 3aBOAE MCNOb30BaIUCh
CTapble oTpaboTaHHbIE aKKYMYNaTOpbl ¢ Kopabnen TuxookeaHckoro dnota
ANABbINIaBKUCBUHLA. Bpe3ynbTateaToroHaKonuaocb 60/bLLIOEKONMYECTBO
KOpPrycoB-060/104€K 3TUX aKKymynatopoB. CrneunanbHOW nNporpamMmbl
YyTUNM3aLUMn KOpPnycoB He Obl1o, U OHM pacTaCKMBaIUCb HaACESIEHUEM,
NPUYEM CHavyana XUTensam nocesika oHM JocTaBaanch 6ecnnaTHo, a No3xe
3a HUX CTanun B3Mmatb nnaTy B Nonb3y 3aBoja. [1poyHble, BMECTUTENbHbIE,
[I0/ITOBEYHblIE U BOAOHEMNPOHULAEMbIE KOPOOKU CTapblX aKKyMy/siTOPOB
MCNONb3YIOTCA B NOCESIKE AJ151 CTPOUTENLCTBA 3ab60P0OB, rapaxen, IOPOXKEK,
B KayecTBEe EMKOCTEN O/1 KOPMNEHUSA HKMUBOTHbIX, cOOpa AOXKAEBOW BOAbI
W NoanBa oropodoB. TakKUM 06pa3oM, 3TU KOPOOKMK CTalu elle OgHUM U
HeManoBaXKHbIM GaKTOPOM pUCKa caTypHU3Ma, MOCKONbKY CTEHKU U AHO
3TUX eMKOCTEN BYKBasIbHO NPONuUTaHbl CBUHLOM. AHanIn3 Npobbl OCajKa B
O[IHOW M3 KOPOOBOK, UCNONb3yeMbIX A4S cOopa A0KOAEBOW BOAbl, NOKa3an
HanMyme CBMHLUA B KoHUeHTpaumn 293 000 mr/Kr. CnegoBartesibHO, NOUB
pacTeHn BOAOM, COOPAHHOM B 3TOWM €MKOCTWU, HaBEpPHSKa 0060raTuT MX
CBMHLIOM, @ C YDOXa@eM 3TOT CBMHEL, onajieT B OpraH13m Niiojie

Sy

Puc. 27. Kopo6Ka OT cTaporo akkymynsitopa, npuMeHsieMas Kak HaKonuTenbHas
€MKOCTb JOXAEBOW BO/bl A/1 NOANBA pacTeHMN. KOHLEHTpaLMs CBMHLIA B
NOHHOM ocaaKke — 293 000 mr/Kr.

PelueHneM aTon Npobnembl MOXKET ObITb 3aNPET Ha pacnpoCTpaHeHKe
KOPOOBOK CTapbIX aKKYMYNSTOPOB CPEAM HACENIEHUS C USBATUEM UMEIOLLUXCH
W/MNn nNpoBeAeHne TMPOCBETUTENLCKOW pPaboTbl C XUTenamu ansg
06bSCHEHUSA ONACHOCTU UCMOIb30BAHUA 3TUX eMKOCTeN B ObITy. B nto6om
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clydyae HeonyCTUMO UCMNONb30BaHUE aKKYMYIATOPHbIX KOPOOOK (Puc. 27)
Ans nonvBa npuycagebHblX Y4acTKOB, KOPMJIEHUS AOMALUHMX XUBOTHbIX
M WHBIX CNy4yaeB, KOrga CBMHEL, MOXET B UTOre nonactb B OpPraHu3m
yenoBeKa.

[MTporpaMmbl 3KOJI0rMYECKOro MpPoCcBeLeHMs

3Ta Mepa aBnAseTcs ogHOM M3 Haubonee aeweBbiX N0 NPUMEHEHUIO
N OAHOW M3 Haubonee 3PPEKTUBHLIX MO pe3ynbTaTy CHUXEHUS PUCKa
OTpaBNEeHUs CBUHUOM. W [OeTaMm, W B3POCAbIM [OMXHA A0BOAWUTLCS
MHPOPMaLIMA O CBOMCTBAX CBWHLIA, €r0 MECTOHAXOXAEHUU, A06blYe W
MCNOSIb30BAHUK, NYTAX NOCTYNJIEHMUS B OPraHM3M M TOKCMYHOCTU. Mepbl No
YMEHbLLEHWIO BPEAHOIr0 BO3AENCTBUS CBUHLLA MEPEYNUCEHDI BbilLE U MOTYT
JaTb XOPOLLUWK NONOKUTENbHbIN 3DEKT, KaK 3TO UMENO MECTO B panoHe
ByHKep Xun, roe nocne Havyana AEWCTBUS MPOrpamMm 3KONOrMYECKOro
NPOCBELLEHNA KOHLIEHTPaALUMA CBUHLLA B KPOBM AEeTEN cHM3Wacb 6onee
yem B ABa pa3a. Heob6xoanMmMo pacnpocTpaHAaTb NUCTOBKM, HEOOMblUNE
Opolwtopbl, AenaTb nnaKkatbl, NedyataTb CTaTbM B MECTHOM Mpecce,
BbICTynaTb NO TENEBUAEHUIO, MPOBOAUTb NEKL MU U BCTPEYU C POAUTENAMMU.
Han6onblwnim pucK CBUHEL, NpeacTaBAseT Ansa AeTEN, NO3TOMY BCE MeEpPbI
HanpaB/EeHbl NPEMX/Ie BCEro Ha nx 6e30nacHOCTb. HECOMHEHHO, Aaxe Te U3
B3POC/IbIX, KTO HE BEPUT B CEPLE3HOCTb ONACHOCTU OTPAB/IEHUSA CBUHLIOM
ana cebs, 6yayt 06eCnoKoeHbl 6yayluiMM CBOUX AEeTeN U 3aUHTEpPECYoTCS
y4yacTMEM B MPOCBETUTENbHbIX MEPOMNPUATUSAX, NONYYEHUU UHPOPMALIUHK,
TECTUPOBAHMN KPOBW [OETENW Ha COoAepKaHWe CBUHLA W BbINONHEHUMU
npeanMcaHmMm No YMEHbLLEHWUIO PUCKa caTypHU3Ma.

O6pa3oBaHue pAeTern [OOMKHO NPOBOAUTLCH, MaBHbIM 06pPa30M,
B LIKOMax M AETCKUX cagax B dopMe TemMaTUYeCKUX YPOKOB, NeKuuih
W WHTEPaKTUBHbIX Urp. lpoBefeHne TaKuX MeponpuaTU He TpeobyeT
00NblWNX GUHAHCOBLIX BNOXEHUA U MOXET OblTb CaHKLMOHUPOBAHO
COOTBETCTBYIOUMMU MECTHbIMWU BNacTHbiIMKM opraHamu. [lpu 3TOM
nporpamMmMa npOCBELLEHUSA OOKHA NPOBOAMTLCH BO BCEW AONIMHE PEKU
PynHon,oco6eHHo B JanbHeropcke v PyaHon Mpuctanu. Jetsm Heo6xoaMmo
paccKasaTb 0 TOM, YTO TaKO€e CBUHEL,, NOYEeMY OH OMNaceH, KaK OH MPOHUKaeT
B OpPraHn3M U KaK MOXHO 3TOro nsoexartb. Ecnm ata nHpopmaumsa 6ynet
AOBOANUTLCS AETAM U JOMa, U B LLIKOJE, TO BMOJIHE AOCTUKMMO 3HAUYUTENIbHOE
CHUWXXEHWE PUCKa OTpaBNEHMUS.

MeanLmnHCKumn MOHUTOPUHI

lNepBooyepegHOW Mepon, KoTopas [AO/KHa OblTb BbINOJIHEHA
HE3aBMCUMO OT [OENCTBMW MO APYrMM  HanpaBfieHUsM, SBASETCH
opraHm3dauua nporpamMmMmbl MEAMLMHCKOrO MOHUTOPUHra caTypHM3Mma
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B pavoOHe W MNOMOLLM AETAM C MNOBbIWEHHLIM COAEPXaHWEM CBUHLA B
KpoBu. [na aTOro Heo6xoAMMO AoCcTaTo4HOE PUHAHCUPOBAHUE, KOTOPOE,
BMPOYEM, Ha NOPAAKM MEHbLUe MNPOEeKTa MO OYUCTKE 3arpsi3HEHHbIX
NnoyB, PEKOHCTPYKLMW 3aBOoda WM NepeceneHua xutenen. B nepsyto
oyepeab HeOO6X0AMMO NPOTECTUPOBATb BCEX AETEW, MPOMKMBAKOUMX B
nocesnke, Ha coAepXaHne CBMHLUA B KPOBM U HanpaBUTb Ha JiIe4eHUE TeX,
Yy KOro 3TOT YPOBEHb 3HAYUTENbHO MNPEBbIWAET AONYCTUMbIN (8 MKIr/an).
Heob6xoaMmo npoBecTU paccnefoBaHuUs Kaxaoro cnydyass OTpaBieHUs
CBUHLOM A/151 BbISIBIEHUSA UCTOYHUKOB 3arpsi3HEHUS U NPUHATUA Mep O1s
npeaynpexxaeHns ganbHENULero nocTynaeHns aToro MeTanna B OpraHnu3m
pebeHKa.

YpoBeHb CBMHLIA B KPOBU [ETEN ABNAETCA OCHOBHbLIM NMOKa3aTtenem
puUCKa caTypHu3Ma, MPUHATBIM Kak B MUpe, Tak U B Hallenh CTpaHe.
N3mepeHue YypOBHS AO/MKHO OblTb €XerofHbiM B [0JIMHE pPeKkun PyaHoun
n ob6A3aTeNlbHO MPOBOAMTLCH 419 TeX AETeW, y KOro no npeabiaywmm
pes3ynbrataMm coAeprkaHue CBMHLLA B KPOBW OblJI0 paBHO WK MPEBLIWASIO
8 MKr/an. Ana npoBeaeHUs TeCTMpOBaHUA yaobHee BCEro MCnonb30oBaTb
LWKONbl U ETCKUE cafbl panoHa. Bectpeun ¢ poautendamMmmn ana o6bACHeHUS
Heo6X04MMOCTU TECTUPOBAHUA U OMACHOCTM OTPaBIEHUA CBUHL,OM JO/IKHbI
NMOBbLICUTb YPOBEHb y4acTUA B NporpamMmme MeauLnMHCKOro MOHUTOPUHTa.

B poccHHCKKUX yCcrnoBUSIX TaKKe MOryT OblTb 3GGDEKTUBHBbIMU HYUCTO
nMnepaTUBHbIE MEPbI N0 0693aTENbHOMY TECTUPOBAHMIO AeTEN (0COBEHHO
B 30HaX MOBbIWEHHOrO pucKa - noc. PyaHas lMpuctaHb M YacTb ropoaa
[anbHeropcka) N0 pPacnopsiKEHWI0 MECTHOW aAMMHUCTPALMKU UK
KpaeBoro genaprameHTa 34paBooxpaHenus. [laHHble 06 onacHO BbICOKOM
COEPXaHMM CBMHLA B KPOBM TaK¥Ke MOryT MOCNYXUTb B KadecTBe
CEepbE3HOro apryMmeHTa B Auanore ¢ opraHamu rocyqapCTBEHHOM BNaACTH,
PYKOBOACTBOM 3aBoda W APYrMMW 3aMHTEPECOBAHHLIMU CTOPOHAMMU O
HEOOX0AMMOCTM PELIEHUS NPO6AEM OTPaBIEHUS CBUHLIOM B OOSIMHE P.
PyaoHasi 1 pMHaAHCMPOBAHUN COOTBETCTBYIOLMX MEPONPUATUN.

B nio6om cnyyae, yuuTbiBas POCCUUCKYIO cneundurky, MeanUmHcKas
nporpamma B PyaHou Mpuctanu 1 [lanbHEropcke oKaxKeTcst 3Ha4YnTenbHo
MeHee 3aTpaTHOM MO CPaBHEHUIO C aHa/lIoOTMYHbIMWU MepaMu B panoHe
ByHKep Xui, HO OT 3TOro He byaeT MeHee 3ddDEKTUBHON. YcnellHoe Havyano
1 BbINOSIHEHME 3TOM NPOrpaMmMbl JOMKHO CTaTb OCHOBOW Pe3yNbTaTUBHOIO
OCYLLECTB/IEHNS BCEr0O NPOEKTa CHUXEHUSI PUCKA OTPaBEHUS CBUHLIOM B
noc. PyaHas MNpuctaHb 1 BO BCEN JONMHE PEKK PyaHOM.
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3ARJIFOHEHUE

CBu1HeL 9BNSETCS OCHOBHbIM 3arpa3HuTeniem B noc. PyaHas MpuctaHb
n 60JIbLUMHCTBE APYrMX yHaCcTKOB A0JIMHbI P. PyaHasa, HO AOBOMLHO JONT0e
BPEMS acleKTbl BAUAHUA 3arpA3HeHWsd cpefbl AaHHbIM METaNioM Ha
340POBbLENIOAEN, MPOXKNBAIOLWMXBITOMPaNOHE,0CTaBaIUCbCPABHUTENBHO
ManounsyyeHHbIMU. BMecTe ¢ TeM HayyHble UCccnefoBaHUA B LOJIMHE PEKU
PygHon Benucb y4deHbiMM [JanbHEBOCTOYHOrO oTaeneHus Poccuickon
akagemun Hayk (ABO PAH) u [lanbHEeBOCTOYHOrO rocyfapCTBEHHOro
yHuBepcuteta (ABl'Y) Ha NpoTAXKEeHUU MHOTUX AECATUIETUI, U MONTyYEHHbIE
JaHHble  CBUAETENbCTBOBa/IM O  3HAYUTENLHOM  MPOMBbIWIEHHOM
3arpa3HeHnn cpepbl, KOTOPOE MOr/I0 HEraTMBHO B/IMATbL Ha 340POBbE
MECTHOr0 HaceneHus, 0 YeM UMeSIUCb KOCBEeHHble HabnogeHns (Mruatosa,
1991).

Hactosawas pabota Oblna npu3BaHa 3alloXUTb OCHOBY Ans
KOMMJIEKCHOM OLIEHKW PUCKa OTpPaBfIEHUS CBUHLIOM AETCKOro M B3POCI0ro
HaceneHus noc. PyagHas MNpuctaHb, ropoda danbHeropcka v npuneratoLmx
K HUM HaceneHHblx NyHKToB: CepxaHToBO, MoHOMaxoBo, CMblyKa U
Aap. MonyyeHHble B x04€e Halwero UccneaoBaHusa pesynbTaTbl NO3BONSAIOT
KOHCTaTUpOBaTb, YTO OTPaB/IEHWE CBUHLOM MECTHOIO HacelleHUs He
TONIbKO MMEET MECTO, HO M HOCUT MacCOBbIN XxapaKTep. 3To 06yCNOBNEHO, B
nepByo o4epeb, BAUSHUEM TaKOro OCHOBHOIO ¢haKTopa, Kak 3arpsi3HeHne
no4ysbl. BanoBoe coagepaHue CBMHLA B NoYBax B npegenax cenutebHom
30HbI Nnoc. PygHas MpuctaHb coctaBnsaeT oT 160 go 202 000 mr/Kr. Mpwu
3TOM MNOJly4YEHHbIE B XOA€ UCCNeaoBaHWUs METOAOM KPWUIrMHra KapTbl 30H
3arps3HEeHUs CBUAETENbCTBYIOT, 4YTO Ha OONbLIEW YacTU TEPPUTOPUM
nocesika KoOHUEHTpaumsa cBUHLa Konebnetcs B npeaenax ot 1000 ao 4000
MF/KI, 4TO 3HA4YMTENbHO Bbllle ycTaHoBneHHon B PP MAK (32 mr/Kr) u
npeBbilWaeT YpOBEHb, MPU KOTOPOM MPOBOAATCHA paboTbl MO pemeaaumm
noysbl B CLUA (400 mr/Kr).

Ewe ©6onee BaXHbIM SBASETCA TO, YTO M3 3arpsi3HEHHOW MOYBLI
CBUHEL, NOCTYNaeT B CE/IbCKOXO3SMCTBEHHbIE PaCTEHUS, BblpalluBaeMble
MECTHbLIMU MHUTENAMU /19 COOCTBEHHOrO YMNoOTPEO/EHUS U KOPMJIEHUSA
JIOMalLHEero ckota v NTuubl. KOHLLEHTPaLKWa CBUHLA B KYOHAX KapTodens,
OIHOMO M3 OCHOBHbIX MECTHbIX CENIbCKOXO3MCTBEHHbIX MPOAYKTOB, B
60/IbLUIMHCTBE OTOOPaHHbIX NPO6 cocTaBnsaeT oT 1 40 3 MKr/T. ExXeagHeBHOEe
ynoTtpebneHne Takoro Kaptodensa onacHo ansa 340p0Bbs IETEN, NOCKOJIbKY
Jae 6e3 ydyeta Apyrux GaKToOpoB MOXKET MNPUBECTU K MOBbIWEHUIO
KOHLIEHTpauuMn CBUHLA B KpoBKW A0 15-20 mMKr/an (oTpaBieHUe CBUHLIOM
BTOPOro YPOBHS).
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3arpa3HeHHas Mno4YBa TaKKe BMSET Ha CoJepXaHue CBUHLA B
BO34yXe W MblIN HUAbIX NOMELLEHUW. T1OSIHbIA KOMMIEKCHbIN aHanns
N OLlEHKa PUCKa OTpaBNEHUS CBWUHLIOM, HE MPOBOAMUBLUMECA B JaHHOM
ncecnegoBaHnKn, 0ObIYHO YYUTLIBAKOT BAMSHUME KaK 3TUX GaKTOpOB, TaK M
TaKMX, KaK NPOBETPUBAEMOCTb MOMELLLEHWN, MOBEAEHNE N PACMOPAAOK AHS
JeTen, NUTaHne, KOHTAKT C NOBEPXHOCTAMMU, OKpPaLIEHHbIMWU CBUHLOBbIMU
KpackaMu 1 ap. [Jaxke 6e3 Takoro noJjIHOro aHasjaun3a, KOTopbli 06bI4HO
NPOBOAMUTCA MNPX BbINOAHEHUM OONbLIMX PeMearaLMOHHbIX MPOEKTOB,
Nony4YeHHble JaHHble CBUAETENbCTBYIOT O TOM, 4YTO CUTyauusa B noc. PyaHasa
MpuctaHb 9BNAETCH YPE3BbIYANHOM U, BO3MOXHO, UCCNeQyeEMbI panoH
JIOJT}KEH NONYYUTb CTATyC 30Hbl AKOJIOTMYECKOro 6eACTBUS.
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NMPUNOXEHUNE 1. Cnncok coKpalleHun
NAK - npeaensHoO gonyctumMas KoOHUEeHTpaLms
'NC - reorpadunyeckme MHGoOpPMaLMOHHbIE CUCTEMDI

IEUBK - Integrated Exposure Uptake, u Biokinetic (IEUBK) Model for Lead in
Children - mogenb NOCTYMJIEHUA CBMHLA B OpPraHn3m AeTen

LHIP - Silver Valley Lead Health Intervention Program - [porpamma
CepebpsHOM JONMMHbBI MO OXpaHe 340p0BbA OT CBUHLA
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MPUNOMEHUE 2. BAKOHOZATE/IbCTBO POCCNIK Ob OXPAHE
310POBbA HACE/IEHUS M 3KOTOrMYECKOW BE30MACHOCTH

KoHctutyymns Poccuiickon ®egepauumn (1993)
CraTtbs 41

1. Kaxabli MMeeT nNpaBO Ha OXpaHy 340pOBbA U MEAMLMUHCKYID MOMOLLb.
MeauLMHCKasa NOMOLLb B rOCYAapCTBEHHbIX U MYHULIMMANbHbIX YYPEKAEHUAX
3[lpaBOOXPaHEHNs OKa3blBaeTCcs rpaiaaHam 6ecrnnaTHO 3a CYEeT CPecTB
COOTBETCTBYIOLLEr0 GIOAXKETa, CTPAXOBbIX B3HOCOB, APYrMX MOCTYMNEHUN.

2. B Poccuickon denepaunm duHaHcupytoTes deaepanbHble nporpaMmmbl
OXpaHbl MYKPENNEHUS 310POBbS HACENEHNS, MIPUHUMAOTCA MEPbI MO Pa3BUTUIO
rocyfapCTBEHHOW, MYyHWLMNANbHOW, YaCTHOM CUCTEM 34paBOOXPaHEHUS,
nooLuipsieTcs AeATenbHOCTb, CMOCOOCTBYOWAA YKPENIEHUIO 340POBbS
yenoBeKa, pa3BUTUI0O GU3NYECKON KyNbTypbl M CNOpPTa, SKOJOMMYECKOMY U
CaHUTapHO-3NUAEMMNONOrMYECKOMY BGNaronony4umio.

3. CoKkpbITHE AONKHOCTHLIMU NTNULLAMU GaKTOB U OBCTOATENBLCTB, CO3aloL X
Yrpo3y AN1s U3HU 1 340P0BbS NI0JEN, BieYeT 3a cO60M OTBETCTBEHHOCTb B
COOTBETCTBUU C deaepalibHbiM 3aKOHOM.

Cratbga 42

Kaxabl MMeeT npaBo Ha 61aronpuATHYIO OKPYXKaloLyo cpeay, 4OCTOBEPHYIO
MHGOpPMaLIMIO O ee COCTOSHMMN N Ha BO3MeLleHMe yulepba, MPUYUHEHHOTO ero
340P0BbIO NN UMYLLLECTBY 3KOJIOTMYECKUM MPaBOHaAPYLWLEHUEM.

CraTtbd 58

Kaxabli 0693aH COXpaHAaTb NPUPOAY M OKpyXalolyto cpeny, 6eperkHo
OTHOCHUTbCS K NPUPOAHbIM BoraTtcTBam.

3akoH Poccuiickon ®egepaunmn “O6 oxpaHe OKpyKatloLyen
npupogHom cpeabl” (2002)
Cratbs 3. OCHOBHblE NPUHLMIMbI OXPaHbl OKPYXKatoLwwen cpeabl
cobnofeHre npaBa YenoBeKa Ha 6,1aronpUATHYIO OKPYXKatoLLYIO Ccpeay;
obecrneyeHune 61aronpUATHbIX YCII0BUN XU3HEOEATENIbHOCTU YEN0BEKa;

Hay4HO OOGOCHOBAHHOE COYeTaHWEe 3KOJIOTUYECKUX, IKOHOMMUYECKUX MU
colUManbHbIX WMHTEPECOB 4esloBEKa, O06llecTBa W rocygapcrtBa B Lensix
obecnevyeHnss YCTOMYMBOIO Pa3BUTUS U BNaronpuUsaTHOM OKPYXKaloLLLEN cpeabl;

OTBETCTBEHHOCTb OpPraHOB  rocyAapCTBEHHOM B/ACTH Poccuimnckom
denepauunun, opraHoB rOCYyAapCTBEHHOM BfacTM Cyb6beKTOB PoccuincKom
denepauunun, opraHoB MECTHOMO caMoynpaBfieHUss 3a obecnevyeHue
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O/1aronpuUaTHOM OKpYXKalolen cpedbl U 3KOJI0MMYeCcKoM 6e30MacHOCTH
Ha COOTBETCTBYIOLUX TEPPUTOPUSX;

JIONYCTUMOCTb BO3ENUCTBUA  XO3SMCTBEHHOM WU MHOW AEATENbHOCTU Ha
NMPUPOAHYIO Cpeay Ucxoasd n3 TpeboBaHni B 061aCTU OXpaHbl OKpYXKatloLwen
cpenbl;

obecnevyeHne CHUXKEHUA HEratTMBHOIO BO3AEWCTBUSI XO3SMCTBEHHOW WU
MHOW AleATEeNIbHOCTMU Ha OKPYKaloLLYIo cpefly B COOTBETCTBUM C HOPpMaTUBaMK
B 06/1aCTK OXpaHbl OKPYKalolen cpelibl, KOTOPOro MOXHO [AOCTUTHYTb Ha
OCHOBE WCMNOJIb30BaHUSA HaWNydlNX CYLLECTBYIOLINX TEXHOOMNIM C y4HETOM
3KOHOMMYECKUX U coumanbHblx GaKTOpOB;

obecrneyeHne UHTErpMpoOBaHHOIO W WHAWMBWAOYaNbHOro MNOAX040B K
YCTaHOBJIEHNIO TPeboBaHWKM B 06NaCTU OXpPaHbl OKpyXalowen cpeabl K
CyObEKTaM XO3INCTBEHHON U UHOM AEATENBHOCTH, OCYLLLECTBASIOLLINUM TaKyto
€eATeNbHOCTb UK NTaHUPYIOWMM OCYLLECTBIEHME TaKOW AEATENIbHOCTH;

cobnogeHne npaBa Kaxkoro Ha nosayyeHne 4OCTOBEPHOM MHbOPMaLMK O
COCTOSIHUM OKpYKalollleh cpedbl, a TaKXe ydacTue rpaxiaH B MPUHATUN
peLlleHnn, KacatoLWKUXcs UxX npaB Ha 61aronpusaTHYIO OKPYXKatoLLylo cpeay,
B COOTBETCTBUM C 3aKOHOAATENIbCTBOM,;

OpraHu3auus 1 pas3BUTME CUCTEMblI 3KOMOrMYecKoro o6pa3oBaHuUS,
MeXayHapogHoe coTpyaHu4ectBo Poccuinckon depepaummn B 06nactu
OXpaHbl OKpYKatoLLen cpeapl.

Cratba5.TofTHOMOYMS OpraHoOB rocyaapCcTBEHHOM BNacTn PoccuincKkom
depnepaunmn B chepe OTHOLIEHWM, CBA3AHHbIX C OXPaHOM OKpyxKatlowen
cpeabl
opraHu3aums U pasBUTUE CUCTEMbI 3IKONOMMYECKOro 06pa3oBaHUS,
dopmMnpoBaHnEe 3KOSIOMTMYECKOW KYNbTYpbl;
obecrnevyeHne HaceneHuss AOCTOBEPHOM WHPOPMALIMEN O COCTOSIHUM
OKpY»Kalollen cpeasbl;

BeJeHWe rocyaapCTBEHHOIo yyeTa 0GbEKTOB, OKa3blBaloLUX
HeraTMBHOE BO3[EMCTBME Ha OKPYMKAIOLLYIO cpedy, M MX KnaccubuKaums
B 3aBMCMMOCTW OT YPOBHA M 0GbemMa HeraTMBHOro BO3AEWCTBUA Ha
OKpPY>KaloLLyto cpefy;

3KOHOMMYECKasa OLeHKa BO3JENCTBUA  XO3AWCTBEHHOM WU  WHOM
AEATENBHOCTM Ha OKpPYXKaloLLYyo cpeay;

OCYLLECTB/IEHWE MEXAYHAPOAHOro COTpYAHWYECTBa Poccuinckomn
degepaunm B 061aCT OXpaHbl OKPYXKaloLLLEN cpeabl;
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CraTtbs1 6. [TOTHOMOYMS OPraHoOB rocyjapCTBEHHOM BNacTU CYyObEKTOB
Poccunckon depepaummn B chepe OTHOWEHUW, CBSA3AHHbLIX C OXPAHOM
OKpyXatollen cpeabl

pa3paboTKa, yTBEPKAEHME U peanu3alms LeNeBbiX NporpamMmm B o6n1actu
OXpaHbl OKpyKatollen cpeabl cyobeKToB Poccuckon denepauum;

OCYLLECTBNEHNE MPUPOAOOXPAHHBIX W MHbIX MEp N0 YAyYLEHUIO
COCTOSIHUS! OKpPYXKalolWen cpeabl B 30HAX 3KONOrMYeckoro 6eACTBUSA Ha
TeppuTopusx cyobekToB Poccuinckon degepaumu;

obecrneyeHne HaceneHnss [OOCTOBEPHOM UWHbDOPMaLUMEN O  COCTOSIHWUU
OKpY»Kalollen cpeabl Ha TepputTopusx cyobeKToB Poccuickon deaepaumu;

BefleHWe y4yeTa OO6bEKTOB U MCTOYHMKOB HEraTMBHOIO BO3AEWCTBUS Ha
OKpYKaloLLylo cpefly Ha Tepputopusx cyobeKToB Poccuickon denepaLinm;

Cratba 13. Cuctema rocyaapcTtBeHHbIX Mep no o6ecneyeHuto npas
Ha 61aronpuUATHYIO OKPYKaloLLyto cpeay

1. OpraHbl rocygapctBeHHon Bnactn Poccuinckon denepaumm, opraHbl
rocygapCTBEHHOM BnacTn cybbeKToB Poccuinckon Penepauunu, opraHbl
MECTHOr0O CamoynpaBfeHUs U OOMKHOCTHbIE NMLa 00593aHbl OKa3blBaTb
COAENCTBME TrparkaaHam, OOLLECTBEHHbIM W WMHbIM HEKOMMEPYECKUM
06beIMHEHUSIM B peanu3alunm ux npaB B 061aCTU OXpaHbl OKPYyrKalolLen
cpeabl.

Cratbs 39. TpeboBaHMs B 061aCTU OXPaHbl OKPYKaloLLen cpebl npu
3KcnyaTtaumun 1 BbiBOAE U3 IKCMlyaTalnu 3aHUM, CTPOEHUI, COOPYKEHWUI
N UHbIX OOGbEKTOB

2. KOpuanyeckme n GusnYecKkre nuua, OCyLWECTBAAOWME IKCnayaTaLlmto
3[aHWUN, CTPOEHWUN, COOPYKEHUN U UHbLIX OOBLEKTOB, o0becrneynBatoTt
cob6niogeHMe HOPMAaTUMBOB KayecTBa OKpyXalowen cpefbl Ha OCHOBe
NPUMEHEHNSA TEXHUYECKUX CPEACTB M TEXHONOrMM 06E3BPEXMUBAHUA U
6e30MacHOro pas3MeLlleHna OTX040B MNPOM3BOACTBA M MNOTPeBNEeHus,
06e3BpexuMBaHMa BbIOPOCOB M COPOCOB 3arpsA3HAOWMX BeLWecTB, a
TaKXe WHbIX Haunyylnx CYLLECTBYIOLMX TEXHONIOMMK, 0b6ecnevynBatoLLmx
BbIMONHEHNE TpeboBaHMM B 06MaCTU OXpaHbl OKPYXalolen cpeabl,
NPOBOASAT MEpPOonpUATUS MO BOCCTAHOBEHWUIO MPUPOAHON cpensbl,
peKynbTUBaLMKN 3emMenb, 61aroyCTpoOnCTBY TEPPUTOPUIM B COOTBETCTBUM C
3aKOHOAAaTENbCTBOM.

Cratbsi 77. O693aHHOCTb NOIHOrO BO3MELLEHUSA Bpeda OKpyKaloLwen
cpene
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1. Opuanyeckne u  dU3MYecKUe uua, NPUYNHMBLUME Bpef
OKpy)Kalollle cpefe B pes3ynbrate ee 3arpsA3HeHusi,  UCTOLLEHWUS,
MOPYM, YHUYTOXEHMSA, HEPaLMOHANbHOMO WCMOMb30BaHUA  MPUPOJHbIX
pecypcoB, Aerpajauun U paspylieHUss eCTECTBEHHbIX 3JKONOrMYECKMUX
CUCTEM, NMPUPOJHbIX KOMMIEKCOB U MPUPOAHbIX NaHAWAaGTOB W MHOMO
HapylleHWs  3aKoHOoJaTeNbCTBa B 06/1aCTM OXpaHbl OKpYKaloLlen
cpenbl, 0653aHbl BO3MECTUTb €r0 B MOJIHOM 0GbemMe B COOTBETCTBUM C
3aKOHOAATENLCTBOM.

2. Bpen okpyKawouwen cpene, MPUYUHEHHbIN CYOBEKTOM XO3IMCTBEHHOM
N MHOW [EeATEeNIbHOCTU, B TOM YWUC/IE Ha TMPOEKT KOTOPOM MMEETCH
NMONOXUTENIbHOE 3aK/oyeHne rocyapCTBEHHOM 3KOIOMMYECKON
3KCMNEepTU3bl, BKIOYAA [AEATENbHOCTb MO  U3bATMIO  KOMMOHEHTOB
NMPUPOAHON Cpeabl, NOANEXNT BO3MELLEHMNIO 3aKa34YNKOM U (UTN) CYyObLEKTOM
XO3AMCTBEHHON U MHOW OEeATENbHOCTH.

Cratbsl 79. Bo3meuleHue Bpena, MPUYUHEHHOTO 3[0POBbLIO WU
UMYLLECTBY rpaxaaH B pe3ynbTaTe HapyweHus 3aKoHodaTeNnbCTBa B
06NnacTu oxXpaHbl OKpYKatollen cpeabl

1. Bpea, MNPUYNHEHHbIM 300POBbLI0 U UMYLLECTBY rFpaxiaH HeraTMBHbLIM
BO3ENCTBMEM OKpPYKalollen cpelibl B pe3ysibTate X039MCTBEHHOMW U UHOM
JEeATENbHOCTU OPUANYECKUX N PUSUYECKUX NTNL,, MOASTEXUT BO3MELLLEHUIO
B NOSIHOM 0O6bEME.

3akoH Poccuiickon degepauunmn “O caHUTapHo-
anuaeMnosIorndyecKom 61arornosydynmn HaceneHus” (1999)

CraTtb4 8.
[paxkgaHe nmetoT NpaBo:

Ha 6naronpuaTHYl0 cpeay obuTaHWs, GaKTOpbl KOTOPOK HE OKa3biBaloT
BPEAHOro BO3/ENCTBUS Ha YEIOBEKa;

nojfiydyatb B  COOTBETCTBMM C  3aKOHOAATENIbCTBOM  POCCHMCKOM
denepaunn B opraHax rocygapCTBeHHOW BfacTW, OpraHax MeCTHOro
caMoyrnpaBJ/iIEHUS, OpraHax U yuperkaeHMax rocyqapCTBeHHOM CaHUTapHoO-
3NMAEMUONOIMYECKON CNy*K6bl Poccuinckon denepaumm 1y lopuanyecKmx
ML, MHOOpMaUMIo O CaHUTaApHO-3MMAEMMUOJIOTMYECKOM OOCTaHOBKE,
COCTOSIHMM cpenbl 0buTaHUA, KadecTtBe W 6Ge30MacHOCTU MPOAYKLMM
NMPOU3BOACTBEHHO-TEXHUYECKOTO Ha3Ha4yeHus, TMULEBbLIX MNPOAYKTOB,
TOBApPOB 1S JIMYHbIX U ObITOBbIX HYXA, NOTEHUMANbHOM ONaCHOCTU AN
30POBbS YEJIOBEKA BbINO/HAEMbIX PabOT U OKa3blBAEMBbIX YCNYT;
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OCYLLECTBNATbL OOLLECTBEHHbLIA KOHTPOJIb 3@ BbINOJIHEHUEM CaHUTaPHbIX
npaswun,

BHOCUTbL B OpraHbl rOCy4apCTBEHHOW BNactu, OpraHbl MECTHOrO
caMoyrnpaBJ/IEHUSA, OpraHbl U y4peXAeHUA rocyLapCTBEHHON CaHUTaAPHO-
3ANMAEMUONOIMYECKON CNy»K6bl Poccuinckon Pepepaumm npensioxeHus
06 o6ecneyeHnWM CaHUTAPHO-3INUAEMMONOIMYECKOro  6rarononyyuns
HaceneHus;

Ha Bo3MelleHne B NoSHOM obbeme Bpeaa, MPUYNHEHHOIO UX 340POBbLIO
MAW  MMYLLECTBY BCNEACTBME HapylWEeHWUs APYrMMKW  rpaxkaaHamu,
WHAMBWUAYANbHBIMW  NpeanpUHUMaTEN MU U IOPUAUYECKUMU  NULAMU
CaHUTapHOro 3aKOHOAATENbCTBA, @ TaKXe NPu OCYLLECTBIEHUM CAHUTaAPHO-
NPOTMBO3NUAEMUYECKUX (MPOPUNAKTUHECKUX) MEPONPUATUIN, B NOPSIKE,
yCTaHOBJIEHHOM 3aKOHOoAaTeNbCTBOM PoccnncKon deaepaumu.

Cratba 10.
[parkgaHe ob6sa3aHbl:

BbIMOJIHATL TpeboBaHUA CaHUTAPHOro 3aKOHOAAaTeNbCTBa, a TaKXKe
NOCTaHOBJIEHUN, npeanucaHum n  CaHUTaApPHO-3INMAEMUOIOTNHECKHUX
3aK/I0YEHUM OCyLWeCTB/IAOLWMNX rocyqapCTBEHHbIN CaHUTapPHO-
3ANUAEMNONOrMYECKUIM HaA30P OOIKHOCTHBIX JINLL;

3a60TUTbCH 0 3J0POBbE, TMIMEHNYECKOM BOCNUTAHUN U 06 0BYHEHUN CBOUX
neTeu;

He OCYLLECTB/IATb AENCTBUS, BMIEKYLLME 3a COOON HapylleHUe npaB Apyrux
rpaxgaH Ha oxpaHy 310p0Bbsi U 6/1aronpuUsaTHYIO cpely O6UTaHuS.

Cratbs 15.

lMuuieBble  NPOAYKTbl  AO/IKHbI  yOOBNETBOPATb  GU3MOSIOTMYECKUM
NOTPEOHOCTAM YeslOBEKa WM He [0/KHbl OKa3blBaTb Ha HEro BpefHoe
BO3/EeNCTBUE.

Cratbs 18.

BoaHble 00bEKThI, NCNOJSIb3YEMbIE B LENSAX NMUTbEBOINO U XO3SMCTBEHHO-
ObITOBOro0 BO/JIOCHaOGXEHUS, KynaHWSl, 3aHATUKW CNOPTOM, OTAbIXa WU B
nie4yebHbIX Lensx, B TOM Yucne BoJHble 0O6bEKTbI, PACcrnoNOXKEHHbIE B YepTe
rOPOJCKUX U CENIbCKUX NoceneHum (aanee - BoJHble 00BbEKThI), HE JOMKHbI
ABNATLCA MCTOYHMKAMW OUONOrMYECKUX, XUMWUYECKUX U  DUSUYECKUX
$GaKTopOB BPEeHOro BO3AENCTBUSA Ha YE/IOBEKaA.

Cratbg 20.
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ATMOChEpHbIM BO3AyX B TOPOACKMX W CENbCKMX TOCENEHUAX, Ha
TEPPUTOPUSX MPOMbILNEHHBIX OPraHM3aLnii, a TakKe BO3[yx B paboymx
30HaX MPOM3BOACTBEHHbIX MOMELLEHUIN, MWUMbIX U JPYrUX MOMELLEHUSX
(nanee - MecTa NOCTOAHHOMO WX BPEMEHHOTO NPebbiBaHWA YeNoBeKa) He
[I0/IXXEH OKa3blBaTb BPEAHOE BO3AENCTBME Ha YeoBeKa.

Cratbg 21.

B no4yBax ropofcKux U CeNbCKUX MOCENIeHNN U CEeNbCKOXO3ANCTBEHHbIX
yroguMn cogeprkaHve noTeHuUMallbHO ONacHbIX 47151 Ye/IOBEKA XMMUYECKUX
N OWONOrMYEeCKUX BeELWECTB, OUONOTMYECKUX U MUKPOOUOSIOTMYECKUX
OpraHnM3MoB,aTaKXKeypoBeHbpaanauMoHHOropoHaHe J0/IKEH NPEBLIWATL
npegenbHo AOMNYCTUMble  KOHLUEHTpauun (YPOBHMU), YCTaHOBNEHHbIE
CaHUTapHbIMK NpaBUlaMu.

Cratbs 36.

[MrMeHn4yecKoe BoOCNUTaHWE W o0b6yyeHWe rpaxaaH ob6sa3aTesbHbl,
HanpaBfieHbl Ha MOBbLIWEHWE WX CAHUTAPHOW KyNbTypbl, NPOGUNAKTUKY
3a601eBaHNM 1 pacnpocTpaHeEHNE 3HAHMW O 340POBOM 06paA3€E HMUIHMU.

OcHoBbl 3aKoHogaTeibeTBa Poccuiickon depgepaumnmn o6 oxpaHe
340poBbs rpaxkgaH (1993)

CraTtb4 2.
OCHOBHbIMW MPUHLMMAMK OXPaHbl 300POBbSA FpaxaaH ABNAIOTCA:

1) cobniogeHne npaB YeNoBeKa W rpaxaaHMHa B 006/1acTU OXpaHbl
300p0BbS U 0b6ecnevyeHne CBA3aHHbIX C 3TUMUM NpaBaMu rocyaapCTBEHHbIX
rapaHTum;

2) npuoputeT nNpoduUNaKkTUH4ECKUX Mep B 06J1acTU OXpaHbl 340POBbS
rpaaaH;

3) OOCTYMHOCTb MEANKO-COLMaIbHOM MOMOLLK;
4) coumanbHas 3alULLLEHHOCTb rpaXaaH B cny4vae yTpaTtbl 340P0BbS;

5) OTBETCTBEHHOCTb OpPraHoOB roOCyJapCTBEHHOW BNacTu W yrnpaBneHUus,
npeanpuaTumn, y4dperKaeHnm u opraHusaumn He3aBUCUMO OT (OpPMbI
COOGCTBEHHOCTU, AOMKHOCTHbIX UL, 3a obecrnevyeHue npaB rpaxiaH B
061aCcTK OXpaHbl 340POBbS.

Cratbsa 17.

paxxgaHe Poccunckon dPegepauunn obnagatdr HEOTbEMIEMbIM MPaBOM
Ha OXpaHy 3[10pOBbS. ATO NpPaBO obecrneymBaeTcs OXpaHOM OKpyKatoLllen
NPUPOAHON cpenbl, Co34aHneM OGnaronpuUsaTHbIX YC/IOBUW Tpyda, ObiTa,
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OTAblXa, BOCNUTaHUA M 0BYYEeHUSA rpaxaaH, NPoM3BOACTBOM U peanm3aumen
A06POKa4YeCTBEHHbLIX MPOAYKTOB MWTaHWUA, a TaKXe npefoCcTaB/IEHUEM
HaceneHuo JOCTYNMHOM MeaMUKO-COLManbHOW NOMOLLM.

Cratbg 19.

[parkgaHe WMMEKT NpaBO Ha perynspHoe nofydeHne [AOCTOBEPHOW U
CBOEBPEMEHHOM MHbOPMaLMKN 0 paKTopax, CNOCOOCTBYIOLNX COXPAHEHMIO
3[0pOBbS MAM OKa3biBalOWMWX Ha HEro BpeaHOe BIMSHME, BKlOYas
MHOPMALIMIO O CaAHUTaAPHO-3NUAEMMNONOIMYECKOM 6Naronony4Ynn panoHa
NPOXMBaHUS, PaLMOHaNbHbIX HOPMax MUTaHKsA, O NPOAYKUMKW, paboTax,
ycnyrax, X COOTBETCTBUU CaHUTAPHbIM HOpPMam M MNpaBuiam, O APYrux
dakTopax. 3ta MHbOopMaLMa NpeaocTaBNAeTca MeCTHON agMUHUCTPaLMEN
yepe3cpeacTsaMaccoBOM MHPOPMaLIMKM MTMHENOCPEACTBEHHO rpaXaaHam
no WX 3anpocaMm B MOpsaKe, YycTaHaBnMBaemoM [lpaBUTENBCTBOM
Poccuinckon degepauum.

Cratba 28.

[paxkgaHam Poccuinckon Pegepaunmn, NpPoOKMBaAWOWMM B pPanOHaXx,
NPU3HaHHbIX B  YCTAHOBJIEHHOM  3aKoHOo4aTeNlbCTBOM nopsigxke
3KOJIOTMYECKMU He6/1aronony4YHbIMHU, rapaHTupytoTCS 6ecnnaTtHag
MeAULIMHCKas MOMOLLb, MEANKO-TEHETUYECKUE U PYrMe KOHCYNbTaLWUn U
ob6cnefoBaHUA NpU BCTYM/IEHUM B BGpaK, a TaKXKe caHaTOPHO-KypOpTHOoe
M  BOCCTAHOBMUTENIbHOE Jle4eHne, obecrnevyeHne NeKapCcTBEHHbIMMU
cpeactBaMu, UMMYHOOGWONIOTMYECKMMUK MpenapaTtamMu U U3OeNUaMU
MEeANLIMHCKOIro Ha3Ha4YeHUs Ha NbrOTHbIX YCIIOBUSIX.

3akoH Poccuiickon ®egepaunmn “O6 3K010rn4eCcKoim akernepTmuse”
(1995)

CraTtbq 11.

0653aTe/IbHOM rocy/JapCTBEHHOM 3KONOrMYECKOM IKCNEPTU3E, NPOBOAUMONM
Ha denepasibHOM YPOBHE, NoANEaT:

MaTepuasnbl KOMIJIEKCHOIO 3KOMIOrMYecKoro o6creqoBaHUa Yy4acTKOB
TEPPUTOPUIA, OBOCHOBbLIBAIOLLME NPUAAHUE ITUM TEPPUTOPUSAM NPaBOBOro
ctatyca 0C0060 OXpaHAeMbIX MPUPOAHBLIX TeppUTOpUn deaepanbHOro
3HaYeHUs, 30Hbl 3KONIOrMYECKOro 6eACTBUSA WM 30HblI YPEe3Bbl4aNHOM
3KOJIOTMYECKOW CUTyalLUKU, a TaK¥Ke nporpammbl peabunTaumm 3TUX
TEPPUTOPUN;

3akoH lNMpumopcKoro Kpasi “O6 3Kos10rM4eCcKom o6pa3oBaHnu B
lMpumopckom Kpae” (2001)
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Cratbsi 3. OCHOBHbIE MPUHLMMNBI U HANpPaBiEHUS B 061aCTU 9KOJIOMMYECKOro
o6pa3oBaHus

1. SKonornyeckoe o6pa3oBaHne OCYLLECTBIISETCA HA OCHOBE C/eAYIOLLIMX
OCHOBHbIX MPUHLIMMOB W HaMpPaB/EeHWiA:

0653aTe/IbHOCTM IKONOrMYECKUX 3HAHWK B cUCTEME 06pa30BaHus;

yyacTusi OOLLECTBEHHbIX OObeAMHEHWW W TpaxhaH B peanu3alunu
rocy1lapCTBEHHOM MOSIMTUKMN B 061aCTU IKONOMMYECKOro o6pa3oBaHus;

2. PyKoBOOMUTENN YYpEXOEHWUW, OopraHu3auui W nNpeanpusitui, UHble
JOMKHOCTHbIENNLL @M CNEeLManncTbl, rparkaaHe, CBA3aHHbleCAEeaTENbHOCTbIO,
OKa3blBalLLEN BpeaHOEe BAUSHUE Ha OKPYMaloLlLytd NPUPOAHYIO cpeay U
30pOBbE YenoBeKa Ha TeppuTopmn NMPUMOpPCKOro Kpas, 06s93aHbl MMETb
HEOOXOAMMYIO 3KOMIOTMYECKYD MOArOTOBKY, KOTOpas y4uTbiBaeTca npu
Ha3Ha4YeHMM Ha JOMKHOCTb, aTTecTaLum 1 nepeatrectaLnum paboTHUKOB.

Cratba 13. O6ecneyeHne 3KO0rM4YeCcKoro npocBeLeHns

1. B uenax ob6ecnevyeHUs KOHCTUTYLMOHHOIO npaBa rpaxjaH Ha
[AOCTOBEPHYI0O HWHPOPMALIMIO O COCTOSAHMKM OKpyXKalowen cpeabl MU
dopmMnpoBaHUA HPABCTBEHHOIO OTHOLWEHWUA K NMPUPOLE OCYLLECTBAAETCH
3KO/I0rMYECcKoe MpOCBELLEHNE HaceneHus 4epes3 cpeactsa MacCOBOMW
nHPopMaLMK, My3en, GUBIMOTEYHYIO CEeTb, IKOJSIOrO-NMPOCBETUTENIbCKUE
LEeHTPbI, NTEKTOPUU, IKOJTOTMHECKNE MHNLIMATUBbI U aKLIUN.
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Lead Health Risks at Rudnaya Pristan, Russia

Lead has thousands of uses in modern human life. In order to satisfy
the growing demand for the metal, enormous amounts are produced every
year. As a result, lead pollution and accumulation in the environment
threaten both human health and the environment. It becomes an especially
serious problem in areas where lead is mined and processed. Highly
industrialized countries where these problems take place have to develop
solutions to mitigate the negative effects of lead on human health. Russia
and the United States may serve as perfect examples of countries that
have to deal with high levels of industrial lead pollution.

The present publication concentrates on two lead smelter sites:
Rudnaya Pristan in Russia and Bunker Hill in the U.S. The main focus is on
lead environmental contamination and its impacts on the health of children,
since they are most sensitive to lead exposure and their health damages
are most severe (ATSDR 1997, CDC 1984, 1991). The similarity of the
problems in both countries is likely to produce similar solutions. Therefore,
an exchange of experience and information would prove very useful in
dealing with lead health dangers. The problems at the Bunker Hill (also
known as the Silver Valley) site in Idaho have received much attention and
substantial financing, which helped reduce human exposure to lead and
significantly improved the environmental situation. The lessons learned at
the Bunker Hill site may help solve problems at Rudnaya Pristan in Russia,
where no actions have been taken.

According to data collected by a group of Russian and American
scientists in 1996-1997, lead contamination of the Rudnaya Pristan
and Dalnegorsk district currently poses significant potential health risk
problems to the area residents. Levels of contamination as high as 95000
mg/kg were detected in the soil. On average, soil samples of the residential
yards contained 2095 mg/kg of lead (von Braun et al. 2002). These data
suggest that drinking water, interior dust, and garden crops also likely
contain dangerous levels of lead. The lead levels in people’s blood are
above the “safe” level (10 pg/dl) for most of the residents.

It should not be surprising that the area where alead smelter has been
operating for 70 years is so highly contaminated. The surprise is that since
1930 there has not been a single educational or technical environmental
program to address the environmental and human health concerns.
The residents of the area were simply left to deal with their health risk
problems on their own and are unaware of the risks. To collect precipitation
for watering their gardens, some people in Rudnaya use old casings of
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submarine batteries that were recycled by the smelter. Measurements of
the residues of those casings showed 293000 mg/kg lead contamination.
This sole fact illustrates both the low level of local awareness of the risk
from lead exposure and the poor hazardous waste management at the
smelter.

The main question now is whether and how the current situation
can be changed for the better. The primary responsible organizations in
the district are Primorye Department of the Federal Ministry of Natural
Resources, Regional Administration, Municipal Administration of
Dalnegorsk District, and the private owner of the smelter, Dalpolymetall
company. All of these organizations are obliged by current legislation
(Federal Law of Environmental Protection 2002) to take actions to maintain
a healthy natural environment. However, due to the current political and
economic situation in Russia, none of those stakeholders is able to start
or responsibly take part in a full-size cleanup and project to mitigate lead
exposure. Therefore, for the situation to change the following steps must
be taken:

- determine the full extent of environmental degradation and human
health risk,

- identify the costs and stages of the future cleanup project,
- achieve sufficient financial support,
- create political incentives.

Lessons learned from similar sites worldwide will be helpful. The
Bunker Hill site in the U.S. has experienced conditions similar to the ones
in Rudnaya Pristan. This site also has had old smelter, human health
problems, and critical levels of lead contamination. Unlike in Russia, at
the Bunker Hill site a number of environmental and medical programs
have addressed the issues. The experience accumulated during the past
decades in the Bunker Hill area may be invaluable for Rudnaya Pristan.
Early efforts at Bunker Hill preceded the availability of CERCLA funds in
1980 and involved low-cost, low-technology approaches that could be
implemented at Rudnaya. Therefore, in order to consider the possibility of
improving the situation in Russia, the Bunker Hill site experience must be
carefully studied and, with appropriate accommodationsto local conditions,
be applied in Rudnaya Pristan. Analysis of the efforts applied at Bunker Hill
site will most likely reveal some methods of lead health risk reduction that
would be useful in Rudnaya Pristan. Use of the Bunker Hill site experience,
joined with understanding of the legal frame of environmental issues in
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Russia and reality of Rudnaya Pristan, should provide enough basis to
determine solutions to Rudnaya Pristan problems.

Description of Rudnaya Pristan

Rudnaya Pristan is a small industrial town in the Russian Far East,
approximately 400 km northeast of Vladivostok. The population averages
5,000 people including nearby villages. This area is part of the Dalnegorskyi
District with the administrative center in the city of Dalnegorsk (population
45,000), about 30 kilometers from Rudnaya Pristan. During the Soviet
era, the Dalnegorskyi District was developed as an industrial mining area
because it has one of the richest mineral deposits in the Far East. The
government built numerous mines, plants, and smelters. During that era,
little consideration was given to health risks associated with industrial
pollution. It was national policy for the government to build residential
areas in the immediate vicinity of the industrial sites. Therefore, the
industrial pollution accumulated in and near the people’s houses placing
residents at increased health risk. This situation lasted for a long time
and still exists now, though in the 1990’s comprehensive legislation was
adopted to address the standards of environmental quality and in 1993 it
was constitutionally acknowledged that people have the right to a clean
environment (Constitution 1993).

The Rudnaya Pristan smelter, located at the mouth of the Rudnaya
River approximately 1.5 km from the bay, was established in 1930 by the
actor Yul Brynner’s family. Itis known to be the only remaining open-hearth
furnace in Russia utilizing the British “Newman” process. The plant was
nationalized by the Soviets in 1932 and few technological improvements
have since been made. Therefore, at present the main technological
processes are much like they were in the 1930s. One of the few updates
was the installation of a mechanized forkliftin 1970, to replace hand labor
to stir the ore. The plant appears to be in abject disrepair operating with
technology of 1930’s and with few health or safety precautions..

Starting in the 1930s, industrial development of Rudnaya Pristan
brought a variety of pollution into the area. Sources of environmental
pollution included construction, operation of the smelter, transportation,
and related poor hazardous waste management. Air pollution remains one
of the main environmental problems. Particulates of high lead content
came from the smelter stacks and were distributed throughout the site
with the wind. From this airborne transport and deposition, lead and other
heavy metals accumulated ubiquitously and contaminated soils, water,
houses, and gardens. Data from other sites with similar industry suggest
that breathing air filled with lead-contained dust contributes to lead-
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associated health problems of the local population (ATSDR 1988, ATSDR
1994, ATSDR 1997b, CARB 1997, USEPA 1995).

There is evidence of SO2 emissions extending about 2 kilometers to
the west of the plant (Wilson 1999, von Braun et al. 2002). An approximately
3 km strip around the smelter is denuded and heavily eroded. The shrubs
and trees growing in this area are stressed, lack normal lichen cover
and exhibit poor, abnormal growth due to sulfur dioxide emissions. Plant
extracts have been reported to have 0.3 mg/I As, 9 mg/l Zn, 20 mg/I Pb
and 0.5 mg/I Cu (Kachur 1996).

The environment of Rudnaya Pristan has been studied for a number
of years, and area soils have been found to be highly contaminated with
heavy metals, such as Pb, Cd, Zn, Cu (MNRRF 1999, von Braun et al.
2002). A recent study, conducted in 1997-1999, revealed dangerous
concentrations of lead in soil near the smelter and throughout the town
(von Braun et al. 2002). Sampling efforts focused on roadsides, gardens,
yards, riverbanks, railroad beds, beaches, and playgrounds. Soil samples
taken from residential gardens averaged 2200 mg/kg Pb, which exceed
USEPA remedial trigger levels of 400-1200 mg/kg (Federal Register
2001). School areas and playgrounds in Rudnaya Pristan averaged 550
mg/kg, with a maximum of 1350 mg/kg soil Pb. One paint sample was
collected and contained 0.75% Pb, compared to the U.S. trigger level
of 0.5%. In Rudnaya Pristan, the exteriors of houses were commonly
painted with lead-based marine paints salvaged from ship maintenance
activities in the local port (von Braun et al. 2002). Table 1 shows that
soil lead contamination levels up to 95000 ppm were found at Rudnaya
Pristan. The highest levels were from the samples near the railroad where
lead concentrate was spilled. Even the lowest concentrations of lead at
locations farthest from the smelter still show contamination160-896 ppm
far exceeding background level. Exposure to lead from contaminated soil
through ingestion is acknowledged as the primary pathway for children
(Lanphear et al. 1998, Xintras 1992, USEPA 1986, Yankel et al. 1977,
Roberts et al. 1974).

Another important pathway of exposure to lead is consumption of
locally grown fruits and vegetables. It is common in the Russian country
side, and is true in Rudnaya Pristan, that people try to grow as much food
as possible in their gardens in order to avoid buying food at the market
and to ensure a quality food supply year round. Primarily, people grow
potatoes. This main food item is grown in larger quantities than any other
crop. In Russian cuisine potatoes are almost always peeled and washed
which excludes risk of ingestion of contaminated soil with consumption
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of the potato. On the other hand, lead contained in soils of the area may
be accumulated in tubers of the plant and thereby be ingested. Second
to potatoes are tomatoes, cucumbers, and a number of berries. Both
tomatoes and cucumbers are popular summer foods used primarily for
making salads, and marinated or preserved for winter in large quantities.
In preparing these vegetables, they are always washed and that reduces
risk of ingestion of accumulated lead-containing dust. Like potatoes these
vegetables also mayaccumulate lead intheirtissuesfromthe contaminated
soil on which they are grown. Since potatoes, tomatoes, and cucumbers are
consumed year round it may mean year round exposure to lead for most of
the families in Rudnaya Pristan. Another important part of the local diet is
berries. Strawberries and currants along with some other berries are used
mainly for making jams for wintertime consumption. In preparing jam, the
berries are also always washed and so the lead-containing air deposited
dust does not get ingested. If the locally grown berries accumulate lead
from the contaminated soil, exposure to lead from this source is mostly
during fall and winter periods. However, the berries are also often eaten
by local children without washing and that is a source of exposure to lead
from air dust. Other crops, although grown in the gardens, represent a
much smaller portion of the local diet.

The locally grown crops collected by Russian researchers in Rudnaya
Pristan.ltwasfoundthatsomevegetablesandfruitshavebeencharacterized
as yielding average dry weights of 16.5 mg/kg Pb, 5.6 mg/kg Cd and 32.0
mg/kg Zn in strawberries, with lesser but significant levels indicated in
potatoes, cucumbers and tomatoes (Kachur et al. 2002). Another study
conducted by the author in 2003-2005 revealed high concentrations of
heavy metals in edible parts of potatoes grown in Rudnaya Pristan and
neighboring villages. Concentration of Pb ranged from 0.08 to 23.93 pg/g
(2.22 ug/g average). Concentration of Cd ranged from 0.2 to 1.27 pg/g
(0.39 ug/g average). Concentration of Zn ranged from 7.39 to 46.14ug/g
(22.19 pg/g average). Concentration of Cu ranged from 0.78 to 7.23 pg/g
(3.10 pg/g average).

Health studies of the whole Dalnegorsk District conducted during
the Soviet era revealed the anomalous structure and extent of local health
problems. Respiratory pathologies and infections hold the first place in the
structure of diseases and health problems. In 1987-1989 on average there
were 538 cases of respiratory problems per thousand residents per yeat,
the highest rate among all industrial centers of Primorye. At the same time
there were 1048 and 1010 cases of respiratory problems per thousand
children in Dalnegorsk and Rudnaya Pristan, respectively. Starting in 1981,
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there a steady increase of heart pathologies in children of O — 14 years was
noted (Kachur 1996).

There has been no comprehensive health study conducted at Rudnaya
Pristan regarding lead health hazards. It is noted from direct observation in
the town that residents do have health problems that could be associated
with lead contaminated environment. For instance, residents of “Milaya”
street, which is the closest in the city to the smelter, complained of their
child’s physical condition. They said that their seven-year-old boy had
health problems ever since birth. The list includes 2% visual capacity
of one eye, annual bronchial respiratory troubles and absence of high
temperature when sick. Since they live close to the smelter, less than half
a kilometer, they are likely to suffer from the heavy metals contaminated
dust and smoke coming from the smelter. The soil samples of their garden
and yard yielded from 1,800 to 4,610 ppm of lead which rates among the
most polluted in town.

Other data collected by Russian researchers also indicate that lead
accumulates in the bodies of area residents and may harm their health.
According to the results of a survey conducted in 1986 and reported by
Kachur (1996), hair lead levels in kindergarten children averaged 5.6 pg/
g and ranged to 9.6 ug/g, compared to background levels of 0.44 pg/g
(Table 8). Hair lead levels of smelter workers averaged 286.6 pg/g, which
is significantly higher than background samples yielding 6.7 ug/g, taken in
Terney, an unindustrialized town about 100 km north of Rudnaya Pristan.

Bunker Hill Super Fund Site Experience

The Bunker Hill site area has experienced one of the most severe
epidemics of lead poisoning in the world. From the 1890s and until the
1970s the situation was not recognized as critical and no major actions
were taken to protect the residents from the effects of industrial pollution.
The verylocation of the large industrial complexin a small valley surrounded
by mountains and the scale of production resulted in widespread
contamination of the whole area with heavy metals and seriously affected
the health of the people living there. In the mid-1970s, after the baghouse
fire, attention was drawn to the disastrous situation at Bunker Hill, and the
firstassessments were madeto estimate the healthimpacts duetoindustry.
In the1980s significant steps were taken by all levels of government to
address the problem. A comprehensive plan to improve the situation and
reduce health risks was developed and a Superfund project was started. As
a result of multiple efforts applied by federal, state, and local powers within
the past decade tremendous progress was achieved. Contaminated soils
were cleaned up to acceptable levels in the towns of Kellogg, Smelterville,
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Pinehurst, Wardner, and Page located on the site. Communities received
the necessary support to mitigate and avoid the lead hazards. As a result
of these actions the blood lead levels of the residents of the area have
dropped radically in comparison with the 1970s and early 1980s and lead
health risks in the area have been practically eradicated.

The entire Bunker Hill story can be clearly divided inthree phases. First,
ittook yearsforauthoritiesto recognize the problem. Alead health study was
conducted in 1974, which found that people living in the area are severely
lead poisoned. Only ten years later, after passage of CERCLA, Bunker Hill
was added in National Priorities Listing. Second, once the problem was
acknowledged, steps were taken to mitigate the adverse health effects
while cleanup actions were planned and implemented. These measures,
from early health response and monitoring activities to a comprehensive
lead health intervention program, helped greatly to reduce the lead health
risks at the site. And third, during the past decade, residents of Bunker Hill
were gradually relieved of heavy metal contamination of the area through
the cleanup actions accomplished by the U.S. Environmental Protection
Agency and the state. The 25 year period spans from a local environmental
and health crisis to achievement of relative safety and stability. It took over
a quarter of a century for citizens to have their right for clean environment
satisfied. Fortunately, it did not take longer and the problems were at last
addressed properly and solved.

The two sites, on opposite sides of the Pacific Ocean, have much in
common with respect to environmental and health problems. While the
situation at Rudnaya Pristan in Russia remains critical and unattended,
the Bunker Hill site is an example of proper measures taken to mitigate
and eradicate lead health hazards. A closer look the situations in Russia
and the United States shows differences, but those differences do not
preclude deployment of the American experience on Russian soil. Home
yard and community dust control, re-vegetation and greening efforts,
biological (blood lead) monitoring, nursing follow-up, parental awareness,
and public/school education programs are examples of things which, with
proper planning and consideration, could be done at Rudnaya Pristan.
Although these actions cannot not guarantee an acceptable reduction of
lead health risks in the community, these measures should prove to be
effective and make a difference without a prohibitively expensive project of
soils cleanup and families relocation.

Lead Health Risk Assessment at Rudnaya Pristan

In order to understand the situation in Rudnaya Pristan, it is necessary
to estimate the extent of lead poisoning at the site. This was done by means
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of blood lead sampling and evaluating through modeling based on data of
environmental lead contamination data. The modeling was done by means
of Integrated Exposure Uptake Biokinetic (IEUBK) Model.

The IEUBK Model was developed in the United States in order
to predict blood lead concentration in children exposed to lead from
environmental contamination (TRWL 1994, USEPA 1994). This software
combines estimates of lead intake from lead in air, water, soil, dust,
diet, and other ingested media, with an absorption model for the uptake
of lead from the lung or gastrointestinal tract, and a biokinetic model of
lead distribution, and elimination from a child’s body, to predict the likely
distribution of blood lead for children of ages 6-84 months exposed to lead
in these environmental media (TRWL 1994, USEPA 1994). The model was
made to provide estimates for children since they are most sensitive to
lead exposure and their health damages are most severe (ATSDR 1997,
CDC 1984, 1991).

Environmental data obtained at Rudnaya Pristan by von Braun et
al. (2002) during 1996-97 studies, previous research at the site done by
Russian scientists, and data collected by the author in 2003-05 were used
to conduct human lead exposure risk assessment analysis involving IEUBK
Model and methods of Geographic Information Systems (GIS). The purpose
of the analysis was to predict the actual lead health hazard situation of
Rudnaya Pristan and provide the basis of the lead risk assessment of the
study area.

The IEUBK model analysis can give estimates for some known
locations in Rudnaya Pristan. Although such estimations are good to show
whether there may be problems in town, these data cannot provide an
overall view of whether the situation in the whole settlement is catastrophic
or if there are only some parts of town that call for action. Judging only
by the soil contamination data and comparing it to historical data from
Bunker Hill Superfund site it can be inferred that people in Rudnaya Pristan
are being severely lead poisoned similar to the Silver Valley site in Idaho.
But since there are some obvious differences between the two sites, a
careful exposure assessment involving spatial data should help create a
representation of where and how big the health problems in town are.

After conducting IEUBK analysis for each location, the existing
and derived data were inserted into the digitized GIS shapefile table
representing the analyzed locations. Then the IEUBK predicted blood lead
values were subjected to spatial interpolation GIS procedures in order to
create approximate representative estimations of the predicted by the
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model extent of the Rudnaya Pristan health problems associated with
elevated blood lead levels.

Blood lead concentration predictions were produced by IEUBK
model according to four scenarios a, b, ¢, and d. Scenario a used only soil
contamination data from research conducted in 1996-97. Scenario b used
same data, but also employed data on bioavailability of lead in soil and
modeled lead concentrations in indoor dust. Scenario ¢ used all available
data before 2003 and modeled exposures from lead in soil, dust, air, and
locally grown foods. Scenario d used data on lead content in soil and main
local food item potato from the research conducted by the author in 2003-
05. Results were displayed as graph of distribution probability percent for
range of ages 0 — 84 months. Geometric mean values of blood lead level,
maximum predicted blood lead concentrations, and probability percent of
children with lead concentration above 10 pg/dl were recorded.

In scenario “a,” geometric mean values ranged from 3.5 to 19 pg/dl
blood lead concentration, suggesting that, in some parts of town, there are
children with elevated blood lead levels and in other less contaminated
areas children are at less risk of lead poisoning. The highest geometric
mean values were obtained for areas closest to the smelter, as expected.
The mean blood lead concentration of 19 ug/dl, predicted for that area, is
known to cause serious health damages (CDC 1991) and for such reasons
the U.S. standard was decreased to 10 pg/dl (USEPA 2001).

It is noteworthy that even at point “e4”, a sample with least soil
lead concentration (160 pg/dl), the IEUBK model showed that there is a
possibility for a child to have an elevated blood lead level, 13 pg/dl. This
suggests that children may have elevated blood lead levels anywhere in
town. The probability percent of children with elevated blood lead levels
ranges from 1.2% to 90.7%. Such estimations indicate that there may be
large differences within the area. USEPA considers 5% to be unacceptable
and requiring actions to reduce exposure to lead. Overall it can be observed
that for scenario “a,” the IEUBK model generally predicts high blood lead
concentrations, but does not portray the situation as catastrophic because
only the areas closest to the smelter are of serious concern. Compared
to scenario “a,” the scenario “b” estimated that children in most of the
town have elevated blood lead levels and in some areas the situation is
serious.

Scenario “c,” although not completely based on data obtained by
approved in the U.S. methods from the site and based to some extent on
estimations of exposure, was an attempt to model as close to the real
situation in as possible. Thus, scenario “c,” while carrying the least degree
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of credibility in respectto building analysis on many assumptions, isthe one
most likely of the first three scenarios to represent the reality in Rudnaya
Pristan. First, it was found that only one result predicted a geometric mean
blood lead level below 10 pg/dl, 9.2 ug/dl for point 4. At the same time for
the same point, the maximum possible value of blood lead concentration
was predicted 35 pg/dl. At this location where the soil concentration is
the least in town the IEUBK model predicted 40% probability of blood lead
level above the 10 pg/dl level. The whole town was estimated to have
high blood lead levels. The maximum possible blood lead level on site was
assessed at 120 pg/dl. For children living near the smelter and/or the
railroad, geometric mean blood lead concentrations were estimated to be
in between 20 and 34 pg/dl, which means significant lead poisoning. The
model calculated, that for most of the town, there was a 90% probability
for children to have elevated blood lead levels. Such results show that the
situation in Rudnaya Pristan is serious and all known pathways of exposure
cause health problems associated with lead poisoning. Scenario “d”
produced results similar to scenario “c” indicating that only in the southern
part of Rudnaya Pristan (farthest from the smelter main stack) the most
likely average blood lead levels are below 20 ug/dl.

In 2005 in towns of Dalnegorsk, Serzhantovo, Monomakhovo, and
Rudnaya Pristan there was conducted actual blood lead testing of children,
whichwasfinanced by Blacksmith Institute and organized by the Far Eastern
Health Fund and Dalnegorsk Division of the Center of State Sanitary and
Epidemiologic Supervision for Primorye. In Rudnaya Pristan 120 children
were tested and over 50% of them had blood lead concentrations above
the “safe” level of 10 pg/dl. The blood lead level ranged from 1.6 to 56.7
ug/dl (average 12.4 ug/dl). Spatially, the children at the highest risk of lead
poisoning live closer to the smelter in the central, eastern and western
parts of town. Most of tested children live in the southern part of Rudnaya
Pristan where lead health risk is lower. These data generally support the
results of IEUBK-GIS analysis thus indicating that presented methods
of lead health risk assessment could be successfully used for purposes
of developing risk mitigation measures and environmental remediation
project.

Rudnaya Pristan Environmental Restoration Project

The area of Rudnaya Pristan is known to be highly contaminated
with heavy metals. The smelter, located within town borders, serves as the
main source of pollution for air, soils, and water. Adverse health effects
of exposure to heavy metals, most of all lead, are well known and it is
assumed that residents of the site suffer health problems due to constant
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exposure. According to law people have the right to claim compensation for
their health damages caused by a contaminated environment (Constitution
1993, FLPHC 1993, RFLEP 2002). The law also states that should there
be health damages to the population, response measures and cleanup
or exposure mitigation actions are to be taken (RFLEP 2002). Hence, the
need for creation and implementation of a comprehensive environmental
project to address the issues of environmental quality and public health in
Rudnaya Pristan is paramount and supported by the law.

Suchaprojectwouldaimforsubstantialimprovementofenvironmental
quality, elimination or, at least, drastic reduction of residential exposure to
heavy metals, and restoration of the damaged environment. The creation
of such a project can benefit from the vast experience of a similar site in
the U.S., the Bunker Hill Superfund Site in Idaho. Despite the differences
between the two nations, both the Russian and American sites share many
features and a successful project completed in Idaho may bring valuable
approaches to the Rudnaya Pristan project.

The actions necessary in Rudnaya Pristan are similar to those taken
at the Bunker Hill site and include, but are not limited to, health monitoring
and intervention, relocation of families, soil cleanup, and environmental
awareness programs. It is more important, however, to determine how the
project is to be planned and who would be responsible for implementation
and financing.

The first stage of the project would be to gather information which
would demonstrate that residents of heavily polluted areas suffer health
problems and that these problems of environmental contamination and
residents’ health could not be solved by relying only on local resources.
The basis of such data is already provided by the work done on the site by
researchers of the region. Itis already admitted that Rudnaya Pristan is one
of the most contaminated cities in Russia. A government sponsored health
study to reveal the connection between the environmental pollution and
health problems of the population should be conducted and will serve as a
proof for the need of action. After scrutinizing the collected data, authorities
can decide whether Rudnaya Pristan is eligible for the status of “extreme
ecological situation zone” and, accordingly, apply to the Government of
Russia for the area to gain such status.

The results of the lead exposure assessment show the need for
immediate actions. If nothing is done, the situation would not change and
people would continue to suffer from lead exposure and health problems
related to industrial pollution. The Russian reality at present is such that no
expensive project similar to the Bunker Hill Superfund Site is achievable.
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It is neither within present government policy, nor affordable, to undertake
an extensive cleanup of the area and run a comprehensive medical help
program at the site. The administrations of Dalnegorsk District, Primorskiy
krai, and the federal environmental agency are not presently involved in
developing a project to solve the problems of Rudnaya Pristan residents.
Years ago Russian scientists proposed relocation of the population, use of
antidotes to lead by the local population, and health intervention activities,
but none of these actions were even considered by authorities. People of
Rudnaya Pristan have been kept unaware of lead hazards and some of
them would not dare to talk about it aloud fearing that the plant would be
closed and they would be left without jobs.

Of all the actions that may be applicable to improve the environment
for people in Rudnaya Pristan two primary criteria are, that they (1) minimize
pathways of exposure to lead and (2) are low-cost. The criterion of low-cost
is explained easily: the more funds to be requested for the project, the less
feasible the proposal will be.

Therefore, the way to determine the actions to implement is to use
knowledge of the area and local conditions and to assess the actions which
would eliminate or reduce pathways of exposure and make a situation
closer to scenario “a” (soil exposure only), than to scenario “c” and “d”
(multiple exposures). Scenario “a” is likely the most realistic goal since

most soil will not be cleaned up in the foreseeable future.

The children in Rudnaya Pristan breathe polluted air. Air, filled with
lead-containing particles, also contaminates soil and indoor dust. Indoor
dust is significant in the scheme of the exposure as could be seen from the
comparison of scenarios “a” and “b.” Contaminated soil is an important
pathway of exposure and also transfers lead to indoor dust and homegrown
food. Crops, raised on contaminated soil, are the final component of
exposure.

Air quality could be improved by installing better dust-catching and
filtering equipment at the smelter. Therefore, the administration of the
smelter, either on their own or by agreement, by enforcement, or with help
from environmental authorities should install better techniques to comply
with air standards and reduce air pollution. Once that is done, the blood
lead levels should go down immediately as happened in Bunker Hill. It
would also notably improve the health of the local population by decreasing
incidents of respiratory illnesses, which are now significant. In 2004
smelter owner company Dalpolymetall promised that it would remodel the
plant and would no longer smelt lead from concentrate. This gives hope
that problem of air pollution could be solved
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Unlike the air pathway, exposure to dust could be minimized by
actions of the residents themselves. It is assumed in scenarios “b,”
“c,” and “d” that soil lead concentration contributes 70% of indoor dust
contamination. By creating a public awareness program and explaining how
soil contamination could be prevented from entering houses, indoor dust
lead concentrations could be greatly reduced. Unlike in some American
households, in Russian families people traditionally do not walk inside with
their street shoes. Also, an average family washes the floor in the house
once a week and the floor of the corridor may even be washed everyday. Not
all Russian families have vacuum cleaners, but their carpets are regularly
cleaned (usually by taking them out of the house) and sometimes washed.
The floor beneath the carpets is washed weekly. All that could be asked
from residents is to implement even stricter standards of cleanliness in the
house. Distribution of free or inexpensive vacuum cleaners, like was done
at the Bunker Hill site, would also contribute to reduction of indoor dust
mass and lead concentrations.

Another aspect of house dust lead reduction is that old railroad
ties should not be used as firewood or for any other purposes. Materials
burned in stoves contribute significantly to indoor dust. All old railroad ties
should be collected by the authorities or administration of the smelter and
removed from public access.

Lead-based paint, another source of lead in house dust, should be
removed from households. At the moment, there is no proof that residents
paint the interiors of their houses with lead based paint. The interior walls
of most Russian houses and apartments are not painted, but decorated
with wallpaper. Usually window frames are painted in all houses, but a
special survey is needed to determine whether lead-based paint is used. If
it is, then residents should be supplied with lead-free paint and educated
about lead-based paint hazards. Undoubtedly, nobody would like to risk
the health of their children and residents would repaint. Authorities should
sample houses for lead-based paint and help families repaint by providing
paint, equipment, or physical help.

Reducing exposure to contaminated soil is more difficult since it
will not be cleaned up in the near future. Public awareness may reduce
this exposure route significantly by explaining to people how they should
control their children’s activities. It was shown in the 1996-97 studies by
von Braun et al. (2002) that playgrounds, river and sea beaches (except
in the immediate vicinity of the port area) are less contaminated than the
rest of the town. Therefore, children should be encouraged to spend more
time in those areas. On the other hand, playing with garden or yard soil and
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near the railroad must be strictly prohibited. It is known that children ingest
soil and by playing on the railroad may swallow a pure concentrate with up
to 202029-ppm lead content (von Braun et al. 2002) and a 37% absolute
bioavailability (Kachur 2002). Both elimination of this source and access
to it should be the first priority. By controlling the behavior of children and
identifying relatively clean and safer play areas, exposure to contaminated
soil could be reduced to some achievable minimum. This approach may
prove difficult for active and disobedient children, but without soil cleanup
it seems to be the only way. Fencing areas of high contamination like the
port area should also help reduce exposure.

Exposure to lead from garden crops may even be more difficult to
reduce than from soil. Most of the population in Rudnaya Pristan gets
significant portions of their food from gardens and would not give it up
because they cannot afford to buy all of their food from the store. The only
way to change this is to provide people with land in areas where the soil is
relatively clean. Generally, this is possible, because all the land in Russia
belongs to the government and could be given to families as compensation
for health damages resulting from industrial pollution. The process of land
distribution could be complicated though and involve court and/or special
commission decision, but is doable, as government distribution of land
is @a common practice in Russia. Another problem would be that the new
cropland would be far from the residences so some people may refuse
to walk that distance and prefer land that is contaminated, but is close
to their house. Some people would likely resist the notion that their own
land, in fact, is dangerous to use. Also, new land would most likely require
additional work to clear the forest, plow, and fertilize.

An ideal situation would be to provide families not only with land but
also with long-term no or low interest loans to build houses or with new
government built apartments or houses farther from the smelter and near
the new farm land. It basically means relocating families from the danger
zones. Such a project will most likely not be implemented, since it would
involve considerable amounts of money and was not done after being
proposed years ago by Russian scientists. Nevertheless, it remains one
of the options, if the amount of financing and details of this project are
calculated and proven viable within the total funding scheme of a Rudnaya
Pristan environmental restoration and lead exposure reduction plan. The
houses located close to the smelter are not new or expensive. Most of
those buildings are old and poor to live in. Residents would cooperate and
work toward any idea of the government to help them move to a new home,
especially after learning more about lead health dangers.
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If relocation is not workable, or before relocation, people should
be advised about contaminated garden crops. Probably the only thing
residents can do is not let children eat any unwashed fruits, vegetables,
or berries either from the garden or the wild. This way children would at
least not eat contaminated dust that accumulates on those crops while
they were growing. In summary, locally grown food will remain a substantial
part of the local diet and reducing contamination in garden crops will be a
complicated part of the Rudnaya Pristan project.

Several actions are needed regarding the railroad. First, the railcars
that are used to transport lead concentrate to the smelter have to be
reconsidered in design or use so that the transported concentrate does
not spill and contaminate the town. For instance, special covers on top of
the railcars could be installed, or the lead concentrate could be loaded to
only half the capacity of the cars.

Second, the length of the railway, at least within the city boundaries,
must be remediated, regardless of methods. Currently, this is likely the
most hazardous public place in town and elimination of this threat would
substantially reduce lead exposure of local children. Once these actions
are taken, danger associated with the railroad will be minimized. Finally,
old railroad ties should not be abandoned in town. They must be taken to a
specially designated disposal area and residents should not be allowed to
re-use those ties for any purpose. Residents should be prohibited to walk
on those ties and children should not be allowed to play around them.

Of these actions, only cleanup of the railroad requires a substantial
investment. This cost, though not as big as cleanup of the whole town,
would have a tremendous positive effect if implemented. If some funds are
ever appropriated for the Rudnaya Pristan project, a portion of them should
be applied to cleanup of the railroad. It is also important that present and
former owners of the railroad pay partial or full costs to clean it up.

Old submarine battery casings, thatare currentlyjust scattered around
town near the smelter and are used by some residents to collect rainwater,
should all be collected and disposed of,along with the old railroad ties. A
sample of rusty dust from one such casingyielded 293,000 ppm of lead, the
highest concentration found in the area. People use the rainwater collected
in these containers to water their gardens, thus contaminating their soil
and crops. These battery casings must be collected by the administration
of the smelter and removed from public access. The administration of the
city should issue an order for the residents of the area to cease using these
casings and for management of the smelter to collect them. Another option
may be a thorough cleaning program for these casing before giving them
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to people. But creation and evaluation of such program are questionably
practicable regarding local conditions.

Public awareness programs is among the cheapest measures to
accomplish and among the most efficient in reducing blood lead levels
(PHD 1999, TG 2000). Both adults and children should be educated about
negative effects of lead on human health and ways to reduce or avoid
exposure to heavy metals in their families. The information should be
delivered to people in public meetings and in the form of printed media,
similar to how it was done in Bunker Hill. Information that has been
presented in the present work should be given to people in an easy-to-
understand, clear format. Even people who do not care much about their
own health would take steps to reduce exposure for their children and
substantial progress could be achieved.

Education of children could be done in schools and kindergartens in
the form of interactive games, lessons, and lectures. These programs are
also cheap to implement and can easily be authorized and organized by
the departments of public education of Rudnaya Pristan and Dalnegorsk.
Children should be told what lead is, why is it dangerous, how it enters
the body, and how they can stay away from exposure. If children were told
these things, both in school and at home, a reduction in blood lead levels
would be achievable.

Organization of health intervention, medical help, and monitoring
programs, although they would require substantial while not excessive
funding, must be done regardless of whether or not other proposed actions
are implemented. Most importantly, children of the area should be tested
for blood lead levels. The relation between the lead concentrations and
health problems are known from world medical experience. Accordingly,
each case of elevated blood lead level should be studied and the reasons
for the increased blood lead concentration should be identified in order to
reduce that individual’s exposure to lead.

Special attention should be paid to the health of children because they
are more sensitive to lead exposure than adults. The local administration,
using funds from within or outside Dalnegorsk District, can issue an order
of obligatory blood lead testing in schools and kindergartens; similar
orders are common place in Russia. From already conducted general blood
tests of children in Rudnaya Pristan some effects that could be related
to exposure to lead are seen (Kachur 1996). By measuring the blood
lead concentrations in children the relationship between the observed
adverse health effects in the population and industrial pollution could be
developed. Such findings would help in treating patients and could also
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serve as grounds for involving resources outside of the area to improve the
environmental situation.

A health program in Rudnaya Pristan would prove less troublesome
and cheaper than at Bunker Hill, but it would not be less effective. This
action should be the primary one to accomplish on site and shall be the
basis of success for the whole Rudnaya Pristan project.

CONCLUSIONS AND RECOMMENDATIONS

Lead is the primary contaminant of the Rudnaya Pristan area. Local
residents are generally unaware of lead health risks and suffer from poor
hazardous waste management, spills of lead concentrate, polluted air, and
exposure to lead from the locally grown crops. Previous studies indicate
that people living in Rudnaya Pristan are likely to have high blood lead
levels and be diagnosed with various stages of lead poisoning. A proper
health and lead exposure study could better define the situation critical
and confirm the necessity of actions to reduce lead health risk.

Improvement of the situation in Rudnaya Pristan is possible within
the existing legislation and administrative structure. It is clear that laws
protecting environmental quality are being violated. By following the proper
procedures, local or regional administrations could start the process of
making Rudnaya Pristan attain the status of “zone of ecological disaster.”
This would lead to involvement of federal funds to solve the environmental
problems.

A site similar to Rudnaya Pristan, the Bunker Hill site in US, Idaho,
has experienced one of the most severe epidemics of lead poisoning in the
world. As aresult of multiple efforts by federal, state, and local governments,
within the past decade tremendous progress has been achieved to improve
environmental situation and reduce health risks.

Rudnaya Pristan and Bunker Hill sites have much in common with
respect to environmental and health problems. The situations in Russia
and the United States are somewhat different, but those differences
do not preclude use of the American experience on Russian soil. Home
yard and community dust control, re-vegetation and greening efforts,
biological (blood lead) monitoring, nursing follow-up, parental awareness,
and public/school education programs are examples of steps which, with
proper planning and consideration, could be applied in Rudnaya Pristan.
Most of the actions taken at the Bunker Hill site can be efficiently carried
out in Primorye but for much less money than was spent in the U.S. and be
just as efficient.
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The lead health risk assessment conducted for Rudnaya Pristan,
although simplistic and approximate, predicts incidence of elevated blood
lead levels in the whole town with health risks increasing in the vicinity of
the smelter.

To remediate the situation, my proposal is to:
- organize public awareness and children’s education programs,

- organize a health monitoring and intervention program with
obligatory blood lead testing of children

- give people uncontaminated farm land,

- order better hazardous waste management for the smelter
administration,

- apply for status of “extreme ecological situation zone” for Rudnaya
Pristan,

- fence industrial zones and areas of high contamination,

- conduct a survey of lead-based paint use and distribute non lead-
based paint for repainting of houses,

- cleanup the railroad area and change methods of lead concentrate
transportation

- reduce air pollution of the smelter,
- relocate families.

With the exception of relocation of families, all of the proposed
measured are considered workable and achievable. Itis estimated thateven
without a costly comprehensive soil cleanup—as was performed in the US,
substantial progress can be achieved and high lead poisoning prevented.
It is important that findings of the present work be translated into Russian
and made available to Russian scientists, government structures, public
organizations, and residents of Rudnaya Pristan. This way improvements
in Rudnaya Pristan could be achieved and the health of the local residents
improved.
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