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BBEAEHWE

HemeHee 8 000 neT npoLwno cTEXNOpP, KAKNI0AW Havann UCNoNbL30BaThL
W BbINIABNATb CBWHEL, 4YTO MNOATBEPHAEHO APEBHUMU MNpeamMeTamMu
KYNIbTYPbl U MCTOPUYECKMMM aHHbIMU. HEe MeHee A0ArON ABNAETCS U UCTOPUA
HeraTMBHOro BO3AEeMCTBUSA CBUHLIA Ha 300pOBbe YenoseKa. Eule B | Beke
0O H.3. ApeBHepUMCKuM ¢punocod ButpyBuyc nucan o HeecTeCTBEHHOM
uBeTe nMua padbo4ymx LIEXOB MO BbIMJIaBKEe CBUHUA, OTMevas, 4TO AbiM
nNaBWIbHbIX Neden «paszpywaeTr Kposb» (Turner, 2000). B Hactoswee
BPEMS U3BECTHO, YTO CBUHELL MOXET COXPaHATLCA B OpraHU3me YyenoBeKa
ropamu U paspylwartb ero, 0cCO6eHHO BO34eNCTBYSl HA HEPBHYIO CUCTEMY,
YKENYyAOYHO-KULLIEYHbIM TPAKT U KPOBETBOPHbIE OpraHbl. B 0C060 Taxenbix
clyqasix oTpaB/ieHWe CBMHLOM (CaTypHU3M) MOXKET NpuMBECTU K notepe
3pEeHUs 1 cnyxa, napanuyy uim netanbHomy ucxogy (Hoekman, 2001).

BmecTe ¢ TEM UMEKOTCA ThICAYM NPUMEPOB NPUMEHEHUS CBUHUA B
COBPEMEHHOMN MW3HWU 4YenoBeKa, U, 4TOObl yAOBNETBOPUTbL NOTPEOHOCTU
oOLWecTBa, EXerogHo MNpoU3BOAATCA ThbICAYM TOHH 3TOro MeTanna.
Bcneacrteue atoro, 3arpsai3HeHMe CBMHLIOM U HAKOM/IEHUE ero CoeANHEHUM
B MNPUPOAHOW Cpefe C KaxabiM roAOM NpeacTaBnaloT Bce OONbLUYIO
yrposy 4719 340p0BbS YeoBEKa U NPUPOAHbIX 3KOCUCTEM. 3arpsa3HeHue 1
OTpaBneHue CBUHLIOM ABASETCA 0COOEHHO Cepbe3Hon NpodnemMon B Tex
MECTHOCTSIX, rae 4oObIBaeTCs M oboraluaeTcs pyaa v BbiniasaseTcs CBUHELL.
OnacHble ans 340p0BbSA YeN0BEKa panoHbl, rAe ypoBEeHb MPOMbILWIEHHOIO
3arps3HeHUst NPUPOAHOM Cpelibl CBUHLIOM O4Y€Hb BbICOK, XapaKTepHbl A/
Takunx NPOMBbILLIIEHHO Pa3BUTbIX CTpaH Kak Poccusa u CLLA.

B HacTosawem wuccneaoBaHuUM NPOBOAUTCA U3YYEHUE W aHanu3
pUCKa OTpaBfeHUs CBUHLIOM AETCKOro HaceneHus noc. PyaHas lNpuctaHb
[MPUMOPCKOro Kpas, a Takke AaeTcs CPaBHUTENbHbIM aHanu3 cuTyauuu
B CXOAHOM ropHopyaHoM pawvoHe byHkep Xun (CepebpsHan aonvHa) B
wTt. Angaxo, CLIA. WccneposaHuve 3atparvpaeT npo6nemMy TOKCUYHOIO
AEeNCTBMA CBMHUA Ha AeTen, MOCKOJIbKY OHM Haubonee 4yBCTBUTE/bHBDI
K OTpaBleHUI0 3TUM MEeTa/yIoM U Bped CBUHUA ANa 340POBbsl AETEM
3HauMTenbHO BbiWe, 4em ana B3pociabix (ATSDR, 1997; CDC, 1984,
1991). CxoacTBO rOpHOPYAHBLIX paMoHOB noc. PyaHas MNpuctaHb u byHkep
Xun  pgaet BO3MOMKHOCTb 471 UCMONb30BaHUsA 60ratoro 3apyberHoro
onbiTa Mpu OLEHKEe pUCKa OTpaBI€eHUs] CBMHLOM HaceNneHus U BblpaboTKU
COOTBETCTBYIOWMX Mep. [Ipob6nema 3arpss3HeHus cBuHUOM CepebpsaHon
AOMHbI B WT. Angaxo Oblia ycnewHo peweHa B X0A€ OTAeNbHOro
cneuManbHOro npoeKTa 3a CYeT A0CTaTOMHOro (GUHAHCUPOBAHUA W
NOBbILEHHOr0 BHUMaHUA K HeN 0OLLECTBEHHOCTU U BlacTen BCEX YPOBHEN.
OnbIT yAyyLWEeHUs 3KON0rM4ecKkon cutyaumnm B CepedbpsaHon AONIMHE MOXKET
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MOMOYb pEeLIUTb aHanoruyHyio npodnemy B PyaHow lpuctaHu, rge noka
Jenaetca o4eHb Mano ana obecrneyeHus 3K0NOrmyecKkon 6e3onacHocTm
HUTENEN.

CornacHo JaHHbIM, COOPaHHbIM FPYNNOWY POCCUNCKUX U aMePUKAHCKUX
nccnegosatenen B 1996-1997 rr., 3arpssi3HeHne CBUMHLUOM noc. PyaHas
MpucTtaHb U I. JanbHeropcka NpeactaBiseT Cepbe3Hylo NOTEHUMUANbHYIO
npo6nemMy Ana 300pOBbS XUTENeW. YpOoBeHb 3arpsi3HeHUs CBUHLIOM
nousbl gocturaeT 95 000 Mr/Kr u 6onee. CpeaHee cogep:KaHue CBUHLA
B noyBax nocenka coctaendet 2095 mr/kr (von Braun et al., 2002). 3tn
JaHHble YKa3blBalOT TaKXe Ha BO3MOXHOCTb OMacHO BbICOKOr0 YPOBHS
COAEepXHaHua CBMHLA B MMTbEBOM BOAE, MbIIU XWU/bIX MTOMELLEHUH U MECTHON
CEbCKOXO3ANCTBEHHOW NPOAYKLMKU U, CiefoBaTe/ibHO, Ha BO3MOMHOCTb
BbICOKOIO YPOBHSI PUCKa OTPaBiEHWUS CBMHLIOM BCEX XUTENewW nocesnka.
Mpu TeCTMPOBAHMM NPOXMBAlOWMX B nocesnke 120 geten B Bo3pacTe oT 2
[0 12 neT ObIN0 BbIABIEHO, YTO CPEOHSS KOHUEHTpauus CBUHLUA B KPOBM
JeTen coctaBnfeTr 9,2 MKr/an, npe.blwas AonycTUMbIM «6e30nacHbin»
YPOBEHb, paBHbIM 8 MKr/an.

HeyamMBuTenbHO, YTO MECTHOCTb, e CBUHLIOBOMN/IaBU/bHbLIA 3aBOJ,
npopabotan B TeyeHne 70 NneT, oYeHb CWIbHO 3arpa3HeHa. Boi3biBaeT
yaneneHue 4yto ¢ 1930 r. 1 Ao HacTosLWero BpeMeHu He 6b1/10 peannu3oBaHo
HU eANHOM 06pa30BaTE/IbHOM UM TEXHUKO-3KO0MMYECKOM NPOorpamMmmbl yist
peLleHns BONPOCOB 3KONOrnM4ecKkon 6e30nacHOCTU HaceneHusa. B nepuop
¢ 1950x no 1980e rr. 6611 NpoBEAEH PAL MEPOMNPUATUN ANA YAyUdllIEHUS
yCNOBUM Tpyaa WM NpOPUNaKTUKM OTPaBIEeHUS CBMHLOM pPabGOTHMKOB
CBMHLIOBOM1AaBUIbHOIO 3aB0Aa, B TO BPEMS KaK XUTeNM paroHa Obiiu
NpOCTO NPeaoCcTaB/ieHbl CaMMM cebe n CBOUM npobnemam co 310POBLEM
0e3 Kakon-nmbo uHpopmauum 06 ONaCHOCTU TOKCUYHOro CBMHUA. He
YAENAI0Cb BHUMaHUS BIMAHUIO CBUHLA Ha 340p0OBbe AeTel. B HacToswee
BpPEMS MHOTMe Xutenu PyaHou [puctaHm ucnonb3yiot a1 céopa A0XKAEBOM
BOAbI M MOMBA OrOPOJOB CTapble KOPryca-eMKOCTU U3-1oj, oTpaboTaHHbIX
aKKymynaTopoB. B xoae Hactosilero uccnegosaHusa 6blna otobpaHa M
npoaHanusnpoBaHa npoba ocajgKka Ha AHEe OAHOro U3 TaKUX KOPNycoB,
KOHLEeHTpaum1sa cBudLa B npobde coctaBuna 293000 Mr/Kr. Yke oauH 3T10T
daKT CBUAETENLCTBYET O KpanHEN HEOCBEAOM/TIEHHOCTU MECTHDIX JKUTENEN
0 TOKCMYHOCTH CBUHLIA U PUCKE €r0 BO3AEUCTBUA HA 300POBbE NIOAEN.

JKonornyeckana cutyauusa B PygHou lNpuctanm n lanbHeropcke MoxxeTt
OblTb M3MEHEeHa K NydleMy NMpu COOTBETCTBYIOWEN MONUTUKE BNACTHbLIX
CTPYKTYP MECTHOr0, KpaeBoro n deaepanbHOro yposHs U NOMOLLM HaY4HbIX
yupexaeHuin n o6WwecTBeHHbIX opraHn3auun. bonee Toro, B COOTBETCTBUMU
¢ KoHctutyumnen Poccuiickon Pepepaumm (1993) rocygapcteo 06a3aHo
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obecneynTb NpaBa rpaxaaH Ha 340POBYI0 OKPYXKatoLLYo cpeay. 10 MHeHWIo
aBTopa, NepeyeHb CPOYHBIX HEOOXOAUMbIX MPAKTUYECKUX MEP BKIIOYAET:

- onpefeneHve MosHoro oGbema Jerpajaunv W 3arpasHeHus
KOMMOHEHTOB TMPUPOAHON Cpedbl W KAyYeCTBEHHYID OLEHKY pucKa
OTPaBNEHWA CBUHLIOM HaceneHus,

- onpeaeneHve CTOMMOCTM M cTaaun Oyayuero nNpPoeKTa OYUCTKU
parMoHa U NPOBEAEHUS UHbIX MEPOTPUATUM,

- NONy4YE€HMUEe JOCTaToO4yHOro GUHAHCUPOBAHUA ANA  BbINOAHEHUS
NpoeKTa 1 co3gaHue NoMTUHECKUX CTUMY/OB peLlleHns Nnpobnemol

B 1970x rr. B panoHe byHkep Xun Habnoganacb cxogHaa cutyauus:
4ype3Bbl4HaMHO BbLICOKUA YPOBEHb 3arps3HeHus cpeabl COeANHEeHUAMU
TSHKENbIX MEeTaNN0B, YXYALUEHWE 340POBbS MECTHbIX KUTENEN U OTCYTCTBUE
3aboTbirocyaapctea. Ho 1975r. 66110 NpoBeAeHO HAaYy4HOE UCCNea0BaHKeE,
KOTOpOE BbIIBWIO KaTtacTpopUUYECKyld CuUTyauuild €  MacCOBbIM
OTPaB/IEHUEM XUTelen CBUHLIOM. bbin co3aaHbl M ycnewHo AeMCTBOBaNM
crneuunasnbHble 3KOM0ro-nPOCBETUTENBCKUME U MEAMULIMHCKUE NpPOrpammbl,
KOTOpPbIE MO3BO/UAN B HECKOJIbKO Pa3 CHU3UTb PUCK OTPaB/IEHUS CBUHLIOM
HaceNeHus ele A0 NpeKpaleHUs AesTeNlbHOCTU 3aBoja M BbIMONHEHUSA
B 1990x IT. NpOeKTa OYMUCTKU 3arpsa3HEHUs NOYB pamoHa. [JaHHbI OnbIT
OLIEHKM PUCKA OTPaBIEeHUS CBUHLIOM, NPOBEAEHUA MEAUKO-3KOTOMMYECKUX
MEpONpUATUIN U pemeanaLmm MOXKET U OoMKeH ObiTb UCNONb30BaH B
[lanbHEropcKom pairoHe, 4To M NMoKa3aHo B HacTosiwen paboTe, Kotopas
BNSETCA OAHOM U3 HAay4HO-0O0CHOBAHHbIX U YXKe peann3yembix NporpaMmm
NPaKTUYECKUX AEWUCTBMIA MO PELIEHUIO NPO6GAEMbI OTPABNEHUSA CBUHLIOM
Xuteneun noc. PyaHas MpuctaHb.



[NABA 1. COCTOAHWE NMPUPOAHOM CPEAbI,
MPOMbILUNEHHOE PA3BUTUE N MEANKO-3KOJTOTMHYECKAA
CUTYALUMA B MOC. PYAHAA MPUCTAHDb

PyaHas MNMpuctaHb ABNSETCA HEGONBLLLIMM MPOMbILWIEHHBIM NOCENKOM
ropoacKkoro tMna B [lanbHEropcKoM panoHe Ha cesepe [1pMMOpPCKOro Kpas,
npumepHo B 400 KM Ha ceBepo-BOCTOK OT BnagMBocCTOKa. Hacenenue
nocenka coctasnseTr ok. 5000 yen., BrIoYasa 6nmnsnexawme OepeBHU.
PanoHHbIW LeHTp — . JanbHeropck (ok. 45000 HaceneHus) — HaxoauTcd
Ha pacctossHum 30 KM oT PyaHou [lpuctaHu. boratbit nonesHbiMu
NMCKOMaeMbIMK PalOH B COBETCKOE BPEMSA MHTEHCUBHO pa3BuBascs rno nytm
NPOMbILLNEHHOTO OCBOEHUS HEAP M NPOU3BOACTBA LIBETHbLIX META/NOB U
6opa. [pagoobpasyowmm npeanpuatnem noc. PyaHas lMpucTtaHb aBnaeTcs
CBMHUOBOMNABWNbHbIM 3aBOj, A€ BbINIaBNAETCS CBWUHEL, W3 pyabl,
106bIBAaEMOM Ha pyaHUKax panoHa u oborawaemon B lansHeropcke. Npu
NPOEKTUPOBAHMU U IKCMyaTaummn 3aBoa A0TIKHOIO BHUMaHUS acnektam
3K0N0orMyecKkon 6e30nacHOCTU NPOU3BOACTBA HE yAeNsan0Cb, BCNeacTBUE
4ero cnycTsa AeCATKU NIET BCA TEPPUTOPUS NOCENKa OKa3anachb Ype3Bbl4anHo
3arpsi3HEHHON COEAMHEHUSIMU TSAXKENbIX METANOB, B MEPBYID O4Yepelb
BbICOKOTOKCUYHOIO CBUHLA.

4 Vs
& HansHeropekuit
paitoH

Broc. PynHas Mpucranb

g N

Puc. 1. Pacnonoxernune JanbHEropcKkoro panoHa v noc. PygHasa MNpuctaHb B
[TPMMOPCKOM Kpae
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OnucaHue paioHa

MNoc. PygHaa [lpuctaHb Haxoautcss B [lanbHEropCKoM panoHe
MMPMMOPCKOro Kpas Ha oro-BoCcToKke Poccuun Ha 6epery p. PyaHas, Kotopas
BnagaeTt B AnoHcKoe mope. [1oMHa pekun PyaHOM OKpyr*keHa ropamum CUxoT3a-
AnunHckoro xpe6ta (Atnac..., 1989) . CKNOHbI rop B OCHOBHOM UMEIOT YKIOH
20-250. Mo cpaBHEHMIO C BEPXHEN YACTbO 6acceHa peKU, BO3BbILLEHHOCTH
6113 nocenka  xapakTepuayloTca  00/lee HU3KUMKW  BbICOTAMM,
npubnnauntensHo 4o 300 M. Hag ypoBHEM MOpPS. BO3BbILWEHHOCTU BOKpPYr
noc. PyaHasa lNpucTaHb MOKPLITHI JIECOM, AOMIMHA PEKU - Pa3HOTPaBbLEM.
MHOXECTBO MESIKUX PeYvYeK U pPy4ybeB SBAAIOTCS NPUTOKaMWU PEKU PyaHou
Ny BNagaloT HEMoOCPEeACTBEHHO B NOHCKOe mope. MCTOKM PyaHon nexar
Ha npoxoae Ckanuctom, 6113 UCTOKa p. bonblias YecypKa. NNpoTaseHHOCTb
p. PyaHaa 73 km, obuwas nnowaab 6acceriHa 1140 km? CpeaHss BbicoTa
rop B 6acceiHe coctasnsetr 395 M Hag yposHeM mops (Kauyp, 1996). B
BEPXOBbE pPeKa ABMAAETCH TUMUYHbIM TOPHbIM BOAOTOKOM, HO B CPEAHEM
N HUKHEM TeYeHuM (B npeaenax UCCcneayemoro pamoHa) CKOpOCTb BOAbI
HeBeNWKa, peKa NpModpeTaeT paBHMUHHbBIM XapaKTep ¢ LWWMPOKOM NOMMON U
nepea ycTbeM Pa3BEeTBSETCS Ha HECKONbKO PYKaBOB.

YpoBeHb BOAbI B PyaHOM NOBbLIWAETCA BO BPEMS BECEHHErO TasiHUs
cHera. [lonoBoabe HaduHaeTcss O0ObIMHO B KOHLE Mapta U gocturaer
MaKCUMyMa Nocne BCKPbITUA PEKU OTO Nbaa. Bo BpeMs BECEHHUX NAaBOAKOB
ypoBeHb BOAbI B peke nosblwaetca ot 0,5 a0 1,4 M. Banpene n mae ypoBeHb
BOAbI NAAAET, XOTA B JIETHE-OCEHHUN CE30H BO3MOXHbI HENPEACKa3yeMble
NOBbIWEHUA YpOBHSA BOAbl. Camble 60NbliMe NOALEMbI YPOBHA BOAbI
BO3MOXHbI B NMNepuos ¢ NioNa No CeHTAOPb, B HEKOTOPLIE roAbl BO BpeMS
TaKMx NOABLEMOB YPOBEHb BOAbI NogHUManca Ha 4 M. bonee scero nogrem
BOAbl 3aMETEH B HUXKHEM TedeHun pekn (Kauyp, 1996).

Mpeobnagaoliee HanpaBneHUE BETPA B UCCNEAYEMOM ParOHe JIETOM
C 3anaja Ha BOCTOK, 3UMOW — C BOCTOKa Ha 3anaj. Jletom BeTpbl ayloT
NPEUMYLLECTBEHHO Ha CEBEPO-3anaj Uau Ha ceBep, BBEPX NO TEYEHHUIO p.
Pyaonaa. 3umMon BeTep HanpasneH, rMasHbIM 06pa3oM, B CTOPOHY OyXxTbl
PyaHon. CornacHo pa3nu4HbiM AaHHbLIM, NPU3EMHbIE UHBEPCUU U BETPbI
Hanbonee cnocoOCTBYIOT NEPEHOCY 3arpa3HEeHUs NO34HUM JIETOM U PaHHEN
oceHblo (Kavyp, 1996).

lpombilineHHoe pa3BuTue
UcTopusa n xapaKTepnuCTUKKU 3aBoAa

OcHoBaHHbINB1930r.cemben OnabpuHHepa, CBMHLOBOMIABUbHbLIN
3aBoj B noc. PygHasa lNpuctaHb pacnonaraetca npumepHo B 1,5 KM oT
yCTbsl peku PyaHasa. B HacTosiuiee BpemMs CBUMHLOBOMIABWIbHbIM 3aBOJ,
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ropHo-metannyprmyeckoro komnnekca OAO «Janbnonumertann» (C3 OAO
« MK Janbnonumetani») aBASIETCA €AWHCTBEHHbIM MNPEANpPUATUEM B
Poccuu, nepepabatbiBalolium cynbouaHoe Cbipbe, coaepallee noMMMO
CBUHUA OnaropoaHbie MeTabl, cepy M psaa npumecen. O6beanHeHue
«lanbnonumeTtann»aBnseTcscrape MllMHONrOPHOPYAHOU NPOMbILLIIEHHOCTH
[MpuMopcCKoro Kpas.

NcTopusa CTaHOBNEHUS U Pa3BUTUSA LIBETHOM MeTannyprim [pumopbs
Havanacb B 90-xrogaxXIXBeka. B1897 r. akcneauuusa C. B. MacneHHUKOBa,
CHapsikeHHas Kynuom | runbauu 0. N. BpuHHEpPOM, OTKpbIia cepebpsiHO-
CBUHLIOBOE MecTopoxaeHue Ha ceBepe [lpumopbsa. C TOro BpeMeHM
NPOBOAMIUCL reonoropasBeoyHbie, NOAroToBUTENbHbIE padoTtbl. B 1907
I. HaYanucb pa3paboTKkM MecTopoXxaeHust BepxHero 1 BbiIBO3Ka pyabl Ans
npoaaru 3a rpaHvuy. Pagom ¢ pyaHMKOM OGbliM MOCTPOEHBbI AEPEBSHHOE
3naHue oboratuTenbHOM GabpUKKM NPOU3BOANTENBHOCTLIO 8 T pyAbl B 4ac U
pabo4uni NOCeENOK, KOTopbii B 1913 I. 6611 NepeHeceH Ha HOBOE MECTO (Tam
cenyac HaxoauTcsa LeHTp r. [lanbHeropck). Bnnote o 1916 r. MUHTEHCUBHO
pa3pabaTtbiBa/iMCb OTKPbITBIM CNOCOOOM LMHKCOAEPXHALWME raIMENHbIE
pyAbl, COCPEAOTOYEHHbIE HA BEPXHUX FOPU30HTax MecTopoxxaeHus. [lobbiva
cynbduaHbIX pya, Hadataa B 1909 r., gocTuna 3amMeTHbIX PasMepoB NnLb
He3a40/1ro A0 NePBOM MUPOBOU BOMHBLI (J1n, 2000).

OcHoBbIBaACb Ha NPUMEHEHUN BOraTbiX CBUHLIOBbIX KOHLLEHTPATOoB,
NOCTPOEHHbIM B PyaHou [lpuctaHn 3aBoj nojydan CBUHEL, MO MeToay
rOPHOBOWM NNaBKM, He Tpebyiowen 60NbLIMX COOPYKEHUN, IHEPreTUYECKUX
W MaTepuanbHbIX 3aTpaT Ha NOAro0TOBKY ChipbA U BbiNaBKy cBuHUa. B 1930
. Ha 3aBoje OblUI0 YCTAHOBNEHO 4YeTbipe NNaBW/bHbIX rOpHa HblomaHa,
O4Ha WaxTHasa neyb, oTparkarenbHaa nedvb A1 CMArYeHus CBMHUA, ABa
padUHUPOBOYHbLIX KOT/IAa EMKOCTbIO N0 35T, ABE MaNeHbKUe KynensiLjMoOHHbIE
Nneyr M MeLLOYHbIK NblNeynoBuTenb. Bce meTtannypruieckue npoueccol oT
NOArOTOBKMU WWKXTbI A0 pa3nea MeTannoB OblUIM OCHOBaHbLI Ha TAXENOM
PY4YHOM TpyAE B CUbHO 3ara3oBaHHOM U 3arblieHHOM atMocdepe. Takum
06pa3oM, KOHLIECCUOHEPbI TONIbKO «CHUMAaNKW CAMBKW» C NPOU3BOACTBA
(cepebpo coCTaBnsANI0 OCHOBY MX WMHTEpPECOB), Gonbluias 4acTb CBUHUA
WU ApYrMx MEeTal/ioB yxoauvna B WNAKW U BblbpacbiBanacb C razamu B
atmocdepy, cnocobCTBY 3arpAa3HeHnio npupoaHon cpeasbi (Jin, 2000).

OnHOBpPEMEHHO C 3Kcnayatauuwen BepxHero MecTopoXaeHus
KOHLLECCUOHEPbLI BENU pa3BefodHble paboTbl Ha HWKHEM pyaHUKe
(B HacTosllee Bpemsa 2-n CoBeTckun). B nepuop KoHueccun Benacb
BbIGOpOYHasa oTpaboTKka CBMHLOBO-UMHKOBLIX pyA, B pe3ynbrarte Yero B
Heapax Obl/10 NOTEPSAHO CBbLILE MNOAYMWIIMOHA TOHH 6G0Oratom CBUHLOBO-
LMHKOBOM pyabl. KOHLEeCCHMOHEpPbI cTapanucb 060UTU yCNoBUs A0roBopa,
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0C00€EHHO 3TO Kacanocb 0b6ecnevyeHuUss HOpMasibHbIX ObITOBbLIX YC0BUM
ana pabounx mn cobniogeHuss TpeboBaHUM TEXHUMKM 6e30MacHOCTHU, B
pesynbrare 4Yero npaBUTENbCTBO MNPUHANO PELIEHUEe O PacTOPIKEHUM
jgorosopa ¢ ¢$UPMOM W OpraHuM3auum COBETCKOro npeanpuatua. B
pe3ynbrate 3 aHBaps 1932 r. 66121 NoANUCAH aKkT 0 nepejadvye PyaHUKOB M
CBUHLIOBOrO 3aBoja noj, yrnpasfieHue NOJMMETaNIM4eCKoro KomobuHara
LiBeTMeT30/10Ta Ha npaBax OTAENbHOro NOIMMETANIMYECKOr0 CBMHLIOBO-
cepebpsaHoro pyaHuka. lNosme oH 6b1n1 nepenmeHosaH B CUXOT3-ANIMHCKUI
rocy/lapCTBEHHbIN MOIMMETAINIMYECKUM KOMOUHAT «Cuxanu» U nepewen
B BeJeHue [naBuBeTMETa, a 3aTteM B cucTteMy [naBHOro ynpasneHusl
CBUHLIOBO-LIMHKOBOW  MpPOMbILWIEHHOCTU  HapoaHoro Komwuccapuara
useTHomn metannyprum CCCP (Jin, 2000).

K MOMeHTy nuKBMAauuuM KOHUECCUKU CbipbeBan Ga3a KombuHaTa
COCTOS/1a U3 OfIHOr0 MecTopoXaeHua — BepxHero. o 1917 r. cunamu
npeanpMHUMarenem W rnpocnekrtopamMm K3 MEeCTHOro HaceneHus B
[anbHEropckoM pamoHe 6bU1 OTKPLIT PAa MECTOPOXKAEHUN (AXOBUHCKOE,
Mano-CuHaH4unHcKoe, KucuHekoe). B 1932 r. Ha koM6uHaTe 6bina co3aaHa
CBOS reonorudeckas cnyxba. B nocneayowme rogbl 66111 OTKPbITbl HOBbIE
MECTOPOXKAEHUS, 3JKcMyataums KOTOpbIX NO3BOAMNA NPeanpUaTUIO
3HAYUTENBHO YBENUYUTbL BbINMYCK CBUHUOBbLIX U LMHKOBbLIX KOHLEHTPATOB
n padUHUPOBAHHOIO CBUHLA, YTO IBUNOCb HOBbLIM 3TarnoM B HAKONAEHWUU
NPOMBILWAEHHOIO 3arpa3HeHUs COeMHEHUSMU CBMHLA U APYIUX TSHKENbIX
meTannos B PyaHou Mpuctanu u JansHeropcke (J1n, 2000).

B nepuwoa Benukon OTe4ecTBEHHOM BOMHbI KOMOMHAT 3HAYUTENIbHO
YNydlWMN MNoKasaTtenu BbliNyCKa CBOEW CTparerndyeckou npoaykuuu. 3a
roAbl BOMHbI NPOM3BOAUTENbHOCTL TPYAA Ha NpeanpusaTUK Bo3pocna 6onee
yem Ha 30%, a o6bem BbinNyCcKa MeTanioB — Ha 15 %. Kaxkpgasa aessitas
nyna 8 CCCP B 10 Bpema 6blna oTMTa U3 CBMHLA, BbINIaBasaBLIErocs
Ha 3aBoge B noc. PyaHasa [puctaHb. B nocneBOEHHbIE roAbl Ha4Yanochb
TEXHUYECKOE MepeBoopyKeHne KombuHata, BHeApeHUEe HOBOW TEXHUKM,
COBEPLIEHCTBOBAHUE TEXHOMOMMU [06bIMM pyabl U NPOXOAKU TOPHbIX
BbipaboToK (MNaleHko, 1993). B uenom ata mogepH1U3auma 3ariovanach
JIULWb B MEXAHU3ALMM HEKOTOPbIX NPOU3BOACTBEHHbIX NPOLECCOB U He Oblna
HanpasneHa Ha ynydylleHue OYUCTKM rasos, NocTynalowux B atmocoepy
JOJIMHbI P. PyaHoWM.

B 1970-e rr. 3aBop npomnssoaun 13 000 T papmHUPOBAHHOIO CBUHLIA
mMapok C1 n C2, 50 T metannmyeckoro sucmyta mapku Bul, 30 1T cepebpa
B cnnase B roa. B 1972 r. paduHMpoBaHHOMY CBUHLY, BbINyCKaeMoOMy
Ha 3aBojae, 6bin nNpucBoeH [0CyaapCTBEHHbIM 3HaK KadectBa. Pacuset
npeanpuaTHsa (M MakcuMymM atMmocdepHbIX BbiIGpocoB) npuluencs Ha 1970-
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80e rr. MakcMManbHbIM BbINYCK NMPOAYKLMM B 3TOT Nepuos coctasnsan 16
000 T cBUHLaA padpuHMpoBaHHoro, 160 T Bucmyta, 6onee 20 T cepebpsaHo-
30n0T1oro cnnaea B rog (MawexHko, 1993; Jln, 2000).

Puc. 3. 3aBog B noc. PyaHas MpucTaHb

JKOHOMMYECKUIn Kpuauc 1990-x IT. cKazanca Ha paboTe 3aBoja.
K KoHuy 1990-x rT. 06beM BbINyCcKa NPOAYKLMKM MO cpaBHeHuo ¢ 1980-
MW IT. CHA3WUICA B HECKOJIbKO pa3 U COCTaBNsA YyTb MeHee 7 TbiC. T /T.
BucmyToBOE OTAeneHMe okasanocb pas3rpabfieHHbIM, KOKCa He xBaTtano
, U 3aBOoj Hepenamu npocTtauBasi. B ¢despane 1994 r. 3aropencsd oauH
U3 KOPMycoOB 3aBOAa, U OrOHb YHUYTOXUN BCE 3HeproobecrneymBaroLme
arperatbl. Heckonbko MecsueB, MOKa He Obl10 YCTaHOB/IEHO HOBOE
o6GopyaoBaHWe U OTPEMOHTUPOBAaHbLI Lexa, 3asoj ctosl. OgHa U3 npuymH
BO3ropaHusa COCTos/ia B TOM, 4YTO 60/bluas 4acTb TEXHUYECKUX YCTPOUCTB
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U COOpyKeHnn oTpaboTana HOPMAaTUBHbBIN CPOK CNYKObl, UX KOHCTPYKLIMU U
COCTOSIHWE He COOTBETCTBOBANMU COBPEMEHHBIM HOPMAM MPOMbILLIEHHON
6e3onacHoCTU. OCHOBHbIE 34aHUSI U COOPYKEHUA AOBOEHHON MOCTPONKHU
ycTapenu. 3akii4yeHne 3KCnepTnsbl NPOMbILLIEHHON 6e30nacHOCTU 6bI10
oTpuuarenbHbiM Ana Bcex 06beKkToB. B 1980-X M. Ha4anocb CTPOUTENBCTBO
Kopnyca uexa no nepepadoTke CBUHLIOBbIX KOHLIEHTPAToB METOA0M
COI0BOM 3NEKTPONaBKK, KOTOpPOE OCTaHOBUNOCL nocne pacnaga CCCP
(Mawwenko, 1993, 1994; PeKOHCTPYKLUS..., 2002).

Jo 1999 r. cBMHUOBOMNaBWIbHBIM 3aBof Bxogun B coctaB OAO
«danbnonumetann». C 1 auBapa 1999 r. 3aBop 6bin nNpeo6Gpa3oBaH
B camocrtositennbHoe  npeanpusitue 3A0  «CBWHUOBbLIM  3aBoj,
— [Hanbnonumetann», ydpeautenamum  Kotoporo asaaitca  OAO
«Jdansnonumetani» M KoMnaHusa «/lanbHEBOCTOYHas MaHydakTypar. B
1999 r. obuwaa gobbldua KOMMNAHWEW TOBApPHOW pyabl coctaBuna 775,5
ThIC. T, NPOU3BOACTBO CBMHUA - 13 872 T, unHKa - 25 812 1. 3aB0oA, Ha4an
HapaluWBaTb NPOU3BOACTBO, OblNaHanaXeHaBbiniaBkapapuHUPOBAHHOTO
CBMHUA, BUCMYTa, cepebpa (Wilson, 1999). Mo cpaBHeHuio ¢ 1998 r. 3a
11 mecsues 2000 r. o6bem npoayKummn Bo3poc B 2,5 pasa. B 2002 r.
no cpasHeHuto ¢ 2001 r. Ha 3aBoAe yBeMYUNach BbiMJlaBKa YEPHOBOrO
cBuHua Ha 800 T u Ha 900 T — padumHuposaHHoro (KyabmuHosa, 2003).

lponsBoacTBO

Komnanusa OAO «Janbnonumetann», 6asupyowanca s lanbHEroOpcKom
panvoHe, Bnageetr TPeMs pyaHuKamu, oboratutenbHon ¢abpukon B
[anbHeropcke, TpaHCNOPTHLIM LIEXOM, Fe0/Ioropa3Befo4HON 3KCNeanLmMen,
CTMBMWAOPHLIM UexoM B PygHow [lpuctaHu, LExXOM BCNOMOraTefnbHOro
NpPOM3BOACTBaNCBUHLOBONNABUNbHLIM3aB0oAOM. OCHOBHOE NPOM3BOACTBO
COCPEAOTOYEHO B Y3KOM NONOCE B AOMMHE PEKU PyaHOM, OT ee nepsbix
NPUTOKOB A0 ycTbA (6yxTbl PyaHOW), rae HaxoauTCcs N1aBWU/IbHBLIM 3aBOA.
BcneacTteue TOro, 4To A0NMHA PEKU ABNKETCS AOBOJIbHO Y3KOW U OKpYXKeHa
ropaMmm, B Te4EHUE MHOMMX AECATKOB NEeT 3arpsa3HeHMe OT MOCTOSHHO
pa3BMBalOWENCH FOPHOPYAHOW MNPOMBILIIEHHOCTM HaKaniueBanoCcb B
AO/IMHE U NOYTU HE PA3HOCHUIOCH 3a ee Npeaensbl.

CBMHLOBbIN KOHLEHTPAT, NocTaBnseMbli Ha 3aB0[, Noy4aloT U3 pya
MECTOPOXKAEHUIM panoHa. [NaBHble MUHEPasbl KOMMIEKCHbIX Py — raNeHUT
n chaneput, BTOPOCTENEHHbIE — apCEHONUPUT, XasbKONMUPUT, MAUPPOTHH,
nuput. OTpaboTaHHble MECTOPOXAEHUA [OMKHbl KOHCEpBUPOBAaTbCH,
onacHble y4aCTKM M BbIx0oAbl GETOHMpPOBATLCA; OTBAsbl AO/HKHbI NPOUTH
pPEeKynbTMBaLUMIO M OblTb 3a4epHOBAHHbLIMWU. 3TOT MPEAYCMOTPEHHbIN
KOMMJIEKC MEPOMNPUATUI BbINOJTHEH JIULLIb YACTUYHO, YTO ABNSAETCH BaXKHbIM
dpaKkTopom 3arpsa3HeHua cpeabl AoNuHbl p. PyaHaa. CoeauHeHn TAXKenblix
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MeTa/IoB NnonagatT C Mblbid B BO3AYLWHYHO Cpedy, BOAbl U [LOHHbIE
OT/IOXKEHUSA PEKK, MOYBY U pacTUTENbHOCTL (Arzhanova et al., 1995).

TpaHcnopTupoBKapyablHaoboratutenbHyto GabpuKky gianepepabdboTKu
NpPOM3BOAUTCA MO XKenes3Hon paopore (¢ BepxHero u HuKonaeBCKOro
PYAHWKOB) U aBTOTPaAHCNOPTOM (C KOxHOro 1 MaMMMHOBCKOIO y4acTKOB).
B Teuenne 2000-2004 rr. KOHUeHTpaT ¢ oboratutesibHoOM GabpuKKn B
pa3mepe ok. 24 000 T1/r noctynan Ha 3aBoj B PyaHyto [lpuctaHb ans
nepennasku (KyabmunHoa, 2003). 3asoa nepepabatoisan 10/bK0 30%
Nony4aemoro KOHLIEHTpaTta, OCTajlbHas 4acCTb, a TaKXe BCE LUMHKOBbIE
KOHLIEHTpAaTbl MOCTaBASANIMCb MOPCKUM NyTeM 3aKka3dumkam. C cepeauHbl
2004 r.npon3BoACTBO CBUHLLA OCTAHOB/IEHO, UBECb KOHLIEHTPAT BbIBO3UTCSA
cydaMu Ha MeTannyprudyeckme 3asobl ctpaH ATP.

Tabnuua 1

XUMHUYECKNIM COCTaB CBMHLIOBOIO KOHLIEHTpAaTa
OAO «'MK JanbnonumeTtann»

3nemeHTbl | CogeprkaHue B cyxoM [ AnemeHTsbl | CoaepiaHune B Cyxom
KOHUeHTparTe, % KOoHUeHTpaTe, %

Pb 68 - 70 S 15 -17

/n 3,5-45(/T1) Cd 0,03

Au 0,2 -0,5(r/71) Se 0,012

Ag 1300 - 1600 (r/T1) 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

CynbduaHble CBMHLOBbIE KOHLEHTPaThl o6oratntenibHoM Gabpuku
MoCTynalT Ha 3aBOA4 WM CTUBWMABOPHbLIM LiEeX MO Y3KONEWHOW Kene3HOM
Jopore B BaroHeTKkax €eMKOCTbio no 1,6 M3, a Takke rpy30BbiMU
aBToMmobunamum «KAMA3» u cknaaupyloTca Ha nnowaau B 100 m2 B
npowecce TPAHCMOPTUPOBKKU MO YKENEe3HOM AOpOore KOHLEHTpaT CBMHUA
npocbinaeTcs no oboyMHam, a TakkKe Pas3HOCUTCA BETPOM, MOCKONbKY
BaroHeTKM OTKpbITblie (Wilson, 1999). ExxemecsyHO npobbl KOHUEHTpaTa
aHanuaupytotesa Ha Zn, Pb, Cu, Bi, Sb, As, Si0,, Ca0, AL O, Fe, S, a kaxayto

23
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CMeHy — TonbKOo Ha Pb, Cu, Zn, Fe (tabn. 1). Bna)KHOCTb KOHUEHTpaTa He
JOMKHa npesblwaTth 8 % (TexHonornyeckas MHCTPYKUMS. .., 1977).

MNnowaab TEpPpUTOPUMKU, 3aHUMAEMOM 3aBoAOM, npumepHo 700
M x 400 M. TexHnyeckoe obopyaosaHue 3aBogaa Oblno NPoOU3BEAEHO B
nepuoa ¢ 1935 no 1973 IT. M K HacTosIWEMY BPEMEHU ycTapeno. Tak, B
4YaCTHOCTH, WAXTHAA nNeyb MW3roToBseHa cunamu paboTHUKOB 3aBoja
B 1940 r., MmewkKoBbIn Nbineynosutens — B 1935/59 rr., yctaHoBKa ans
NPUroToBNEHUA WKXTbI — B 1957 I.; paprHUPOBOYHBIE KOT/Ibl U3rOTOB/EHDI
Ha bapHaynbCKOM KOTenbHOM 3aBoje B 1954 1., ropHoBas ne4vb NocTynuna
¢ 3aBoga BHUMNTMALL B 1971 r(MNaweHko, 1993). Ha nponssoactee 66110
3aHATO 226 4enosek, U3 HUXx 120 nnaBuNbLMKOB. HYeTbipbMa paGoyumu
cMeHamu (No 6 YacoB Kaxaas) obecrneunBasncsa HenpepbIBHbIM NPOLECC
BbINJI@aBKM CBUHUA. PabouMe umMenu cneuojeray u pecnvpatopbl TMna
«Jlenectok-5» (Wilson, 1999).

BHacTosLee BpemManpon3BoaCcTBOHa3aBOAENMPUOCTAHOBIEHOBCBA3H
C PEMOHTOM W NMOArOTOBKOM K npeanosiaraemomy nepenpoduiiupoBaHuio
Ha nepepaboTKy AparoueHHbIX MeTaoB. YCoBus Tpyaa U obecneveHune
6e3onacHoCTUpPaboTblHA3aBOAE HE COOTBETCTBYIOTHOBENLLMM POCCUNCKUM
M COBPEMEHHBIM MUPOBbLIM HOPMaM. M3BECTHbI AarKe C/ly4aun OTKII0YEeHUS
paboTbl BHYTPEHHEN BEHTUNALMMK A1 IKOHOMUU INEKTPUYECTBA, YTO elle
6onee yxyawano 1 6e3 Toro Taenole ycnosua tpyaa (Wilson, 1999; von
Braun etal., 2002). He cOOTBETCTBYIOT CYLLECTBYIOLIMM NPaBOBbIM HOpMam
BbIOPOCHI 3arpsA3HSAIOLNX BELWLECTB B aTMOCHEPY, B CBA3U C YEM BbIHECEHO
npeaBapuTenbHOE peLlleHne O JaNbHEWWEM NpeKpalleHUU BbIMIaBKU
CBMHUA Ha 3aBoje v ero nepenpodunnuposaHuu (Yconbues, 2004).

TexHo/10r1si NPOM3BOLCTBEHHOIO NPOLIECCa M OYUCTKU BbIGPaChIBAEMBbIX
rasos

KoHueHTpaT cBWHUA nepepabaTtbiBAeTcad Ha 3aBOAe B FOPHOBOM
OTAENEHWUWU, TAEe YCTAHOBMEHblI [Ba CMNapeHHbIX MEXaHW3UPOBAaHHbIX
nnaBuAbHbIX rOpHa. MNNaBuUNbHBIN FTOPH COCTOMUT U3 ABYX YYIYHHbIX JIUTbIX
BaHH Maccon 1250 Kr, pacnoNOMXEHHbIX BAOMb OAHOW NWHMW. BaHHa
3ajenaHa B KUPNUYHYID KNaaKy B YYr'yHHOM MOCTaMEHTE U OTanuBaeTcs
CHU3Y XUAKUM TONNMBOM. BO Bpems paboTbl BaHHa HANOMHEHA XUIKUM
CBMHUOM, Ha NOBEPXHOCTM KOTOPOro MnjiaBaeT pacrylaBieHHaa WUXTa.
MoMHUMO ropHOBOM NNABKKW Ha 3aBO/ie MPUMEHSIETCA LWIaxTHAA NNaBKa, rae
Nony4yalT4epPHOBON CBUHELL U3 CEPDLIXLLIAKOB, KOTOPbIE ABASIOTCAOTX0AAMMU
ropHOBOM NnaBKu (TEXHONOMMYECKUM pernameHt..., 2002). O6¢cnyrkuBaHue
FOPHOB [0 PEKOHCTPYKuuu B 1971 r. 6bIIO OCHOBAHO MNOMHOCTLIO Ha
PY4HOM TpyAe v nNpeactasnsano 60nbLUyI0 ONacHOCTb 419 06CNyKMBalOLWEro
nepcoHana m3-3a 60M1bWOr0 KOAMYECTBa MbIM U ra3os, CoAeprallux
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CBUHeU. [laxke nocne MexaHu3auuu OCHOBHbLIX MNPOLECOB FOPHOBOMU
nnaBkM Ana pabouux, 3aHATbIX B 3TOM MNPOLECCE, PUCK OTpaBNeHUs
CBUHLOM OCTaeTcs O4YeHb 60/blUMM, NMOCKOSbKY CBWUHEL, NOCTyNnaeT B
OpraHu3m yepes nerkne u Koxy. OTMe4€eHo, 4To NO Pa3NIUYHbIM NMPUYNHAM
(oTCyTCTBME KOHAMLMOHUPOBAHUA, HEAOCTAaTOYHAA BeHTUnauusa, cnabbiv
KOHTPONb U T.N.) pabouune He Bceraa paboTaloT B pecnuparopax, 4Tto eule
6onblle yBenuMunBaeT puck ana 3agoposbsl. B 1970-x rr. Ha 3aBoae Gbina
npuHATacucteMamepobecnene4eHnade30nacHOCTUU3HEeAeATENbHOCTU
pabouux, BKIOYaOWas MeauuuHCKue obcneaoBaHusl, HarnpasneHue
B NPOdUNAKTOPUM, KOHTPONbL 3a NPOodPeCcCUOHANbHOW TMIMEHON WU T.A.
3T MeponpusITUS B HEKOTOPOW CTENEHWU YMEHDBLUIWMAW PUCK OTpaBiEHUA
CBMHUOM, HO HE MOI/IU UCKTIOYUTL AN XOTA Obl 3HAYUTENBHO YMEHbLIUTD
€ro, BBUly CaMoro xapaKkrepa npou3BoCTBEHHOro npouecca.

TexHonornyeckme rasbl FOPHOB, LAXTHOM MNEeYU, INEKTPONEeYm,
KynensauuoHHbIX Ne4Yer, BEHTUNSALUMOHHbIE Fa3bl LMXTO-CMECUTENbHOIO
6apabaHa M cOPOC MHEBMOTpPAHCNOPTa CBEAEHbl B OOLLylI0 CUCTEMY
ra3ooTxoqoB W MOABEPraldTCAd OYUCTKE OT MNb/IM B  MELWKOBOM
noineynosutene. Obuiee KONMYECTBO rasa, NnocTynalllee B MEWKOBLIN
nelneynosutens, coctasnsaetr 50-90 Tbic. m3/4ac (TexHonornyeckas
WMHCTPYKUMS. .., 1977).

Cuctema ¢dUNLTPOB NO3BOASIET UCNONb30BATb YOBNEHHYIO Mblib
B npouecce BbiMJaBKM CBUHUA. [1pKU 3TOM OOGOPOTHbIMW CTaHOBATCH
KpyrnHble ¢pakumn nbiiv. HeobxoguMo OTMETUTb, YTO WCnapeHue
CBMHUA HadunHaeTtcs yxe npu 400°C M NpomMcxoamT Ha BCex 3tanax ero
nonyyeHus, pabuHupoBaHus M Npu nepennaske. Ob6pasylowmecs npu
3TOM MENKOAUCNEPCHbIE YacTulbl, coaeprawmne Pb, He ynasnusaloTca
CYWIECTBYIOWEN Ha 3aBOAE CUCTEMOM OYMCTKM M BblOpackiBalTCS
B armMocdepy, No3TOMy O4YUCTKA ra3oB A0 CaHuTapHbIX HOPM He
obecnedynBaeTcsa (3anblNeHHOCTb Ha BbiXxoAe B atMocdepy cocTtaBnaer
15-30 mr/m3). [pyrMM HeAoCTaTKOM pyKaBHOrO duabTpa ABASETCS
ManoaddbeKTUBHaAsA CUCTeMa pereHepaumn PuabTPOTKaHM — NpPOoCToe
BCTPAXMBAHME.

Boaa oT BCex MeTanypru4ecKux arperaToB 4epe3 OTCTOMHWUKMK
noctynaet B npya 060pOTHOro BOAOCHAOXEHUS, U3NULLKKW BOAbI U3 NpPYAa
cbpacbiBaloTca Yyepes gamby B €CTECTBEHHbIN NMpya, OTTyAa B PEKY PyaHyo
n 3ateM B AnoHckoe mMope. Boga B npyay 060pOTHOro BOAOCHAGKEHUS
4ype3BblYanHO 3arpa3HeHa NPOM3BOACTBEHHOM MblbI0, HEGTENPOAYKTaMMK
M NPOMBbILLIEHHBIM MyCOPOM. leprnoanyecKoe NoCcTynaeHne BoOAbl U3 3TOro
npyaa B peky aBnseTca 4ONOJHUTENbHBIM GaKTOPOM 3arpa3HeHns cpeabl
noc. PygHas lNpuctaHb.
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Mcnonb3oBaHue BTOPUYHOO ChiPbS

B 1999 r. 3aB0oA 3aKIl04UN AOroBOP C BOMHCKOM 4YacTbio 25029
Ne704/5/1510 Ha noCTaBKY aKKymynaTopHbix 6atapen. ExerogHo u3
aKKyMynaTopHoro nomMa seinnasnsanoce 1 600 — 1 700 TOHH 4epHOBOro
CBMHLA, 41O coctaBnano 6onee 10% oT rogoBOM NPOU3BOANTENBHOCTU. B
TeyeHune 1999 - 2000 rogos 3aBo NoAy4Mn IOM 00LLMM BECOM METASI0B
nprMonnanTenbHO 5 363 TOHH. BepeaHem B rognepepabaTtbiBanoch 2185,3
T oTpaboTaHHbIX akkymynatopoB (KydbMuHoBa, 2003). OTtpaboTaHHbie
aKKyMynaTopHble 6atapen B MeHblUMX oObemax nepepabarbiBajnCb Ha
3aBode 1 o0 1999 ., B 1996-97 rr. (Sharov, 2002).

AKKyMyNSTOPHbIM oM npeacTtasnser cobon otxonbl Il n V kKnaccos
onacHocTU. Mcnonb3oBaHMe OTpadoTaHHbIX Gatapen B COOBCTBEHHOM
CBUHLLOBOM MPOU3BOACTBE CNOCOOCTBYET BOBAEYEHUIO B NMPOMBbILLIEHHbIN
060pOT ThiCAY TOHH GE3BO3BpPATHO TEPSEMOro metanna. Bmecte ¢ 1em
yBenuM4yeHne Npou3BOACTBA 3aBoja 3a CHeT nepepabOoTKU BTOPUYHOIO
Cbipbsl yBeNMYMBAET 3arpasHeHne noc. PyaHaa [puctaHb. Momumo
BbIOPOCOB 3aBoja, $aKToOpOM TaKOro 3arpsa3HeHuUs U BAWAHUS Ha
310POBbE HKUTENEN NOCENKA ABASETCH HanMiIne 3arpsi3HEeHHbIX CBUHLOM
KOPMNYCOB  aKKyYMYNSaTOpPHbIX 6Gatapen, KOTopble NpeaocTaBAsaoTcs
MEeCTHOMY HaceneHuio 6e3B03Me34HO MM 3a nnaty, ycTaHaBIMBaEeMYylo
agMUHUCTpaLmMen 3aBoaa. UTenun nocenKa UCNoNb3y0T TakMe Kopnyca u
MX 4YacTW A NOCTPOMKMK Orpaj, capaes, NPOKNaAKU A0POXKEK, YKPEnaeHus
OropoAHbIX MPSAAOK, B KA4eCTBE €MKOCTEN ANA KOPMEHUS JIOMALUHEro
CKOTa U NTuUlbl, c6opa AOXKAEBOW BOAbI, NOAMBA OrOPOAOB U Ap.

3arps3HeHune cpegsbl noc. PygHas MNpuctaHb
3arpasHeHune Bo3ayxa

C koHua 2004 r. 3aBoa B noc. PygHasa lpuctaHb NpuMocTaHOBWA
npov3BOACTBO B CBAA3UW C  PEMOHTOM WU nNpeanosaraeéMbiM
nepenpobuInpoBaHUEM Ha NOAyY4EeHUE TONbKO AparoueHHbIX META/NOB.
Jo 3toro BpemeHu Ha npoTtseHun 6onee 70 net BbIGPOCHI 3aBOAA
IBNAIMCb OCHOBHbLIM UCTOYHWUKOM 3arpa3HeHuMs B U3Y4YaeMOM panoHe.
Bnnotb 40 octaHOBKM 3aBoa paGotan no CTapblM TEXHONOTMMUSIM, He
OTBEYAWKUM COBPEMEHHBLIM TpebGoBaHMaM U HopMmaMm. [1pou3BOACTBO
CBHHLA CONPOBOXAAa/10Cb 3HAYUTENbHBIMU Fa30-NblNEBbLIMU BbIOpOCaMM,
BAUSIHUE KOTOPbIX npocnexuBaeTca Ha nnowaan Ao 100 KM?, npuuyem
Ha TeppuTOopuM paauycomM 2 KM NOo po3e npeobBnagarowmx BETPOB
(nnowaablo okono 5-8 KM?) o6GpasoBanacb 30Ha, [le BU3Yya/lbHO
HabnogaeTcs HapylweHue pacTUTEIbHOCTU — AEepPeBbS U KyCTapHUKMU
HaxoAsTCA B YTHETEHHOM COCTOSAHUW, OTCYTCTBYET HOPMaribHbl MOKPOB U3
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nuwarHukoB (Wilson, 1999; Sharov, 2002; von Braun et al., 2002). Cymma
roaosoro ywepba oT 3arpA3HeHMs Bo3ayxa, HAHOCUMOIO NMpeanpuUaTUEM
OKpyX<ailLlen cpeae, oueHmBanaco B 181,6 Toic. pybnen. PaHee ctaBuica
BOMPOC O 3aKpbiTUM 3aBOJa U €ro KOPEHHOW PEKOHCTPyKuun B 1987-
1989 rr., ogHaKoO COOTBETCTBYIOWEEe peweHne MuHuBeTMeTa He Oblno
peanu3oBaHo (JJonroepemeHHas nporpamma..., 1993).

B coctaBe raso-nbiieBbix BbIBPOCOB OCHOBHbLIMM 3arpa3HAIOWMMHU
BellecTBaMu ABNAIOTCA AMOKCUA CEPbl, OKUCb YIMepoaa, OKCuabl a3oTta u
4acTuLbl, coaepxalime ceuHel. [1o 1964 r. MeKOBOM NbeynoBUTENb Obl
€AMHCTBEHHbLIM CPEeACTBOM KOHTPONSA 3arpsa3HeHust Ha 3aBojie, No3xe Obin
YyCTaHOB/IEHbI YCTAHOBKU MEXaHUYECKON OYUCTKM BO3AyXa TUMA «LIUKITOH».
B KoHue 80-X rr. KONM4eCcTBO NPOAYKUMW 3aBOAA MPEBLICUNO CPEAHIOD
mouHocTb Ha 3000 1 cerHua u 100 T BucMyta. Toraa ke Habnoganmcb
camble BbICOKUE BblIGpOCHI cBMHLUA — 50 T/r., AMoKcuaa cepbl — 4,8 ThIC.
T/I. u okenaoB yrnepoaa — 200 Teic. T/I. Kak oTmMevaeTca B goknaae A.H.
Kauypa (1996), u3 Tpy6 3asoaa Bbinyckanocb okono 250 000 m® rasos
B roa (puc. 4-5). C aTuMu razamu €xerogHo BbiIHOCUNIOCL 85 T nblaw,
BKItoYaowen 4o 50T Pb, 517Zn, 6 TSb K1 1BI.

BHavyane90-x13-3aCnorKm1BLIEr0CABCTPAHE IKOHOMUYECKOrOKpU3unca
NpoOM30LUE NOBCEMECTHbIM cnaj NPOMbILWIEHHOr0 NpoM3BoAcTBa. B 310
BpemMs 00beMbl 40ObIYK 1 nepepaboTkun pyabl Ha OAO «Janbnonumertann»
yMeHbWwWMchb B 1,5-2 pasa, 4Mcno paboyunx gHen cokpatunocb fo 140
B roa. Tshkenaa cutyauus CNoXunacb Ha 3aBoje: Bbl/laBKa CBUHLA
CHM3WNAacb A0 7 TbiC. T, 3aBOJ, NPOCTanBas n3-3a OTCYyTCTBMSA KOKca. B cBA3H
C 3TUM YMEHbLIWUIOCH U 06LLee KOMMYECTBO NOCTYNAIOLMX B OKPYXKAIOLLYIO
cpeay rasoB W Taxenbix metannoB. O6bembl 3arpsa3Henusa ¢ 1993 roga
CHUMKaNUChb U A0CTUINN MUHMMYMa K 1998 1. B 2003 I. BbIGPOC BCEX BELWECTB
COCTaB/IA/1 MEHee ThbICAYM TOHH, U3 HUX: TBEpAbIX BelecTB — 10 T, AMokcuaa
cepbl — 860 T, cBMHUA — 20 T, MeHee 1 TbIC. T OKCHAOB a30Ta U yrnepoaa.
C 1999 r. Hayancsa NocTeneHHbIM BbIXo NpeanpUATUA U3 IKOHOMUYECKOTO
Kpuauca. [1pon3BoACTBO NPoAyKUMK 3aBoja ysenmuunnock: B 2000, 2001
n 2002 rr. Binnasnanocs 6onee 10 Tbic. T cBUMHUA B roa. Kak cneacrteue,
yBEMYMBAIIUCb U BbIOPOCHI 3arpA3HAIOWKUX BeLlecTs. IT0 BWAHO MO
KONMMYeCTBY nocTynawllero B atMocoepy ceuHua. Tak B 1999 r. o6bem
Pb B coctaBe WHAyCTpuanbHOM NbinK, BbliOpacbiBaemMon B arMocdepy,
coctaBun 18 17,8B2000r. - 201,B2001 . — 231,aB 2002 — e 25T
(KysbmuHoBa, 2003).

Heo6x0AMMO OTMETUTL, YTO, HECMOTPS Ha 3Ha4YuMTENbHO BO3pPOCLUME
o6bembl npoussoacTsa ¢ 2000 no 2002 rr., BbIGPOC aAMoKeuaa cepsl (SO,)
CYLLECTBEHHO He YBeU4UIca U coctaBnsan 2,6 ToiC. T/r. [IpU4MHON 3TOro
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IBNSIETCS MCMO/Ib30BaHUE BTOPUUYHOIO CbipbA (AKKYMYIATOPHOro sioMa),
KOTOPOE, B OT/IMYME OT KOHLLEHTPATa, He COAEPKUT Cepy.

PacnpoctpaHeHne ra3o-nblieBbiX BbIOPOCOB 3aBUCUT OT PU3UKO-
reorpaduyecKkux n KnMMaTtu4eCKux ycnoBum MecTHOCTU. B 3uMHee BpemA
NPOUCXOAUT NEePEHOC aTMOCEPHbLIX 3arpsa3HEHMA C CyLLUX HA akBaTtopuio
FINOHCKOro Mops, a n1eTom Npu cnadbbix BETpax, 4acTbliX TyMaHax v LTHUIAX
BO3HMKaeT Haubonblwas ONacHOCTb 3arpsa3HEHUs NMPU3EMHOI0 Cnos wu
npuneralowux Tepputopun NPOM3BOACTBEHHLIMU Fa3aMu MNIaBUIbLHOIO
3aBoja.CoaepraHue CBUHLA B BO3AyXENPOMBbILLIIEHHON 30HbINPEANPUATHA
coctaBnsno 10-12 NAK. CpeaHeronosble KOoHuUeHTpauuu Pb B BO3ayxe
noc. PyaHas lNpuctaHb camble BbICOKME U3 ropoaos [pMMOPCKOro Kpas m
coctaBnaioT oKono 0,7 mkr/m?® (cpeaHecytodnas MNAK — 0,3 Mkr/m3), 4to B
[Ba pa3a npesbillaeT cogepaHue ceuHua o Bnagusoctoke (CBUHYXOB H
ap., 1993).

Teepable yacTuubl, coaepxawme Tsenble metannsl (Pb, Cd, Cu,Mn, Zn
n Fe), Boinagatot U3 atMmocdepbl, U HEPacTBOPMMbIE U Mao PacTBOPUMbIE
COEAMHEHUS 3TUX METANN0B HaKanIuBalTCs B BEPXHEM cnoe no4vsbl (10
CM.). BbIHOC coeauHEHU MEeTanNoB OTCTAET OT UX adpasibHOro NOCTYNNEHMUS,
M aKKyYMYIMPOBaHHbIE B NOYBE COEAMHEHUS MOTYT ObiTb WUCTOYHUKOM
BTOPUYHOIO 3arpsa3HeHus BO3AyLWHOW cpebl. YBennyeHue BbiCoThbl TPy Ha
3aBoje npueeno K 6onee garbHEMY NepeHOCcy NONMIOTAHTOB U UX 60/bLUeMY
pacCeMBaHuIO, HO HEe CrnoCOOCTBOBANO YAYYWEHUIO 3KOMOMMYECKOM
06CcTaHOBKW. BbicOTa OCHOBHOM TpyObl 3aBoga aocturaetr 42 m. Korpa
BCE TPyObl MCNONb3YIOTCHA, MAaKCUMAJIbHbIE KOHLUEHTpaLUU NOSIIOTAHTOB
B BO3ayxe obHapyuBalotca Ha pacctosaHum 0,4 — 1,8 KM OT 3aBoaa npu
CKopocTH BeTpa 2-3 M/ceK. [1p1 ncnonb3osaHUn Manbix Tpy6 MakCUMyMbl
KOHLLeHTpauun obHapyxuBalotcs Ha pacctosaHumn 0,3 — 1,0 km. B Tabn. 2.
NPMBOAATCS AaHHbIE MHOIONIETHUX UCCNeA0BaHUIM BO3/1yxa B UCCelyeMOM
parnoHe (Kachur et al., 2003).

B npo6ax cHera, oto6paHHbIX BO6MM3K 3aBoaa, OblNo OOHapYKEHO
60/1bLLOE KONMMYECTBO Nbln, coaeprawen 3-5% Pb, 3-5% Zn, 2% Cu, 2% As,
0.5% Bi n 0.5% Sb. 10 3TUM JaHHBIM MOXHO 3aKI0YUTb, YTO COAEPHKaHUe
CBUHUA B BO3ayxe coctaBnano ot 7,5 o 16 mkr/m® (3% X .25 mkr/m3
= 7.5 MKkr/m3 n 5% X .32 mkr/m® = 16 mkr/m3) (von Braun et al., 2002;
Kachur et al., 2003 ). K cogepxaHns cCBUHUA B BO3/yxe N0 HoOpMatuBam
CLUA (U.S. National Ambient Air Quality Standard) coctaBnsaet 1,5 Mkr/m®
(USEPA, 1986). B Poccuu MK coaeprxaHusa cBMHLa B BO3Ayxe cocTaBnser
0,3 mkr/m2 (Mpusanosa u ap., 1998).

B 1abnuue 3 nokasaHO pacnpegeneHve TKesblX METaNIoB B
npeaenax 30H BOKPYr MCTOYHWKA 3arpasHeHus. CornacHo oOueHKawm,
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OCHOBAHHbIM Ha 3TUX AaHHbIX, 0K0N0 40 T MbiIM €XErogHo NOCTynaeT B
30Hy 1 (5 KM2 BOKpyr 3aBoga). Ecnv nbiib cogepxut 4% Pb, To 3HauuT
1,5 T cBMHUa BbiNagaeT U3 BO34yxa B AaHHOM 30He. B 30He 2 (20 km2
BOKPYr 3aB0oAa) No OLEHOYHbIM AaHHbIM BbinagaeT oK. 20 T. nbiaun (800 Kr
CBMHUA) eXXerogHo. [laHHble 0 KOHUEHTpaLUsax MeTanN10B B MNbl/iv NOSyYeHbl
C UCNONb30BaHUEM METOA0B aTOMHOM abcopbumm, npu NoArotToBke npod
K aHanusdy NpuMeHsIUCb naaBMKoBas U xnopHas kucnotbl (Kachur et al.,
2003).

Tabnuua 2

CpeaHeroaoBble KOHLIEHTPALIMKW Fra30B U TB.
BewecTs (Mr/m3) (Kachur et al., 2003)

HaceneHHbIn NyHKT SO, NO, CO TB.B-Ba

r. JanbHEropckK 0,02 0,04 0,99 0,25
noc. PyaHas lNpuctaHb 0,060 0,03 0,83 0,32

Tabnuua 3

KoHueHTpauun MeTanioB B 0CaiKax Ha TEPPUTOPUK, NpUeraioLLen
K noc. PygHas MNpuctanb (MKr/n) (Kachur et al., 2003)

3oHa 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 neTo 12 70 HYO 850 = 8 HYO 5
2 3uma | 12 | 100 | HYO 650 2 8 HYO | 12

doH neTo 20 5 HYO 0,1 3 HYO | O,1

30Ha 1 = B npesgenax 5 KM2 BOKpyr 3aBo4a

30Ha 2 = B npegenax 20 KM2 BOKPYr 3aB0Aa, HE BKIOYaSA 30Hy 1

BDL — HuxKe ypOoBHs onpeneneHus

¢OoH — noc. TepHed, HenpoMbILWAEHHbBIM Hac. MyHKT B 100 KM K ceBepy 0T rnoc.
PygHas lNpuctaHb

HauvHas ¢ 1930-x rr.,, nNpoMbIlWAEHHOE pa3Butue noc. PyaHas
MpucTaHb COMPOBOXAANOCLH MOABAEHUEM W AEUCTBMEM  Pas3UYHbIX
MCTOYHWKOB  3arpsi3HEHusi:  MOCTPOMKOM U NPOU3BOACTBEHHbLIM
npoLeccoM 3aBoja, TPaHCMOPTOM CbIPb U HEAOCTATOYHBLIM KOHTPONEM
TOKCHUYHbIX OTXOA0B. 3arpsa3HeHmne Bo3ayxa A0ArMe rogbl ABNS10Cb Camomn
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3HAYMTENBbHOM 3JKONOTMYEecKoM npobnemon Tepputopun. Coaepxalwme
CBUWHeL, YacTuubl, BbineTasa U3 Tpyd 3aBoja, pa3HOCUIUCL BETPOM MO BCEMY
NOCENKy U 3a ero npeaenamun. Becneacreume 3toro, THKenbiMU MeTa1aMmum 1
0COGEHHO CBUHLIOM OKa3anucCb 3arpsi3HeHbl No4Ba, BoAa, YacTHble AoMa,
ABOPbl M CaaoBble y4acTKU. [laHHble ans Apyrux pavoHOB CO CXOAHbLIM
NPOMBbILWAEHHbIM Pa3BUTUEM CBUAETENLCTBYIOT O TOM, 4YTO B/blXxaHue
3arpsA3HEHHOr0 BO3A4yxa, COAepKaLlero 4acTuubl CBUHLA, AIBNSIETCH O4HOK
M3 OCHOBHbIX MPUYUH NMPOBGSEM CO 340POBLEM HACENEHUSA, BbI3BAHHbIX
oTpaBneHnem cBuHUOM (ATSDR, 1988; ATSDR, 1994; ATSDR, 1997b;
CARB, 1997; USEPA, 1995).

3arpsasHeHune Boab!

Kpome 3aBopa no BbinnaBke cBuHUa OAO «Janbnonumeraniy, B
6accenHe p. PyaHOM HAaX0AUTCS MHOIO LLIAXT U NpeanpUaTUi No pa3paboTke n
oboraueHuo none3Hbix ucKonaemsblix. /10 1961 r., koraa 66111 yCTaHOBNEHbI
OTCTOMHMKMW, HEOUMLLIEHHbIE CTOKM COpachIBaNUCb HENOCPEACTBEHHO B PEKY.
bonee 70% voHoB B p. PyaHou B [lanbHEropcke ABAATCA TEXHOME€HHbIMU,
BKAtoYaa 90% cynbdaTtoB NPOMbILLIEHHOIO NpoucxoxaeHusa (S04-2), 85%
¢Topa (F) n noutn 100% 6opa (Kauyp, 1996). B noc. PygHasa lMpuctaHb
WMOHbI MPOMBbILLIEHHOIO MPOUCXOMXAEHUS COCTABNAIOT NULWb 0Ko10 40-50%
n3-3a pazbasneHua Bop p. PyaHasa Bogamu nputoko. OgHAKO Taxenble
MeTasnbl ABAFIOTCH NPEUMYLLECTBEHHO TeXHOreHHbIMKU — 90% UMHKa (Zn),
80% MblwbsiKa (As) n ceuHua (Pb), 75% meaun (Cu) u onosa (Sn). YpoBeHb
3arpa3HeHus BOA PEKW AenaeT ee HenpurogHon ansa pbibHOW NOBAM,
peKpeaLunm Uan OpOLLEHNUS, HO MECTHbBIE UTEN 3aHUMAIOTCA U NEPBLIM, U
BTOPbIM, U TPETbUM (Kauyp, 1996). [IoHHbIE OTNOXKEHUS COAEpHaT CBUHEL,
B 60/blIKNX KONMYECTBAX, HO WMCMOMb3YIOTCA MECTHbIMWU XUTENAMU ANA
yao6peHusa 0ropooB, YTO NOBbIWAET PUCK OTPABIEHUS CBMHLIOM (von Braun
et al.,, 2002). [1oHHbIe OTNOXeHUA ByxTbl PyaHOH, nobepexba ANOHCKOro
MOPS TaKXe COAepraT BbICOKME KOHLIEHTPALUMKU CBUHLA, KagMHUsa, Meau u
LMHKa BCNeACTBMUE BbIHOCA YacTuy, Bogamu p. PyaHown (Shulkin, 1998).

MuTbeBaa BOAa B MOCENOK MOCTynaeT u3 O6nAu3nexallero B noc.
CMblYKao3. BaCbKOBCKOE, KOTOPOE HaxoauTcs B 4 KMIOMETpax K tory ot
3aBoja. AHanuabl Npo6 BOAbl MOKa3aiuM HU3KWUA YPOBEHb COAEPrKaHMSA
CBUHLA — MeHee 2 MKr//. NOPOroBOro ypOBHS onpeaeneHmua aHanmaaropa
(Wilson 1999). CnepgoBaTtenbHo, BoAa B 03. BaCbKOBCKOM He 3arpa3HeHa Pb,
yemy cnocoBCTBYIOT OCOBEHHOCTH penbeda MECTHOCTU — BO3BbILLEHHOCTb
NpensaTcTBYET pacnpocTpaHeHuo BbIBPOCOB 3aBoaa B CTOPOHY 03epa.

OAHUM U3 HEMHOTUX NPUMEPOB, Koraa ynoTpebieHne NTbeBOn BOAbI,
3arpsa3HEeHHON CBMHLOM, CTano NPUYMHOM OTpaBNEHUI, ABNsSeTcs [peBHUI
Pum u Ipeuuns, rae cBUHeEL, NPUMEHSNCS AN NOCTPOMKKM BOAOMNPOBOAOB U
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M3roTOBNEHUA NULLEBOW NOCyabl. B uenom, BBUAY Manon pacTBOpPUMOCTH
CO€eAMHEHWM CBUHLA, OTCYTCTBUM JaHHbIX O BbICOKOM COAEPHKaHWM CBUHLA
B NWTbEBOM BoAde noc. PyaHas [lpucTtaHb M TOro, 4to ynotpebneHue
NMUTbEBOM BOAblI OOLIYHO HE SIBNSIETCH OCHOBHbIM GaKTOPOM OTpaBeHuUs
CBMHUOM Jaxke B CUNbHO 3arpsa3HEHHbIX NMPOMbILWIEHHbIX panoHax, y Hac
HET OCHOBaHWM CYMUTaTb BUSIHUE 3arpsi3HEHUS BOAbl CBUHLOM O4HUM U3
OCHOBHbIX $GaKTOpPOB PUCKa caTypHU3Ma B Uccneayemom panoHe. Bmecte
C TeM, 3arpssi3HEHWE OOHHbIX OTNOXEHMM U GeperoB p. PyaHas MoxeT
Ccnoco6CTBOBaTL MOBLIWEHUIO PUCKa OTPaB/I€HUA CBUHLIOM MECTHOro
HaceneHus.

3arps3HeHne MOPCKON Cpesbl

Bnarogaps npoMbIWIEHHOMY 3arpsa3HEHUIO0 COEAMHEHUSIMMU TSHKENbIX
MEeTanloB A0/IMHbI PeKn PyaHOW B GyxTe PyaHOM B TEYEHUE MHOIMX neT
CKnagbiBaeTcs HebnaronpuaTHas 9SKonorMyeckas o6CTaHOBKa. byxrta
3arpsi3HeHa TShKEeNbIMM MeTannamu, KOHLEHTPauuu KOTOPbIX B AOHHbIX
OTNOXEHUAX NPEBbIWAT GOHOBbIE HA NOPAA0K BENUYMH 1 Bonee. 06 3ToM
CBUAETENbCTBYIOT AAHHbIE O COAEPXKaHUU TAXMENbIX MeTaloB B Oypbix
Bogopocnax (Xpuctodoposa, 1989; KomeHkoa, 1999). o oueHkam
Havyana 1990-xrr. cpeaHerogoBomn cOPOC 3arpas3HAoLWLNX BELECTB 3aBOA0M
B ByxTy PyaHyto coctaBnset ok. 320 MAH. Ky6. M unn 3,60 T 3arpasHAioWwmx
BELWECTB. B uyucno nonnoTaHToB, COpacbIBAEMbIX EXErOAHO, BXOAAT
Pb (0,1 1), Zn (0,14 71), Fe (0.13 1), Cu (0,01 1), As (0,32 1) n Sb (0,08 1)
(donrospeMeHHas nporpamma..., 1993).

3arpsisHeHue rno4Bbl

MNoc. PygHasa lNpuctaHb nNo 3arpsa3HeHunIo noys opruumanbHO YACNUTCA B
CMUCKEe NATU CaMbiX 3arpsi3HEHHbIX HAaCEeNEHHbIX NyHKTOB Poccun (loknag. ..,
1998). Cpena noc. PyaHas MpuctaHb M3ydanacb Ha NPOTAMEHUU MHOTUX
NneT, U 6b110 0O6HAPYXEHO 3HAYUTENIbHOE 3arpsa3HEHUe MOYB TAXKENbIMU
MeTanlaMmu, TaKMMU KaK CBUHEL, KaaMWK, UMHK U meab ([doknag...,
1998, 1999; von Braun et al., 2002; Kachur et al., 2003;). HepaBHee
HabnaeHue, NpoBeaeHHoe ¢ yyactueM astopa B 1997-1999 rr., BbIABUNO
onacHbIM YPOBEHb COAeprKaHusa CBUHLUA B nNoyuse 61113 3aBoaa M No BCEMY
nocenky (von Braun etal., 2002). B xoae uccnegosaHusa otémMpanumcs npoobi
noYBbl Ha 0G0YMHAX AOPOr, oropojax, ABopax, pe4yHoM 6epery, nasKax
M AeTCKuUX nnowaakax. CpeaHee coaepraHue CBMHLA B MNOYBE OropojioB
coctaBuno 2200 Mr/Kr, 4TO nNpPeBbIWAET YCTAHOBNEHHbLIA OMNacHbIM
ypoBeHb 3arpsa3Herusa 400-1200 mr/Kr, Koraa, CornacHO peKoMmeHaaumMam
AreHtcTBa No oxpaHe okpyxaiouen cpeabl (USEPA), Heo6x0aMmo CpoYHO
NpoBOAMTL MeponpusaTusa no pemeanaumun noys (Federal Register, 2001).
Ha peTckux nnowaaKkax u Bo3ne LWKOJbl KOHLUEHTpauus CBUHLA B NO4YBE B
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cpeaHem coctaBnsana 550 Mr/Kr, c MakCcuManbHbIM cogepaHnem 1350 mr/
kr. CogeprkaHue CBMHLA B 0AHOM 0TOGpaHHOM Npobe KpacKu coctaBns/io
0,75%, 4TO TAKXKE ABNFETCA NPEBbILEHUEM MUPOBbIX HOPM. M3BECTHO, YTO
B noc. PyaHas MpucTaHb JOMa YacTo KPacsT CBMHEL-COAEPKaLLEn KpacKow,
KOTOPYIO MOTYT Mony4aTb B NOPTY, rAe NPOM3BOAATCS pabOoTbl MO PEMOHTY U
OKpacke cygos (von Braun et al., 2002).

Tabnuua 4

CopeprkaHue cBUHLUA (Mr/Kr) B pasninyHbix 06 beKTax OKpyKatoLen
cpenbl, 1996-1997 rr., noc. PyaHas MNpuctaHb (von Braun et al., 2002)

O6beKThbl apudm. | reomeTp. | MUHUMYM- | YUCNO
cpepHee | cpegHee | Makcumym | npo6
MF/Kr Mr/Kr
[MouBbl
Oropoasb!
Moc. PyaHasq MNpuctaHb 2095 1626 476-4310 |11
JonvHa p. PygHasa — — 128-324 |2
[Bopbl noc. PyaHas MNpuctaHb 2241 1575 896-4610 |5
LLIkona noc. PyaHas MpucTaHb 553 398 160-1350 (4
Xen. popora noc. PygHasa MNpuctavb | 59365 |49778 24400- 4
95000
Mnsx noc. PyaHas MpucTaHb — — 610-6200 | 2
PeyHoil 6eper 920 824 464-1950 |9
Mbinb
0604MHbI gopor noc. PygHas 6119 4420 2020- 8
MpucTtaHb 22900
XBOCTOXpaHuaMLa Lwaxr — — 672-1180 |2
Kpacka — — 7470 1
OcanoK KOpobKK akKymynsaTopa — — 293000 1
LLinanbl Xxene3Homn goporu — — 35000 1
MopT noc. PyaHas MNMpucTtaHb — — 65900 1

Pesynbtatel npegcTaBieHbl N0 KOHLUEHTPaUuu CBMHUA (MI/Kr), apUOMETUYECKUM
cpegHum (X) u reomeTpuyeckum cpegHum (Gx); CpeaHEE He BbICYNUTLIBA0CH EC/IN
n<3, nokasaHo npobesom “—*“

Kak cneayeT n3 gaHHbix Tabn. 4, KOHUEHTpaUMsa CBUHLA B No4YyBax
pocturaet 95000 mr/kr. Hanbonee BbICOKME 3HAYeHUa codepxaHus Pb
o6HapyeHbl B Npobax, 0ToO6paHHbIX BO3/E eNe3HOM 40POru, No KOTOPOH
KOHLIeHTpaT nepeBoO3uTCH Ha 3aBoj. [laxe B npobax ¢ HauMeHbLUUM
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COAEepPHaHWeM CBMHLA KOHLUeHTpauus coctasnana 160—-896 Mmr/Kr, 4To
ABNSETCS HapylleHWEeM YCTaHOBNEHHbIX B Poccun HOPM W npeacTtaBnaet
onacHoOCTb A/1g 340pOBbsa. MTorn 3toro uccnegosaHus npeacraBieHbl B
Tabnuue 4. HanbonbLuen oNacHOCTbIO ABNSETCATO, HTO B MUPE 3arpsa3HeHu1e
NOYBbl ABASETCA OCHOBHbIM WMCTOYHWMKOM PUCKA OTpPaB/iEHUA CBUHLOM
geten (Roberts et al., 1974; Yankel et al., 1977; USEPA , 1986; Xintras,
1992; Lanphear et al., 1998).

OTHocUTeNnbHasA 6GMonornyeckas JoCTynHoCcTb Pb M3 noyB, 0ToGpaHHbIX
B noc. PyaHas lMpuctaHb, BapbupoBana ot 56% A0 91% no pacTBopuMomy
aueTaTty CBUHLA (3KBMBANEHTHO 26.5% 1 45% abconioTHOM BUONOrMYECKON
JIOCTYNMHOCTH). S3HAYE€HUE OTHOCHTETbHON BUONOrMYECKOMAOCTYNHOCTU Pb 13
NMo4YB OropoAoB COCTaBNAN0 B cpeaHeM 64% (32% abCoNOTHOM). 3Ha4eHne
OMONOrM4EeCcKOM AOCTYNHOCTU Pb 13 npo6 nous, oTo6paHHbIX BO3/E LWKObI,
JETCKMX NIOWAaA0K U Ha 0604YMHaxX AOpPOr, COCTaBNsIO B CPEAHEM OKO/O
60% (von Braun et al., 2002). 3T1 3Ha4YeHUs1 COOTBETCTBYIOT CXOAHbIM
panoHam ao6blun cBUHel-coaepxkawmx pya CLUA, roe oTHocuTenbHas
OuonornyecKasn AoCTynHocTb BapbupyeT oT <10% ao >90%, coctaBnsas B
cpeaHem 60% oTtHocuTenbHol U 30% abconoTHoM (Casteel et al., 1997,
Drexler, 1997; USEPA, 1996, 1999).

MpuBEAEHHbIE JAHHbIE CBUAETENLCTBYIOT O TOM, YTO MOYBbLI B NOC.
PygHas [pucTaHb 4pe3Bbl4aMHO 3arpsa3HeHbl CBUHLUOM, 3HA4YuTEesbHO
npesbiwan ycraHoneHHyto B Poceun NAK - 32 mr/kr (CanlvH 42-128-
4433-87).Takoe 3arpa3HEHNE MOXKET ABNATLCA OCHOBHbLIM GaKTOPOM PUCKa
OTpaBNeHUs CBMHLIOM JIIOJIEN, NPOXUBAIOWNX B MNOCENKE U NPUIEratowmx
Tepputopusax (Sharov, 2002).

3arpsa3HeHne CeslbCKOX035IMCTBEHHbIX NPOAYKTOB

Jpyrumun, BO3MOXKHO, 601e€ BaxHbIMbaKTOPOM ABNAETCANOCTYNNEHNE
CBMHLA B OPraHu3M C CEeNbCKOXO3ANCTBEHHON NpoayKuuen. Hutenun noc.
Pyanasa lpuctaHb, KaK U MHOIMMX APYrux HaceneHHbIx NMyHKToB Poccuu,
BblpalLMBalOT paCTEHMEBOAYECKYIO NPOAYKLMIO HA YaCTHbIX NpuycaaebHbIX
W JayvHbiX ydacTKax. [peobnapaiowen BobipawmMBaemMon U NoTpebnaemon
KynbTypon aBnsetca Kaprtodenb. [lOCKONbKY no4yBa BO3Ae/biBaeMblxX
Yy4aCTKOB 3HauuTeNbHO 3arps3HeHa CBWHUOM, BCH BblpalwmBaemas
NPOAYKUUS TarkKe MOMXET cojepwartb CBuHeu. U3 osowen Haubonee
NONyNAPHbIMKA ABASIOTCA TOMarbl U Orypubl, KOTOPble ynotpebnanTca B
CBeXeM BWe U 3arotaB/MBalOTCAa Ha 3UMY. BaXKHbIM NPOAYKTOM NUTAHUS
ABNAIOTCA TAKXKE pa3nuyHble arogbl. KnybHMKa, CMOPOANHA, KPbIXKOBHMUK,
MaJInHa, }XMMOIOCTb UCMOMb3YIOTCA ANA NPUrOTOBNEHWUS AONT0 XPaHALLMUXCS
JPKEMOB M BapeHWM, a Takke ynotpebnsaioTcsa B cBexem Buae. BawHo
OTMETUTb, YTO AETU HaLLE eAdaT AroAbl HEMbITLIMU WU CIErKa OMOIOCHYTbIMU
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NPOTOYHOM BOJOM U MO3TOMY JIETOM MOTYT NoeAaTh C ArogaMmum CoaepKalLlyto
CBMHelU, Nbinb. [ToMMmMo KapTtodensa, OBOLWEW WU ArogHoOM MNpoayKuUMU B
noc. PyaHasa TpuCTaHb XXWUTENW MPOU3BOAAT MHOMECTBO APYruX BWUAOB
pPacTUTENIbHON U MBOTHOM CE/IbCKOXO3SMCTBEHHOM MPOAYKLMK, HO 3TO
UMEET 3HaUYUTENIbHO MEHbLLEE 3HAYEHME.

Tabnuua 5

CoaepaHue TaXeNbIX METANI0B B CETbCKOXO3AMCTBEHHON NPOAYKLINK
(Mr/Kr cyxoi maccebl) (aaHHble PA. Makapesuy, na Kauyp, 1996)

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

KapTtodenb 23 3.7 1.0 |0.3 |413|7.8 04143 |11.3|239
KyKkypysa 15 1.6 |06 |0.0 |321 |16 04118 |51 |161
Orypewy, 27 13.1 |4.3 |04 [130 [13.4 |3.8 |14.8|16.2 |61.8
Tomat 27 80 |24 |08 |284 |10.6 |0.7 |10.0]24.0]32.6
Koxuua tomata | 27 8.9 3.8 |0.7 |44.0 |9.7 1.6 |6.9 |18.3]|126
Kny6HWKa 15 H/O |16.5]5.6 |32.0 |9.8 H/a|H/a |67.9|61.3
CyxodpyKTbl 0.4 ]0.03]|10.0 | 5.0 H/O |H/A |H/8 |H/A

H/L = HET JaHHbIX
H/a = He aHa/M3unpoBaa0Ch

B 1abn. 5 npeactaBneHbl AaHHble MO COAEPXKAHMIO CBWUHLA B
pPasnnYHbIX CETbCKOXO3AMCTBEHHbIX NPOAYKTax noc. PyaHasa lMNpucTtaHb no
JaHHbIM POCCUUCKUX nccnepoBartenen. CpeaHas KOHUEeHTpaLumusa CBMHLA B
KNyBHUKeE B CyXOn Macce coctasnseT 16,5 Mr/Kr, KagMmus 5,6 Mr/Kr v LMHKa
32,0 Mr/Kr. MeHblIMe KOHUEHTPaLUUKn 3TUX MeTanioB 6blin 06HapyXeHbl B
KapTodene, orypuax n Tomatax (Kadyp, 1996).

BnunsiHue cBMHLUa Ha 340pP0BbLE Ye/10BEKa

CoeanHeHUa CBMHLA WM3BECTHbl CBOEM BbICOKOM TOKCUYHOCTBLIO.
OCco6€eHHO 4yBCTBUTENbHbI K OTPaB/IEHUIO CBMHLOM (CaTypHU3MY) AETU
(CDC, 1985; boHpgapes, 1984; Co6ones u ap., 2001). UnauBmnayanbHas
BOCMPUUMYUBOCTb K OTPaB/IEHUIO CBUHLOM CU/IbHO Pas3nMyaeTcs, U O4HU
W Te e A03bl CBUHLA MOIyT agaBaTtb 60bLINK UNKM MEHbLUWMK 3bDEKT Ans
pasHbIX N04en. XapaKTepHbIMKM CUMMOTOMamu OTpaBieHus SABASAKTCS
6negHOCTb NnLa, NOTEPSs BHUMAHUSA, MIOXOW COH, CKIOHHOCTb K 4acTou
CMEHe HacCTPOEHUA, MOBbIWEHHAA pa3fpaxKMUTeNbHOCTb, arpeCcCUBHOCTD,
ObICTpasd YTOMIAEMOCTb, a TaKXe MeTa/lIMYeCKUh TMpPUBKYC BO PTY
(BeHeukwnn, 1980; Goyer, 1990; JluBaHoB v ap., 1997). XapaKTepHbl
paccTporCTBa NULLEBapPEHUS, NOTEPS anneTuTa, 0CTpble 60/1M B XKMBOTE CO
cnasMmamMun aboMUHaNbHbIX MYCKY/0B («CBUHLIOBbIE KOJIMKW»). OO6bl4HbIM
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ABNSETCH M3MEHEHWE COCTaBa KPOBU — OT PETUKYNOLMTO3a, aHn30uMTO3a
M MWUKpPOLMTO3a [0 CBMHLOBOM aHeMuu. Ha 6onee no3gHux cragusax
XapaKTepHbl ronoBHas 060/b, FOMIOBOKPYXEHWE, NOTEps OpUeHTauuu
n npobnembl co 3peHueM. Cneuudpuyeckoe novYepHeHue («CBUHLIOBAS
JIMHUS») MOXKET TMOSBUTLCA Yy OCHOBaHUA AeceH. Bo3moXeH napanuy
(«cBMHUOBbIE CyAOpPOrKW»), 0ObIYHO 3aTparvsalowui B NEpBYID o4vepeab
nanblbl U KUCTU PYK. Y AeTen MOXeT ObiTb NOBPEXAEH FOIOBHOMW MO3TI, YTO
MOXET NPUBECTU K CNenoTe Win ryxotTe Wan aaxe netasibHOMYy Ucxoay.
MoBpexaeHna Kopbl GO0NbLIMX NOAYyWAapUA BO3MOMHBLI M Y B3POC/bIX
nocne nonydeHms 60blumx 403 cBUHUA ([paumnaHckas, Po3eHusut, 1961;
ApornymnHa, 1968; JlueaHos 1 ap., 1997; YyxnosuHa, 1997; Huffman,
1998; WSDH, 2000; Hoekman, 2001; Toxic Dangers, 2001;). [[pumeHeHune
XeNaTUpPYIOLLIMX areHTOB, TaKUX KaK TeTpaaueTart KasbLus, NeEHULWIIaMUH
Kanbuusa n EATA (EDTA) no3BonsieT rnocreneHHO BbIBECTU CBUHEL W3
opraHmama. Bo mMHorux cnyvasix Tpebyercs NpoAO/IKUTENbHOE NeYeHue,
KOTOpOE, TEM HE MEHee, 3aKaH4YMBaeTCs MOJIHbIM BbI3/IOPOBIEHUEM, 3a
UCKIIOYEHUEM CNyYaeB NOBPEXAEHUa ronoBHoro mosra (Hoffman, 1976;
Blumer, Cranton, 1989; MasopoHkoB, 1997; JlusaHos wn ap., 1997).
CBMHEL, NOCTynaeT B OpraHM3M W3 3arpsa3HEHHOro BO3a4yxa, MOuYBbI,
MbUIM B XW/bIX MOMELWEHUSAX U Ha ynuLe, NPOAYKTOB NUTaAHWUA, a TakkKe
NpM HEJOCTATOMHOM COOMI0AEHUN NpaBuN NMYHOM ruruersl (Lanphear et
al., 1998). lNoBbIWEHNIO PUCKa caTypHM3Ma CrnocoOCTBYIOT pas/inyHble
daKTopbl, Hanpumep, KypeHue B3pocnbix (Fergusson et al., 1981). OueHka
PUCKa OTpaBfEHUS CBUHLIOM, Kak npaBuno, NpoBOAUTCA Ha OCHOBaHWK
onpeaeneHns KOHUEHTpauuu CBMHUA B KpoBW. HOoHUeHTpauus cBuHUA
B KPOBU HWMKe 8 MKr/an B Poccuun cumMTaeTcss 6e3o0nacHoOn ass 340poBbs
pebeHKa, XOTS U O3Ha4aloLWen NOCTynIeHUWe B OpraHn3mM CBUHLA, 4TO B
3aBUCMMOCTHM OT NPOAOAKUTENBHOCTU U MIHTEHCUBHOCTU MOXKET CKa3artbCs
Ha 3goposbe (ATSDR, 1997a; JinsaHoB v gp., 1997).

B Mupe pucK ana 340p0BbS, CBA3AHHbIM C OTPABAEHUEM CBUHLOM,
OLIEHMBAETCH NO KOHLUEHTpaLuu CBMHLUA B KpoBuW. B Tabn. 6 npuseaeHo
PYKOBOACTBO, padpabdotaHHoe NHCTUTYTOM TOKCuKonoruu (C-Mo6), B ¢Basu
C YPOBHEM CBUHLA B KPOBU U HEOBXOAUMbIMU OTBETHBIMU AENCTBUSMM.
KoHueHTpauus cBMHLUA B KpoBM HUe 10 MKr/an cumtaetca 6e30nacHom
Ans 300poBbs pebeHKa. YpoBeHb Bbiwe 10 MKr/af, HO HUxe 20 MKr/an
pacueHMBAaETCH KaK MOBbILEHHbIM U CBUAETENLCTBYIOWWI 06 OTpaBneHum
cBMHUOM. KOoHUeHTpauuma Bbiwe 20 MKr/o1 B POCCUKM 1 B MUPE CYUTAETCS
OMacHOM M MOMXET HAaHEeCTW 3HayuTeNbHbIM Bped 340P0BbI pebeHKa.
KoHUeHTpauus CBUHLA B KPOBU Bbiwe 45 MKr/an MOXeT NpuBecTy K
NepMaHEeHTHOMY MOBPEXAEHUID FONOBHOMO MO3ra W Jake NeTanbHOMY
ncxody, MNO3TOMy Heo6X0AMMO HEMEASIEHHOE U MHTEHCUBHOE JSleYeHMe.
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MOCKONbKY MHAMBMAYaANbHAA BOCNPUMMYMBOCTb K OTPaBJ/IEHUIO CBUHLIOM
BApbUPYET B LUMPOKUX NpPeLenax, TO MOXHO OXuAaaTb, YTO Y HEKOTOPbIX
Jeten moryt HabnwgatbCs Xyawue MNoCNeAcTByUs NpU MEHbLUMX A03ax
(ATSDR 1997a,CDC1997). 0co60 cneayet OTMETUTb, YTO AETU SHAYUTENbHO
fierye, 4em B3pOC/ble, aKKYMYUPYIOT CBUHELL U MOTOMY OTHOCATCS K rpynne
BbICOKOIO PMCKa B OTHOLLEHWN CBUHLIOBbIX MHTOKCUKaLMK. [10BbIlLeHHad
4YyBCTBMTENbHOCTb pebeHKa K BO3AENCTBUIO CBMHLA 0OBACHAETCS TaKUMHU
0COOEHHOCTAMM AETCKOro OpraHn3ma, Kak:

- CYLLECTBOBAHUE KPUTMYECKUX MNEPUOJOB pPa3BUTUA HEPBHOM,
UMMYHHOHW,  PENPOAYKTMBHOM  CUCTEM KW MeTabonuM3ma, Korja
YyBCTBUTE/IbHOCTb OpraHuaMa K AeNCTBMIO aHTPOMOreHHblX $GaKkTopos
3HAYUTENBbHO NOBLIWAETCS;

- He3pPesnocCTb paga GEPMEHTHbIX CUCTEM [IETOKCHMKALIMU U NPOLLECCOB
06MeHa, orpaHuyeHHble GYHKLMOHANbHbIE BO3MOXHOCTM NEYEHM U MOYEK,
HanpasJ/IeHHble Ha yaaneHne KCeEHOOUOTUKOB (ayTOJETOKCUKALUS);

- NOCTENEHHOE CTAHOB/IEHWE W pPa3BUTME MMMYHHOM CHUCTEMBI,
KOTOPOE MOXET ObITb HAPYLIEHO N0 BIMSHUEM 3KOTOKCUMHOB, HTO MPUBOANUT
K NO34HEMY UMMYHONOMMYECKOMY «CTapTy» AETEN, BOZHUKHOBEHMIO MasibIX
HapyLeHUN UMMYHHOM CUCTEMBI, PA3BUTUIO BTOPUYHON UMMYHOIOTMYECKOM
HEeLOCTaTO4YHOCTH;

- MHTEHCUBHbIE NMPOoLECChl POPMUPOBAHUA MEXHENPOHHBIX CBSI3EN B
MO3TY.

Tabnuua 6

OCHOBHbIE KIIMHUYECKUE NPOABAEHUS U 0O6BEM MEAULIMHCKOW MOMOLLM
NpY pasnmyHbIX KOHLEHTPaUUax CBMHLA B KpoBM (JlusaHoB 1 ap., 1997)

Pb, OCHOBHblE 06BbEM MEANLIMHCKOW NOMOLLA
MKr/an KIUHUYEeCcKne
NPOABNEHUSA
1 2 3
0-9 3T0 HOpManbHbLIN HeobxoaMmo nMeTb nNpeacTaBneHre o
YPOBEHb CBUHLA. daKTopax HecrneundrYecKoro pucKa
Ecnu cteneHb W, UCXOOS U3 HUX, NNaHMpoBaTb 0OBLEM
cneumduryeckoro MeaNLIMHCKON MOMOLLM.

PUCKa HU3Ka, KOHTPOb
MOXHO NPOBECTU Hepes
rod. [pu BbICOKOM
cneundUyYecKoM pUcke
KOHTPOMb NpOoBOAAT 1
pas B 3 mecsua
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Pb, OCHOBHblE O6bEM MEAWULIMHCKOW MOMOLLM

MKr/an KIWMHUYECKKE

NPOSIBNEHMUSA

10-19 | MNoBbiWweHHbIW ypoBeHb | 1. OBy4UTb PpOANTENEN TUTMEHNYECKMM
CBUHLA MOXeT npasuaam.
npuWBECTH K npobnemMam | 2. [laTb peKOMEeHAaLMUK MO NUTaHKUIO.

B NOBEOEHUH 3. MpoBECTU HEBPONOTMYECKNI OCMOTP
pebeHka n 06y4eHun, c onpefeneHWeMm nokaszaTenen Tecta
HapPYLIEHWIO MENKOW OzepeukKoro.
MOTOPUKM 4. OnpepennTb Hecneumpuyeckme
noKasaTenu MHTOKCUKAaL WK,
5. HasHa4uTb aHTepocopbeHThbl Ha 3
mMecsua.
6. HagHa4unTb Npenapatbl cenexa,
BUTaMWHbl A, E B BO3pacTHbIX A03ax.
JleyeHre BO3MOXKHO NPOBOANTL B
amOynaToOpHbIX YCNOBUSX.

20-44 | BO3MOXHbI 1. NMpoBenexHune, NeaMaTpPUYecKoro, 1
HeWpoanHaMUYEeCKHe HEBPONOrM4eCcKoro obecnefoBaHus.
HapyLleHus, 2. HemeaneHHo HavyaTb NPUMEHEHKe
HapyLEHUs MOYEBOr0 | CENEeKTUBHbLIX 3HTEPOCOPOEHTOB B
0o6MeHa, CHUXeHne MaKCUMabHbIX 4O3aX.

UHTENNEKTa 3. Mpwn OTCYTCTBUM NPOTUBOMNOKA3aHUN,
HavaTb XeNnaTHyo Tepanuio.
4. Mposectn AMP-uccnegosaHue ang
WUCKIOYEHUA AENOHNPOBAHNSA B KOCTSIX.
5. KOHTpoNMpoBaTh KOHLEHTPALMIO CBUHLA
He pexe pasa B MecsiL.
6. YCcTaHOBWTb AMCNAaHCEPHOE HaboaeHne
Ha nepuojg He MeHee 1,5 ner.

45 -69 | YpoBeHb CBUHLA 1. focnutanu3auusa B CTaLMOHap: B. TE4EHNE

onaceH AN KU3HU
Mpu OTCYTCTBMU
CBOEBPEMEHHOT0
BMelLaTeNbCcTBa

3-X AHEW C MOMEHTa NONYYEHUSA Pe3yNLTaToB
aHanus3a KPoBW Ha CBUHEL,.

2. Ha3HayeHne MaKkcuManbHbli 03
3HTEPOCOPOEHTOB CO AHS NOCTAHOBKM
avarHosa.

3. MpoBegeHune xenaTHOM Tepanuu

B CTauuoHape. PeabunuTaLnOHHbIE
MEPONPUATUA HaYMHAIOT B MBKCUManbHO
paHHWe CPOKK U NPOoBOANAT B TedyeHue 1,5
NeT ANs KOPPEKLMM MOTOPHBIX HapyLUEHUHN.
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Pb, OCcHOBHblE 06BbeM MeaULIMHCKOW MOMOLLU

MKr/an KIMHUYECKHNE
NPOABAEHUSA
Bonee | MoryT BO3HUKHYTb 1. CpoyHas rocnutannsauns B
70 3nuNenTu4eckmne MHOroNpodUNbHbIX CTaunoHap.
npunagku, Koma, 2. lpoBeaeHune xenaTHOW Tepanuu.
CMepTb. 3. PacwmnpeHHoe neguaTpuyeckoe 1

HEeBPONOrmyeckoe obcnenoBaHums.
4. KOHTpONb coaeprkaHnsa CBMHLA He pexxe 1
pasa B MecsL..

CnepgyeTt y4uTbiBaTh, YTO CerogHsa B Poccuu BO3AeMCTBME CBMHLA
NPOMUCXOAUT Ha GOHE HEeaoCTaTO4YHOro NUTaHusa aeten (Aeduuut 6enKkos,
BUTAMUHOB, KOHKYPEHTHO aKTMBHbIX MWKPOJ/IEMEHTOB), 4TO yCUIMBAET
TOKCHYeckun addeKT atoro Belectsa (BonHap, 1960; Hammad et al.,
1996; JluBaHoB v ap., 1997).

CBuHewl n 340p0Bbe HaceneHus noc. PyaHas lpuctaHb

MpoBOAMMbIE B COBETCKOE BpemMs uccnenosaHus B [lanbHEropckom
panoHe BbISBWIM  @HOMalbHYl0 CTPYKTypy 3aboneBaeMoct U
Gonblwon Macwtab npob6neM CO 340POBbEM MECTHOrO HaceneHus.
CambiMKM pacnpocTpaHeHHbiMM 3abofieBaHUaMM B panoHe HABJAI0TCS
pecrnupatopHble. B 1987-1989 rr. B cpeaHem 6biio 538 cnyyaes
3a60neBaHMa PecnupaTtopHbiMK 3ab01eBaHUAMM Ha ThICAYY XUTENEn
B rof, 4To 9BNASIOCb Haubonee BbICOKMM MOKas3aTenem cpeaun Beex
NPOMBbILWIEHHbIX LLIeHTPOB puMOopbsa. 3a TOT e nepunos B I. [lanbHeropck
n noc. PyaHasa lMpucTaHb Ha TbiCAYy AeTen NPUXOAMIOCH COOTBETCTBEHHO
1048 n 1010 cnyyaeB pecnupaTtopHbix 3a00/1€BaHUN B 1o, T. €. B MOCESKe
M B ropoge 3aboneBaeMoCTb MOYTU OAMHaKoBas. HaumHaa ¢ 1981 r.,
HabnoAaNCa  YCTOMYMBBLIA POCT CEPAEYHO-COCYAUCTbIX 3aboneBaHuu
cpeau aeten oo 14 net (Kavyp, 1996). 31n dakTel cBUAETENBCTBOBAIM 00
YXyALIEHUN COCTOSAHMA 340POBbSA B LIEIOM.

B noc. PyaHaa [lpucTaHb He nNpoBOAMIOCH MOSIHOLEHHOIO
KOMMJIEKCHOTO MEAUKO-3IKON0MMYECKOT0 UCCNIEI0BAHUSA PUCKA OTPaBEHUS
noaen ceuHuoM. OTMevaeTcs, YTo y Aen, NPoXMBaLWKUX B NOCESKE,
ecTb 3abonieBaHUd, KOTOpble MOryT ObiTb CBAI3aHbl C 3arpsa3HEHUEM
cpenbl cBMHUOM. Hanpumep, noau, NpoxmMBatlolMe Ha Haxoaawencs 61m3
3aBoja ynuue [puropusa Munas, xanyTcs Ha rnnoxoe obuiee duamyeckoe
COCTOSIHUE AeTeN. Y CEMUNETHEr0 MasibYnKa 3peHue ynano a0 2% Ha 0aHOM
rnasy, eXxerogHo oTMevyaeTcs BocnaneHne G6pPOHXMaNbHOM CUCTEMbl. JTa
CEMbS XMBET Ha PAaCCTOAHUU MEHEE MOJIOBMHbI KUTOMETPa OT 3aBOACKOM
TpyObl, U 3TWU NOAM MHOTME roAbl Ablland BO3AYXOM, HACbILWEHHOM
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BbiOpocamMu 3aBoga. B npodax moyBbl ABOPA KOHLEHTpauua CBUHLA B
1997 r. coctaBngana 1800-4610 Mr/Kr, 4TO ABNAETCA OAHUM M3 CaMbIX
BbICOKUX NMOKa3aTenen B noceske (von Braun et al., 2002).

CobpaHHbie OTEYECTBEHHbLIMU uccneagoBaTenamm JaHHble
CBUAETENbCTBYIOT O HAKOMIEHUWM CBWUHLA B OpPraHusMme Jogew,
NpoXMBAIOLWLMX B rnoceske. B Tabn. 7 npuBOAATCA AaHHble o6cnefoBaHus,
nposeaeHHoro B 1986 r. B Tabn. 8 npMBOAATCA AaHHbIE O KOHLUEHTpaumu
CBMHUA B BoOfocax paboumx nnas3asoga Moc. PygHaa [lpuctaHb B
3aBUCUMOCTHM OT CTaxKa paboTbl Ha 3aBoje. XOTS CBEAEHUSA O COAEePrKaHUU
CBMHLA B BOJIOCAX LUMPOKO UCMONb3YTCA B POCCUK M MHOTAA NPUMEHAIOTCA
B CLLIA, B HacToslLLIEE BPEMSA CYUTAETCS, YTO 3TU JaHHbIE MeHee 3ODEKTUBHO
NOKa3bIiBAOT PUCK OTPAB/IEHMUS CBUHLIOM, YEM KOHLIEHTpauus CBMHLA B
kpoBu (Wibovo et al., 1980; Rubin et al., 1997,)

Tabnuua 7
CpepHasa KOHUEHTpaumsa cBUHLA U KaagMUa B
npo6ax Bonoc (MKr/r) (Kavyp, 1996)
rpynna Pb Cd
[eTn 0oWKOoNbHOro BO3pacTa,noc. PyaHas 5,6 H/a
npuctanb, 1986 1.
[leTv OOLWKONBHOO BO3pPAacTa, 0,44 H/a
noc. TepHen, 1986 r.
Pabo4une nnaBMAbLHOroO 3aBoaa, 286,6 6,7
noc. PynHasa npuctaHb, 1986 1.
B3pocnble, noc. TepHen, 1986 r. 6,7 0,6
H/a = aHaan3 He NpoBoAUICA
Tabnuua 8
HoHueHTpaumsa CBMHLA B Bo/locax paboymx 3aBoja
noc. PyaHas MNpuctanb (MKr/T) (Kavyp, 1996)
Ctax paboTbl Ha < bnet 5-10 net > 10 net
3aBoge
KOHLIEHTpaLusa 145,8 127,8 444.4
CBMHUA (MKr/T)

B noc. PygHaa [lpuctanHb Habnw[alTCAd BbLICOKME  YPOBHU
3aboneBaHun, B T.u. 3/10Ka4eCTBEHHbIE HOBOOOGpa3oBaHus
IMMPaTUYECKON U KPOBETBOPHOW TKAHW, OCTPble MOPaXKeHUs OpraHoB
JblxaHus ([JonroBpeMeHHasa nporpamma..., 1993). EcTb agaHHble 00
OTK/IOHEHUAX B paboTe KPOBETBOPHbLIX OPraHoB M COCTaBe KpPOBU Y
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JeTen WKOMbHOro BO3pacTta, NPOXMBAIOWMUX B HUKHEN YacTW JO/UHbI P.
PyaHow. o cpaBHeHWIO ¢ noc. TepHew, y wutenen noc. PyaHas MNpucTaHb
B 4,9 pa3 Bbllle NOKa3aTeNb paka Nerkux U xenyaka v B 33 pasa Bbille
noKkasartesib paka KpOBETBOPHbIX TKaHeKr. 3a nepmoa ¢ 1981 no 1985 rr.
ypOBEHb BPOXAEHHbIX NaTonorMm ysenmyuncs B 2,2 pasa, ot 6,8 no 14,8
Ha TbICAYY HOBOPOXAEHHbIX. YPOBEHb BPOMIEHHbIX NATONOrMI BO BCEM
JanbHEropcKkoM panoHe cocTtasnsan NMnb 1,7 Ha TbiICAYY HOBOPOXAEHHbIX,
4TO 3HAYUTENIbHO HUXKE , YeM B noc. PygHas MNMpuctanb (Kauyp, 1996).

MHOro4YMcneHHble JaHHble CBUAOETENLCTBYIOT O Hebnaronony4yHowu
cUTyaumn B MWCCNeayeMOM panvoHe U O HeoBXOAMMOCTM MpPOBEAEHMUS
NMOSIHOLLEHHOrO0  UCCneJoBaHuUs  340pO0BbA  HaceneHusa noc. PyaHas
MpucTaHb 415 NOAHOIo onpeaenenus macwrada BIMAHMA NPOMBbILWIEHHOMO
3arpa3HeHus Ha 3a601eBaeMoCTb MECTHbIX UTENEN.

3aknoyeHue

HauunHas ¢ 1930-x rogos, 3KOHOMUYECKOE pa3ButmMe noc. PyaHas
MpucTaHb WI0 N0 NyTU NpPeBpPalleHUss ero B TOPHO-MPOMBbILWAEHHYIO
30Hy. [1pon3BOACTBO CBMHLA, TPAHCMOPTUPOBKA OMNacHOro KOHLEHTpaTa
M yTUAM3aumsa oTpaboTaHHbIX aKKyMynsaToOpoB NOABOAHbLIX  NOAOK
cnoco6CcTBOBaNN  3arpsSHEHUI0 KOMMNOHEHTOB  Cpedbl  TePPUTOPUK
TSXenbiMu MeTaniamu. OCHOBHbIM 3arpsa3HUTENEM SABASETCA CBUHEL,
0OGHapYXXEeHHbIN B OKPYXalollen cpee NocenKa B KOHLUEHTpauusx, HAMHOro
npeBbIWLAoWMX A0NYCTUMbIE. HecMoTps Ha TO, 4YTO MNPOMBLIWIEHHOE
3arpsa3HeHue TEPPUTOPUM NPOUCXOAUNO0 B Te4eHUe 6onee nonyseKka v Moro
Bbi3BaTb psAfn 3aboneBaHMM MECTHOIO HAaceneHwus, rocyaapCcTBeHHbIMMU
CTPYKTypamMu 1 PyKOBOACTBOM 3aBoaa Obino npeanpuHATO HEAOCTATOYHO
Mep 19 NpeaoTBpaLLEeHUN U CHUXKEHUS HEraTUBHbIX aCNEKTOB 3arpa3HeHns
CBUHLIOM OKpy»Katlowen cpefbl. bonblMHCTBO MECTHbIX JUTENen 3HaIoT O
PUCKe CBMHLA ANF 340P0BbS TONLKO B CaMbiX 0OLWKNX YepTax U NOABEPHEHDI
3HAYUTENIbHOMY PUCKY OTPaB/iieHUs CBUHLOM 4Yepe3 3arpasHeHuve
KOHLIEHTPAaTOM CBMHUA W BbIBpocamMu 3aBoja NoYBbl, BO34yXa U MECTHOM
CEJ/IbCKOXO3MCTBEHHON NPOAYKLINMN.

f[ockomakonoruen Poccunckon Pepepaumn nocenok  PyaHas
MpuctaHb 6bin NPU3HaH OAHMM U3 Hanbonee 3arpAa3HEeHHbIX HAaCENEeHHbIX
NYHKTOB CTpaHbl (doknaa..., 1998, 1999, 2000), HO HecMOTpA Ha
3T0 MEeCTHOe HaceneHue He nonyYyaer AOMKHOW MOMOLM CO CTOPOHLI
rocyaapCTBEHHbIX CTPYKTYP N8 pelleHnsa Nnpobtaembl OTPaBIIEHNUS CBUHLIOM.
JaHHble pasnuyHbIX UCCNeaoBaHWM NMOKa3biBalOT, YTO B NOC. PyaHas
MpucTaHb 3KOIOrMYECKas CUTYaLIUA ABAETCA KPUTUYECKON N HEOOX0AMMO
NosHOLEHHOEe 06cneaoBaHue COCTOAHUA 3[10pOBbS U PUCKa caTypHU3Ma

HUTENEN.
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[MABA 2. OlNbIT PEABUJTUTALMK CPEABI N 3A0POBbA
HACENEHMA B PAMOHE JOBbIYM CBUHLA B BYHKEP XM,
CWA 1 BO3MOXHOCTb NPUMEHEHWA 3TOIO OMbITA B MOC.
PYOAHAA NMPUCTAHDb

Panon byHkep Xun (Bunker Hill Superfund Site - BHSS) pacnonoxeH
Ha ceBepe wrtata Aingaxo. TeppuTopua 30HbI IKONOrMyeckoro 6eacTBUA
coctaBnsetr 54 KB. KM. M BKIO4YaeT B ceba 1,5 KB. KM. 3a6pOLLIEHHOro
WMHAYCTPUANbHOIO KOMMEKCa ObiBLIEM KOMMaHUM ByHKep Xun 1 naTtb
nocenkos: HKennorr, BapgHep, Cmentepsuib, [lamHxepcT u [anmkK,
pacrnonoXeHHble B Tak Hal3biBaemMown CepebpsaHOM AoaunHe (puc. 4-5).
KnumaT panoHa ymMepeHHbIW, BAaXKHOCTb cpeaHasa. B 1974 r. a1oT panoH
NOSYYUN M3BECTHOCTb KaK MECTO CaMOro 3Ha4MTENbHOIO NPOMbILLNIEHHOTO
oTpaBneHus CBMHLOM B CoeamHeHHbIX LLTaTax. [MoyTu Kaxapii pebeHoK B
nocenkax CepedbpsaHON AOMHbI UMEN AMarHo3: oTpaBieHUe CBUHLIOM TOM
WX MHOW CTeneHu TsecTn. CpeaHun noKasaTteb COAepHaHMs CBUHLA
B KPOBW AEeTEN AOLIKONBHOIrO BO3pacta coctaBnsn 6onee 65 MKr/an, y4to
6onee 4em B LWECTb pa3 NPeBoCX0anT yCTaHoBNEHHbIM B CLUA gonycTuMbiv
ypoBeHb — 10 MKr/an. B 1981 r. MeCTHbIM 3aB0OA MO BbiN/laBKe CBUHLA
M UMHKa Obln 3aKpbIT, U TEPPUTOPUS BOKPYr CTApoOro MpPOMbILIIEHHOIO
KoMnaekca Oblna opuumanbHO 0ObsBAEHA OAHOW M3 CaMbiX OONbLUNX
30H 3Konoruyeckoro 6eactemusa B CLUA. B 1985 r. 6bina co3gaHa ocobasn
nporpaMmmMa MeauLUMHCKOr0O MOHUTOPUHIa U NEYEHUA NIDAEN, NOCTPAAABLUNX
OT OTPaBNEHWUS CBUHLIOM W APYrMMU TXeNbIMM MeTannamu. B xope
nporpaMmmbl MeAULIMHCKOW peabunutaunoHHOM nomouwm 6bino otobpaHo
6onee 5000 npob6 KPOBM U AECATKU TbicaY npo6 NoyBbl, BO3Ayxa, Mbiin
n T.0.). bonee TpexcoT cemen NoAyYUNn NOMOLLL B Ne4EHUU NOCNEACTBUN
oTpasneHus cenHuom (PHD, 1999; TG, 2000; USEPA, 2001).

MpoekT byHkep Xun, NpoBOAMMBLIN Ha cpeacTBa ¢eaepanbHOro
CynepdoHaga, C€OrnacHO 3aKOHy 0 BcecToOpoOHHEN 3KONOrMYEeCKOM
KOMMNeHcauun un oTBeTcTBeHHOCTHM (Comprehensive Environmental
Response Compensation and Liability Act — CERCLA), Bkntoyan B cebs
nccneaoBaHue COCTOAHUS 340POBbS U CPeabl, NPorpaMmmy MeauLMHCKOM
NOMOLLM HaCeNeHuto, NnaH nepBooYepesHon U oOLEN OYUCTKU MOYBbLI
paroHa ot 3arpasHenus (PHD, 1999; TG, 2000; USEPA, 2001).

OnucaHue pailoHa

UcTopus ropHo-pyaHoOro parioHa byHkep Xun n coBpemeHHas
3KoJIorudecKas cutyalus

B KOHLEe AeBATHaALATOro BeKa B 3TOM panoHe 6bliv 0OHapyKeHbI
3Ha4YnTENbHbIE MECTOPOXAEHUS MNOIMMETANNYECKUX PYL. ITO NOCAYKUIO0
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TONYKOM K MHAYCTPUANbHOMY PasBUTUIO TEPPUTOPUMN. Bo3HuMKLLKE
WaxTbl, 3aBOAbl, abpUKU 1 CBA3AHHbIA C HUMU TPAHCMOPT NPOMU3BOANIN
OrPOMHOE  KOMMYECTBO  MNOMMIOTAHTOB. Haubonee  3Ha4yMTENbHOM
npo6nemMon ObIIO 3arpa3HeHMe BO3ayxa, 00ycnoBneHHoe BblOpocamm
13 Tpy® NPOMBbIWAEHHbIX NPEANPUATUIA. TBEPAbIE BeLlecTBa U3 BO3ayxa
ocaKganucb Ha 3eM/0, U 3a CTONETUE MOYBbLI PariOHa OKa3anucb CUIbHO
3arpsi3HeHbl COEAMHEHUAMU TSKENbIX META/IOB. 3TOMY Crnoco6CTBOBAN
TaKkxe u penbed MecTHOCTU. [lJonvHa, Ha3BaHHas 3a CBOU MECTOPOXKAEHUS
cepebpa, cBUHUA WU UMHKa CepebpsHON, pacnonoXKeHa MexX rop WU
NnO3TOMY MO/UOTaHTbI BO3/[yXa HEe pa3HOCUIMCb BETPOM 3a MNpeaensl
OKaNMNALMX PaMOH BO3BbILLEHHOCTEN, a OCaXJaUCb HEMOCPEACTBEHHO
BOM3M UCTOYHUKOB 3arpa3HEHWS, B HU3MHAX U CKIOHaxX AOMHbI. M3-3a
BbIOPOCOB OKCMAa CEepbl U MHOMOYUCAEHHbIX PYOOK ANS HYyXKA pacTyLlen
NPOMbILLNEHHOCTU CUIbBHO COKPAaTU/ICA PacTUTENbHbIM NOKPOB panoHa, U
cneacTenem 31oro 6oblia cunbHas 3po3us, 0OCOOBEHHO Ha CKIOHaxX XOMOB.
CnUCOK OCHOBHbIX 3arpsi3HUTENen panoHa BKIKOYAET CypbMY, MbIWbSK,
KaAMWW, Me[b, CBUHEL, PTYTb M LIMHK. M3 3TOro cnucka CBUHEL, ABasSACA
caMbIM 3Ha4yuUTENbHbIM KaK MO YPOBHIO 3arpsaA3HeHus cpefbl, Tak U Mo
BO3ENCTBUIO Ha 3a0poBbe xutenen (TG, 2000; USEPA, 2001).
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Puc. 4. Kapta-cxema pacnonoxeHusa pavioHa byHkep Xun (TG, 2000)
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1Y/ WARDNER

Puc. 5. HaceneHHble NyHKTbl B panoHe byHkep Xun (PHD, 1999)

OaHMM M3 BarHbIX GAKTOPOB 3arpsa3HeHnsa OblIM OTBasbl U OTXOAbI
laxT 1 3aBoAoB. B Havyane aABauLaToro BeKa OKOMO0 5 KB. KM pevyHoMn
NOMMBbI ObINKM 3ax/1aMAeHbl COAEPHALWUMU COEANHEHWUS TAXKENbIX META/IOB
oTBanamu wWwaxt. Jpyrum 3HayuTeNbHbIM GaKTOPOM 3arpa3HEHUs MoYBbI
panoHa O6bIno nepepacnpeneneHne 3arpa3HeHHON NOYBbI PEKOW, BETPOM
n aesatenbHoCTblo Yenoseka (TG, 2000).

TunnyHaa KOHUEHTPauus NoYBbl B Npeaenax CBMHLOBOMIAaBUIbLHOMO
Komnnekca coctasngna 100 000 mr/kr (10%) ceuMHUa v Bbiwe. B otBanax
Ha pe4yHoOn Nonme cpeaHue KoHueHTpaumm 6binm Bbiwe 20 000 Mr/Kr (2%)
cBMHUA. B Havane 1980x no4Bbl B HaCTHbIX ABOPax B CPEAHEM COCTaBNANN
oT 2500 mr/kr go 5000 Mr/Kr, a nblib B *W/bIX NOMELLEHUAX B CPEAHEM
oT 2000 mr/kr 4000 mr/kr (TG, 2000). Ha puc. 6 nokasaHa gMHaMuKa
M3MEHEHMA KOHLEHTpaLuuM CBMHUA B BO3ayxe ¢ Hadana 1970x rr., Korga
3arpa3HeHue 6bi10 Hanbonblumm Ao 1980x rr., Koraa 3aBo Obl1 3aKPbIT U
OblNM HavYaTbl pemMmeanaloHHble paboThbl.

MNocne 3akpbiTua 3aBoga B 1981 r. ypoBeHb 3arpsi3HeHUs BO3ayXa
Cpa3dy CHU3UACHA MNOYTU A0 HYAs, 4YTO CHANO npobaemy NPOHMKHOBEHUS
CBUHLUA B OpPraHn3M 4enoBeKa U3 BO3ayxa. HauuHaa ¢ 3Toro nepuoaa
CaMblM 3HAYUTENbHbIM NYTEM TMPOHUKHOBEHUS CBUHLA B OPraHuam
yenoBeKa cTana 3arpsa3HeHHas noysa panoHa. CooTBETCTBEHHO, OCHOBHbIE
ycunusa 6b11M HanpaBaeHbl Ha TO, YTOObI MOHU3UTb KOHLEHTPaLIMK CBUHLLA B
noyse. Ha puc. 7 nokasaHa AMHAMKWKa U3MEHEHUSA KOHLIEHTPpaLU M CBMHLA
B noyse ¢ 1974 no 1998 rr. 3HaymTenbHbI Nporpecc Obi1 AOCTUMHYT 3a
nocneaHve ABeHaauaTth JIET, U IKOSIOrMHEeCKasa CUTyaLusa B pamoHe 3aMeTHO
yay4dwinmnach ¢ Ha4anom pemeaMalmMoHHbIX padoT.
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Puc. 7. N3ameHeHne KOHLeHTpauMmn CBUHLA B MOYBE YacTHbIX ABOpoB 197 4-
1998 rr. (TG, 2000)

CBuHeL v 340p0BbE HaceneHus paioHa byHkep Xun

Ypes3BblHanMHO 3arpsA3HeHHasn cpeaa B panoHe byHKkep Xun nocnyxuna
NMPUYUHOMN OCTPbIX U XPOHUYECKUX OTPABIEHUW CBUHLIOM OONbLUIMHCTBA
MECTHbIX XuTenen. [Jo Ha4yana u BO Bpemsa NpoBeaeHus npoekTta byHkep
Xun 6bina co3gaHa M obHoBnaAnacek 6asa JaHHbIX, BKIOYaowas B cebq
MHOOPMALIMIO O KOHLIEHTpaUMax CBMHLUA B KPOBW MOAEN, COAEPIKaHUIO
3arpsasHutener B cpeae, NPUMEHABLUMXCA METOA0B NPOPUIaKTUKU U
npoBeAeHHbIX paboT no pemeaunaumnmn tepputopun (PHD, 1999; TG, 2000).
Nudopmauma 06 ypoOBHSX COAEPXKAaHUS CBMHLUA B KPOBKW WU cpele Oblna
cobpaHa ana 6onee 4000 geten. OTpaBieHWe CBUHLOM B MOCEEHUAX
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paloHa byHKep Xun Hocuno anuvaemMuyeckuin xapakrep B 1970x rr. Ha
puC. 8 NoKa3aHbl OCHOBHbIE HanpaBaeHUs KonebaHn cpegHuUx 3HaYeHuM
coAepaHma CBMHUA B KpOBM y geTen nocenkos Cmentepsuna, Kennora,
BapaHepa, Manmxa v MNanHxepcta ¢ 1974 no 1998 rr.  KoHHOTauuu Ha
rpadmke OTMEYalT TO WAM UHOEe CcoObiTMe, M3MEHsBLUee CUTyauuio B
3arpsa3HeHuun cpefbl panoHa U CBA3aHHOE CO BCMNIECKOM WM CHUXKEHUEM
YPOBHSA CBMHLUa B Kposu (PHD, 1999).
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Puc. 8. padUK MCTOPUYECKON NEPCNEKTUBLI OTPABIEHNA CBUHLIOM OETEN,
NpoXMBaBLUMX paroHe byHkep Xun (PHD, 1999).

B nepuog 1973-1974 rr. CBUMHLOBOMNABUbHbLIA 3aB0oA paboTtan
6e3 CUCTEMBbI MOSIHOrO KOHTPOASA U OYUCTKM BbIOPOCOB B atMocdepy m3-
3a npousouweauero noxkapa. CeBepxHOpMaTUMBHbIE BbIGPOCHI B BO34yX
TBEP/bIX CBUMHELCOAEPKALLMUX YACTULL U UX OCAXKAEHME Ha NMOYBY M MNbl/b B
panoHe CYUTAOTCS OCHOBHbIMU paKTOpaMu yBENTUYEHUSA PUCKA OTPaBIEHUS
CBMHLIOM B panoHe B TOT nepuoa spemern (PHD, 1999).

CpepHee coageprkaHue CBUHLLA B KPOBM AETEN JOLLKOBHOIO BO3pacTa,
NPOXXMBaBLLUMX B npeaenax 0AgHON MUIU OT NPOMbILWIEHHOIO KOMIMIEKCa,
B Havane 1970x rr. 66110 6n13Ko K 70 MKr/an. [1ecatku geten noayvmnm
ANArHo3 XPOHUYECKOro OTPaB/IEHUS CBUHLIOM BbICOKOW CTEMEHU TAXKECTH, U
MHOrue 6b1IM rocnUTanM3npoBaHbl 419 NPOXOXKAeHus xenaunoHHou (EDTA)
Tepanun. CpoyHble Mepbl Mo 6opbbe C INUAEMUONOTMYECKON CUTYaLIMEN
Oblnn nNpeanpuHaTel B 1974-1975 . 1 3HA4YUTENbHO CHU3UAKM obulee
NOCTyNAeHME CBUHLIA B OpraHu3m aeten Kk 1976 r. Tem He MeHee, cpeaHee
coAeprKaHue CBUHLIA B KPOBW AETEW [AOLKOMAbHONO BO3pacTta BCe elle
cocTtasnsno ok. 40 MKr/aon BM/IOTb A0 3a@KPbITUS CBUHLIOBOMNABUIbHOIO
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3aBoda 1981 r. B 1983 r. 661710 npoBeaeHo MaclwtabHoe o6cnegoBaHue
aeten panoHa. CpeaHaa KOHLEHTpaumMa CBMHLUA B KPOBU Y AOWKONbHUKOB
r. CmentepBuna coctaBuna oK. 21 MKr/of, 4to 3Ha4uMTeNbHO MEHblUe
No CPaBHEHUIO C NPEAbIaYLWMMU rogamMu U Pe3ynbTaToM MeauUUHCKUX
nporpaMm no nNpoduIaKkTUKe KUTeneh U HadaBluMMuca pabotamu no
pemeaunaumm (PHD, 1999).

IpoeKT o4YUCTKU paifoHa bByHkep Xun
Uctopus

3aBoj no BbiNaBKe cBUHLA Obln NocTpoeH B CepebpsaHoOn aonuMHe
M Havyan pa6otatb B 1917 r. B 1928 r. BCcTynMn B CTPOM 3aBoj nNo
NPOU3BOACTBY UMHKa. [locTeneHHO panoH byHKep Xun npespartunca B
KPYMHbIA MHAYCTPUANbHBIA KOMIJIEKC, OPUEHTUPOBAaHHbIM Ha A00blvy
pya, oborallenue n BbinnaBKy MeTanoB. [locne MHOMMX €T HopMasibHOM
aKcnnyatauun B 1973 . npousowen noxap Ha CBMHUOBOIMIABUILHOM
3aBoae. B pesynbrate noxkapa, BbiBeawWwero U3 CTpos CUCTEMY OYUCTKM
TEXHONIOTMYECKUX Tra30B, TeppuTopuMs panoHa oOKasanacb CWIbHO
3arps3HeHa coeMHEeHUAMU TAKENbIX MeTannoB. llocne 3Toro cobbITUA 6bI10
npoBeaeHO MeAuLMHCKOoe uccneaosaHue B 1974 r., B pe3ynbrare KOToporo
ObIN0 0BHAPYKEHO, YTO NI0AN, MPOXUBAIOLWIME B 3TOM MECTHOCTH, CTpajaloT
OT OTPaB/IEHWUSI CBUHLOM Pa3/IMYHON CTENEHU TIKECTU U B panOHE MHOIO
3a60neBaHWM, CBA3AHHbLIX C MPOMBbIWNEHHbIM 3arpa3HeHmemM. B 1977 .
agMUHUCTPaALMS 3aBOAa YCTaHOBMNA BbICOKYIO TPyOy, 4TOObl BbIGPOCHI
B atMocdepy MOIIM BbIHOCUTLCA 3a npegensl CepebpsaHoOn A0NMHbI ANns
CHUXEHMS KOHLUEHTpauuM 3arpsa3HeHus B BO34yxe, YTo TpeboBanocb B
COOTBETCTBUM C HOBbIMM dedepanbHbiIMKU CTaHAapTaMu. TeM He MeHee,
3HA4YUTENBHOrO 3ddeKTa B CHUKEHUN 3arpsi3HEHUs JOCTUTHYTO He Oblno
M U3-3a 3TOr0, a TaKke U3-3a UBMEHEHUS CUTyaLMK Ha PbIHKE METaNos,
3aBOJA U WWaxXTHbIA KOMMIEKC KoOMNaHun byHkep Xun 6b1am 3akpbiThl B1981
r. (USEPA, 2001).

ByHkep Xun 6bin BHeceH B «CNUCOK HaLMOHaNbHbIX MPUOPUTETOB»
(National Priorities List) 8 ceHTa6pa 1983 . (USEPA, 2001). 310 03Ha4ano,
YTO Ha OYMUCTKY panoHa U MEOWUMHCKYI MOMOLb HaceneHuio Oyaet
BblJeneHbl cpeactea v3 deaepancHoro CynepdoHga. B poccumnckon
CUCTEME 3TO COOTBETCTBYET MOJIYYEHUID TEPPUTOPUEN CTaTyca 3O0HbI
3Konornyeckoro 6eacteusa. B 1984 r. 6b6in0 npoBeaeHO MeauLMHCKoe
nceneaoBaHue COBMECTHO areHTCTBaMm 34paBooXpaHeHns peaepanbHOro
npaBuTEeNbCTBA, WITATa M MECTHbIX MyHuuunanutetos (PHD, 1986).
370 uccneaoBaHWE pUCKa OTPAaB/IEHUS CBUMHLUOM MECTHBIX JKUTeneu
NPOAEMOHCTPUPOBANO, YTO Y MHOMMX AeTel, NPOXMBAaIOWMX B pavoHe,
KOHLIEHTpaLMs CBMHLIA B KPOBUW NPEBbIWAET A0NYCTUMYIO, U 3TO OTHOCUTCS
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TaKXe K TeEM [AeTaM, KOTOPblE POAMIMCH YXHE MOCNe 3aKpbITUA 3aBoja.
OcTaTo4yHOe 3arpa3HeHue NnoYB U Nbiau B noceneHusx 6bi1o onpeaeneHo
KaK OCHOBHOW MCTOYHMK OMAacHOro ypoBHS CBMHLA B OpraHu3max AeTen.
B 1984 r. 6bino Hayato MccneaoBaHue 3arpsiSHEHMS MOYB panoHa W
BO3MOXHOCTH 04MUCTKM (Remedial Investigation un Feasibility Study - RI/FS).
B 1985 r. 6611 HayaT MEAULMHCKUIA MOHUTOPUHI AETEN HAa coJeprKaHue
CBMHLA B KPOBW W peabunutauum aeterd € NMpusHakamu OTpaB/eHUs
CBMHLOM. B 1986 r. 6b1na HayaTa 04MCTKa No4YB B Hanbonee nocellaemMbix
OeTbMU 0OLLECTBEHHbIX MecTax. B 1989 r. 6bina Havata nporpaMmma no
O4YMCTKE ABOPOB B YacTHOM ceKkTope. UccneposaHue RI/FS 6b1no 3aKOHYEHO
30-ro aBrycta 1991 r. (USEPA, 2001). B 1991 r. 66110 NPUHATO peLlueHne
006 O4YMCTKE NOYB CcennTebHOM 30Hbl, @ B 1992 . - peweHne 06 04YncTKe
octanbHou Tepputopum (USEPA, 1991, 1992). lNoarotoBKa nnaHa 04MCTKU
noysbl Gblna HavaTa 29-ro mapta 1993 . M 3aKoHYeHa 17-ro HoAOPS
1994 r. B anpene 1995 6bin BBEAeH B cuiy «[ocyaapCTBEHHbIN KOHTPAKT
CynepdoHaar. B Tom e rogy 6bina Havata niaHoOMepHas 04MCTKa parnoHa
OT CBMHUOBOTO 3arpsasHenus (USEPA, 2001).

Pemeaunauus noys

Crpateruuv 1 sagauu

C Havana 1970x rr. B paroHe byHKkep Xnn Hakonuacsa MacCcuB AaHHbIX
0 3arpsi3HEHUM cpeabl TSHHENbIMU MeTaniamm U YPOBHAX COJEpPHaHus
CBMHLUA B OpraHn3me Ntoaen, Ha OCHOBE KOTOPOro 6blna co3aaHa cTpaTterus
MOHWTOPUHIa 340P0BbA AETEN U YMEHbLUEHUS PUCKA OTPABNEHUS CBUHLIOM
BO BpemMs pemMeanaunmoHHoro npouecca. CrpaTerns OYMCTKM MNOYBBLI
NOMHOCTLIO 3aBucena OT pe3ynbratoB HabnlaeHU 3a YPOBHEM CBMHLA
B KPOBU M KOHUEHTpauuun ceuHua B cpeae (TG, 2000; USEPA, 2001).
Kpome TOro, 6bina pazpabortaHa ocobaa moaens, kotopaa 6bl yuutbiBana
codepwaHue CBMHUA B Cpeae v npeackasbiBana ypoBeHb CBUHLA B
KpoBW. 3Ta MoAenb, No3aHee yCOBEPLIEHCTBOBAHHAas, npesparunach B
LUWMPOKO MUCMNONb3YyEMYID cenvac AreHTCcTBoOM no oxpaHe npupoapl CLLA
NHTerpupoBaHHylo GUOKMHETU4YeCKyto mogens (Integrated Exposure Uptake
Bio-kinetic Model - IEUBK). Ha ocHOBe pe3ynbtatoB MOAENbLHOMO aHanmM3a
yCTaHaBNMBA/IUCb KPUTEPUN YUCTOTbI U YPOBHEN COAEPHaHUSA CBMHLA B
NOYBE U MbIIU XUNbIX NOMELLEHUH, KOTOPLIX CNeaoBano A0CTUYbL B Xo[e
npoekta (TG, 2000; USEPA, 2001). CornacHo 3agadYam pemeavauum,
KOHLIEHTpaLMU CBUHLA B KPOBWU AETEW AOMKHbI ObiTb YMEHbLWEHbI A0
ypoBHSl, ob6ecneymBawowero 6e30nacHOCTb OT Yrpo3bl OTpaBfieHuUs
cBMHUOM (TG, 2000): MmeHee 4yeM 5% aeTen A0MKHbI UMETb KOHLEHTPaUMWIO
cBMHUA B KpoBH 10 MUKpPOrpamMm Ha AeUMNUTP KPOBU (MKr/an) unu Bollwe,
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a TaKXe HU y 04HOro pebGeHKa KOHLUEeHTpauus CBMHLA B KPOBU HE J0/KHa
npesbiwaTtb 15 MKr/an (HoMUHanbHO <1% HaceneHus)

3apauv pemegnaumun sraodanm B ceda (TG, 2000):
* OYUCTKY BCEX YaCTHbIX ABOPOB, KOMMEPYECKOW 3eMeNbHON COBCTBEHHOCTH U
0004YMH 3EMENbHbIX YH4aCTKOB, rAe€ KOHLEHTPALMS CBMHLa B NO4YBE NpesbilaeT
1000 munnnrpaMm Ha Kunorpamm (Mr/Kr);
® JOCTUMKEHWE FreOMETPUYECKOro CpeaHero KOHLEHTPaL M1 CBMHLA B NOYBE
YacTHbIX ABOPOB MeHee 4eM 350 MI/KI B KaxKA0M NOCENKE ParnoHa;
* KOHTPONMPOBAHKWE NbIAU B panoHe, CTabunmsaumsa 1 3agepHoBaHne
3arpsa3HeHHOoN NoYBbLI N0 BCEMY y4aCTKy paboT;
* IOCTUKEHWME KOHLEHTPaLMKU CBMHLA B MbIAN XKUAbIX MOMELLEHWUI B KayKA0M
NocenKe no Benn4mMHe reoMetpudeckoro cpegHero 500 Mr/kr Pb unu meHbLue
(MpY4Yem HU B OOHOM AOME 3Ta BENMYMHA He AoMxKHa npesBbiwaTtb 1000 mr/Kr).

0630p NpoBeaeHHbIX padoT

Mocne 3aKpbiTUa 3aBoja B 1981 r. B panoHe 6bl1 BbINOAHEH psaj
Mep MO 3KOIOrMYECKOMY KOHTPO/IO 3a COCTOSSHUEM cpeapbl, MeAULUHCKOMY
Jle4eHuIo NocTpaaasLUUX OT OTPaBIEHUA CBUHLOM U OYUCTKE MOYB parnoHa.
TexHoNorMsa 0O4MCTKM NOYBLI 3aK/04anachb B U3bATUMU 3arpA3HEHHOM NOYBbLI
“ 3amMeHbl ee YnMcTon. B 1986 r. 66111 HavaTbl nepeble padoTbl N0 OYUCTKE
NnapKoB, AETCKUX naowagok u 06o4nH gopor. B nocneayowme rogpl 6oi1m
NPEeAnPUHATLI MEePbl NO OYUCTKE U CTabunusaLum CUTyaLum Ha TeEppUTOPUn
ObIBLLErO 3aB0O/la, KOHTPOIO 3a MNblblo, 06/1ECEHUS CKIIOHOB rop U X0NIMOB
MECTHOCTU U MO OYUCTKE NOYBLI B ABOpax (npuycaaebHbix yyacTKax), rae
AeTn 6bIn NoABEpPHEHbl MAKCUMaNbHOMY PUCKY OTpaB/IEHUSI CBUHLIOM
(USEPA, 2001).

B1986r.ycunuamu Arentcrea no oxpaHe npupoabl CLUA 66110 yaaneHo
npuénuantensHo 6700 Ky6. M. 3arpsi3HEHHOM MNO4YBbLI B LIeCcTHaauaTu
06LWEeCTBEHHbIX MeCTax (TAKUX KaK Napku U JETCKME NMNoLWaaKK), KoTopas
CKnaaMpoBanacb B CreLuanbHO OTBEAEHHOM MeCTe B panoHe. B3ameH
yAaneHHOM NouBbl 6bl10 BHECEHO 0K010 5500 Ky6. M. YMCTOM, 3acbinaHo
1250 KB. M. TeppuUTOPUK MyNoxeHo 1 132 ToHH acdansbTta B peHOBALMOHHbIX
onepaumsix. Bca 3arpa3HeHHas noyBa Haxoawnacb B cheuuanbHOM
OrOPOXEHHOM BPEMEHHOM XpaHWIULLE, OKOMAHHOM CTOYHOW KaHaBOMW
Ana npeaoTeBpalleHnss BTOPUYHOIO 3arpA3HEHUs U 3aKPbITOM NOSNBUHKUA
xnopuaHou nneHkon (USEPA, 2001).

B 1991 r. AreHtctBOM No oxpaHe npupoabl CLUA 6b11o nognnucaHo
pelweHne, KOTopoe pernameHTMpoBano OYUCTKY NOYB CENUTEOHOW 30HbI
B Npenenax ydactka B 54 kB. KM. Bce ABOpbI, BbIXOAbl U KOMMEPYECKUE
30Hbl NpPeaAnuCbIBaNOCb O04MWATbL B TOM Ciydyae, €CNKM KOHLEeHTpauus
cBuHUA B nouse 6yaet npesbiwaTtb 1000 Mr/Kr. bbino ycTaHOBNEHO, YTO
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npumepHo 2000 3eMenbHbIX yHaCcTKOB TPEOYIOT TAKOr0 YPOBHSA OYUCTKU. K
ceHTabpo 1998 r. noutn 1400 yyacTKOB Obl10 OYULIEHO NOA KOHTPONEM
aaMuUHUCTpaunmM wrtata Aungaxo. [lpoBoauBlieecd  MeEAULMHCKOE
ob6cnegoBaHve aeten, NpoXXMBaBLUMX HA 3TUXy4acTKax, moKa3ano CHUKEHNe
YPOBHSI CBMHLA B KPOBW MOCNE OYUCTKM NO4YBbLI. [locne 3aBeplueHUd
nporpaMmmMbl OYUCTKM NOYB OblNO NPOBEAEHO COBMECTHOE UCCNeaoBaHue
AreHtctBa no oxpaHe npupoabl CLUA v agMuHUCTpauuun wrata Angaxo
no onpeaeneHuio HeobBXoAUMOCTHM OYUCTKU MUMbIX NOMELLeHU. Bce
OCHOBHblE MPOMBbILLNEHHbIE 0ObLEKTbI, BK/OYAS 30HY LWAxXTOBbIX PaborT,
CBUHLIOBOMNNaBWIbHbIA 3aBOj, LMHKOBbLIAN 3aBoj W 3aBoa $HOCHOPHOM
KUCNOTbl M docdhaTHbIX yaobpeHui (Bcero 6onee cta OCHOBHbIX OOBHEKTOB)
OblIM AEMOHTMPOBAHLI U yTUNn3nposaHsbl (TG, 2000; USEPA, 2001).

B xoae nposeaeHus pabot 66110 06HaPYHEHO, YTO 3arpA3HEHME NOYB
panoHa THXENbIMU MeTanlaMmu pacrnpocTpaHeHo NOBCEMECTHO U 3a4acTyio
CBMHEL, NMPOHWKAET Ha TaKyld 3HAYMTENbHYIO MYyOUHY, 4TO MOYBY KpauHe
HeBbIrogHO oumwwate (TG, 2000). MoatomMy 6b110 peweHo He AoBuBaTbLCA
NOSIHOM OYUCTKM, a NoslaraTbCa Ha ycTaHaBIMBaemble Gapbepsbl, ClyXalme
ANs pa3feneHuns 3arpa3HEHHOM M YUCTOM NOYB U NpepoxpaHsaioLme Nioaen
OT KOHTaKTa € 3arpa3sHeHneM. bapbepbl ycTaHaBnMBanMcb OAHOBPEMEHHO
Ha 4YaCTHbIX 1 KOMMEPYECKUX y4acTKax. locne pemeaunaunmn obecnedveHune
LenocTHOCTM Gapbepa, OYMCTKA WAM NOBTOPHasi peMeauvauunsa yd4acTKos
nocne HaBOAHEHUS1, 3PO3UU, MU NEPEHOCA 3arpsi3HEHHOM MOYBbI OCTAIOTCS
Ha OTBETCTBEHHOCTM Bnagensua yyactka (TG, 2000).

B xopae nporpammbl MO W3BJEYEHUIO 3arpA3HEHHOM MOYBbI
oTéMpanncb NpPo6bl NOYBbLI BO ABOPE KaXA0ro JoMa 1 CoCTaBs/ICAa CMUCOK
04epeaHOCTN OUYUCTKM, 1€ YUMTbIBAJICA YPOBEHb 3arpa3HeHnsa U Bo3pact
JeTen, NPoXuBaBlUMX B AoMe. Hanbonbluvi NpuoputeT npucBauBascs
ABOpaMm, rae KOHUEHTpauus CBUHUA B novse npesbiwana 1000 mr/kr
(1000 Mr/Kr) n npoXxuBanu AeTH A0 LECTU NIET U 6EPEMEHHbIE XEHLIUHbI.
Bo aBopax 3tmx AOMOB yCTaHaBAMBAsCS 3alUUTHbIA Gapbep U3 YUCTOMU
noysbl ryéuHon 0,3 M Ha Bcen nnowaau asopa u 0,6 M B oropoae u
capy. Takke yctaHaBnuBasncs reoTeKCTUIbHbIM MapKep B cnyvyae, eCnu Ha
rnybuHe octaetcs 3arpsa3Henue (TG 2000, USEPA 2001).

3arpasHeHHbIe MaTepuanbl U3 XBOCTOXPaAHWAMUL LLIAXT U 3arpa3HeHHas
NnoYBa C 4acTHbIX ABOPOB BbIBO3WIUCb HA MOCTOSSHHOE MECTO XpPaHEeHUs
B LeHTpanbHoe xpanunuue (Central Impoundment Area CIA), KoTtopoe
3aKpbIBanoChb ¢oemM 0co60M BOJAOHENPOHULIAEMOW NOTMBUHUAXNOPUAHON
NAeHKW, NPeAoTBPAaLLAIOLEN KOHTAKT CO CPeOM M nonagaHue 3arpasHeHns
B NPUPOAHbLIE BOAbI. [T0BEPX NNEHKU Obl/1 MONOMHEH CNIOM OpraHUKU U CBbile
nousbl (USEPA, 2001).

42



Jpyrum HemManoBaXkHbiM aCneKTOM MPOEKTa ABASAIach MNblib USbIX
NOMELEHUN, TaK Kak Oblfl0 YCTAHOBNEHO, Y4TO B panoHe BbyHKkep Xun
NbiNb XUNbIX NOMELLUEHUN ABNSAETCA OCHOBHbIM MCTOYHUKOM OTpaBNeHUA
cBuHUOM paeTten (PHD, 1986). bbina BbipabotaHa ocobas cTtpaTternsa no
YCTPAHEHUI0 BHELWIHMX UCTOYHWUKOB NOCTYNfEHWA CBUHLA B OPraHu3Mm u
CHWXEHMWA CoaepIKaHns CBMHLA B MblK Xunbix noMeweHu (TG, 2000).

lporpamma CepebpsiHOH JO/INHbLI N0 OXpaHe 340p0Bbs OT CBHUHLA
(Silver Valley Lead Health Intervention Program - LHIP)

Uctopuns

[encTBus N0 MEAULIMHCKOMY KOHTPOSIO M UCCIEAOBaHWS OTpaB/ieHns
CBMHLIOM NIOAEN, NPOMKUBAOLWMX B panoHe, Ha4aimcb Mocne 3anvaemMuu
catypHnamaB1974r. B1970xrogax nepevyeHb NPUMEHEHHbIX MEP BK/TIOHaN
B ceb6s CHUKEHUe BbIOPOCOB B aTMOCGhEpy Ha 3aBOAE, NepeceneHne ceMen
C JAETbMM, Y KOTOPbIX Obla MOBbIWEHHAA YYBCTBUTE/IbHOCTb, KOHTPOJIb
3a 3arpaA3HeHuem Mbln B ropoAae, Mepbl MO 03€/IEHEHUIO U 0ONeCeHuIo,
OUONOrMYECKUA MOHUTOPUHT (CBMHLA B KPOBU [AETEen), MeaULMHCKYIO
NMOMOLLb, 3KOMIOTMYEeCcKoe ob6pas3oBaHMe W MNpPOCBeELWeHUe poauTenen
n obwecTBeHHble/WWKONbHbIE oOpa3oBarefbHble nporpammbl  (PHD,
1999). 3T Mepbl OCYWECTBASINCL MO HAA30pPOM U HENocpeACTBEHHO
JenapTaMeHTaMu Wrtata U MeCTHOro camoyrnpasfieHua U penepanbHbIMU
LleHTpamu no KoHTponto 3abonesaemoctu (Centers for Disease Control —
CDC) 1 cnoHCUpPOBAaIMCb COBMECTHO NMPaBUTENbCTBOM U COOCTBEHHUKaMM
3aBoja. [lporpaMmma B OCHOBHOM AOCTUITIA ycrnexa B NpeAoTBpalLEeHU U
Ne4YEeHUU KITMHUYECKOro oTpaBieHMs CBUHLOM (>60 MKr/an) aeTen pamoHa.
TeM He MeHee, cpeaHee COAEpraHue CBUHLA B KPOBM COXPaHSIOCH
Ha ypoBHe 40 MKr/an Ao KoHua 1970x rogos, U COTHU AeTeun, CornacHo
COBPEMEHHbIM KpUTEPUAM, BbINU OTPAaBNEHbI CBUHLIOM. [laHHas nporpamma
MeAMLMHCKON NOMOLLM HaceneHuto 6bina 3asepeHa B 1981 r. scnea 3a
3aKpbITUEM 3aBoja U NpeKpalleHnem ¢uHaHcuposanus (PHD, 1999).

B 1983 r. peaepanbHbim CynepdoHaom 6biin BblaeNeHbl CpeacTea
Ha WCCneJoBaHWe, NPOBOAUMOE COBMECTHO deaepasbHbiMU OpraHamm,
BNaCTAMM LITATa M MECTHOrO CaMoOyrnpaBieHUA MO OLEHKE COCTOSAHUSA
370pOBbA HaceneHus u pucka oTtpaBnenus csuHuom (PHD, 1986). B
pesynbrate 3Toro nosHoMacwTabHOro uccneaoBaHus O6bI10 NOKasaHo,
YTO MHOrMe [AOeTW, NPOXKMBABLUME B pPanWoOHEe, B TOM WIN MHOM CTENEHM
NoABEPKEHbI OTPAB/IEHUIO CBUHLIOM, BKIOYAA TeX, KTO Obl/1 POXKAEH NOCe
3aKkpbiTMa 3aBoga. OcTaTo4yHOE 3arps3HeHMe NbliM M No4YB panoHa 6binu
KBaNMdULMPOBAHblI KaK OCHOBHblE WCTOYHWKKM MOCTYMN/IEHUA CBUHLA B
OpraHu3Mm JeTen B panoHe. [1pn 3TOM NPUHMMANOCH, YTO OCHOBHbLIM NYTEM
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NOCTYMN/IEHUS CBMHLA B OpPraHn3m 6bin10 HENPOM3BOIbLHOE 3arnartbiBaHue
JeTbMM 4acTuL, NOYBbI U NblAKM B npoLecce urp 1 06bLIYHOro NoBeAeHUs
BO ABOPE U B AOME. bbinn TaKke BbISBAEHbl HECKO/IbKO AOMOMHUTENbHbIX
BAUSAIOWKUX GakTopoB. Hanbonee 3Ha4ynMbIMU U3 HUX ABNSSTUCE CNeaytoLLne:
YypOBEHb AOX040B CEMbU U €€ COLManbHbIK CTaTtyc, ypoBEHb 06pa3oBaHns
poauTENen, NpaKkTMKka AOMAalHEeN TMrMeHbl, Hanudme Kypawux B AOMeE,
nUTaHWe [OeTen, MCNOoNb30BaHME MECTHbIX CE/IbCKOXO3AMCTBEHHbIX
NPOAYKTOB, NMOBEPXHOCTb MIPOBbLIX MJOWAAO0K (TpaBa WK e OroneHHas
no4ysa), NPOAOC/IHKUTETbHOCTE BPEMEHHU, NPOBOAMMOrO Ha YIuULE, XxapaKTep
JETCKUX Urp U Bo3pacT pebeHKa.

Mo pesynbtatam wuccnegoesaHMsa 1983 1. OGbina cocTasfieHa
NPaKTUYECKU NONHAaA KapTUHa, NOKa3blBalowas UCTOYHMKM CBUHLA, NyTH
NMOCTYNAE€HMA CBUHLA B OPraHM3Mm aeten n GaKTopbl, BAUSAOLWME Ha 3T0. Ha
OCHOBE MNoJsy4yeHHON nHdopmaumn B 1985 r. 6611 coCTaBAEH MNOAHbIM NaH
JENCTBUM MO CHUXEHUIO PUCKA NS 340P0BbS HuUteneun pamoHa. OCHOBHOM
3aaa4en NPUHATOro NaHa OblNo AOCTUHKEHUE CHUKEHNS YPOBHSA abcopoLnm
CBMHLIA B OpraHu3Me JeTerl BO Bpems npoBeaeHus paboT no O4YUCTKE
panoHa METOAOM WMHAMBMAYABHOIO Noaxo4a, YyCUauMm no obLeCTBeHHOMY
NPOCBELIEHUIO U LeNeHanpaBeHHbIX peMeanalmnoHHbIX Mep. ATU AENCTBUSA
BKyne ¢ OUONOrMYECKUM MOHUTOPUHIOM U UHTPY3UBHOM MEHEHKMEHTOM
PUCKa NPOBOAWINCL B W3Hb B panoHe B TeyeHue apaauatv net (PHD,
1999; ATSDR, 2000; TG, 2000).

B 1985 r. ana BBINOMHEHUS MNPUHATOrO MaHa Obila co3daHa
o6beanHeHHas MNporpamma CepebpsiHOM AONUHBI MO OXpaHe 340POBbS OT
CBMHUA, HAanNpaBneHHas Ha MUHMMU3ALUIO PUCKA OTPAaBJ/IEHUSI CBUHLIOM
yepe3 o6pa3oBaHWe, NPOCBELLEHUEe poauTeneM W OcCyllecTBAeHue
6unonornyeckoro mMonutopuHra. llporpamma LHIP 6bina paspabotaHa
ana peanuM3aumn AeWCTBMM MO NPOBEPKE YPOBHS CBUHUA B KPOBMU Y
JeTen, OKa3aHWA MEeAULMHCKOM MOMOLUU U NIeYEHUs, OLEHKE COCTOSIHUSA
cpeabl, OOLWECTBEHHOrO 3KOMOrMYecKoro obpasoBaHus, onpeaeneHus
coaepraHna CBUHUA B KPOBU Y OGEPEMEHHbLIX MEHLWUH, KOHCyNbTauuu
HaceneHus, obecneveHns cneuunanbHbix 06pa3oBaTefbHbIX NporpaMm ans
AeTen WKONbHOIO U AOWKONbLHOIO BO3pacTa u nposeaeHns 0cobblx Kypcos
NoAroToBKUMECTHbIX Bpadeun-TepanesToB. [Iporpamma LHIP,cnoHcupyemas
LUeHtTpammu no KoHTponio 3abonesaemoctm (CDC) n AreHTCTBOM noO
TOKCMYHbIM CcybCTaHuMaM MW peructpaummM 3abonesaHnn (Agency for
Toxic Substances un Disease Registry ATSDR), BbinonHanacb MeCTHbIM
JenapTaMmeHToOM 340poBbs Mo parnoHy lNanxangn (Panhandle Health District
— PHD) npu noapnepxke [enaptameHTa 3A0p0oBbsi U 61arocoCTofsHUs
wtata Angaxo (ldaho Department of Health u Welfare — IDHW). Bo
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BpemMs nposeaeHusa nporpammsbl LHIP n pabot no npoekty CynepdoHaa
co3jaBanacb W MONOAHSANAcb OOWMPHAA WHAMBUAYaANU3UPOBAHHAas
6a3a padHblx, of6beauHaOWas W rpynnupylowas WHGopmauuio no
YPOBHSAIM CBMHLA B KPOBU JleTEN, KOHLEHTpauusam NoioTaHToB B cpeje,
NOCTYMIEHMIO TAXKENbIX METAIOB U3 CPefbl B OPraHU3M MECTHbIX XKUTENEN,
NPOBEAEHHbIM AEUCTBMAM NO MEAULIMHCKOM NOMOLIM U peabunutaummn m
pemeaMaumoHHbiM pabotam (PHD 1999, ATSDR 2000).

JenctBua no MEAULMHCKOM MNOMOWM WIM  0300pOBUTESNbHAas
WHTEPBEHLMA NPOTUBOAENCTBUSA OTPABNEHUIO CBMHLIOM B pPaMKax NpoeKTa
BK/l0Yanu B ceba BbiiBNeHME Yyepe3 BUONOrMYECKUM MOHUTOPUHI NyTEN
NOCTYMNJIEHUS CBWUHLA B OpraHuM3m JeTen, nocneaylolme npoBepKu,
KOHCYNbTauMn M NPOCBETUTENbCKYI0 padoTy C poavuTensiMM U ycunus
no oO6LEeCTBEHHOMY 00pa30BaHUI0 U U3MEHEHUID NATTEePHOB AETCKOro
noseaeHus. BoinonHenne mep nporpammbl LHIP ocywectBnanoce yepes
denepanbHble rpaHTbl OTAeny 340poBbsA [enaptameHTa 340pOBbA W
6narococtoaHusa wrata Angaxo. OcCHoBHOe ¢uHaHcuMpoBaHue ¢ 1985
no 1988 rr. npuxoamMnocb Ha LleHTpbl KOHTpons 3aboneBaemMoCcTu
Cny®6bl obwectseHHOro 3aoposba CLUA U.S. Public Health Service
Centers for Disease Control (CDC) n ¢ 1988 no 1999 uyepe3 AreHcTBo
N0 TOKCMYHLIM CyOCTaHUMAM MW perucTpaumm 3abonesaHun. Takke
yacTuyHoe ¢puHaHcupoBaHue ¢ 1994 r. o6ecneynBanocb NOTEHLUANBHO
OTBETCTBEHHbIMW 3a 3arpssHeHne ctopoHamu (PHD, 1999; ATSDR,
2000).

OcHoBHbIe 3aaa4u nporpammsl LHIP
OcHoBHbIMM 3agavamu nporpammebl LHIP asnsnuce (PHD, 1986):

e ob6ecneyeHne MOHUTOPMHIa COAEPHKAHUA CBUHLIA B KPOBU AETEN B
BO3pacTe oT 9 MecsaueB A0 9 neT, NpoXKMBaBLUUX B panoHe byHkep Xun;

® CpaBHeHWe pe3ynLTaToB 06CNeA0BaHNM Ha coaepaHmue CBUMHUA C
JaHHbIMK MO WTATY U CTPAHE;

e obecneyeHne poauTenemnn aetTen MHGopMauMOHHbIMUMATEpHUAnamMm
W HarsagHbIMKU NMOCOBUAMM, KOHCYNbTauun no BpeaHOMY BO3AEWNCTBUIO
CBMHUA W NyTaAX €ro nocCTynieHus B OpraHu3m, MHGOPMUPOBAHUE O
BO3MOXHOCTU CHUMHEHUU TOKCUYHBIX 3IQGDEKTOB CBMHLA N APYrUX TAXKENbIX
MEeTan/oB;

® KOHCY/IbTauMa No NPaBuILHOMY MUTAHUIO Ana NpeaoTBpaLLEHUs n
CHWKeHU abcopOunn CBUHLA OpPraHn3mMoM Ans 6epeMeHHbIX EeHLWH,
poauTenen n aeteu;
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e o6ecneyeHne MHPopMaLUMnOHHbIMU MaTepuanamu u obcnegoBaHue
OEepPEMEHHbIX KEHLLMH.

lMporpamma LHIP aBnaetca coBMecTHbIM NPOeKTOM [lenaptameHTta
300poBba  panoHa [aHxaHan (PDHD); [denaptameHTa 340pOBbSi M
61arococTtosiHMa Wwrata Anaaxo, biopo 3konorum 30poBba U 6€30NacHOCTH
(IDHW-DOH-BEHS); LUeHTtpa CDC n AreHTCTBA TOKCUYHbIX Cy6CTaHUMKA U
permcrtpaumnmn 3abonesaHnn. Arentcteo ATSDR 6bino co3aaHo B 1980 T.
3akoHoM CERCLA 1 co BpeMeHeM pa3BuoCh B HAUMOHaNbHYIO NPorpaMmmy
MOHWTOPUWHIa 340p0Bbs. B xoae BbINONHEHMS nporpaMmbl B CepebpsaHon
JonvHe areHTctBo ATSDR 6b110 rnaBHbIM BEAOMCTBOM, OTBETCTBEHHbIM
3a YMeHblUeHMe yrpo3 340pPOBblD HaceneHus panoHa byHkep Xun wu
npenoTBpalleHne agalbHenWwero BpeaHoro Bo3aencTBmMsa CBMHLUA U UHbIX
TOKCUYHbIX BELLECTB Ha MecTHbIX xuTtenen (ATSDR 2000). Bce aencteus
no MeAULMHCKMM 06cneaoBaHusiM U 3KONOrM4YecKoMy o6pa30BaHUI0
HaceneHus 6b1nn paspaboTaHbl U OCyLWEeCTBAANUCL AenaptameHTtom PDHD
Nno KOHTpaKTy ¢ 6topo BEHS (PHD, 1999).

CospemeHemnporpamma LHIP pa3ssuBanacb, x0T 0CHOBHbIE NOAXO bl
K ynpaB/ieHWUI0 MpoeKTa OCTaluCb HEU3MEHHbIMU; NPU HEOOXOAMMOCTU
OTAENbHbIE KOMMOHEHTbLI NPOrpamMmbl U AeNCTBUA MOANGULMPOBaNUChL. B
N60oM cnyvae nporpaMmma ocywecTsasNach Kak ycnyra HaceneHuio, a He
KaK Hay4yHoe uccnegosanue (PHD, 1999).

Beinonnenune nporpammsl LHIP

MporpaMmma BbINONHAETCA KaK KOMIUIEKC YCIyr HACeNeHUI0, AN TOro
4yTO0Obl MOMOYb CHU3WUTb PUCK OTPaBNEHMS CBUHLOM, WUHPOPMUPOBATL
00LWECTBEHHOCTb 06 UCTOYHMKAX IKCNO3ULMM CBUHLIA U BOPOTLCSA C NYTAMU
NPOHUKHOBEHWS CBUHLIA B OPraHn3M 4YenoBeKa. M3HavyanbHO nporpaMmma
Oblna co3/aHa Kak BpeMeHHasi U KpaTKoCpOYHasa Mepa, B TO BPEMS KaK
APpyrme AOAroCPOYHbIE PELIeHUS HaxOAWIMCb Ha CTaaun pas3padboTKM.
Bce anemeHTbl NnporpaMmmbl OblIM CO3AaHbl U3 pacdeTta, 4ToObl pUCK ana
3p0poBbs ntogen B CepebpsHOM O0NMHE He MnpeBbian CTaHaapToB,
ycTaHoBNeHHbIX LleHTpom CDC (1985, 1991). lNocKkonbky aetn Hanbonee
YA3BUMblI K BO3AEWCTBMIO CBMHLA, TO OONbLWIMHCTBO COCTaBASIOWMNX
nporpamMmsbl 661710 OPUEHTUPOBAHO Ha AeTen U 6epeMeHHbIX *eHLmMH (PHD,
1999; TG, 2000).

ExxerogHo ¢ vons no aBryCct NpoBoAUTCS ONPOCHOE UCCneaoBaHue
BCcero panoHa byHkep Xun. [lng 3T0ro HaHuUMaloTca MW cneuuanbHo
06y4aloTCs MECTHbIE XKUTENN. ATUTIOAM MOCELLAIOT KaXAy0 CEMbIO B panoHe
W BbISBAKAIOT AOMa, rAe NPOoXKUBAIOT A€TU B BO3pacTe 9 neT u Mnagwe uim
6epeMeHHbIe EeHLWUHbI, U cobupaloT 6a30Byl0 MHOPMALMIO. 3aTem
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npoBoAUTCS cobeceaoBaHUe C POAUTENAMU C LIENBLIO NPUBJEYL AeTeN A4
TECTMPOBaHUA coaepxaHusa cBuHLUa B kposu. C 1988 roga , npu HanM4mm
B /[OMe nbliecoca, U3 ero Hakonutena 6epyrcs npobbl coaepaHus
CBMHUA B MblI/IM }UAbIX MOMELWEHUA. TaKkKe NpoBOAMIUCL cheumasnbHble
ncenegoBaHusa Mbln XKUAbIX noMelleHnn B 1974, 1975 un 1983 rogax.
HauyuHaa ¢ 1996 r., npoBoasaTcsa uccnefoBaHmUa ¢ NOMOLLBIO CneunanbHbIX
nbineBbix maTtos (PHD, 1999; TG, 2000).

B 1988 r. npoTtokon c6opa 6a30B0M MHDOPMALUK U TECTUPOBAHUS
Obln1 U3MeHeH. BmecTo oTOopa KanunnsapHOW KpoBM cTanun 6paTtb BEHO3HYIO
KPOBb, a €C/n 0BHapyuBanoCb, YTO COAEPHaHWe CBMHUE B KPOBU
npesblWaeT 25 MKr/an, To NnpoBoANAOCE AONOMHUTE/IbHOE NccneaoBaHne
Ha MpeaMeT BbiABNEHUA GAaKTOpPOB, BUAIOWMX Ha MOCTyrJieHWe B
opraHusm cBuHUa. B 1991 r. aT10T KpUTEPUM Gbi CHUXKEH 00 20 MKr/on B
npeaasepun nepecmotpa LleHTpom CDC cTaHgapToB NO CBUHLY, KOTOPOE
npousowno B okTad6pe 1991 r. (CDC, 1991). B 1992 r. pononHuteNbHas
paboTa Benacb CO BCEMM AETbMMW, Y KOTOPbIX COAEpXaHWe CBMHLA B
KpoBW npeBblwano 15 Mkr/an. B 1993 r. 3TOT KpUTEPUM OblT CHUKEH A0
10 mkr/an. JononHuTtenbHasa paboTta ¢ CeEMbAMMU, rae y AeTen OBHapyXeHo
NMOBbILEHHOE COAEeprKaHue CBMHLA B KPOBM, NPOBOAUTCH CHEAYIOLUM
ob6paszom. Cneunanuct no BAUAHUIO 3KONOrMYECKUX GaxKTopoB Ha
3400poBbA U3 [lenaptaMmeHnta 3a0poBbs OKpyra [laHxaHan U meacecTtpa
NpoBOAAT creunanbHoe cobeceaoBaHue € poautensmu, obecnedusas
YCTHYIO M MUCbMEHHYI0 WHPOpMaUMI0O O TOM, Kak uaeHTudpuuMposatb
MCTOYHWKKU MOCTYMNEHWA CBMHLUA B OpraHuM3M pebeHKa WU KaK CHU3UTb
PUCK CBWHLOBOrO OTpaBfieHUs. 3anonHaeTcs crneumanbHbii ONPOCHUK,
rae yToyHsAloTCA OoOWue JaHHble O CeMbe, MOBEAEHUM WU pacnopsiike
JHA aeten, coaepranun aoma u 1. A. Cemba Takke obecnedyumBaercs
MHPOPMALIMOHHBIMKM  MaTEPUanamMM, KOHCY/IbTUPYeTCa Mo BOnpocam
nUTaHMA U obecneYnBaeTcs NMOMMBUTAMUHHBIMU U }Kene3ocoaepralumm
npenapatamu. Poautenam npepnaraetca NpPoOBECTU 4Yepe3d TpU-yeTbipe
Mecsua cneaylouee TectTuposaHve pebeHka Ha cofeprkaHue CBUHUA B
KpOoBH, 06paTUTbCA K yYHaCTKOBOMY NneanaTpy U 4aTb BO3MOXHOCTb PeOEeHKyY
noy4acTBoBaTb B NETHUX CKpUHUHr-nporpammax (PHD, 1999; ATSDR,
2000).

Ycnyru nomolM OKasblBaloTCA CNeuuanmuctoM Mo 3KON0rMKU U
3[0POBbLI0 U MeacecTpor. Bce »utenun, Bpayu, yuutensa M AeTn pavoHa
obecneymMBaloTcad  NOMOLWbLIDO U WHboOpMauunen. [lenapTaMeHTOM
30POBbA parioHa COBMECTHO C APYrMMU y4aCcTHUKaMM Nnpoekta byHkep
Xun paspabartbiBaetca cneumanbHbli MnaH OUEHKU 3GPEeKTUBHOCTH
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NPOBOAMMBIX MPOCBETUTENbCKUX U 0Bpa3oBaTtesbHbix Meponpuatum (PHD
1999, TG 2000).

Nporpamma Take npeaycMaTtpMBaeTr nNoMoOUlb 6GepeMeHHbIM
HeHwmHaM. BceM weHwmnHam BO BpemMs 6EPEMEHHOCTU,a TaKKe nocse
poaoB npeanaraetca NPOWTU TECT Ha COAEpPXaHMe CBUHLA B KPOBW.
O6ecneynBalotca UWHPOPMALUMOHHAA NOAAEPrKKA, KOHCyNbTauun o
NPaBUAbHOM MUTAHUKU U CNOCOOAX CHWKEHMS MOCTYMJIEHUS CBUHLA B
opraHu3m. MHpopmMauma TakKe aaeTcsa NioasaMm, niaHMpylowmM cos3aaTb
CeMbI0. 3TO0 0COOEHHO BaxHO AN MOMOAbIX NIOAEN, MPOXKMBAIOWINX Ha
Tepputopun BO Bpema paboTbl 3aBoja No nepensaBke cBUHUA (197 3-
1981). TllybnunKyeTca MHOXeCTBO COOPHUKOB WHMOpMauuu, 6poLwiop,
UBeTHbIX OYKNETOB U BWAEONPOAYKLIMM, MOBECTBYIOLMX O CBMHLUE U €ro
OTHOLWIEHUU K 3[0POBbLI0 AETEW U HEHIIMUHAM BO BpeMsi 6epemMeHHOCTH
(PHD, 1999).

Kawabi roa COTPYAHUK MEAULIMHCKOrO LEHTpa MocCelaeT LWKONbI
panoHa. [lna aeten MnaalWwunx KIacCoB WCMOHAETCA cneunanbHoe
obpasoBarenbHOe KyKOnbHOEe Woy. [lenaetcs npe3eHTauua ana CTyaeHToB
no pacno3HaBaHWIO W NPeAoTBpPALUEHUIO MyTeN nonajaHus CBUHLA B
opraHnsm. 3tanporpamMmmManpoBoAUTCS B Mae, TaKYTOAETAM NepeaneTHUMMU
KaHWKynamMu, Koraa OHM NoaBepratoTcs HanbosblueMy PUCKY, HANnOMUHAIOT
006 0NacHoOCTM 3arpsA3HEeHHOM CBUHLIOM MO4YBbl U NbUK. HaunHaa ¢ 1995
roja, WKoAbHasA nporpaMmma BKItOYaeT B ¢ce6 KOMIMOHEHTbl C NepBOro rno
JBeHaauaTblM Knacc U NpoBOAUTCH BO BCEX YACTHbLIX U FOCYAAPCTBEHHbIX
WKonax panoHa (PHD, 1999).

B WwWKonbHOM nporpaMme WCNONb3YIOTCA pas/iMyHble  METOAbl.
Hanpumep, 601bLWIOM UrPYLLEYHBIM AOMUK C KyK1amMu NoMoraeT 0ObsaCHUTb
AeTAM, KaK CBMHel, nonagaet B oM. CBeTalmecs TOYKM Ha TEMHOM poHe
WNIIOCTPUPYIOT BM3YalbHO, KaK CBMHEL, MOXET nonajaTb C Belleh B
opraHuMam. [atoTcs peKoMeHaaumn 0 nNpaBuUNbHOM U TATENBHOM MbITbE
PYK U BaXKHOCTK COBNI0AEHNS NPaBUa IMYHOM FTMIrMeHsbl. bbina pa3spaboTaHa
ocobaa obpa3oBaTenbHaa urpa noj HasBaHWMEM «MHTEPECHbI CBUHEL»
(Lead Rummy). B aTOM Urpe UCNoab3yeTcs Noxoxas Ha 0Obl4HYI0 KONoaa
KapT 4eTbipex MacTten (YPOKW, 3PdeKTbl, AeWCTBUA, Bpen — BMECTO
TPaAULMOHHbBIX KapTO4YHbIX). ITU Matepuansl Obinn CO3aAaHbl C TEM, YTOObI
NOMOYb NpenogaBaTenaM OLLEHUBATb NPorpecc 06y4YeHUs AETEN U CTEMEHDb
NMOHUMAaHUS, a TaKKe CrnocobCTBOBaTbL pPas3BUTUIO AWUCKYCCUM Ccpeam
y4acTHMKoB (PHD, 1999).

B npownom pabota B LWKONax BKIO4Yana B ceba nporpammy
Nno CO34aHuI0 MNaKatoB Ha YypOKax pucoBaHusa. 3TU nnaxkaTtbl 3aTem
MCNONb30BaNUCb A8 CO34aHUA LUBETHOrO M3aaHusa ON1s pasfadm BO
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BpPEMS NPe3eHTaLMi B LIKOAx U AETAM BO BPEMS TECTUPOBAHUS YPOBHS
CcoJlepaHusa CBMHUA B KPOBM NeToM. bblna okazaHa noMollb CpeaHen
wKone r. Kennorr B cosgaHmmn o6pa3oBaTtenbHON LWKObHOW NporpaMmbl
«CynepdoHa — cynep3HaHuer. [lenaptaMeHTOM 30P0BbS UCMO/Ib30BaIUCH
camble Pas/IMyHbIE MaTepPUanbl B LWKO/bHbIX MPe3eHTaUmnsax — COOPHUKM,
Opowtopbl U ByKneTbl. AHanornyHas MHGOPMaLUMs BblgaBanacb Ha PyKU
BO BpeMs NeTHEN NPOBEPKM YPOBHSA CBUHUA B KpoBM (PHD, 1999; ATSDR,
2000).

HayunHasa ¢ 1985 r., npoBOAMIUCE AEUCTBMUS NO OKA3aHMIO NMOMOLLM
Bpadyam-TepanesTtamMm paloHa no Bonpocam, CBA3aHHbIM C BO3AENUCTBUEM
CBMWHLA Ha 300poBbeE. bbina co3gaHa cneumanbHaa nporpaMmma ansa padoTthl
¢ BpadYamMu. 3gaBannch cneymanbHble Nocodus, npoBOAUINCL NEKLUU NO
CBUWHLIY M APYrUM TSXKENbIM MeTannam. [1o 3aaBneHuio Bpalyen npoBoanuInCh
JOMOIHUTENbHbIE TECTUPOBAHUSA KPOBM NALIMEHTOB HA COAEPHAHME CBUHLA
n 6panncb Npobbl cpeabl B U BO3/1e MecCTa MPOXMBaHUSA NaLUUEHTOB C
NOBbILWEHHbIM CoAepaHnem ceuHUa B Kposu (PHD, 1999; ATSDR, 2000).

MporpammalHIP6binaHavyatas 1984 . HaNnpUHUMNaxa06pPOBONLHOIO
y4acTusl B TECTUPOBAHUM KOHLUEHTPaLWK CBUHLA B KPOBU B CTauuoHape,
M OCHOBHOW npobnemMon Obl10 HexwenaHue OONbLIMHCTBA MUTeNen B
3ToM yyactoBaTtb. C Ha4yana 1985 r. u no HacToswee Bpems Obll MPUHAT
6onee arpeccuBHbIM MeToa 06x0a0B AOMOB. C TeM 4TOObI CTUMYNUMPOBATL
y4yacTtue xuteneun B nporpamme ¢ 1988 r., KaxaomMy npoTecTMpoOBaHHOMY
Bbinnaymsanocb $20. B HacTodAlee BpemMa NpeacTaBuTeNb AenapTaMeHTa
3ApaBoOOXpaHEeHUs CBA3bIBAETCS C KaXabiM AOMOM B panoHe. Y4acTsylowme
B NporpaMmme CeMbMW NPOXOAAT CreLunanbHbIM ONPOC, U UM Ha3HavaeTcs
TeCTUpoBaHue KpoBM B MECTHOM NONMKIMHUKE. B cnyvae, ecnu Bo Bpems
06x0/1a HUKOrO He 3acTanu JIoMa, ero obutarenam aenaeTca He MeHee
ABYX TenedOoHHbIX 3BOHKOB, a €CNIM U B 3TOM C/lydae HUKOro He yaaertcs
3actatb, TO OCTaBASIETCA [MMMUCbMEHHOE YBEAOMAEHUE C OMNUCaAHUEM
NpPoBOAUMOIro UCCNEA0BaHUA U KOHTAKTHOM MHDOpPMaLMEN aenapTaMeHTa
34paBooxXpaHeHus B panoHe. Bo Bpemst 06x040B onpawusatlotca coceam
rpakaaH, KOTOPbIX HE 3acTanu AoMa Ha npeaMeT, NPOXMBaloT n Tam AEeTW.
NMHbopmauma OT coceaen MCNOb3yeTCs B OLEHKE, Kakoe KOMYECTBO
poauTENEN OTKa3anuCb OT TECTUPOBAHUSA CBOUX AETEN, HAXO0AALMXCA Noja,
yrpo3ou otpaBneHus ceuHuom (PHD, 1999; ATSDR, 2000; TG, 2000).

Oco6oe BHUMaHME yaensieTcsl HOBbIM CEMbSM, NOCENSWUMCH B
panoHe. Kaxaomy npueskKalowemy Ha NOCTOSHHOE MEeCTO XUTenbCcTBa
npepoctasnaeTca «MHOOPMaLIMOHHDBIM MAKET HOBOMO XUTensa», B KOTOPOM
cofiepwuTca Heobxoanmas nHdopmauumsa o CynepdpoHae U oKasbiBaeMbIX
ycnyrax HaceneHuio. MM peKoMeHayeTcsl ydacTBoBaTb B €XerofHbIX
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TECTUPOBAHUAX KPOBW, a TaKke nosydatb 6GecnnatHble KOHCyNbTaLuw,
nblnecocbl, WHGOpMauMuId O pe3ynbTatax aHanm3a npod cpeapl.
UHdopmauma pacnpocTpaHaeTca BracTaMmu, gunepaMmu HeABUKUMOCTH, B
WwKonax, 6onbHULax n apyrux mectax (PHD, 1999).

Boo6aBoK K  CywecTBYWOWMM  nporpamMmamM, MNpoBOAUMbBIM
AenapTaMeHTOM 3/paBOOXpaHeHus, BeaeTca padota € pasnUyHbIMU
06LLECTBEHHBIMW OpraHu3auussMu M 3auHTepecOBaHHbLIMKM NUUAMU MO
obecneyeHno MHbopMaumnen 1 BOBIEYEHUIO K coTpyaHudecTsy. C 1985
I. cywecTByeT ocoban obuwecrseHHas rpynna «Bunker Hill Superfund Task
Force», KOTOpas K HacTosIWeMy BpemeHu nposenacabiwe 70 061eCcTBEeHHbIX
cobpaHunin. Task Force aBnsetca Npu3HaHHbIM O0ObEAUHEHUEM rpaXKiaH,
KOTOPOE CAYXUT Ona obecnevyeHusa xutenem uMHpopmauerd O NnpoekTe
CynepdoHaa, ero obwectBeHHOro obcyxaeHua un ydactuga. CobpaHua
opraHuM3auuu NpoBOASATCSH €XEMECHAYHO B BeYepHee BpeMs U AOCTYMNHbI
ANa NoCeLleHns Kaxaomy Xenawuwemy. Ha 3aceaaHnsa npurnawaiTtcs ¢
NEKUUSMU U BbICTYNIEHUAMU NMPEeACTaBUTENN BNaCTEN WTata U AreHTcTea
NoO OXpaHe OKpPYXKalolen cpeabl, OCBELANTCA eXerogHble AOCTUHKEHUS
nporpamMmsbl LHIP W Kaxkabin rog B OKTAOpE opraHu3auunu NpeaoctaBnatoTcs
pesynbraTbl IETHEMO 06CNEA0BaHUA XUTENEN Ha CoAeprHaHuMe CBUHLUA B
KpoBu. B 1994 r. 6bina cpopmupobaHa «Citizen’ s Advisory Group» (CAG),
COCTOAIWAaNA M3 MeCTHbIX A06pOBObLUEB A1 MNOMOLIM AenapTaMeHTy
30paBOOXPaHEHUs B MOAAEPXKKe W ynydweHuio nporpammbl LHIP. B
COOTBETCTBUM ¢ pekoMeHaaumammn CAG 6bUiM co34aHbl BUaeomartepuarnbl
«Jlenatb npasuibHble peweHuns» («Making The Right Choices») n «CeuHen,
npoyb» (<Lead Away»).

Hoctnmxenunsa

Mpoekt CynepdoHaa B byHkep Xune aBnancs, HECOMHEHHO,
ycnewHbiM. 3a nepunog ¢ 1988 no 1999 r. obwas KOHUEeHTpauusa CBMHUA
B MO4YBax YacTHbiXx ABOPOB Oblla MHOIOKPATHO CHMMEHa B MOCEeNKax
parMoHa A0 ypoBHeW, He npesbiwawwmx B cpeaHem 1000 Mr/kr., 4To
NPMBENO K CHUKEHUIO PUCKA OTPaBNeHMS CBUHLIOM B panoHe Ha 80% (TG,
2000). NockonbKy NoYsbl B panoHe 6blin O4YMLLIEHbI U Oblla npoBeaeHa
addeKTUBHAA MeauUMHCKan nporpaMmma, pPUCK CBUHLA ANl 340pOBbA
HaceneHuss parMoHa Obln 3HAYUTENIbHO CHWXeH. B 1abn. 9 nokasaHo
cTabuNbHOE CHWXEHMEe OT roga K rojly ypoBHs CBUHLA B KpOBU JeTew,
NPOXXMUBaBLUMX Ha TEPPUTOPUK paroHa byHkep Xun. Takum o6pa3om, 6bina
AOCTUrHyTa rnaBHas 3agada pemeavauumu.

Ha puc. 9 HarnagHO AeMoHCTpupyloTca ycnexu [lporpaMmmbl NoO
O4YUCTKE NOYB ¥W/bIX 30H. C 1988 1. 0611asa KOHUEeHTpaLus CBUHLLA B NOYBaXx
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4acCTHbIX IBOPOB M 3KCMO3ULMA AeTer Oblla 3HA4YMUTENIbHO MOHMMXEHa BO
BCEX HaceNeHHbIX NyHKTax panoHa (TG, 2000; USEPA, 2001).

2500

2000

1500

1000 _a et

500 PINEFHURST

Community Geometric Mean Soil Lead Cone.
(mg/kg)

0
1986 1988 1930 1992 1994 1996 1998 2000

Year
Puc. 9. [eoMeTpUMYECKOe CPEeaHEe KOHLEHTPAaLMIM CBMHLA B MOYBaX NOCENKOB
panoHa W NPOrpecc B AOCTUKEHWMW KenaeMoro ypoBHs pemeanaumnun, 1988-
1998 rr. (TG, 2000)

Tabnuuya 9

CpenHee 3Ha4YeHne KOHUEHTpaLUmn CBUHLA B KPOBU AEeTEN
CmentepBunng, TectupoBaHHblx B 1974-1998 rr. (PHD, 1999)

roa (19xx) 74 |'75 |'76 |'7T7 |'78|'79|'80('81 |82 |'83
KONMM4YEeCcTBO 2011107 |24 |34 |31 |27 |94 |74 |o7 |43
TECTUPOBAHHbIX AeTEN
cogepraHue cBuHUa |65 |47 |40 [38 |41 |48 |31 |29 |23 |21
B KPOBW (MKr/an)
roa (19xx) '89 |'90 |91 |'92 ['93|'94|'95|'96 | '97 | '98
KOJIMYEeCTBO 39 |29 |49 |55 |o6 |48 |40 |51 |33 |43
TECTUPOBAHHbIX JeTen

coaepxaHue ceuHua |14 |10 |7 8 7 6 7 o 6 6
B KpOBUW (MKr/an)

3aK/inyeHue

Tepputopuss byHkep Xun gBnseTca MeCcToM OAHOWM M3  CaMmbiX
3HaA4YUTENbHbIX 3NWAEMWK OTPaB/EHUA CBUHLOM B Mupe. [lpyu 3TOM C
1890-x rogos 1 ao 1970-x rogosB cuTyauusa He pacueHMBanacb BNactTamm
KaK KpUTUMYECKas M He NpeanpuHUManocb HUKAKWUX CEepbe3HbIX Mep
no 3almrte xutenem ot 3GPEeKTOB MNPOMBbIWAEHHOro 3arpa3HeHusa. B
cepeauHe 1970x roaos., nocne noxapa 6bL10 MPUBNEYEHO BHUMAHUE K
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0eCTBEHHOMY MONIOXKEHUID B pamoHe byHKep Xun u 6bina nposeaeHa
nepeas oOuUEHKa BO3AENCTBUS NPOMbIWIEHHOCTHU Ha 340poBbe. B1980-x
rogax Oblv NpeanpuHNATbl CEPbE3HbIE Warn Ha BCEX YPOBHSAX BAACTU MO
PELLUEHMIO CYLLLECTBYIOLWEN NpoBnemMsbl. bbin pa3zpaboTaH NoapoOHbIM NaaH
Nno yAyylEeHUIO cuTyauuu u Hadat npoekt CynepdoHaa. B pesynbrate
OENCTBUM deaepanbHbiX, PErMoHanbHbiX MU MECTHbIX BacTel B TeYeHue
nocnegHero AecatmneTus Obin AOCTUIHYT OYEeHb 3HaYUTEbHbIM NPOrpPecc.
[MouyBbl B HACENEHHbIX NyHKTax OblIN OYMULLEHbI 40 AOMNYCTUMOrO YPOBHS,
a Hacenenuio Oblna OKasaHa HeobOxoAuMas MeuLUMHCKas NoMolWb B
npeaoTBpaLlleHn U ne4eHn oTpaBeHus CBUHLOM. B pe3ynbtate 310r0
coAeprKaHne CBUHLA B KPOBU MECTHbIX XKUTENEN CHU3UNOCH.

NcTopusa panoHa byHkep Xun MOXKeT BbiTb pasaeneHa Ha Tpy pasbl.
CHavana notpe6oBannch roabl, 4To6bl BAACTU NPU3HaNU CyLLECTBOBAHUE
cepbe3Hon npobaembl. B 1974 1. 6bi10 NpOBEAEHO MeEeAULMHCKOe
obcnegoBaHMe, BbIIBUBLLUEE  IMUAEMMUIO  OTPABAEHMA CBUHLOM B
CepebpsHon gonuHe. TonbKO AecaTb IET CMyCT, NOCNe NPUHATUA 3aKOHa
CERCLA, panoH byHkep Xun 6bi1 BKAIOYEH B CNMCOK HaLMOHaNbHbIX
NPUOPUTETOB. 3aTeM, Nocie NPU3HaHUA CylwecTBOBaHUA M MacliTaba
npobnembl, OblM NPEAnpPUHATbI Warn no CHWXEHWI0 HeratMBHOro
BO3AEUCTBUSA MNPOMbIWAEHHONO 3arpsa3HeHus Ha 340pOBbe HaceneHus
n 6bI10 HavyaTo NaHMpoBaHUE MEp MO OYUCTKE Tepputopun. Mepbl no
OKa3aHuio MeAULIMHCKOM NOMOLWM, CO3/1aHUI0 NOCTOSAHHOIO MEeAULIMHCKOTO
MOHUTOPUHIa U nporpamMmbl LHIP oKa3anu o4yeHsb CyllecTBeHHOE AeUCTBUE
019 CHUXEHUS pUCKa OTpaBfiEHUSI CBUHLOM B paloHe. B utore, nocne
npoBeAeHUs BNACTAMU wWTata U AreHTCTBOM MO OXpaHe OKpyrKalollen
cpeabl CWA wupokomaciutabHoOM onepauuy Nno O4YUCTKE NOYB pavoHa
MeCTHOe HaceneHue 6bU10 M36aBNEeHO OT KPUTUYECKOro 3arps3HeHus
cpeabl U CBA3aHHOM C HUM ONAaCHOCTbLIO /151 340POBbA.

[Ba panoHa no pasHble CTOPOHbl TUXOro OKeaHa WMEIOT MHOro
obLero B OTHOWEHUN NpOGNEM 3arpsi3HeHMs cpeabl U 300poBbs. B TO ke
BpeMms, Koraa cutyauusa B noc. PyaHas lpUcTaHb OCTAeTca KPUTUYECKOHN U
HepeLweHHOW, panoH byHKep Xun aBnsieTca NPpUMMEpPOoM TOro, Kak BoBpems
NPeAnpPUHATLIE Mepbl NMOMOITIM YMEHbLWUTb U U36aBuUTbCA OT nNpobnem
oTpaBfeHna CBUHLUOM. [lpun O6nuvKauwem paccMOTPEHUU CuUTyauun B
Poccun n CLLA MOXKHO OGHapyKuTb pasnyusa, He UCK/oYaloLImne, 0AHaKo,
BO3MOXHOCTU MPUMEHEHUS aMEPUKAHCKOro ONbiTa Ha POCCUMCKON NOYBeE.
KOHTpO/b 3a NblbIO, 1ECOBOCCTAHOBIEHUE U 03E€NEeHEHUE, BUONOTMYECKUIN
MOHUTOPUHI CBUHLIA B KPOBU, HabnogeHue 3a COCTOSHMEM 310POBbA AETEN,
3KoN0rnyecKkoe obpasoBaHue aeterd U B3POCAbIX ABAAIOTCA NpUMepamMu
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TOro, 4To NPK COOTBETCTBYIOWEM MIAHMPOBAHUN OHU TaKke MOryT ObITb
chenaHbl B Noc. PyaHasa MpucTaHsb.

B noc. PyaHas MNpuctaHb Mbl HabnioaaeM CerofHst 1o, 4Yto OblIo
B Cepe6GpsiHOM [J0NMHE NoYTU nosnBeka Hasaa. [PUMOPCKMIK MOCENOK
HaxoAUTCA €lle TONbKO B Havasne TOro nyTu, YTO yxe NpPovaeH B WTaTe
Anpaxo. Cenyac kK npobnemam xuteneun noc. PygHasa lNpucrtaHb ewe He
NPUBAEYEHO BHUMaHWE BNACTEN M HE CYLIECTBYET HUKAKOW NPOrpammbl
MEAULMHCKON NMOMOLWM HACENIEHUI0 WIN OYUCTKU TEPPUTOPUMU MOCENKa
OT CBMHUA. Bmecte ¢ Tem CywecTtByeT YHUKanbHas BO3MOMHOCTb
MCMONb30BaTb LEHHbIM 3apyOEXKHbIA OMbIT, KOTOPOW HENb3a NpeHedpeYb.
MHoruve noaxoasl 1 MeToAbl, NPUMEHeHHble B CepebpsaHon A0NNHE, MOTyT
ObITb MOCNe COOTBETCTBYIOLWEN afanTaLlun UCNoNb30BaHbl B Noc. PyaHas
lpucTtanb 1 apyrux nogo6HbIx panoHax Poccum.



MABA 3. UCCNTEAOBAHWE OUEHKW PUCKA OTPABJTEHWA
CBMHLUOM AETCKOIo HACENEHWSA NOC. PYOAHAA NMPUCTAHb
1996-2005IT.

B Mupe ana xapakTepuCTUKU PanoHOB, CXOAHBIX MO 3KOOMMYECKOM
cutyauuu ¢ noc. PygHas lMpuctaHb, 06bIYHO NPOBOAMUTCH OLEHKAa pUCKa
OTpaBNEHUs CBUHLOM A1 OnpeaeneHnss OCHOBHbIX GaKTOPOB PUCKa U
NOMCKa NyTeN ynydlweHusa cutyauuu. B naeanbHoM cnyyae, cnegosano 6ol
NpPOBECTU NOIHOMacLWTabHoe MeauLUMHCKOe o6cneaoBaHue aeten B PyaHon
MpucTaHn 1M HavyaTb NOCTOSAHHbIA MOHUTOPUHI U3MEHEHUS KOHLEHTpauuu
cBMHUa B Kposu. OgHaKo, Takoe o6¢cneaoBaHue U nporpamma MOHUTOPUHra
HEe npeacTaBNsa/IUCb BO3MOXHbIMM Ha MOMEHT Hadana wuccneaoBaHus
B 1997 r., v BNAoTb Ao mioHa 2005 r. oTcytcTBOBaNM Niobble AaHHbIE O
coaepKaHun CBUHLA B KPOBU JETEN UMM B3POCbIX nocenka. [1o3atomy B
paMKax HacTosLWero uccneoBaHus NpoBOAUTCS OLLEHKA PUCKA OTpaBieHUs
CBMHLUOM AETCKOro HaceneHua noc. PygHas [puctaHb nyteMm nonyyYeHus
JaHHbIX MO COAEpPXKaHUIO CBMHLA B OKpYXalolen cpeae, Ucnonb3oBaHus
3TOM UHPOPMaLIMK O 3arpsa3HEHUN Cpeabl B KAYECTBE BXOAHbIX AaHHbIX /15
NHTerpmposaHHon 6UoKnMHeTH4eCcKon moaeni (Integrated Exposure Uptake
Biokinetic (IEUBK) Model) gna nony4eHna nNporHO3HbIX OUEHOK PUCKa
OTpaB/IEHUS CBUHLIOM W TECTUPOBaAHUA AETEW MNOCeNnKa Ha coaepraHue
CBMHUA B KPOBMW.

[aHHbleo3arpa3HeHMMCpeabl, COOPaHHbIErPYNNONNOAPYKOBOACTBOM
npodeccopa Maprput dpoH bpayH (2002) Bo BpeMs uccneaosaHum n cbopa
npo6 B PyaHou MNMpuctanm B 1996-97 rr., a TakKe AaHHble OTEYECTBEHHbIX
y4yeHblX, MONy4eHHble Kak Ao cepeauHbl 1990-x rr., Tak u B Hadane 2000-
X IT., 6blIM UCNOb30BaHbl 419 NPOBEAEHUA OUEHKU PUCKA BO3AEUCTBUSA
CBMHUA C ucrnoab3osaHneM mogenu IEUBK n metoaoe reorpadpuyeckux
nHdopmaunoHHbIx cuctem (F'MC). BoiOpaHHble METOAbI NO3BOIUIU BbISIBUTb
30HbI MOBLIWEHHOr0 pUCKa oTpaBaeHUs CBUHLUOM B noc. PyaHas NpucTtaHb
W NOKa3aTb 3Ha4YeHUe Kaxa0ro snumsaiowero daxkropa. [omMmMmo MoaenbHbIX
OLIEHOK cpeaun Aeter B nocenke Obln nposeaeH otéop npob KPOBWU Ha
cogepraHue CBUHLUA.

MaTtepunansl ucciegoBaHus

Bcero B uMccnegyemom paroHe npu obcnegosaHum B 1996-1997
rr. 66110 oT06paHo 38 npob (von Braun et al.,, 2002). Mpu ot6ope npobd
ncnonb3oBanacb CTaHaapTHasa npoueaypa npobonoaroToBKU M aHanusa
ANa  3arpsA3HEHHOM CBMHLIOM TMOYBbLI, YTBEPXAEHHas AreHTCTBOM [0
oxpaHe npupoaHoun cpeabl (USEPA 1984, 1986b, 1987). HYeTtbipe nNpobbl
6binu oTo6paHbl B 1996 1., a octanbHble B 1997 . (von Braun et al., 2002).

54



Mpo6bl no4YBbI OblIM 3aTEM TPpaHCNOPTUPOBaHbl U3 Poccuu B CLLA v aBaxabl
noABeprHyTbl NaboparopHOMY aHaNMU3y Ha CoAepXKaHUe TSHKeNbIX METaI0B.
Mpu nepBomM aHann3e no4ysa HbiNa NpocesiHa Yepes cUTo ¢ A4enkom 80 n
uccneaosaHa no metogy USEPA 3051 u 7420 Ha coaepxaHue CBUHLUA
B 4YacTHou nabopartopuu B CLUA (von Braun et al., 2002). Bnocneacteum
21 npoba Oblna Takke npoaHanu3upoBaHa Ha CoAepHaHue Meam,
LIMHKA, MbllbsIKa, KaaMue, }ene3a u CBUHLUa 6e3 npocenBaHnss METOA0M
PEHTrTEHOBCKOro wu3nydyeHus npodeccopom [IKOHOM [IpeKcnepoM B
yHusepcutete Konopapo, B r. boynaep, wrat Konopapno, CLLUA. OaguHHaauatb
13 3TKUX Npo6 6bln TaKKe NPOTECTUPOBAHLI B 1abopaTtopumn yHMBeEpcUTeTa
Konopaao Ha 6uonornyeckyio aoctynHoctb (Drexler, 1999). [laHHblie 0
coAepraHun CBMHLA B MOYBE, a TakkKe O BeIMYMHAX OTHOCUTESTbHOM
610N10rM4eCcKomr I0CTYNHOCTU (CornacHo Metoaam npodeccopa [lpekcnepa,
1997, 1998) npusoaarca B Tabn. 10 no BeNIM4UHAM.

N3 38 mect ot6opa Npob nousbl B PyaHou Mpuctanmn tonbko 31 6bino
BbiOpaHo ana IEUBK-TUC anann3a. CemMb TO4YEK HEe ObUIM NCNOSIb30BaHbI,
NOCKONbKY OHU NpeacTtaBnsnu Npoobbl, B3Tbie BOAN3U KENE3HON A0POrN,
N1 Npoo6bl NPOCLINAHHOINO KOHLEHTpaTa CBUHLA W, TaKkuM o6pa3oMm, He
COOTBETCTBOBa/IM npeanonoxennam moaenn IEUBK (nousbl oropoaa,
ABOpa, ynuubl). B oCHOBe NpoBOAUMMOro aHannaa fiexxano npeanosioxeHne
0 3arpsi3HEeHWK NoYBbl CBUHLUOM 4Yepe3 BbiNajeHue CBUHELCOoAepKallnX
yacTuy OT BbLIOPOCOB 3aBojJa U3 BO3dyxa. Takum 06pa3oM, TouKa
«D» xapaKktepusyetca HauMbonblueW KOHUEHTpauMen CBMHUA B NoYBe
nccnegyemoro pamoHa (6200 Mr/Kr) M3 BCEX WMEIOWMXCA [aHHbIX,
MCNOMb30BaBLUMXCH B aHamM3e.

Kpome nepBUYHOro aHann3a, OCHOBAHHOIO Ha AaHHbIX 1996-1997
. 0 BA/IOBOM COAEpPKaHUM CBUHLA B NOYBE, MPOBOAWICS aHaIM3 pUCKa
OTPaB/IEHUS CBWUHLIOM, OCHOBAHHbIA Ha [aHHbIX, MONYYEHHbIX B XOA4e
HacToawero uccnegosanmMa B 2003-2004 rr. [locneaHue pesynbTaThl
BK/IOYAIOT UHPOPMALUIO O COAEPHAHUN KUCIOTOPaCTBOPMMON dpaKumm
CBMHLUA B MNOYBE WM O KOHLEHTPAUMM CBUHLA B OCHOBHOM MECTHOM
CE/bCKOXO39MCTBEHHOM MpPOAYyKTe — KapTodene. Beero 6b110 0To6paHo v
npoaHanunaunposaHo 50 npo6 noys n 30 npob KapTodpena. PacnonoxkeHue
ToyeK oToopa npod® TOYHO GUKCMPOBANOChL MNpu nomowmM npubopa
rno6ansHOro nosuumoHuposaHua (GPS), 4To obnerynno panbHeuwee
KapTupoBaHue u aHanu3 metodamu [MUC. KonunuectBo M xapakrtep
PacnonoXeHnsa To4eK 0Toopa npob COOTBETCTBOBA MECTaM BblpalluBaHUg
MECTHbIMU KUTENAMU CENbCKOXO3ANCTBEHHOM NPOAYKLINN .

Mpn uccnegoBaHUM MOABUMKHOW KMCNOTOPACTBOPUMOM  dpaKLum
cBMHUA B no4ysax noc. PygHasa MpuctaHb B 2003-2004 rr. npo6a noyBbl
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mMaccor 5 r nomelanack B kondy o6bemom 100 mn. K Hen fob6asnsanoch
50 mn 1 H HNO3, cogeprumoe kon6bl nepemMelinBanocb U HacTamBasaoChb
B TeYEHWE CYTOK. BbITsKKa dunbTpoBanach 4yepes cknagdatbli GuibTp, u
dunbTpaTaHanu3upoBancaHaaToMHO-abCcopOLUMOHHOM CNEKTPOGOTOMETPE
(MeToanyeckue pekomeHaauuu..., 1981). MwuHepanusauna npood
Kaptodena ansg artoMHo-abCopOLMOHHONO0 aHann3a OocyllecTBianach
kKoHU. HNO3. OnpegenexHve nposoaunocb K.6.H. J1.T. KoBekoBooBOW M
M.B. BAOXMHbIM Ha aroMHO-abCOPOLMOHHOM M/laMEHHO-3MUCCUOHHOM
cnektpodpotomeTpe «Shimadzu» AA-6601F B nabopartopuun ABIY. HYactb
npo6 ¢ HebOMbLWOM KOHLUEHTPaAUMEN CBUHLA TaKXe aHaiam3upoBsasach
K.0.H. J1.T. KoBekoBaoBOW B rpadpuUTOBOM KIOBETE Ha CneKkTpodoToMeTpe
«Shimadzu» AA- 6800 B nabopatopuu TUHPO-ueHTp.

B KayectBe A0ONONHWUTENBHOWM MWHbOPMaUMK 0719 WUCCNefOBaHUS
NPUBNAEKaAIUCb  [aHHble, NpeaoCTaBfieHHble LleHTpoM  caHuTapHo-
3NMAEMUONOrMYECKOro Haal3opa no [llpumopckomy Kpato (2001). 3ToT
MacCuB [AaHHbIX coAepran WMHOOPMaUMD O KOHLEHTpauuax CBUHLA B
noyse (KMcnotopactTsopmumas Gpaxkums) n OBOLLAX.

B mae-uoHe [lanbHEeBOCTOYHbIM rOCy1apCTBEHHbIM YHUBEPCUTETOM,
BnaanBoCTOKCKUM MEANULIMHCKUM YHUBEPCUTETOM U LIeHTpOM caHUTapHO-
3NMAEMUONOrMYECKOro Haasopa no [NpuMOPCKOMY Kpak NpoBOAMIOCH
COBMECTHOE UCCNeaoBaHUe COAEPKaHUsa CBMHLA B KPOBU AETEN B AONUHE
pekn PyaHas. Ot6op n aHanu3 npob KPOBWM NPOBOAWICSH NEPCOHAaNoOM
HdanbHeropckon 60abHULbLI NOA PYKOBOACTBOM Bpaya . M. Jlaumnosow.
Mpo6bl aHann3npoBancb Ha npubope ESA «Leadcare» npeaocTaBNeHHOM
BnagnuBOCTOKCKUM MEAULIMHCKUM YHUBEPCUTETOM.

Tabnuua 10
CoaeprkaHue cBMHUa B noysax noc. PyaHas NpuctaHb
N2 | OnucaHue mect ot6opa npo6 | Tunt | Pb, TG | Pb, ipekcnep Buo-
Mr/Kr? Mmr/Kr3 JIOCTYNHOCTL*

el | dyTBONBLHOE NONE play | 1350

*2 | WKona play | 430

3 | AeTcKkuni can play | 270

¢4 | MecoYyHULa AeTCKOro caja play | 160

¢7 | Mpo6a nbian U3 Nbljiecoca ind 1190
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N2 | OnucaHue mecT oTGopa npo6 | Tun' | Pb, TG | Pb, Apekcnep buo-
MT /K Mr/Kré [OCTYMHOCTL*
1 | Pe4yHoK necok RB |464 374 91
*2 | /O BO3ne WKOoAbI RR 88000 80513
3| Oropog, yn. NecyaHas, 9 G 806 457
4 | Asop, yn. MNecyaHas, 9 Y 1620 1215, 1187
*6 | /0 wnanel BO3ne 3aBoja RR 135000 | 269419 74
*7 | MpockiNaHHbIA KOHLIEHTPAT RR 95000 |[281926
8 | MNnsax Bo3ne nopta B 610 348
9 | MNMecokK, NasK BO3se nopra B 6200 1344
*10 | Cknag RD |65900 |71365
*11 | ABTOBYCHas OCTaHOBKa RD |22900 |8675
12 | Oropog, yn. O3epHad, 22 G 4310 3235 64
13 | bokoBas ynuua RD 2670 1544
14 | Oropog, yn. O3epHad, 21 G 2470 1949, 1875
15 | Annesg, yn. OzepHag, 21 RD | 3980 1971
40 | LopoHad neiib ya. Munag RD 2020 648 66
41 | Oropog, yn. Munas,3 G 4000 1959
42 | Oropog, yn. Munas, 2 RD 5000 2762,3335 12
43| Oropog, yn. Munas, 2 G 1800 1081
44 | Mbeinb, agBop, yn. Munag, 3 Y 4610 1356, 1335
45 | AopoxHas Nbiib Mo X /4 RD [4940 736
46 | NouyBa B BepX. YacTu G 1030 922 62
nocenka
47 | [loyBa CKJIOHa Xoma G 2439
48 | Oropog, yn. BepxHas,6 G 538 353 67
51 | Oropog, yn. Nepsomanckasa, |G 476 289 56
1
52 | ABop, yn. MpomblwneHHasa, 1 | G 1340 835,921,974
52b | NMovma psaom ¢ MocToM (1) RB 654
53 | Norma psagom ¢ MOCToM (2) RB 656 845 57
*54 | M/ paaom co LWKoNon RR 24400 1362
*55 | M/n Bo3ne 3aBoAa RR 30100
57 | Nonma pagom ¢ 3aB0A0OM RD 5080
58 | TpeTba ynuua oT 3aBoOja RD 2360
59 | Oropog, yn. Munas, 3 G 3620
60 | Oropog, yn. Munas, 2 G 2650
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N2 | OnucaHue mecT oTGopa Npod | Tun* | Pb, TG | Pb, pekcnep buo-
Mr/Kr? Mr/Kr3 AOCTynHoCTL?
61 | Jlyxkanka Y 3050

* — He ucnoib3oBaauce B aHaanse MN'C v OCHOBHbLIX MHTEPNPETALMAX;

® — 1aHHbIe 1996 1;

1 - play — wmecta urp», RB — 6eper peku, RR — /4, G — oropogsl, Y — 4BOpkI, B
— 6eper mops, RD — ynnubl;

2 — paHHble komnaHuu TerraGraphics (von Braun et al., 2002);

3 — ganHbie npoo. Apekcnepa (Drexler, 1999);

4 — BenunduHa 6MoaoCTYNHOCTU OTHOCUTENBHO aleTaTa cauHua (Drexier, 1999).

MeTtopgbl aHann3a
Moaenb IEUBK v cyeHapum aHaamn3a «a» v «b»

BUoKMHEeTHMYECKas MOAENb MNOCTYMIEHUS CBUHLA B OPraHu3m aeten
- Integrated Exposure Uptake Bio-Kinetic (IEUBK) - Obina cosgaHa B
CoeanHeHHbIX LTatax AMEPUKM M3HaYanbHO Ha OCHOBE AaHHbLIX MPOeKTa
byHKkep Xun ¢ uenbio NPOrHO3MPOBaHUS COAEPKaHUA CBMHLIA B KPOBU
AeTen No gaHHbIM 3arpsasHeHus cpeabl (TRWL, 1994; USEPA, 1994). 3ta
KOMMNbIKOTEPHAas nporpaMmma, CoemMHsaILWas BOeAnNHO OLEHKM NOCTYIIEHNUSA
CBUWHLA B opraHu3m pebeHka 13 Bo34yxa, BOAbl, MOYBbI, MblX, MPOAYKTOB
NUTaHUs ¢ Moaesblo abcopbunm CBMHLA B NTEMKUX, XeNYyA0YHO- KULLEYHOM
TpaKkTe UONOKMHETUHECKON MOAENbIO pacnpeaeneHus CBMHLA BOPraHnu3me,
JaeT BO3BMOXHOCTb OLLleHMBAaTb Hanbonee BEPOSATHbIM YPOBEHb COAEPIKAHUS
CBMHLIA B KPOBU aeTen B Bo3pacTe oT 6 Ao 84 mecaues (TRWL, 1994;
USEPA, 1994). Moaenb 6bina pa3paboTaHa Aj19 OUEHKW 300pOBbS AETEN,
NOCKONbKY OHM 60/blle YEM B3POC/ble YyBCTBUTENIbHbI K OTPaB/EHUIO
CBMHLIOM, KOTOPOE MOXET MPUBECTU K TAKMM nocneactemnam (CDC, 1984,
1991; ATSDR, 1997).

[aHHble wuccnegoBaHua 1996-1997 rm (31 npo6Ga) O6bin
UCMo/b30BaHbl Kak OCHOBHasa WHdbopmauuna B moaenu IEUBK no Tpem
OTAENbHbLIM CcUeHapuam. B cueHapuu  «a» WUCMo/b30BaHbl 3HAYeHUs
KOHLUEHTpauMi CBMHUA B MNOYBE, a BCE OCTa/lbHble NMapamMeTpbl MOAenu
OblNIM COXPaHEHbI NO YMONYaHUI. Pe3ynbTaThl TAKOro CLIEHAPUS oTpaxatoT
CUTYaLMIO, OCHOBbIBAsACb Ha AOCTOBEPHOM MHDOPMALMKU O 3arpa3HEeHUK
NOYBbI CBUHLIOM, HO HE Beps B pacyeT Apyrme nyTy NPOHUKHOBEHUA CBUHLIA
U3 cpeabl B opraHn3m. MHbiMM cnoBamu, TaKOW CLEHAPUIM NO CBOEN CyTH
npeymMeHblUaeT peasibHble YPOBHM CBMHLIA B KPOBM, MOCKO/IbKY CBUHEL,
NPOHUKAET B OPraHM3M He TOJIbKO U3 NOYBHbI.

Btopon cueHapuit — «b» MCNONb3YyeT B MOJENU HE TO/IbKO AaHHblEe
KOHLEHTpaLUMM CBUHLIA B MOYBE, HO TaKKe 3HayeHus OGMONOrMYecKon
JOCTYNHOCTM cBMHUA no [pekcnepy (1999) n 3HavyeHua KOHLEeHTpaLuum
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CBMHUA B NbUIM B [OME, paccyuTaHHble npu nomowm AHanusa
MHOXECTBEHHbIX MCTOYHMKOB (MSA). AHann3bl MSA B Mogenun IEUBK
OCHOBbIBAIOTCA Ha NPeAnonoOXeHUn, YTo Gonbluas A0/ CBUHLA B MblaK
WUbIX NOMELLEHWW NOCTYNaeT U3 No4YBbl BO ABOPE U HAaCTUYHO U3 BO3yXa.
Takue oueHKM coaepraHua CBUHLA B Mblnv AoMa Oblin BbipaboTaHbl,
nMcxoas M3 OnbiTa ParMoHOB, A€ PacnoNOXeEHbl CBUHLOBOMAABW/IbHbIE
3aBogbl B CLUA. BO3MOXHO, caenaHHble TaKUM 0Opa3oM OLEHKMU Ans
PyaHou [NpucTaHn MeHee TOYHbI U3-3a Ky/IbTYPHO-ObITOBbIX Pa3nuimumn Mexxay
HaceneHnem Poccun 1 AMepuku. B cueHapuu «b» KOHLEHTpauuM CBMHLA
B MblIN XWIbIX NOMELWEHUN onpeaensanicb rno dopmyne npovsseaeHuUs
KoadduumeHta 0,7 U 3HAYEHMS KOHLEHTpauuMu CBMHLA B MNo4yse (T.e.
70% OT coaepraHuUa CBUHLA B nNoyBe BO3ne agoma). [1peanonoxuTensHo,
TakoM cueHapui No3BoNAN caenatb 601ee TOYHYIO OLEHKY, YEM CLLeHapumn
«a». C Apyron CTOPOHbI, MOCKOSIbKY B pacrnopsi*keHUW umenacb n1b ogHa
JoctosepHas npoda nbiiv B A0OMeE, a 60/bLNHCTBO APYrvMX 3HAaYE€HUN Oblnn
paccyMTaHbl N0 MOAENMU, TaKOM noaxoj CHWaeT 0OLLyl0 A0CTOBEPHOCTb
pe3ynbLTaTtoB aHanuM3a, NpPoBeAEeHHOro no AaHHOMY cueHapuio. Tem He
MeEHee, OLUEHKM cLeHapus «b» 06n1aaatoT BbICOKOW TOHHOCTbIO, MOCKObKY
ncnonb3oBaHue mogenu IEUBK n anann3a MSA noKasano o4eHb xopolime
pe3ynbTathl B 30HE 3Konorndeckoro 6eactemns bynkep Xun (USEPA, 1994;
Spalinger, 2000; TG, 2000) 1 pe3ynbratbl HEOAHOKPATHO NOATBEPKAAIUCH
AaHHbiMKU apyrux ucenegosanun (Yankel et al., 1977; Adgate et al., 1995;
Mickle, 1998).

XoTa cueHapun «a» U «b» obBecneymBaldT Xopolune OUEHKW Ha
OCHOBaHUM MMEIOLLIMNXCH AaHHbIX, N0 3TUM CLEHApPUAM He Y4UTbiBaeTCA
BCE MHOXECTBO PpaKTOpOB, BIUAIOLWNX HA YPOBEHb CBUHLA B KPOBU, U TEM
caMbIM JaeTcs 3aBeIOMO He NMosHas oLeHKa cuTyaumnmn B PyaHou MNpuctanu
W peanbHOro ypoBHs pucKa. CueHapum «C», ONUCbIBAEMbIN HUXKE, ABNAETCSA
NOMbITKOW CMOAENMPOBAaTb PeanbHO CYLLECTBYIOLLYIO CUTYauUUIO, NOCKOIbKY
OH OCHOBbIBAETCS Ha BCEN UMElOWENCcs B pacnopsieHun nHpopmaumnu
0 3arpsi3HeHUU cpeabl U Ha NPUMEHEHUN, Tae HeOoBX0AUMO, IKCNEPTHLIX
OLEHOK NapamMeTpoB 3arpsa3HeHuns cpeabl noc. PyaHas MNpuctaHs.

[pennonoxeHuns n getann BXOAHbIX AaHHbIX CUEHapHsa «C»

3arpasHeHuve Bo3ayxa

MepBblM NapamMeTp MoOAenu — 3TO coaepaHue CBUHLUA B BO3AyXe.
Umelowmecss AaHHble UccneaoBaHuni, 06060uWeHHble B aoKnage A. H.
Kauypa (1996) no3sonsioT nNpeanonoxuTb, 4TO 3arpsisHeHWe Bo3ayxa
cocTtaBnsieT B cpeHeM 7,5-16 MKr/m3 B npeaenax 30Hbl 5 KB. KM BOKPYr
3aBofa. B npoBeaeHHOM HamMu aHanu3e BO u30eraHue nepeoueHKM
NCNoJIb30BaoChb 3Ha4YeHue 7,5 MKr/mM3. 31O BENMYUHOM BbINO 3aMEHEHO
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ncnosb3oBaslUeecs No ymonyanuio B mogenu IEUBK 3HayveHne 0,1 MKr/
M3, MPUMEHSIBLLIEECH B CLeHapusx «a» U «b». NTOCKONbKY MHDOPMAaLUUSA O
3arpa3HEeHHOCTU CBMHLOM BO3A4yxa MOMeLLeHur, npoueHte abcopbumm
TKAHAMW NErkux, 4actote BEeHTUIAUMKU NOMELLEHUH, a TaKKe BPEMEHMU,
NpPoOBOAMMOM AETbMU Ha OTKPLITOM BO3A4yXe, OTCYTCTBOBAsa, 3T 3Ha4YeHUs
6blM OCTaBNEHbI NO yMoN4aHuio B Mmoaenu [EUBK.

Oveta

B mogenn IEUBK 3HayeHue BXOAHbIX AaHHbIX NO COAEPHaHUIO
CBMHUA B NPOAYKTax NMuUTaHus Obl10 YCTAHOBAEHO B COOTBETCTBUU C
npeanonoXKeHWaMM, OCHOBAHHbIMM Ha 3HAHWKM aBTOPOM  ObITOBbIX
0COOEHHOCTEN NUTaHUS HaceneHus uccneayemoro paroHa. OCHOBHble
NPeanonoXeHusa: aueta xutenem PyaHon [lpuctaHu B NEeTHE-OCEHHUM
nepuog He MeHee 4eM Ha 50%, a B 3umMHe-BeceHHurn nepuog — 30% (B
cpeaHeM 40% B roa) COCTOUT U3 NMPOAYKLIMK, BblipalleHHON Ha COOCTBEHHbIX
oropojax, T. €. B npeaenax nocenka, B 30He 5 KB. KM BOKPyr 3aBoja. 13
AOMaLUHMX NPOAYKTOB NUTaHUA Ha A0 KapTodens npuxoauTcsa He MeHee
75%. CornacHo MMeLWMMCS AaHHbIM, APYrMe CebCKOXO3SMCTBEHHbIE
NPOAYKTbI (KOPHENI0AbI U HE KOPHENNOAbI) COAepKaT CpaBHMUMbIe UK Bonee
3Ha4uTeNnbHble KOHUeHTpauuu ceuHua (Kachur et al., 2003). MNMocKonbKy
Mbl HE pacnonaranu nogpoOHbIMKU AAaHHbIMKU O NOTPEONEHMN BCEX BUAOB
Ce/IbCKOX039MCTBEHHOM NPOAYKLWK, BbipallMBaeMomn B PyaHon MNpuctanm,
JaHHble Mo KapTodenio 6bl1KM IKCTPanoaMpoBaHbl A1 OTPAXKEHUS BIUAHUSA
3TOro NyTW NOCTYN/IEHUS CBMHLA B OPraHnU3M Ha PUCK caTypHu3Ma. B atom
c/lydae He NpoMcXoauT NepeoLeHKU NOCTYNeHMs CBUHLIA B opraHu3m. B
cueHapuu «C» UCNoNb3oBaHbl AaHHble C. lyaku ¢ coaBtopamu (1996) no
JIMHENHOM KOPPENALUK COAEPHKAHMA CBUHLA B KapTodene 1 noyse .

[MOCKONbKY JaHHble O KOHUEHTpauuM CBUHUA B KapTtodene,
BbIPalWlEHHOr0 Ha noYBe, coaepxawen 6onee 5500 Mr/Kr CBHHUA
OTCYTCTBYIOT, TO 3TO 3Ha4eHue NpuHATO 3a 0,9 MKr/r. CornacHo pe3ynbsratam,
npMBoaAUMbIM B 3TOM Aoknage Kauvypa (1996) cpeaHas KOHUEHTpauus
cBUHUA B 23 KNy6HAX M3 noc. PyaHaa lMpuctanb coctasnsina 1,0 mr/kr
cyx. maccol. CornacHo aaHHbIM P. A. Makapesuy (Kauyp, 1996), cpegHee
cofepxaHue carMHUA B KNyOHUKe B noc. Pyanas MNpuctanb coctaBnano 16.5
MI /KT, U 3TU AroAbl UCNOMb3YIOTCA B NULLY CBEXUMM JIETOM U B BU/IE BapeHbsl
B 60onee no3gHWe Ce30Hbl. BbllenpuBeaeHHble AaHHbIE MOKa3biBaloT,
YTO UCNONb30BAHME 3HAYEHUN KOppeNnauunun no [lyake B CLUEHapUK «C» He
NPMBOAUT K NEPEOLIEHKE NOCTYNNEHUA CBUHLIA B OPraHu3M C NMpojyKTaMu
NUTaHMUA.
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[MnTbeBad Boaa

MOCKONbKY  HET  JdaHHblX, MNOATBEPXAAOWMX  3HAYUTENbHOE
3arpaA3HeHne MUTbeBOW BOAbl, B MO/JENU MCMNOSb30BaNoChb 3HaYeHWe
no ymonyanuto 4 MKr/n. Bmecte ¢ tem us goknaga A. H. Kauypa (1996)
M3BECTHO, YTO B peKe PyaHas KOHUEeHTpauuu CBMHUA MOryT gocturatb 30-
40 MKr/n, n 4eTv MOryT NpornatbiBaTth 3Ty BOAY BO BPEMS KyNaHWsa U Urp B

w—m.m"h-- b e

.." \'b‘\":'
el

Puc. 10. letn B p. PygHas

ConeprkaHue cBMHLA B MbUIN XUNbIX MOMELLEHUIN

Bo Bpemsa wuccnenoBaHun, BbiNOAHABWKMXCA B 1996-1997 rr.
POCCUMNCKO-aMEPUKAHCKOW TPYNMOM YYEHbIX U CTYAEHTOB, ObIIO CcAenaHo
TO/IbKO OJHO U3MEPEHMNE KOHLLEHTPALIMM CBUHLLA B MbIW HUbIX TOMELLEHUI.
Npob6a 6bina B3aTa B Nbl1ecOopHUKE Nbinecoca. KoHUEeHTpauua CBMHLA B
Hen coctaBuna 1190 mr/kKr. MNpoba 6bina otobpaHa Ha YHETBEPTOM ITaxKe
naHesbHOro AoMa B TOM YacTu NMocesKa, rae coaepxaHue CBMHUA B NOYBE
OblNI0 CYLWIECTBEHHO HWXKE, YEM Ha ynuuax, NPUMbIKAKLWMX K 3aBogy.
Konunyectso cBUHUa B noyBax B61M3K 3TOro AoMa nameHanock ot 160 ao
1350 mr/kr. 3HadyeHme 1190 mr/Kr 66110 UCNONb30BAHO B MOAENU ANS
yeTbIpex ToYEK, BAMKanmnx K Mecty otbopa 3101 npobbl Nbin. Jna Bcex
APYrMX TOYEK KOHUEHTpaumMa CBUHLA B NbI/IM MOAENMPOBasach No aHanunay
MHOECTBEHHbIX MCTOYHMKOB Moaenu |IEUBK ¢ koadpduumeHtom 0,7,
YMHOXaeMbIM Ha KOHUEHTPaLMIO CBUHLIA B No4yBe. K coxaneHuto, JaHHbIX
O JApPYrux UCTOYHMKAaxX MOCTYM/IEHUS CBUHLIA B Mblflb XUAbIX NMOMELLEHUN
O4YeHb Mano, Hanpumep, O CBUHeLcoaeprallen Kpacke. Lupoko
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M3BECTHO, YTO CYLLECTBYET MO3UTMBHAA KOPPEIALMA MeXay KONMYECTBOM
CBUHELCOeprKallen KpPacKU B MW/bIX MOMELEHUAX M KOHUEHTpauusax
cBUHUA B KpoBu geten (Landrigan et al., 1976; Schilling et al., 1988),
xota P WunavHr ¢ coasTtopamu (1988) nokaszanu, 4TO Yy4uTbiBaHWe
CBUHELCoepKallen KpacKu He BCerga MMEET 3HayMmoe B/IMAHWE Ha
OLIEHKY pUCKa OTPaB/IEHUSA CBUHLOM.

CywecTByeT TaKkke elle OAWH BaHbIA MyTb MOCTYM/1€HUA CBUHLA
B MNblIb NMOMELLEHUN, XOTA B AAHHOW MOAEN OH HEe yyuTbiBanCA M3-3a
HeaoCTaTKa AaHHbIX. M3BECTHO, YTO MECTHbIE XXUTENN HaxXOo4AT Pa3/iniHoe
npumeHeHue (B TOM 4uCne B KadecTBe [poB) OpOLWEHHbIM CTapbiM
Wwnanam, KOTOPble MOKPbITbl KOHLEHTpPAToM cBUHUA (puc. 11). CnoxHo
clenaTtb OLEHKY, KaK MHOro nogen B Nocesike MCNoNb3yKT 3TU LWnasbl,
HO MX MPUMEHEHNE MOXKET OKa3sbiBaTb 00/bLLIOE BAUSHWE Ha MOBbILEHWE
coJepraHust CBUHLA B Mbl/IU XXW/bIX MOMELLEHWUN.

Puc. 11. Ctapble }ene3Ho4opoKHble wnanbl B noc. PyaHasa MNpucTtaHb

KoHLLeHTpaLUnK CBMHLA B MOYBE

3arpsa3HeHHaa noyea CYMTAETCs OAHUM U3 MMaBHbIX MCTOYHUKOB
nocTynneH1sa cBuHLUa B opraHnam aeten (Roberts et al., 1974; Yankel et al.,
1977; ATSDR, 1988; Schilling et al., 1988; Davis et al., 1993; TG, 1999;
Spalinger, 2000). na npoBOANMMOro HaMuW aHanuM3a HeobxoAnmo Oblo
NOACYUTATb 1A KaaoW TOYKM OTOOpa npob CpefHIon KOHLEHTpauuMio
CBMHLIA B Mo4yBe, C KOTOPOM BCTpedaeTcsas pebeHOK B TeyeHue AHS.
Mpeanonaraetcs, 4To NOYBbI ABOPA, OropoAa U yuLbl UMEKOT Hanbonbluee
B/IUSIHWME HA PUCK OTPABNEHUSA AETEN CBUHLOM, MOCKOMbKY AE€TU NPOBOAAT
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OK. 75% CBOEro BpemeHu Bo3/1€e cBoero goma. U3 npsmbix HabnoaeHn B
panoHe B6bI10 3aK/IYeHo, 4To pebeHOK NpoBOAUT NpuMepHO 15% cBoero
BPEMEHMW Ha TEPPUTOPUM AETCKOro caja/wWwkonbl, 5% Ha 6epery peku n 5%
Ha MOPCKOM mniske (Tabsn. 14). NMpennonaranocb Takke, YTO B panoHe,
ONU3KOM K XenesHow agopore, pebeHoK nposoauT 5% cBOero BpemeHu
BOU3M XKene3HOM AoPOoru, re KOHLEHTPaLnn CBUHLA O4eHb BLICOKa (pUC.
12).

Ha 0CHOBE M3N0XeHHbIX MPeAnoNoKeHUM Obina coctasneHa popmyna
noacyeTa TaK Ha3blBAEMOW <«KOHLEHTpauuu2», coaepaHus CBUHUA B
no4yBe, C KOTOPOW BCTpedaeTcs pebeHokK:

KOHLEHTpaumua2= (x*75+398*15+590*5+1344*5)/100 - ans 60nbLIeH 4acTh
nocenka

KOHLeHTpauuaZ= (x*70+398*15+590*5+1344*5+65922*5)/100 — anq
[eTen, NPpoKMBatoLLMX BOAN3K KENE3HON JOPOTH, rae «x» 0603HavaeT
KOHLLeHTpauu1to Pb B noyse no peaynstataM aHanusa npob (tabn. 11).

Tabnuua 11

[eOMETPUYECKOE CpeHee KOHLEHTPaL UM CBUHLA NO 30HaM (Mr/Kr)

[eTcKkui caa/WwKona 398
Peka 590
Mnsx 1344
enes3Hnas gopora* 65922

* nna Tovek: 2, b4, 42,7, 45, 6, 55,57, 11, 9, 10, 8, 40, 43, 44, 41,60, 61
(tabn. 10)

[peanonoxenuns v geTaan BXOAHbIX JaHHbIX CLUeHapus «d»

B atom cueHapum B KaudecTBe€ BXOAHbIX AaHHbiXx Moaenun IEUBK
MCNosb30BannUChb pe3ynbrartbl HabnoaeHnn 2003-2004 rr. No 3arpa3HEHUI0
CBMHLOM NoYB M Kaptodensa B noc. PyaHasa [lpuctaHb. B cueHapum «d»
MOAENUpPoBaCs COBPEMEHHbLIN YPOBEHb PUCKA OTPaB/IEHUS CBUHLIOM
JeTen B NIeTHe-0CEHHUW NepUo, KOrJla BCE XUTENU Nocesika ynotpeonaior
B NULLY CENbCKO-XO3AMCTBEHHYIO NMPOAYKLIMIO, BbipalWeHHYI0 B npeaenax
nocenka. OCHOBHOE NPeanoNOXeEHUE, 3al0KEHHOE B 3TOT CLEHapUK: He
MeHee 50% NpouEeHTOB AMETbI UTENEN COCTaBAAIOT MPOAYKTbl MUTAHUSA,
KOHLEHTpaumMsa CBUHUA B KOTOPbIX HE HUIKE KOHUEeHTpauuu CBUHUA B
KapTodene. Takxe B 3TOM CLLeHAapUK KOHLIEHTPaLUA CBUHLA B MNMbUTU UAbIX
NOMelLLEHUN oueHMBaNacb aHanorM4yHoO CLLEHapUIO «b», U «C», T. €. N0 METoAY
aHanM3a MHOXECTBEHHbIX UCTOYHUKOB.
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Puc. 12. MpocbinaHHbIM KOHLUEHTpaT CBMHLA BAOMb XeNe3HOW JOPOrH

N\ - y
Pyauas lMNpucrtaHes |

woca amiapa npod
& 19906 - 1997

o 2001
8 2003
i

Puc. 13. KapTta-cxema noc. PyaHas MNpucTtaHb
r'cC AHaans

AHann3 no mopenu |IEUBK MOXeT Jatb OUEHKWM A1 HEKOTOPbIX
3afaHHbIX TodyeK B noc. PyaHaa [llpuctaHb. XOTA MNONYYEHHbIE OLEHKMU
NOAXOAAT AN TOro, 4To6bl NOKa3aTh, rAe B Nocenke MoryT 6biTb NPo6neEMBI,
OHM He MoryT obecrneyntb MOJIHOM KapTUHblI U yKasaTtb, ABAAETCA S
CUTyauMs KPU3UCHOW B LENOM MM NpoBGnembl CYLECTBYIOT TO/bKO B
HEKOTOPLIX YacTax nocenka. Mcxons uU3 aHanu3oB 3arpsi3HEHUsT NOYBbI
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CBMHLIOM B HalleM MOCeSKe U CPpaBHEHWUS C UCTOPUYECKUMU [aHHbLIMU
panoHa byHkep XWMnn MOXHO 3aKI4YUTb, YTO XUTenu PygHow [puctaHu
OENUCTBUTENBHO WUCNbITbIBAIOT MNpobnemMbl CO 340POBLEM, Bbi3BaHHbIE
OTpaBNEHUEM CBMHLIOM NOA06HO TOMY, KaK 310 661710 B CepebpsaHon 4onmMHe
B WT. Angaxo. HoO MOCKONbKY CyWEeCTBYIOT OYEBUAHbIE Pa3MymMa Mexay
3TUMUK ABYMS paroHaM, He0OX0AMMO BbIMOHUTL TWATEIbHbIA OLLEHOYHbIN
aHann3 ¢ npuBNEe4YEHNEM NPOCTPAHCTBEHHbIX AaHHbIX, 4TOObI Ha OCHOBE 30H
PasnMYHOro YPOBHSA PUCKA HarNMsa4HO NoKas3aTh, rAe B nocesike npobnemel
ABNAOTCA HaMbOo1ee OCTPbIMU U rae TPeBYIOTCH CPOYHbIE peEMeSUaLMOHHbIE
U UHble MEPONPUATUS.

B xoae nposeaeHus wUccneaoBaHus MO UMEWUMCA  Kaptam
(Atnac, 1989) 1 oTOo6paHHbIM MNPOCTPAHCTBEHHbLIM AaHHBIM METOA0M
«umdpoBaHus ¢ akpaHa» (on-screen digitizing) B T'MC nporpamme ArcView
Oblna cocTaBneHa KapTta yauL, HEKOTOPbIX 34aHUK, 4OPOT, CENUTEOHbIX 30H,
BOAOTOKOB, YPOBHEW BbICOT U 06BEKTOB Noc. PyaHas lNpucTaHb (puc. 13).

Mpn nomowu npubopa rModanbHOro MNO3UUMOHUPOBaHUA Obinu
onpeaeneHbl pacnofioxeHua To4ek otbopa Npod. Ha npuBeaeHHON BblilLe
KapTe panoHa nccnegosaHun (puc. 13) ykasanbl 38 TOUEK, rae otémpanuch
npo6bl B 1996-1997 r. rpynnow nog pykosoacTsoM npod. ¢oH bpayH (2002)
(M3 HUX 31 TouKa Oblna BbibpaHa ana nposeneHus aHanusa GIS-IEUBK);
60 Touek otbopa Npobd B xoae uccnegoBaHua opraHos CaHanuaHaasopa
(2001); a Ttawke 50 TOYEK, rae nNpobbl oTOGUpanuce rpynnov ABIY nop,
PYKOBOACTBOM aBTopa.

MNocne BbINOAHEHUA aHanu3a no moaenu IEUBK ana Kaxaon TOYKM
(N0 4eTbipeM cueHapuaM), MONy4YeHHble [AaHHble OblIM 3aHeceHbl B
Tabnuuy arpnbyToB NPOCTPAHCTBEHHbIX AaHHbIX B danne GIS dopmarta
wenndann «shapefile» (ESRI, 1998). 3atemM npeackasaHHble MOAENbIO
IEUBK KOHUEHTpauuu CBUHUA B KpPOBM OblIM NOABEPrHYTHI onepaluu
NPOCTPAHCTBEHHOM MHTepnonsauum N'MC anga cosgaHms NPOCTPaHCTBEHHOIO
CN0s1 30H, NpeAcKa3aHHOro MoAeNbio PUCKa oTpaB/ieHUs CBUMHLIOM B MOC.
PyaHas lpuctaHsb.

[MpocTpaHcTBEHHad MHTEepnoNALMms ABNAETCS Habopom
MateMaTU4eCKUX U CTaTUCTUYECKMX METOA0B /19 CO34aHUA (MHTEPNONALmKn)
NOBEPXHOCTU MO TOYKaM. B gaHHOM crydae aHanv3 npocTPaHCTBEHHOM
nHTepnonsumm O6bln NpoBeAeH C MCNOAb30BaHWEM JABYX pPa3N4YHbIX
METOA0B U ABYX pa3Hbix nporpamm 'MC.

MepBbIn MeToa Ha3bIBaNCA «OpaAUHAPHbLIA KPUruHM (ordinary Kriging),
aHanuM3 No 3ToMy MeToay nposoaunca B nporpamme ESRI ArcGIS. Mpwu
KPUTMHIre NpucBanBaeTCs BeC TOYKaM MNPOCTPAHCTBA, PacChnONOXEHHbLIM
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BOKPYI TOYEK C U3BECTHbIMU 3HAYEHUSIMU UCCAEaYEMOro napameTpa, ais
npeacka3aHus 3Ha4eHMM B HeM3BeCTHOM 06nacTn. HanbonbLWnM BAUSHUEM
Ha KaAaylo TO4YKY MWHTEeprnoJMpyemMon noBepxHOCTHM obnagjatoT 6onee
ON1U3KME K HEM TOYKKU. OJHAKO BEC B KPUTUHIe ABNAETCS 60/1ee CNOKHOM
CTPYKTYPOW, 4YEM, Hanpumep, B TaKkKe MNPUMEHSABLUEMCH B HACTOALEM
nccnegosaHun Metoge obpalleHHbIx guctaHuun (IDW), rae ncnonbayercs
NpoCTOM anroputMm. [1pu KpUrMHre BeC TOYEK aHanmM3a onpeaensercs
COrnacHo CeMmMBapuorpamMmbl, KoTopas co34aeTcs, MCX0As M3 XapaKrepa
NPOCTPAHCTBEHHOM CTPYKTYPbl AAHHbIX U COM3MEHAEMOCTU 3HAYEHUH
nceneayemoro napameTpa To4eK aHanm3npyeMmoro reoMHbopMaLMOHHOIo
cnos. PesynbtaTtomM aBSeTCa cO34aHve NPOrHO3HOM MOBEPXHOCTU WM
KapTbl UCCNEAYEMOro SIB/IEHWUS, B COOTBETCTBUU C CEMUBAPUOrPaMMon U
NPOCTPAHCTBEHHbLIM PACNONOKEHMEM TOYEK B MCXOAHOM cnoe. Metofpl
KPUIMHra 0CHOBbIBAIOTCS HA rMNOTEe3€e aBTOKOPPENsLUM, COrnacHO KOTOPOH
TOYKMW, PacnonoXeHHble 6nuKe Apyr K apyry, 6onee ¢xoaHbl Mexay cooon,
yem 6onee ganbHue. CreneHb ybbiBaHUS KOppensuuM B 3TOM Cly4dae
aBnsaeTcs GYHKUUEN pacCTOsAHUA. 3TO OfHa U3 OCHOBHbIX MPUHUMAEMBbIX
rmnoTe3 B reocTaTUCTUKE. B KnaccuMyecKou CTaTtUCTUKE HabnioaeHus
CYMTAlOTCS HE3AaBUCUMbIMUM ApYr OT Apyra W, COOTBETCTBEHHO, OTCYTCTBYET
Koppenauud. B reoctatMctuke uHpopMaumst rno npocTpaHCTBEHHbIM
JIOKauUUaM No3BOSET BbIYUCNATL PACCTOAHMUS MEXIY TO4YKaMKn HabnioaeHnH
M MoJenupoBaTb aBTokoppensauuio (CTaTUCTUYECKUE WHCTPYMEHTI...,
2001).

Kaxabii Habop 3HaYE€HUIH, NOACYUTAHHbBIN NO CLUEHAPUAM «a», «b», «C»
N «d» Obl1 UCMONb30BAH 4715 BbIYUCIEHUS NOBEPXHOCTEN, NOKAa3bIBAIOLINX
BEpPOATHblE 3HAYEHUS CBMHLA B KPOBUM AeTen noc. PyaHasa MNpuctaHsb.

Kpome onepauuun KpurmHra B nporpamme ArcGIS, npoCcTpaHCTBEHHO-
MHTEPNONSALMOHHBbIM aHanM3 Obln BbIMNOAHEH B nporpamme ArcView 3.3
C MCnofb30BaHMEM MeToda obpalleHHbIX auctaHumn (Inverse Distance
Weighted — IDW). 31a nntepnonauma 6blla BbINONHEHA TOIbKO ANS TOrO,
4yTo6bI MPOBEPUTD, BblAAAYT N APYrOM METOA U Apyras NporpamMmma CxoaHbIn
pe3ynbTar. B AononHeHWe K aHanuM3y JaHHbIX MO COAEPaHuio CBMHLUA B
KPOBM Oblna TaKXe npoBefeHa NpPOCTPaHCTBEHHas MWHTepnonsaums no
3arpsA3HeHuio NMoYBbl CBMHUOM MO AaHHbiM 1996-1997 n 2003-2204
rogoB Ans NoAyYeHUs NpUBIN3UTENbHOM KapTUHbI 3arpsa3HeHns panoHa.

3arpasHeHne noys

N3BeCTHO, YTO MPOCTPAHCTBEHHANA MHTEPMOALNA MOXKET AaTb TONbKO
NPUOGAN3UTENBHYIO OLLEHKY, 0COBEHHO B Cy4ae, nog06HOM TepPUTOPUM NOC.
PyaHas MpuctaHb, rae Mbl pacnonarany orpaHMyeHHbIM Habopom npob, 1
OHU He oTOMPAaNUCb C YYETOM TONbKO MOCAEAyoLEen NPOCTPaHCTBEHHOM
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WUHTEPNoONALMK. TeM He MeHee, macwTtad M 30Hbl Pa3/IMYHOIO YPOBHS
3arpa3HEeHns C HEKOTOPOW A0Nen JOBEPUTENTbHOCTU MOTYT ObITb MOKa3aHbl.

3HEeHud noys (puc. 14).
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Puc. 14. [pocTpaHCTBEHHAA MHTEPNONALMS 3arpPa3HEHUs NO4YB METOAOM
KpWUruHra, no gaHHbIM BafOBOro cogepykaHusa ceuHua, 1996-1997 rr.
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Puc. 15. MpocTpaHCTBEHHAA MHTEPNONALMS 3arps3HEHUS No4YB CBMHLOM
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METOAOM KPWUIMHra, No AaHHbIM COAePKaHMA KUCNOTOPACTBOPUMOW dpaKLUmun
2003-2004 rr.

MoNy4eHHbIM BapuaHT pacnpeaeneHus 3arpsi3HeHUs BU3YyasnbHO
NOATBEPHKAAET NPEANOSIOKEHUA O 3arpa3HEHUU CBMHLOM NOYB 4epe3
BbiNaJeHMe CoAepXalux CBUHEL, NbINEBLIX YacTul, BbiGpacbiBaeMbIX B
atMocdepy 3aBogoM. 30Ha HaubONbLWEro 3arpsi3HeHUs pacnonaraercs
HenocpeaCcTBEHHO paaoM ¢ 3aBoaom (4000-5000 mr/kr), 6onee HU3KKe
KOHLIeHTpauun xapaKrepHbl Ans novsbl Baanu ot 3asoaa (4o 500 mr/kr
N HWKe). TaKkKe NOATBEPKAEHO, YTO penbed MEeCTHOCTU UMEET HEKOTOpPOoe
BJ/IMSIHWE HA pacnpocTpaHeHMe 3arpa3HEeHUs Yepes3 perynauumio xapakrtepa
pacrnpeaeneHus BO3aylHbiXx Macc. He4oCTaTouHOCTb BLIDOPKKU CKa3anach
B BMAE OYEBMAHLIX, XOTS U HE 3HAYUMbIX AN HACTOSALIErNO UCCNea0BaHUS
OWNBOK B pe3ynbratax MHTepnonsiumMn. bonblan TeppuTopmst Ha CEBEPHOM
BO3BbILLEHHOCTU OXapaKTrepu3oBaHa KOHUeHTpauusamu cBuHua B 2500
MT /KT, 4TO, CKOpe€e BCEro, HenpasubHO, NOCKONbKY Camasi CeBepHas TouKa
oT6opa npob (51) umeeT KoHUeHTpauuio 383 Mr/Kr, a Gnmkanwas K Her
(52) - 1018 Mr/Kr. [TOCKONbKY KOHLUEHTPaLMA CHUXAaETCs C yBe/IMYeHUeM
PaCcCTOSAHUA OT 3aBofa, TEPPUTOPUA K CEBEPY U BOCTOKY OT 3TUX TOYEK,
BEPOATHO, UMEET NnoKasatenu 3arpsasHeHna Hmxe 1500 mr/kr, n otéop
JOMNONHUTENbHbIX NPOOG MOXET NPOBEPUTL 3TO NPEANONOXKEHUE.

YpoBHU 3arpsa3HeHnsa 4o 3000 Mr/Kr K cesepy OT 3aBoja (Ha Apyrom
CKNOHe oTToYeK 51 1 52) M K BOCTOKY OT 3aBoja (B CTOPOHY NopTa) BblirsaaaT
KOPPEKTHO  NPEeACKa3aHHbIMM  UHTEPNOSIMPOBAHHOM  MOBEPXHOCTLIO.
JTOT MPOrHO3 MNOATBEPXKAAETCH AaHHbBIMM MHOIMX NMpo6 W NPAMbLIMU
HaOMIOAEHUAMW BAUSHUA 3arps3HEHHOro BO3Adyxa Ha pacTUTeNbHble
coobwectBa (Kauyp, 1996; Wilson, 1999; Sharov, 2002). 310 Ta
TEPPUTOPUS, rAE NOCTOSTHHO XUBYT NIOAN U UCMbITbIBAIOT HAMBONbLLUUIN PUCK
OTpaB/IEHUS CBUHLOM.

Mpo6Ga “8”, oTo6paHHas Ha MOPCKOM nnsKe, coaepxana 479 mr/kr,
NoKasblBas HaJIM4Me HEKOTOPOIro 3arpsi3HEHUS, XOTS U MEHbLUETO, YeM BO
MHOrMxX npo6ax no6amM30cTu. Takas OTHOCUTE/IbHO HM3Kasa KOHUEHTpauus
CBMHLUA MOXeT BbITb 06bsiCHEHa 6O0NbLUOK YAAaNEHHOCTLIO OT 3aBoaa (OK.
2 KM) U TEM, 4TO Ha NASKE CBMHEL, MOXKET OblTb YaCTUYHO CMbIT BO BPEMS
LUTOPMOB U BbICOKMX NpunnBoB. KOHUEeHTpauma 6anxKaniien K 3Tomn ToYKe
npo6bl (9) coctaBuna 3773 Mr/Kr, 4YTO COrnacyeTcs ¢ JaHHbIMK 419 APYruX
npo6 K BOCTOKY OT 3aBoja W NOAAEPKMBAET BalMAHOCTb PEe3ynbTatoB
nHTEepnonaumn. KoHUeHTpaumsa cBMHLUA B TOYKe “9” ropasfo BbliLue 6TM3KOM
K HEW Toyke “8”, YTO, BO3MOXHO, 0OBLACHAETCHS MEHbLUMM BO3AENCTBUEM
MOpS. BbICOKUI YPpOBEHDb 3arpsA3HeHUs, NpeacKas3aHHblM aHanns3om (puc.
14), Ktory v toro-3anagy Ha pacctosHun 6onee 1,5 KM o1 3aBoJa MOXKET ObITb
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HETOYHbIM, NMOCKOJIbKY B 3TOM pavoHe MPOTEKAEeT peKa u pacnonaraercs
ee novma. Ectb 6onbluas BEpOATHOCTb, YTO B TOW 0OnacTn 3arpasHeHve
CMbIBAETCH PEKOM U BbIHOCUTCA B MOpe. MeCTHOCTb K ceBepo-3anagy oT
3aBo/ja OLIeHMBAETCA KaK O4YeHb 3arpsasHeHHas, Bnnotb Ao 3000 Mr/kr.
3TM OLEHKM WMHTEPrOAMPOBAHHOM MOBEPXHOCTU CTPOro COOTBETCTBYIOT
o6LLeMy TpeHay 3Ha4yeHu coaeprkatma Pb B npoBax. KonnMyectso CBUHUA
B NOYBE B LLe/IOM YMEHbLIAETCS C PACCTOSAHMEM OT UCTOYHUKA 3arpasHeHus.
CneundunyHoCTb penbeda TaKkKe, BEpOATHO, BAUFET Ha pacnpeaeneHue
BO3AYLUHbIX MAcC, HECYLLMX 3arpsi3HEHNE, TaK 4TO OHO 60Jiblue BbIHOCUTCA
Ha ceBepo-3anaj v BOCTOK, YeM Ha 3anaj v loro-3anag.

CxogHaa KapTuHa, OTIM4YallWaacs MEeHbWWUMW  3HAYEHUSMMU,
HabnAaeTCa Ha KapTe, rae UHTEePNOSIMPOBaNUCh AaHHbIE KOHUEHTPaUUK
noABWXXHOM ¢pakunn cBuHUa B nouBe 2003-2004 rr.(Puc.15) MNpwu
NPOBEAEHUN KpUrMHra BO M3bOeraHue WCKarkeHus oblero pesynsrata
He WCMNONb30BaUCh JaHHble ABYX Npo6, 0TOOPaHHbIX BOIN3N KENEe3HOM
JIOpOru, coaep:KaHmne cBMHLUA B KOTOPbIX cocTaBnsno 2543 n 3333 Mr/Kr.

3arpsasHeHue cebCKOX03HCTBEHHON NMPOAYKLMU

B xoae uvccneposaHuss B noc. PyaHas [lpuctaHb OOQHOBPEMEHHO
oTbupanucb nNpob6bl KIybHen Kaptodpens M Mno4vBbl, B KOTOPOW POCAO
pacTeHue, noatoMmy npobam noYBbl M KapTtodpensa M3 OAHOro Mecta
npuMcBamMBancs 0AuH HoMep. Pe3ynbTaThl aHanM3a npeacrasfieHbl B Tabn.
12. CopeprkaHue cCBMHUA B Mno4yse (KUcroTtopactsopumas dpaxums)
BapbMpoBano ot 233 o 1242 mr/Kr, B KNybHsAx Kaptodena — ot 0,08 po
23,93 MKr/T CyX. Macchl.

KoHueHTpauusa ceuHLUa B KNyBHAX KapTodena TeM Bbille, YEM Bbille
cojepraHne CBUHLUA B no4Yse. MMHUMaNbHOMY 3HAYEHMIO KOHLUEHTPaLIUK
Pb B nouse — 233 Mr/Kr COOTBETCTBYET MUHMMabHaA KOHUEHTpauusa Pb
B KNy6Hax Kaptodena — 0,08 MKr/r (npoba N91), a KnybHu ¢ aHOMasbHO
BbICOKOM OTHOCUTENBbHO ApYyrux Npod KoHueHTpauunen Pb — 23,93 MKr/r
B3STbl U3 MOYBbI C MAKCUMasbHbIM CpPeaM OTOOPaHHbIX NPO6 3HAYEHUEM
KOHUeHTpaummn Pb — 1242 wmr/kr (npo6a N229). CornacHO AaHHbIM
NpeaLecTBYOLWMNX WUCCEA0BAHWNW, BanoBas KOHUEHTpauus CBUHLUA B
noyse B To4ke oT6opa npobbl N21 coctaBnsder 1200-1800 mr/Kr, a B
TOo4Ke o0T6opa Npobbl N229 3500-5000 mr/kr (Sharov, 2002). Mo runortese
nccneaoBaHus, OCHOBAHHOWM Ha pa3/IMYyHbIX NuTepaTypHbIX AaHHbIX
(Zimdahl et al., 1977; Dudka et al., 1996; Queirolo et al., 2000; Oliver,
Naidu, 2003; Hough et al., 2004), Pb 13 3arpsai3HeHHOM NO4YBbl yCBAUBAETCS
CENbCKOXO3ANCTBEHHbIMW PACTEHMUAMU, U MOMKHO OXWAaTb YBENUYEHUS
cojepaHunsl CBMHLA B KapTodene ¢ ysenndyeHnem konudecrtasa Pb B nouse.
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KoadpdurumneHT Koppensumn mexay COAepaHUMEM KUCIO0TOPacTBOPUMOM
¢dpakrunm Pb B nouse u B KNybHSX KapTodensa coctasun 0,62.

Tabnuua 12
CoaepaHue cBUHLA B KIyOHSX KapTodens
K noysax noc. PygHas lNpuctaHb
N2 npoBhl 1 2 3 4 5 6 7 8 9 10
Mousa (Mr/Kr) 233 | 374 | 429 | 462 |878 | 462 | 417 421 | 514 |644

Haptogens (Mkr/r) | 0,08 | 0,69 (0,20 |0,24 11,23 |1,10(1,61(1,59 |2,28 |2,16

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

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

Kaptodesns (MKr/r)|2,6112,252,78 10,30 0,47 |0,55]0,15(0,19 | 0,99 |2,36

N2 npob6sbl 21 22 23 24 25 26 27 28 29 30

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

Kaptodenb (mkr/r) 12,68 1,40 (1,45 11,23 |1,6 |1,48]1,3911,87 ]12393]3,03

AHanuns Tex e npob noyusbl MU KapTodenss NpPoBOAUICH TaKKe U Ha
Apyrve Taxenble MeTannbl — Tabn. 13. B abconoTHOM 6GOSbLUMHCTBE
npo6 coaepaHne TM npesblwaeT yctaHoBneHHble MMAK (Moysa...,
1999; urnenunyeckme TpedosaHus..., 2002). OcobeHHO onacHa BbiCOKas
KOHLEHTPaUUsl KaHLUEepPOreHHOro KagmMms B OCHOBHOM MNPOAYKTE MUTaHUS
MeCTHOro Hacenenus. B npo6ax N27 n N221 koHueHTpauusa Cd npeBblwana
— 1 MKr/r, npu4emM To4KKM oTbopa 3Tnx Npob GnmxKe BCEro pacnonoxeHbl K
rnaBHoM Tpybe CBUHLLOBOMNIaBUIbLHOIO 3aB0ja.
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Tabnuua 13

Copepwanune Cd, Zn, Cu n Pb B kapTtodene noc. PygHas lpuctaHb

Ne MecTo otbopa npob KOHLEHTpaLus MeTannoB, MKr/r
Cd Zn Cu Pb
1 | MNagb MNocenkosas 0,498 |18,49 4,70 |0,08
2 |yn. MepBomanckan 8 0,215 22,86 (1,94 [0,69
3 |yn. [NepBomanckas 14 <0,2 14,29 |2,51 |0,20
4 |yn. lMopToBaa 5 0,642 134,22 |2,64 |0,24
5 |yn. O3epHana 21 0,248 148,18 |2,40 |1,23
6 |yn. MNecyaHasa 9 0,333 116,39 |3,36 |1,10
7 |yn. NecyaHasa 8 1,033 |46,144 |4,81 |1,61
8 |yn.TopHaa 1l 0,243 110,32 |41,45 |1,59
9 |yn. lopHasa 4 0,298 118,45 |3,96 |2,28
10 | yn. UeHTpaneHasn 16 0,407 23,27 2,18 |2,16
14 | yn. JlyroBas 5 0,319 17,70 1,21 | 2,61
12 |yn. Nlyrosasa 7 0,326 21,45 3,43 [2,25
13 | yn. Jlyrosas 7 0,215 10,80 (2,46 [2,78
14 |yn. LleHTpanbHasa 3 0,336 |7,39 0,78 |3,00
15 | yn. CoBeTcKkaa 12 <0,2 17,20 0,90 |0,47
16 | yn. CosetcKkasa 10 0,297 122,08 11,98 [0,55
17 | yn. CoBetcKkasa 8 0,317 120,82 12,40 [0Q,15
18 | Nagb OxobuHcKas <0,2 17,79 4,36 (0,19
19 | yn. CoseTcKkasa 8 0,236 10,414 (41,44 [0,99
20 | Oropog B6113K 3aBOaA 0,598 40,78 7,23 [2,36
21 | Oropog B6113K 3aBOaA 1,274 129,09 |4,72 |2,68
22 | yn. MepKynosa 3 0,331 |31,47 2,74 14,40
23 | yn. MepkynoBa 7 0,398 |32,655 7,24 |4,45
24 | yn. MepkynoBa 15 0,778 38,87 1989 4,23
25 | yn. O3epHasn 18 0,447 14,22 1,94 |41,60
26 | yn. NlnnenHan 7 <0,2 18,43 1,79 |1,58
27 | yn. LleHTpanbHasa 26 0,349 |45,04 |5,34 |4,39
28 | Oropoa K 1oro-BoCTOKyY OT 3aB0Ja 0,333 |417,57 41,70 |4,87
29 | Oropoa K 1oro-BoCTOKy OT 3aBoda <0,2 13,88 3,95 [23,23
30 | yn. WKonbHan 14 0,215 |16,28 1,12 3,03
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Mony4yeHHble JaHHble noKasbIBaloT, 4TOo cojlepaHue
TAXENbIX METa//IoOB B OCHOBHOE BO3[eNbiBaeMon M MoTpebnsaeMon
CENbCKOXO39MCTEHHOW KyNbType NpeacTaBnsaioT onacHOCTb AN 340P0BbS
Hutenen onuHbl p. Pyanas.

KoHueHTpaynn cBUHLa B KPOBH
Arann3 IEUBK

NMPOrHOo3 KOHLEHTPaUuh CBMHLUA B KpoBM Obi1 caenaH no mMoaenv
IEUBK cornacHo onvcaHHbIM Bbile YCIOBUAM YeTbipex CLleHapues a, b, ¢
n d. ina peten B Bo3pacte ot 6 40 84 mecsueB pe3y/bTatbl BbIBOAWIUCH
MOAENbIO B BUAE rpaduKa pacnpeaeneHnsa BeposiTHOCTU. 3arnucbiBaninch
3HaAYEHUA FrEOMETPUYECKOrO CPEeAHEro BEPOSTHOM KOHLUEHTPaLMn CBUHLA
B KPOBW, MAKCUMaNbHO BO3MOXHbIN YPOBEHb U NPOrHO3UPYEMbI MPOLIEHT
JleTeN C KOHLUEeHTpauuen cBuHUA B Kposu Bbiwe 10 MKr/an u 8 mkr/an. B
Tabn. 14 nokasaHbl pe3ynsrartbl UCMOSIb30BaHUA MOAEIN.

N3 38 ToueK, rae otérupanucb NPodbl NOYB HA XMMUYECKUA aHanus,
ceMb He OblNM BKIIIOYEHbl ANA AanbHeHwero aHanuida UC (xoTa oHu
TectupoBanuck Nno moaenu IEUBK, 4ToHbl NOKasaTth, HaCKO/IbKO OTAnYaloTCA
MX 3Ha4YeHUs OT OCTanbHbIX TOYeK). ITM ceMb Npo6 ObinnM O0TOoOpaHbl B
CaMblIX 3arpsi3HEeHHbIX MecTax 611M3 KenesHomn Aoporu, rae 6bin NpocbinaH
KOHLLEHTpAaT CBMHLA. HeBEPOATHO BbICOKWE 3HA4YE€HUS, BblAaHHbIE MOAENbIO
[EUBK ana 3Tux To4yeK, MOATBEPAMIU, 4YTO PasInuug MeXay HUMKU KU
0CTa/IbHbIMU TOYKAMM CAMLLKOM BENMKU A4nsl ux 0600611eHns B 04HOM Habope
JaHHbIX, U HeoOxoanum 0COo6bIM NoAxoA K aHanu3y cBepx3arpA3HEeHHbIX
obnacten 6e3 MCnonb30BaHWUA MHTepnonauuu. Kpome Toro, H1M ogHa m3
3TUX CEMU TOYEK HE HaxoAunacb BO ABOPE XWUJIOro OMa WK Ha oropoje,
4TO ABNAETCA 0ObIYHBIM YCIOBUEM A1 BXOAHbIX AaHHbIX moaenn IEUBK.

PegynbTathl, NosydYeHHble AN octanbHbix 31 ToYeK, OblM BNONHE
OXMaaemMbl M COOTBETCTBOBAIM CBOMM cCLeEHapuam. B cueHapuun «a»
reOMETPUYECKOE CpPEeAHEE 3Ha4YeHWe KOHLUEHTpauun CBUHLUA B KPOBWU
konebanock B npeaenax 3,5 - 19 MKr/a, 4To CBUAETENLCTBYET O HANIMYUN
B HEKOTOPbIX 4acTaAx NOCenka fAeterd C MOBLIWEHHbIM CoAepXHaHUeM
CBMHLA B KPOBM, B TO e BPEeMA B MEHee 3arpa3HeHHbIX MecTax AeTH
noABepralTca MeHblemy pUcky. Haubonbluve KoHueHTpauuu Oblinn
NoSlyYeHbl A1l TOYEK, PACNONOMEHHbIX B/IMXKE K 3aBOJY, YTO U OXXMAANOCh.
CpeaHss KOHLEHTpauua CBUHUA B KpoBU 19 MKr/an cnocobHa HaHecTu
3HauYUTENbHbIW BPej, 300poBblo peberka (CDC, 1991).
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Tabnuua 14
PezynbTaTthl MOogenu IEUBK ang cueHapues a, b, uc

Ne KOHU. | CueHapui «a» CueHapui «» CueHapui «c»
Pb r. Cp. >10 | r.cp. | makc. | >10 | r.cp. | make.| >10
ME/KE | vkr/ | wke/ | vmke/ | mke/ | mkr/ | vk | vk | ke
an an an an an an an on
% % %
11419 4.7 5.0 6.2 22 14.5 11.8 45 61.1
3|631 5.6 10.6 6.9 24 19.8 11.9 45 61.1
411417 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
Q13772 16.0 81.1 22.7 80 94.3 31.5 110 98.7

123773 16.0 81.1 [23.2 90 943 25.2 90 970
13| 2107 11.1 55.5 15.7 60 81.1 18.9 70 88.5
1412098 11.1 55.5 15.7 60 81.1 18.9 70 88.5
1512976 13.8 72.7 19.6 70 90.7 22.0 80 94.3
401334 8.4 34.0 12 45 61.1 24.4 |90 95.7
4112979 13.8 72.7 19.6 70 90.7 28.9 100 97.9
4213699 15.8 81.1 [23.9 90 95.7 32.6 120 992
431441 8.7 36.0 12.2 45 64.0 24.3 90 95.7
4412434 12.1 64.0 17.3 60 86.2 27.5 100 e
452838 13.4 69.8 19 70 88.5 28.0 100 97.9

406|976 7.0 21.0 |84 30 34.0 kel 50 72.7
4712439 12.1 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 7.2 224 195 35 42,7 aLel. i 50 72.7
52b | 654 5.7 11.3 7.1 26 21.0 12.0 45 61.1
53| 750 6.1 13.6 7 24 21.0 12.4 |45 64.0

5715080 19.2 90.7 27.2 100 97.9 34.2 120 99.2
58| 2360 kL el 61.1 16.9 60 83.7 21.3 80 92.6
5913620 15.6 81.1 [22.2 80 94.3 23.9 90 95.7
60 | 2650 12.8 66.9 18.2 70 88.5 27.7 100 97.9

61| 3050 14.0 72.7 19.9 70 90.7 29.1 100 97.9
. CP. — FTEOMETPUHECKOE CPEAHEE KOHLEHTPALMIM CBMHLG B KPOBU B JGHHOMN
TOYKE
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MAaKC. — MaKCMMaJlbHasa KOHUEHTPaUusa CBUHLaE B KPOBM
>10 MKr/471 — NPOLEHT [IeTe C KOHUEHTPaL e CBMHLE B KDOBU BhIlLE
ctaHpapTa CLUA 10 mKr/gn

MHTepecHo, 4TO Jae Ana To4Ku “e4”, rae aHanvM3 noysbl BbiABUN
HaMMeHbLUYI0 KOHLEeHTpauuto cBuHUa (160 wmr/kr), mogens |EUBK
rnoKasana, 4To CYLLECTBYET BEPOATHOCTb COAEPIKaHUA CBUHLA B KPOBM A0
ypoBHS 13 MKr/an. 3TO 03Ha4aeT, 4To NOBbILIEHHOE COAEPKAaHWE CBUHLA B
KPOBW BO3MOXHO Y /1tlo60ro pebeHKa nocesnka. [porHo3npyembiii NpoLeHT
JeTel ¢ NoBbIWEHHbIM COAEPKaHUEM CBUHLA B KPOBW BapbupyeT oT 1,2%
10 90,7%. 3TM OLEHKM NOKAa3bIBAIOT, YTO B NPeAenax nocenKka MoryTt 6biTb
60bLuMe pa3nnMuna. AreHTCTBO No oxpaHe OKpyKatowen cpeabl CLUA cuntaet
ypoBeHb 5% HeENpUEMAEMbIM U TPEBYIOLLMM ONepaTMBHOIO BMELLATENbCTBa
I CHWKEHUA PpUCKa OTpaBfeHusi CBMHUOM. B uenom no cueHapuio
«a» moaenb |IEUBK npeackasbiBaeT AOBOJIbHO BbICOKWE KOHUEHTpaLuu
CBMHUA B KPOBU, XOTA U HE MOKAa3bIBAET CUTyaLMIO KatacTpobUyHOM, 3a
UCKIOYeHeM Hambonee 3arpsa3HeHHbIX MECT.

CueHapuit «b» B LeNOM gan pes3ynbTarbl CXO4HbIEe CO cLueHapuem “a.”
BrntoyeHne B aHanu3 gaHHbIX GMOA0CTYNHOCTU HE OKa3as0 3Ha4YUTEeNbHOIro
BJIUSIHUS, MOCKO/IbKY reOMETPUYECKOeCpeaHee abCoNOTHOMONONTOrMYECKON
JocTynHocT npob ¢ mecta uccnegoBaHusa (35,5 %) 6bino 6/1M3KO K
3HAYEHUIO 3TOro0 MnapamMeTpa Mo YMOJYaHUIO, UCMONbL30BaBLUEroca B
cueHapuu «a» - 30%. C apyro CTOpPOHbI, 419 HEKOTOPbIX TOYEK U3MEHEHNE
npoueHta OWOAOCTYNMHOCTU CYLIECTBEHHO M3MEHWNO pe3ynbTarbl. TaK,
ana Touek “1” wn “42,” rpe 6uonornyeckas AOCTYNHOCTb cocTaBnana
COOTBETCTBEHHO 45,5% n 36%, B 006aBOK K y4YUTbIBAEMOMY BJIUAHUIO
3HA4YeHUM 3arpa3HEHUs NblIM NOMELLEHWH, MOAENb Bbldana pe3ynbrarhl,
OT/IMYAIOLLMECSH OT CLIEHapUs «a» No BENUYUHE TeOMETPUYECKOr0 CpeaHero
cojepaHua cBuWHUA B KpoBu 4,7 — 6,2 mkr/an n 15,8 — 23,3 MKr/
A1, COOTBETCTBEHHO. BenuuuHbl cogepwaHusa Pb B NbliM noMeLweHuin
no MSA TakXe NOBLICWIX MPOrHO3UPYEMYIO KOHLUEHTPaUWUIO CBUHLA B
KPOBW, U MakCMMasnbHOe 3HavyeHue cocTaBuno 27,2 MKr/an ana LeTew,
NPOXUBAIOLWUX Ha TEPPUTOPUMK, BNMKE BCErO PacroiOKEHHOW K 3aBOAY.
1o cpaBHEHUIO CO CLeHapueMm «a», cueHapumn «b» nokaszan, 4to y BCeX
AeTen B NOCesiKe NPOrHO3UPYyeTCs MNOBbLIWEHHOE COAEepKaHue CBMHUA B
KpoBW. bosiee TOro, B HEKOTOPbIX YaCTAX MNOCENKa BbIIB/IeHa KpUTUYECcKas
cuTyaums .

CueHapu «Cc» aBIFAETCA MOMbITKOWM CMOJENMPOBATb peasnbHYylo
cuTyauumio B noc. PygHas lNpuctadb. MepBbiM pe3yastatoM Ob10 TO, 4YTO
TOIbKO B OAHOW TOYKE MOCENKa NPOrHo3upyemasi KOHUEHTpauus CB1HLa
B KpoBM Oblna Huxe 10 MKr/an v coctaBnsana 9,2 MKr/an (touka *4). B
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TO Xe Bpemsa MaKCUManbHOe 3Ha4YeHWe TeOMETPUYECKOro CpesHero
NPOrHO3MPYEMOM KOHLIEHTPaLKUK CBUHLUA B KPOBKU COCTaBuIo 35 MKr/an.
[N Toukn 4, rae KOHUEHTpauusa CBMHLA B KPOBM Oblna HauMeHbLUEeN,
moaenb npeackasana 40%-yi0 BEPOATHOCTb MOBbLILWEHHOIO COAepHaHus
CBUWHLA B KpoBW. MaKcMManbHO BO3MOXHbIW YpOBEHb 6bin oueHeH B 120
MKr/on. na neter, NpoXuBalowWMX BO3NE eNe3Hon Aoporn U BONU3K
3aB0Aa, reOMEeTPUYECKOEe CpeaHee COAePHaHUA CBUHLA B KPOBU COCTABUIO
20 - 34 MKr/an, 4TO COOTBETCTBYET BbICOKOMY PUCKY OTPaB/IEHUS CBUHLIOM.
CornacHo pacyeram mMogenu, B 6GOnblIEX 4YacTU MNOCeNKa BepPOSATHOCTb
NMOBbIWEHHOro coAepwaHus cBuHUa B KpoBU - 90%. 3T pelynbTaTbl
NOKAa3bIBALOT, YTO 3KOIOrMYecKas CuTyaumnsa B Noc. PygHas [pucTaHb O4eHb
HanpseHHas.

Kpuruxr

Pesynbratbl aHannda wmogenu |[EUBK  ucnonb3oBanucb B
npocTpaHcTBEHHON MHTepnonauum M'MC, 4Tobbl coO3aaTb NPOCTPaHCTBEHHOE
npeacTaBneHue cutyaumm B noc. PygHasa lMpuctaHb. MeToa KPUruHr 6uin
BblOpaH B KA4eCTBE OCHOBHOIO MO NPUYMHE €ro yaobcTea U aAeKBaTHOCTH
Xapaxktepy COOpaHHbIXx AaHHbIX. [loflydeHHble  KapTbl  ABASIUCH
NPOCTPAHCTBEHHbIMU OLEHKaMW AaHHbIX, KOTOPbIMKM Mbl He oGnajanu
— KOHUEHTpauusaMW CBMHUA B KPOBM AETEW MUCCNeLyeMoro pauona.
NS Kaxaoro cueHapusi B Ka4yeCcTBe BBOAHbIX AaHHbLIX UCMOb30BaIUCh
MOJENIbHblIE OLUEHOYHblE 3Ha4YeHUs TeOMETPUYECKOro cpeaHero w
MaKCMMasIbHOro CoaepHaHus CBUHLA B KPOBW.

CueHapui «a»

Ha puc.18 nokasaHa kapTta noc. PygHasa [lpucTaHb, nonydeHHast
METO/IOM MPOCTPAHCTBEHHOM MHTEPMOASLMU «OPAUHAPHBIA KPUTUHM NPU
aHanM3e 3Ha4YeHU reoMeTPUYEeCKOro CpeaHero COAep)aHus CBMHUA B
KpoBu U3 mogenun IEUBK no cueHapuio «ar.

CornacHo pesynbTatam KPUrmHra, BblICOKME 3Ha4eHUA KOHLEHTpaL mMm
CBUHLLA B KPOBU AETEN, NPOXKMBAIOLLMX NOBIN30CTM OT 3aB0a, a TaKKe Ha
BOCTOK, 3anaj 1 ceBepo-3anaj oT 3aBoja, YMEHbLIAIOTCH C yBEIMYEHUEM
PacCTOSIHUSA OT HEero, 4T0 COOTBETCTBYET KapTUHE 3arpa3HeHus Moy,
NMOKa3aHHOW Ha PUCYHKax. AHann3 BbIIBUA 30HY BbICOKOTO PUCKa, AJIMHOM
NPUMEPHO B OAUH KMJTOMETP Ha CEBEP OT 3aBO/a, YTO MOXXHO UTHOPUPOBATD,
MOCKOMbKY HWKTO HE MWBET B 3TOW 30HE. HKOHTYPbl BbIYMCIEHHOM
CTaHJapTHOM OWKOBKK Ha puc. 18 (M Ha BCex APYruX KapTax KpuruHra)
NOKa3bIBAIOT, HA KAKUX TEPPUTOPHUAX MOrPELLIHOCTb MHTEPMNOIALNU MEHbLUE
M YTO MOXHO cUMUTaTh 6onee AOCTOBEPHbIM. KaK 1 0XMaanoch, yem onmxe
K TO4KaM oTbopa npob, TeM 60nee AOCTOBEPHbI Pe3ysbTaTbl KPUTKUHTa.
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Pe3ynbTaTtbl KpMrMHra no CLueHapuio «a» B e NOBePXHOCTU NO 3Ha4eHUAM
reoMeTpUYeCKOro CPEAHEro NoKasbIBaloT, YTO Ha 60/bLUEeH YacTH NoCcesKa
coaepraHue CBUHLA B KpoBuW aeten umeloT Hwke 10 Mkr/an. OagHako
B6/M3M 3aBOJA PUCK OTPaB/ieHUs CBUHLOM BO3pacTaeT U codepxaHue
3TOr0 MeTania B KPOBM NogHUMaeTcs 4o 18 MKr/an, 4to CUrHaamaupyet
06 onNacHOCTH, HEOOBXOAMMOCTHU NPOBEAEHUS OLLEHKN PUCKA N PETYISPHOro
KOHTPO/IA 3@ KOHLIEHTPAaLMel CBUHLLA B KPOBM, YTOObI NI@HMPOBaTh Mepbl
no NPeaoTBPaLLEHUIO OTPaB/IEHUS.

JaHHble aHanuzalEUBK-TMCnokasbiBatoT, 4To B Nio6on HacTu nocenKa
CYLLECTBYET BEPOATHOCTb COAEPIKAHMA CBMHLIA B KPOBM AeTein paBHoro 40
- 65 MKr/an, 4To 03HavyaeT 3Ha4YUTENbHYIO CTEMNEHb OTPaB/IE€HMUA CBUHLIOM
(lnBaHoB U ap., 1997). 3T pe3ynbraTbl NPOCTPAHCTBEHHON UHTEPMOIALUM
OCHOBbIBAIOTCA HA MAaKCUMasbHbIX 3HA4YeHUsaX, MNPOrHO3MPYeMbIX No
cueHapuio «a» mopenoto IEUBK. 310 o3HadvaeT, 4To BEpPOATHOCTb CTO/b
BbICOKOW KOHLUEHTpauuM CBMHLUA B KPOBM XOT9 M MUHUMaAAbHA, HO
cywecrTayert.

CueHapuu «b»

Kak nokasaHo Ha pu1c. 19 pe3ynbTaThl cueHapus «b» UMEeIT CXOoAHbIe
TPEHAbl B pacnpeieneHnu pucka otTpasneHnss CBMHLUOM MO MOCESKY, KaK B
Cny4ae cueHapus «a», U TONIbKO OTnYaiTcs 60nee BbICOKUMU 3HAYEHUAM.
TaK, Ha KapTe 3Ha4eHUN reOMEeTPUYEeCKOro cpeaHero 30Hbl NOBbILWEHHOrO
cojepaHus CBMHLA B KPOBW CXOAHbI C KaApTOW CUeHapus «a», HO B
cpegHeM rnoKasaTtenu Ha 5 MKr/an sblwe. BaXHOCTb 3TUX pe3ynbratos
COCTOUT B TOM, YTO OHU OTPaXaloT B/IMSAHWE CBMHUA B MblN NOMELLEHUN.
YyuTbiBaHUEe TONbKO BO3AEUCTBUS 3arpsa3HeHMs MOouYBbl, KaK noKasasl
aHanu3 cueHapusa «a» mogenu |IEUBK, He nokasbliBaeT AEWCTBUTE/IbHYIO
ONacHOCTb OTPaB/iEHUS CBMHLOM. [10 CpaBHEHWIO CO CLEHapuem «a»,
cueHapui «b» 60nee TOUHO NPOrHO3UpyeT peanbHYIo CUTYaLUIO, NOCKOMbKY
NPUHMUMAET BO BHUMaHMe 60nblue GaKTopoB, TAKUX KaK Nblb NOMELLEHUA
u 6uonornyecKkas AOCTyrNHOCTb.

B Hactoflwee Bpems 3aBoa He pabotaer U ero BbIOPOCHI He
noctynatot B atmocdepy nocenka. oaromy cueHapun «b», KOTOpbIM He
yYuTbiBaeT BAUSHUE 3arpsi3HeHUs atMocdepbl U MOCTYNIEHUs CBMHLA
C MULLEH, ABAFETCA XOPOLWEN MOAENbID 3KCNO3WMLUMUU MECTHLIX XuUTenemn
B 3MMHE-BECEeHHWW MNEpUojl, KOoraa YMEHbLEHO BAWAHUE notpebneHus
HaceneHneMm coOGCTBEHHOM pacTeHMeBOAYECKOW npoayKuuu. MNocnegHee
06cTOATENLCTBO O0OYCNOBIMBAET OTHOCUTENBbHYIO 3aHUMKEHHOCTb OLIEHOK
cueHapwus «b» gna NeTHe-oCeHHero nepuoaa, Koraa 3HauuTenbHylo 010 B
JMETE MECTHbIX UTENIen COCTaBNSAIOT NPOAYKTbI COOCTBEHHOro oropoaa, a
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Tak»Ke NoBbIWaeTcs 3Ha4YeHUs daKkTopa BTOPUYHOIO 3arpsa3HEHUS CBUHLIOM
atmocdepbl Nblblo, NOAHATON NPU3EMHBIMU UHBEPCUAMM.

Ll T 11!“.‘-4 (LT [Lie 1A e
SNSN VAT I S

Jonnl pucka oTpapaeHna cennuom noc. Pyanas Mpucrans
(cnmpui "a", 1997 )

grad ]

,,,,, SN

Puc. 18. KapTa-cxeMa 3Ha4eHWin reOMEeTPUMYEeCKOro CpeaHero cogepXanus Po B
KPOBY NO CLEHapuIo «@, 1997 r. (30Hb| pUCKa OTpaBﬂeHMFI CBVIHLI,OM)

N 3oubt PHCKE OTPARICHNA CBHHIOM 1OC. Pymln Mpucrans
(cuenapmii "b", 1997 r.)

T MMM BuicaT
COQOPHIHAE CONHLA B KpoE (8 b}

teoxe B umrinn
B & - 10 marinn
B 10 - 15 mxrfan
B 15 - 25 mxrfan o ewiwe
KOHTYP CTRHARPTHON olmBEn

-

Puc. 19. KapTa-cxema 3Ha4yeHuni reoMeTpUMYECcKoro cpeaHero coaepxanus Po B
KPOBM NO cLeHapuio «b», 1997 r.
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CueHapui «c»

B uenom, masHbIM pe3ynsLTaTtoM aHanuM3a Nno CLEHapUIO «C» ABNAETCH
TO, YTO BCS Tepputopusa noc. PyaHas MNpuctaHb aBnaetcsa B 60nblwen Unu
MEHbLUEN CTENEHN 30HON pUCKAa OTpaBNEHUA CBUHLIOM. TONLKO Te Nioawu,
KOTOPbIE NPOXKMBAIOT B AO/IMHE, 3alLMLEHHON XO0NIMaMU OT 3arpPA3HEHHOMO
BO3/JyXa WU Janee [ByX KWIOMETPOB K CeBepy OT 3aBoja, Haxoaatcsa B
OTHOCUTEIbHOM 6€30MacHOCTU. HeM 6nnKe K UCTOYHUKY 3arpa3HeHus, Tem
60/1blUE PUCK OTPaBNEHMUSA CBUHLIOM.

CueHapun «d»

Ou4eHb BbICOKWIM YPOBEHb PUCKA BbIABAEH NO YETBEPTOMY CLLEHAPMUIO,
yTO, rMaBHbIM 06pa3oM, 06yCNoOBNEHO BLICOKUM COAEPKaAaHUEM CBUHLUA B
0HOM U3 OCHOBHbIXMPOAYKTOB NUTAHMUA MECTHOIO HaceeHnsa — Kaptodene.
B 3TOM cueHapuu He yuuTbiBancsa GakTop 3arpsa3HeHnsa Bo3ayxa, KOTopblv
B HACToALLEE BPEMS NO CBOEMY BIUSHUIO HE3HAYUTENeH. Popma 30H pUCKa
OTpaB/i€HNA CBMHLOM B CLUEHapuu «d» COOTBETCTBYET 30HaM 3arpa3HeHus
CBMHLIOM MNOYB U KapTodensa. Ha pacCcTosiHMK CBbIle 1 KM K 101y OT 3aBoAa
pacnofaraeTcs 30Ha MeHbLUero pucKa, rae nporHo3upyemble MOAENblO
KOHLEHTpauMM CBUHLUA B KPOBW AeTen BapbupytoT oT 20 ao 25 MKr/
an. Beca ueHtpanbHaa 4Yacte PyaHou [MpuCTaHW, KOTOpas pacnosiodeHa
B 30He A0 1 KM OT 3aB0oja, AB/ASETCH 30HOM MOBbLIWEHHOIO PUCKa, rae
NPOrHO3UpPyeMble MOAENbIO KOHLEHTPAaL WU CBUHLLA B KPOBU USMEHSIOTCHA OT
25 po 40 MKr/an v Bollwe. [pMBeaeHHble pe3ynbTaTbl OTParKaloT CUTYaLUIO
B NOCESIKe, KOraa MeCcTHOE HaceneHue ynoTpedbaseT B nuily COBCTBEHHYIO
pacTeHMEBOAYECKYIO MPOAYKLUMIO, BbIPALLEHHYIO Ha 3arpsa3HEHHbIX MOYBaXx.
310 xapaKTepHo, npexae BCero, ANa NeTHe-OCEeHHEero nepuoaa, Koraa
co3peBaeT 601bLNMHCTBO 0BOLWEN, PPYKTOB U BeaeTca yoopKa KapTtodens. B
TENNbLIKM Nepuoa roga et 60nbLUE BPEMEHU NPOBOAAT HA CBEXEM BO3AYXE,
3a4acTyo C poaMTENaIMK Ha Oropode Win urpas Ha AETCKUX nnowaakax u
B NeCcoYHMLE. 3TO NOBbLIWAET YPOBEHb BAUAHUSA 3arpsi3HEHUS MOYBbI Ha
PUCK OTpaBneHus CBUHLOM. OTCYTCTBUE BarHeWWwero daxktopa pucKa
— 3arpsi3HeHUs BO3ayXa — MOJIOXUTEIbHO CKa3blBAETCHA Ha 340POBbEe
MECTHOr0 HaceneHusl, HO, KaK MNoKa3blBaloT pe3ynbratbl cueHapus «d»,
NnoKa CyLLeCTBYIOT GaKTOpbl 3arps3HEeHUS CBUHLIOM MOYBbI, MbIU XUAbIX
NOMELLEHUH M MNPOAYKTOB MNUTaHWUSA, PUCK OTPaB/IEHMS CBUHLOM AeTew
nocesika 0YeHb BbICOK.
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AN 3011 p;mioﬁnuenmt CBRHIIOM THOC. l’yn ﬂpnmm.
(cuenapumii "c", 1997 r.)

— ERNEFEN A0PCTR
e WG BBCOT
COARPRAHME CHHHLUA B Kpoaw (36.c)

I © - 15 merinn

I 15 - 20 wsrian

I 20 - 25 wrian

I 25 - 35 wsrinn v esiss
KOMTYP CTaMAapTHON cumian

Puc. 20. KapTa-cxema 3Ha4eHuin reoOMeTPUYEeCKOro CpeaHero coaepaHua Po B
KPOBW NO CLieHapuio «c», 1997 r.

19%F an Y e 1 as [ T8 l]!'ill‘u
o - L
HEI pleua OTpABICHNNA CBHNLOM B noc. Pyanan l'lpllmm.
(cuenapuii "d™, 2003 r.)

Crusuonomannu ki

Puc. 21. KapTta-cxemMa 3Ha4yeHuii reoMeTpU4YecKoro CpeaHero coaepaHua Po B
KPOBM Mo cLieHapwto «d», 2003 .
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OrpaHun4eHust aHamn3a 3KCno3nymnmn

Hun ogHa Moaenb He MOXET TOYHO NpeAcKa3aTbh peasibHyl0 CUTyaLMIo.
B cnyyae aHanusa, nposeaeHHOro B noc. PygHas lNpuctaHb, BaXHy0 posb
UMEIOT crieaylolme orpaHudeHus:

- HEOCTaTOYHbIN AOCTYNHbIN OObLEM AAHHbIX;

- moaenb IEUBK 6bina pa3pabotaHa B CLLA 1 Tam ke TecTupoBanach
U noKasana ce6q ouyeHb 3IGDEKTUBHOM, HO ee pe3ynbTaTthl B Poccun Moryt
6bITb MEHEE HaAeXHbl U3-3a pa3HULibl B YCIIOBUSIX;

- npo6bl No4yB OTOMpanUCb A1 BbISIBIEHUA BO3MOXHOM0 pPUCKa
OoTpaBieHUs1 CBMHLIOM 6€3 yyeTa BO3MOXKHOro aHanusa N'MC 1 noatomy He
AaloT NO/HOCTbLIO afieKBaTHOWN KapTUHbI;

- CUeHapuUh «C» B 3HA4YMTE/IbHOW CTEeneHW OCHOBbLIBAETCA Ha
NPeAnoONOKEHUAX W [AaHHbIX, KOTOpble He ABAAITCA Pe3ynbTaToM
nccneaoBaHuii B 3TOM KOHKPETHOM panoHe.

NpuBeaeHHbIe OrpaHUYEeHUs 03Ha4aloT, YTO pe3ynbTaThl BCEX YeTbipex
cueHapueB aHanu3a IEUBK-GIS asnsaiotca cumnanpuumpoBaHHbIMU U
NpuBAM3UTENBHO NPEACKA3bIBAIOT CYLLECTBYIOLYIO CUTYaUMIO B Noc. PyaHas
MpucTaHb. TeM HE MEHeE, OYEHb BaXHbIM PE3YyNbTaTOM ABAAETCH TO, YTO,
XOTSl MO CTPYKTYPE aHanu3a Karwabli M3 CLeHapueB (3a UCKII0YEeHUeM
cLieHapus «d») aBaancs a priori HeA0OUEHKON GpaKTUYECKOW CTEMEHUN PUCKA
OTPaB/EHUSA CBMHLIOM, NPEBbILEHNE AOMNYCTUMOM KOHUEHTpaLuM cCBMHUA
B KPOBW A8 BCEro nocenka 6b110 Npeacka3aHO BCEMU CUeHapUsIMW.
OCHOBHbIM BbIBOAOM AIBASETCH TO, YTO MOTEHUMaNbHO BCE AETU B MOC.
PyaHas lNpucTaHb HaxoasaTcsa B 30HE BbICOKOTO PUCKa OTpaBNEHMUA CBUHLIOM
1 HanBO/bLUMIA PUCK NMPUXOAUTCS Ha TeppuTopun B6IM3K 3aBoja.

PeanbHas cutyayms

Huwe npuBoaatcs AaHHble oT6opa npob KPOBW, NPOBEAEHHOrO
B Mae-uioHe 2005 r., noKkasblBalowme B LEIOM BEPHOCTb MPOrHo30B
BbllLENPUBEAEHHbIX cueHapueB aHanuida |IEUBK-GIS (puc. 22). Bcero
B nocenke PyaHaa [lpuctaHb O6b110 npotecTupoBaHo 120 peten.
CofeprxaHue cBMHLA B KpOBW Bapbuposano ot 1,6 o 56,7 mkr/gn. Y
84 neten KOHUEHTpaLUs CBUHLA B KPOBW MpeBbIlana YCTaHOBNEHHbIW B
P®d gonyctumbii ypoBeHb (8 MKr/an). Y 14 aeten 6bina Bbiwe 20 MKr/an,
4YTO MOXET NMPUBECTU K HEMPOAMHAMUYECKUM HapPYLUEHWUSM, HaPYLLEHUAM
MOYEBOro o6MeHa U CHUKEHMIO nHTennekTa (JinsaHos un ap., 1997). Ha
pUC. 22 BUAHO, YTO MEHbLUME KOHLEHTPaLIMK CBMHLA B KPOBUW XapaKTePHb
JJ191 FOXKHOM Y4acTu NMocesiKa, rae Takxe HUKE CoeprkaHne CBMHLAa B Noyse
M CENbCKOXO3AMCTBEHHOM MpoayKuuK. B 30HY Gonbliero pucka nonagaet
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oCTafibHasa 4acTb NOCeNKa, rae AoMa pacnonaratoTtcs 6/uMxKe K nnas3asoay
W rae BbiABNeHO 00Nee BbICOKOE 3arps3HeHue. [ony4YeHHble [JaHHble
CBUIETENbCTBYIOT, YTO YPOBEHb PUCKAa OTPaB/IEHUS CBMHLIOM B MOCE/Ke
OYeHb BEJMK, XOTA CUTyaLMss HEMHOrO Jiydlle 4eM B panoHe byHkep Xun
B 1970-x rr. [0 HaweMy MHEHUI0, OCTaHOBKa NPOM3BOACTBA Ha 3aBoje 1
KaK cneacTBMe YMeHbLUEHNE aTMOCHEPHOro 3arpsi3HeHUs Obln NMPUYNHOM
CHWXEHUSA PUCKA OTpaBEHMUs CBUHLOM. B HacToswee BpeMs OCHOBHbIMM
dbaKTopaMn pucKa aBASIOTCA ynoTpebneHue HaceneHuem COBCTBEHHOM
pacTEHUEBOAYECKOM MPOAYKUMM M 3arpsasHeHne noys. O4eBMAHO, Ha
MOMEHT 0TOOpa U aHanm3a Npobd KPOBU OCHOBHbLIM BAUSIOLWNM GaKTOPOM
OblNI0 NULIb 3arpsi3HEHME NOYB, MOCKONbKY HOBbIW ypoXaun elwe He Obin
yOpaH, a NpoLwIorogHue 3anacol 040N K KOHLYY. BepoATHO, pUCK MeHbLLE
19 MUTENen MHOTOKBaPTUPHBIX NATUITaXKHbIX 4OMOB B LIEHTPE U Ha tore
nocesika, NOCKOJSIbKY OHM MEHbLLE NosaratnTCd Ha OropoaHY0 NPOAYKLMIO
ANs nponutaHusa. Beuay BbilleCKa3aHHOro, CUTyaLus B Mae-uioHe 60nblue
BCEro COOTBETCTBYET cLUEHapuio «b», 4TO NOATBEPHAAETCA pe3y/bTataMu
aHann30B KPOBMW.

nj'eﬁ‘ (T8 |1v1r.u_ |,|j-w-.1 l11-'_w.,; ||1-!I|'u

]
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30m.| pm:m oTpaBicHus cBuHUOM noc. Pyanas Mpucrans
[npuﬁu KpoBW, Maii-Hi0nbL 1005 r.)

| Comiuononia s bipi

@ WOCTa NPOWHBAHWA QaTed

——— WENeIHER JOPOra

— WIOMMHNK BLICOT ) \ w \

COROPKANKE CEHHUA B KpoBM | 22 g ) | B
T '

I 8- 10 mxrign

I 10 - 15 mxrinn

B 15 - 20 mrrign u esiwe

KOHTYP CTAHAAPTHOR OWHBKW
58
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Puc. 22. KapTa peanbHO CyLLECTBYOLLMX YPOBHEN PUCKA OTPaBieHWs CBMHLIOM B
noc. PygHas lNMpuctaHb (Man-utoHb 2005)
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[TIABA 4. PEKOMEHOALUMW MO CHUHEHNIO PUCKA
OTPABJTEHMA CBUHLIOM MWTENEW NOC. PYAHAA MPUCTAHb

llyTu noctynneHuss CBUHLa B OpraHU3Mm 4eJloBeKa

Ha puc. 23 noKasaHo, Kak CBMHEL, NonajaeT B OPraHnu3m xurtenemn
noc. PyaHas lNpuctaHb. Bo-nepBblX, OHM AbllaT 3arpsa3HEHHbIM BO34yXOM,
KyZda CBMHeLU nonajaeT ¢ AbIMOM 3aB0oja M C Mblfblo 3arpa3HEHHOM MOYBbI
npyv CUIbHOM BETpe. YacTuubl NbiK, COAepKallnue CBUHEL, M3 BO3ayxa
nonagaoT B MOYBY U BHYTPb *WJ/bIX MOMELEHUN. [1bifib XKUAbIX NOMELLLEHUH
0COOEHHO onacHa ansa AeTern M3-3a UX Manoro pocta U 0COBEHHOCTEM
NOBEAEHUSA - OHM YaCTO MrpaloT Ha MoJjy, nepemMeLllarTca “Ha YeTbipex” U
6epyT B pOT npeaMeTsl ¢ nosa. 1o Tem e npuynHam onacHo CBUHUOBOE
3arpsi3HeHue MoYBbl: AETU UrpaloT BO ABOPE, Ha NyXanKax, B oropoje,
cagdaTcsa Ha 3eM/1t0 U TpaBy. [TOMUMO 3TOrO XUTEN NOCEeNKa BbipaluBaloT
Ha CBOMX oropojax, rae noysa CUIbHO 3arpsi3HeHa, pa3HoobpasHyo n1oao-
OBOLLHYIO NpoayKuuto. Kpome Toro, nbib 0ceaaeT Ha TMCTOBbIX NacTUHaXx
OBOLLEN M 3e/1eHU, NOCTENEHHO aCCUMUNIUPYETCH U, CBEXEOCEBLLIASA U N10XO0
CMbITasi ¢ NOBEPXHOCTK, MOCTYNaeT B OpraHU3M 4YesioBeKa C OBOLaMu,
3€eM1eHblo, Aroaamu.

BO3JIYX TbLJTh

CBUHEIL B
KPOBU

v
[IOYBA

Puc. 23. [ocTynneHne cBMHLAa B OpraHu3M YyesnoBeKa

A 4
[TPOAYKTbI
[INTAHWA

A

lpegnaraemoie peleHus
Bo3sayx

B HacToawee Bpema (koHew, 2004 - Havano 2005 r.) 3aBo4 BPEMEHHO
NMPMOCTAHOBNEH, B pPe3ynbTaTe 4ero us-3a OTCyTCTBMS BbiOpOCca AbiMa B
atMochepy 3HaYMTENbHO CHU3MUIOCH 3arpsa3HeHne Bo3ayxa. Ecnu xe 3asop
BO30OHOBUWT CBOIO AEATENBHOCTb, HEOOX0AUMO, YTOObI ObII0 YCTAHOBIEHO
KayecTBEHHOEe MblneynaBaMBawowee o6opyaoBaHue, KOTOPOE MNO3BOUT
MWUHUMWU3UPOBATb NOCTYMN/IEHME CBUHUA M3 TPyObl B aTMOCchepy. BarKHyio
pPOfib B 3TOM JO/MKHbI CbIrpaTbh XenaHuwe aaMMHUCTpauuu 3aBoja M
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KOHTPOJIb CO CTOPOHbI BNACTHbIX CTPYKTYP, OTBETCTBEHHbIX 3a 06ecne4yeHune
KOHCTUTYLIMOHHOIO NMpaBa XuUTeNen Ha 340P0BYI0 U GNaronpuUsaTHYIO cpeay.
Ecnu ynactes 40OUTBCA CYLLECTBEHHOINO CHUXEHUS 3arpsa3HeHns Bo3ayxa
CBMHLIOM, 3HA4YUTESIbHO TMOHMU3UTCA M YPOBEHb COAEPKaHUA CBUHLA
B KPOBW XWUTENEW, TO €CTb YMEHbLLUUTCA PUCK OTPaB/EHUS CBUHLIOM.
Takon adpdekT Habnwganca B 1980x rr. B MeCTHOCTM byHkep Xun nocne
3aKpbITMS 3aBoja Mo BbiN/laBKe CBMHLA M3-3a HEBbIMNOJIHEHUS 3aBOAOM
3KONOrMYECKMX 06LLerocygapCTBeHHbIX TpeboBaHMM Mo Ka4yecTBy BO3ayXa.
B cnyyae peweHuss Npobnembl 3arpa3HeHms Bo3ayxa CBUMHLOM B PyaHowM
MMpUcTaHn JOMKHa TaKXe yy4dlmThea obLas KapTuHa 3ab60n1eBaeMocCTu.

[bib

B otnnume oT BO3ayxa, npobnema nbisiv MOXKET ObiTb B 3HAYUTENbHOMU
CTENeHu pelleHa AeUCTBUAMK camMux utenen noc. PyaHas MNMpuctadb. Mbl
npeanonaraeM, YTo KOHLEHTpauMa CBUHLA B MbIIA XWIbIX NMOMELWEHUA
MOXeT cocTaBnATb A0 70% OT KOHLEHTPALWK CBMHLLA B MOYBE ABOpa A0MaA.
Mpu co3gaHKn 1 peanusauunm cneumnanbHOW NpPorpamMmmbl NO NPOCBELLEHUIO
HaceneHns n 06bACHEHUS, KaK MOXKHO CHU3UTb NOCTYN/IEHUE CBUHLIA B A0OM
C yAuubl, MOXHO Aobutbea 6onbworo addekra. B uenom ata npodbnema
OTHOCUTENbHO Mano uccneaosaHa B Poccuun. 10 CpaBHEHUIO C KUTENAMM
CXOAHbIX PanoHOB AMEPUKHK, POCCUSAHE OObIYHO Yalue NPOBOAAT BNAXKHYIO
M CyXyt0 YOOPKY WU/bIX MOMELLEHWUI U HE NPOXOAST B A0OM B YIM4HOM OOYBM.
Tem He meHee, B Noc. PyaHas lNpuctaHb HeMano ceMeu, KOTopbiM TpebyeTcs
YCUIUTb KOHTPONb 3a YUCTOTOM B AOME. BO3MOMXKHO, Obin Obl AOCTUIHYT
HEKOTOPbIN NONOXKMUTENBbHbIM 3PPEKT B Cny4ae CO30aHUSA B JONIMHE PEKM
PyaHOM nporpamMmebl, aHanorM4HoM cyllecTBoBaBsluen B byHkep Xun, rae
¥utenam 6ecnnatHO pasgaBanu MblNeCcoCbl. YMEHbLIEHNE COAEepHaHUS
NbTXM B AOME NYTEM YaCTOW BnaXKHOM yOOPKM MOXKET B ABa U Honee pas
CHU3UTb PUCK OTPAaB/EHUS AETEN CBUHLIOM.

Ewe oaHMM BaXHbIM acnektoM npobnembl nNbiM  ABASETCS
MCNONb30BaHME XUTENAMU MNOCESIKa CTapbIX XeNe3HOAOPOXKHbIX LWnan,
B TOM 4YMUCNEe BO3MOMXHOE CHUraHue B KadyecTBe ApOB, NPUMEHEHUE KaK
CTPOUTENBbHbBIX MaTEPUANOB U T.M. ITU XENESHOA0POXKHbIE WNanbl 0ObIYHO
NOKPbLITbI CNOEM MNbIIM KOHUEHTpaTa CBMHLA, KOTOPbIKM Obl1 NPOCbINaH B
npouecce TPaHCNOPTUPOBKKU. KOHUEHTpauMsa CBMHLA Ha wWnanax MOXeT
pocturatb 200 000 Mr/Kr (B TO BpEMS KaK MoporoBbiv peasbHbIM ONacHbIN
ypoBeHb B PyaHoM lNpuctanun He 6onee 400 Mr/kr) [o3ToMy MCNoONb30BaHMe
«OCBMHLIOBAHHbIX» LLINAa MECTHbIMU XXUTENAMWU HEAONYCTUMO, BMECTO 3TOr0
JOo/MKHa 6bITb 06ecnedyeHa Mx ytunMaaumsa B nopsaxke, npeayCMOTPEHHOM
Ana  OTXOA0B, MNpPeACTaBNAWMX OOMbLWY ONacHOCTb AnA  340pPOBbS
yenoseka.
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Elue 04HUM MCTOYHMKOM CBUHLA B NbUIU XWUIbIX TOMELLEHUM ABSeTCs
CBUHeEL-coaepKallana Kpacka. B HacTosiwee BpemMs HeT AOCTOBEPHbIX
JaHHbIX, MOATBEPXKAAloWMX WUCMNONb30BaHUE TaKUX KPACOK MECTHbIMU
UTeNen AN OKpallMBaHWUS BHELWHWX CTEH AOMOB, BHYTPEHHWX CTeH
WUNbIX MOMELWEHUA WU OKOHHbIX paM U MOAOKOHHWKOB. HO y4uTbiBas,
yto B PyaHowu [lpucTtaHu NOAM >KUBYT, B OCHOBHOM, B CTapbiX AOMaXx,
MOXHO OXWaaTb, YTO MPU NPOBEAEHUM OTAENOYHbIX PaboT B MPOLLIOM
MCMNO/Ib30Banacb COAEPMallaa CBUHEL, KpacKa. KpOWKW 3TOW cTapou
KpacKW MOIyT nonajaTtb B Mblb WU/bIX MOMELWEHUM U, COOTBETCTBEHHO,
B OpraHnam pebdeHka. [1o3Tomy Tpebyetcs 06eCcnednTb MUTENEN KPAaCKOH,
He coaepallen cBuHel, U 06bACHUTbL HEOBX0AMMOCTb NepeKpaLlnBaHng
CTapbIX OKpaLLEeHHbIX MOBEPXHOCTEN BHYTPU U CHAPYXU HUNbIX MOMELLEHNN.
Heo6Xx0AMMO y4ecTb, YTO CBMHLIOBYIO Mbllb MOFYT MPUHOCUTL C COBOM
paboyne 3aBoja. 10 UMeLLMMCA AaHHbIM, Ha 3aBOAE NPUMEHAETCA paamep
no o6ecrneyeHunio 6€30nacHOCTH paboymx U X MHAUBUAYANbHON MMIUEHbI,
HO HEe3aBUCUMOW OLUEHKW 3IODEKTUBHOCTU 3TUX MEP He NPOBOAUNOCH,
XOTH OHW MOTYT OKa3aTbCs AOCTATOYHbIMU AN MUHUMKU3AUMKU ITOrO NyTH
NOCTYNAEHMSA CBMHLA B Mblb XXUAbIX NOMELEHNHN.

B LenomM MOXXHO ONTUMUCTUYHO OLLEHUTD, YTO CHUXKEHUE COAEPHaHUA
CBMHLUA B MNbUIK XWAbIX MOMELWEHUA AOCTUXMUMO TMPU CPaBHUTENIbHO
HEOOMbLUMX  (PUHAHCOBLIX  BAOXEHUAX, 4YTO NO3BOAUT  A0OUTLCSH
CYLLECTBEHHOroO B ABa U 60niee pa3 CHUXEHUSI pUCKa OTpasBieHusa aeten
CBMHLIOM.

floyBa

CHU3UTb BO3AENCTBUE 3arpA3HEHHOW NOYBbLI CMOXKHEE, MOCKOSbKY
O4YUCTKa B Bnkanwem Oyayuiem panoHa He npou3onaet. B 1o e spemsa
NPOCBELIEHUE HACENEHU MOXKET 3HAYUTENIbHO YMEHbLWWUTb HeraTuBHoOE
nencTeue 310ro ¢pakTopa. B pasbacHUTENbHbIX Heceaax MECTHbLIM UTENAM
Heo6X0AMMO OOBLACHUTb, KaK BaXXHO KOHTPONMPOBaTb NOBeAEHWE AeTen
n ocobeHHO cobnioaeHne npaBun NMYHOW rMrneHbl. Kak 6bu10 NoKasaHo
B uccnegosanuax 1996-1997 rr. (von Braun et al.,, 2002), LieHTpom
CaHUTapHO-3NUAEMUONOIMYECKOro Haasopa no [lpMMopcKoMy Kpato
(2001), a Takke [JanbHEBOCTOYHbLIM rOCyAapCTBEHHbIM YHUBEPCUTETOM M
[JanbHeBOCTOYHbIM GOHAOM OXpaHbl 3a40poBbsl (2004), nouBa M NECOK B
MEeCTax JAETCKMX MIOLAA0K, PEYHbIX U MOPCKUX NIISIKEN (3a UCKITIOYEHUEM
PAacnooeHHbIX B HEenocpeacTBEeHHOM 6aM30CTU OT MOPTOBOM 30HbI)
codepraT MeHbllee KOMMYECTBO CBMHLUA WM OTHOCUTENbHO 6e30nacHbl.
C Apyron CTOPOHBbI, UrPbl HA MOYBE B APYrMX MECTax U, B OCOOEHHOCTH,
no6an30CTH OT KeNe3HOM AOoPOoru, nopta UM 3aBoaa AO/KHbI ObiTb NOA
CTporMmMm 3anpeTom. KOHLLEHTPaL M CBMHL,A BMOYBE OKO0XKENEe3HOMA0POrU
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MoxxeT gocturatb 200 000 Mr/Kr npy ypoBHe abCoMOTHON BUONOrMY4ECKOM
[OCTYNHOCTU 37%, 4TO ABJIAETCA OYEHb OnacHbIM ANa 340pOBbA AeTen. Ha
NPaKTUKe MOCTOAHHbIM KOHTPOJIb 3@ AEeTbMU ABASIETCA HENErkum Aenom,
HO 3TO €AUHCTBEHHbIA CMOCO6 NPU OTCYTCTBUU AEUCTBYIOLLErO NPOEKTa NO
OYUCTKE NoYBbl. [10-BUAMMOMY, MOXKHO AOCTUYL Gonblero adpdeKrTa, ecnu
oropoauTb 0co60 oNacHbIE 30HbI - XKEe3HYI0 A0POry U NOPT.

CeNlbCKOX03AUCTBEHHAs NPOAYKUMA

OueHb 6oNblLLIOE BAUSAHAE Ha 340POBbE NI0AEN OKa3blBaeT
coaepyKaHue CBUHLUA B OBOWAX M PPYKTaX, BbIpAWMBAEMbIX HUTENAMMU
noceska Ha npuycageOHbix ydacTKax W oropojax. Beuay HM3KOro
YPOBHS A0ox040B abconotHoe OONbLWKMHCTBO XWUTENen nocenka B
NnOBCEAHEBHOM MWTAHUU NofnaraeTcd Ha  CeNbCKOXO3ANCTBEHHYIO
NPOAYKUMIO, BblpPalLlEHHYI0 COOGCTBEHHbIMM CWIAaMKU - KOPHENNOoAb!,
oo, aroabl, GpyKkTel U nNp. CoaeprkaHWe CBUHUA B 3TUX PaCTEHUAX
O4YeHb BE/IMKO W COCTaBNfAeT Haubonbluyld cpeau apyrux ¢akTopos
JO/II0 PUCKA OTpaBfieHUs CBUHUOM Hacenenusa. MNoytn eanHCTBEHHbIN
cnocob pelieHnsa aaHHOM npobnembl 6€3 NONHOM peMeanaumn Nous -
3TO BbIAENEHME HKUTENAM CEMbCKOXO3AMCTBEHHLIX 3EMENb 3a Npeaenamu
30Hbl B paguyce 2X KMNOMEeTPoB OT 3aBoja U 3anpeLeHne BbipalMBaHns
CE/IbCKOXO3SMCTBEHHbLIX PacTeHUH B npegenax nocenka. Bo3moreH
BapuaHT CybCcMaMpoOBaHUSl KUTENSIM MOKYNKM unu 6ecnnatHoM pasgadu
3aBO3HOW YMCTOM OT CBMHLA NIOA0-OBOLHOW NPOAYKLUMU U OOBACHEHUE
HEOOX0AMMOCTM OTKa3a OT UCMNOJIb30BaHUS B NULLYY MECTHbIX NMPOAYKTOB. HO
3TO NIMLIb BPEMEHHAA MePa, MOCKOJIbKY HE YCTPaHAeT Npo6sieMy NONHOCTbIO
N MOXET OKa3aTbCs Mano3addEeKTUBHON, Aa U MaNIOBEPOSTHOM.

B ngeancHom cnyyae cnegosano Obl BbICENUTb KUTENEW B Apyroe
MECTO, NOCKONbKY 3arpsi3HeHUe NoYBbl 0YEHb BE/IUKO U €r0 HEBO3MOXHO
OYUCTUTb Ha 6oNblylo MyObuHy BBUAY GOnblKMX 3aTtpar. [lpakTu4yecku B
no6oM cnydae NOCTPOMKa HOBbIX IOMOB U BblA€NE€HNE 3€MENbHbIX y4aCTKOB
Ana HaceneHua GyayT aelleBsie NpoeKTa 04MUCTKU NOUYBbI BCEN TEPPUTOPUN
noc. PygHas MNpucraHob.

NocnegHnn M, BO3MOXHO, CaMbli JOPOron BapuaHT — 3TO OYUCTKA
noys. TexHonmorua, KoTopas nMpUMeEHsacb B panoHe byHkep Xun,
npeaycMmarpuMsaeT nposeaeHue 60/bLIOro KoONM4ecTsa aHanmM3oB NoYB no
BCEMY NOCEJIKY M nocneaosarte/ibHyI0 3aMeHy BEPXHEro CNos 3arpa3HEeHHON
noysbl Ha 4ucTylo. [llpoBeaeHMe TaKOro npoexktTa MOXET B Te4YeHue
HECKONbKUX NEeT MONHOCTbIO pelnTb NpoBnemMy BAUAHMA 3arpa3HEHHOM
No4YBbl U NPOAYKTOB MECTHOIO pacTeHUeBOACTBA Ha 3[10POBbE MECTHOro
HaceNeHus.
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Bmecte ¢ T1em, B nwb6oM caydae Ao/mKHa NPOBOAUTHLCS
NPOCBETUTENbCKAA pabdoTa C HaceleHWeM Mo nosoay ynotpebneHus B
NnuLly MECTHOM CEeNbCKOXO3AMCTBEHHOM MNpPOoAyKUMKW. Henb3a paspeluatb
JEeTAM €CTb HEMbITbIE Ar0Abl, OBOWM U GPYKTbI, MOCKOSbKY HA HUX MOTYT
0cefaTb HacblWEHHas CBUHLIOM Mblflb U YaCcTULbl NOYBLI. HexenarenbHo
ynotpebsieHne MECTHbIX MNPOAYKTOB,0COOEHHO KapTodens, B KayecTse
OCHOBHOIO MUTaHWUS.

YenesHas gopora

CylLeCcTBYET psia MeP, KOTOPble HE06X0AUMO NPUMEHUTL B NOC. PyaHas
MpucTaHb OTHOCUTENIbHO XENe3HOM Aoporn. Bo-nepBbix, HEO6X0AUMO
nepeobopyaoBaHMe BaroHETOK, MWCMNOAb3YEeMblIX B HacTosllee BpeMs
015 NepeBO3KU KOHLEHTpaTa CcBUHUA B PyaHyio [pucTtaHb, ¢ TeM, 4TOObI
KOHLLEHTpAaT He NMPOoCbINancs No A0POre U He pa3HOCUCA BETPOM (puUC. 24).
Bo3moxHO, cneayeTt npeayCMOTPETb KPbILLKKU UK Apyrue npucnocobnenus,
KOTOPblE NO3BONAT NEPEBO3UTb KOHLIEHTPAT 6€3 NoTepb No Aopore.

Bo-BTOpbLIX, ene3Has aopora Ha BCEM MNPOTSHEHUM AO0KHA ObITb
OYMlIEeHa OT MNpPOCbINAHHOIO KOHUEHTpaTa. [1noxoe COoCTosiHMEe nyTen
NPUBOAUT K [OOMOJIHUTENIbHOW TPSACKE BarOHETOK, CX0Jy COCTaBOB C
nyten M 60nblUEMY pacCenBaHUID BbICOKOTOKCUMYHOIO rpy3a (puc. 26).
Takke Heobxoaum 3IDPEKTUBHLIM KOHTPONb 3a WUCNOAb30BaHHbIMU
lwnanamu, 4tobbl OHU HEe Nonanu K MECTHOMY HaCeNeHUIO U He MoK GbiTb
MCNONb30BaHbl B CTPOUTENBHbIX, OTONUTENbHbIX U UHbIX LIENAX.

BaHyl0 ponb urpaeT npocBelleHne HacenenHusa 06 onacHOCTH
YKeNe3HOM AOPOrU KaK UCTOMHUKA CBUHLIA UM BaXKHeMLWero gpakrtopa pucka
catypHuama. Heobxoaumbl 3HAKWU COOTBETCTBYIOLIETO COAEpPrKaHus,
npegocreperawowme nOAen W yKkasbliBalOlMe Ha HeaonycTUMOCTb
HaxX0XJeHWs B3pOC/bIX U AeTEN BON3U KENE3HOMN AOPOTU WK XOXKAEHUA NO
wnanam. 1etam Henb3s 6paTb B PYKU KYCOUYKHM MPOCHINAaHHOIO KOHUEHTpaTa
CBMHLA MM UCNONb30BaTb €r0 B CBOUX UIpax. Takke He cneayeT B6NU3U
YKENe3HOM A0POrM NacTy CKOT UM BbIMyCKaTb AOMALUHUX MTUL, (PUC. 25).

B panoHe byHkep Xun aHanorndyHaa enesHasa aopora Oblna
OEMOHTUPOBaHa U MEeCTO ee NPOoKIaaKM 3aacdanbTMpoBaHo. Tenepb 310
fonblas BenocUneaHas AOPOXKKa, KOTopas WCNONb3YeTCs MECTHbIMU
HUTENAMU U MPUESNKAIOWKUMKW Ha OTabIX TypucTamu. B ToM cnyyae, ecnu
enesHas gopora n3 lansHeropcka B PyaHyto NpuctaHb 6onblie He 6yaet
UMETb 3HAYUTETIbHOIO MPAaKTUYECKOro 3HaYeHUS, CNeayeT noCTyNUTb TaK Ke,
Kak B byHkep Xun. Takum o6pa3om MOXXHO 6yaeT 06e3BpeanTb ONacHEULLUA
ceroaHa GaKTop 3arpsa3HeHnst U pUcKa OTpaB/IeHUS CBUHLIOM.
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Puc. 25. KopoBbl, 0BLIbI M APYrOM CKOT 4acTo nacyTcs NpsaMo y
KENe3HOJOPOKHbIX NyTe

s s PG i B :
Puc. 26. Mnoxoe coCTOoSHUE NyTen CnocoBCTBYET MPOCHINAHUIO KOHLUEHTPaTa U
CX0f4y COCTaBOB C NyTen
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Kopnyca cTapbix akKyMy/1STOpPOB

B TeyeHMe HEeCKONbKMX MOCNEeAHUX NET Ha 3aBoje UCNOb30BasnUCh
cTapble oTpaboTaHHbIE aKKYMyNaTopbl ¢ Kopabnen TuxookeaHckoro dnota
ANABbINTaBKMCBUHLA. Bpe3ynsTtate 3ToroHakonunoCcb001bLLIOE KOTMYECTBO
KOpMycoB-060104€K 3TUX aKKkyMynatopoB. CneunanbHOW nporpaMmbl
YTUIN3aL MU KOPMNycoB He OblN0, U OHWM pacTaCKMBaNMCb HaceneHuem,
NPUYEM CHavana XMTensaM Nocesika OHW JocTaBanch 6ecnnaTtHo, a No3xe
3a HUX CTanu B3MMaThb naaTty B NoNb3y 3aBoAa. [1poyHble, BMECTUTENbHbIE,
JNO/ITOBEYHbIE U BOAOHENPOHULAEMbIE KOPOOKKU CTapbIX aKKyMynsTopoB
MCNOJb3YIOTCA B MOCENKE A1 CTPOUTENbCTBA 3a00POB, raparken, IOPOKEK,
B KAY4€CTBE EMKOCTEN /19 KOPMJIEHUS XMUBOTHbIX, COOpPa J0HAEBOW BOAbI
M NOJAMBa Oropogos. TaKMM 0OpasoMm, 3TU KOPOOKK cTanu ewe OgHUM U
HeManoBaXkHbIM GaKTOPOM PUCKa CaTypHU3Ma, MOCKONbKY CTEHKMU U AHO
3TUX EMKOCTEN BYKBaANbHO NPONUTaHbl CBMHLIOM. AHanu3 npobbl ocagKka B
OHOW M3 KOPOBOK, UCNONb3yeMbIXx Aas coopa A0KAEBOW BOAbl, MOKa3an
HanMume CBUHLUA B KOHueHTpauun 293 000 mr/kr. CnegosartenbHO, NOIUB
pacTeHn BOAOM, COOPAHHOMN B 3TOM €MKOCTM, HAaBEPHAKa 000ratut mx
CBMHLIOM, @ C YDOXAEM 3TOT CBMHEL, N0NaaeT B OPraHnu3m Ilaen.

o e

Puc. 27. Kopo6BKa OT CTaporo akkymynsTopa, npuMeHseMas Kak HaKonuTenbHasa
€MKOCTb 1O AEeBOW BOAbI ANS NOAUBA pacTeHni. KOHUEeHTpaums CBMHLa B
AOHHOM ocagke — 293 000 mr/Kr.

PeweHnem aTon npobnemMbl MOXKET ObITb 3aNPET Ha pacnpocTpaHeHue
KOPOOOK CTapbIX aKKyMYIATOPOB CPEeAU HACENEHUS C UBBATUEM UMEIOLLIMXCSH
M/UNn  NpoBEAEHME MNPOCBETUTENLCKOM paboTbl C XUTenaMu and
06bACHEHUA ONAaCHOCTU UCMNONb30BAHMA 3TUX EMKOCTEN B ObITy. B nto6om
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c/ly4yae HefonycTMMO UCNONb30BaHUE aKKYMYIATOPHbIX KOPOOGOK (Puc. 27)
Ana nonueBa npuycagebHbIX y4acTKOB, KOPMNEHWUSA AOMALLUHUX HUBOTHbIX
MU MHbIX C/lydaeB, Korga CBUHEL, MOXET B MTOre nonactb B OpPraHu3m
yenoBeKa.

lMporpaMmbl 3K0A0MMYECKOro NPOCBeLLeHUs

JT1a mepa aBnsieTca 0qHOW U3 Hanbonee AeweBbiX NO NPUMEHEHUIO
M 0QHOM U3 Haubonee 3PPEKTUBHLIX NO Pe3ynbTaTy CHUXEHUS pUCKa
oTpaBneHuss cBUMHUOM. WU aetam, W B3POCAbIM AO/MKHA A0BOAUTLCS
nHpopmaumnsa o0 CBOMCTBAxX CBUHLA, €ro MECTOHaxXOXAeHuu, aobblye M
NCNOJ/Ib30BaHUK, NYTSAX NOCTYNNEHUA B OPraHM3M U TOKCUYHOCTU. Mepbl No
YMEHbLLEHUIO BPEAHOIro BO3AENCTBUSA CBMHLA NEPEYUCIEHbI BbILWE U MOTYT
JaTb XOPOLWKMK NONOXKUTENbHBIN 3PEPEKT, KaK 3TO UMENO MECTO B panoHe
byHkep Xwun, rae nocne Havana AEWCTBUA NpPOrpaMmm 3KONOrMYECKOro
NPOCBELIEHUS KOHLEHTpauMa CBUHLUA B KPOBU AeTen cHM3unacb 6onee
yeM B ABa pasa. Heob6xoaumMo pacnpocTpaHaTb JIMCTOBKK, Hebonbline
6pouwnopbl, Aenatb nnakartbl, nevatatb CcTaTbM B MECTHOMW npecce,
BbICTyNnaTb Mo TeeBUAEHUI0, NPOBOAUTbL NEKL MU U BCTPEYU C POAUTENAMMN.
Hanbonbwmnm pucK CBUHEU NpeacTasnsieT Ansa AeTen, No3ToMy BCE Mepbl
HanpaseHbl Npexjae Bcero Ha ux 6e3onacHocTb. HECOMHEHHO, aaxke Te u3
B3POC/IbIX, KTO HE BEPUT B CEPLE3HOCTb ONACHOCTU OTPAaB/IEHUA CBUHLIOM
ana cebs, 6yayt 06eCnokoeHbl ByayliuM CBOUX AETEN U 3aUHTEpECYIOTCS
Yy4aCTMEM B MPOCBETUTENbHbIX MEPOMNPUATUAX, MNONYYEHUU UHPOPMALIMM,
TECTUPOBAHMUU KPOBWU AETEW Ha COAEPHAHWE CBUHLA M BbINOJHEHUU
npeanMcaHMm No YMEHbLLEHWUIO PUCKa CaTypHU3Ma.

Ob6pasoBaHMe JeTen [OMKHO MPOBOAUTLCH, MaBHbIM 06pa3oMm,
B LIKOMAX W AETCKUX cagax B dOpMe TeMaTtUYEeCKUX YPOKOB, NEKLUMUM
M MHTEPAaKTUBHbIX Wrp. [lpoBeaeHUE TaKuMX MEpPOonpUATUM He TpebyeT
O0NblMX GUHAHCOBLIX BOXEHUA W MOMET ObiTb CaHKLMOHUMPOBAHO
COOTBETCTBYWLIMMU  MECTHbBIMWU  BNacTHbIMKM  opraHamu. [Ipu  3TOM
nporpaMmMa NpoOCBELIEHUA A0/MKHA NPOBOAMTLCH BO BCEW AOIMHE PEKMU
PyaHon, ocobeHHo B lanbHeropcke v PyaHou MNpuctanu. etaMm Heobxoammo
paccKasaTtb O TOM, YTO TaKOe CBMHEL,, NOYEMY OH ONaceH, KaK OH MPOHUKaET
B OPraHu3M M Kak MOXHO 3TOro usbexarb. Ecnu ata uHdpopmauusa éyaet
JOBOAUTLCA AETAM U IOMA, U B LLKONE, TO BNOJSTHE AOCTUXMUMO 3HAYUTENBHOE
CHWXXEHWE PUCKA OTPaBNEHUS.

MeauLMHCKUM MOHUTOPUHT

[NepBooyepeaHOX MepoKr, KoTopas A[oMKHa ObiTb BbINOSHEHA
HE3aBUCUMO OT [AEeWCTBMM N0 APYrMM  HanpasfieHUsaM, ABASETCA
opraHmMsauua nporpaMmmbl  MeAUUMHCKOr0 MOHWUTOPUHra caTypHM3Ma
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B pavioOHe U MOMOLWM AEeTAM C NOBbIWEHHLIM COAEPXaHWEM CBUHLA B
KposW. [Inga 3toro Heo6xoauMo aoctatovyHoe duHaHCcUpoBaHue, KOTopoe,
BNPOYEM, Ha NOPAAKM MEHbLUE MPOoeKTa MO OYUCTKE 3arpas3HEHHbIX
NoYB, PEKOHCTPYKUMW 3aBoja WM nepeceneHusa xutenen. B nepsylo
oyepeab Heob6xo0aAuMO NPOTECTUPOBATbL BCEX AETEW, NPOKUBAIOWMX B
nocenke, Ha coaepaHue CBMHLA B KPOBU M HarpaBWTb HA NeYeHue Tex,
Yy KOro 3T0T YPOBEHb 3HA4YUTE/IbHO MpeBbIlaeT AONyCTUMbIN (8 MKr/an).
Heo6x0AMMO MpoBECTU paccnefoBaHUsl Kaxaoro ciyyas oTpaBneHus
CBUHLIOM U191 BbIIBIEHWUA UCTOYHUKOB 3arpsi3HEeHUs U NPUHATUR Mep Ana
npeaynpexaeHnsa aganbHenwWero NOCTyrnieHus 3Toro MetTanna B opraHmu3m
pebeHKa.

YpoBeHb CBUHLIA B KPOBU AETEN ABNSIETCA OCHOBHbLIM NOKa3artenem
puUCKa caTypHu3Ma, NPUHATbBIM KaK B MUpEe, TaKk MU B Hallen CTpaHe.
N3MepeHre ypoBHA AOMKHO ObiTb €XerogHbiM B A0NUHE peku PyaHoun
n obsa3areNlbHO NPOBOAUTLCA AN TeX AeTeW, y KOro no npeablaywum
pe3ynsratamMm coaeprkaHue CBUHUA B KPOBU ObIIO paBHO MW NPEBbLIWANIO
8 MKr/an. ina nposeaeHua TectupoBaHua yaobHee BCero McnonbL3oBaTb
LLIKO/bI U IETCKUE caabl panoHa. Betpeun ¢ poautenamu ana o6bAacHeHns
He06X0AMMOCTU TECTUPOBAHUA U ONACHOCTU OTPABAEHUA CBUHLOM AOMKHbI
NOBbLICUTb YPOBEHb y4acTUa B Nporpamme MeauLNHCKOro MOHUTOPUHra.

B poccunckux ycnoBusix Take Moryt 6bitb 3GOEKTUBHBIMU YUCTO
nMriepaTuBHbIe Mepbl N0 0693aTteNbHOMY TECTUPOBaHUIO AeTer (0COOGEHHO
B 30Hax MOBbILEHHOro pUCKa - noc. PyaHasa [lpuctaHb M 4yacTb ropojaa
[JanbHeropcka) nNo pacnopsKeHUIo MEeCTHOM aAMWHUCTPauuM Wam
KpaeBoro genaptamMmeHTa 34paBooxpaHeHus. [laHHble 06 0nacHO BbICOKOM
coAepraHun CBUHUA B KPOBWU TaKKe MOMYT MOCAYKUTb B KadecTse
CEPLE3HOro aprymeHTa B gvasnore ¢ opraHamu rocyaapCrtBeHHOM BnacTy,
PYKOBOACTBOM 3aBoda W APYrMMU 3auHTEPECOBaHHbIMU CTOPOHAMMU O
HEOOX0AMMOCTM pelleHns NPoBAeEM OTPaB/EHUS CBUHLOM B AO/IMHE P.
PyaHasa v dMHaAHCUPOBAHMM COOTBETCTBYIOLLMX MEPONPUATUN.

B nio6om cnydyae, yumTbiBas POCCUMUCKYIO cneurdurky, MeanumHcKas
nporpaMmma B PyaHou lNpuctanu u JJanbHEropcKe oOKarKeTcs 3Ha4YnTebHO
MeHee 3aTpaTtHOM MO CPaBHEHWIO C AHANOMMYHbIMKM MEPaMU B PamoOHe
ByHKep Xun, HO OT 3TOro He 6yaeT MeHee 3adPEeKTUBHOW. YCneLwHoe Havyano
W BbIMNOJSIHEHWE 3TOW NPOrpamMmbl JOIKHO CTaTb OCHOBOW PE3yNbTaTUBHOIO
OCYLLECTBNEHUSA BCErO NPOEKTa CHUKEHUS PUCKA OTPABIEHUS CBUHLOM B
noc. PygHas lNpuctaHb U BO BCEN AONMHE PEKKU PyaHOM.
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SAK/TIOHEHUE

CBuHeL, ABNSETCA OCHOBHbIM 3arps3HuMTeNnem B noc. PyaHas MNpuctaHb
1 GONbLIMHCTBE APYIMX YHaCTKOB A0/IMHBI P. PyaHas, HO AOBOJIBHO A0Nroe
BPEMSA acneKTbl BAUSHUA 3arps3HeHus cpedbl AaHHbLIM MeTaa oM Ha
340pOoBbeN0AEHN, NPOXKUBAIOLLUXBITOM PaMOHe, 0CTaBaIMCb CPABHUTENBHO
Manou3yyeHHoIMU. BMECTe ¢ TeM HaydHble UCCNefoBaHUA B LO/IMHE PEKU
PyaHon Benucb y4deHbiMM [anbHEBOCTOYHOro oTaeneHuss POCCUMUCKOM
akagemMun Hayk (4BO PAH) u [JanbHEeBOCTOYHOro rocyaapCTBEHHOMO
yHusepcuteta (Bl'Y) Ha NPOTAXEHUU MHOTUX AECATUNETHUI, U NOSTyYEHHbIE
JaHHble  CBWAETENbCTBOBAIM O  3HAYUTENbHOM  MNPOMbIWAEHHOM
3arpa3HeHun cpenbl, KOTOpoe MOr/I0 HEeratTMBHO B/MATbL Ha 340POBbLE
MECTHOIO HaceneHus, 0 HeM UMeNIMCb KOCBEHHble HabaeHus (MrHaTosa,
1991).

Hactoawas pa6ota ©Obina npusBaHa 3ajl0XUTb OCHOBY A4S
KOMM/IEKCHOM OLIEHKW PUCKa OTpaB/IEHUS CBUHLIOM AETCKOro U B3pOC/Ooro
HaceneHusa noc. PyaHas lNpuctaHs, ropoga JanbHeropcka v npuneraiowmx
K HUM HaceneHHblx NyHKToB: CeprkaHToBO, MoHOMaxoBo, CMbIuKa w
ap. lNonydeHHble B xo4e Hallero uccneaosaHusa pesynbrartbl NO3BONAIOT
KOHCTaTUpOBaTb, 4YTO OTpaB/ieHUE CBUHLOM MECTHONO0 HacefNeHua He
TOJIbKO UMEET MECTO, HO U HOCUT MAaCcCOBbIN xapakTep. 3To 06yCNoBAEHO, B
nepBylo o4epenb, BIMSHUEM TAKOr0 OCHOBHOIO GpaKTopa, KaK 3arpsisHeHue
noysbl. BanoBoe coaepxaHne CBUHLA B NoYBax B npeaenax cenurebHom
30HbI noc. PyaHas MpuctaHb coctaBnsier ot 160 o 202 000 mr/kr. Mpu
3TOM MONyYEHHbIE B XOA€ WUCCNEAOBaHUSA METOAOM KPUIMHra Kaptbl 30H
3arpsi3HEHUs CBUAETENLCTBYIOT, 4TO Ha O6O0Nblued YacTu TeppUTOpPUM
nocenka KOHUEeHTpauu1a cBuHUa Konebnetcs B npegenax ot 1000 go 4000
MI/KI, 4TO 3HAYUTENBHO BblWwe ycTaHoBNeHHOM B P® MK (32 Mr/kr) u
npeBbIAaeT YPOBEHb, NPU KOTOPOM NMPOBOAATCA PaboTbl N0 pemeanaumm
noysbl B CLUA (400 mr/kKr).

Ewe 6onee BarkHbIM ABASETCA TO, YTO M3 3arpsi3HEHHOW MOYBLI
CBUWHEL, MOCTYNAaeT B CENbCKOXO39MCTBEHHbIE PACTEHUS, BblpawBaemble
MECTHbIMU XUTENAMU ANa COOCTBEHHOro ynoTpebneHus v KopMNeHus
JOMALLHEro ckota v NTuubl. KOHUEHTpauus CBMHUA B KNyOHAX KapTodens,
OAQHOr0 W3 OCHOBHbLIX MECTHbIX CEJIbCKOXO3UCTBEHHbIX MNPOAYKTOB, B
6onblUMHCTBE 0TOOpaHHbIX NPo6 coctaBnaeT oT 1 A0 3 MKr/r. ExxeaHeBHOE
ynoTpeGneHne Takoro Kaptodens onacHo Ans 340pPOBbAa AeTel, NOCKONbKY
Jaxe 6e3 ydeta apyrux ¢aktopoB MOXKET MPUBECTU K NOBbLILWEHUIO
KOHLUEeHTpaLuM1 CBMHUA B KpoBuK A0 15-20 MKr/an (oTpasneHue CBUHLOM
BTOPOro YPOBHS).
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3arpa3HeHHass no4yBa TaKKe B/USET Ha COJepraHWe CBUHLA B
BO3AYXE W NbUIM XWUMbIX NOMeELWEHUN. [1ONHbIA KOMMNEKCHbIM aHanus
N OLEHKa PUCKa OTpaB/E€HUS CBUHLIOM, HE MNPOBOAUBLLUMECH B JaHHOM
ncenenoBaHuun, 0ObIYHO YYUTLIBAIOT BAMSHUE KaK 3TUX QaKTopoB, TaKk U
TaKux, KaK NPOBETPUBAEMOCTb NOMELLLEHWH, NOBEeHWE U pacnopsaaoK AHA
JeTen, NUTaHne, KOHTaKT C MOBEPXHOCTAMM, OKPALIEHHbIMU CBUHLLOBbLIMU
Kpackamu u ap. Jaxe 6e3 Takoro nojiHOro aHaaun3a, KOTopblin 0Obi4HO
NPOBOAMUTCA TMPU BbIMNOJHEHMM OOMbLUMX pPEMEANALIMOHHLIX MPOEKTOB,
nosny4eHHble JaHHble CBMAETENBLCTBYIOT O TOM, YTO CUTyauumsa B noc. PyaHas
MpuctaHb 9BASeTCA Ype3Bbl4aMHOW U, BO3SMOXHO, UCCneayeMbld panoH
AOMKEH NONYYUTb CTaTyC 30HbI IKOOrM4EeCcKoro 6eaAcTeus.
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NMPUNOXEHWME 1. CnUCoK coKpaLweHnn
MNAK - npeaenbHO AONyCTUMAas KOHLEHTpauus
M'NC - reorpaduyeckmne tHGoOpMauHUOHHbIE CUCTEMDbI

IEUBK - Integrated Exposure Uptake, v Biokinetic (IEUBK) Model for Lead in
Children - moaenb NOCTyreHUs CBUHLLA B OPraH1u3Mm aeTen

LHIP - Silver Valley Lead Health Intervention Program - lporpamma
CepebpsAHon AONUHBI NO OXpaHe 30POBbS OT CBUHLA



MPUNOMEHUE 2. SAKOHOAATE/IbCTBO POCCUKN OB OXPAHE
300POBbSA HACEJIEHWSA N 9KONTOMMYECKOW BE3OMNACHOCTH

KoHctutyymust Poccuiickon degepaumnn (1993)
Cratba 41

1. Kaxabli MMeeT npaBo Ha OXpaHy 3A0pOBbA U MEAWLMHCKYIO MOMOLLb.
MeauuMHCKasa NOMOLLb B TOCYAAPCTBEHHBIX U MYHULIMNANbHbIX YUPEKAEHUAX
3paBOOXPaHEHUs OKasbliBaeTca rpaxjaHam 6ecnnaTHO 3a CYET CpeacTB
COOTBETCTBYIOLIErO Ol0yKeTa, CTPAX0BbIX B3HOCOB, APYrMX NOCTYN/IEHWUHA.

2. B Poccumckon depgepaumm dbuHaHceupylotes degepanbHble NporpaMmmbl
OXpaHbl MYKPENIEHUSA 30POBbSA HACENEHUS, MPUHUMAIOTCA MEPbI MO PAa3BUTUIO
rocygapCTBEHHOM, MyHMUMMNANbHOW, 4YacCcTHOM CUCTEM 3ApaBOOXPaHEHUs,
nooLWwpPAETCa AeAaTe/lbHOCTb, CNOoCOOGCTBYOWAA YKPENIEeHUI0 300pPO0BbS
4yenoBeKa, Pa3BUTUI0O GU3MYECKON KyNbTypbl U CMOPTA, SKOMOTMYECKOMY U
CaHUTapHO-3NUAEMUONOTMYECKOMY B1aronony4mio.

3. COKpbITUE AOMKHOCTHBIMK NULAaMK GaKTOB U 0OCTOATENBLCTB, CO3AalOLLIMX
yrpo3y 415 *KU3HU 1 300POBbS AIOAEN, BeYeT 3a COO0M OTBETCTBEHHOCTb B
COOTBETCTBUU C peaepasibHbIM 3aKOHOM.

CraTtba 42

Kaabln UMeeT npaBo Ha 61aronpuUATHYIO OKPYXKaloLWyo cpeay, AOCTOBEPHYIO
nHbOpPMaLMIO O ee COCTOHUM U Ha BOo3MelleHue ywepba, NPUUNMHEHHOTO ero
30POBbIO0 WU UMYLLECTBY 3KONOMMYECKUM NPaBOHapPYyLWEHNEM.

Cratba 58

Kawabin 0693aH COxpaHaTb NpUpoay M OKpyXalolylo cpeay, 6eperxHo
OTHOCUTLCA K NPUPOAHbIM BoratcTBam.

3akoH Poccuiickon ®egepaunmn “O6 oxpaHe OKpy»Kaiowjen
npupoaHo#i cpeabl” (2002)
Cratbsl 3. OCHOBHbIE MPUHLMMNBI OXPaHbl OKPYXKaloLen cpeapbl
cobnioaeHne npasa YenoBeKa Ha 6naronpUATHYIO OKPYXKaloLLyio Cpeay;
obecneyeHne 6GNaroNPUATHLIX YCNOBUM USHELEATENbHOCTU YENTOBEKE;

Hay4yHO OOGOCHOBAHHOE COYETAHUE IKONOMMYECKMX, ISKOHOMMYECKUX W
couManbHbIX MHTEPECOB 4enoBeKka, obulectsa W rocygapcrea B Lensx
obecneyeHms yCTOMYUMBOro pasBUTUSA M 61aronpuaTHOW OKPYXKaloLLen cpeapl;

OTBETCTBEHHOCTb OPraHoB  rocyaapCTBEHHOM B1acTu Poccuickomn
denepauuu, OpraHoB rocyJapCTBEHHOW Bactu CyObeKToB POCCHMMCKOM
degepaunm, OpraHoB MECTHOro camoynpaBfeHus 3a obecnedyeHune
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OnaronpuATHOM OKPYXalolWen cpedbl U 3KOJOTMYECKOM 6€e30NnacHOCTH
Ha COOTBETCTBYIOLUUX TEPPUTOPUSAX;

AOMNYCTUMOCTb BO3AEWCTBUA  XO3AMCTBEHHOWM WU MHOW AeATe/IbHOCTM Ha
NPUPOAHYIO cpeay ucxoas n3 TpebosaHui B 061acT OXpaHbl OKpYXKaloLen
cpeabl;

obecneyeHne CHUXKEHMS HEeratMBHOro BO3AEUCTBMA XO3AUMCTBEHHOW U
MHOM JEeATENbHOCTU Ha OKPYXKalOLLYIO Cpeay B COOTBETCTBUM C HOpMaTMBamm
B 00/1aCTK OXpaHbl OKpYXKaloLlen cpeabl, KOTOPOro MOXHO AOCTUIHYTb Ha
OCHOBE MCMONb30BaHWUSA HaWIYYLLIMX CYLECTBYIOLLMX TEXHOIOTUM C YHETOM
3KOHOMMYECKUX U COLManbHbIX GaKTOPOB;

obecrneyeHne MHTErPUPOBaAHHOIO W  WHAWBWAYaASIbHOIO NOAXOAOB K

yCTaHOB/IEHUIO TpeboBaHWK B 06NacTM OXpaHbl OKpyXKalolen cpeabl K
cyObeKTaM X03AMCTBEHHON U MHOM AEeATENBbHOCTH, OCYLLECTBASIOWMM TaKylo
eATeNbHOCTb WM NJIaHUPYIOLLMM OCYLLIECTB/IEHNE TAKON AEATENbHOCTH;

coBNI0eHNe NpaBa Kaxaoro Ha nosy4eHne 4oCToBEPHON MHPOPMAaLIUK O
COCTOSIHUM OKpPYMaloLllen cpeabl, a TaKMXKe y4acTue rpaxaaH B NMPUHATUK
PeLIeHM, KacalolMXCa UX MpaB Ha G1aronpuUaTHYIO OKPYXKaIOLLYIO Cpeay,
B COOTBETCTBMM C 3aKOHO4ATENbCTBOM;

OpraHusauua M pasBUTUE CUCTEMbI 3KOJOrMYECKOro obpas3oBaHus,
MEeXAayHapoaHoe coTpyaHuyecTBo Poccuinckon Pepepaummn B 06nactu
OXpaHbl OKpYXatoLLen cpeapl.

Ctatbs 5. [M0NHOMOYMNSA OPraHoB rocyaapCTBEHHOM BNAcTU POCCUNCKOM
depepaumnn B chepe OTHOLIEHUH, CBA3AHHbIX C OXPaAHOM OKpyXalowewn
cpenbl
opraHmMsauua U pasBUTUE CUCTEMbI 3KOJIOTMYECKOrO oBGpa3oBaHus,
bopMmnpoBaHUE IKOTIOTMYECKOW KYNbTYPbl;

obecneyeHne HaceneHnsa [OCTOBEPHOM WHDOpMaUUEen O COCTOAHUU
OKpyXKalollen cpeasbl;

BeeHWe rocyaapCTBEHHOro yyeTa 06bEeKTOB, OKa3blBaoLWMX
HeraTMBHOE BO34ENCTBUE Ha OKPYXKaIOLLYIO cpeay, M ux Knaccudpurkaumsa
B 3aBMCUMOCTM OT YPOBHA M OObEMa HEraTMBHOIO BO3LEWCTBUA Ha
OKpy}KatoLlyto cpefy,

3KOHOMMYECKAa OLEHKa BO3JENCTBUA  XO3AMCTBEHHOM WU WHOWM
NEeATEbHOCTU Ha OKPYKalOLLYIO Cpeay;

OCYLLECTB/IEHWE MEXAYHAPOAHOro COTPpyAHUYECTBA PoccumcKom
depepauunmn B 06/1aCTHM OXpaHbl OKpYXKatoLen cpeapl;
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Cratbs 6. [lONHOMOYMS OpPraHoOB rocyaapCTBEHHOM BNacTn CyObeKToB
Poccunckon depepaumm B chepe OTHOWEHUHW, CBA3AHHBLIX C OXpPaHOMU
OKpy:Katollen cpeabl

pa3paboTKka, yTBEPHAEHUE U peanu3auus LeneBbix NporpaMmm B o6nactm
OXpaHbl OKpyXaloLlen cpeabl cyobekToB Poccuiickon ®eaepaumu;

OCYLLECTB/IEHUE NPUPOAOOXPAHHBIX W MHbIX Mep MO  YAYYLWEHUIO
COCTOSIHUS OKPYXaloWwen cpefbl B 30HaxX 3KOM0rM4eckoro 6eacTBus Ha
TeppuTopusix cydbekTo Poccunckon deaepaumu;

obecneyeHne HaceneHuss JOCTOBEPHOM HWHPOpMaLMerd O  COCTOAHWUMU
OKpyKalollien cpeabl Ha Tepputopusax cyobekToB Poccuinckon ®eaepauuu;

BeAeHUe ydyeTa OOBLEKTOB M UCTOYHWUKOB HEraTMBHOIO BO3/IEUCTBUA Ha
OKpYKalolLylo cpeay Ha TeppuTopusx cyobektoB Poccumnckon depepaumu;

Cratbsl 13. Cuctema rocyaapCTtBeHHbIX Mep No obecneyeHunio npas
Ha 61aronNpUAaTHYIO OKpPYXaloLyio cpefny

1. OpraHbl rocyaapcTtBeHHOW Bnactu PoccuircKkon deaepauunmn, OpraHbl
rocyaapCcTBEHHOW BnacTu cy6beKTtoB Poccuickon Peaepaumm, opradbl
MECTHOIO CamMoynpaB/iEHUS U AOMKHOCTHbIE NuLa 00693aHbl OKa3biBATb
COJIENCTBME rparwaaHaMm, OOLEeCTBEHHbIM M MHbIM HEKOMMEPYECKUM
00beAMHEHUSAM B peanusauuu ux npas B 06/1aCTM OXPaHbl OKpyXKalolluen
cpeabl.

Cratbs 39. TpeboBaHus B 061aCTU OXpaHbl OKPYXaloLwen cpeabl npu
3KcnnyaTaumm U BbIBOAE U3 3KCNyaTauunu 3gaHun, CTPOEHUI, COOPYIHEHUH
N UHbIX OO BEKTOB

2. lOpuanyeckme 1 dpusnyeckre nuua, OCYLLECTBAFIOWME IKCnayaTaumio
30aHUK, CTPOEHUN, COOPYKEHUK U UHbIX O0OBLEKTOB, 0O6ecne4YnBaloT
cobnioaeHe HOPMAaTtMBOB KayecTBa OKPYXalowen cpefbl Ha OCHOBE
NPUMEHEHUA TEXHUYECKUX CPEACTB M TEXHONOTMM 00E3BPEHUBAHUA U
6e30MacHoro pasmelleHns OTX040B MNPOM3BOACTBA M NOTpebneHus,
o6e3BpexmBaHusa BbIOPOCOB M COPOCOB 3arpsaA3HAOWKMX BeLWecTB, a
TaKXe WHbIX HauIyylimMxX CYLECTBYIOWMX TEXHONOMMHA, OBecneynBatoLLmx
BbINONHEHWE TpeboBaHMM B 006nNacTM OXpaHbl OKpyXallleh cpeapl,
NPOBOAAT MEPONPUATUS MO BOCCTAHOB/EHWUIO MNPUPOIHOM cpeasbl,
pPeKynbTMBaLMn 3emMenb, 61aroyCTponCcTBY TEPPUTOPUIM B COOTBETCTBUM C
3aKOHOAAaTENbCTBOM.

Cratbs 77. O693aHHOCTb MOMHOIO BO3MELLEHMS BPeaa OKpyXHaloLemn
cpene
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1. HOpuanryeckme U  PpuU3MYeECKMEe nMua, NPpUYNHMUBLLME Bpeq
OKpYy)Xallen cpele B pe3ynbtate €€ 3arpa3HeHus, UCTOLLIEHUSA,
NOPYYU, YHUYTOMKEHUS, HEPAUMOHANBHOIO WUCNONbL30BaAHUA MPUPOAHbLIX
pecypcoB, JAerpajgauum n paspylleHUs eCTECTBEHHbIX 3KONOrMYECKUX
CUCTEM, NPUPOAHDbIX KOMMNEKCOB U NPUPOAHbLIX NaHawadToB U MHOMO
HapyweHus1  3aKoHogaTtenbcTBa B 061acTM OXpaHbl OKpyXalolen
cpeabl, 06a3aHbl BO3MECTUTbL €ro B NoAHOM o6bemMe B COOTBETCTBUMU C
3aKoHOAaTEeNbCTBOM.

2. Bpepa okpyxaiowen cpeae, MNPUYNUHEHHbIA CYOBHLEKTOM XO3ANMCTBEHHOM
M WHOW JeATeNbHOCTU, B TOM YUCNE Ha NPOEKT KOTOPOW UMeeTcs
NONOXMTENBHOE  3aK/lo4YeHue rocyaapCTBEHHOMW  3KONOrMYECKOMU
3KCMepTU3bl, BKIOYAA [AEATeNbHOCTb MO  U3BLATUID  KOMMOHEHTOB
NPUPOAHON cpeabl, MOANEKUT BOSMELLEHUIO 3aKa34UKOM U (MNTN) CYOBEKTOM
XO39MCTBEHHON W MHOW AEATENIbHOCTM.

Cratbs 79. BosmellueHue Bpena, NPUUUHEHHOIO 340POBLIO M
UMYLLECTBY rpaxaaH B pe3ynbTate HapylweHusi 3aKoHoaaTenbCTBa B
061acTM OXpaHbl OKpyKalowen cpeabl

1. Bpea, NpWYMHEHHbIA 3[10POBbIO U UMYLLECTBY Fpar/aH HeraTMBHbIM
BO3AENCTBMEM OKPYrKaIOLWEN Cpeabl B pe3ynstate X03aMCTBEHHON U UHOM
JEeATEbHOCTU I0PUANYECKUX U GUBUYECKUX NUL, NOANEKUT BOSMELLEHUIO
B NO/JIHOM o6bEME.

3akoH Poccuiickoi degepaunn “O caHUTapHO-
anuaeMHoNIorM4ecKom 6aarononydmnmn HaceneHuns” (1999)

Cratba 8.
[parkaaHe nMerT NpaBo:

Ha 6naronpuaTHyl0 cpeny obutaHus, GakTopbl KOTOPOW HE OKa3blBaloT
BPEAHOr0 BO3AEUCTBUA HA YENOBEKa;

nony4atb B COOTBETCTBMM C  3aKOHOAATENbCTBOM  POCCHMHUCKOM
®denepaunM B opraHax rocyaapcTBeHHOWM BAacTW, opraHax MeCTHOro
camMmoynpaBneHusi, opraHax U y4pexaeHuax rocyaapcTBeHHON CaHUTapHO-
3aNMAEMHUONOrN4YecKomn cnybbl Poccunckomn deaepaumm u y I0puandecKux
vy, MHPOpPMAaLMI0O O CaHMTaApPHO-3NMAEMMUONOIMYECKOM OOCTaHOBKE,
COCTOSIHUM cpeabl obuTaHusA, KadectBe M 6e30MacHOCTU MPOAYKLWK
NPOU3BOACTBEHHO-TEXHUYECKOrO HAa3HAYEeHUs, MNUWEBBLIX MNPOAYKTOB,
TOBApPOB AN IMYHbIX U ObITOBbLIX HYXA, NOTEHUMANLHON ONacHOCTU 4ns
30pO0BbA YeNOBEKA BbINOAHAEMbIX PaboT U OKa3blBaeMbIX YCIYT;
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OCYLLIECTB/IATb OOLECTBEHHbIA KOHTPONb 33 BbIMNOSIHEHUEM CaHWTAPHbIX
npaBu;

BHOCUTb B OpraHbl T[OCYAAapCTBEHHOW BAacTW, OpraHbl MECTHOro
camoynpaBieHu1s, opraHbl U Yy4YpEeaeHUs rocyaapCTBEHHOW CaHWUTapHO-
3NMAEMUONOTNYECKOM cnywbbl Poccuinckon degepaumm npepiomeHus
06 obecne4YeHnn CaHUTapHO-3INMAEMMUONOTMYECKOro  B6rarononyyuns
HaceneHus;

Ha BO3MELLUEHUe B NOJHOM o0ObemMe Bpeaa, NPUYUHEHHOIO MX 340POBbLIO
MM MMYLLECTBY BCNEACTBME HapyleHuss ApyruMu  rpakgaHamu,
MHAMBUAOYaNbHBIMWU NpeanpuHUMaTensIMM U IOPUAUYECKUMU UL aMK
CaHUTapPHOro 3aKOHOAATENbCTBA, a TaKKe MNP OCYLLIECTBNEHUU CAHUTAPHO-
NPOTUBO3NUAEMUYECKUX (MPODUTAKTUYECKMX) MEPONPUATUIA, B NOPAAKE,
yCTaHOB/IEHHOM 3aKoHoAaTeNbCTBOM Poccunckon Pegepaunu.

Cratba 10.
[parxkgaHe 0693aHbl:

BbIMOMHATL TPeBGOBAHWUA CAHUTAPHOIO 3aKOHOAATeNbCTBA, a TaKKe
NMOCTAHOBAEHWHW, MpPeAnucaHuin U CaHWUTAPHO-3MUAEMHONOTMYECKUX
3aK/TI04YeHUH OCYLLECTBNAOLMNX rocyaapCTBEHHbIN caHuTapHo-
3NNIEMUONOTMYECKUIA HAA30P AOMKHOCTHbIX NKLL;

3a60TUTLCH 0 300POBbLE, TMTMEHUYECKOM BOCMUTAHUM U 06 0OY4EHUMU CBOUX
JeTen;

He OCyWecCTBNATb AEMUCTBUS, BNEKylMe 3a COO0U HapyleHue npas Apyrux
rpax<aaH Ha oxpaHy 30p0oBbsl U 6/1aronpusTHYIO cpefny obUTaHus.

Cratba 15.

MMweBble  NPOAYKTbl  AOMKHbI  YAOBNETBOPATb  HU3NONOTMYECKUM
NOTPEOBHOCTAM YeNoBEeKa U He [AO0/KHbl OKa3blBaTb Ha HEro BpegHoe
BO3JEe1CTBHE.

Cratba 18.

BoaHble 06beKTbl, UCNONb3yEMbIE B LENAX NUTbEBOrO U XO3AWCTBEHHO-
6bITOBOr0  BOAOCHAOKEHUS, KynaHus, 3aHATUW CMNOpPTOM, OTAblXa U B
NnevebHbIX Luensx, B TOM YUC/E BOJHble 0O0bEKTbl, pacnonoXeHHbIe B YyepTe
rOPOACKUX U CENbCKUX NOCENEHUN (fanee - BoAHble 06bEeKTbI), HE AOTKHbI
ABNATLCA WCTOYHUKAMMU OMONIOTMYECKUX, XUMMYECKUX WU  (PU3UYECKMUX
$aKTopoB BpeaHOro BO3AEHUCTBUS HA YENOBEKa.

Cratbs 20.
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ATMOChEpPHbIM  BO3AyX B TOPOACKMX M  CENIbCKUX TMOCENEHUsAX, Ha
TEPPUTOPUSIX MPOMbILNIEHHBIX OPraHM3aLni, a TaKKe BO3ayX B padoumnx
30HaxX MNPOM3BOACTBEHHbLIX MOMELEHUN, HUMbIX U APYTUX MOMELLEHUAX
(Danee - MecTa NOCTOAHHOrO WM BPEMEHHOro NpebbiBaHUS YeoBeKa) He
AOSIKEH OKasblBaTb BPEJHOE BO3AENCTBUE HA YENOBEKaA.

Cratba 21.

B no4yBax ropoacKux U CenbCKUX MOCENEHUN U CENbCKOXO3ANCTBEHHbIX
yrogum coaepmaHve noTeHLUKWanbHO ONMacHbIX 419 YeT0BEeKa XMMUYECKMX
M BGMONOrMYECKUX BELWECTB, OMOIOMMYECKUX U MUKPOOMONIOrMYECKUX
OpraHu3MoB,aTaKKeypoBEHb paguaLMOHHOropoHa HE JOMKEH NPEBbIWATb
npeaenbHO  AOMYCTUMbIE  KOHUEHTpauun  (YPOBHMU), YCTaAHOBJ/IEHHbIE
CaHWTapHbIMK NpaBunamm.

Cratba 306.

[MrMeHn4yecKoe BocCNUTaHWMe W obOydeHne rpaxaaH o6a3aTenbHbl,
HanpaBieHbl Ha MOBbILWEHNE WX CAHWUTAPHOM KynbTypbl, NPOUIAKTUKY
3aboneBaH1 1 pacnpocTpaHeHne 3HaHUM 0 340POBOM 06pa3e HU3HMW.

OcHoBbI 3aKOHOAaTenbeTBa Pocecuiickoin degepauynm 06 oxpaHe
340p0Bbs rpaxkgaH (1993)

Cratba 2.
OCHOBHbIMM NPUHLIMNIAMM OXPaHbl 30POBbLA rParaaH ABNAIOTCA:

1) cobnogeHne npaB YenoBeKa WU rpaxaaHuHa B 06nacTM oxpaHbl
340p0BbA 1 oBecnevyeHne CBA3aHHbIX C 3STUMU NpaBaMu rocyaapCTBEHHbIX
rapaHTum;

2) NpUoOpUTET NPOPUNAKTUYECKUX Mep B 06nacTU oxpaHbl 340pPOBbS
rparwaaH;

3) AOCTYNHOCTb MEAUKO-COLIMANbHON MOMOLLU;
4) coumnanbHan 3alMEHHOCTb FrpaxaaH B cnydae yTpaTtbl 3/10pOBbS;

5) OTBETCTBEHHOCTb OpraHoOB roCyAapCTBEHHOW BNacTU WU yNpaBieHuUs,
NPeaAnpUaTUA, YYPEXAEHWH WU OpraHM3auuni He3aBUCUMO OT (GOpPMbI
COBCTBEHHOCTU, JOMKHOCTHBIX /1ML 3a obecnedyeHue npasB rpaxjgaH B
0o6nacTu oxpaHbl 340POBbS.

Cratba 17.

[paxkgaHe Poccunckon depepaunm 061aaal0T HEOTbEMAEMbIM NPaBoOM
Ha OXpaHy 340p0Bbs. 3TO NpaBo 06ecneynBaeTCa OXPaHON OKpYrKaloLen
NPUPOAHON Cpeabl, co3gaHMeM 6naronpusTHbIX YCNoBuM Tpyaa, 6biTa,
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OTAbIXa, BOCMUTaHMA M 0OyYeHUA rpamjaH, MpoOM3BOACTBOM U peann3aLmen
JOOGPOKAYECTBEHHbIX MPOAYKTOB MUTAHWA, a TaKe npefocTaB/ieHUeM
HaceneH1Io JOCTYNHOW MeAUKO-COLMaIbHOM NMOMOLLM.

CraTtbsa 19.

[parkgaHe MMET npaBO Ha perynspHoe MnojlydeHUe AOCTOBEPHOW U
CBOEBpPEMEHHOM MHbOPMaL MK 0 paKTopax, CNoCOBCTBYIOLUX COXPAHEHMIO
30pOBbS WKW OKa3blBalOWWX Ha HEro BpeaHOe BWAHWE, BKIOYas
MHOPMALIMIO O CaHUTAPHO-3NUAEMUONOIMYECKOM 61arononyyYnuu panoHa
NPOXMBaHUSA, PaLMOHaNbHbIX HOPMax MUTaHKsa, O NPOAyKUMK, paboTax,
ycnyrax, Ux COOTBETCTBMM CaHUTapHbIM HOPMam W npasuiam, 0 APYrux
dakTopax. 3ta MHbOopMaUmMa NpeaoCcTaBNAEeTCaS MECTHON aagMUHUCTPaLMEN
yepe3cpeacTsaMaccoBoOM MHGOPMaLIMKM MTMHENOCPEACTBEHHO FpaxaaHam
no wux 3anpocaMm B NOpPsAKe, ycTaHaBnMBaemMoMm [1paBuUTENbLCTBOM
Poccunckon ®epepaumm.

CraTtba 28.

[paxkgaHam Poccuinckon depepauun, MNPOXMBAIOWMUM B  pPavoHax,
NMPU3HAHHbLIX B  YCTAHOB/IEHHOM  3aKOHOAATENbCTBOM  MOpSAKe
3KONOrMYECKM HeBGNaronony4yHbIMHU, rapaHTupylotcs  6ecnnatHas
MeAULMHCKasa NoMOLLb, MeAUKO-reHETUYECKME U APYrMe KOHCYNbTaluu m
obcnenosaHWs Npu BCTYNJeHWM B OpaK, a Takke caHaToOpPHO-KypOpTHOE
M BOCCTAHOBMUTENbHOE Ne4vyeHue, obecneyeHne neKapCcTBEHHbIMU
cpeacteaMmu, MMMYHOOMONOrMYECKUMU MpenapatamMu U U3AEeNUAMMU
MEANLMHCKOro Ha3HaA4YE€HUS Ha NIbIOTHbIX YCIIOBUSIX.

3akoH Poccuiickoi ®egepauymnm “06 3K0I0ru4ecKon aKeneprTuse”
(1995)

Cratba 11.

0O69a3aTenbHOM rocyaapCTBEHHON 3KO/IOMMYECKOM IKCNepTU3e, NpoBOAUMON
Ha denepanbHOM YPOBHE, NoOANEKar:

mMartepuanbl KOMMNEKCHOrO 3KOMOrMY4EeCcKoro o06cnefoBaHuss y4yacTKoB
TEPPUTOPUKN, 060CHOBbLIBAIOLWUE NMPUAAHUE STUM TEPPUTOPUAM NPABOBOIO
cratyca 0c0o60 oxpaHsieMblXx NPUPOAHbLIX TEppPUTOpPUN deaepanbHOro
3HaA4YeHUA, 30Hbl 3KOOrMYECKOro 6eACTBUMA MAKW 30HbI Ype3Bbl4aWHON
3KONOMMYECKON CUTyauMKu, a TaKKe nporpamMmmbl peabunvtaumm 3TUX
TEPPUTOPUN;

3akoH lNMpumopcKoro Kpasi “O6 3KoJI0rM4ecKkomM o6pa3oBaHUM B
lNpumopckom Kpae” (2001)
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Cratbsl 3. OCHOBHbIE MPUHLIUMbI U HANpaBieHUs B 061aCTU IKOTOTMYECKOro
obpa3oBaHuga

1. 3Konornyeckoe o6pa3oBaHMe OCYLIECTB/IAETCA HA OCHOBE CNeayoLmnX
OCHOBHBbIX MPUHLMMNOB W HanpasB/IeHU:

00643aTeNbHOCTU 3KOOTMYECKUX 3HAHUHK B cUCTEME 0O6pa30BaHus;

yyactusa OOLECTBEHHbIX 00beAuHEHUM U TpawaaH B peanu3aluu
rocyaapCTBeHHOW NOIMTUKKU B 06N1ACTU 3KOMOTMYECKOro 06pa3oBaHus;

2. PyKoBOOUTENU YYPEXAEHWW, OpraHv3auurd W npeanpusitui, WHble
JOMKHOCTHbIEMMUAauCcnNeLMannucTbl, rpaxaaHe, CBa3aHHble CAesATEeNIbHOCTbIO,
OKasblBaollen BpeaHOEe BAUSIHME HA OKPYXKaloLLyi0 NPUPOAHYIO Cpeay U
3[0POBbE YenoBeKa Ha Tepputopun NMPUMOPCKOro Kpasl, 06a3aHbl UMeTb
HEOOX0AMMYIO 3KONOMMYECKYID NOArOTOBKY, KOTOpas y4udTbiBAETCS MpwU
Ha3Ha4YeHWK Ha JOMKHOCTb, atTecTaumnmn 1 nepeatrectaunm paboTHUKOB.

Cratbs 13. O6ecneyeHne 3K00rM4eCcKoro NpocBeLLeHus

1. B uensax o6ecnevyeHuss KOHCTUTYLMOHHOrO npasBa rpaxjaH Ha
AOCTOBEPHYID WMHOOPMALMIO O COCTOSSHUM OKpyKalowen cpeibl W
dOpMUPOBAHUSA HPABCTBEHHOIO OTHOLLUEHWUS K MPUPOAE OCYLLECTBISETCS
3KONOrMYECKOE MPOCBELIEHNE HaceneHus 4vepe3 cpeacrsa MaccosBouv
nHdopmaunun, Myseun, BUBNUOTEYHYID CETb, 3KOOr0-NpPoOCBETUTE/IbCKUE
LEHTPbI, TEKTOPUU, IKOSTOTUYECKME MHULMATUBDLI U aKLIUMK.



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 itsimpacts 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.

Itshould not be surprising that the areawhere 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

114



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 forklift in 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-

115



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 etal. 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/I| 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 etal. 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 intheirtissues from the 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 pg/g average). Concentration of Cd ranged from 0.2 to 1.27 pg/g
(0.39 pg/g average). Concentration of Zn ranged from 7.39 to 46.14pg/g
(22.19 ug/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 year,
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 hasbeen no comprehensive health study conducted at Rudnaya
Pristan regarding lead health hazards. Itis 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 pg/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.
Theverylocation 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 made to estimate the healthimpacts due toindustry.
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.

Theentire Bunker Hill story can be clearly divided inthree phases. First,
ittook years forauthorities to 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, itis 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 settlementis 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 ldaho.
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 |EUBK
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 authorin 2003-
05. Results were displayed as graph of distribution probability percent for
range of ages O — 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 pg/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 yg/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 respect to 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 ug/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 pg/dl.

In 2005 in towns of Dalnegorsk, Serzhantovo, Monomakhovo, and
Rudnaya Pristan there was conducted actual blood lead testing of children,
which wasfinanced 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 pg/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 isone
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 aweek 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 paintis 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 @ 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 currently just 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 casing yielded 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 a resultof 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 spentin 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 Dbetter 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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