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3AIAHUE

HA BBINOJIHEHNE BbINYCKHON KBAJIN(PUKAIMOHHONH padoThI

B dopwme:

| MATMCTEPCKOM JMCCEPTALIMM

(baxanaBpckoli pabOTHI, AUITIOMHOTO NPOEKTa/paboThl, MAaTrUCTEPCKOH TUCCEPTALMN)

CryneHry:

'pynna

ouo

2YM41

ITonomontnoBoi Haranuu IlerpoBHe

Tema paboThI:

«BausiHMe 3eMJIeyCTPOICTBA He(PTAHBIX MECTOPOK/ACHUI HA THKOBOE CO/lep:KaHNe PTYTH B
MOBEPXHOCTHBIX BOJAAX»

YTBepKJeHa NPUKa30M AUPEKTOpa (1aTta, HOMep) ‘ Ot 30.03.2016 1. Ne 2346/c
| CpOK c/1auH CTY/IEHTOM BBINOJHEHHOM PaGOTHI: ‘ 01.06.2016 . ‘
TEXHUYECKOE 3AJIAHHUE:

I/ICXO)IHbIe JAHHBIC K paﬁoTe

(HaumeHoBaHUE 00BEKMA UCCIeO0B8AHUS UNU
NPOEKMUPOBAHU, NPOUIEOOUMENLHOCIb UL HAZPY3KA,
pedrcum pabomsl (HenpepuleHblil, NePuoOUYecKull,
YUKIUYeCKULl U m. 0.); 6UO CbIPbS UL MAMEPUAT U30ENUsL;
mpebosanus K npOOYKmy, uz0eiuio un npoyeccy; ocoovle
mpebosanusi K 0cOOeHHOCMAM QYHKYUOHUPOBAHUS
(aKcnayamayuu) 06vekma unu u3oenus 8 niaxe 6e30nacHocmu
IKCNAYAMAYUY, BIUAHUSA HA OKPYHCAIOULYIO CPeOY,
9HEP203aMPAMAM, IKOHOMUYECKULL AHATU3 U M. O.).

- JTAaHHBIC AKOJIOTUIECKOTO MOHUTOPHHTA
JUICH3NOHHBIX YYaCTKOB HE(MTSHBIX MECTOPOXKICHUH,
nposeaeHuble ¢ 2010 mo 2013rr B XanTtel-MaHcuiickoM
oTene ¢dunuana denepalibHOTO OFOJIDKETHOTO
yupexnenuss  «llentp maboparopHoro aHammza U
TEXHUYECKUX U3MEPEHUH M0 Y pabCcKoMy (enepaabHOMy
OKpyTy» 10 XaHThI-MaHCHIICKOMY aBTOHOMHOMY OKpYTY
- IOrpe.




Ilepeyensb moaiexammx 1. XapakTepucTUKa  HKOJOTHMYECKOM  OMacHOCTH
HCCIe0BAHMIO, IPOCKTHPOBAHMIO U COJZIEPXKaHUIO PTYTH B MOBEPXHOCTHBIX BOAAX MPUPOJAHOU

pa3padoTKe BONPOCOB Cpellbl M B OTPACHSIX MPOMBINUICHHOCTH U HE(QTIHBIX
(ananumuyeckuii 0630p No AUMEPAMYPHLIM UCMOYHUKAM C
YEbIO BbIAAICHEHUSA ()ocmu.wcenuﬁ Mupos‘oﬁ HAyKu mexnuku 6
paccmampusaeMoti 0bnacmu; noCMano6Ka 3a0ayu 2. AHanmu3 HaHHBIX SKOJOTHYECKOTO MOHHUTOPHHTA
ucme()oeanuﬂ, NpoOeKmupo6aHusl, KOHCMpPYupoeanus,

codepaicanue npoyedypul UCCIe008AHUS, NPOESKMUPOBAHUS,

MECTOPOXIACHUAX .

MMOBCPXHOCTHBIX BOA IO COACPIKAHUIO PTYTH.

KOHCIPYUpo8anusi; 06CysicoeHue pe3yibmamos 6blnOIHEHHOU 3. O0o0CHOBaHHE SaKOHOMCpHOCTeﬁ pacnpeaeacHus
pabomol; HAUMEHOBAHUE OONOJIHUMENILHBIX PA30eos,
noonesicauyux paspabomie; saxmoueue no padome). PTYTH B TIOBEPXHOCTHBIX BOJaX OTHOCUTEJIBHO 3EMEIh

MHPPACTPYKTYPHI HEPTIHBIX MECTOPOXKICHHI.

4. BrsiBnenue MPUIHH TEPPUTOPHATHLHBIX
OCOOCHHOCTEH TIMKOBBIX 3HAYCHUH HA TEPPUTOPHUU
XMAO-IOrpsr.

Hepeqenb rpa([)n'{eclcoro mMaTtepualjia
(c MmoYHBIM YKA3aHUeM 00513amenbHbIX Yepmediceli)

KOHchILTaHTbI 1o pasaejgam BbIHyCKHOﬁ KBaJ’II/Iq)I/IKaIIHOHHOﬁ paﬁDTI)I
(c ykasanuem pazoenos)

Pazgen KoncyabTant
ConuanbHas OTBETCTBEHHOCTh Hemnoa Osibra AnekcanpoBHa
Paznen BKP, BoInoHEeHHBIN HA Hlanaeiona Muxann BukropoBud

HHOCTPAHHOM A3bIKC

Haszpanus pa3aesioB, KOTOPbIC OOJKHbI ObITh HANHUCAHLI HA PYCCKOM H HHOCTPAaHHOM
A3bIKAX:

['JIABA 1 AHanutuyeckuid 0030p JUTEPATYPHI

JlaTa BbIIa4M 321aHUS HA BBINIOJTHEHHE BbIIIYCKHOM
KBAJIH(HUKAIMOHHOMI padoThI 110 JMHEHHOMY rpaduky

3aganue BbIgAJ DYKOBOAUTE/IbL:

J0/KHOCTH [%(0] ‘Y4enasi cTeneHs, Moanucey JaTa
3BaHue
[Tpodeccop 3axapyeHKO AJEKCaHIp 1.6. HAyK
Bukroposuu

3a)131me NMPUHAJ K HCIIOJTHEHUIO CTYAECHT:

I'pynna DPUO Mognmuce Jara

2YM41 ITonomomnoBa Haranus [lerpoBHa
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BeceHHui cemectp 2015/2016 yueGHOTO TOAA

®dopma npezcTaBieHus: paboThI:

MATUCTEPCKASA JTUCCEPTALIUA

(baxanaBpckast paboTa, TUIUIOMHBIH ITPOEKT/paboTa, MarncTepcKast TUCCePTaLIHs)

KAJIEHJIAPHBIN PEUTUHI -TIIVIAH

BBbIINIOJIHEHHS] BBITYCKHOI KBATH(UKAIIHOHHONH padoThI

‘ CpOK caaqyu CTyJCHTOM BBIITOJTHEHHOM pa6OTBIZ ‘

01.06.2016 .

Jara Ha3sBaHnue pa3nena (Mmoay.s) / MagkcumaJibHbIIi
KOHTPOJIs BHUJI paboThl (MCCIIC0BAHUS) Oan1 pazaena (Moay.is)
31.03.2016 | Imasa 1. Teopemuueckast 15
13.04.2016 | [1asa 2. Pacuemno-ananumuyeckas 20
25.04.2016 | I'nasa 3.Pe3ynomamol 20
12.05.2016 | Inasa4, 5. Coyuanvnas omeemcmeeHHOCMb, pazoel Ha 20
UHOCMPAHHOM 53bIKe
18.05.2016 | Hopmoxonmpons (npogepka coomgeemcmeusi ogopmienus 15
mpebosanuam Kk BKP)
20.05.2016 | Ilpeosapumenvras 3auuma 10
01.06.2016 | Coaua comosou pabomwi Hmoeo: 100
CocTraBuil IpenoiaBaTellb:
JloJzKHOCTH (1% (0] Yuenas crenenb, IMoanucn JlaTa
3BaHHUC
[Ipodeccop 3axapyeHKO 1.0. HayK
Anekcannp
Bukroposuu
COI'JIACOBAHO:
3as. kadeapoii (07 (0] YueHasi cTeneHb, Moanmuch Jara
3BaHHUE
O61weit reosioruu u CepskoB Cepreit K. I.-M. HayK
3EMJICYCTPOMCTBA Brnagumuposuu




3AJAHUE JIJISI PA3JIEJIA
«COLIUAJILHASI OTBETCTBEHHOCTb»

CryneHnry:
I'pynna (0] 4 (0]
2YM41 [TonomomnoBo# Haranuu IletpoBHe
Hncrurtyr UIIpP Kadenpa or3
Yposeun odpazosanusi | Marucrparypa Hanpasaenue/ | 3eMjIeyCTPOHCTBO M KaJacTphl /
CIeUaJIbHOCTD
VYupasnenue 3€MEJIbHBIMU
pecypcamu

Hcxoanble JaHHBbIE K pasgeiny «Couua.m)naﬂ OTBETCTBEHHOCTb».

1. XapakrepucTrka 00beKTa HCCICAO0BaHHs (BELIECTBO, COJICP)KaHUE PTYTH 3€MJTH B MOBEPXHOCTHBIX
Marepuai, npudop, aropuT™, METOIMKA, pabovasi 30Ha) U | BOJAxX, MOCTYIMAIOIICH OT HHPPACTPYKTYPbI
001acTH ero NpUMeHeHHS

JIMICH3UOHHBIX YYaCTKOB HG(I)TSIHI)IX
mectopoxaeHuiit XMAO

IlepeyeHb BONPOCOB, MO/JIEKANMX HCCTEI0BAHNIO, TPOEKTHPOBAHUIO U pa3padoTke:

1. IlpousBoacTBeHHAs 0€30MACHOCTD

1.1. AHanu3 BBISIBICHHBIX BPEAHBIX (PaKTOPOB MpH pazpaboTke
Y 3KCIUTyaTallly POEKTHPYEMOTO PEeIIeHHs B CIIeAYIOei
MOCJIE0BATENEHOCTH:

— 1.1.1 Iloka3arenu MUKpOKIHMATA

— 1.1.2 OcBemieHHOCTH paboUeii 30HBI

— 1.1.3 lllymsr Ha pabGoyem MecTe

— 1.1.4 [IpeBbliieHHE YPOBHEN AIIEKTPOMATHUTHBIX

15314 (913 05051

1.2. AHanu3 BBISBJICHHBIX OMACHBIX (PaKTOPOB IPH pa3paboTKe
1 3KCIUTyaTaly NPOEKTHPYEMOTO PEIICHHS B CIIEAYIOLIEeH
MOCJIE0BATEILHOCTH:

— 1.2.1 sanekTpobe3omnacHOCT

— 1.2.2.1m0kapoB3phIBOOE30MACHOCTh

2. DKoJIornyeckas 0e30mMacHOCTh:

—  3ammTa ceNnuTeOHON 30HBI

—  aHaJM3 BO3JICHCTBUS 00BEKTA Ha aTMOChepy
(BBIOpOCHI);

—  aHaJjM3 BO3JEHCTBHUS 00bekTa Ha ruapochepy (cOpockr);

— aHaju3 Bo3AencTBUs 00beKTa Ha uTochepy (0TXOAbI);

— paspaboTaTh peuieHus o 00ecrneyeHuIo
9KOJIOTHYECKO# Oe30macHoCTH co cehlikamu Ha HT /] o
OXpaHe OKPY’Karoulei cpeibl.

3. BezonacHocTh B Ype3BbIYAHBIX

CUTyauusx:

— mnepeudeHb Bo3MOxHBIX UC mpu pazpaboTke u
AKCIUTyaTally TIPOSKTUPYEMOTO PEIICHUS;

— BbIOOp Hambonee TunnyHoit UC;

— pa3paboTKa NPEBEHTUBHBIX MEP IO NPERYNPEKACHUIO
uc;




— paspabotka aelicTBuil B pe3yibrate BozHUKIIEH UC n
Mep IO JTUKBUJAINH €€ TOCIECTBHIM.

4. IlpaBoBble U OpPraHu3alUOHHbIE

BOMIPOCHI 00ecreyeHus1 0e30MaACHOCTH:

—  CHeIualibHbIC (XapaKTepHbIE MPHU IKCILTyaTalluu
o0BeKTa MccieIoBaHms, IPOEKTHPYyeMoi paboueit
30HBI) TIPABOBBIC HOPMBI TPYIOBOTO 3aKOHOAATEIbCTBA;

— OpraHu3alnuOHHBIC MEPONPUSATHS P KOMIIOHOBKE
paboueii 30HbI.

‘ JlaTta BbI1auM 3aJaHUA /ISl pa3jena 1o JuHelHoMY rpaduky

33[[3]-[1/[6 BbIAAJ KOHCYJIBTAHT:

Jlo/2KHOCTH [ %(0] Yuenas cTeneHs, Moanucey JaTa
3BaHHeE
Accucrtesrt Hemitosa O.A.
3ana}me NPUHAJT K HCIIOJHCHUI0 CTYAECHT:
I'pynna DPUO Hoanuch Jara
2YM41 [Tonmomomaosa H.II.




PE®EPAT
Beimycknas kBanmudukanmonHas pabora comepxkut 111 crpanumn, 4

pucyHka, 14 tabmur, 43 ucTouHUKA, 3 MPUIIOKECHHUS.

Kmouessie cnosa: HE®TETA30BBIM KOMIIJIEKC, MOHUTOPWHI
ITOBEPXHOCTHBIX BOJI, PTYTh, AHTPOIIOTEHHOE BO3JIEMCTBUE.

OObeKTOM HCCIENOBaHUS SIBISIETCS  COJACp)KaHUE PTYTH 3€MIIM B
MOBEPXHOCTHBIX BOJAX, MOCTyMaromeil OT HUHPPACTPYKTYpPHl JHIICH3MOHHBIX

y4acTKoB HeTAHBIX MecTopoxkaeHuit XMAO.

HGJIL pa6OTBI: OIIpCACICHUC AHTPOIIOICHHOI'O  BJIMSHHA HG(i)TSIHBIX

MECTOPOXKACHUIN Ha COAEpKaHUE PTYTU B MOBEPXHOCTHBIX BOJAX.

B pabore wucnoib30BaHbl JAHHBIE HKOJOTMYECKOTO  MOHUTOPHHIA
JMIEH3UOHHBIX YYacCTKOB HE(TAHBIX MECTOpPOXKIECHM, mpoBeAaeHHble ¢ 2010 mo
2013rr B Xantei-Mancuiickom otnene ¢unuana denepanbHoro OrOIKETHOTO
yupexaeHus: «LleHTp mabopaTopHOro aHanM3a M TEXHUYECKUX H3MEPEHUH 10
VYpansckomy deneparbHOMY OKpPYry» MO XaHTbhl-MaHCUHCKOMY aBTOHOMHOMY

okpyry - FOrpe.

B pesynbrare paboThl cocTaBieHa KapTa reorpauueckoro pactoyioKeHHs
touek B XMAO-IOrpe, uMerOmux MNHUKOBBIE 3HAYEHUW COJEpPKAHHUS PTYTH.

[Ipoananu3upoBaHsbI

HpOBe,)ICHI/Ie TAKOI'0 aHaJIMn3a MOXKHO HCITIOJIb30BaTh HE TOJIBKO Ha JIMIICH3MOHHBIX

yuactkax XMAO, HO 1 Ha 3eMJIsiX apyrux cyobektax Poccuiickoit deneparuu.



OCHOBHBIE OITPEAEJIEHUA

JIMeH3NOHHBIN YYaCTOK — 3€MENbHbId YYacTOK, ¢  0003HAYEHHBIMU
rpaHuIlaMM, Ha KOTOPOM paspelieHa pa3paboTka U J00b¥a IMOJE3HBIX
HCKOIIA€MbIX, SIBIIICTCS YUYETHOU €UHULICH.

IToBepxHOCTHBIE BOABI - BOJbI, KOTOpPbIE TEKYT WM COOMparOTCs Ha
noBepxHocTH 3emiid. OObEeKTaMU MOBEPXHOCTHBIX BOJ SIBJISIOTCA: MOps, 03€pa,
peku, 00JI0Ta U IPyrue BOJAOTOKU U BOAOEMBI.

I'eoxumus Janamadgra — HayKa, KOTOpast u3ydaer
3aKOHOMEPHOCTH MUTPALIUY XUMHUYECKUX JJIIEMEHTOB M (JOPMBI UX HAXOXKICHHUS B
reoCucTeMax 3eMIIu.

JKOJIOTHYEeCKUIT MOHUTOPHHI — CUCTEMA PEryJSIpHbIX HaOM0AeHUH, cOop
W HakomuieHue, oOpaboTKa M aHaIW3 HWHQPOpPMAIIMU IO OIECHKE COCTOSHUS
OKpPYXKaIOILIEl Cpellbl U JAIBHEUIIEro MPOrHo3a €€ U3MEHEHNI 10T BIUSHUEM Kak
AHTPOIOT€HHBIX, TAK U €CTECTBEHHBIX (DAKTOPOB.

I'opHblil 0TBOA — Ta YacTh HEApP, KOTOPas MPEAOCTABIEHA B MOJb30BAHHE
OPEIIPUITUIO IS pa3pabOTKU MECTOPOKICHUS TOJIE3HBIX UCKOMAEMBbIX.

I'enepasbHasi cxemMa MPOMBICJIOBOIO O00yCTPOCTBA — JIOKYMEHT,
CoJepXKalllMid  CBEICHHMS O IUIJAHOMEPHOM W PAalUMOHAIBHOM  Pa3BUTHH
IPOM3BOJCTBEHHBIX MOIIHOCTEN MPHU OCBOECHUU U Pa3pabOTKe MECTOPOKICHUHN Ha
BceXx dTarnax (00ycTpoiCTBO U pa3BUTHE MOIITHOCTEH ).

JluHeamMeHT - JMHEWHBIH WM JyrooOpa3HbI d3JIEMEHT pelibeda
IJIaHETapHOI0 MaciuTada, CBI3aHHbBIN C TITyOMHHBIMU Pa3jiOMaMH.

MOHUTOPHHT 3eMeJIb — 3TO crcTeMa HAOII0JEHUI 32 COCTOSIHUEM 3EMEb,
KOTOpast 3aKJIF0YAETCS] B CBOEBPEMEHHOM BBISIBIICHUH PA3JIMYHBIX U3MEHEHUN U HX
OLICHMBAaHUHM, a TaKkKe B MPEAYNPEKICHUU U YCTPaHEHUU TOCIEIACTBUN

HCTAaTHUBHBIX IIPOLICCCOB.


http://www.mining-enc.ru/n/nedra/
http://www.mining-enc.ru/o/otkrytaya-razrabotka-mestorozhdenij/
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BBenenue

HedTe u ra3 sBisioTCs BaXHEWIIUMHU pecypcamMH B KHU3HEOOECIECUCHUU
coBpeMeHHOro obmectBa. Poccun o6nagaer KpynHEHIIMMU HPUPOIHBIMU
pecypcamu yrieBosioposioB. bosee 2500 MectopoxkeHuit ra3a U HepTH YUYTEHO B
roCyJIapCTBEHHOM OajaHce 3aracoB. DTH MECTOPOXKACHUS OTIUYAIOTCS 3alacaMH,
pa3MEIEeHNs Ha TEPPUTOPHUH, A TAKKE CTATUIMHU OCBOCHUS.

B Hacrosiee BpeMsi Ha TEPPUTOPUH HAIIe CTpaHbl 3KCIUTyaTupyercs Oonee
1 MIH. KM  MarucTpaJbHbIX, IIPOMBICIOBBIX M  PacHpeICIUTENIbHBIX
TpyOonpoBogoB. ToiabkO Ha MarucCTpalbHbIX TPyOONPOBOJAX  €KETOJHO
IIPOUCXOINAT B cpeaHeM OKoyio 55 aBapuil. CyMMapHbBIE IUIONIAAN ITOPAKEHUS
IPUPOAHBIX CHUCTEM HAa TEPPUTOPHUH IPOMBICIOB 3HAYMTENBHBI. JTO CBS3aHO
TaK)K€ CO CTPOUTEILCTBOM MOJHOTO KOMILJIEKCA OOBEKTOB HEOOXOUMBIX ISl BCEX
CTaJINii OCBOEHUS MECTOPOKICHUS.

B cBsa3u ¢ 3TMM M C BO3pacTalIMMU TpeOOBaHUSMHU K KOHTPOJIIO U
oOecrieyeHnt0 O€30MaCHOCTH TEPPUTOPUH, 3aHATBIX OOBEKTaMU HEPTEr30BOrO
KOMIUIEKCAa UCKIIIOUUTENIbHOE 3HAU€HHE PUOOPETAIOT pa3padoTKa U BHEAPEHUE B
MPaKTUKY HOBBIX METOAOB U CPEACTB JUATHOCTUKU JAHHBIX OOBEKTOB.

YMeHbllIeHHEe PUCKOB HEOOpATHMBIX MPOLIECCOB HM3MEHEHUN MPUPOTHON
Cpelbl U MUHUMH3ALUsl HEraTUBHBIX CJEJICTBUN HEBO3MOXKHBI 0€3 aJeKBAaTHOM
OLICHKM BCEX BapUMaHTOB MPOCTPAHCTBEHHBIX  MPOSBICHHUI, MPOLIECCOB
TpaHchOpMAIINH PUPOJTHBIX KOMILIEKCOB [26].

Ha craguu pa3pa®OTKu MPOEKTHOM AOKYMEHTALMH JUIsl CTPOUTENIbCTBA
He(TEera3oBbIX  KOMIUIEKCOB  JOJDKHBI ~ COCTABJISATBCS  KapTorpauueckue
maTepuaibl. Takue kaprorpapuueckue MaTepHuaibl JOJDKHBI BKIOYATh B ceOs:
OLICHKY MOTEHIMana YCTOMYMBOCTU NPUPOAHBIX CHUCTEM W NPOTHO3 H3MEHEHUS
IPUPOAHOTO KOMIUIEKCA.

Lenbto paboOThl SABJISIETCS OMpECIICHUE BIUSHUS 3eMelb UHPPACTPYKTYPHI
HEe(DTAHBIX MECTOPOXKICHUIM Ha COJAEp)KaHHE PTYTH B MOBEPXHOCTHBIX BOJAX Ha

OCHOBC JTaHHBIX MOHHTOPUHTA TCPPUTOPUHN JIMICH3NOHHBIX YUACTKOB.
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3anauu:

5. XapakTepucThKa 3KOJOTMYECKOW OMACHOCTU COJEPKAHUIO PTYTH B
MOBEPXHOCTHBIX  BOJAX  NPUPOAHOM cpeapl M B OTpaCIuX
MPOMBINIJICHHOCTH ¥ HE(DTSAHBIX MECTOPOKICHHSIX .

6. AHanmu3 JaHHBIX HKOJIOTHYECKOTO MOHUTOPUHTA MOBEPXHOCTHBIX BOJ 110
COJIEpKaHUIO PTYTH.

7. ObocHOBaHHE 3aKOHOMEPHOCTEU pacnpeneneHus pTYTH B
MOBEPXHOCTHBIX  BOJIaX OTHOCHUTEIIBHO 3€MeJb HUHPPACTPYKTYPHI
HE(TAHBIX MECTOPOKIACHUIA.

8. BrbiiBieHHE TPUYMH TEPPUTOPHAIBHBIX OCOOEHHOCTEH MHKOBBIX
3HaueHui Ha Tepputopun XMAO-IOrpsL.

OOBEKTOM paboOTHI SABJISETCSA COJIEPKAHUE PTYTH 3€EMJIM B MOBEPXHOCTHBIX
BO/IAaX, MOCTYMAOLIEH OT MHPPACTPYKTYpbl JULECH3UOHHBIX YYaCTKOB HEPTSIHBIX
Mectopoxaenuit XMAO.

[IpeameT ucciaenoBaHHUs - MOHUTOPUHT 3€MENb MO COAEPKAHUIO PTYTH B

IMOBCPXHOCTHBIX BOAAX JTUICH3NOHHBIX Y4aCTKOB He(bTHHBIX MGCTOpO}KIIeHI/If/'I.
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1 AHasuTHYecKHii 0030p JUTEPATYpPbI

Ha coBpemeHHOM 5Tamne pa3BUTHs 00IIECTBA MPOOJIEME UCIOIb30BAHUS U
OXpaHbl 3eMeNb yuaensercs ocoboe BHUMaHue. Ocoboe BHUMAHUE YIEISIETCS
HKOJIOTMYECKON OOCTAaHOBKE M PAIlMOHAIBLHOMY HCIIOJIB30BAaHUIO 3€MENb PalilOHOB
HedTen00bIYM.

T.A. OpunuoBoii, b.A. bauypunbiM [l] mpoBedeHBI ucCCIeIOBaHUS
aBapUIHBIX Pa3MBOB HE(PTH M MOIEITUPOBAHHE €€ TOBEACHHUS B HATYPHBIX WU
7a00paTOPHBIX  DKCIIEPUMEHTaX,  MO3BOJIMBIIME  pa3paboTarh  HAay4yHO-
METOJMYECKHE TOIXO0bI K OpPTaHU3aIlid MOHUTOpPWUHTA HE(PTSHBIX 3arps3HEHUH,
CTpPaTEerM4ecKd OPUEHTUPOBAHHOTO HAa KOHTPOJIb OCTATOYHOW HE(DTH U TIPOYKTOB
ee JIerpa/laliii B 3arpsi3HEHHOM OOBEKTE, COMPSKEHHBIX CpelaX U COMpeeIbHBIX
TEPPUTOPHSIX.

AlT. KapraieBbim [2], PacCMOTPEHBI OCHOBHBIE POOJIEMBI
He(Teo0bIBAIOIICH OTpaci Ha OCHOBE aHaiM3a SKOJOTHYECKOTO COCTOSIHUS
HECKOJIbKUX MECTOPOXKICHUH.

M.B. Edumon, H.U. Crpux, B.IIl. Kypbanos [3] B cBoeli cTaThe yAeIUIU
oco0oe BHHMMaHUE He(PTEra3oBOMy KOMIUIEKCY, KaK OCHOBHOMY (akTopy
TEXHOTE€HHOTO BO3JCHCTBUS Ha OKpYXalIlyl cpeay. MmMu mnpoBelneHa OlEHKA
COCTOSIHUA T0YB, aTMOC(HEpPHOro BO3AyXa U BOJHBIX OOBEKTOB XaHTHI-
MaHcuiickoro aBTOHOMHOTO OKpyra, MO pe3yJibTaTaM KOTOPOW MOXKHO CJeaTh
BBIBOJ O TOM, YTO HEOOXOJIMMO NPHUHATHE PATUKAIBHBIX MEp MO CHIKCHHIO
HKOJIOTMYECKUX PHUCKOB U HETAaTUBHOTO BJIUSHMS, BO3HHUKAIOIIETO B IMpOIECcce
He(dTe- ¥ Ta30100bIYM NPENPUATUIMH PETHOHA.

N3yuyenue BiausiHus HEPTEra30npOMBICIOBBIX padoT 3amangHoit Cubupu Taxxe
paccmotpenbl B.H. Makeesim u JI.B. [lucnerunsim [4]. B cBoeit pabote mmu
MPOBEJECH AaHAJIW3 3arps3HECHHS] TMOBEPXHOCTHBIX BOJA M €ro BIUSHHE Ha
MUKPO(hIIOpY, TMOCPEICTBOM UCIIOJIB30BAaHUS M O0O0pabOTKHA a’pOKOCMUYECKHUX
CHUMKOB.

J.B. MockoBueHko u A.A. Y6aiinynaeBoit [4] mpoBeaeHa OICHKA BIHMSHUS

aBapUUHBIX  pa3IMBOB U  OOBEKTOB  HMHPPACTPYKTYpbl HA  COCTOSIHHE
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MOBEPXHOCTHBIX BOA. lIpemcraBieHbl O00OOIEHHBIE pE3yJbTAThl  aHAIU3a
HEe(DTSIHOTO 3arpsA3HCHHsI TOBEPXHOCTHBIX BOJ Ha MECTOPOXKICHUSIX XaHTHI-
MaHCHIICKOr0O aBTOHOMHOTO OKpYTra, BBIIIOJHEHHOIO HAa OCHOBAaHWM JIAHHBIX,
MOCTYMAIMX B EAUHYID CHCTeMy cOopa wuHGOpPMAMA PETHOHATILHOTO
TUAPOXUMHAYECKOTO MOHUTOPHUHTA.

VYnensercs ocoboe BHUMaHHE NpoOJeMaM OCBOEHHUS HOBBIX TEPPUTOPHH,
JUKBUIAMA HE(PTEPa3IMBOB M BIHUSHHUS OOBEKTOB HE(TSIHOTO KOMILUIEKCA Ha
skocucTteMbl B 1enoM. Tak B pabore «llpumenenue reorpaduyeckux
WH()OPMAITMOHHBIX CHUCTEM I DKOJIOTHYECKOTO MOHUTOPWHTA B He(TEerazoBoM
KOMIUIEKCE»  [35] pacCMOTPEHBI ~ OCHOBHBIE ~ METOJbI  MCIOJb30BAHUS
reonH(OPMAIMOHHBIX CUCTEM B PEIICHUU 33J]1a4 IKOJIOTMYECKOTr0O MOHUTOPUHTA B
HedTerazoBoM komruiekce. [lpeanoxkena Mosienb reonHGOPMAIlMOHHON CHUCTEMBI
JUTSI MOHUTOPHUHTA, TPOTHO3UPOBAHUS U JIMKBUJAIIUU PA3IMBOB HEPTH.

Astopamu A.M. IlenenessiMm, JI.O. Illeneneroii, B.H. ®ponoseiM, P.I.
MasutoBeiM [6] paccMOTpeHBI MPOOJEMBI  AHTPONOTCHHBIX  HApPYIICHHH
OKpYXarollel MpUpoIHON cpeibl B pailoHax HeTe- U ra3o00bIYu U, B TIEPBYIO
ouepeqlb, HWHTCHCUBHOE €€ 3arps3HeHHe HePTenpoOAyKTaMU, CBSI3aHBIX C
pa3BenKou, pa3paboOTKOM, SKCILUTyaTalueld MECTOPOKICHUM U TPAHCIIOPTUPOBKOU
YTJIEBOJIOPOJIHOTO CHIPbSI.

BnusHue aHTponoreHHbIX (PakTOpoB Takke mokazaHo B jokiaae OOH mno
conepxkannio pryta B 2013 roay [43], B KOTOPOM TaK)Ke yKa3bIBACTCS BIIMSHHUC
HeTen00bIYM HA TPAHCTIOPT U TPAHCHOPMAIIUIO PTYTH B OKPYKAIOIEH cpee.

CnernuanucrtamMu, 3aHUMarOMUMUCA TpobiaeMamu  dkojoruu  XMAO
(CopomotrH, CH30B) Tak)Ke OIHMCAHO HETaTHBHOE BO3JACHCTBHE HE(PTEra3oBOIroO
KOMIUIeKca Ha oO0mmil skosorudeckuii ¢oH B XMAQO mo BceM COCTaBIISIFOITUM
sKocucTeMaM. MmMu oOTMe4aeTcsi BBICOKUM YpPOBEHb 3arpsi3HEHUS aTMOCQEPHI,
BOJHOTO OacceiiHa, naHmmadTHAs W TOYBEHHAs 3po3ust U Jpyrue (GakTophbl
HETaTUBHOTO BIIUSHUS.

B nacrosiee Bpemsi XaHThl-MaHcuCKUN aBTOHOMHBIM Okpyr - IOrpa

3aHUMaeT JHUAUPYIOIIEe MECTO T0 J00bue HepTH cpead BCEeX PETrHOHOB
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Poccuiickoit ®epepanuu. [lo odummanshoit cratuctuke B 2008 1.  56,9%
J0OBIBAEMOTO CBHIPBSI OT OOIIEro Koin4yecTBa HeQTEeAO0OBIYU MPEAOCTABUI UMEHHO
XMAO. B 2008 r. B okpyre Obuio g0o0bITO 278 MIH. T. HeTU M Ta30BOTO
KOHJIEHCATa, HA TEPPUTOPHHM PETMOHA OCYLIECTBISIOT HEAPONOJIb30BaHUE OoJiee
30-Tu kpynHeHmuX HePTeA0O0BIBAIOIIUX TPEeANPUsATU cTpanbl. [lo cocrosiHuIO Ha
1 suBaps 2008 roga B SKCIUTyaTalluyd HAXOAUTCS 278 MECTOPOXKACHUM.

Pa3zMep mpOMBIIIIEHHOTO OCBOCHHMSI U BBICOKAsl CTENEHb WHTEHCHUBHOCTHU
MPOMBIIIUICHHON Harpy3kd Ha MPUPOJHBIE TEPPUTOPUU, HECOMHEHHO, HETaTUBHO
CKa3bIBAIOTCS HA SKOJIOrn4eckom cocrostnun XMAOQO.

He MeHee HampspkeHHas SKOJOTMYECKass OOCTaHOBKAa OTMEYaeTcs
creruaiiucTaMu B 001eM BOJAHOM OacceliHe okpyra [3]. YcTaHOBJIEHO, UTO peka
O6p Ha yuacTKax B Mpelesiax aBTOHOMHOIO OKpyra OTHOCUTCS K KaTeropuu
«Tpsi3HAs» M «O4YeHb Tps3Has» [6]. Peka HWpTeiml OTHOCHUTCS K OJIHOMY U3
MaKCUMAaJIbHO 3arpsi3HEHHBIX BOJHBIX OOBEKTOB, TPEOYIOIIMX IEPBOOYEPETHOTO
OCYILECTBJICHUS ITPUPOJTOOXPAHHBIX MEPONIPUATHH [3].

B pe3ynbTaTe TEXHOr€HHOTO BO3/ICMCTBUS HA BOAHBIE 0OBEKTHI XaHThI-
MaHcuiickoro aBTOHOMHOTO okpyra - FOrpel COCTOSIHHE TMOBEPXHOCTHBIX BOJI
XapaKTepHU3yeTcs Kak HebmaromnomayyHoe [4].

[ToBcemecTHO HAOJIIOMAETCSI HECOOTBETCTBUE KAa4eCTBAa BOJIBI B MCTOUHUKAX
MUTHEBOTO BOJIOCHAOXKEHHUS YCTAHOBJICHHBIM CAHUTAPHBIM HOPMaM U IIpaBUjIaM I0
JKeje3y, Maprasily, I[BETHOCTH; B OTACJIbHBIX CKBAKWHAX - IO MYTHOCTH,
OKHCIIIEMOCTH, CEPOBOJIOPOY, a30Ty aMMOHHUs, Meau. BO MHOTMX CKBa)KMHax
HU3KOE COAECpKaHUe Kalblius, Maruus, Gropa u oxaa [5].

[ToBbIIIeHHOE COnEpkanne HEPTEMPOIYKTOB B MOBEPXHOCTHBIX BOJAX Ha
TEPPUTOPUM OKPYTa SIBISETCS XapaKTEPHBIM 3arps3HEHUEM, KOTOPOE OOYCIOBICHO
cnierupUKoi BO3IEUCTBUS HEPTEra30100bIBAIOIIETO KOMITJIEKCA.

Hedtp MoXeT momanate B BOJy B pe3yibTaTe €CTECTBEHHBIX €€ BHIXOIOB B
paiionax 3aieranus. Ho OCHOBHbIE MCTOYHUKHU 3arpsi3HCHUS CBSI3aHBI C
YEJIOBEUECKOU NEATEIIbHOCTBIO: He(dTem00bIYeH, TPaHCIIOPTUPOBKOM,

nepepadoTKON U UCHOJIb30BaHUEM HE(PTH B KAUECTBE TOIUIMBA U MPOMBIIIEHHOTO
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colpbsi. TexHoreHHble (DAKTOPBHI MPHUBOIAT TaKXKE K 3aMETHOMY H3MEHEHHIO

BOJIHOTO COCTaBa TUAPOPECYPCOB OKpYTa.

1.1 IlonsiTHE JIMLIEH3UU HA N0JIb30BAHKE HEAPAMK

Kak u3BecTHO, n0ObIYa MOJIE3HBIX HMCKOMAEMBIX SIBIISIETCA CTPATEIMUECKH
BaXHOU oTpacibio. [loaTtoMy TeppuTopus obiactu pa3OuTa Ha y4acTKH HeJp,
JUIEH3WA Ha KOTOpPhIE B JAJBHEHUINIEM IMOIY4aloT pa3IudHbIC JOOBIBAIOIINE
koMrianuu (puc 1). Takue TUIEH3UH BBIIAIOTCS B COOTBETCTBUU ¢ [lonoxkeHuem o
MOPSIKE JTUIEH3UPOBAHUS MOJIb30BaHUS HeJpaMu, YTBEPKIECHHOTO
[TocranoBnennemM BepxoBHoro Coerta Poccuiickonn @epepannu ot 15.07.92 No
3314-1, TlonoxxeHuem o ®enepanbHOll choyk0e IO IKOJIOTHYECKOMY,
TEXHOJIOTUYECKOMY W aTOMHOMY HAaJ30py, YTBEPKICHHOTO TOCTAHOBIECHUEM
[IpaButensctBa Poccuiickoit @epeparuu ot 30.07.2004 N 401, u gpyrux

HOPMAaTUBHBIX JOKYMEHTOB [4].

* Mo cocTonmmo Ha 01.01.2012 r. Ha wiicxoro okpyra
1:)2]  AeiicToyer 493 AMUENIMM Ha NPABO NONBIOBIMHA HEAPAMM, M3 HHX

wrne 8 1 s roramad/ |- X Ly

XATH-IHOBTK.

HK BAITHE®TE

YOUHE HEJPOT

Pucynox 1.1 O630pHas kapTa JUIEH3UNOHHBIX y4acTKOB XMAO
JlaHHast JUIEH3UsS NPECTaBIseT COOOM JOKYMEHT, KOTOPBIM COIEPKHUT
HEOTBHEMJIEMBIE 4acTu 51 IIPENOCTABISAETCS JlenmapraMeHTOM 1o
HEJPOIOJIb30BaHUIO (puc 2). JInneH3us sSBaseTcs J0KYMEHTOM, YI0CTOBEPSIOIUM

IIpaBo €€ BJIaACJIbla Ha IMOJIb30BAHHUEC YIYAaCTKOM HCAP B OIMPCACICHHBIX I'PAaHUIIAX B
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COOTBETCTBMM C YKA3aHHOW LENbI0O B TEYEHHE YCTAHOBJIEHHOTO CpOKAa IIPH
cOOJTI0/ICHUN UM 3apaHee OTOBOPEHHBIX TPeOOBaHUIA 1 yCIIOBUiA [4].

Pa3paboTka MecTOpOXKIeHNUI TPOU3BOIUTCS MOCIIE MOJIYUYEHUS JTULEH3UU Ha
IIPaBO TMOJIb30BAHUS HEIpaMH, a TaKXKe COIVIACOBAHUSA M OKCIIEPTU3 BCEX
TEXHOJIOTMYECKUX  CXEM, IPOEKTHOW JOKYMEHTalMu 10  OOECIEUEHUIO
pPalMOHAIIBHOTO MCIOJIB30BAHMS U OXPAHbl HEAP, OXPaHbl OKPYXKAIOLIEH Cpeasl U
0e30macHOro BeACHUs padOT, CBA3aHHBIX C PA3BEAKON MECTOPOXKIECHUN U JOObIYEH
YIIEBOAOPOAOB,  4YTO  IPEIATCTBYET  BO3MOXKHOCTM  HEPALMOHAIBHOMY

HCIIOJIb30BAHUIO HEAP.

Acnnp 1o Heap wo I, deaeparnnony oxpyry
{ MASIVOROBANIE OPIRILE, SALIBRENCIO SuICH )
NUUEH3UA
Ha NONb30BaHue Heapamm
[KTu[P ]| [oT1 600} (n]a]
Copis HOMCP LT RGO
Buasun K 6 L y

L 0y Y TocyAsp Y
cylncey AT €25 LX) T . oy il
prm Ry ALY Pid el HaseoRTOArIecKkIR ydeit'

A0 OMBRITIN)

Bamye Xouounmws Aanfepra HOpsenusa
(@D, amm, pes EyGwek rap AONTCIMMOCTH )

€ QEACHLIM HRINANCHIEM It mizaMY pasoT c6Op MAICONTONOTIUCCRIX.
na

» PP L P

upupoju "Koreamickoe
VHacrox Heap pac » Korex KoM paliore

KHSVERIomRe

paliomt, 00O Kpa, pecrty oo )
Onscanue TPRHHIL YUACTRA  READ,  KOOPARHATHL  YITIOBMX TOWCK, KOMMM

TOUOIANOR, PAIPEION I AP, HPHBOARTCK 8 HPHAOKEUHN 3
YHaCTOK HEAP MMEET CTATYC FEONOIIMECKOro oTRoa (N ipiao |

1TC0I0MICCROIO HAN 1 OpOOTD OTROIA)
Jlata oxOMMIMIE ACHCTIRA JIMUCH I or oxmiedps BOI5 s

(a0, secan, rox)

Mecru mravens
TOCYARPCTBCAMON Pet ne TPaNmN

TeSaTot W R
1

Pucynok 1.2 [Ipumep auiieH3un Ha MOJIb30BaHUE HEJpaMu

HeorpemsieMoll COCTaBHOW 4YacThIO JIMLEH3WM Ha MPABO ITOJIb30BAHUSA

HCApaMUu ABJBIOTCA JOKYMCHTBI, YJIOCTOBCPAROIINC FOpHBIﬁ OTBOA, a TaKXC
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JIOKYMEHTBI, ONPEACIAIONIME €ro NPOCTPAHCTBEHHOE IMOJIOKEHUE B IUIAHE U 110
riyouHe.

['opHBIf OTBOA TPENOCTABISETCS TMOJB30BATENI0 HEAp I pa3paboTKu
MECTOPOXKACHHIM He(TH, Ta3a U TEIVIOIHEPTEeTHUECKUX BO/I, @ TAKXKE IKCILTyaTalluu
MOJ3EMHBIX XPAHWIMI] Ta3a M NPOAYKTOB TMEpepadOTKU YTIIEBOJOPOJIOB.
PazpaboTka mecTopoknenuii HedTH WM raza 1O TOJY4YEHHUS JIOKYMEHTOB,
YIOCTOBEPSIOIIMX TPAHMUIBI TOPHOIO OTBOJA, 3a MCKIIOUYEHHEM CIy4acB
MPEAOCTABICHNS JIMIIEH3UM Ha HECKOJIbKO BHUIOB MOJb30BAaHUS HEApaMu
(COBMEIICHHBIX JMIEH3UW), WM 3a NpeAeslaMd 3THX TpaHul] 3alpeniaeTcs.
[Tonp30BaTens HEAP, MOTYUUBIINN TOPHBIA OTBOJ, UMEET UCKIIOUUTEIBLHOE MTPABO
OCYLIECTBJISITh B €ro TIpaHUIaX II0Jb30BaHUE HEIpPaMH B COOTBETCTBUU C
MPEIOCTABJICHHOW JINIIEH3UEN [4].

JInneH3us CONEPKUT yCIIOBUS MTOJIb30BAHNS HEJP:

1. OOuue nmonoXeHuss — KOMy M Ha KaKUX OCHOBAHUAX IMPEAOCTaBIISIFOTCS

IpaBa MoJIb30BaHUEM HEJP.

2. I'panuna ydactka HeOp — IJI€ HaXOOUTCA YYAaCTOK, Kakas IUIOIIAllb U

Apyrue HeoOXOIMMBbIE XapaKTEPUCTUKH.

3. Buasl paboT Ha yyacTKe HEAp U CPOKU UX BBIIOJTHEHHUS.

4. TpeboBaHus MO0 PaLlMOHATILHOMY HCIIOJIb30BAHUIO M OXPAHE HEZP, OXpaHe

OKpYXarollen cpeibl U 0€30MacHOMY BEJEHUIO padoT.

5. Hanoru u coopsi.

6. Yc10BHS NOJB30BaHUS T€0JI0THYECKON HH(POPMALIHH.

7. OTYETHOCTb.

8. KOHTpOJb 32 NCITONIB30BAHNUEM YCIIOBHI MOJIB30BaHUS HEIPaAMHU.

9. Ilpekpatienus npaBa MoJib30BaHUA.

10. ITpouee.

Takxe B cocTaB MpuIOkKEHUS BXOAUT Cxema pacroyIoKEHUsl yJacTKa Heap,
0030p MpeAbIIyIIUX MOJb30BaTENeH HellpaMu MPEJOCTABISIEMOr0 ydyacTKa, a Tak

ke Apyras HeoOxomumas wHGoOpManms. [JTaBHBIM PpETyIUPYIONIMM aKTOM B
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naHHoW oOnactu siBiserca 3akoH Poccuiickort @enepamuu ot 21.12.1992r.
No2395-1 «O nenpax» [5].

[Tocne odopmieHuss TOpHOro OTBOJA B ILIEIOM Ha HE(DTSIHOE WIIM Ta30BOE
MECTOPOXKACHHE, 0HOPMIIIETCSI BpEMEHHBIN U MOCTOSIHHBIN 3€METbHBIA OTBOJ TS
CTPOUTEIHCTBA TPOU3BOICTBEHHBIX 00BEKTOB. COrIacHO HOpMAaTHBAM:

o JUISl pa3BEIOYHBIX CKBAXKUH 3€MJISI OTBOAUTCS TOJIBKO BO BPEMEHHOE
I0JIb30BaHuEe pa3zmepoM oT 1,7 go 2,5 ra miusgd HePTIHBIX (B 3aBHCHMOCTH OT
OypoBOTo CTaHKa) u 3,5 Ta 1) Ta30BBIX CKBAXKHH;

o JUISL OKCIUTYyaTal[MOHHBIX CKBAKUH 3€MJISI OTBOJUTCS B MOCTOSIHHOE U
BO BPEMEHHOE M0JIb30BaHue. Bo BpeMEHHOE MOJb30BAHHME 3€MJISi OTBOAMTCS Ha
BpeMsi OypeHUs CKBaXKUH.

[Ton ocHOBaHME KYCTOBBIX IUIOIAZOK 3€MJISI OTBOJIWTCA ISl TEPBOM
CKBaXXMHBI BO BpEMEHHOE (MIOCTOSIHHOE) TOJIb30BaHue Tuiomaasio ot 1,6 (0,36) ra
10 2,1 (0,36), Ha KaxayI0 TOCIEAYIONIYI0 cKkBakuHy nobasisercs 0,5 (0,1) ra. B
YCIIOBUSIX HOPMAJIBHOTO TPYHTa, IIOCIIE€ T€0JIe3MUYEeCKOM pa3OMBKU IUIOMIAIKU
KycTa, OyJibJI03€paMy CHUMAETCSl PACTUTENbHBIA CIOM MOYBBI U YKIIAJIbIBAETCS B
rypThl. Bed miomanka Kycta OTCHIIAETCS ECYaHO-TPAaBUMHOM CMECHIO.

CrpouTenbHbI TeHEpajdbHbIM IJJaH OOBEKTa - OCHOBHOW JOKYMEHT B
MPOEKTE OpraHU3alluh CTPOUTENHCTBA, COCTABJICHHBIM Ha Tomorpaduyeckon
OCHOBE 10 MaTepuaigaM U3bICKaHHWM TUIONIaNoK U Tpacc B macmirade 1: 10000 mo
1:100000. CtpouTenbHBIi TeHEPaNbHBIA IUIAH TMO3BOJIAET HauWOoJee TOJIHO
OTpa3uTh OOMIYI0 CXEMy OpraHU3alMh CTPOUTEIILCTBA B COOTBETCTBHUHM C
WH)KEHEPHO — TEOJIOTUYECKUMH, KIMMATUUYECKUMU, TOomorpauuecKuMu U
IPOYUMHU YCIOBUSMH, a TaKKE€ CO CXEMOW COOTBETCTBYIOIIMX MKEJIE3HBIX U
aBTOMOOWJILHBIX JIOPOT, BOJHBIX TMyTeW, JUHUN CBs3u. Ha paHHOM TmmaHe
n300paxarT reorpaduyeckoe IMOJOoKEeHHEe OOBEKTa B paMKax CHUTYal[MOHHOTO
miaHa ¥ B COOTBETCTBYIOIIMX  YCJOBHBIX OOO3HAYEHUSX  IMOKA3BIBAIOT
PaCIOJIOKEHHUE CTPOSIIINXCS OOBEKTOB M TPAHCIIOPTHBHIX KOMMYHHUKAIIUH.

Cneunduka pa3Butus HEPTIHOTO MECTOPOXKIEHUS B IMPOLIECCE €ro

pa3paboTKi OOYCJIOBJIGHa COCTOSIHUEM €ro W3Y4eHHOCTH. B TeueHue Bcero
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NepUoJa 3KCIUTyaTallud MECTOPOXKACHHS, €r0 HM3y4yaroT, YTOYHSIOT IMOKAa3aTellu.
[losTOMy «reHepalibHasi CXeMa MPOMBICIOBOTO OO0YCTPOMCTBa» — BaXKHEWIIIHA
JIOKYMEHT IJJAHOMEPHOTO U PAllMOHAIBHOTO PAa3BUTHS MPOU3BOACTBEHHBIX
MOIIIHOCTEN MTPU OCBOECHUHU U Pa3pad0TKE MECTOPOKICHUS HE TOJIBKO B HAYAJIbHBIN
nepuo 00yCTPOMCTBA, HO M MPH MOCIICYIONIEM Pa3BUTHH MOIIHOCTEH [19].
CxemMa  reHepaJbHOrO  IUIaHA  MECTOPOXKACHHUS  IpEeAyCMaTpUBaeT
pa3MeIIeHne yCTheB HEPTSIHBIX, Fa30BbIX, HATHETATEIBHBIX OJUHOYHBIX M KYyCTOB
CKB&)XWH, TPYNIOBBIE 3aMEpHbIE YCTAHOBKH, JOKMMHAsi HAcOCHas CTalusl.
YCTAaHOBOK IMIPEIBAPUTEIBLHOTO COpOCa IUIACTOBBIX BOJ, KYCTOBBIX HAaCOCHBIX
CTaHI[M{, WHXEHEPHbIX KOMMYHHUKaIMil (aBTOOOpOr, HE(MTENpOBOJOB U
ra3onpoBOJOB, BOJOBOJOB, JIMHHW JJIEKTpOIIEpeaayd, JMHUM CBSI3H, KaTOJAHOU
3aIlMThI), 0O0ECIeUYnBAIOIIMX MPOLECCH cOOpa M TPAaHCIOPTHUPOBKH MPOAYKIIUU
CKBa)KUH, a TAKXK€ CHAOXKEHHE JIEKTPOIHEPTUEN, TEIIIOM, BOJON U BO3AYXOM.
Pa3smenieHue NOpOM3BOJACTBEHHBIX UM BCIIOMOTATENbHBIX  3JaHUN U
COOPY)KEHUI HEOOXOJMMO TPOM3BOAUTH MO HUX (PYHKUMOHAIBHOMY H
TEXHOJIOTHYECKOMY HA3HAYEHUIO C YYETOM B3PBIBHOW M IOXKapHOW OMNACHOCTH.
[Ipn pasMenieHuu COOpPYKEHHM HePTeA00bur Ha MNPUOPEKHBIX YYaCTKAX
BOJIOEMOB IUUIAHUPOBOYHBIE OTMETKHM IUIOIIANOK IpuHUMaroTcs Ha 0,5 M Beie
HAMBBICIIETO TOPU30HTA BOJI C BEPOSTHOCTBIO €0 MIPEBBILICHNS OJIMH pa3 B 25 JIeT

(yctbs ckBaxuH, ['3Y) u ogun pa3s B 50 ser.

1.2 OTpacieBble 0c00eHHOCTH HeQTEra30Boro KOMILIeKca

IlepBoii  xapakTepHOl  0CO0CHHOCTHIO  He(Tera’oao0bIBAKILETO
MPOM3BO/ACTBA SBIISIETCA MMOBBIIIEHHAS OMIACHOCTD €ro MPOAYKIHH, TO ECTh CAMOTO
noosiBaeMoro  Quirousia — HepTH, Ta3a, BBICOKOMUHEPAJIU30BAaHHBIX W
TEPMaJIbHBIX BOJ. [7]. DTa MpOAYKIUS HE TOJIBKO MOKApOONacHas, HO U BpeJHa IO
CBOEMY XMMHUYECKOMY COCTaBy, THIAPO(HOOHOCTH, a TaKkKe MO0 BO3MOKHOCTH Ta3a B

BBICOKOHAMOPHBIX CTPYysX AUPGYHAUPOBATH Yepe3 KOXKY BHYTpb opranusma. ['a3
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Ipyu CMENIEHWHW C BO3JAYyXOM B ONPEACHEHHBIX MPOMOPIUAX obOpasyer
B3PBIBOOIIACHBIE CMECH.

Bropoii  oco0eHHOCTHIO  HedTerasogoObIBAOIIEr0  NMPOU3BOJACTBA
SBJIIETCS TO, YTO OHO CIIOCOOHO BBI3BIBATH MTPEOOPA30BaAHMUSI IPUPOTHBIX OOBEKTOB
3eMHOM KOphI Ha Ooybmux riayomHax — g0 10 — 12 teic. M. [19] B mporecce
OypeHus, pa3paboTKu u OCBOCHUS CKBA)KUH OCYIIECTBIISIOTCS
NIMPOKOMACIITA0HbIE M BEChbMa CYIIECTBEHHbIC BO3JCWUCTBUSI Ha ILUIACTHI
(HedTsHBIC, Ta30BBIC, BOJIOHOCHBIE W Jp.). Tak, MHTEHCUBHBIM OTOOp HEPTH B
OOJIBIIIMX MaciTabax W3 BBICOKOMOPUCTHIX MECUYAHBIX IJIACTOB-KOJIJIEKTOPOB
MPUBOJIUT K 3HAYUTEILHOMY CHIDKCHHUIO TUIACTOBOTO JIaBJICHUS, T.C. JIaBJICHUS
mactoBoro ¢uonga — HedTH, raza, Bojabl. Harpys3ka OT Beca BBIIIENEKAIINX
MOPOJT MEPBOHAYAIILHO MOJJEPKUBANIACh KaK 3a CUET HANpPSKEHUU B MOPOJTHOM
CKeJIeTe IJIACTOB, TaK U 3a CUET JABJICHHS IUIACTOBOTO (IIIOMAAa HA CTEHKHU TOp.
[Ipy CHMKEHUU TIACTOBOTO JIABJIICHUS MPOUCXOAUT MEepepacipeeieHue Harpy3Ku
— CHIW)KaeTCsl JaBJCHUWE HAa CTEHKU MOp U, COOTBETCTBEHHO, MOBBIIIAIOTCS
HalpspKeHUsT B TOPOJIHOM CKEJNETEe IulacTa. JTH MPOUECCHl JOCTUTalOT TaKHUX
IIUPOKUX MACIITabOB, YTO MOTYT HPUBOIUTHL K 3E€MIICTPACEHUSIM, Kak ObLIO,
Harmpumep, B Hedrerorancke.

CoBpeMeHHass TEXHOJOTHUS KpEIJICHUSI CKBAXKHUH B TIpoliecce OypeHus
HECOBEPIIICHHA U He o0ecrnieunBaeT HaAEKHOTO Pa3o0IIeHHS IIACTOB 32 00CaHOM
kojoHHoW. Ilo »dTOM mpUYMHE, TPOUCXOAIT TEPETOKU  (IIOUIOB U3
BBICOKOHAMOPHBIX IUIACTOB B HU3KOHAMOpPHBIE, T.€. Yallle BCEro CHU3Y BBepX. B
UTOTE PE3KO YXYAIIAETCS Ka4eCcTBO BCell rusipocdepsl. [7]

Tperbeii 0co0eHHOCTHIO He(dTerazogo0bIBAIOIIEr0 MPOU3BOACTBA
SBJISIETCA TO, YTO TPAKTHYECKU BCE €ro OOBEKTHI, NMPUMEHSEMbIe MaTepHUalbl,
o0OpyZI0BaHUE, TEXHUKA SIBIISIOTCS HMCTOYHHUKOM TIOBBIIIEHHOW OmacHOCTH. [7]
Croma e OTHOCUTCA BECh TPAHCIOPT M CICUTEXHUKAa — aBTOMOOWIIbHAS,
TpaKTOpHas, aBua u T.II.

OmnacHbl TPyOOTIPOBOIBI € JKUJIKOCTSIMH M Ta3aMU T10J] BHICOKAM JIaBJICHUEM,

BCC OJICKTPOJIMHHUHK, TOKCHUYHBI MHOTHUC XHMHUUYCCKHUC PCArCHTbI WM MaATCpHalibl.
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Moryt mnocTynaTb U3 CKBaXWHbBl M BBIICIATHCS M3 pacTBOpa TakKue
BBICOKOTOKCUYHBIE Ta3bl, KaK, K IPUMEPY, CEPOBOJIOPO/T; SBIISIIOTCS IKOJIOTHUECKU
OMMACHBIMU (DaKesbl, B KOTOPBIX CKUTAaeTCs HEUCTIONb3YEMBIN MOMYyTHBIM HEPTIHOM
ras.

Bo wusbexanue ymepba OT 3TUX ONACHBIX OOBEKTOB, MPOAYKTOB,
MaTepualioB cHCTeMa cOopa W TpaHCnopTa HePTH U ra3a JO0JDKHAa ObITh
repMETHU3UPOBAHA.

Opnako aBapuM Ha YKa3aHHbIX OOBEKTaxXx, a TakXke Ha TMapo- W
TJIMHOTIPOBO/IaX MPUBOJIAT K OYEHB TSHKEIBIM 3KOJIOTHYECKUM TTOCHEACTBUAM. Tak,
MOPBIBBI HEPTEITPOBOJAOB U TIIMHOIPOBOAOB 3arpsA3HSIOT 3€MJIU, TTOUBBI, BOJIBI.

YeTBEpTOil 0C00€HHOCTHI0O HedTerasonodbIBAIEr0 MPOU3BOACTBA
ABJSIETCA  TO, 4YTO JJII €ro OOBEKTOB  HEOOXOAMMO  H3bIMATh W3
CEIIbCKOXO3SIIICTBEHHOTO,  JIECOXO3SIICTBEHHOTO  WJIM  HWHOTO  IOJIb30BAHUS
COOTBETCTBYIOIIME YYacTKH 3emuid. WHbIMU cioBamu, HedTerasoio0biBaroIiee
MPOU3BOJACTBO TpeOyeT OTBOJA OOJIBIIMX YYAaCTKOB 3€MJIM, B TOM YHCIE Ha
BBICOKOMPOJAYKTUBHBIX yroabsix [7]. Camu ke 0OBeKThl HEPTSIHOTO KOMILIEKCa
(CKBaXXMHBI, NYHKTHI cOopa He(pTH) 3aHUMAIOT OTHOCUTEIBHO HEOOJbIINE
IJIONIA/IKA B CPAaBHEHUM, HAPUMEpP, C YrOJIbHBIMM Kapbe€paMu, 3aHUMAIOUIUMU
OuYeHb OOJBINNE TEPPUTOPUU (KaK caM Kaphep, TaK U OTBAJIBI BCKPBIITHBIX MTOPO/T).
Opnnako unciio o0beKTOB He(hTerazo00bIYM OUEHb BEIHUKO.

Taxk, dhona ckBaxxun B HedTeq00be 01M30K K 150 ThicsuaM. BBuay oueHb
OOJIbIION Pa3OpOCAaHHOCTH OOBEKTOB HEPTIHOIO KOMILIEKCAa OYEHb BeEJIMKa
NPOTSHKEHHOCTh KOMMYHHUKAIIUH — TOCTOSHHBIX W BPEMEHHBIX aBTOAOPOT,
YKEJIE3HBIX I0poT, BOAHBIX myTel, JIDII, TpyOonpoBoI0B pa3muyHOro Ha3HAUYCHHUS.
[TosToMy OO01Ias mIomaab OTBOAUMBIX MMOJ 100Uy HE(TU U ra3a 3eMelb - MallieH,
JIECOB, CEHOKOCOB, TTACTOMIII, SITSIBHUKOB JJOCTATOYHO BEJIMKA.

IIsaTo0ii 0c00eHHOCTHIO He(pTerazono0bLIBAKILETr0 MPOU3BOACTBA SABIISIETCS
OTPOMHOE KOJUYECTBO TPAHCIIOPTHBIX CPEICTB, OCOOEHHO aBTOTPAKTOPHOMU
TeXHUKUA. Bes 3Ta TeXHMKa — aBTOMOOWIIbHAS, TPAKTOPHAs, pEYHbIE U MOPCKHUE

Cylla, aBUATEXHUKA, JABUTATE]Id BHYTPEHHETO CrOpaHus B MNPUBOJAX OypOBBIX
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YCTaHOBOK U T.J. TaK WM WHAYe 3arps3HIIOT OKPYKAIOIIYIO Cpeay: aTMocdepy —
BBIXJIONMHBIMH Ta3aMH, BOJbI W TOYBEI — HEPTENPOIYKTaMU (IHU3EIIbHBIM
TOILJIMBOM U Macyiamu). [19]

XapaxkTep BO3JEHCTBUS HA SKOJIOTHIO OOYCIOBJIEH, B YACTHOCTH, U TEM, YTO
BCE TEXHOJOTMYECKHUE TPOLECChl He(Tera3o00bIBAIONIET0 MPOU3BOJCTBA —
pa3Benka, OypeHue, JA00bua, rmepepabOTKa, TPAHCIOPT —  OKa3bIBAIOT
OTPULIATEIBHOE BIMSIHUE HA OKPY>KAIOIIYIO CPELY.

[Ipu noGeiue HedTH 00BEM, KAUECTBEHHBIM M KOJMYECTBEHHBIM COCTaB
3arpsI3HSIONIMX BEIIECTB OMPECISIIOTCS  (PU3UKO-XMMHYECKMMH CBOWCTBAMU
U3BJIEKAeMOTO (QIIIOU1a, TEXHOJOTHEN pa3pabOTKH 3ajiexeil, cuctemMoil coopa u
TpaHCHOPTUPOBKU HedTH. [19]

[Ipy  mpoBegeHUM  TreOJIOrOpa3BeOYHBIX  pabOT,  AKCIUTyaTalHH
MECTOPOXKACHUN W TPAHCIOPTUPOBKE HEMTU MPOUCXOJIUT H3IBATHE 3EMETBHBIX
IIOMIACH, 3arpsi3HEHHE MPHUPOIAHBIX BOJ U aTMocdepbl. Bce KOMIOHEHTHI
OKpYy’Karoliei cpeabpl B pailoHax He(TeI0O0blYd UCIBITHIBAIOT HWHTEHCUBHYIO
TEXHOT€HHYI0 HAarpy3Ky, 0P OTOM YPOBEHb HETATUBHOIO BO3JCUCTBUS
onpeensieTcss MaclTadaMy U MPOIOJKUTEILHOCTBIO AKCILTyaTalluy 3ai1exeit Y B.

[Tpoueccel pa3Benku, OypeHus, 100bIYU, MOATOTOBKH, TPAHCHOPTHUPOBKU U
XpaHeHus: HeTH u Taza TpeOyIoT OOIBIINX 00HEMOB BOJIBI /IJIsI TEXHOJIOTHYECKUX,
TPAHCIIOPTHBIX,  XO3SIMCTBEHHO-OBITOBBIX M MPOTUBOIMOXKAPHBIX  HYXI C
OJTHOBPEMEHHBIM COpPOCOM TakHUX K€ OOBEMOB BBICOKOMUHEPAIN30BaHHBIX,
collepKallluX XWMHUYECKHE pPEareHTbl, MOBEPXHOCTHO-AKTUBHBIC BEIIECTBA U
He(TEeNpPOAYKThI, CTOUYHBIX BOA. [19]

Hcrounnky  3arps3HEHUs] TEPPUTOPUUM U BOJHBIX  OOBEKTOB  Ha
He(dTenpombIciiax MPUCYTCTBYIOT B TOW WM MHOM Mepe Ha JII0OOM ydacTke
TEXHOJIOTUYECKOW CXEMBbl OT CKBXHHBI 10 HEPTIHBIX pe3epByapoB
HedTenepepadbaThIBAIONINX 3aBOJIOB.

OCHOBHBIMU 3arpsI3HUTEISIMU OKPY>KAIOIIEH CpeAbl MPU TEXHOJIOTHYECKUX
npoiieccax HedTeA00buM SBIAIOTCS: HEDTh M HEPTENPOIYKTHI, CEPHUCTHIC M

CCPOBOAOPOACOACPIKAIINEC I'a3bl, MUHCPAIN30BAHHBIC IIJIACTOBLIC N1 CTOYHBIC BO/bI
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HE(PTENPOMBICIOB M OypeHusi CKBaXXWH, IIJamMbl OypeHus, Hedre- u
BOJIOMOJITOTOBKYA M XMMUYECKUE PEareHThl, MPUMEHSIEMbIC JIJIsI MHTECHCU(PUKAIIUU

nporieccoB HePpTe100bI1YH, OYpPEHUS U MOJATOTOBKH HE(PTH, Ta3a U BOJIBI.

1.3 IlonsiTHE 3KOJOTrHY€CKOr0 MOHMTOPUHI A

B cootBerctBUM co cT. 27 3akoHa XMAO «O0 oxpaHe OKpyxk aroIlleu
MPUPOJTHON Cpelibl U IKOJOTUUYECKON 3alUTE HACEJIEHUSI aBTOHOMHOTO OKPYTray,
NPEANpPUATHS W MHbIE OpPraHU3allu OCYLIECTBIAIOIINE HAa TEPPUTOPUU
aBTOHOMHOI'O OKpYra HCIIOJIb30BaHUE MPUPOJHBIX PECYPCOB, XO3SUCTBEHHYIO
WIM UHYI JIeSTeIbHOCTh, OTPHULATEIBHO BIUAIONIYI0O Ha COCTOSIHHE
OKpYKalolleld MPUPOJHON Cpelbl, OTACIbHBIX MPUPOJIHBIX PECYPCOB, 00S3aHBI
BECTH MOHHUTOPUHT AHTPOMOTEHHBIX HMCTOYHUKOB M 30H HX BO3JCUCTBUS,
COCTOSIHMSI HCHIOJIb3YEMBIX IPUPOJHBIX PECYPCOB, Y4YET BO3AECHCTBHUS Ha
OKPY>XKaIoIYyI0 MPUPOIHYIO cpeay [16].

DKOJIOTUYECKUI MOHUTOPUHI OKPYKAlOlIEeW Cpeabl MPECTaBIsieT CcO00M
CUCTEMY PETYJISIpHBIX HaOIt0JeHUM, cOopa, HAKOIUICHHUS, 0OpabOTKM U aHaIM3a
nH(pOpMaIIK, OLEHKU COCTOSIHUSI OKPYXKAIOIIECH Cpe/ibl U MPOTHO3a €€ U3MEHEHUH
MO/ BIUSHUEM E€CTECTBEHHBIX MPHUPOJHBIX (HAKTOPOB, HEIAPOIOJIH30BAHUS U
JIpYTUX  BUJIOB  XO3SIUCTBEHHOM  JedarelbHOCTH. (OCHOBHBIMM  33JayaMu
MOHUTOPHUHTA SIBIISIOTCS MOJydyeHue, 00padoTka M aHaIU3 JAHHBIX O COCTOSTHUU
HEJIp, OLIEHKA COCTOSIHUSA HEIpP U MPOTHO3MPOBAHUE €ro U3MeHeHui [15] .

[Ipyu 060CHOBaHUU CHUCTEMBI SKOJIOTHYECKOTO MOHUTOPUHTA JIUIIEH3UNOHHOMN
TEPPUTOPUM UCIIOIB3YETCS IIMUPOKO H3BECTHBIM KOMIUIEKC METOJOB: XUMHUKO-
AHAJIUTUYECKUH, CPaBHUTEIHHO-MOP(OIOTUUECKHH, naHAmadTHRIH,
CpPaBHUTENbHO-TeOrpaduueCKuii, CTATUCTUUECKUH.

CoriacHO MHCTPYKIIMH 1O KOHTPOJIIO HAJ[ COCTOSHUEM TOYB Ha 00BEKTax
npeanpuatuii HedrerazomoosiBaronux npeanpustauii P/ 39-0147098-015-90 B
HACTOSIEE BPEMSI CYIIECTBYET TPU METOAa KOHTPOJIS:

- BU3YaJIbHBIN,
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- MHCTPYMEHTAIIBHBIN ((PU3UKO-XMMHUECKHE METO bl aHaIN3a),

- OmoJsIoruYecKuii (MeTo ] OMOMHIUKAIIHN ).

BusyasbHbli METOJ HCIOJB3YETCS HJisi €KEIHEBHOrO0 HaOIONCHUS 3a
COCTOSIHUEM  3eMeNb. VHCTpyMEHTaJIbHBIA  METOJ  aHajiu3a  IO3BOJISET
UJACHTU(GUIIMPOBATh TOKCHUKAHTBI, @& TaK K€ JacT TOYHYI KOJUYECTBEHHYIO
uHpopmaIuio o0 ux cojepkanuu. MeTos1 OMOMHANKALIMY OLIEHUBAET MATOT€HHbIE
(dakTOpbl KOCBEHHO - Yepe3 Ouonornyeckoe aeictaue [10].

KoHTponp 3a COCTOAHMEM TIOYB OCYIIECTBISIETCA HAa BCEX CTagUsAX
pa3paboTKu MECTOPOXKICHUS HEPTH W HCIOIB3YS T€ WJIA MHBIE METOABl peliacT
3a1a4d 10 OXPAHE M PALMOHAIBHOMY HWCHOJIB30BAHHUIO 3EMEIBHBIX PECYPCOB.
OCHOBHOM NPUHLHUI HKOJOTMYECKOTO MOHMTOpPUHra — oOpamarh TIJIaBHOE
BHUMAaHHE Ha OTKJIUK U PEAKIHI0 3KOCHUCTEM. DKOMOHUTOPHUHI B3aHMMOCBSI3aH C
(OHOBBIM MOHUTOPUHIOM OMOC(EPBI, IMEHHO IO 3TOMY SKOMOHUTOPHHT CBS3aH C
JIByMsI OCHOBHBIMHU HalpaBJIe€HUSAMH II100aIbHOIO MOHUTOPUHTA:

1. OneHka  KpUTHYECKMX MpOOJEM  OXBAaThIBAIOUIMX 3 Cpelbl
(aTMocdepHbIil  BO31yX, IOBEpPXHOCTHBIE BOJABI, I[10YBa), BO3HUKAIOIIUX B
pe3yJabpTarTe IeATeIbHOCTH YEJIOBEKA.

2. OneHka  peakuMM  HAa3eMHBIX  JKOCHUCTEM Ha  TEXHOTEHHOE
BO3/ICUCTBHE.

OmnpeneneHsl cneayromue MoAXoAbl IPU MPOBEACHUN SKOMOHUTOPUHTA JIJIs
pelIeHus mpooIeM:

e BrisiBieHME WHAMKATOPOB COCTOSHUS OKPYXKAIOWIEH CpeIbl; OTH
WHIUKATOPbl JOJKHBI OTPaKaTb H3MEHEHUsT B DSKOCHCTEMAaX, CBA3AHHBIX C
BO3JICICTBHEM 3arpsA3HEHUN; CI0J1a OTHOCUTCS BBISBICHHE TECT-OPraHU3MOB.

e Ananmu3 mnyTed W TpoleccoB TpaHChHOpMAlMKM M BKJIIOYEHUS B
IIPUPOIHBIN KPYTOBOPOT 3arpsiI3HEHUN OKPYIKAIOLIEH CpEebl.

DKOJOTrM4eCKH MOHHTOPHHI 3€Mejb OpPraHu3yeT W MPOBOAUT HAOIIOJEHHUS 3a
W3MEHEHUEM TaKMX MOKa3aTesiel MoYB, Kak:

® MEXaHUYECKHH COCTaB;
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® TI'PaHyJIOMETPUUYECKUHN COCTAB;

® COJEpKaHUE I'yMycCa;

® KHUCJOTHOCTB;

e KapOOHATHOCTb;

® TOJTOIJIEHUE, 3a00JIaYMBAaHUE U OIYCTHIHUBAHUE;
® 3aCOJICHUE;

¢ 3arpA3HCHUC ICCTUINAAMU, TAKCIBIMU MCTAJUIaMH, PAJHUOHYKINIaMHU U
APYIruMH BpCAHBIMH BCIICCTBAMU,

¢ THUIIbI U CTCIICHb MHUHCPAIIN3AlHU ITOBCPXHOCTHLIX BO/,

® YPOBCHb U XUMHUYECKUU COCTAB MOI3EMHBIX BOJI.

Orcrola, OCHOBHBIMM  HANpaBICHUSAMH  MOHUTOPHHTOBOTO  cOopa
uHOpMaIUU  SIBJISIIOTCA: HAONIOACHUS 3a COCTOSIHUEM Ouocdephl, OIICHKA,
MIPOTHO3 COCTOSIHUS, OTPECICHUE CTEMEHW aHTPOTIOTEHHOTO BIMSHHS Ha
OKPYXAIOIIyIO CPEIy, BbISIBICHUE UCTOUHUKOB BO3JICHCTBUSA, & TAKXKE B3aUMOCBSI3h
MEXIy MTPUPOTHBIMH KOMIIOHCHTAMH.

1.3.1 MOHMTOPHHT MOBEPXHOCTHBIX BOJ

Bona sBnsgercs Takxke BaKHEWIIMM pecypcoM. Ha teppurtopum okpyra
MTOBEPXHOCTHBIC BOJIBI MHTEHCUBHO HCIOJIB3YETCS] B XO3SHWCTBEHHBIX IIENAX, KaK
JUTs1 OBITOBBIX TaK Y MIPOU3BOICTBEHHBIX HYXK/I.

OcHoBaHueM JJi TPOBEJICHHUS] MOHUTOPHUHTA TTIOBEPXHOCTHBIX BOJI SIBIISIETCS
[Tocranosienune IlpaBurensctBa Ne 307 ot 14 mapra 1997 r [42]. Tlopsmok
OpraHu3allid MW TPOBEACHUS HAOMIOJECHUNH B IMYHKTaX PEXUMHBIX paldOT
onpenenieHsl OCTom 17.1.3.07-82 u MYV, 1984.

uapoxuMuyeckue HAOMIOACHUS TPOBOIATCS 4 paza B TOI: Iepen

JCAOCTABOM, IICPC CXOJO0M JibJAd, BO BPEMs IMOJIOBO/JIbiA, U B JICTHYIO MCKCHb. B
9TH MOMCHTBI HPOUCXOTAT KAa4YCCTBCHHLIC H3MCHCHHUS COCTaBa BOJ U HauoOoJiee
OUCBHUIHO IIPOABJICHHUA TCXHOI'CHHBIX BOSI[GfICTBHfI Ha THAPOXHUMHYCCKHUC

apaMeTpsbl.
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Bepxunii (nepBblii) (POHOBBIN CTBOP YCTaHABIMBAIOT B 1 KM BBIIIE€ TIEPBOTO
VCTOYHHKA 3arpsA3HEHUS.

Bb160op cTBOpOB HUKE MCTOYHMKA (MM TPYIIIBI HCTOYHUKOB) 3arpsi3HEHUS
OCYLIECTBJISIFOT C YYETOM KOMIUIEKCA YCJIOBHH, BIUSIOIIMX Ha XapakTep
pacrpoCTpaHEHHUsl 3arpsI3HSIONINX BEIIECTB B BOAOTOKE. [0 cTBOpOM MOHMUMAKOT
YCJIOBHOE IMTONEPEYHOE CEYEHUE BOIOEMA WIIM BOJOTOKA, B KOTOPOM MPOU3BOAUTCS
KOMILJIEKC palOT I MOJYy4YEHHs JaHHbIX O KayecTBe BOJbI (CIpaBOYHHK I1O
ruapoxumun, 88r.). MecTomnojoKeHHe CTBOPOB YCTAaHABIMBAIOT C YYETOM
OCOOCHHOCTEM CaMOro BOJHOTO OOBEKTa, a TaKXKe C YYETOM PacCIOJIOKECHHUS
VMCTOYHHUKOB 3arpsi3HEHMs, KOJMYECTBA, COCTaBa M CBOMCTB cOpachIBa€MbIX
CTOYHBIX BOJl, HHTEPECOB BOAOIIOIb30BATEIEH.

KonuyecTBOo BepTHKaneil B CTBOpPE Ha BOJOEME ONpPENEINSETCS IIUPUHOU
30HBI 3arPsA3HEHHOCTH: NIEPBYIO BEPTHUKAJb PACIOJIaraloT Ha PACCTOSHUM HE Jlajee
0,5 kM or Mecra cOpoca CTOYHBIX BOJA WM OT Oepera, IOCIEIHIOD —
HEIMOCPEICTBEHHO 3a rpaHulel 30HbI 3arpsa3HeHus (CrpaBOYHHK 11O THAPOXUMHUH,
88r.).

KonuyecTBO ropr30HTOB Ha BEPTUKAIM ONpEAENseTcss TyOuHON BoaoeMa
WM BOJOTOKAa B MECTE M3MEPEHUS: MPHU MIyOMHE 0 5 M yCTaHABJIMBACTCS OJMH
ropu3oHT (y moBepxHoct — B 0,2—0,3 M OT MOBEPXHOCTH BOJIBI JICTOM U Y HUXKHEH
MIOBEPXHOCTH JIbJIa 3UMOIA).

OueHka KadecTBa IOBEPXHOCTHBIX BOJ, OTHOCAIIMXCA K 4 Karteropuu
koHTposs kadecTBa 1o 'OCT 17.1.07-82 - sTto 6010Ta, BpEeMEHHBIX BOJOEMBI U
BOAOTOKH. [lapameTphl kauecTBa BOJABI UCHONB3YIOTCSA T€ K€, YTO U MPU OLIEHKHU
KauyeCcTBa BOJ.

I'uapoGuonornueckue mapameTpsl OlleHUBarOTCs 1 pa3 B roja B 4 Toukax Ha
(P 52.24.564-96, PI 52.24.565-96, PI 52.24.620-2000). Ot6op mpod
300IJTAHKTOHA U OEHTOCA MPOBOIUTCS MAPAIIIEIBHO.

[ToBepXHOCTHBIE BOJIBI CIY>KAT MHIUKATOPAMHU SKOJIOTUUECKOTO COCTOSHUS
BOZI0OCOOPHOTO OacceiiHa M YyTKO pearupyroT Ha aHTPOIMOTEHHOE BO3/ICHCTBUE B

cly4dae MOCTYIJIEHUS 3arpsi3HUTEIECH.
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Cpenu mUpOKOTO Kpyra 3arpsi3HSIONMX BEHIECTB IMOBEPXHOCTHBIX BOJI
3HAYUTEIbHOE BHUMAHUE YJIENACTCS M3YYEHUIO COCIMHEHUN TSKENbIX METAJLIOB
(TM), NOCKONBKY OHH OKa3bIBAIOT CYIIIECTBEHHOE BIHSHHE HA pa3BUTHE H
GYHKIIMOHUPOBAHUE BOJHBIX OPTaHU3MOB KaK PACTUTEIHHOTO, TaK M KUBOTHOTO
MIPOUCXOKICHUS.

B HacTosIee  BpeMms, B COOTBETCTBUHM C  PETHOHAJIBbHBIM
3aKOHOJIATEIbLCTBOM, HKOJIOTUUYECKUN MOHUTOPUHT MPOBOMAST OOJIBIIMHCTBO
npeanpusastuii Ha Tepputopun XMAOQO, OCYIIECTBISIONME HAa TEPPUTOPUU
aBTOHOMHOI'O OKpYra HCIIOJIb30BaHUE MPUPOJHBIX PECYPCOB, XO3SUCTBEHHYIO
WIM UHYI JIeSTeIbHOCTh, OTPHULATEIBHO BIUAIONIYI0O Ha COCTOSIHHE
OKpY>Karolllel MPUPOIHON CPeJibl, OTJAEIbHBIX IPUPOIHBIX PECYPCOB.

OcHOBHBIE  OOBEKTHI ~ MOHUTOPHHTA: BOJBI  PEK, 03€p, MaJbIX
BHYTPHOOJIOTHBIX BOJOEMOB B pailOHE pa3MeEIeHHsI 00BEKTOB HHOPACTPYKTYPHI
He(Te100bIBaIOIIET0 KOMILICKCA.

1.4 3arpsizHeHM sl TAKeJIbIMH MeTAJVIAMU

[TocTymieHHue TSKENBIX METAUIOB B OKPYKAIOIIYI0 CpEly CBS3aHO C
AHTPOTIOTEHHOW JESATEIbHOCThIO o00mecTBa. WX OCHOBHBIE HCTOYHUKU —
MPOMBIIIJIEHHOCTh, ABTOTPAHCIIOPT, KOTEIbHbIC, MYCOPOCKHUTAIOIIME YCTAHOBKHU U
CEJIbCKOXO3SIMCTBEHHOE  MPOM3BOJACTBO. K oTpacisiM  IPOMBIIIEHHOCTH,
3arpsA3HSIONIMM OKPYXKAIOIIYIO CPey TSKEIbIMU METa/lIaMHu, OTHOCSITCS. YepHas
W [BETHas METaJUTyprus, 100bYa TBEPAOTrO MW JKHUJIKOTO TOIUIMBA, TOPHO-
o0oraTuTeabHbIE KOMILIEKChI, CTEKOJIbHOE, KePAMUYECKOE, JICKTPOTEXHUYECKOE
MPOU3BOJICTBO U MHOTHUE Nipyrue (Termas).

K tsokenaplM MeTa/ulaM IO MHEHUIO OOJBIIMHCTBA HCCIEIOBATEICH
otHocsitcst Pb, Cu, Zn, N1, Cd, Co, Sb, Sn, Bi, Hg. IIpu Gonbiom xonudecTBe
TSDKEJIbIE METaJUIbl B CIIydae IMOMaJaHus B OOBEKTHl OKPYXKAIOMIEH CPenbl BEAYT
ce0s1 KaK TOKCHKAHTHI M DKOTOKCHKAHTHI. IIpM 3TOM K TOKCHKaHTaM OTHOCSTCS
AJIEMEHTHl M COCIMHEHHS, OKa3bIBAIOIINE BPEAHOE BO3JECHCTBUE HA OTHACIbHBIN
OpraHW3M WIIHA TPYIIy OPTaHU3MOB, @ SKOTOKCUKAHTAMH SIBJISIFOTCS AJIEMEHTHI WIN

COCIUHCHUs, HCraTUBHBIM O6p&30M BOS,Z[CﬁCTB}’IOH.[HC HC TOJIBKO Ha OTACJIBHBLIC
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OpraHu3Mbl, HO M Ha B3Kocucremy B wenoMm. CrenuanuctaMyd IO OXpaHe
OKpY’KaloIlel cpeibl BbIIEICHA NMPHOPHUTETHAs TpyIa Kak Hambosee OMacHBIX
JUIL 30pOBbsl 4YEJIOBEKAa M JKUBOTHBIX METAJUIOB-TOKCUKAHTOB. KaJMHUH, MEIb,
MBIIIBSK, HUKEIIb, PTYTh, CBUHEL, IMHK U XpOM. M3 HUX pTyTh, CBHHEL U KaAMUU

HauOoJiee TOKCUYHbI [12].

1.4.1 PryTp

N3yyass Bompochl pacmpeneieHuss pTyTH B BoAaX, HEOOXOAUMO,
pPaccMOTPETh UCTOYHUKH MOCTYIUICHHSI, ()OPMBI HAXOXKIICHUS ¥ MUTPALUHA PTYTH,
(bhaKTOPBI, BIUSIONIAE HA paclpeIe]ICHUE PTYTH B IPUPOTHBIX BOIAX.

B xone cBoero kpyroBopora, HaxoasCh B O€CIpPECTaHHOM JBU)KEHUU, OHA
MOCTOSTHHO M3MEHSIET CBO€ (DU3MYECKOE COCTOSIHUE U XUMHUYECKylo (opmy. B
pe3ynbTaTe, 4ToObl MPOCIENUTh CYAO0Yy PTYTH B OKpYXKAroIIeH cpene, Hy)KHO
YUUTHIBATh BCE €€ (PU3NYECKHE CBOICTBA, T'€OXUMUYECKUE U OHOJOTUYECKUE
peakuu B TMOYBE, B BO3AYXE, B BOJIC W B )KHBOM OPTaHM3ME M CHECHU(PUICCKUC
YCJIOBUS JAHHOW MECTHOCTH [4].

[TpupoaHBEIM UCTOYHUKOM PTYTH 11 OMOCGEphI CIY>)KHT MaHTHS, Marma u
TOPHBIE ITOPOJIBI 36MHOU KOPBI [5].

PryTh OTHOCHUTCS K Haubosee MOJIBM>KHBIM KOMITOHEHTaM
pynooOpa3yrolmerocst mporecca MW SBISETCS TeM DIIEMEHTOM, KOTOPBIN
dbukcupyeTcsi B IpOIyKTaX BCeX ATAnoB pymooOpazoBanusi. Hanbomnee BeposiTHbIC
dbopMBI TIepeHOCa PTYTH U3 BEIECTBA MAHTHUU C BBICOKMM COJIEPKAHUEM HTOTO
7JIeMEHTa B BEpPXHEM 4YacTh 3€MHOM KOpbl — Ta30BbIe, MApOra3oBble U
pacTBOpeHHbIe. Murparusi 3Tux (GopM OCYIIECTBISIETCS B OCHOBHOM IO 30HaM
[NIyOMHHBIX ~ Pa3JIOMOB, COCPEJOTOUMBAIOIIMM  OOJBIIYI0 YacTh PTYTHBIX
MECTOPOKICHUU.

['moGaibHBIM  AK30TEHHBIMU HWCTOYHUKAMH SIBJISIOTCS TOPHBIE TIOPOJIBI,
MupoBoii okeaH, MOA3EMHBIE U BCE BHUbI MOBEPXHOCTHHIX BOJ, Ouochepa B
uenoM. Okeanbl conepxar 97 % 3amacoB MOBEPXHOCTHBIX BOJI 3€MJIM U SIBJISIOTCS

caMbIMH OOJIBIIMMH AKKYMYJISITOPAMU PACTBOPEHHOM PTYTH.
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OCHOBHBIMU ~QHTPOTIOT€HHBIMU HCTOYHHKAMHU PTYTH, 3arps3HAIOLIUMU
atMoc(epy, MOYBY U BOJHBIE SKOCHUCTEMBI, SBIISIOTCS: COOCTBEHHO MPOU3BOJICTBO
PTYTH, 4YepHas M LBETHAas METAUTyprusi, CKUIaHHE YTJIS, KOKCOXHMHYECKOE
MPOU3BOJCTBO, CXKUTAHHE OTXOJOB, XUMHKO-TEXHOJOTHYECKHE MPOIECCH, B
KOTOPBIX PTYTh M €€ COCIMHEHHMS WCIOJBb3YIOTCA B KAaueCTBE pPEarcHTOB,
KaTaJIM3aTOPOB U JIEKTPOIOB JAJIS OJTYUYECHHUS UIMPOKO MPUMEHSEMBIX B HAPOIHOM
X034HCTBE MPOJAYKTOB (KaycTHYecKass coJa M XJIOp, KpacuTenu, yaoOpeHwus,
NECTULUbI, AHTUOOpACTAalOIIMe U JAPYrHe CIeHUalbHble MOKPHITUS, 3yOHBIE
amayibraMbl ¥ Tp.) U JOOBIYM JPAaroleHHbIX METAIIOB (B YaCTHOCTH, 30JI0Ta), a
TaKk)Ke pa3jMyHbIe PTYThCOACpXKAIIUE MPUOOPHI U H3ACTUS SJICKTPOHUKU U
AIIEKTPOTEXHUKU (PTYTHBIE OarapeM U MHKpoOaTapeiku, JIIOMUHECLEHTHbIC
JaMIbl U Jp.).

Tabnuma 1.4 - HanOonee BaxkHbIE aHTPONOT€HHBIE HICTOYHUKH SMUCCUU

pTyTH B atMoc(epy Ha riodansHOM ypoBHE B 1983 T. [5]

NcTouHuKM SMHUCCHH Imuccusi prytu, ¥ 10% t/rox
Cokura"ue UCKOIIaeMoro TOIIMBA 7-35,0
CoxuraHuve IpeBECUHBI 0,6-3,0
Mertamnyprus 0,5-2,0
CxuraHue oTX010B 2,0-22,0
Bcero

- CpeaHss BeTUINHA 36,0

- IpeIeNbl KoJaeOaHmii 9,0-62,0

[To omeHkaM MPOMBINUICHHAS SMUCCHUS PTYTH B OKPYXKAIOIIYIO CpPEay
Cubupu cocraBmia npuMmepao 300 1/rox. [4] Iloctymienue pryTu B atMochepy
Cubupu onenuBaerca B 90 1/ron, B BogoemMbl U peku — mpumepHo 120 T/ron,
MOYBEHHBIA MOKpOB moryomaer 90 1/rog. DOMuccHs PTYTH 3a CUET OTXOJOB,
CBAJIOK M OTBAJIOB orleHnBaercs B 90 T/roj, BEIHOC €€ pekamu B MUpPOBOi OKeaH
coctaBiisier 70 T1/rox. CyMMHpYys KOJHMYECTBO MOCTYIAKOMIEH M OCaXIAOIICHCs
PTYTH, MOXXHO OTMETHTh, UTO €XKETOJHOE YBEJIWYECHHE B OKpYXKAIOUIEH Cpee
Cubupu coctamusieT 0kojo 210 T. 3To MpOrHO3HAS OIIEHKA 03HAYAET, YTO YPOBHHU
BO BCEX NPHUPOJHBIX Cpelax OyayT MOCTENEHHO MNOBBIMATECA. B Cubupckom

pernone 80% BBIOPOCOB PTYTH B OKPYXKAIOIIYIO CpPEeAy MPUXOIATCS Ha OO
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XUMHYECKOM MpOMBIIIIEHHOCTH, 11% o0ecrneunBaloT TEMIOIHEPreTHUECKHE
npeanpuatus U 9% paznuuHbie npeanpudTus [4].

[Ipu pa3paboTke W SKCIUlyaTallud HE(PTSIHBIX MECTOPOXKIACHUN PTYTh HE
UCITIOJIB3YETCSl B TEXHOJIOTMYECKUX IMPOLIECCAX, MO3TOMY 3TOT BHJ JAESITEIBHOCTH
HE NPUBOAUT K 3arpsA3HEHUIO TMMOBEPXHOCTHBIX BOJ pTyThlo. MCTOUYHHKOM
3arpsi3HEHUs] MOXKET ObITh ChIpas He(PTh.

Konnentpauuu prytu B ceipoit Hept B Poccuiickoini ®deneparnuu
KoJjieoneTcss B uHTEepBasie oT 8 1m0 360 mkr/kr. JIjisi pacuetoB 0OBbEMOB PTYTH,
NOCTyHarome ¢ He(PTbIO HCMONB3YeTCsl CPEAHUN YPOBEHb KOHIEHTPALMU B
pazmepe 180 mMkr/kr. B npupoaHom rasze coaepxurcs okoio 1,4 MKT/M°. YanTeBas
pa3z0aBlieHHE CTOYHBIX BOJ| PEYHBIMHU BOJAMU, 3arPSA3HEHUE OT TAaKUX UCTOYHUKOB
MOBEPXHOCTHBIX BOJ HedTenoObIBalomuXx paioHoB 3arnanHoid Cubupu J0JKHO
ObITh MaJio [43].

1.4.2 PTyTh B IpUPOIAHBIX BOAHBIX 00bEKTAX

JUist pTyTH XapakTepHbl Tpu BajeHTHbIX cocTtosHus (0,41 u +2), u oHa
MOKET TPHUCYTCTBOBATh B PA3IUYHBIX (PU3NYECKUX M XUMHUYECKUX (PopMax B
npupoAaHoil BojgHOW cpeae. [lpupoga W XuUMUYECKHE peakuud ITUX (hopm
ONPENIENAIOT PACTBOPUMOCTD, MOJABUKHOCTh M TOKCUYHOCTH PTYTH B BOJHBIX
HKOCHUCTEMAX, TAKXKE KaK U MOTEHIMAJ] METWIHPOBaHUs. [ 1aBHbIE pacTBOPEHHbIE
dbopmbl pTyTH 3TO — 3JeMeHTapHas pTyTh (Hg0), xoMmIuiekcHbie COeIUHEHUS
Hg(Il) ¢ pa3nuuHbIMH HEOPTraHWYECKUMH M OPTaHUYECKUMH JIMTaHJaMUu |
opraHuueckue (Gopmbl pTyTH, TJIaBHBIM oOpa3om, meTuioBas ptytb (MMHg) u
numetuioBas prytse (DMHg) [10]. IIpu 3ToM B XOpOIIO a’pupyeMbIX BOAAX, IS
KOTOPBIX  OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIM moTeHmuan cpeasl  E(h)>0,5,
npeobnagaeT AByxBajeHTHas pryTh (B Buae Hg(+2) mmu CH3Hg'), a npu
BOCCTAHOBHTENNBHBIX yeimoBusax - Hg(0) [11].

Ot 10 mo 30% pactBopenHol pTyTH B npucyrctByet B Buae Hg0. [4]. HgO
NOMNajaeT B MOBEPXHOCTHBIE BOJbI, TJIABHBIM 00pa3oM, MyTEM BOCCTAHOBJICHUS
coenunennii Hg(I1) BogHBIME MHUKPOOPTaHU3MAMHU, a TAKKE MyTeM a0HOTHIECKOTO

BOCCTAHOBJICHUS T'YMHWHOBBIMHU BCIICCTBAMM, PA3JIOKCHUCM OPraHUMYCCKUX (bOpM
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PTYTH, U3 aHTPOIOTEHHBIX BHIOPOCOB, TUIIMYHBIM UCTOYHUKOM KOTOPBIX SIBIISETCS
XJIOPIIEJIOYHAs] ~ IPOMBIIUIEHHOCTh.  BOJBIIMHCTBO ~ MOBEPXHOCTHBIX  BOJ
nepenacsiieHo HgO mo cpaBHeHuto ¢ armocdepoit, ocodenHo yneroMm. M3-3a ee
BBICOKOM JIETYYECTH 3JIEMEHTApHAsA PTYTh OBICTPO YXOJIWUT W3 BOAHOW CpEIbl MpHU
HOPMAaJbHBIX TeMIiepaTypax. YieryunBanue Hg0 ¢ BOgHOI MOBEPXHOCTU UIPaeT
BaYKHYIO POJIb B TNI00AIBHOM PTYTHOM ITUKJIE.

Xumuyeckass (opma pTYTH B BOJHBIX CHCTEMaxX CHJIBHO 3aBUCHUT OT
OKHUCJIUTENIbHO-BOCCTaHOBUTENbHBIX ycnoBud (Eh) m pH, Tak ke kak u or
KOHIICHTPAIlMd HEOPTaHWYeCKUX U OPraHMYeCKUX KOMIUIEKCOOOpa3yIOIINX

arc¢HTOB.

1.4.3 Conep:xanue pryTH B BOAHOM cpeae

PTyTh B O4YE€Hb MalbIX KOJHWYECTBaX MPUCYTCTBYET B MPUPOAHBIX BOAAX.
Hano ormeTtuth 4TO, OMarogapsi COBEpPIICHCTBOBAHUIO KaK METO/I0B MPo000TOOpA,
TaK M aHAIMTUYECKUX METOJIOB, OOBbIYHBIE (POHOBBIE YPOBHU CTAOMIIBHO
ymenbiatorea [10]. ConepxaHue pTyTH B HE3arpsi3HEHHBIX MPUPOAHBIX BOAAX,
KaK MpaBuio, He npesbimaeT 5-15 ur/n [6]. CoaepikaHue pTyTH B 3arpsA3HEHHBIX
BOJaX MOXET KoJjiebaThCs B Tpenesiax MHUKporpamMmoB Ha JuTp. [loBbiieHHBIC
KOHIIEHTpAIMU PTYTH, HAXOJAT B BOAAX, HE coaepxkamux kucinopon [10]. Cpegnue
KOHIICHTpAIIMU PTYTU B peKax u Bojgoemax Poccuu nmpeacTaBieHbl B Ta0auIe 2.

Tabnuua 1.4.3 - Cpennue KOHIIEHTpAIMU PTYTH B pekax u Bojoemax Poccuu

Cpennssi
OB LeKT KOHUEHTpaLus
PacTBOPEHHOM
PTYTH B BOJIaX, MKI/J1

Tunu4nbiii GOHOBEIN YPOBEHb PTYTH B IPUPOTHBIX 0,05
MPECHBIX BOJAX [S]
Cpennee GpoHOBOE cojiepKaHUEe B pekax U o3epax Poccuu 0,09
pacTBOpEeHHOU pTYTH [13]
p.Karynb (Anraiickuii kpait) [14] 0,03
p.Yeman (Anraiickuii kpaii) [14] 0,022
p.Hypa (Kazaxcran) Bnagaer B p.Upteim [15] 0,1
[ToBepXHOCTHBIE BOBI HA TEPPUTOPUU TPUPOTHOTO 0,13
napka Kongunckue ozepa [16]
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‘ B Bogax CesepHoro baiikana [13] ‘ 0,1

1.4.4 IlepeHoc pTyTH M pacrnpeaejieHue B IOBEPXHOCTHBIX BOJAAX

PtyTh uMeeT OOJNBIIYIO TEHACHIIMIO COPOMPOBATHCS HAa MOBEPXHOCTSIX.
[TosTOMYy B IPUPOJIHBIX BOJAX PTYTh, TNIABHBIM 00pa30M, CBS3aHa C OTJIOKECHUSIMU
1 OoJiblIasi YacTh PTYTH B BOJHOM (ha3e cBsA3aHa C B3BEIICHHBIMU YacTUllamMH. Tak,
B3BEIIEHHOE BENIECTBO WIPAECT BAXHYIO pOJb B IEPEHOCE PTYTH B BOIHBIX
cucTteMax. PTyTHbIE 4acTHUIIBI COCTOAT U3 PTYTHU, CBI3aHHOW C HEOPraHUYECKUMU
YacTUI[AMU M YaCTUIAMU OpPraHUYECKOTO BEIIECTBA TaKXKe€ KaK ¢ OMOTeHHBIMU
YacTUIIAMHU, TaKUMH, Kak OakTepuu, BOJOpPOCId U  (UTOIJIAHKTOH.
Heoprannueckass pTyTh UMEET TEHJACHIIMIO CBS3BIBATHCS 00Jie€ MPOYHO C
HEOPTaHUYECKUMHU YacCTULAMH U JETPUTOBBIM OPraHWYECKUM BEIIECTBOM, TOT]Ia
kak MMHg Gosee mpoyHO CBSI3BIBACTCS C OMOTEHHBIMU YaCTUIIAMU.

[{UKIMYHOCT U pACHPENEIICHHE PTYTH MEKIY OTJIOKEHUSMU M BOJHOU
dazoit  ompenensaThca  (GUIMYECKUMHU, XUMHYECKUMHM U OUOJIOTUYECKUMU
dbakTopamu, U, ClIeIOBATEIbHO, HA HUX MOTYT BIIMAThH TaKUe MmapameTpsl, kKak pH,
TEMIEpaTypa, HW3MEHEHHS OKHUCIWUTEIbHO-BOCCTAHOBUTEIBLHOIO IOTEHIIMAIA,
HaJM4Yue TUTATEIbHBIX BEHIECTB U KOMIUIEKCOOOpa3yromux areHtoB [6,10].
CreneHb CBS3bIBAHMS METUIIOBON PTYTH OTJIOKEHUSIMH, HAIPUMEDP, 3aBUCUT OT
CBOWCTB OTJIOKEHMHM, Takxke Kak OoT pH W KOHUEHTpauuu pacTBOPEHHOTO
kuciopoga. Kpome OKHCIMTEIbHO-BOCCTAHOBUTENbHBIX 3(P(EKTOB, CE30HHBIC
u3MeHeHus: B pacnpeaenennn Hg m MMHg moryTt Takke OBITh CBS3aHBI C

TBepAbIMU YacTuiiamu B onote [10].
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2 O0BEeKT U MeTOAbI UCCIEOBAHUSA

2.1 O0beKT ucciea0BaHUA

OOBEKTOM paboOThI SABJISETCS COJIEPKAHUE PTYTH 3€MJIM B MOBEPXHOCTHBIX
BOJaX, MOCTYMAOIIEH OT UHPPACTPYKTYPHI JIMIIEH3UOHHBIX YYACTKOB HE(MTSIHBIX
Mectopoxxkaenniit XMAO. IlpeagMeroM HcCleIOBaHUSL SBJSIETCS MOHUTOPHHT
3eMelb M0 COAEPKAaHUIO PTYTH B MOBEPXHOCTHBIX BOJAX JUIIEH3MOHHBIX Y4aCTKOB
HE(DTSIHBIX MECTOPOXKICHUMN, B CBSI3U CO CTPYKTYPOH 3€MJICIIOIH30BAHUS.

ABTOHOMHBIM OKpPYr B  COBPEMEHHOW JKOHOMMYECKOM  CHUTyaluu
MPEJCTABIsICT OCHOBHOM He(TerazoHOCHbIH pailoH Poccum u omHum U3
KpynmHEeUImuX He(Ten00bIBAONIMX PErHOHOB MHUPA, OTHOCUTCS K pEruoHaM-
noHopaM Poccum u maupyer mo UEIOMYy pPSAIY OCHOBHBIX 3KOHOMHYECKHUX
MTOKa3aTeIeu:

[ mecTo - mo 1o0bIue HEPTH;

I MecTO - 110 TPOU3BOACTBY JIEKTPOIHEPI Y,

[ MecTo - MO MOCTYIUICHUIO HAJIOTOB B OIOJIPKETHYIO CUCTEMY;

II mecTo - M0 1OOBIYE Ta3a;

II MecTo - M0 00beMy MHBECTUIIMN B OCHOBHOM KalUTal.

OCHOBHBIMM TIOJIE3HBIMU MCKOIMAEMBIMU SBJISIIOTCS HePTh U ra3. Hanbomee
KpynHbIe MecTopoknenuss Hedptu u rasza - Camoriopckoe, DemopoBckoe,
MamonToBckoe, [Ipuobckoe.

N3 reoxumum saHamadTa HU3BECTHO, 4YTO BEIIECTBA, 3arpsi3HSIONINE
OKPYXKaU[yl0 MNPUPOJHYIO Cpedy, IBUIalOTCSA, KaKk B PACTBOPEHHOM, TaK U
JIMCTIEPCHOM BHJIE B MOBEPXHOCTHBIE BOJHbIE 00beKTHI (I'MasoBckas). [ToaTomy,
ITIOBEPXHOCTHBIE BOJbl PACCMATPUBAIOTCS, KaK NMPUEMHUKU W TPAH3UTHBIC IYTH
JIBUKEHHS] aHTPOIIOTEHHBIX 3arpsI3HEHUN 3€MEIb TSHKEJIBIMU METAJLIAMM.

Ha npenmMer conepxaHusi pTyTU B MOBEPXHOCTHBIX BOAAX M3YYEHBI 3€MJIA TaKUX
JUIEH3UOHHBIX y4dacTKoB Kak: Spkwmii, CBoOomnbiii, Kamennsrii, 3amagHo-
Canbimckuit, Bapensinickuit, Bepxue-Canbimckuii, JleOspkuii, BomopasneabHbIi,
Janunosckui, Mopteimbs-TerepeBckuii, Bocrouno-Marunckuii, IloTThIMCKO-

Nurunckuii, IlanbsHOBCKkuM (CeB.-BOCT. 4YacTh), JIOBHHCKMM, SIXJIUHCKHIA,
33



[Tanmckuii 4, Ceimopbsixckuid, [Taitteixckuilt, [Totanaii-Kapronsunckuii, CeBepo-
CemuBunoBckuit, Tanrunckuit, [Ipuobckuit (roxH. yacTh), 3anaaHo-TyrpoBCKui,
[Iymmvunackuii, TaneHukoBbIM, CeBepo-9, HOkHO-DUThIHCKUM, YOUHCKUH,
OununnoBckuid, Y30ekckuil, JlazapeBckuii, Bocrouno-31, Tpexo3epHblid,
MynsiMbuHCKHH, Tonymckuii, JlopoxHsiii, 3umHui, O3epHblil, LLyXTyHropTCKuUi,
Bocrouno-KaromoBckuii-2, EM-Erosckuit + [lanbsHoBckuii, KameHHbIN (3amagHas
yacth), TanuHckuii, OBanbHbid, llecuansiii, Hwxne-Illanmmuckuii, Cpenne-
[Manmnackuii, Bepxue-lIllanmmuuckuid, 3anaaHo-35, DkyTtanbckuil, BocTouHo-
KatomoBckuit -1, 3amagno-CemuBupoBckuii, Ilorpanuunsiii, Batmopckuii,
Jlynropckuii, IlanpsiHOBCKMiIl (toro-Boct. 4yacth), IlpuoOckmii, 3amagHo-
HoBomocToBckuii, XanbmepbUHCKUH, AHApeeBckuil, HOxHO-KuHIMUHCKMA,
Ketnoxckuii.

IToBepXHOCTHBIC BOJBI CYIIM — BOJbI, KOTOPBIE€ TOCTOSHHO WJIM BPEMEHHO
HaxoJsATCa B NOBepXHOCTHBIX o00bekTax (['OCT 19179 73). OObexTamu
MOBEPXHOCTHBIX BOJ SIBIISIFOTCS: MOpsI, 03€pa, peKH, BOJOXpaHUIMUINA, 00J0Ta U
JIPYTUE BOJOTOKHU U BOJIOEMBI.

XaHTbI-MaHCUICKUI aBTOHOMHBIN OKpyT - FOrpa pacnosnoxeHn Ha 3anaaHo-
Cubupckoil paBHUHE W 3aHMMaeT Iuiomanab 534.8 Thic. KB. KM. benospckuii u

bepézoBckuii paitoHsl oTHOCsATCS K parioHam Kpaiinero Cepepa. Besa octanbHas

TeppUTOpHsT XaHThI-MaHCHIICKOIO aBTOHOMHOTO OKpyra — FOrpel npupaBHEHa K

paiioHaMm Kparinero Cesepa.

Penved mpencraBieH couetaHueM paBHUH, NpeAropuil u rop. Beiaenstorces
BO3BbILIEHHbIE paBHUHBI (150 - 301 ™), Huzmennsie (100 - 150 M), a Takxke
Hu3uHbl (MeHee 100 m). B moiimax pek OO0bp u UpThim aGCcoNOTHBIC BBICOTHI
coctaBisAlOT 10 - 50 m. [Ins ypanbCkoi 4acTM aBTOHOMHOTO OKPYra XapakTepeH
cpeaHeropHsblit penabed. IIpoTsmkeHHOCTH TOpHOI 00MacTH coctaBisieT 450 KM mIpu
mmpune 30 - 45 km. MakcuMmanbeHble BbICOTHI: Topbl Hapoanas (1894 w,
[Tpunonsapusiit Ypan) u [least (1010 m, ceBepubiit Ypai).

[TouBeHHBIN MOKPOB OTIMYAETCS OOJBITUM pa3sHOOOpa3ueM. Ha mpupedHbix

JPEHUPOBAHHBIX yYaCTKaX pa3BUBACTCS IMOJ30JUCTHIA MMOYBOOOpPA30BATEIbHBIN
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https://ru.wikipedia.org/wiki/%D0%9A%D1%80%D0%B0%D0%B9%D0%BD%D0%B8%D0%B9_%D0%A1%D0%B5%D0%B2%D0%B5%D1%80
https://ru.wikipedia.org/wiki/%D0%9A%D1%80%D0%B0%D0%B9%D0%BD%D0%B8%D0%B9_%D0%A1%D0%B5%D0%B2%D0%B5%D1%80

npouecc. Ha Bogopazaenax co ciaObiM MOBEPXHOCTHBIM U TPYHTOBBIM CTOKOM
npeodagaroT MOTYTHAPOMOP(HBIE TOYBBI, KOTOpPhIE B IEHTPAIbHOW YacTu
OOBIYHO CMeHSOTCS 000THBIMU. 1 moiimMbl peku OOb XapakTEpPHO CIIOXKHOE
COUETaHUE AJUTIOBUANIBHBIX, JIEPHOBBIX, JIYTOBBIX M OOJIOTHBIX MOYB. B ropHOii
4acTH PacHpOCTPAHEHBI TYHAPOBBIE, TPyOOryMyCHBIE, (h)parMEHTapHbIE U TOPHBIE
MPUMHUTUBHBIE OPTaHOTEHHO-I1I€OHUCTHIE MTOYBHI.

PacTuTenbHOCTh mMpeAcTaBlieHAa COOOIIECTBAMHU JIECOB, OOJOT, JIYyrOB,
BOJOEMOB, TOpPHBIX TyHJAp. JlecucrocTp TEppUTOPUM ABTOHOMHOIO OKpyra
coctasisiet 52,1%. JlomuHupyeT 30Ha CpeAHEN Talru.

Bes rugporpaduueckas cetb  XMAO-HOrpsl npuHamnexuTr OacceiHy
Kapckoro wmopsi. ['nmaBHeiimieli MaructpalibHOM pekoil sBisiercss OOb ¢ ee
MHOT'OYMCJICHHBIMH TpuTOKamMu. Ha TeppuTopun okpyra TEKyT ABE KpymHEHIIne
pexku Azuu — O6p u Upthimn — 222 kM. OTHOBPEMEHHO 3TO U HauboJiee KPyIHbIC
TPaHCHOPTHBIE apTEepUH, Cpelia OOUTAHUSI CaMOTo OOJIBIIIOTO CTaJa CUTOBBIX PhIO
Poccuun. Ycree UpThiia pazaenser OOCkyto cucteMmy Ha JaBe 4acTu — CpeaHIo u
Huxuioro O0b. UpThill Ha TEppUTOPUU OKpyra MPEACTaBICH TOJBKO CBOUM
HIDKHUM TCUCHHUEM.

Pexu okpyra uMeroT KpailHe HE3HAYUTEIbHbIEC YKIOHBI, MEIJICHHOE TEYEHUE
U U3BWIKCTOE pycio. TeueHune HEKOTOphIX mpuTokoB O6m u HpTteimma ensa
3ameTHO. [loiimbl pex mmpokue. Cnaboe IpeHHpyloUlee ACUCTBUE pEK MpHU
IIUPOKOM  PACHpPOCTPAHEHUU TJIMHUCTBHIX TPYHTOB CIOCOOCTBYET CHIIBHOMY
3a00J1a4MBaHUIO TEPPUTOPHH.

OCHOBHBIMM MCTOYHHMKAMH MHUTAHUSI PEK SBIISIIOTCS aTMOC(HEpPHBIE OCaIKH,
IPEUMYIECTBEHHO 3MMHHE. [IuTaHMe 3a CYET CHEXHOro IMOKpPOBA COCTABISET
40%, noxnasa — 30%, rpyHToBbiX Boa — 30% Bnaru. Posib moA3eMHOTO MHUTaHUS
BEIIUKA W ONpEAeNseTcs OJM3KUMH 3aJIeTaHUSIMA TPYHTOBBIX BOJI, IMTUPOKUM
pacnpocTpaHeHHEM  OOJIOT W  JICTKONPOHUIIAEMBIX  IECYAHBIX T'PYHTOB,
CIIOCOOCTBYIOIIUX MIEPEBOY aTMOC(HEPHBIX 0CAIKOB B MOA3EMHBIN CTOK.

OO0111ee KOJIMYECTBO PEK B aBTOHOMHOM OKpYTe€ cOCTaBisieT 0KoJio 30 ThICsU.
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Taxxke macumThiBaeTcst okojio 290 Thic. o3ep mwomaasio Oomee 1 ra. K
kareropun Oompmmx (Totom@aapio cBeimie 100 KB. KM) OTHOCATCS O3€epa

Konnunckuii Cop, Jleymmnckuit Tyman, Bangsmrop u TpomamTop.

2.2 MeTtoabl onpeejieHUsi PTYTH B IOBEPXHOCTHBIX BOJAaX

Onpenenenue pTyTH B 00BEKTaX OKPYKAIOLIEH Cpeibl MPEACTaBISIET CO00M
BECbMa CIIOKHYIO MPOIEAYPY, BBIIOJHEHHE KOTOPOW TpeOyeT HCIOJIb30BaHUs
BBICOKOYYBCTBHUTEIIBHBIX METOJUK BBICOKOW KaTerOpMHM TOYHOCTH, a TaKXKE
CTPOTOTO KOHTPOJISI 3a BO3MOXKHBIM 3arpsi3HEHUEM MpPo0 WM TOTEPsIMU U3
aHAIM3UPYEMbIX OOBEKTOB Ha BCEX CTAIUSAX O0TOOpA, XpaHEHHUS, TPOMIIOJATOTOBKH
u aHanmuza. HauOosee TpyaHBIMH OOBEKTOM SBISETCA MNPUPOJHBIE BOJBI,
coJiep>KaHre MeTajlyla B KOTOPBIX HAXOJMUTCS B BeChMa IIUPOKOM JIMAIla30HE: OT
yJIBTPAMaJoOro (MMKOTPaMMBI Ha JIUTP) /IO BBICOKOTO (MUJUITMTPAMMBbI Ha JIUTD).

B Hactosimee Bpemsi pa3paboTraHo OOJbIIOE KOJUYECTBO METOJOB
OTIpEJICIICHUS] PTYTH U €€ COCAMHEHHWI B MPUPOJHBIX BOJAX, TAKUX KaK aTOMHO-
abcopOuuonnsie (AA), atomHo-hayopecuieHTHbie (A®D), aTOMHO-PMHUCCHUOHHBIC
(AD), xpomarorpaduueckue (XI'), HelTpoHHO-akTHBaMOHHBIE (HA),
anektpoxumudeckue (3X), crnekrpodporomerpuueckue (CD) u np. Meroab
OMpENENCHHUS]  XapaKTepU3yIOTCS  Pa3Iu4yHbIMU  MpeleraaMu  OOHapyXKeHUs,
CEJICKTUBHOCTBIO,  JKCIIEPEMEHTAIbHOCTHIO,  CTOMMOCTBIO  ammapaTypHOro
0o(OpMJICHHS U BBITIOJIHSIEMbIX aHAIN30B. [4]

Hanbomee mepcHeKTHBHBIM W YHHBEPCAJIBHBIM IS TTOBBIIICHHUS
YYBCTBUTEJIILHOCTU SIBJISIETCSI METOJ MEpeBOJia PTYTHU B Ta3oByl0 a3y mocie ee
BOCCTAHOBJIGHUSI 70  JIeTyuyeld aroMapHOo  (GoOpMbl U  TOCIEIYIOUIErO
KOHIIGHTPUPOBAHMSI HA KOJJIEKTOpaxX W3 OJaropojHbIX MeTauioB. OH MOTyYuI
Ha3BaHUE METOJ XOJIOJHOTO Tapa W B TEUYCHHE JIUTETHLHOTO BPEMEHH IIIUPOKO
UCIIOJIBb3YETCSI B MUPOBOM MTPAKTUKE. [4]

B pabore wucnonb3oBaHBl JaHHBIE HKOJOTHYECKOTO MOHUTOPUHTA

JMIEH3UOHHBIX YYacTKOB HE(TAHBIX MECTOpPOXKIeHM, npoBeaeHHble ¢ 2010 mo
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2013rr B Xautel-Mancuiickom otaene ¢uimnana denepanbHOro OOKETHOTO
yupexnenusi «Llentp maGopaTopHOro aHanmmM3a M TEXHHYECKHX H3MEPEHUU IO
VYpanbckoMy ¢enepaabHOMy OKpYry» Mo XaHTbl-MaHCHWCKOMY aBTOHOMHOMY
okpyry - IOrpe. JlaGopaTopust  akKpeIMTOBaHa B  YCTaHOBJIIEHHOM
3aKOHO/IaTEIbCTBE MOPSIJIKE.

Pacnono)xeHrne nocToB MOHUTOPUHTA, IEPEUEHD 3arpSA3HSIONINX BEIIECTB U
napaMeTpoB, TMOAJICKAIIMX HCCIEJOBAHUIO B TMpo0ax, U MNEePUOJUYHOCTH
HAOJIIOJIEHUI OCYIIECTBIISIETCS COTJIACHO IPOEKTaM JIOKAJIBHOTO 3KOJIOIMYECKOIO
MOHUTOPHHTA.

B coorBerctBum ¢ llomoxkennem 00 oOpraHu3aludyd  IPOBEICHHUS
VCCJIETOBAHUIM HCXOJHOM 3arpsi3HEHHOCTH KOMIIOHEHTOB IIPUPOJIHOM Cpelbl B
IpaHMIAX JIMIIEH3MOHHBIX YYAaCTKOB Ha MPABO MOJIb30BAaHUS HEAPAMH C LENbIO
n00bIuM He()TU U ra3za Ha TeppUTOPUN XaHThI-MaHCUICKOTO aBTOHOMHOT'O OKpyTa
— FOrpsr:

o OnpoOoBaHUIO MOJABEPTAIOTCS MOBEPXHOCTHBIE BOJOTOKH M BOJIOEMBI
B IPaHMIIAX JUIEH3MOHHOIO y4acTKa C yU€TOM OCOOEHHOCTEN ruaporpapuieckon

CCTU TCPPUTOPHH, a TAKKC PaACIIOJOKCHHUA HCTOYHHKOB TCXHOI'CHHOI'O

BO3JICHCTBHS.
o OO6s3aTeneH oTOOp U aHATU3 PA3HOCE30HHOM cepru MPoO BOIBI.
o B TpaH3WTHBIX BOJIOTOKAX, MEPECEKAIONINX JUIICH3NOHHBIN YYaCTOK,

0TOOp NMPOBOJUTCS HA BXOJAE BOJOTOKA B IPEEibl JIULIEH3NOHHOIO YYacTKa U €To
BBIXO/I€ 32 TPAHMIIBI yHACTKA.

o Menkue BOJOTOKH, YbM BOJOCOOpHI TOJHOCTHIO HAXOASTCS B
IpaHULIAX JIMIIEH3MOHHOTO YYacTKa, OMpoOyIOTCS B IPUYCTHEBBIX YACTSX.

o ITpu creneHn 03epHOCTH pEYHOro OacceliHa MeHee 2 MPOLEHTOB OT
IUIOIIAAN JIMIEH3MOHHOTO Yy4YacTKa M NpPH OTCYTCTBUM AHTPONOTE€HHOTO
BO3JICUCTBHSI ONMPOOOBAaHME BOJAOEMOB HE MPOBOJUTCS; MPU O3EPHOCTH 2 - 5
MPOLIEHTOB - ONMPOOOBaHKME MPOBOAUTCS Mo 1 - 2 Toukam, mpu o3zepHocTH 5 - 10
IOPOLEHTOB - 2 - 5 ToukaM, Oosnee 10 MPOLEHTOB - C YYETOM HHAMBHIYyaTIbHBIX

0COOEHHOCTEH JTMIIEH3MOHHOTO y4acTKa (He MEHee S5 TOUEK).
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Ot60p npo6 mpomzBoautcs B coorBercTBHH ¢ [[OCT P 51592-2000 «Bona.
Oo61ue TpeboBaHus K 0TOOPY MPood».

JlabopaTopHbIii aHanu3 TPOO MPOBOJUTCS MO METOJUKAM, BHECEHHBIM B
dbenepalbHBI TIEpEYCHh METOJWK BBITIOJIHCHUS W3MEPEHUN, TOMYIIEHHBIX K
MPUMEHEHUIO TPU BBIMOJHEHUU PadOT B 00JACTM MOHUTOPHHIA 3arpsi3HEHHS
OKpYyXarolel NPUPOAHOW Cpelbl, BKIIOYEHHBIM B 00JIACTh aKKpEAUTAIMH
naboparopun. HrxHMI AMana3oH METOAMK ONpPEAETECHUS 3arpsI3HAIONUX BEIIECTB
HUKE TMPEACTbHO JIOMYCTHUMBIX KOHIICHTPAMM WM APYIHMX YCTaHOBIEHHBIX
HOPMATHBOB.

Hcnonb3yembie METOIUKH:

- [MHI & 14.1:2:4.243-07 Mertonnka BBIIIOJIHEHUS HW3MEPEHUN
MacCOBOM KOHIEHTpAalMK O00Iel pTyTh B MNpoOax NPHUPOAHBIX, IHTHEBBIX,
MMOBEPXHOCTHBIX, MOPCKUX M OYHUIICHHBIX CTOYHBIX BOJ aTOMHO-a0COPOITMOHHBIM
METOJIOM C 3€€MaHOBCKOW KOPPEKLMEH HECEIEKTUBHOIO TMOIJIOUIEHUS Ha
ananuzatope prytu PA-915+ c npucraskoit PI1-91. nanasoHbl namepenuin ot
0,01 1o 1 mkr/n (6e3 yyeta pasbasneHuns npobsbi).

— [MHI & 14.1:2:4.271- 2012 Meroauka H3MEpPEHUN MacCOBOMU
KOHIIEHTpAIlMU PTYTU B TIPOOaxX MPUPOJHBIX, MUTHEBBIX, MUHEPATbHBIX, CTOYHBIX
BOJ  aTOMHO-aOCOpPOLUMOHHBIM  METOJOM C  3€EMAaHOBCKOM  KOppekuuen
HECEJICKTUBHOTO TIOTJIONICHUST Ha aHanu3arope pryta PA-915. [manasoHbl
namepenuin ot 0,01 10 5 mkr/a (6e3 ydera pa3daBiacHUS POOHI).

Merton wm3MepeHHH OCHOBAaH Ha MHUHEPAIU3AaUUU COCAUHEHUU PTYTH B
npoOe BOJBI, BOCCTAHOBJICHHH KAaTHOHOB PTYTH W3 MHUHEpaIu3aTa pPacTBOPOM
IUXJIOpUJA OJIOBa B peakIMOHHOM cocyae npuctaBku «PII-91» (TexHuka
«XOJIOTHOTO Tapa») M MOCIEAYIOIIeM ONpeAeIeHU aTOMapHOU PTYTH METOIOM
aTOMHOW abcopbiuu Ha aHamu3atope «PA-915» (¢ wucnosib3oBaHueM
MHOT'0XO0J/IOBOM KIOBETHI).

Cornacno IlocranoBnenuto Ned85 He TpeOyercst omnpezaelieHUe PTYTH B

MMOBCPXHOCTHBIX BOJAX, a PCTIIaMCHTUPYCTCIA 00s3aTeNLHOE OHpO6BIBaHI/Ie Ha

38



COJIEp>)KaHUE PTYTH JOHHBIX OTJIOXKEHUH. COrjlacHO JAaHHOMY IOCTAHOBJIEHUIO B
npeenax JUIEH3MOHHOT0 y4acTKa MpoObl HEOOX0AMMO OTOUPATh C OJIMHAKOBOM
MEPUOJNYHOCTBIO, B OJJHU U T€ K€ CPOKH U THUApOJOTHYecKue (a3bl KaKI0ro
rojia Bo U30€XaHue CE30HHBIX BaApUALIMI XUMHYECKOTO COCTaBa Mnpoo.

C 2010 r. mo 2013 r. HA TEpPUTOPUHU JHUIIEH3UOHHBIX YYaCTKOB 0OIIce
KoJimyecTBo Mpod coctaBuio 3333. PacnonoxeHue AaHHBIX MpoO 00YCIOBIEHO
YCJIOBHEM JIOTOBOpA MO JAHHBIM KOHKPETHBIM JIMIICH3MOHHBIM Y4yacTKaM, B
paMKax peruoHaIbHOTO MOHHUTOPUHIA COTJIACHO MOCTAHOBIICHUIO 485-11, a TaKKe
0 TEXHUYECKUM 0OcTosITeNnhcTBaM (puc. 2). Tepputopus, o0603HaYEHHAs KaK
«no license» - Touku oTOopa nMpod BHE TPaHMII JIMIIEH3HOHHBIX YUaCTKOB, MTPOOKI
B KOTOPBIX O€pyTCs I MPOU3BOJCTBEHHOTO KOHTPOJIS.

IM'mapoxuMuueckue HaOMOACHUS TIPOBOASATCA 4 pa3za B TroA: TNepen
JEI0CTaBOM, IMEPENl CXOJAO0M JIbJla, BO BPEMs IMOJIOBOJIbS, U B JIETHYIO MEXEHb. B
TU MOMEHTBHI TPOUCXOJAT KAayeCTBEHHBIE M3MEHEHHUS COCTaBa BOJ M HambOoJliee
OYEBUIHO TMPOSBJICHUS TEXHOTCHHBIX BO3ACHCTBUI Ha THUAPOXUMHUYECKHUE
napameTpbl. [loaToMy cTpykTypa 0a3bl JaHHBIX MPEACTABISET COOON OIucaHue
npo0 ¢ ykazaHueM JaThl B3SATHS MPOOBI, 1aThl MPOBEACHUS aHAIU3a, T'OJl, CE30H,
HA3BaHUE JIMIICH3MOHHOTO YYacTKa, BOAHBIM OOBEKT Ha KOTOPOM MpOOBI ObLIa

B3dTa.
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Pucynox 2. I'eorpaduueckoe nojgoxxeHue To4ek 0Toopa npod Ha TEPPUTOPUH
XMAO-KOrps1

[Tockonbky He It BceX Mpo0, TMpelcTaBiIeHHbIE KOOPIWHATHI
COOTBETCTBOBAIM UX JEHCTBUTEIBHOMY ITOJOKEHHUIO, B PacyeT ObLIO MPUHSITO
ToabK0 3290 npob (I[Ipunoxenue A).

3a NMKOBOE 3HAYEHUE TNPUHMMAETCS  KOHIIGHTpauus pPTYTH B
NOBEPXHOCTHBIX BoAax npesbimaroniee [1JIK 6onee, uem B 5 pa3. [Ipennonaraercs,
YTO TMOSIBJICHUE TAaKUX BBICOKHX COJEP>KaHUU OOYCIOBICHO AaHTPONOTE€HHBIM
¢dakropom. [lokazaTenbCTBO 3TOrO MPEANOI0KEHUSI OCHOBBIBACTCS HE HAa aHAJIN3E
JTUHAMUYECKUX pAIOB, a Ha MPOCTPAHCTBEHHOM YIANEHHOCTH TOYKUM OTOOpa
npoObl OT UHPPACTPYKTYPBI MECTOPOKICHUS. Y UUTHIBAsI JAHHBIE IO COACPIKAHUIO
pTyTu B noBepxHOCTHBIX Bojax u [1/IK, Berancnena kpatHocts (Q) mpeBbIICHUS
[TJK cornacHo ¢opmyiie:

_ Xi

Q=mm

rae Xi-3HaueHHe Co/Iep:KaHUsl PTYTH B TOBEPXHOCTHBIX BOJAX.

Ha ocHoBaHuUM pacyeToB BBIJCJICHBI TOUKH OTOOpa Mpoo, Ie HAOII0IaI0TCA
MUKOBBIE 3HAYEHUS.

Jlaee TpOBENEH pacyeT CPEeJHEro TE€OMETPUYECKOTO  OTHOLICHHMS
conepkanuss prytd (Xi) k ITIK, CTOUT OTMETHUTH, 4TO 4eM OOJIbIIEC CpeaHEe
reoMmerpudeckoe 1, Tem Oojee yaiie ¥ ¢ OOJbIIed KOHIIEHTpAIMd BO3HUKAIOT
MUKU.

Taxxxe Beiuncnena nonst npod (N1), xotopas Beime IIJIK oTHOcuTEnbHO
obmrero konmuectBa mpod (N), KoTopas mpezacTaBiasier coboi BeposTHOCTh (P)

npesbiienus [1JIK o coaepkanuio pTyTH, coriacHo Ghopmylie:

JloBepUTENbHBI HMHTEPBAJ BEPOATHOCTU paccuuTaH mnpu 5% ypoBHE
3HaYMMOCTH. Eciu 1OBEpUTENIbHBIN HHTEPBAJ MEHBIIIE 3HAYEHUE BEPOATHOCTH, TO
OHA CYMTAEeTCs JOCTOBEPHOW NpH JOBepUTeNbHOM BepositHoct P > 0.95.

JloBepuTenbHbBIN HHTEpBANI paccuuThiBaeTcs 1mo dhopmyne [Cebuikal:
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D =196 x,/(P X (1-P)) =+ N,—Beposaraocts npesbimenus [1JIK (nmu
nost), N- o01iee KoaudecTBo mpod Mo pacCUUTHIBAEMOMY JTUIIEH3NOHHOMY
YYACTKY.

bruta npoBeneHa pa30oMBKa 110 pacCTOSIHUSM U BbIJCJIECHBI 3HAUEHHSI MEHbIIIE
60 pasubie [1JIK u 3nauenus npeswrmatomue [1/IK (Tab.)

3aTeM U1 CPABHEHWS BBIYMCICHHBIX JOJIEH MPHMEHSETCS X’-KPUTEPHIl.

PacueT npousBoauicst coriacHo popMyiie:

X2 =) ((F = 0 +(f = FO)/f1

rae f - HaOJIogaeMoe KOJIMYECTBO OJAromnpusiTHBIX M HEOJAarompusTHBIX
HUCXOJIOB B SYCHKE CONMPSDKEHHOCTH TpHW3HAKOB, f1 - TeopeTwdeckoe, WA
OKHMJIA€MO€, KOJIMYECTBO OJArompUsITHBIX W HEOJarompusiTHBIX HCXOJOB B
KOHKPETHOUN siuelike TaOJIMIbl COMPSHKEHHOCTH TMPU3HAKOB TIPU YCIOBHM, YTO
HyJIeBas TUIIOTE3a SIBIsIETCS] UCTUHHOM. [lOCKONBKY paccTOsiHUS ObLIN pa30OUTHI Ha
TPU UHTEpBaa, XZ-CTaTI/ICTI/IKa umeeT (2 — 1)(3 — 1) = 2 crenenn cBoGobl. [Ipu
ypoBHe 3HaunMocTH o = 0,05 KPUTHUYECKOE 3HAYCHHE )>-CTATHCTUKH IOIydacM
paBHbIM 5,991.

Jlnst Toro, 4ToOBl B JalIbHEUIIEM BBIIBUTH HamOoJiee 3HAYMMBIE Pa3iudus
noyiel Oblla TpUMEHEHa Tpolieaypa cpaBHeHUs none Mapackyuno. /lannas
npoyedypa TO3BOJSET CpaBHUBATh Bce rpynmbl nomnapHo. Ha mepBom srame
OpOLEAYPhl  BBIYMCIEHBI PAa3HOCTH MEXKIAY JOJSMH. 3aT€M  BBIUYHUCIISIIOTCA

KPUTUYECKUE Pa3MaxXHU ISl KaXKJI0U U3 JOJIEH.

9 = sz * \/pl(:lzpl) + p2(

1-p2)
n2 '

Jlonu, oOpasyroliue KOHKPETHYI TMapy, CUHUTAIOTCS CTaTUCTUYECKH
3HAYMMO PA3HBIMH, €CIIH a0COJIIOTHAS PAa3HOCTh BHIOOPOYHBIX JOJICH TMPEBHIIIACT
KPUTUYECKUN pa3Max.

Bce pacuersr npoBenensl B mporpamme Microsoft Excel. Tlpu moaroroske

PUCYHKOB B KauecTBe OCHOBBI HCIIOJIb30BAIMCh KapTa Pocpeectpa, a Takxke

IPaHUIIBl JIMIICH3UOHHBIX ydacTkoB Ha Tepputopun XMAO. OtobpaxkeHue
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reorpaduyecKkoro mojiokeHusi Touek mpoBenaeHo B QGIS mpoBenenHoi panee
BBIOOPKH 3HAYCHUU COJICP)KAHUS PTYTH, B MIOBEPXHOCTHBIX BOJAAX JIMIICH3HOHHBIX

y4yacTkoB npesbimaroniero ITK.
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3 Pe3yabTaThl M 00Cy:KICHUS

3.1 Pe3yabTarsl
Ha pucynke 3.1 moka3zaHbl MECTOMOJIOKEHUS TOYEK, B KOTOPBIX 3HAUYCHUS

comepxanusi pryTu npesbimaer 3HadeHus [1JIK, a taxke 0003HA4YEeHBI TPAHUIIBI

JIMIIEH3UOHHBIX YYaCTKOB, TPaHUIIBI KagacTpoBoro okpyra XMAO.

Pucynok 3.1. I'eorpadudeckoe moyiokeHne TOUYEK, T1Ie COAepKaHue PTyTH B

MOBEPXHOCTHBIX Bojiax mpeBbimmaeT [TJK

MOHMTOPUHT copepKaHUsI PTYTH B MOBEPXHOCTHBIX BOJAAX IMOKAa3al, YTO
3HaueHus, npesplmatonie [1/IK, Bo3HMKaoT Ha (oHE CTaOMIBHOTO YpPOBHS
COJICpXKaHUs PTYTH B AMHaAMUKe (puc. 3.2).

0,045

0,04

2 6
0,035
- 4 Aara ovbopa
é 0,03
—— m25.03.2011
§ 0,025 m25.05.2011
€ 0,02 ™ 30.08.2011
=
2 0015 m27.11.2011
e 0,
5 ®24.02.2012
5 001
2 W 22.05.2012
x 0,005 w01.08.2012
0 - = z ®30.10.2012
1 2 3 4 5 6 7 8 9
NOCT MOHMTOPUHIA |_ NAKP x. 0,01 Mar/am3

Pucynok 3.2. ®unyktyauum conepkanus pryTH, npesblimatonue [IJIK B
MOBEPXHOCTHBIX BOJIaXx Ha TeppuTopur KaMeHHOTO JIMIEH3MOHHOTO Yy4YacTKa

(Bocrt. wactp) ¢ 2011r. mo 2012 r.
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VcnoBabsie o6o3nauenus: 1, 3, 5, 7 — 3mauenus Ooxnece IIJIK, 2, 4, 6 —
NMKOBbIE 3HaueHusd, npesbimaronme [IJIK 6one yem B 5 pa3, kpacHas JIMHHS —
3Hauenue [1/IK , nBeToM nmokazansl 1aTel 0TOOpa Mpoo.

CpenHee paccTOsIHHE HAXOXJIEHUS 00BEKTOB MH(PPACTPYKTYpPhl HE(DTIHOTO
MECTOPOXKACHUSI /10 TOYKH OTOOpa MpoOBl OTpa)kaeT OJIM30CTh HCTOYHHKOB
aHTPONOIeHHOT O 3arpsi3HeHud. [lpeanonoxkeHo, 4ro yem Oymxke Touka OTOOpa K
IPEANOIaraéMOMYy UCTOUYHUKY 3arps3HEHUS, TEM BBIIIE BEPOSATHOCTh ONPEAECICHUS
conepkanusi prytu, npesbimatomieii [IJIK. B takom ciydae, HeOnmaronmpustHoOe
coObiTe mnpeBbllieHUs1 coaepxkanuss I[IJIK TOIKHBI KOHUEHTPUPOBATHCA B
OMv>Kaleil 30H€ W CYIIECTBEHHO CHUXATbCAd B JajbHEW 30HE M (DOHOBBIX
TEPPUTOPUSX, TI€ OTCYTCTBYIOT CTOUHBIE BOJIbI, 3arpsA3HEHHBIE PTYThI0. B ciyuae
OTCYTCTBHUS aHTPOIOIE€HHOIO BJMSHHUS Ha COJEp>KaHHE PTYTH B MOBEPXHOCTHBIX
BO/AX, 4YacTOTbl MOSIBIEHUsA 3HaueHui, npesbimatonmx IIJIK, A0mKHBI OBITH
PAaBHOMEPHO pacopeleseHbl 10 rpajalusM pacCTOSHHUA OT 3€Melb C
MH(PACTPYKTYPOl 0OBEKTOB HEPTIHOTO MECTOPOKACHHUS U PIYKTYHPOBATH OKOJIO
BEPOATHOCTH MOSIBJIICHUS HEOJAronpuUsTHOTO COOBITHS Juisl Bcel BbIOOpku. Jliis
OLICHKM pACTpENENICHHUs] MO TpajalusM IpUMeM 3a OJaronpusiTHbIE MCXOJbI
3Ha4YCHUE PTYTH MeHbIne, nuoo paBHble [IJIK, a HeOGnmarompusTHBIE HCXOIBI —
3HaueHus npeppimaromue [IJIK

Jl1s mpeiBapUTEIBLHOTO aHAIM3a CUTYallMM PACcCTOSIHUE TOYEK 0TOOpa mpod
OT MPEIoJaracMoro HCTOYHKKA 3arps3HEeHUs pasjaeiieHo Ha 3 rpagaruu 0-5, 5-10,
>10 (Tabn. 3.1).

Tabnuma 3.1 — OrneHka BEpOATHOCTH MHKOBBIX 3HAYCHHH B 3aBHCHUMOCTH OT

YIAJIGHHOCTH (KM) OT HH(PPACTPYKTYPhI 3€MEIh JIMIIEH3MOHHOTO YJacTKa

Paccrosinusa, | Hg > | Hg <= N BepositHOCTH Bep(lo_lﬂ;l:gch
KM K | IMAK (Hg > 1K) 1K)
0-5 353 1501 | 1854 0,190 0,810
5-10 182 664 846 0,215 0,785
>10 151 439 590 0,256 0,744
HUTOI0 686 2604 | 3290 0,209 0,791
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W3 ananu3za TaOauIbl BEITEKAET, YTO BEPOATHOCTH HEOIArONPHUSATHOTO
ucxona B 30He 0-5 KM OT MCTOYHMKA 3arpsi3HCHNS] HAUMEHbIIAs U JaKe HUKE

BEPOSITHOCTU HEOIArONMpPUATHOTO COOBITHS Beeil BhIOOpKU. ChopMynupoBaHa

Hynp-I'unoresa — rpymiibl BEIOOPKU HE pAa3IMYarOTCs IO BEPOSTHOCTH

HaCTYILICHUSA H66HaFOHpI/I5{THOFO COOBITHS.

I[J'ISI JOKa3aTCIbCTBA I'nnoTe3nl OB IMPUMCHCH MCTOJ XI/I-KBaI[paT,

UCTIONIB3YEMBIN JJI OLICHKH Pa3u4uid BEIOOPOYHBIX JoJel. (Tabi. 3.2).

Tabnuua 3.2 — BeiOOpoYHBbIE 4aCTOTHI HEOIATONMPUSITHBIX U OJArONPHUSTHBIX

HICXO0JIOB

Paccrosinue
Copep:xanue Hroro
Hg 0-<5kMm | 5-10 km | >10 kM
Hg > IIJIK 353 182 151 686
Hg <=IIJIK | 1501 664 439 2604
Bceero 1854 846 590 3290

B nepBoii cTpoke yka3aHO KOJUYECTBO OJAroNnpUsATHBIX UCXO/I0B; BO BTOPOM

CTPOKE — KOJMYECTBO HEOJIArONPUSTHBIX HUCXOMOB. SIYEHKH, PACIOIOKEHHBIE B

crosdue «Hroro», comepar oOIiee KOJWYECTBO OJaronpUATHBIX HCXOJIOB, a

TaKOKC U YHCJIO H€6HaFOHpI/I$ITHBIX HCXOO0B. ﬂqeﬁKH, PpacCIIOIOKCHHBIC B CTPOKCE

«Bcero», comepxaT oOImiee KOJWYECTBO HCXOIOB B COOTBETCTBHH C KayKIbIM

BBIOpaHHBIM paccTosiHeM. J[oJsi OiaronmpusiTHBIX HCXOJIOB OMNpenesieHa IMyTeM

JACJICHUA 2THUX HCXOOAOB Ha O6H_ICC KOJMYCCTBO BCCX HMCXOOOB IO KOHKPECTHOMY

paccrostauto u pasHa 0,209 ( tabi. 3.3).

Tabnuua 3.3 — TeopeTuueckne 4acTOThl, PACCUMTAHHBIE U3 MTPEANOTIOKEHUS

CIIy4aifHOCTH MOSIBJICHUS HEOIArONPUSITHBIX COOBITHI

Paccrosinue
5-10
Conep:xxkanue Hg | 0-<Skm KM >10 km | UToro
Hg > IIJIK 386,579 | 176,4 |123,021| 686
Hg <= 1K 1467,42 | 669,6 |466,979| 2604
Bcero 1854 846 590 3290
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CpaBHEHHE BBIOOPOYHBIX M TEOPETHYECKUX YACTOT MO KPUTEPHUIO XH-
KBaJpaT MOKa3bIBAET, YTO XapaKTEP paACIpEAENICHUs 10 IpajalusM HE CIy4acH,
TaKk Kak BbIOOpoYHOE 3HadyeHue 11,9 Gosble KpUTHYECKOro XH-KBajapar = 6,0
(P>0.95). Hyns ['unoTe3a oTBepraercsi, ClieI0BaTeNIbHO, paCpeeIeHUE YaCTOT 0
rpajanusM He ciaydaiiHo. [{ns BbISBICHUS pa3iMyYalONIMXCA Tpajaluil 1o
YIANEHHOCTH OT WCTOYHUKA 3arps3HEHUs TMPOBEACHBI PACUYEThl MPOIEAYPHI
CpaBHEHHUS A0JIel Mapackyuio. Y CTaHOBJIEHO pa3inyue J0JIerd Mexay rpynmnoi 0-
5 KM ¥ IpyMIon ToueK yJaJleHHBIX Ha paccTosinue 6omee 10 kM, mpuyem, 3HaueHHUe
BEPOATHOCTH HEOIArONMPUSTHBIX COOBITUN B MEPBOM CIy4yae JOCTOBEPHO MEHbIIIE
(npu p>0.95), yem Bo BTOpoM. Takasi cuTyalusi IpOTUBOPEUYUT UCXOAHOU MOJIETU
BIUSIHUA UHPPACTPYKTYPHI JUIIEH3UOHHBIX YYACTKOB HE(PTSHBIX MECTOPOXKICHUN
(oxxupaercs oOpatHoe pacmpexaenenue). [loatomy, mpoBeaeHo Oosee ApoOHOE
pa3delieHUue CPEJHEr0 PACCTOSHUS OT HCTOYHMKA 3arpsi3HEHHUS HAa TpaJaluu.
Boinenensl Onmxaiimas (0< Lmean<=2 kwm), OmmkHsas (2< Lmean<=5 kw),
yaanenHas (5< Lmean<=10 kwm), nansHsas (10< Lmean<=20 km), ¢oHOBasi 30HBI
(>20 km) (Tabn. 3.4) .

Tabmuua 3.4 — YactoTel U BeposITHOCTh (%) mosiBiieHUs cojiepkanus Hg
oonee IIJIK wu wmenee IIJIK B 3aBUCUMOCTH OT pacCTOSHUS OOBEKTOB
UHOPACTPYKTYPhl HEPTIHOTO MECTOPOXKICHUS HIDKE IO TEUEHHUIO JI0 TOYKU

oTOO0pa nMpoObI

HNuTepan I'pan | Beinenenusie Yacrora BepostHOCTB

paccTosiHUs anuu 30HBI > | <=I1 | N COOBITHS

hi o) anTponoreHn | K K >SITIK, %

UHPPACTPYKT OT'0 BIIUSHUS

YpbI, KM

0-2 1 bawmxarias 65 401 466 14
30Ha

>2<=5 2 bixuss 287 1102 | 1389 21
30Ha

>5<=10, 3 Y nanenHas 178 663 841 21
30Ha

>10<=20, 4 | lanpHss 30Ha 112 312 424 26

>20 5 ®oH 36 128 164 22

3Ha4YeHUs M0 BCEU BIOOPKE 678 2606 | 3284 21
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[lomyuyeHHble JaHHBIE CBUICTENBCTBYIOT, 4YTO B Onmkaiiied 30He
BEPOSATHOCTH MOsABIEHUS NpeBblieHni [IJIK cymecTBeHHO MEHBIIIE 110 CPAaBHEHUIO
C OCTaJIbHBIMH, MEHbIIIE 00111ei 1011 10 Bcelt BhiOOpke (p=14% < p=21%).

Chopmynupyem Hynb rumote3y o paBeHCTBE J0JIeH Ipagaliiil pacCTOSTHUS
JI0 BO3MOXXHOTO MCTOYHHMKA 3arps3HeHus. lcnonb3dyem KpuTepuil Xu-KBajpat
(p>0.95) mpu crenensx k-1, rme K — komudecTBO Tpajanuii pacCTOSHHS [0
BO3MO>KHOT'O UCTOYHMK 3arpsi3HeHus (Tadi.3.5).

Tabmuua 3.5 — Pacuer kputepust Xu-KBajpaT BBIOOPKH OJIarONPHUATHBIX
(Ci<=I1JIK) n meomaronpusatasix (Ci>I1JIK) gacToT 1Mo rpagamusM pacCTOSTHHS JI0
00BEKTOB HH(PPACTPYKTYPHI

I'paganun | f fe (f-fe)2/fe
1>IIOK | 65 95.89 9.95
1<IIIK | 401 370.11 | 2.58
2 >I1JIK | 287 285.81 |0.00
2<IAK |1102 |1103.19 |0.00
3>MOK | 178 173.05 |0.14
3<IIIOK |663 667.95 |0.04
4 >TIOK | 112 87.25 7.02
4 <MK | 312 336.75 |1.82
55K |36 33.75 0.15
5<IIJIK |128 130.25 |0.04
cymMMma 21.74

Kputnueckoe 3HaueHus Xu-KBaapar paBHO 9,49, 4yTO MEHbIIE 3HAYCHUS
BBIOOpOUHOTO xU-KBaapar (21,74). B Takom ciy4yae HyJneBas THUIIOTE3a O
CIIy4ailHOCTH paCIpEAeNIeHUs] 4acTOT [0 TIpaJalysM OTBEPraercs, W JEUCTBHE
(dhakTOpa CUUTAETCS 3HAUUMBIM.

Jlis BBIABIEHUS HamOoJee 3HAYMMBIX Pa3InYUil MEXIy BbIIECICHHBIMU
rpajalusMi 1O PACCTOSHUIO OT MHPPACTPYKTYpPbl HEPTIHBIX MECTOPOXKICHUN

UCIIOJIb30BaHa MPoLeAypa CpaBHEeHuUs nosieii Mapackyuio (tada. 3.6).

Ta6numa 3.6 — Pa3zHuna qoseit pacnpeneneHus ciiydaitHON BeTMYHUHbI
coaepxkanus pryTd > [IJIK B TOBEpXHOCTHBIX BOAAX MO I'PAJALUSAM PACCTOSHUS

(kM) OT UH(PACTPYKTYPbI MECTOPOXKJICHUS 10 TOYKU OTOOpa MpoObI
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0-2, kM | 2<Lmean<=5| 5<Lmean | 10<Lmean
<=10 <=20
2 0.067
3 0.072 0.005
4 0.125 0.058 0.052
5 0.080 0.013 0.008 0.045

YcraHoBiIeHO, 4YTO BepoATHOCTh mnpeBblieHus IIJIK mo prytu B
MOBEPXHOCTHBIX BoJax mnepBod rpamauuu (0-2 KM) HUXKE, YeEM BO BTOPOU
(2<Lmean<=5), B Tpereii (5<Lmean <=10) u uerBeproii (10<Lmean <=20)
(p>0,95). Paznmnumst ¢ GOHOBHIMU 3HAYCHUSMHU HE JOCTOBEPHO MPU STOM YPOBHE
3HAYMMOCTH, U3-32 CPABHUTEIBHO HEOOJBIIOr0 00beMa BHIOOPKU (POHOBBIX TOYEK
HaOJIIOICHUS.

CrnenoBaTenbHO, CYIIECTBYET (PAKTOp, MOJIAEPKUBAIOLIIMN 0oJiee HU3KYIO
BEPOATHOCTb  COJEP)KaHUS PTYTH B  HENOCPEICTBEHHOM  OMM30CTH  OT
UH(PPaCTPYKTypel ~ He(TAHOrO  MecTopokaeHus. Takod  Qakrtop umeer
aHTPOIOTEHHYIO MPHUPOAY U BBI3BAH OT TEM, UYTO 3HAYEHHUS COJIEpKaHUE PTYTU B
NOBEPXHOCTHBIX BOJIAX HE CIIy4aliHO, a LIeJICHAPaBIE€HHO BBIOMPAIOTCSA MECTA, T
cojepkanre pTyTu A0JbKHO ObiTh HMke IIJIK Tak, kak B cilydae MpeBBIICHUS
[TJIK Ha nmpeanpusTe MOTYT OBITh HAaJIOKEHBI IITPadHbI.

Ha Bcex apyrux IUCTaHIUSAX OT OOBEKTOB MH(PPACTPYKTYpPHI BEPOSTHOCTH
npesbiieHus [IJIK He pasnuuarorcs npu ypoBHe 3HauuMoctu 0<0.05, dtO
TOBOPUT O CIy4yallHOM XapakTepe (He3aBHCHUMBIM OT CyOBEKTa)) pachpelesieHus
3HAYEHUM COAEpPKAHUA PTYTH, peBbimaronmx [1/1K.

YcTaHOBIEHO, YTO BEPOATHOCTU 3HAUYEHUU cojepkanus pryTu oonee I1/IK
HauOOJIBIITNE HA YJAJICHUU OT 00BbEKTOB HHPPACTPYKTYPHI Ha paccTossHuu OT 10 10
20 kM. DTu 3Ha4YeHUs1 OOjbIIe J0JU MO Bced BBIOOpKe. PaszHuila BeposiTHOCTEH
(GhOHOBOI 30HBI, OJMKHEN W YJAJICHHOW HE WMEIOT JOCTOBEPHBIX paziuyuil (mpu
p>0.95).

JUIsi CpaBHUTENBHOTO aHallW3a JIMIEH3UOHHBIX YYaCTKOB M0 3HAYEHUIO

BeposiTHOCTA TipeBbilieHUs [IJIK B3STBI TONBKO 3HA4YE€HUS, MJISI KOTOPBIX
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BCPOATHOCTD OoJbIIIe AOBCPUTCIIBHOTO HMHTCpPBAJId, TAK KaK IIPH 3TOM YCIIOBUU

3HAYCHUS BEPOSTHOCTH CUHUTAIOTCS IOCTOBEPHBIMU (TabiI. 3.7).

Tabnuna 3.7 — Yactotsel BepositHOCcTH 00HapykeHus Touek ¢ mpesbimeHneM 111K

C IOBEpUTEIbHBIM UHTEPBAJIOM (11pu p>0.95), cpeiHeTrapMOHUYECKOE KPATHOCTH

npessienus [1JIK, cpeanue 1 MuHMManbHbIE paccTOSIHUS (KM) 0TOOpa mpood ot

UHGPACTPYKTYPHI JI JTUIEH3UOHHBIX YYaCTKOB, JJIs1 KOTOPBIX 3HAUYCHUS

BepOsITHOCTEH ocToBepHBI (P>0.95)

P L
JIMEeH3HOHHBIN (BepositHOoCcT | 1oB.MH | Cp.rap | mea |L
Y4acToOK Ne |[N |[N1|m) T. M n Min
12,5
Spkwuii 1 4 3 0,75 0,42 1,27 8 10
11,4
[Torpannynbrit 53| 15| 11 0,73 0,22 2,74 21 5,55
Bocrouno-UHruackui 11| 28| 13 0,46 0,18 14| 594 | 1,16
24| 10 14,0
no license 63 7 5 0,43 0,06 1,42 17,8 1
11,8 | 10,3
IOxHO-OUTBIHCKHIT 271 12 5 0,42 0,28 1,41 7 7
12
3ananHo-CaabIMCKUHA 4 71 46 0,36 0,08 141| 6,06| 2,83
[TanbsiHOBCK U (CEB.-
BOCT. YacTh) 13| 66| 24 0,36 0,12 1,16 | 3,93 0,97
10,3
Bagensinckuii 5 57| 20 0,35 0,12 1,36 4| 7,44
Bepxue-CanbiMckuit 6| 76| 26 0,34 0,11 1,27 599 | 2,61
ITorTeEIMCKO-IHTMHCKHH 12| 26 8 0,31 0,18 1,31| 3,83 | 1,78
[Tanmckuii 4 16| 13 4 0,31 0,25 1,14 7,86 2,88
11
MoprtsiMbs-TerepeBckuit 10 8| 35 0,3 0,08 12| 3,25 1,72
13
Tanmuackuii 43 9| 41 0,29 0,08 1,18 | 3,22 | 1,76
3uMHHI 37 67| 17 0,25 0,1 1,25 7,79 3,9
EMm-EroBckuii +
ITanegHOBCKMIT 41| 73| 18 0,25 0,1 1,13 3,98 | 1,47
176 | 12,3
Bonopa3znenbHbIit 81| 21 5 0,24 0,18 1,25 9 7
Tomymckmii 351 95| 22 0,23 0,08 1,21 2,51 0,99
12 11,1
[TproOckuii (F0kH. 9acTh) | 22 6| 28 0,22 0,07 1,14 6| 6,86
OBaJIBHBII 441 32 7 0,22 0,14 12| 6,99 3,6
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[Tpogomkenne Tabmuupl 3.7 — Yactorel BeposiTHocTH 0OOHapyeHHS TOYEK C
npesbiienueM  IIJIK ¢ nmoBepuTenbHbiM — uHTEpBajoMm  (mpu  p>0.95),
cpeaHerapMoHuyeckoe KpatHocTH npesbiiieHus 11JIK, cpeqHue m MuHUMalbHbIE
pacctosiHus (kM) oT6opa mpod OT HHPPACTPYKTYPHI IJIs JIMIEH3UOHHBIX YYaCTKOB,

JUTSL KOTOPBIX 3HAUEHHUS BepOsiTHOCTEH ocToBepHbl (P>0.95).

JIMIeH3HOHHBII P L L
Y4aCTOK Ne | N N1 | (BepositHOCTB) | oB.MHT. | Cp.rapm | mean | Min
MynbIMBHHCKUI 34| 951 20 0,21 0,08 1,2 433 2,71
[Tecuanbrit 45 48| 10 0,21 0,11 1,15 243 | 1,16
Cpenne-

ITammuHCKHIT 47 | 24 5 0,21 0,16 1,13 | 10,65| 1,21
JlazapeBckuit 31| 75| 14 0,19 0,09 1,2 4,14 | 1,86
JlaHnnoBcKmit 91118 21 0,18 0,07 1,11 586 | 3,85
Kamennsrii (3arr.

4acTh) 42 82| 15 0,18 0,08 1,18 597 | 3,84
Bepxne-

ITammuHCKHIT 48 | 36 6 0,17 0,12 1,16 8,95 | 5,63
JleOsoxuii 7 39| 6 0,15 0,11 11 10,79 | 3,44
HIymMuHCKwiA 241 891 13 0,15 0,07 1,14 8,28 | 6,61
CBIMOPBSIXCKUHT 17 (1331 19 0,14 0,06 1,12 7,93 | 5,27
Hixne-

ManmuHCcKAi 46 | 57 8 0,14 0,09 1,12 3,38 | 1,67
V30ekckuii 30| 52| 7 0,13 0,09 1,11 3,87 1,43
TalIbHUKOBBIN 251149 ] 16 0,11 0,05 1,06 466 | 2,97
Tpexo3epHblil 331123 13 0,11 0,05 1,11 3,28 2,1
OunmunnoBcKui 29| 79 8 0,1 0,07 1,11 5,66 | 4,38
Kamennsrit 31142 | 13 0,09 0,05 1,1 11,31 7,79
JloBUHCKHIT 14 [ 115 ] 10 0,09 0,05 1,05 6,59 | 5,03

[Ipoananu3upoBaB TaONMIly MOXKHO CcJielaTb BBIBOJ O TOM, 4YTO IS
JUIEH3UOHHBIX ydacTkoB Spkuit u Ilorpanuunsii P, kotopsix Oosbiie 0,5
BO3HMKHOBEHHE HEOIArOmpHATHBIX HCXO0/I0B HauOosbimue. OIHAKO, MOCKOJIBKY
KOJIMYECTBO MPOO Ha 3THX ydacTKax HE3HAUUTENIbHO (4 W 15 COOTBETCTBEHHO)
MOATOMY JJISl OTHUX JIUIEH3WOHHBIX YYacTKOB CJIEAYeT JOIMOJIHUTh BBHIOOPKY B
JATbHEUIINX UCCIICTOBAHUSIX.

Beimensercs  rpymnma  JIMIEH3UOHHBIX — YYaCTKOB € BEPOSTHOCTHIO
HeOIaronpuaTHeIX ucxoaoB Omuskas k 0,4-0,5: Bocrouno-Unrnuckuii, HOsxxHO-

DiTesaHCcKH, NO license.
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['pynna JAMUEH3UOHHBIX YYaCTKOB, HAa KOTOPBIX PEAKO MPOUCXOIUT
npesbiiienue [IJIK (0,2<P< 0,4) cocTaBidiOT UIMHHBIM CHOUCOK: 3amagHo-
Canpimckuid, IlanbsHOBCKMM  (CeB.-BOCT. 4acTh), Banenwinckuii, BepxHe-
Canbivmckuit, IlorteiMcko-Uurunckuii, Illanmckuii 4, MopTbiMbsi-TeTepeBCKuUid,
Tanunckuii, 3umuuii, EM-Eroeckuii + IlanesHoBckuii, BogopasnenbHbli,
Tomymckuii, [Ipnobckuit (10’kH. yactb), OBasibHbIN, MynbiMbuHCKHM, [lecuanbli,
Cpenue-lllanmuHckuii.

JInneH3uoHHbIE y4YacTKH, Ha KOTOphIX mnpesbiieHue I[IJIK mpoucxomut

oueb penko (0,1<=P<0,2) — »sr1o JlazapeBckuii, JlanwnoBckuii, KameHHbIN
(3amagHas  9acTh), Bepxue-lllanmunckuid,  JleOsokuif, lymmuHCKuUH,
ChIMOPBSXCKUH, Hwmxue-llanmmuHCcKu, V30ekckui, TanbHUKOBBINH,

TpexoszepHslil, OUINANIIOBCKHN.

JIns nuuen3noHHbIX ydacTkoB Kamenubiil u JloBunckuii npessimenne 11K
HPOUCXOUT Upe3BbIYaiiHO penko (P<1).

Ha nmnen3noHHBIX ydacTkax, BeposATHOCTh mnpesbimieHue [IJIK kotopeix
P<0,2 1 xonu4yecTBO MpoO MO 3TUM y4yacTKaM HE MeHee 52, MO3TOMY IPOBOAUTH
JIOTIOJIHUTENIBHBIN 0TOOp MpoO He TpedyeTcs.

TeopuTHueCknii U MPAKTUYECKUM WHTEPEC NPEACTABISAIOT PACIIOJIOKEHUS
TOYEK, I'/le HaOJMI0JAl0TCs MUKOBbIe 3HaYeHHsl [IMKOBBIE 3HAUYEHHUS COJEp)KaHUs
PTYyTH B TMOBEPXHOCTHBIX BOJAx pAaCIOJOKEHbl NPAKTHUYECKH Ha BCEX

JMIIEH3UOHHBIX yyacTkax XMAOQO (puc. 3.3).
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Pucynok 3.3. T'eorpaduueckoe pacnonoxenus Touek B XMAO-HOrpe,

MMEIOIIMX TUKOBBIE 3HAYEHUN COACP/KAHUSA PTYTH.

B Ilpunoxenun b npuBeneHsl KOOPAMHATBHI TOYEK NHUKOBBIX 3HAYCHUU
cCollepKaHUsi ~ PTYTH,  HOMEpa  JIMIEH3HOHHBIX  YYacTKOB  HE(TIHBIX
MECTOPOXKICHHI, CPeIHEe PACCTOSHUE 10 MHPpacTpykTyphl (LMean), KpaTHOCTb
npepbimeans [1JIK (Q). Kpome Toro, yka3aHsl BogHbIE 00BEKTHI (PEKH U 03epa),
Ha KOTOPBIX 3TU MUKOBbIC 3HAYEHUsI ObLIN ONPE/ICICHBI.

[Ipoananu3upoBaB TabJMIy MOXHO cJedaTh BBIBOA O TOM, 4YTO Ha
JMLEH3UOHHBIX ydacTKax Beienenckuii, [lorpaHnuHblid KpaTHOCTh IPEBBIICHUS
[TJK cootBetcTBYyeT 3HaueHuto papHoMmy SIIJIK Ha Takux BOJHBIX O0BEKTaX Kak:
p. [IeBBsx u p. TanrteiMka. CpegHue paccTOSIHUS OT TOYKH OTOOpa MpoObl A0
o0bekTa HHPpacTpyKTyphl 2,64 1 17,62 KM COOTBETCTBEHHO.

BriiensaroTcs JMLIEH3WOHHBIE YYacTKH, KpaTHOCTh mpeBbimieHusa [IJIK Ha
KOTOphIX Oym3ka k 3HaueHHo SITJIK (5<Q<6,5): Bepxue-CansiMckuii (13,27 kM),
no license (23,19 km, 13,34 kM, 13,85 xm, 5,79 kM), Kamenusii (7,59 xm),
JlazapeBckuit (12,48 kwm), Ilecuannwrt (1,7 wm), I[lorpanuunsiii (15,41 k),
3anagHo-Canbimckuit (5,97 kM), 3umauii (11,38 km), Bagenenckuii (3,4 kM, 11,73
kM) FOxHO-Ditthsiackuit (10,74 km), Y36ekckuii (3,16 kM), Coimopbsixckuit (3,33
kM), Tomymckuit (4,16 kwm), Kamennwii (3amagHas yactb) (3,25 &Mm),
[Iymmvurackwmii (3,15 kM). Bognbelie 00bekThI: p. Banapac, 03. Hymro, p. UpThim, p.
Mynsivbs, p. Tynnaparoran, p. Tanteivmka, p. Tayr-Era, p. TyryTka, p. HeBnapsera,
p. AX, p. Hanuap, p. TynbTes, p. AKapCTOBTOLL.

JIMLIeH3MOHHBIE YYACTKH, HA KOTOPBIX KpaTHOCTH mpebiieHus [IJIK nmeer

cpenuue 3HaueHus (6,5<=Q<10) — oro 3amamHo-TyrpoBckuii, 3amaaHo-
CanpIMCKHiA, no license,  MaprtbiMbsi-TerepeBckuii,  MyJIBIMBHHCKHH,
ChIMOPBSIXCKUH, BocTtouno-KaromoBckuii-2, BocTouno-Murunckui,

Banenenckuii, IIpnobckuit (r0xk. yactsh), MynbiMbuHCcKUM, Tomymckuii. Boanbie
o0wvekThl: Embioran (8,24 kM u 5,55km), p. Kunu-Ax (3,94 km), p. Tayr-Ax (4,61

kM), p. Hembsaka (2,6 kM), p. Man. banwik (0,7 km), p. bon. Terep (2,37 km), p.
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Konna (5,5 km), p. Unbka-Kannpa (4,63 km), p. Mypax ( 11,75 km), Enasips ( 4,28
kM), p. [IeiBesx ( 5,6 km), p. lanmmnackas (8,86 km), p. Yubs (4,33 kv u 7,25
KM), p. MynbiMbs (4,16 km),p. Jlembs (4,16 km), p. bon. Tetep (1,66 km).

Ouenn Oompiue kpatHocTH Q>10 HaOMIOMAIOTCS HA TAKWX JUIEH3MOHHBIX
yuactkax kak: IHymmuHckuid, CpiMOpbsaxckuii, 3uMHHM, [lorpaHnyHbIi,
TanbuukoBbIH, NO license, 3amaguno-CanbiMckuii, KameHHbIH (3amagHas 4acTh),
OwmnmoBckui, Younckuii, Bogopasnensusiii, Bepxnae-Illammmacknii, CeBepo-9,
[Taiiteixckuit, IlpwoOckuii (10KH. dYacTh). BogHble O0O0BEKTBH, Ha KOTOPBIX
HaOmomarorcss Q>10: p. Cynpa (2,95 km u 4,31 km), p. Kapromss (6,42 kM), 03.
YeproB Copok (9,21 xkm) , p. Tyrytka (11,38 km), p. Bax (4,61 xkm), o3. ITontyp
(8,18 km), p. FOurBaX (4,58 *M), p. UpThim (13,85 kM), p. boin. Kepen (15,61 km),
p. Tayr-SIx (4,54 M), p. CaBeix (7,24 M), p. lumbéran (11,2 kM), p.
[Iporennpipckas (7,41 km), p. Bumbs (21,99 km), p. Mynbimbs (2,41 kM), p. O0b
(11,32 km), p. Hobpunka (3,77 km), p. Jlembs (6,26 km), p. bon. Tam (6,37 km), p.
[TanmuHckas (8,86 kM).

B Touke otbopa mpo6 Ha p. llanmmuckas (IIpuobGckuit (10K. 4acTh)
JUUEH3UOHHBIN y4dacTok), p. Tyryrtka (3UMHMI JUUEH3HOHHBIA YYacTOK), p.
Konna (MynbIMBUHCKUN JIMIEH3UOHHBIA Yy4acTok), p. Jlembs (Tomymckuit
JIUTIEH3UOHHBIN y4acTOK) BaXK/bI TOBTOPSUIUCH NMUKOBBIC 3HAYCHUS; Ha P. UpThIm
(no license) mukoBBIE 3HAUEHUS TMOBTOPSUIUCH TPWXKIBI. BO BCEX OCTaNBHBIX
TOYKax OTOOpa mMpoO yKa3aHHBIX B TaOJHIIE MUKOBBIC 3HAUCHUS HAOIIOAAIOTCA
CTMHOKIBI.

[Ipoananu3upoBaB TabIUITy 1O CE30HAM MOXKHO MPUNATH K MHEHHIO:

1 ce3oH (oceHb — Mmepen JIEA0CTaBOM) — BBIACISAIOTCA 7 MUKOBBIX 3HAUYCHUH
Ha TakKuX JIMIEH3UMOHHBIX YyuacTkax Kkak: Kamennwii (3an. Yacte) (p.
[Iporenapipckass u p. IlIumséran), Ilorpanuunsiii (p. Bax), BocTouno—
KatomoBckuii-2 (p. Mypax), Kamennsiii (p. Hpteim), a takke no license (p.
Tapsinbéra u p. boin. Canbim);

2 ce30H (3uMa — Iepe]l CXOJA0M JIbJIa) — BBIJICISIOTCS 14 MUKOBBIX 3HAYCHUH,

Ha TaKWX JUIEH3UOHHBIX yyacTkax: [lalterxckuii (p. bonbmoit Tam), CeBepo-9 (p.
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Jlembst), Bogopazaenbnsiii (p. O0b), 3umuuii (p. YeproB Copok, p. Tyrytka),
Cemvopbsixckuil (p. Kapronbs), Mopteimbsi-TerepeBckuii (p. Epmiosa, p. bou.
Terep), Tpexozepuwiii (p. VYmbs), 3anaaHo-TyrpoBckuit (p. Ewmbioran),
JlazapeBckuii (p. Mynbimbs), Ilecuansii (p. Tynnppatoran), Kamennsii (3ar.
Yacts) (p. EHnpheIX).

3 ce30H (BecHa — MOJIOBOABE) - BhIIENsAETCs 31 MMKOBOE 3HAUEHHUE, HAa TAKUX
JUIEH3UOHHBIX y4acTkax: Bepxne-lllammmuuackuii (p. JloOpunka), Younckuit (p.
Mynbimbs), OununnoBckuit (p. Bumibs), 3anagno-Canbimckuii (p. CaBbsix, p.
Tayt-4x, p. Tayr-Era, p. Kunu-x), Taneaukossiii (03. [lontyp), Hlymmunckuii
(p. Cymnpa), 3anagno-TyrpoBckuii (p. Emsbroran), IIpuoOckwmii (rox.yacts) (p.
[Mammuuckas), Banenwsmmckuit  (p. [IeBwsax, p. Hesnmapwera), BoctouHo-
Nurunckuii (p. Exapipe), Ceimopbsixckuid (p. Mnbka-Kannpa), [lorpanuunsiii (p.
TanteiMka), FOxHO-DiiThsiHCKHI (p. AX), a Take NO license (p. bon. Kepen, p.
Wptei, p. FOHrBSX, p. Man. bansik, p. Jembsaka, 03. Hymro).

B 4 ce3oHe (neTO-JIETHSSI MEXKEHb) KOJMYECTBO IHKOBBIX 3HAYCHUM
coctaBisger 13. Jlunensumonneie ydvacTku: IlpmoOckuii  (toxk.gacth) (.
[Manmwuuckas), 3umuuit  (p. Tyryrka), [lymmunckuit (p. Cympa, p.
AwmkapctoBroni), MynsiMpuHCcKuN (p. Konma, p. VYmbs), Tomymckuit (p.

bon.Terep, p. Jlembs).
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3.2 O0cyxaenus

B cBs3u ¢ Tem, 4TO BIMSHHE AHTPOIOTEHHOTO (aKkTopa Ha COJEp)KaHUE
prytu 6onee I1JIK HCKIIOYEHO M3 pacCMOTPEHUS, MOXKHO MPEAIOJIOKUTh, UYTO
JTAHHBIE MPEBBIIIEHUS MOTYT OBITh CJIE€ICTBHEM IMPUPOJHBIX PUYHUH.

[Ipenensl konebaHuil coiepx aHUs PTYTH B ra30HE(PTIHOM ChIPhE BEChMa
CYILECTBECHHBI.

Jlannbie kone0aHusi 00yCIOBJICHBI T€OJIOTMYECKUMU MTPUUMHAMH U TJIaBHAs
U3 HHUX - IIPUYPOYEHHOCTHh PTYTbCOAEPKAIIMX MECTOPOKIACHUN K 30HAM
PErHMOHAJBHBIX PA3JIOMOB MAHTUHHOTO 3aJI0KEHHSI, IO KOTOPBIM PTYTh B COCTaBE
(GaroMI0B MOCTYIAET B 30HBI razo-, He)Te- U pyA0o0Opa30BaHUs U YYACTBYET B
ATHUX Ipoleccax.

Haubonee BeposiTHbie (GopMBI MEpeHOCA PTYTH W3 BELIECTBA MAHTUU C
BBICOKMM COJIEP’)KAHMEM HTOTO JJIEMEHTA B BEPXHEW YAaCTH 3E€MHOW KOpPBI —
ra3oBbl€, IApOTa30Bble U pacTBOPEHHbIE. MuUrpamnus 3Tux GopM OCyIIECTBISAETCS B
OCHOBHOM I10 30HAaM TJIyOMHHBIX pa3ioMoB. Tak Ha3plBa€MO€ "PTYTHOE AbIXaHUE
3emin’, TO €CTh JeTa3alysi MaHTHH B IPOLIECCE TEKTOTEHE3a, IPEICTaBIsIET COOOM
OJIMH M3 OCHOBHBIX MPUPOJIHBIX UICTOYHUKOB MOCTYIUIEHUS PTYTH B OKPYKAIOLLYIO
cpeny

Tpebyer IOMOMHUTENBHBIX HCCIENOBAHMA BOMPOC 00 HMCTOYHHMKAX
noctymieHuss prytd B 3kocucteMbl XMAO-HOrpel. JlanbHeimas padora mo
JAHHOM TeMaTHKE, BUJIUTCS B ONPOBEPKEHUU WJIM NOATBEPKIACHUU, CIEIYIOLIETO
MPEANOJIOKEHNUA: OCHOBHOM HWCTOYHHMK TMOCTYIUIEHHSI PTYTH B 3KOCHCTEMBI
XMAO-IOrpsl — nOpUpPOAHBIM, 3TO pPa3jIoOMbl 3€MHOW KOPBI, 4YE€pE3 KOTOPBIU

MPOUCXOIUT BBIXO (DITFOUIOB U3 HEJZIP, B TOM YUCIIE U PTYTH.
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3akJIroueHue

AHaJIU3 JaHHBIX COJICP)KaHMS PTYTH B IMOBEPXHOCTHHIX Bojax (3333 mpoO)
32 3 rojga 3KOJOTMYECKOTO MOHUTOPWHIA 3E€MENb JIMIEH3MOHHBIX YYaCTKOB
MO3BOJISIET YCTAHOBUTH, YTO BEPOSITHOCTh MPEBBIMICHUS PHIOOXO3SIICTBEHHOTO
Hopmarusa [1JIK (0,01 mxr/n) pasna 21%.

IIpn wm3ydeHun pacnpeneneHuss BeposTHOocTH TmpesblieHus [IJIK B
3aBUCHUMOCTH OT PACCTOSIHUS 1O IMPEAIOJIAraéMOro aHTPONOT€HHOTO HCTOYHHKA
3arpsi3HEHHs] BBISIBJIEHO, YTO C JIOCTOBEPHOW BEPOATHOCTHIO >0.95 B Ommkaiimein
30H€ BepoATHOCTH mnpesbiieHus [IJIK cymectBenHo Huxke (14%) oTHOCUTENHHO
30H Ha yHaaleHuu OT HHPpacTpykTypbl (21%) u (OHOBBIX TEppUTOpPUIL C
OTCYTCTBUEM HUH(PpacTpykTypel (26%). Mexay 30HOM  yJIajJ€HHOM  OT
UHOPACTPYKTYphl M (DOHOBBIMU TEPPUTOPHUSIMHU PaA3IUUYUS JOJIeH 3HAYCHUU
npesbienus [1JIK mo prytu He gocroBepHbl. DddekT OnmKanieil 30HbI MOKET
ObITh  OOYCIJIOBJIEH CyOBEKTHBHBIM (aKTOpOM, a TaKkKe OObEKTUBHBIMU
MPUYMHAMHU: TOBBIIIEHHOW MYTHOCTH BOJ, HAJIMYWEM PACTBOPEHHOW OpPTraHHKU,
He(TENPOAYKTOB, CIOCOOCTBYIOLINX OCAKIEHUIO PTYTH B IOHHBIE OTJIOXKEHUS.

[IpoBeneHHble  HCCAEAOBAaHUS  IMOKa3aJid, YTO IUKOBBIE 3HAYEHHUS
COJIepKaHMs PTYTU B TOBEPXHOCTHBIX BOAAX PACIIOJIOKEHBI TPAKTUUYECKU HA BCEX
JTUIEH3MOHHBIX ydacTkax XMAO. A Ha Takux JIMUEH3MOHHBIX YYacTKax Kak:
[IpnoOckuii, 3umMHuil, MynbIMbUHCKHHE, TONXYMCKHI THMKOBBIE 3HAYCHUS
COJIep KaHMsl pTYTH B TOBEPXHOCTHBIX BOAAX HAOIIOJAIOTCS TBAXK/IBI.

VCcTaHOBIEHO, 4YTO B OCEHHHMH CE30H HAOJII0JaeTCsi MHUHHUMAJIILHOE
KOJIMYECTBO IMHUKOBBIX 3HAYECHHW, B TO BpeMs KaK B BECEHHUU CE30H (II0JIOBOJBE)
HaOIro1aeTcss HaAUOOJIBIIEE KOJMYECTBO. B 3UMHIOI0 M JIETHIOKO MEXEHD
KOJIMYECTBO TMHUKOBBIX 3HAYECHUM HE CuwibHO pazauyaerca (14 wu 13
COOTBETCTBEHHO).

BbIIBIIEHO YTO, HA YETHIPHAILATH JTUIEH3UOHHBIX YYacTKaX, a TAaKKEe B 30HE
IPOM3BOJICTBEHHOT0 KOHTpostst (N0 license) HanGosbIas KpaTHOCTh MPEBBIIICHHS
[TIIK. ITpu 3TOM cpenHee pacctossHue BappupyeTcs oT 2,91 kM 10 21,99 km.
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Y cTaHOBIEHO, YTO JUIsl OTYYEHUs] OOBEKTUBHOM HHPOPMAITUU O COCTOSHUU
OKpY’KAalOIIEW Cpenbl Ha JMUEH3MOHHBIX YydacTkax fApkumii m I[lorpanmynbiin
HEOOXOJMMO JIOCTATOYHOE KOJIMYECTBO ITYHKTOB MOHHMTOPHMHIA, TaK Kak Ha
JAHHBIX JINIIEH3UOHHBIX YYaCTKaxX BEPOATHOCTH IOSABJICHUS IMKOBBIX 3HAYCHUU
HauOobIIAs.

IIpu mpoBeneHUN aHaln3a BBIABICHO, YTO OJIMKaillliell 30HE BEPOSTHOCTH
nosiBiicHUst npesbiieHud IIJIK  cymecTBeHHO MeHpIIE 1O CpPaBHEHUIO C
OCTaJbHBIMHU, MEHBILIE OOLIEH 10JIM IO BCEl BBIOOPKE.

IIpyn wucnonp30BaHMM NPOLEAYPHl CpaBHEHUsA Aojied  MapacKywio
YCTAaHOBJICHO, YTO BEpPOSATHOCTH 3HA4YeHW conaepxkaHus prytu Oonee 11K
HauOoJIbIINE HAa YAAJIEHUU OT O0BEKTOB MH(PPACTPYKTYphl Ha paccTossHUU OT 10 110
20 kM.

Taxke npu NPpUMEHEHMM JaHHOM MPOLEAypbl CYLIECTBYET (akTop,
HNOJIEpKUBAIOLIMIT  Oojiee  HU3KYIO BEpPOSITHOCTh  COJEp)KaHUS PTYyTH B
HEIMOCPECTBEHHON OJIN30CTH OT HHPPACTPYKTYPbl HEPTIHOIO MECTOPOKIACHUS.

Taxum 00pa3oM, BIMSIHHE aHTPONOIEHHOIO (haKTopa Ha COAEpPKAHUE PTYTH
B TIOBEPXHOCTHBIX Bojax mnpesbimaromiee [IJIK crnengyer uHCKIIOUUTH U3
pacCMOTpPEHHsI, a JaJbHEWIINE HCCIECJOBAaHUS HANPAaBUTh Ha BBISBIICHHE

aTMOC(EPHOTO UJTU T€OJOTHIECKOTO (haKTOPOB.
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Ipuiaoxkenue A

Tabnunua - KonnuectBo mpo0 Ha JIMIIEH3MOHHBIX y4aCTKaX

JIunensuonnbie yuactku | Ne | KoaimuecTBo
npoo

Apxuii 1 4
CB00OOIHBIHI 2 6
KamenHnprit 3 142
3anagHo-CabpIMCKHi 4 127
Banensimickuia 5 57
Bepxne-CanpiMckuii 6 76
JleOsoxui 7 39
BonopaznenbHblit 8 21
JlaHnImoBCKUi 9 118
MopTbeiMbs-TeTepeBckHii 10 118
BocTtouno-MIHruHCcKkuit 11 28
ITorThEIMCKO-VTHTHHCKHH 12 26
[TanpsiHOBCKMIt (ceB.-BocT. | 13 66
YacTh)

JloBUHCKUM 14 115
SIXTuHCKUH 15 46
[MMaumckuii 4 16 13
ChIMOPBAXCKUI 17 133
[TalTEIXCKHIT 18 40
[Toranaii-Kapronbunckmit | 19 82
CeBepo-CeMUBUIOBCKUH 20 11
Tanrunckuii 21 6
[TpuoOckuit (F0KH. 4aCTh) 22 126
3anagHo-TyrpoBckuit 23 51
HymmMuHCKniA 24 89
TanbHUKOBBIN 25 149
Cesepo-9 26 58
FOxHO-DUTBSIHCKUM 27 12
YVouuckum 28 110
OuIUnnoBcKu 29 79
V30ekckuit 30 52
JlazapeBckuii 31 75
Bocrtouno-31 32 10
Tpexo3epHblii 33 123
MyJbIMBUHCKUI 34 95
Tomymckuii 35 95
JlopoxHBbII 36 7
3UMHHI 37 67
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O3epHblit 38 1
[yxTyHrOpTCKUI 39 3
Bocrtouno-KaromoBckuii-2 | 40 8
EMm-EroBcknii + 41 73
[TanbssHOBCKUM

3 (3amajHas 4acTh) 42 82
TanuHcKu 43 139
OBanbHBII 44 32
Ilecuannrit 45 48
Hwxue-UlammuHckuit 46 57
Cpenne-lllanmHckuii 47 24
Bepxne-llanmuuackuii 48 36
3anamgHo-35 49 6
OKyTaITbCKUI 50 2
BocTouno-Karomosckmii -1 | 51 5
3anagHo-CeMUBUIOBCKHUI 52 14
ITorpannyHsIii 53 15
Batnopckuit 54 5
Jlynropckunii 55 14
[TanpsiHOBCKMIT (FOTO-BOCT. | 56 20
YacTh)

[TpuoGckuit 57 2
3amagno-HoBoMocToBCckmii | 58 8
XanbMEepbUHCKHN 59 10
AHpeeBCKHii 60 6
IOxHO-KnusiMuackuii 61 1
Ketnoxckuit 62 3
no license 63 247
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Ipuioxenue b

Kpatnocts npessitenus [1JIK, cpennue paccrostaust (km) ordopa npod oT
UHOPACTPYKTYPHI AJIs JTUIICH3UOHHBIX YUYAaCTKOB, BOJIHbIE OOBEKTHI

Ne Ha3BaHUe
Ne | Latitude | Longitude | Hg | Lmean,km | Q JIMIEH3HOHHOT0 BOJHOI'0 Ce30H
y4yacTka o0bekTa
p-
11|60.9154 70.1789 0,57 8,86 | 56,8 22 | HanmmHCcKast
2 | 60.3031 71.7070 0,31 15,61 | 30,9 63 | p. bon. Kepen
p- bonbon
3161.4702 66.0333 0,27 6,37 | 26,9 18 | Tan 2
41 60.0983 64.0138 0,26 6,26 | 25,8 26 | p. Jlembst 2
5160.7771 70.0111 0,25 3,77 | 25,4 48 | p. lobOpunka 3
6]61.6118 67.6501 0,25 11,32 25 8 | p. O0b 2
71 60.7369 64.7631 0,24 2,41 24 28 | p. MynbIMbs 3
8 | 61.6825 67.3539 0,21 741 | 214 42 %pOTCHI[BIpCKaﬂ 1
60.8888 60.7813 0,21 2199 | 21,1 29 | p. Bumbs 3
10 | 61.5577 67.1929 0,16 11,2 | 16,3 42 | p. llumbéran 1
11 | 60.9798 69.0852 0,15 13,85 | 14,8 63 | p. Upteim 3
12 | 59.6455 68.8061 0,14 11,38 14 37 | p. Tyrytka 4
13 | 60.3100 70.7668 0,12 7,24 12,2 p. CaBbsix 3
14 | 60.2738 70.8847 0,12 454 | 12,1 p. Tayr-Ax 3
15 | 60.4542 71.9416 0,12 4,58 12 63 | p. FOurssx 3
16 | 60.8754 63.5741 0,11 8,18 | 111 25 | 03. [lontyp 3
17 | 59.7188 70.3086 0,11 461 | 10,7 53 | p. Bax 1
03. Yépros
18 | 59.8016 68.8197 0,11 9,21 | 10,6 37 | Copok 2
19 | 61.1947 64.6711 0,1 6,42 | 10,3 17 | p. Kapromnbs 2
20 | 61.2111 64.1616 0,1 431 10,1 24 | p. Cynpa 4
21 | 61.1466 64.3013 0,1 2,95 10 24 | p. Cynpa 3
22 | 60.2211 64.4962 0,1 5,5 9,9 34 | p. Konna 4
23 | 60.5791 65.2793 0,1 1,66 9,6 35 | p. bonb. Tetep 4
24 | 60.4285 64.7842 0,1 2,42 9,5 10 | p. EpmioBa 2
25 | 60.2197 64.5761 0,09 2,23 9,3 33 | p. MynbimMbs 4
26 | 61.6325 64.6438 0,09 5,55 9 23 | p. Emproran 3
27 | 60.4550 65.2263 0,08 4,16 8,4 35 | p. Jlembst 4
28 | 60.2177 64.5011 0,08 7,25 8,3 33 | p. Yiubs 2
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29 | 60.2231 64.4461 0,08 433 | 7.9 34 | p. Yuibs
30 | 60.4963 72.1798 0,08 07| 78 63 | p. Man. banbix 3
31 | 60.9154 70.1789 0,08 886 | 7,7 22 %.Ianmnﬂcxaﬂ 3
32 | 60.2256 71.0573 0,08 56| 75 5 | p. [IeBBsIX 3
33 | 61.5536 66.7175 0,08 428 | 75 11 | p. Ennbips 3
34 | 60.6264 65.5365 0,08 11,75 75 40 | p. Mypax 1
p. Nnbka-
35 | 61.0588 64.7136 0,07 463 | 7,2 17 | Kanapa 3
36 | 60.2211 64.4962 0,07 5,5 7 34 | p. Konga 4
37 | 60.2503 64.7875 0,07 2,37 | 6,8 10 | p. bou. Terep 2
38 | 59.5173 69.9780 0,07 26| 68 63 | p. lembsinka 3
39 | 60.2803 70.8830 0,07 461 | 6,7 p. Tayr-Sx 3
40 | 60.2949 70.9176 0,07 3,94 6,6 p. Kunu-sx 3
411 61.6377 64.4711 0,07 8,24 6,5 23 | p. Emproran 2
42 | 60.0680 70.9583 0,06 13,27 | 6,3 6 | p. Banapac 4
43 | 63.5162 71.3571 0,06 23,19 | 6,3 63 | 03. HymTo 3
44 | 61.6453 67.5933 0,06 759 | 6,2 3 | p. Upthim 1
45 | 61.1310 65.1216 0,06 12,48 6,2 31 | p. MynbiMbs 2
46 | 62.2111 65.7997 0,06 1,7 6,1 45 | p. Tynnpatoran 2
47 | 59.8697 70.3105 0,06 1541 | 6,1 53 | p. TanteiMka 3
48 | 60.2431 71.1188 0,06 597 | 59 4 | p. Tayr-Era 3
49 | 59.6455 68.8061 0,06 11,38 | 5,8 37 | p. Tyrytka 2
50 | 60.2886 71.2929 0,06 13,34 | 5,8 63 | p. TapeiHTrBETA 1
51 | 60.1026 70.9331 0,06 11,73 5,7 p. Hepnapnera 4
52 | 60.1026 70.9331 0,06 11,73 5,7 p. HeBnapwera 3
53 | 60.9798 69.0852 0,06 1385 | 57 63 | p. UpThim 3
54| 60.2744 71.3341 0,06 5,79 5,6 63 | p. bos. Canpim 1
55 | 60.8702 63.4970 0,06 10,74 | 55 27 | p. Ax 3
56 | 60.5993 64.2563 0,06 3,16 | 55 30 | p. Yanuap 3
57 | 60.9798 69.0852 0,06 1385| 55 63 | p. UpThim 3
58 | 61.1711 64.4591 0,05 333| 54 17 | p. TynabThs 2
59 | 60.5195 65.0321 0,05 1,78 | 54 35 | 03. 4
60 | 60.4550 65.2263 0,05 416 | 5,3 35 | p. Jlemps 3
61 | 61.5261 66.3730 0,05 325| 53 42 | p. EHapeIx 2
62 | 61.1859 64.1353 0,05 3,15 51 24 IIZ;MKapCTOBTOIJ_I 4
63 | 60.4822 72.1580 0,05 1,78 | 5,1 63 | p. Main. banbix
64 | 60.2231 71.0295 0,05 2,64 5 5 | p. [TeiBBAX
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| 65|59.0250 | 700041 | 0,05] 1762 5| 53 | p. Tammoixa | 3]
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IIpuio:xxenne B

Pasnen 1.1
HOHHTI/Ie JIMIICH3HWH HA ITOJIB30BAHUC HCAPAMNU

Pasnen 1.2
OtpaciieBble 0COOEHHOCTH HE(PTEra3oBoro KOMILJIEKCA

Pasnen 1.3
HOHHTI/Ie SKOJOTHYCCKOI'O MOHHUTOPHUHI'A

Pasnen 1.4
33FDH3HCHI/I5{ TSOKCJIBIMU MCTAJIJIaMU

CTylieHT:
I'pynna DPUO Hoamucs Jara

2YM41 ITonomomnoBa Haranus [lerpoBHa
KOHCY/IbTaHT — IMHTBUCT KadeIpbl (ab6peBuaTypa Kadeapel) :

JokHOCTH [01% (0] YuyeHas cTeneHb, MMoanucn Jara

3BaAaHHUE
JIOIIEHT [Manaeiona Muxani K.I.-M.H.
Bukroposuu
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1.1 The concept of a license for subsoil use
As you know, mining is a strategically important sector. Therefore, the area

of the territory is divided into subsoil licenses for which further receive various
mining companies (see Figure 1). Such licenses are issued in accordance with the
Regulations on the Procedure for Licensing of subsoil use, approved by the
Supreme Council of the Russian Federation from 15.07.92 Ne 3314-1, Regulations
on the Federal Service for Ecological, Technological and Nuclear Supervision,
approved by Decree of the Russian Federation from 30.07.2004 N 401, and other

normative documents. [4]

=
XATH-MEHOBACK k. 5 BaERARTORCK

Figure 1. General map of license areas KhMAO

This license is a document that contains the integral part and is provided by
the Department for Subsoil Use (Figure 2). The license is a document certifying
the right of its owner to use subsoil within certain limits, in accordance with the
specified purpose within the prescribed period, subject to their pre-specified
requirements and conditions [4].

Mining is carried out after obtaining the license for subsoil use, as well as
coordination and expertise of all technological schemes, the design documentation
for the rational use and protection of mineral resources, environmental protection
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and safe operations of exploration of deposits and production of hydrocarbons,

which prevents the possibility of irrational subsoil use.
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Figure 2. Example of a license for subsoil use

An integral part of the license for subsoil use are documents certifying the
mining allotment, as well as documents that determine its spatial position in the
lateral and depth.

Mining allotment provided to the user of subsoil for the development of oil,
gas and water heat and power, as well as the operation of underground gas storage
and hydrocarbon products. Development of oil fields or gas to produce documents
proving the boundaries of the mining allotment, except in cases of licenses for
several types of subsoil use (combined license), or outside these limits is
prohibited. User subsurface mining allotment received, has the exclusive right to
exercise within its boundaries subsoil use in accordance with the grant of the

license. [4]
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The license contains the terms of use of subsoil:

1. General - to whom and on what grounds include the right to use subsoil.

2. The boundary of subsurface area - where there is a plot which area and

other necessary characteristics.

3. Types of works in the subsoil, and the timing of their implementation.

4. The requirements for the rational use and conservation of resources,

environmental protection and safe operation.

5. Taxes and charges.

6. Terms of geological information.

7. Reporting.

8. Control of the use conditions of subsoil use.

9. Termination of the right of use.

10. Miscellaneous.

Also the application includes a diagram of subsurface area location, review
of previous users of subsoil plot provided, as well as other necessary
information. The main regulatory act in this area is the Law of the Russian
Federation from 21.12.1992g. Ne2395-1 «On Subsoil" [5].

Once the mining lease in general on the oil or gas field, issued temporary
and permanent land allotment for the construction of production

facilities.According to the regulations:

. for the earth exploration wells is given only for temporary use in size

from 1.7 to 2.5 hectares for

oil (depending on the drilling rig) and 3.5 hectares forgas wells;

. land allocated for permanent and temporary use. In the temporary use

of the land allocated to the drilling of wells.

Under the base pads land set aside for the first well in a temporary
(permanent) use an area of 1.6 (0.36) 2.1 hectares (0.36), add 0.5 to each

subsequent well (0.1) n . In normal conditions the soil, after the breakdown of the
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geodesic bush area, bulldozers removed vegetation layer of soil and put into
herds. All slept bush playground sand-gravel mixture.

Building general plan of the facility - the main document in the project of
construction organization. It is made on the basis of topographic surveys based on
sites and trails to scale 1: 10,000 to 1: 100,000. Building master plan allows most
fully reflect the general scheme of construction in accordance with the engineering
- geological, climatic, topographical and other conditions, as well as with the
relevant scheme of railways and highways, waterways, communications lines. In
this regard represent the geographical position of the object within the location
plan and related the legend show the location of the projects under construction
and transport communications.

Specificity of the oil field development in the process of its development is
due to the state of his study. Throughout the life of the field, it is studied, refine
performance. Therefore, "the general scheme of commercial arrangement” - the
most important document of systematic and rational development of production
capacity during the development and the development of the field, not only in the
initial period of the arrangement, and the subsequent capacity development. [19]

Driving general deposit plan involves placing the mouths of oil, gas,
injection wells and a single bush, group metering stations, booster pump station
being. plants prior discharge of formation water, group pumping stations, utilities
(roads, oil and gas pipelines, water pipelines, power lines, communication lines,
cathodic protection), ensuring the processes of collection and transportation of
produced fluids, as well as the supply of electricity, heat, water and air.

Placement of production and auxiliary buildings and structures must be
made by their functional and technological purpose in view of the explosion and
fire hazard. When placing the oil production facilities on the coastal areas of
reservoirs planning mark sites taken at 0.5 m above the highest water horizon with
a probability of exceeding it once in 25 years (wellheads, GZU) and once in 50
years (COP, DSP, CSN, UPS).
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1.2 Features of oil and gas complex

The first characteristic feature of oil and gas production is increased
danger of his production, that is, of the produced fluid - oil, gas, and highly
mineralized thermal waters. [7]. These products are not only fire hazards, but
harmful in their chemical composition, hydrophobicity, gas opportunities in the
high-pressure jets to diffuse through the skin into the body, according to the
abrasiveness of high-pressure jets. The gas is mixed with air in certain proportions
to form explosive mixtures.

The second feature of the oil and gas production is that it is able to induce
the transformation of natural objects of the Earth's crust at great depths - 10 -.. 12
thousand m [19] In the process of oil and gas are carried out large-scale and very
significant impact on the reservoirs (oil, gas, aquifers, etc. ).. Thus, intense
selection of oil on a large scale of high porosity sand reservoir results in a
significant reduction in formation pressure, i.e. pressure reservoir fluid - oil, gas,
water. The load of the weight of the overlying rocks originally kept as a due to
stresses in the rock layers of the skeleton, and due to the pressure of the formation
fluid in the pore walls. By reducing reservoir pressure load redistribution occurs -
at reduced pressure and the walls of the pores, respectively, the voltage rise in the
rock formation skeleton. These processes reach such a large scale that can lead to
earthquakes, as was the case in Nefteyugansk. It should be noted that production
can impact not only on a separate layer of deep-seated, but also for several dec ary
depth layers simultaneously. In other words, the balance of the lithosphere is
broken, that is, disturbed geological environment.

Tion of modern technology well casing in the drilling process is not perfect
and does not provide on dézhnogo uncoupling pla ists behind the
casing. ByTherefore, fluid flows from happening high-pressure pla ists at low
pressure, ie, often explaining the study up. As a result of sharply deteriorating
quality of all hydrosphere. [7]
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Ima permanently the above processes led to contamination of drinking water
in the territory of s Tatarstan. His zhite whether of stimulated us to use de pr
ivoznoy drinking water in many of their settlements.

The third Features Strongly oil and gas production is the fact that almost
all its objects at varying ma rials, equipment, appliances are a source povysh enno
level of danger and.[7] This The same applies GSI all trucks and buses -
automobile, tractor, I, air and so on. P. Dangerous tr uboprovo with dy liquids and
gas under E high pressure, ie power lines Sun is toxic us Many himrea Gent's and
materials. Can come from HP well ins and stand out from solutions such toxic
gases, such as, for example, hydrogen sulfide; They are environmentally dangerous
torches, which burned an unused associated gas.

To prevent damage from these dangerous objects, products, materials,
collection and transport of oil and gas it should be sealed.

About dnako by decree nnyh accident sites, as well as steam
and glinoprovodah lead to very cha zhélym environmental consequences m. So,
gusts of pipelines and glinoprovodov pollute land, soil, water.

Fourth especially awn th Oil and Gas manufactur Island is that it is
necessary to withdraw the objects from rural-agricultural skohozya, forestry or
other use the corresponding parcels ground. In other words mi, not ftega zo
mining production ie the required discharge pain Shih sites s Earth ( often onHugo
highly ya- x) [7]. objects oil and gas (Wells, oil collection points, etc.) occupy a
relatively small area in comparison for example, a coal mine, occupying a very
large area (as himself careers and overburden). However, the number of
objectsNaftogaz production very've Liko. So, fund wells oil producing yche bli
portation to 150 thousands. In view of the very near Large second dispersion of
objects not ftegazodo bychi Pts Shade great against zhénno st Communications -
permanent and temporary roads, is useful to roads, water tracks, power
lines, Pipelining destination ( oil, gas, water, alumina,product lines,
etc.). Therefore total area allocated for d not egazodobychu ft of land - arable land,

forests, with enokosov, pa st bisch, reindeer moss, etc.enough great.
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Fifth wasps Aubin oil and gas produ zvod CTBA is some enormous quant
ETS vehicles, especially as vtotr Actor technology. All this tehn ika - cars yl,
tractor, river and sea s Court and viatehn Linda, engines combustion in water at
Boer's installations etc. anyway LOAD znyayut pro tection th environment: the
atmosphere - in yhlopnymi gases, water and soil - oil (D izelnym fuels and
oils). [19]

The nature of the environmental impacts caused by uw, in particular, those
on Thut ex all but logical processes neftegazodobyvayushego production -
intelligence, drilling,  production, etc.  ererabotka, mp  ansport -
have negative Influence at environment.

In the production volume of oil, the qualitative and quantitative
ny composition of pollutants determined by the physicochemical properties of the
extracted fluid, Technology Dr. zrabotki deposits, collection system and
transportation. [19]

In carrying out exploration work, exploitation and transportation of oil there
is withdrawal of land area despite conformal pollution natural water
andatmosphere. All components of the environment in the oil-producing regions
are experiencing intense human impacts, and the level of the negative impact is
determined by the scale and continued tive exploitation of deposits HC.

Intelligence processes, drilling, production, preparation, transportation and
storage of oil gas and require large amounts of water for techno logical eskih,
transport, the economy, but byto O and protivopo Zharno needs with simultaneous
discharge of the same  volume highly  mineralized, containing
chemicals, surfactants and oil, sewage. [19]

Exuding nicknames pollution of the territory and s water bodies in the oil
fields are present in varying degrees in any part of technological scheme of well-
to-oil tanks of oil refineries.

The main pollutants of the environment for technological processes of oil
production are: oil and oil products, sulfur and hydrogen sulfide gases, saline

reservoir and waste water oil fields and the drilling of wells, drilling sludge, ol
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and water treatmentand chem RP Greagentsused for inte nsifikatsii

processes ychi oil producing, drilling and preparation of oil, gas and water.

1.3 The concept of environmental monitoring

In accordance with Art. 27 law KhMAO "On Environmental Protection and
Environmental Protection of the Autonomous Okrug"”, enterprises and other
organizations engaged in the territory of the autonomous region of natural
resources, economic and other activities that adversely affect the condition of the
environment, certain natural resources required to monitor human sources and their
impact zones, the status of natural resources used, keeping the impact on the
environment [16].

Environmental monitoring of the environment is a system of regular
monitoring, collection, storage, processing and analysis, environmental assessment
and forecast of its changes under the influence of natural factors, subsoil use and
other economic activities. The main tasks are monitoring the receipt, processing
and analysis of data on the subsurface condition, assessment of mineral resources
and forecasting its changes [Roshupkin].

In justifying the environmental monitoring system used by the licensed
territory commonly known set of methods: chemical analysis, comparative
morphological, landscape, comparative geographical, statistical.

According to the instructions for the control of soil condition on the objects
of oil and gas companies companies RD 39-0147098-015-90 there are currently
three methods of control:

- Visual,

- Instrumental (physico-chemical methods of analysis)

- Biological (bioindication method).

The visual method is used for daily monitoring of the state of the land. The
instrumental method of analysis allows us to identify toxicants, as well as give an
accurate quantitative information about their content. bioindication method

evaluates pathogens indirectly - through the biological effects [10].
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Monitoring of soil state is carried out at all stages of the development of oil
fields and using certain methods solves the problem of the protection and rational
use of land resources. The basic principle of environmental monitoring - the main
thing to pay attention to the response and the reaction of
ecosystems. Environmental monitoring is interconnected with the background
monitoring of the biosphere, it is for this environmental monitoring associated with

two main areas of global monitoring:

1.  Evaluation of critical issues covering 3 the environment (air, surface
water, soil) resulting from human activities.

2. Evaluation of response of terrestrial ecosystems to anthropogenic
impacts.

Identified the following approaches in environmental monitoring solutions

for the problems:

. Identification of environmental indicators; These indicators should
reflect changes in ecosystems associated with exposure to pollution; This
includes identification of the test organisms.
. Analysis of ways and transforming and switching processes in the
natural cycle of environmental pollution.

Environmental monitoring land organizes and carries out monitoring of the change

in these indicators of soil, such as:

. mechanical structure;
. grading;

. Humus content;

. acidity;

. carbonate;
. flooding, water logging and desertification;

. salinity;
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. contamination by pesticides, heavy metals, radionuclides and
other harmful substances;

. the types and degree of mineralization of surface water;

. the level and chemical composition of groundwater.

Hence, the main directions of the monitoring of collecting information are:
monitoring the state of the biosphere, assessment, state forecast, determination of
the degree of human influence on the environment, identification of sources of
exposure, and the relationship between natural components.

1.3.1 Surface water monitoring

Water is also an important resource. On the territory of the county surface
water is extensively used for commercial purposes, for domestic and industrial
needs.

The basis for the monitoring of surface water 1s a Government Resolution Ne
307 dated March 14, 1997 [42]. The procedure for organizing and conducting
observations in paragraphs regime of work defined by GOST 17.1.3.07-82 and
MU, 1984.

Hydrochemical monitoring held 4 times a year: before freeze-up in front of a

gathering of ice during floods and summer low water. In these moments occur
qualitative changes in the composition of water, and the most obvious
manifestations of anthropogenic impacts on the hydro-chemical parameters.

The top (first) set the background target 1 km above the first source of
contamination. Selection of cross-sections below the source (group) pollution is
carried out based on a set of conditions that affect the nature of the spread of
pollutants in the watercourse. By understanding the shots on a conditional cross-
section of the reservoir or watercourse, which produced a set of works for water
quality data (Reference hydrochemistry, 88g.). Location set cross-sections based
on meteorological and morphological characteristics of a water body pollution
sources, location, quantity, composition and properties of the discharged waste

water, water users' interests.
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The number of verticals in the alignment in the reservoir is determined by
the width of the zone of pollution: first vertical spaced not further 0.5 km from the
wastewater discharge point or from the shore, the last - directly abroad
contamination zone (Reference hydrochemistry, 88g.).

The number of horizons in the vertical determined by the depth of the
reservoir or watercourse at the point of measurement: at a depth of 5 m is set one
horizon (at the surface - in the 0.2-0.3 m from the surface of the water in the
summer and at the lower surface of the ice in the winter).

Evaluation of surface water quality related to quality control category 4
according to GOST 17.1.07-82 - a swamp, temporary ponds and streams.Water
quality parameters used are the same as in the assessment of water quality.

Hydrobiological parameters estimated 1 per year in 4 points on (RD
52.24.564-96, 52.24.565-96 RD, RD 52.24.620-2000). Sampling of zooplankton
and benthos performed in parallel.

Surface waters serve as indicators of the ecological state of the catchment
area and are sensitive to anthropogenic impact in the case of pollutants received.

Among the wide range of pollutants of surface waters, considerable attention
is paid to the study of heavy metal compounds (TM), as they have a significant
influence on the development and functioning of aquatic organisms both vegetable
and animal origin.

Currently, in accordance with local laws, environmental monitoring is
carried out the majority of enterprises in the Khanty-Mansiysk District, engaged in
the territory of the autonomous region of natural resources, economic and other
activities that adversely affect the condition of the environment, certain natural
resources . The main objects of monitoring the waters of rivers, lakes, small ponds
near vnutribolotnyh accommodation infrastructure Oil Complex.

1.4 Contamination with heavy metals

Release of heavy metals into the environment due to human activity. Their

main sources - industry, vehicles, boilers, incinerators and agricultural

production. By industries, polluting heavy metals include ferrous and nonferrous
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metallurgy, production of solid and liquid fuels, mining and processing complex,
glass, ceramic, electrical production, and many others (Warm).

For heavy metals according to most researchers are Pb, Cu, Zn, Ni, Cd, Co,
Sb, Sn, Bi, Hg. Heavy metals in the excessive contact with environmental objects
behave as toxicants and ecotoxicants. At the same time to toxicants are elements
and compounds which have a deleterious effect on the individual organism or
group of organisms, and ecotoxicants are elements or compounds a negative
impact not only on individual organisms, but also to the ecosystem as a whole. The
specialists of the Environment priority group is selected among metal toxicants. It
includes cadmium, copper, arsenic, nickel, mercury, lead, zinc and chromium as
the most dangerous to human and animal health. Of these, mercury, lead and

cadmium are the most toxic (WWarm).

1.4.1 Mercury

Studying the distribution of mercury in the waters of the questions, it is
necessary to consider the sources of income, location and form of mercury
migration, factors affecting the distribution of mercury in natural waters.

During its cycle, being in constant motion, it constantly changes its physical
state and chemical form. As a result, to trace the fate of the mercury in the
environment, it is necessary to consider all of the physical properties, geochemical
and biological reactions in the soil, air and water in a living organism and the
specific conditions of the area [4].

Natural source of mercury to the biosphere is the mantle, the magma and the
rocks of the crust. [5]

Mercury is among the most mobile components of the ore-forming process
and is “skvoznym” element is fixed in the products of all stages of
mineralization. The most likely form of mercury transfer of mantle material with a
high content of this element in the upper crust - gas, combined-cycle and
dissolved. The migration of these forms is carried out mainly in the zones of deep

faults, concentrates most of the mercury deposits.
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Global exogenous sources are the rocks, the oceans, all kinds of groundwater
and surface water, the biosphere as a whole. Oceans contain 97% of surface water
reserves of the Earth, are the largest battery of dissolved mercury.

The main anthropogenic sources of mercury polluting the air, land and water
ecosystems are: the actual production of mercury, ferrous and non-ferrous metals,
combustion of coal, coke production, waste incineration, chemical-technological
processes in which mercury and its compounds are used as reagents, catalysts and
electrodes for widely used in economy products (caustic soda and chlorine, dyes,
fertilizers, pesticides, antifouling and other special coatings, dental amalgam, etc.)
and precious metals (such as gold), as well as various mercury devices (gauges,
barometers, thermometers, etc.) and electronics and electrical products (mercury
batteries and mikrobatareyki, fluorescent lamps, etc.).

The most important anthropogenic sources of mercury emissions at the

global level in the atmosphere in 1983 [5]

emission Sources mercury emissions, * 10 t / year
Combustion of fossil fuels 7-35,0

Burning wood 0.6-3.0

Metallurgy 0.5-2.0

waste incineration 2,0-22,0

Total 36.0

- average value 9,0-62,0

- Fluctuation limits

An estimated industrial emissions of mercury into the environment Siberia
was about 300 tons / year. [4] Release of mercury to the atmosphere of Siberia is
estimated at 90 tons / year, in ponds and river - about 120 tons / year, the soil cover
absorbs 90 tons / year. Mercury emissions due to waste dumps and stockpiles
estimated at 90 t / y, the removal of its rivers in the oceans is 70 tons /
year. Summing up the number of incoming and precipitating mercury, it can be

noted that the annual increase in the environment of Siberia is about 210 tons. This
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forecast estimate means that the levels in all environments will be gradually
increased. In the Siberian region of 80% of mercury emissions to the environment
fall on the share of the chemical industry, 11% provide heat and power businesses

and 9% various businesses [4].

1.4.2 Mercury in natural water bodies

For mercury characterized by three valence states (0, +1 and +2), and it may
be present in various physical and chemical forms in the natural water
environment. The nature of these chemical reactions and forms determine the
solubility, the mobility and toxicity of mercury in aquatic ecosystems, as well as
potential methylation. The main forms of mercury is dissolved - elemental mercury
(Hg0), Hg complex compounds (1) with various inorganic and organic ligands and
organic forms of mercury, chiefly mercury methyl (MMHg) and dimethyl mercury
(DMHQg) [10]. Thus in a well-aerated waters for which the divalent mercury (Hg in
the form (2) or CH3Hg prevailing redox potential of the medium E (h)> 0.5, *),
while under reducing conditions - Hg (0) [11 ].

From 10 to 30% of the dissolved mercury is present as HgO. [4]. HgO to
surface water, mainly through the reduction of compounds Hg (Il) aquatic
organisms, as well as by abiotic recovery humic substances, decomposition of
organic forms of mercury from anthropogenic emissions, a typical source is the
chlor-alkali industry. Most surface water oversaturated HgO compared with the
atmosphere, especially in summer. Because of its high volatility elemental mercury
rapidly goes from an aqueous medium at normal temperatures. HgO volatilization
from the water surface plays an important role in the global mercury cycle.

The chemical form of mercury in aqueous systems is strongly dependent on
the redox conditions (Eh) and pH, as well as on the concentration of inorganic and
organic complexing agents.

1.4.3 The mercury content in an aqueous medium
Mercury in very small quantities in natural waters. It should be noted that,

thanks to the improvement of both sampling methods and analytical methods, the
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usual background levels steadily decreased [10]. The mercury content of
uncontaminated natural waters, usually not more than 5-15 ng / | [6].The content of
mercury in polluted waters can range micrograms per liter. Elevated concentrations
of mercury are found in waters that do not contain oxygen [10]. The average
concentrations of mercury in the rivers and reservoirs of Russia are presented in
Table 2.

The average
] concentration of
An object _ .
dissolved mercury in

water, g/ |

Typical background levels of mercury in natural fresh | 0.05

waters [5]

The average background concentration in rivers and lakes | 0.09

of Russia dissolved mercury [13]

r.Katun (Altai region) [14] 0.03
r.Chemal (Altai region) [14] 0,022
r.Nura (Kazakhstan) flows into the Irtysh river [15] 0.1

Surface water in the natural park Kondinsky lakes [16] 0.13

The waters of the lake [13] 0.1

1.4.4 Transfer and distribution of mercury in surface waters
Mercury has a great tendency to be adsorbed on surfaces. Therefore, the
mercury in natural waters, mainly associated with deposits and most of the
mercury in the aqueous phase is associated with the suspended particles. Thus,
suspended matter plays an important role in the transport of mercury in aqueous
systems. Mercury from mercury particles are associated with the inorganic
particles and organic particles as well as substances with biogenic particles such as

bacteria, algae and phytoplankton. Inorganic mercury tends to bind more strongly
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to the inorganic particles and detrital organic matter, whereas MMHg more closely
associated with biogenic particles.

Looping and distribution of mercury between the deposits and the aqueous
phase determined by the physical, chemical and biological factors, and thus, they
can affect parameters such as pH, temperature, changes of the redox potential,
nutrients and the presence of complexing agents [6.10] . The degree of binding of
methyl mercury deposits, for example, depends on the properties of sediments, as
well as the pH and the dissolved oxygen concentration. Also redox effects of
seasonal changes in the distribution of Hg and MMHg may also be associated with
the solids in biota [10].
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