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MUHEPanoruy, Kpucrannorpacduy v neTporpadmm

K TEOXMIMAH JOHHBIX OTJIOXKEHHH O3EPA IIACHHO
' (HOPWILCKHI PATIOH)

BopHan cuctema p.llacuHa ABNAGTCA eQMHCTBRHNOR, HECYLLe CTOuHbe BOAbl Beero Hopunbckoro
NPOMBILLINEHHOTO PaACcHa. VIcCRenoBarna No3BONAT OUEHNTL MAcWiTabbl U CTENEeHL JarpAsHEHUA, a TaKke
OMHAMIMKY Pa3BUTMR HebnaronpuATHBIX (haKTopoB HA BCEM MPOTAMEHWW 3TOl BOAHOW aprepu (Bonee
800 km). Lienelo pabioTh: ABMASTCA HayueHUS 3aKOHOMEDHOCTER PACHPERenEHUR TAXESbIX METaNNOs B to-
BPEMEHHBIX DCaakax NPUBPekHBIX paHoHOs ApkTUWeckoro 6acceliHa Ha NpUMEpe BOAHORA cUcTeMs! HOpHAb-
CKOTC panoHa.

Y(TaHoBNEHO, YTO 8 AOMHLIX ocagrax ca.flscuHo cogepkanme cewHUa B cpepnem 22,7 o (MK -
20 /1), melwbAKa 47 rfT, 410 NpakTuyecky B 20 paz npesbuiaer HopMy (MK - 2 /7). Hukens xapakTepusy-
€TCA KpaliHe BbICOKUMM coaepxaHnamu, nopaaka 150 ot (OK - 4 r/1), yTe cTasuT €ro Ha MECTO rMaBHOMo
JNeMEeNTA-3aTPASKUTENA JOHHLIX 0CaOK0E 03epa. CoAepIKAHKWE CTPOHLMA B CPEOHEM He NpeBbiaeT AOoNYC-
moro 2687 rfr (NAK - 350 1fT), X0TA MakcUMankHas KOHLEHTpaUMA (I0XHAA YaCTb 03epa) AcCThraeT
600 rfr, 4ro NpumepHo 8 ABa pasa Banbiie HOPMb). KCHUSHTpays uneka gocTuraeT 144 rit (NIK - 230 ri1),
copepranve XpoMa cocTasnseT B cpepreM 200 it (MK - 50 r/t), uTo B veThIpe pa3a Byilug AONYCTUMOTY;
copepxan1e kobanbra goctiraet 71/t {NAK — 250 rA). MpepenbHo gonycTMoe COOSPHAHWE MEOW KO-
nebretcs & npegenax 150-200 1fT, & coflepkaHue MEGH B AOHHLIX 0caaxax 03.NIACMHO § cpepHem cocTas-
nAet 234 rf1, 40 B ApEAENaX AORYCTUMOTOD, HO 10T0-3anaabbid palioH 03epa XADaKTEPHAYETCA NOBLAUEHHONA
KoHUeHTpauuen 494 /1. Mapradey W xeneso HaxogaTtcs & npegenax NAK.

The Pyasino water system is the only one transferring sewage of the Norilsk industrial region. The
given investigations allow to estimate the scale and level of poliution and dynamics of development of
unfavorable factors alongside this water artery {more than 800 km). The purpose of this paper is o study
mechanisms of heavy metais distribution in present sediments of the arctic coastal areas by the example of
water system of the Norilsk region,

It has been determined that the content of plumbum in the bottom sediments of lake Pyasino averages
out of 22,7 grfton {MAC - 20 gr/ton), arsenic — 47 grfton, that is 20 times the standard {2 grfton). Nickel is
characterized by maximum allowable content, about 150 griton {MAC - 4 grfton), that makes it the main
polluting of the bottom sediments of the lake. The average content of strongtium does not and that it makes
the main polluting element. Side of the book strontium does not exceed the allowable concentration -
2687 grfton (MAC — 380 griton), though its maximum concentration (the southern part of the lake) reaches
600 ppm that is approximately 2 times the standard. The concentration of zinc reaches 144 griton (MAC -
230 griton), the content of chrome - 200 gr/ton (MAC — S0 grton} that is 4 times the allowable one; the
content of cobalt reaches 71 griton {MAC - 250 griton). The aillowable content of copper ranges within 150-
200 grfton and the content of copper in hottom sediments of lake Pyasino averages 234 grfton that is within
the standard, but the southwest part of the lake is characterized by the increased concentration — 494 griton.
Manganese and iron are within MAC.

CoBpemeHHag 3KoJorUyecKas CUTyanus B
noiiMe p.[lacuna 1 o3.]1acHHO BEI3EIBACT ceps-
e3Hble oftaceHus. PacnonoxexHele B padoHe
00BeKTH FOPRO-pyAHO# K nepepabaTbiBaloilieh
NPOMBILINEHHOCTH ¢OPaChIBAIOT 3HAYHTEABHEIE
KONMUYECTBA Pa3iMuHBIX OTX0J0B. [To mMaHHEIM
MpOBEACHHLIX paHee HCCAeIOBaHui B pes3ysib-
Tare nesrensHoctn HI'MK Grino HakomneHo
bonee 400 MAH T NPOMBIMAEHHEIX OTXOLOB.
ExeroaHo obpazyerca ¥ ckranupyerca Gonee
1000 T TOKCMUHBIX BELIECTB, B COCTAR KOTOPHIX
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BXOAUT cBhillle SO pasnUuHBIX COeIUHECHMH.
[ipn 3TOM NOTOKH AHTPOMOrEHHLIX BEUIECTB
CYILIECTBEHHO OTJIMYAIOTCH MO COCTaBY ¥ KOH-
HEHTPalMK BXOAAUIMX B HUX KOMIIOHCHTOB OT
npupoaHelx. JddexT BospefcTBHA 3arpaHe-
HHY Ha COCTOSHHE OKpyMalllell cpefbl HE
H3Y4EeH.

Osepo IlacuHO aBnseTca MepBEIM TpaH-
3UTHBIM OacceliHOM CeIHMEHTALIHH, KOTOPHIH
coOHpaeT 3arpaA3HeHHBle CTOKH LENOro pajia
peK U pyuseB. B ¢BA3uM ¢ atuM ponk 03.J1ICHHO
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B HOPMHPOBAHUK 2KONOrHYECKOil 0OCTaHOBKHU
B perHMoHe O4YeHb Bhicoka. Msyuenwe cospe-
MEHHBIX JOHHBIX OTJIOXKEeHUH 03¢pa MOXET
IaTh CYIUECTBEHHYIO MHGPOPMauMio O XapaKTe-
P€ CTOKOB, HX HCTOYHHMKAX M HAMPABJIEHHOCTH
TEOIKOAOTNYECKUX TIPOLIECCOB. _
H3ydyeHne OOHHBIX OCAIKOB, NMPHIOHHBIX
M Ce/IMMEHTALUOHHEIX BOA, TeM Donee pery-
NAPHOE, YacTo JaeT HHGOPMAaLHIO, KOTOPYIO
HEBO3MOXKHO TMOJYYWTE MpU aHANH3E JIMIb
Boanol tonuy. Hanpumep, peructpauus Kpat-
KOCPOYHBIX HEPETYNSpHBHIX BHIOPOCOB 3arpss-
HHTeneH 2aTpyAHEHa, TaK Kak B BOAE MPOHUCXO-
AWT 6BIcTpoe pa3daBaeHNE H BHIHOC KOMNOHEH-
ToB BEHIOpoca. B TOXe BpeMA B JOHHHIX 0caj-

Kax HaOmwoaaercsd HakoMIeHWEe 1 COXPaHCHME
MONKOTAHTOB, YTO MO3BOMAET 3a(UKCHpOBaThH
Hanuuue BeIOpoCca MIMTENBHOE BPEMS, a B psle
CIy4a¢B U YCTAHOBUTE BEPOSTHEIA HCTOUHHK
sarpasHeHHs. TakuM o6pa3oM, KOHTpONbL 3a
COCTOAHHEM AOHHBIX OTIOKEHUH, NPHAOHHBIX
H WIOBHIX BOA, Kak 32 HanGonee ycTOHYMBEIMH
M MOJHBIMMH WHAMKATOpPaMHU 3KONOTHYECKOM
00CTAHOBKY, SBJIACTCS BAYKHBIM HalPaBIeHHEM
reo3KOIOruueckuX pabort.

B 2000 r. 611H Hauarhl pabothl Mo ofb-
ekTy «['e0’KOmorMdecKkue MCCIeoBaHus BOI-
HOH cpedsl W JAOHHBIX ocaakos o3.JliacHHO,
p.Ilscuna u IlacHMHCKOFO 3anHBAY.
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Ha »TOM TIYTH MEPBRIM KPYITHBIM TI'€OXH-
MHuUecKHM 0apbepoM OCANKISHHA IIEMEHTOB-
JarpazHuTeNedi (B epByto ouepear As, Pb, Cu,
Zn, Ni, Co, Cr, Sr, Ag) asaserca o3.llacuHo,
Ero AnHHa COCTARIAET OKOJIO 5 KM, a LIMpUHA
gapbupyeT oT 0,6 1o 1 kM (puc.]).

Ha puc.2 nokasaH cxeMaTHueCKHil paspes
JOHHBIX OTAOXKEHWI 02, [lacuHo, HA KOTOpOM
XOpOLIO BUAHO, 4YTO D0onkuiagd yacTk NOBEPXHO-
CTHEIX ACHHBIX OCAIKOB APEACTABIACHA Neocua-
HEIM MaTepHaNioM TPEHMYILIECTBEHHO KBapl-
NONEBOLINATOBOrC  Xapakrepa. ColepiaHue
TOKCHKZHTOB B MOBEPXHOCTHOM CJIO€ JOHHOTO
OCajlka, B NCPBYIO Ouepedb, 3aBUCHT OT €ro
aucnepcHoeTH. M3BecTHO, yTO copOLMOHHAA
EMKOCTE TIIMHUCTBIX OCAAKOB 3HAYHTEABHO
BbIlIEe, YeM fecuaHbiX. CopcpxaHWe B fecya-
HOM OCaJIKe OPTAHUKH CIOCOOCTBYET HAKOIIE-
HRIO TSBKENBIX METAJNOB, DKCTIEPUMEHTAbHbIE
MCCNeA0BAHUA TOKA3BIBAKOT, YTO KBapL H IO-
NEBOH WIMAT, B OTJNHYHE OT CAOHUCTHIX CHIUKA-
ToB, obnagaroT KpafiHe HHM3KOH copOUMOHHOH
€MKOCTBIK) HE3aBHCHMO OT pasMepa dpaxumH,
CopOuMoHHas eMKOCTb OCafIKa OFpeaenaeTcs
TaKKe cofepkaHueM OpraHHYecKod cOCTaB-
Agoled W KONHYECTBOM THAPOOKCHAOB XKerne-
3a. CopbuuH 3neMeHTOB-3arpA3HHTENEH cno-
cOOCTBYeT TakKe NMaBHHHOE HAaKOIAEHHE TOH-
KHX OCAmKOB B 3TOM Oaccelive, a Takxke Acd-
TEJIBHOCTh MHUKPOOPTAHUZMOB, CYIHECTBYOLIMX
B BHONOTHYECKH aKTUBHEBIX HJIaX 03¢pa.

CoBpeMeHHBIA AKTHUBHBIA cJIOH HOHHBIX
OTJIOXKEHHH NpeACTaBAgeT coboll AOCTATOYHO
CAOKHYK) OPraHOMUHEDABHYIO CMECE Pa3iny-
HbIX OpHpoAHBIX Bemects. Kpome Toro, B
OCajKe BCErAa MNPHCYTCTBYIOT THAPOOKCHIK
Kenesa 1 OPraHHYECKHE OCTATKHM.

B unenoM ypoBeHB MONMTEXHOTEHHOTO 3a-
TpA3HeHua o3epa kodebneTca B npeaenax ot
YMEPEHHOTO JI0 CWIBHOTO, JOCTHFaf YPOBHHA
CUNIbHOM 3arpA3HEHHOCTH Ha JIOKANBHBIX Yy4a-
ctkax. Ilpu aToM, ecau nepeBHuHOE 3arpsa3He-
HUE MPHYPOYSHO K KOMMYHAJBHO-OBITOBEIM
CTOKAM M €TOKaM NPOMBLIHINIEHHBIX [IpeAnpu-
STHHA, a TAICKE K BEIHOCAM PEK, TO apeassl BTO-
PHYHOTO 3arpA3sHeHHs AOKaJIU3YIOTCA B OTHO-
CHTE/IBHO TYOOKOBOAHBIX palioHAX W B 30HAX
MHHUMANBHON THApPOAMHAMHYECKOH aKTHBHO-
CTH HAPHACHHBIX BOA. B mpoCTpaHCTBEHHOM
OTHOLICHUH 30HbI 3ArPASHEHAA NOKAMUIYIOTCH,

TIaBHBIM 00pa3oM, B OCaAKaX CEBEPHOIM M 10K~
HOH YacTeH o3epa, Te NPOUCXOAHT CMELUEHHE
KUCJBIX M HeHTpaNbHBIX BOA, YTO MPUBOAHT K
OC&KJEHHIO M3 PacTBOpa UENOH TPYIIbl MHK-
POKOMIIOHEHTOB, @ TAKXKE LEHTPAIBHOM 4YacTH
o3epa (30Ha, NpHypoucHHas kK apBatepy).
CopbuMH 3neMeHTOB-3arps3HUTENeH cnocob-
CTBYCT JNIaBHHHOC HAKOIUICEHHE TOHKYX OCAXKOB
B 3TOM OacceHe, a TAKKEe ASATENLHOCTH MHK-
POOPTaHHW3MOB, CYUIECTBYIOUIHX B GHOMOTHYE-
CKH 2KTHBHBIX MJ1aX O3epa.

B xoae uecneroBaHMs YCTaHORIEHO, YTO B
JOHHEIX ocaakax o3. [IscHHO conepxaHue
CBHMHUA AocTHraeT 70 /T, uto moutd 8 3,5 pasa
BelLle AofrycTrMoro 3HaueHus (ITJIK — 20 r/1),
MBIlIbSAKA 47 1/T, 4To npakTideckud B 20 pas
npesbnwaeT HopMy {ITIK- 2 r/T). Hukens xa-
PAKTEpPU3YETCA KpafiHe BBHICOKUMH COIEpa-
Huamu, nopazka 170 r/r (ITOK - 4 /1), gr0
CTABAT €r¢ Ha MECTO TITIaBHOTO 3IIeMeHTa-
3arpA3SHATENA JOHHEIX OcaakoB o3epa. Coaep-
’aHHWEe CTPOHUMA B CPEAHEM HE NpeBBILAET
pomyctumoro 268,7 r/t (TTJK — 350 r/t), Xots
MAKCHMMAJIbHAA €ro KOHLEHTpauua (1OKHas
4acTh 03epa) gocThraeT 600 r/T, 4TO NpUMEpHD
B I8a pasa Oonplie Hopmbl. KoHueHTpainus
umHka pocruraet 144 v/t (ITAK - 230 r/1), co-
AEepPIKaHHE XpOMa COCTaBISIET B  CPEAHEM
200 v/t (IIJIK — 50 r/1), 4ro B uernpe pasa
BEILIC JOMYCTHMOTO; cOAcpxkaHue KobanpTa
nocturaet 71 o/t (ITAK — 250 r/1). [penensto
AOMYCTUMOE COASPMAHUE MeAM Konediercs B
nperenax 150-200 r/1, a comepkanue mMeau B
AoHHBIX ocapxax os.llacuHo B cpeaHem co-
cTaBigeT 234 r/T, 4TO B Mpegenax JOMyCTHMO-
ro, HO Joro-3afajHsld padioH 03epa XapakrepH-
3y€TCst  NOBLIEHHOH  KOHUEHTpauMed —
494 r/T. Maprase ¥ xeje30 HaXOASTCA B Mpe-
genax FIK,

Ha xaprax-cxemax Xopouio BHAHO, YTO
pacnpejenicHHE MBIUBAKA W CBMHLA CHABHO
paznngaerca. [loBHILICHHEIE KOHHEHTpaLMy
CBHHLUA Halmo0al0TCs OpPEeUMYHIECTBEHHO B
ceBepHOH, Hanbonee Taybokoll, yacTy o3zepa K
30He, NpuypoueHHOH K dapBaTepy, HO JHOKafk-
Hble Y4aCTKH HAOAIOJAIOTCA TAKKE H B KOKHON
4acTH 03epa, YTO B NEPBYIO OYepeab CBA3AHO ¢
NPOMBILIJIEHHBIMM CTOKaMy. BHICOKAS KOHLIEH-
TPaUMA HHKENA XapakrtepHa AAd AOHHBIX OCafi-
KOB BCEH TuoLlagy 03epa, HO MaKCHMAlbHLIE
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Puc.3. Jinarpavma GaKToOpHEX RAMPY30OK 3NEMEHTOD

Harpy3K¥ XapakTepHBI JAS HOro-3anaaHoil Jac-
TH o3epa, npuieratoel k Hopunsckomy nipo-
MEHLNIEHHOMY padoHy. CTPOHLMH U UHMHK Xa-
PaKTepH3YIOTCS MOBBIHIEHHOHN KOHI@HTpanuci
TOABKO B FOXHOH M CEBEpHON 4YacTsIx O3epa.
[MoBellieHHAA KOHIEHTPALMA XpoMa, KaK H HHU-
kena, Habmojaercs B JOHHBIX OCAZKaxX IOro-
3anagHoro pafioHa o3epa, HO B OTJIMYME OT HHU-
KeJlA, XpOM HAKanMHBaeTCsA ¥ B CEBEPHOI YacTH
o3epa. Cxemsl pacnpeaeneHia Mean U kobarb-
Ta OYeHb TMOXOXKHM, HE HCKMOYEHO, HTO 9TO
cBuAeTeNbeTRYET 00 X 0OlleM HCTOYHHUKE MO-
CTYTUIEHHA B JOHHbIE OCaIKH 03€pa.

Pesynbrarel PEHTTEHOCHEKTPATBHOIO
(hAyOpeCLEHTHOTO aHaNW3a JOWHEIX OCAIKOB
OpnH 00paGoTaHsl METOAOM IIAaBHBIX KOMIO-
HEHT (JaKTOPHOro aHaau3a (pHc.3).

Vs pue.3 sugHo, urto npobm rpynmel [
ApeAcTaBIeHsl acconpauyeil XaabKO(MHIBHEIX
MNIEMEHTOB, a accoudauusa rpynnsl I npex-
cTaBjicHa CHACPOPHNBHEIMU 3IEMEHTAMH, 3a
HCKJIIQUEHHEM MEIH, KOTOpas B HaIlleM Cllydae
HaX0AuTCs B TECHOH aCCOLIMALMM C HENE30M.

Qdakrtop I, B CTpYKTYpY KOTOPOTO BOILIH
npobul rpynnnl I, no-suaumomMy, u oTpaxkaer
TEXHOTEHHYIO COCTAB/IOWYI0 OOHHEIX OCaf-
KoB. CTPOHIWH, KOTOPBIH HE BOLLEN HY B OJHY
U3 rpymyl, MO-BHAUMOMY, OTpa)kaeT MPHpOI-
HYIO COCTABISIIOLIYIO JOHHBIX OCAIKOB.

Creayrommii  reoxummyecknii  Saprep,
Haubonee KPyMHLBIA, CleRyeT 0XKUAATE Ha Ipa-
HULIE CMEILeHHS NPECHBIX W MOPCKUX BOA — B
[TscunckoM 3anuBe. YUHUTBIBAS MAcCHl CTOY-
HbiX BHIOPOCOB KoMmOHHATA U ANTMTEALHOCTD
Bo3aeiicTeug (Gonee 60 neT), MOXHO rpeano-
TIOXKWTh HaNM4MeE 3JeCh CYUWECTBEHHOrO HaKo-
nnexud Merannos. Kpome Toro, npeacrapiaget-
CA HEMAJOBAXHBIM OLGHUTL CTENEHE TEXHO-
FeHHOTO 3apaXeHHs Ha rnyOuny.

CobcrpenHe B pycie p.Jlacuda xHakonne-
HUC TSKEJIBIX METaJIOB BO3MOXKHO JHIL Ha
JOKaABHBIX YHMAacTKax BBMAY OrPaHHYCHHOH
CeJUMEHTAIITH TOHKOIO aJUNOBUA U OTCYTCT-
BUA KPYMHEIX TeOXUMUYECKUX OapbepoB.

Hayuumit pyxosoautens npodeccop, A.r.-m.H. B.B.laspunenro
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