BecTHuk Hayku Cubupu. 2012. Ne 1 (2)

CasnueB Ouer I'ennaabeBny, 1-
p Teorp. Hayk, mpodeccop xaden-
pPBl THUAPOTEOJOTUH WH)XEHEPHOH
TEOJIOTHH W THIAPOT€O3KOJIOTHA
WHcTutyTa NpUPOIHBIX PECYpCOB
TITY.

E-mail: OSavichev@mail.ru O6-
JIaCTh HAyYHBIX MHTEPECOB: THIPO-
JIOTHS, THAPOXUMHUS, TE€0IKOJIOIHs,
MIPUPOA000YCTPOHCTBO.

Bba3zanoB Baagumup AJiekcaHu-
poOBHY, KaHI. OWOI. HAyK, CT. Ha-
y4. corp. HUU OGmomorum u 6mo-
¢m3ukn npu TomMckoM rocynapcT-
BEHHOM yHHBepcutere. E-mail:
ingeotech@mail.ru

OO0nacTh HAyYHBIX HMHTEPECOB:
reo0OTaHMKa, Te0dKOJIOTHs, 00JI0-
TOBEZICHUE.

Jlomakuna Haramus IOpbeBHa,
CTyZIeHTKa Kaephbl THAPOTeOIOrHI
HH)XEHEPHOI T'e0JIOTMH U TUAPOreo-
sKonorud MHCTHTYTa TPUPOAHBIX
pecypcos TITY.

E-mail: OSavichev@mail.ru O6-
JIaCTh HAYYHBIX HHTEPECOB: IIPH-

http://sjs.tpu.ru

V]IK 556.06:551.482.212

AHAJIN3 DOPOPEKTUBHOCTHU OYUCTKHA
KOMMYHAJIBHO-BBITOBBIX CTOYHBIX BO/I
B TOMCKOM OBJIACTH

O.I'. CaBuues, B.A. Bazanos*, H.}O. Jlomakuna

ToMckuii MONUTEXHUUECKUA YHUBEPCUTET
*HayduHo-uccienoBaTeIbCKuil HHCTUTYT ONOJIOTHH
1 6uo¢uznku mpu TOMCKOM TOCYJapCTBEHHOM
YHUBEPCUTETE
E-mail: OSavichev@mail.ru

IIpoBeneH aHamu3 A(PPEKTHBHOCTU CYMICCTBYIOIIUX OYHUCTHBIX
coopykeHui Ha Tepputopun Tomckoi obnactu. [lokaszaHo, 4To
HAOJIIOIAeTCs HEOCTATOYHO IIyOOKash OUUCTKA CTOYHBIX BOJ IO
COJICPKAHUIO0 MAaKPOKOMIIOHCHTOB, COSIHMHEHHUI a3oTa u (ocdo-
pa, Kene3a, KPEMHUsI, OPIraHUYECKUX BEIICCTB, MPUUEM B PsC
CIlydacB HAOIIOIAaeTCs YBENWYCHHE KOHIICHTPAIUI 3arps3HSIO-
[IMX BEIIECTB B CTOYHBIX BOJAX HAa BBIXOJIE OYHCTHBIX COOpYXKe-
Huil. CuenaH BBIBOX O IEIECOOOpa3HOCTH OoJiee MIMPOKOTO HC-
MTOJTF30BAHMS B TPOIIECCE OYMCTKH CHCTEM C €CTECTBEHHOU adpa-
LMed U MECTHOM BOJHOW PACTUTEIbHOCTBIO, MOJIEH OpPOILLIEHUS U
moJiel QrIbTpanuy.

Kurouessle ciioBa:
CrouHbIe BO/IBI, OUMCTHBIE COOPYKEHUS, 3PPEKTHBHOCTH
ouncTku, ToMckast 001acTh.

POI000YCTPOHCTRO.

I BBe}]eHI/Ie
I

Bo MHOrux pernonax mMupa HaONIOIaeTcsi HEYIOB-
JIETBOPUTENFHOE JIKOJIOTUIECKOE COCTOSHHE BOIHBIX 00B-
€KTOB, B CBS3U C Y€M C KOKIBIM T'OJIOM Bce OOJblee 3HaUeHUE MPHOOPETaeT peleHne mpoodaemsl 3¢-
(EeKTHUBHOM OYMCTKM CTOYHBIX BOZ. JTa mpobiiemMa akTyanbHa u s Tomckol obnactu [1]. Bee ato
orpeiesisieT HeOOXOAUMOCTh CAaMOTO MPUCTAITBHOTO PACCMOTPEHUS BOITPOCOB OXPaHbl BOIHBIX 00BEK-
TOB yKa3aHHOT'O PETHOHA U MOMCKA COBPEMEHHBIX CIIOCOOOB MX PELIEHHS C YIETOM IMPUPOIHBIX YCII0-
Buil. Ho, mpexxne Bcero, He0OX0AUMO MPOBECTH aHANU3 3(PPEKTHBHOCTH CYILECTBYIOIIMX OYMUCTHBIX
COOPYKCHHMI, YeMy W TIOCBAIICHA paccMaTpuBaeMasi pabota. VcxomHoi uH(OpMaIueil mociTyKuiu
oryOMKOBaHHbIE U (DPOHIOBBIE MaTepHaJbl TOCYIaPCTBEHHOTO MOHUTOPHHTA MMOBEPXHOCTHBIX BOI U
BOJIOXO3SICTBEHHBIX CHCTEM Ha Tepputopuu Tomckoit obmactu B 19992011 rr. [2, 3].

OCHOBHbBIE METOAbI OYUCTKH CTOYHBIX BO/

CornacHo [4], METOABI OYUCTKH CTOYHBIX BOJ MOXHO Pa3/lelUTh HA MEXaHUYECKHE, XUMUYe-
ckue, pu3uko-xuMudeckue u Ouonorudyeckue. [IpuMeHeHre TOro WIM WHOTO METOoJa OIpeaessieTcs:
1) ocoOeHHOCTSIMHU pa3MemeHuss 00BEKTOB, 00pa3yIONUX CTOKH B YE€pPTE TOPOJOB M HACEICHHBIX
MYHKTOB, PEKPEAllMOHHBIX U MPUPOIOOXPAHHBIX TEPPUTOPUHN, MM Ha cIa003aceleHHBIX YeIOBEKOM
TEPPUTOPHSX (HA MECTOPOKICHHUAX HE(TH, yJaleHHBIX Ha JECATKHA U COTHU KWIOMETPOB OT ypOaHH-
3UPOBAHHBIX TEPPUTOPHUI) U Ap.; 2) XapaKTepOM 3arpsi3HEHHS IPUEMHUKA CTOYHBIX BOJI; 3) CTENEHBIO
BpPEIHOCTH npuMecell. B cooTBeTCTBHM C JEHCTBYIONIMMHU NPUPOIOOXPAHHBIMU JOKYMEHTAMH B JIIO-
00M ciyyae MCIOJIb3YIOTCS HaWIydIlie TEXHUYECKUE PELICHHS, a BEIOpaHHBIH BapHaHT JAOJDKEH OIl-
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penensaThCsl HAaNMEHbIeH BeTMYNHON MPUBEICHHBIX 3aTpaT C yYeTOM COKpAIICHUS TPYIOBBIX 3aTparT,
pacxola MaTepHaJbHBIX PECYPCOB, JJIEKTPOIHEPTHMH M TOIUIMBA, a TaKKe HCXOs W3 CaHHTapHO-
TUTHCHUYECKUX U PHIO0X03IHCTBEHHBIX TPEOOBAHMM [5].

MexaHuueckasi OYMCTKA MPOBOAUTCS C LIEIbIO 3a/Iep)KaHusl HEpacTBOPEHHBIX npumeceid. K co-
OPY)KEHUSIM MEXAHWYECKOW OYMCTKH OTHOCATCSl PELICTKH, CHTA, MECKOJIOBKH, OTCTOMHUKUA M (PUIBTPHI
Pa3IMYHBIX KOHCTPYKUWH. PemeTkn 1 cuTa mpenHa3HayeHbl sl 3a0epKaHusl KPYIHBIX 3arpsi3HEHUN Op-
TAaHUYECKOTO W MUHEPATBHOTO TIPOMCXOXK/ICHNS, TIECKOIOBKY — IS BBIICIIEHHS TIPUMECE MUHEPaJIbHOTO
COCTaBa, MIPEUMYILECTBEHHO IECKA, OTCTOMHHUKH — JUIA 33JIep’KaHusl OCEAlOIINX U IJIaBaIOIIMX 3arpsi3He-
HHUH. MexaHnueckasi OYMCTKa MO3BOJISET BBIICIATh U3 OBITOBBIX CTOYHBIX BOA 10 60 % HepacTBOPUMBIX
npuMeceil ¥ 00BIYHO MPEIIIECTBYET CTa N OUOIIOTHYECKO OYMCTKU CTOYHBIX BO [6].

XuMHYecKast OYMCTKA CTOYHBIX BOJI BKITIOYAET HEHTPAIH3AIHNIO, OKUCIICHNE, BOCCTAHOBJICHHE,
peareHTHbIE METO/bl BBIACTICHHUS 3arps3HSIONINX BEIIECTB B BUIE MajlOPACTBOPHMBIX M HEPACTBOPH-
MBIX COEIMHEHHUH U MPOBOAUTCS IEpel UX MMoJadei B CHCTEMY 0OOPOTHOTO BOJIOCHAOXKEHUS U TIepesT
CITyCKOM B BOJIHBIA OOBEKT WM TOPOJCKYIO0 KaHAIHM3AIMOHHYIO CETh, JHOO MpenmiecTBYeT CTaIanH
¢du3nKo-XUMHUECKON 1 OMoorndeckoil ounctku. Kpome Toro, xummuueckas 00paboTKa IpUMEHSETCS
JUTSL 1e3VHQEKINN HWIIH o0eclBeYnBaHus CTOKOB. [Ipu Mcnonbp3oBaHUM OKHCIHTENEH Hanbolee 4acTo
MIPUMEHSIOT XJIOP, THIIOXJIOPHUT KaJbIHSs, XJIOPHYIO H3BECTh, JUOKCH] XJIOpa, 030H, TEXHUUECKUN KH-
CIIOPOJ, KHCIOPOJ BO3yXa, Peke — MEPOKCUA BOJOPOAA, OKCHIBI MapraHIla, IepMaHTaHaT H OMXpo-
Mmat kanus [7]. B mpornecce XuMUUECKOW OUYUCTKH JOCTHTACTCS yMEHBILICHHE HEPACTBOPUMBIX MPHMeE-
ceit 10 95 % u pactBOpUMBIX 10 25 %.

OHM3UKO-XUMHIYECKHE METOIBI BO MHOTHX CITyYasiX IPUMEHSFOTCS T OYMCTKH CTOYHBIX BOJ. OTH
METOIBI PUMEHSIOTCSI OOBIMHO TIPH 00pabOTKe MPOU3BOACTBEHHBIX CTOYHBIX BOJ| HIIH B KOMIUIEKCE C Me-
TOJJAMH MEXaHHUYECKOH M OWOJIOTMYecKOi OYMCTKUA. BKIIOUaroT B ceOs KOAryisiuio U (QIIOKYIISIIHIO,
COpOIHIO, MOHHBI 00MEH, 3KCTPAKIIHIO, PA3TYHBIE HIEKTPOXUMHIUIECKHAE METOIBI, MEMOPaHHbBIE METO/IBI
(oOpatHbIif 0cMOC, YbTpapuIbTpaIo) U 1p. Koaryssius — 3To mporecc YKpyIHEHHs AUCICPCHBIX Yac-
THIl 32 CYET MX B3aUMOJICHCTBUS U OOBEIMHEHUS B arperarsbl; (JIOKYISIHS — MPOLECC arperaiy Juc-
TIEPCHBIX YACTHI] TIOJ JEWCTBUEM BBICOKOMOJEKYISIPHBIX COeMUHEHHH ((PIOKYISHTOB); COpOIHUsS — TPO-
1[ecC TIOTJIONICHHUS BEIeCTBAa U3 OKPYKAIOIIEH CpeIbl TBEPAbIM TEIOM WA YKAAKOCTHIO (COPOSHTOM) BO
BCeM 00BbeMe copOeHTa (abcopOLus) WIM Ha €ro MOBEPXHOCTH (aJICOPOLMs); SKUAKOCTHASI SKCTPAKIUS —
TMPOLIECC M3BJICUECHUS BEI[eCTBA M3 BOJHOTO PACcTBOPA B JKMAKYIO OPTaHUYECKYHO0 a3y, HE CMEIINBAaIO-
nIyrocs ¢ Bojoi. DIoTarusi UCTIONB3YETCs Il OYUCTKA CTOKOB OT ITOBEPXHOCTHO-AaKTHBHBIX BEIIECTB
(ITAB), HedTenpomyKTOB, Macel U Pa3IMYHbIX BOJIOKHUCTBIX Matepuaiios [7]. [Ipu ¢usnko-xummdeckoi
OYHCTKE W3 CTOYHBIX BOJ| YAAISIOTCS TOHKOJMCIIEPCHBIC W PACTBOPEHHBIC HEOPraHHYECKHE TPUMECH U
pa3pyIIAIOTCS OPTraHUYECKHE U TITIOXO OKHCIIIEMbIE BEIIECTBA.

Buonornueckue MeTo[bl OYUCTKH CTOYHBIX BOJ OCHOBAHBI Ha YKH3HEAEATEILHOCTH OUOTHI
(MHKpPOOPTaHU3MOB, pacTeHH U JIp.), KOTOpas MUHEpAIU3yeT 1 TpaHC(OpMUpPYET pacTBOPEHHBIE Op-
TaHUYECKHE COeUHEHMS, SBISIFOIIAECS NCTOYHUKOM uX nuTaHus. CoopyKeHUs: OMOJIOTHIECKON 0un-
CTKH MOTYT OBITh pa3/IeieHbl Ha JIBa BHJA: 1) COOpYKeHUs, B KOTOPBIX MPOIecC OMOIOTHIECKOi 0un-
CTKU TPOTEKAET B YCIOBUIX OJIM3KMX K €CTECTBEHHBIM (T10J1s (priIbTpaliuu (OpoIIeHus ), OHoIoruye-
CKHE TIPYJIBI); 2) COOPYKEHUS ¢ OMOJIOTUIECKON OUNCTKOW B UCKYCCTBEHHO CO3/IaHHBIX YCIOBHSX — B
a’poTeHkax u onoduisTpax [6].

Oco60 OTMETUM TEXHOJIOTHIO OYUCTKH CTOYHBIX BOJ| B OMOJIOTMYECKHX NpYyJaxX C BBICHICH
BOJIHOH PacTUTENBHOCTHIO, KOTOPas B MOCIEAHNUE TOJIbI TIOMYYaeT JOCTATOYHO HIMPOKOE PacipocTpa-
HEHUe, Kak B cTpaHax EBpomneiickoro Corosa, Tak u B Poccuiickoit @eaepannu, B TOM YUCiE B 3ana-
HO-cuOupckoM (enepanbHOM okpyre. OHa TO3BOJSET CYIIECTBEHHO CHU3UTh CTOMMOCTH OYHCTKH
CTOKOB MaJIbIX HACEJICHHBIX MYHKTOB W B TPYJHOJOCTYITHOM MECTHOCTH MPU COXPAHEHWUH HIIH JIaKe
yBenmuennu ee ddexruBaocTy [4]. B wactHOCTH, B UHCTHTYTE 1TuTonorun u renetuku CO PAH u
HHWU Ouonorun n 6uodusuku npu TomckoMm rocynapcrBenHoM yHuBepcutere (TTY) coBmecTHO ¢
O6nacTHpIM TOcynapcTBeHHbIM yupexaeHueM (OI'Y) «Obmkommpupoaay pazpaboTaHbl TEXHOJIOTHH
OMOOYHCTKH CTOYHBIX BOJ| PA3JIMYHOTO MTPOUCXOXKJICHHS C IOMOIIBIO TPOITUYECKOTO PACTEHHUS — BOISI-
Horo ruanuHTa (Eichhornia crassipes).
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Jpyroe mepcekTHBHOE HAIPaBICHNE OMOIOTMYECKOW OUNCTKY CTOYHBIX BOJ B €CTECTBEHHBIX
YCIIOBUSAX — UCIIONB30BaHUE TIOJIEH OpOIIeHUS ¥ (QUIbTpauuy, mo3Boistomux yopars 50...60 % 3a-
rpsi3HeHnid. 1o opornenrs oTIudaloTes OT Mmojiel (PUIbTpaluy TeM, YTO Ha MEPBBIX BBIPAITUBAIOT
OBOIIH, 3JIaKH, TUIOJAOBBIE U JEKOPATHUBHBIE JEPEBBS M KyCTAPHHUKH, TEXHUYECKHE KYJIbTYPHI, a IO
(GUIBTpaK CITY>KAT TOJIBKO JUISI OYUCTKH CTOYHBIX BOA. IIpH 3TOM BBIIENSIOT KOMMYHAIBHBIE U 3€M-
JenenbYeckre mois opomeHus. KoMmMyHanbHbIe MOJISl OPOIICHUST HCIIOIB3YIOT B OCHOBHOM ISl OUH-
CTKH CTOYHBIX BOJ], @ BBIPAIMBAHUE CEICKOXO3IHCTBEHHON MPOAYKIIMHA WTPAET BCIIOMOTATENHHYIO
POJIb. 3emiienenbYecKre Mojisi OPOIICHUS CIYKaT JUISl IIOJIHOW OMONIOTHYEeCKOH OYMCTKH CTOYHBIX BOJ
Y TUIAHOBOTO BBIPAIIMBaHMSI CEIbCKOXO3SHCTBEHHON mpoaykuuu [6]. CiemyeT OTMETHUTh, YTO, CO-
riacHo [8], momyckaeTcst co3aHie 3eMEIbHBIX ITOJIel OPOIIeHHs Ha TOPPSHUKAX, TO €CTh Ha OOIOTaX.
JlesnmH(peKnns CTOYHBIX BOJ SBJISCTCSA 3aKIIOYUTEILHBIM ATalloM MX 00pabOTKH Iepen cOpocoM B
BOIHBIH 00bekT. Hamborplee pacmpocTpaHeHHe MONYYHS CHOCO0 AE3MH(PEKIMH MyTeM BBEACHUS
ra3o00pa3zHoro xjopa. Bo3mMoxxHO 06e33apaKuBaHNE CTOYHBIX BOJ O30HOM, C IIOMOIIIBIO OaKTEPHUITH/I-
HBIX YIbTPa(dUOIETOBBIX JIAMII U T. 1. [6].

O6paboTka 0caZKOB CTOYHBIX BOJ, 0Opa3yIOMIUXCs B MPOLECCe OYUCTKU TMOCIEAHUX, 3aKITI0-
YaeTCsl B CHIJKEHHH BIIQXKHOCTH OC3JIKOB, YMEHBIIEHHH oO0beMa M oOe33apaxkuBannu. CyOcTaHIny,
3a/Iep’)KUBaeMbIe PENIETKAMH, BBIBO3SIT C TEPPUTOPUN OUYHCTHBIX COOPYKEHUH, MO0 OHU IPOOSTCS U
00pabaThIBAIOTCS COBMECTHO C OCAIKAMH M3 OTCTOWHHUKOB. [Iecok m3 MecKoI0BOK 00€3BOKUBAETCS HA
IMECKOBLIX TNIOMIAAKAX W TAKKC BBIBO3UTCS WM OTMBIBACTCA OT OPraHUYCCKUX 3anH3HeHHﬁ, moAcy-
IIMBAETCS W HMCIIONB3YEeTCs B TUIAHUPOBOYHBIX paboTax. OcaZok W3 MEPBHYHBIX OTCTOWHUKOB U YII-
JIOTHEHHBINA OCAIOK W3 BTOPUYHBIX OTCTOWHUKOB (aKTHUBHBIN WJI) HAPABISIETCS B METATEHKH, B KOTO-
pBIX TOJ JAEUCTBHEM aHa’pOOHBIX MUKPOOPTaHW3MOB MHHEPATIH3YIOTCS OpraHWYecKHe BEIlecTBa.
BMecTo a’poTeHKOB MOXKET MPUMEHSATHCS METOJ aHA3pOOHOM CTaOWIM3aIMK, OCAIKU MOTYT HUCIOJb-
30BaThCS B JICCOXO3HCTBEHHBIX U CEIBCKOXO3IMCTBEHHBIX MENIIX U T. 1. [4, 6].

XapakTepHCTHKA OTBeJeHHSI KOMMYHAJIbHO-0BITOBBIX CTOYHBIX BOJ B ToMcKoli 00J1acTH
U BO3MOKHOCTH HCI0JIb30BAHMS TBEPAOi (PPAKLUU CTOKOB /ISl PeKYJIbTHBALUU HAPYLIEHHbIX
3eMellb

[lo ganHBM [2], B TIOCIENHIE TOIBI HETIOCPEACTBEHHO B PEKH M 03€pa COPACBIBAIOTCS CTOYHBIC
BOZIBI OT 52 coopyxeHuil, B 60s1ota — oT 8. CTOUYHBIE BOJIBI IPOYMX OYUCTHBIX COOPY>KEHMI MOCTYIAIOT Ha
penbed ¥ TOPOJICKYI0 KaHAM3aIIHOHHYIO ceTh. OCHOBHASI YaCTh OUMCTHBIX COOPY)KEHHH PACIIONOKeHa B
r. Tomcke u Tomckom patione (puc. 1). B 20002005 rr. u3 00C/IEIOBaHHBIX OYMCTHBIX COOPY)KEHHI
YIIOBJIETBOPHUTENHHO (PYHKIIMOHUPOBAH 12 % MpOBEpEeHHBIX OUUCTHRIX COOPYKEHH, ¢ Ooee win MeHee
CepPhE3HBIMU HApYIICHUAMHU — 64 %, TOJTHOCTBIO HEYIOBICTBOPUTEILHO — 24 %. Y psina 00CIeI0BaHHBIX
BBIITYCKOB CTOYHBIX BOJI 0€3 OYMCTKH BBISBICHO OTCYTCTBHE JIMIICH3WH Ha TIPABO MOJIb30BAHHS TIOBEPXHO-
CTHBIM BOJIHBIM OOBEKTOM H/WJIN HAPYIICHUS YCIOBHUI JTUIIEH3MOHHBIX COTTIAIICHUH.

Kax mokazan ananu3 maorosnerHux Habmogernii OAO «ToMCKIeOMOHHTOPHUHT», Hauboee
3¢ (PEKTUBHO OYMCTKA CTOYHBIX BOJ HA TEPPUTOPUU TOMCKOW 00NACTH MPOBOIMTCS IO COJIEPKAHUIO
B3BeIIEHHBIX BemlecTB. CoaepkaHusi MUHEPAIBHBIX coyield (IT0 CyXOMY OCTaTKy) M TPYIHOOKHCIIsie-
MBIX OPTaHWYECKHX COEAMHEHWH M0 XMMHUYecKoMy moTpedieHuto kuciopona (XIIK) B pesymbrarte
(YHKIIMOHUPOBAHUSI OYUCTHBIX COOPY)KEHUH MPaKTHYECKH HE MEHSETCS, 8 KOHIIEHTPAIMH COCJIIHE-
Hull a3ota U ocdopa gaxe ysenuuuparorcs (tadnuie). B menom, 6onee 70 % OYHUCTHBIX COOpYIKe-
Huil ToMckol 0o0NacTu (PyHKIMOHHPYET ¢ TEMH WU WHBIMHA HapyIISHUSMH, CBSI3aHHBIMU C: 1) wc-
MOJIb30BAaHUEM YCTapEeBIUX TEXHOJOTHI BOJAOOYMCTKH, HE TpPEAyCMaTpUBAIONINX 00pabOTKy W YTH-
JM3AIMI0 HAKOTICHHOTO 0CaJKa, JIOOYHCTKY CTOKOB, B PE3YJIbTATE Yero B BOJHBIE OOBEKTHI MOCTYIIA-
eT 0O0JIBIIOE KONIUYECTBO HUTPATOB U HUTPUTOB, 00PA3yIOIIUXCS B Mpoliecce OMOIOrMYeCcKOl OYUCTKI
(MX conmepkaHUe YBEIMYMBAETCS, 10 CPAaBHEHUIO C UCXOJIHEIM, B CpelHeM, B 2,5...3 pasa); 2) Heco-
OoJicHueM Ha OOJIBIIMHCTBE CYIIECTBYIOIIUX OYHCTHBIX COOPYKEHUI MPOCKTHBIX HOPMATHBOB HX
paboThI; 3) HEOCTATKOM MIIH OTCYTCTBHEM KBATU(HUIIMPOBAHHBIX CHIEUATHCTOB [2, 3].
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Puc. 1. PacrionoxeHre BBITYCKOB CTOYHBIX BOJ] 0€3 OYMCTKU U OYHCTHBIX COOPYKEHUH Ha TEPPHUTO-
pun Tomckoii oonactu. KpynHeie ourcTHBIE cOOpykeHUs: 1) ¢ OM0I0rnyeckoil OuucTKoi; 2) Bce oc-
TanbHble. KpyImHBIe BRITYCKH CTOYHBIX BOJ: 3) OTACNIBHBIN BBIIYCK CTOUHBIX BOJ [2]

AHanu3 TaHHBIX 0 cOpOCe 3arps3HSIOMIAX BEIIECTB B BOJHBIC OOBEKTH Ha TeppuTopun Tom-
CKO obOnacTu (Tabnuila) Mo3BOJISIET CAETaTh BBIBOJ O BO3MOXXHOCTH MCIOJIB30BaHHS OCajiKa, o0pa-
SYOIIETOCA IMPU OYUCTKE CTOKOB, JIA PEKYJIbTUBAIIMN HAPYIICHHBIX 3€MCJIb U BEACHUA JIECOXO3SIUCT-
BEHHOH IESTENbHOCTH. DTO ONpENeNsIeTcs, 80-nepevix, TeM, YTO OoJblIas 4acTb TeppuTopun Tom-
CKOH 00JIaCTH BXOAUT B COCTaB JICCHOTO ()OH/A M XapaKTepU3yeTcs BBICOKOH 3a00JI04E€HHOCTBIO, HU3-
KUM IIOAOPOJMEM M 3aKHCIEHHOCTBIO TOYBEHHOrO MOKpoBa. [Io3TOMy mpuMeHeHue ocajxa, Moiy-
YEHHOTO MPU OYHMCTKE KOMMYHAJIbHO-OBITOBBIX CTOKOB, MO3BOJIMT YBEJIMYUTH COAEP)KAHUE B MOYBAX
COJIeH KaJIbIlMsl, COeTMHEHNH a30Ta U (ocdopa, 4To OIArONPHATHO CKAXKETCS Ha BO3MOXKHOCTH HC-
HOJIb30BAHUS HAPYIICHHBIX W/UIH 3a00JI0YEHHBIX 3€Mellb B JIECOXO3SMCTBEHHBIX LENAX. Bo-6mopbix,
TEXHOJIOTHSI PEKYJIBTHBAIMU TIPEIYyCMAaTPUBACT BHECEHUE YIOOPEHMH C LENBI0 NPHBHOCA B IOYBY
NPUMEPHO TEX € BELIECTB, YTO HaXOIATCS B KOMMYHAJIbHO-OBITOBBIX cTOKax. C y4eTOM 3TOTO HcC-
MOJIb30BaHUE 0Ca/IKa, 00pa3yoUIerocs MPH OYMCTKE CTOKOB, JUIS PEKYJIbTHBALMM HAPYHNICHHBIX 3€-
MeJlb B JI€COXO03SMCTBEHHBIX neJsixX nMpeacTaBIACTCA O6OCHOBaHHLIM U pa3yMHBIM MEPOIIPUATHEM B
paMKax KOMIUIEKCHOT'O HCIOJIb30BaHHS M OXPaHbI IPUPOIHBIX PECYPCOB.
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Tadmnna. CpeJHEeMHOTOJICTHUH XUMHUYECKUN COCTaB CTOYHBIX BOJ JIO M IOCIE OYUCTKH U CTOYHBIX BOJ 0€3 OYMCTKH, COPAChIBAEMBIX B MOBEPXHOCTHHIC BOJHBIC
06BexTsI ToMcKoit o6macti (0606uenne Gpornobx ganHbX TITY 1 [2, 3]), mr/om®

Hanmero- Xapakrepuctuka | B3sent Cyxoit | N | N | N TokcHIHOCTB
. - 2- H 3- s
Olgi}éiia ITyskT CtBOp B sBa CI" [SOq4 octatox |NH,*[NO,|NOy Si |PO4”|Feysu.|PenonsrHedrenpoaykTsr| XITK|BITKs %
Eoonca | KPuBO- | KX c. Kpuso- | _no oumerin | 183,0 [66,4]12,6] 7175 [52,60[0,00/0,21[9,605,05 ] 2,79 | 0,036 0,16 2144 — N
p-bp LIeHHO LICHHO nocre ouncrkn | 1515 |57,4[10,1] 719,0 ]44,750,00(0,16]10,00]8,20] 2,70 | 0,029 0,17 190,6/100,4 66
Banosca | © 12pa- KKX n0 ounctkn | 2433 [559(17,6] 622,0 [42,60[0,00[0,12]19,304,23] 4,61 ] 0,054 0,09 2274 — -
P: Ges c. Mapa6ens | mocne ounerkn | 71,2 |53,0(29,4| 599,2 [23,43]0,44]6,06[17,274,35| 1,55 | 0,010 0,10 130,2/ 54,1 13
06k 3 /v «JlecHas JIO0 OYMCTKH 137,8 |41,4|38,1| 492,8 |36,08/0,11(1,41(10,90/6,76|1,87 | 0,021 0,16 259,9(125,7 47
P: Tlauar» nocse ouncrkn | 74,7 [40,9(36,4] 4933 [33,73]1,68(2,69]11,006,79] 2,04 | 0,013 0,08 103,6/42,99 20
Vutaiica | T Mup- e v | no ounercn | 1655 [63,0[319] 6785 140,25/0,03]0,23(36,505,93[ 3,81 | 0,01 0,06 326,7] — -
P: HbIit P nocne ouncrkn | 95,7 |46,2[27,9] 619,7 [9,81]0,35/3,63[17,55/4,30| 3,59 | 0,006 0,06 57,5(34,6 25
q c. 3ppsn- | JKKX c. 3pipsin- | o ouncrkn | 187,5 |53,4(24,9] 598,8 [48,94/0,03[0,09]4,805,80] 1,36 | 0,011 0,27 153,719,0 N
P- YT okoe cKoe nocrne ouncrkn | 75,2 |52,0(254] 6253 [44,40/0,06]1,01[10,00/6,60| 1,19 | 0,012 0,12 137,5/ 85,0 52
p. Kyennar | & IepBo- | KRX ¢ Tepso- |5 o | 830 |706|28,3| 642,0 [41,38/0,00]0,269,35 | 7,36 | 3,67 | 0,020 0,07 117,4| 65,7 36
MaucCkKoe€ MaucCkKoe€
booro | c. Kosker- - Ges oumctkn | 264,8 [206,7/23,6| 754,4 [62,82/0,030,25 — 10,35(2,07 | 0,046 025  [54822529 56
OO6ckoe HHUKOBO
bonoro ) ¢. Mexs- - Ges oumctin | 202,9 [92,9]20,9| 7337 [29,57/0,01|0,11|8,10|4,43|2,39 | 0,021 022  [284,11126] 49
OO6ckoe HHUKOBO
p. Coxompr | & Hoso- | Hosokycxosekas | ooy | 682 |205(28.2| 4352 [36,08/0,38|0,93| 5,60 6,91 | 1,55 | 0,022 0,09 190,2| 98,4 58
Kyckoso c/amM.
0,75 k 0,15
71K, ’ 300 [ 100 | 1000 |0,39]0,02/9,1| — |046/| 0,1 | 0,001 0,05 - |21
¢ony 061 HE TOKCHYHA
: (<33)
/K, . ?bif{; 350 |500| 1000 | — |1,0/102| 10 | 35| 03 | 025 0.3 15 | 2.1
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OTeyecTBEHHBII U 3apy0e:KHbIIH ONBIT MPUMEHEHUS METO/Aa OMOJIOTHYeCKOH 0UUCTKHU
B COOPY>KEHHSIX C eCTeCTBEHHOM ajpanueit

[Ipu BEIOOpE crIOCO0A OYHMCTKH CTOKOB CIEAYET UCXOIUTH U3 TOTO, YTO OCHOBHOW OCOOEHHOCTBHIO
Tomckoii 00nacTH SBISIOTCS CYpOBBIE KIIMMATHUECKUE YCIIOBUS, BHICOKAs 3200JI04EHHOCTh U HU3KOE TUIO0-
Jopojre aHauadToB, TPYAHOAOCTYITHOCTh 3HAUUTENIHLHON YacTH TEPPUTOPUH pETHOHA. B cBsi3u ¢ 3THM
0co0oe 3HaYeHHe MPHOOPETAIOT METOIBI OMOJIOTUIECKON OYUCTKH B YCIOBHUSIX ONFB3KMX K €CTECTBEHHBIM.
B pesynbTare cTouHbIE BOABI HE TOIBKO MPOXOAT OYUCTKY, HO M HCHOJB3YIOTCS JUIS TIOBBIIICHHS TIJI0/10-
pOnust TIOYB, YAYUIICHUS JIECOXO3SIUCTBEHHOTO 3HAYEHHsI TEPPUTOPHH, a TaKkKe ISl PeKyJIbTHBAIMN Ha-
pyIIeHHbIX 3eMenb. [1o 3Tol mpuumHe HIDKE BKpATIE MIPUBENEHBI Pe3yibTaThl aHAIN3a POCCHICKOTO U
3apy0eKHOTO OIIBITA HCTIOJIF30BAHISI OMOJIOTUYECKHIX COOPYKEHUH YKa3aHHOTO THTIA.

[pexne Bcero, ormMeTnM, uto B ToMckoi obnactu B 2002 T. criermanucramu TI'Y ObUtM HavaTh
paboTHI 11O MCCIICAOBAHUIO M ONBITHBIM HCITBITAHMSIM CITOC00a TIOYBEHHO-00IOTHOW OYHCTKH (00S3BPEKH-
BaHMS) XO3SMCTBEHHO-OBITOBBIX CTOYHBIX BOJ B YCIIOBHSIX ceBepa TOMCKOW 00JacTH C TOMOIIBIO
Eichhornia crassipes. B wactHocTH, peaim3yercs cxema OYHCTKU CTOYHBIX BoA T. KonmareBo u . Toryp ¢
0O0IIMM PacxoIoM CTOYHBIX BOZ 0K0Jio 6000 MS/CYT. Cunamu OAO «TOMCKBOIAIPOSKT» C MPUBICYCHUEM
crneranucToB TI'Y pa3paborana MpoeKTHO-CMETHAS JOKyMeHTanus «bronHkeHepHas CHCTeMa OYMCTKH
XO3HCTBEHHO OBITOBBIX CTOYHBIX BOJ T. Konmarero u . Toryp KonmameBckoro paiioHa» oOmeit cmeT-
HOUM cTomMocThi0 11,12 MiH. py0., YTO CYIICCTBEHHO MEHBIIE CTOMMOCTH THIIOBBIX KaHAIW3AI[MOHHBIX
coopykeHHit (koo 160 MiTH. py6.). PacueTHast ceGecTOMMOCTh OUHCTKH — 1 py6./p>.

Jpyroii mpuMep wcroab3oBanus Eichhornia crassipes — cucrema moounctku crounsix Boa HITO
«Bupron» (pacxoz cTokos okoo 1000 M%/cyT), BKIIOUAOIast GOTAHIHYECKYIO IUIOMIAAKY, TPy C BHICIIEHT
BOJIHOW PacTUTENFHOCTBIO W OMOILIATO, pa3MelaeTcsl B JIOTY Ha CEBEPO-BOCTOUHOM OkpauHe T. Tomcka.
buornpynel, 3amomHeHHBIE BOISHBIM THAIIMHTOM, TAaKKe ampoOWUpOBaHBI ISl OYUCTKH XO3SIHCTBEHHO-
(heKaTbHBIX CTOKOB CBHHOKOMIDIEKCA MOIIHOCTHIO 216 ThIC. TOJIOB cBUHEH B roa. B 3A0 «Kynpsios-
ckoe» HoBocubupckoii obnacty, T/e mpy o01Iei miolau ouonpynos 1,8 ra riryounoi okosno 0,6 M moc-
TUTHYTA NMPOU3BOUTEIBHOCTD 3...4 ThIC. M3/CYT. OUMILIEHHOHN BOAbl. B TaHHOM cilyyae TEXHOIOIUsl O4H-
cTKu ObUta paspaborana B Muctutyte muronoruu u reaetnkn CO PAH. Panee aHanmormyabie CHCTEMBI
OBLTH MOCTPOCHBI U BBEJICHBI B IKCILTyaTalrio B Poccun B CTaBpONONILCKOM Kpae W APYTHX PeruoHax, a
emte pansblue — B CIIIA, 3anannoii EBpone, ABctpanuu 1 SInoHuM, B TOM YKCIIE C IPUMEHEHHEM TPOCTHU-
Ka, porosa, plIecTa, 3J10/Ieu, KaMblllia u T. 1. [4, 9].

Hanpumep, cornacHo npuBeneHHbIM B paboTe [9] nanueiM, «B T. benrone (CIIA) c Hacene-
HueM 4700 ygenoBek ¢ 1985 1. OCYIIECTBIIAETCS OUYUCTKA OBITOBBIX CTOYHBIX BOJ B IPYyIax C 3apoCisi-
MU KaMBbIIlla U JPYTUX BOMHBIX pacTeHud. [logcunTano, 9T0 CTOMMOCTH TaKOW CHCTEMBI OYHCTKH B 10
pa3 MeHbllle, YeM CTOMMOCTh TPaJUIIMOHHBIX CHCTEM MpPH YJOBIETBOPUTEIHLHOM KadeCTBE OYHCTKHU
BOJIBI OT COGJMHEHWI a30Ta, ¢ocdopa, B3BEIICHHBIX M OpraHMYeckux BemiecTB. B Wpnanmuw, r.
BunbsiMcTOyHE, YCHENIHO SKCIUTYaTHPYETCsS CHCTEMa COBMECTHON OYMCTKH XO3SHCTBEHHO-OBITOBBIX
B0 (72 %) 1 moBepxHOCTHOTO cTOKa (28 %), CKOHCTpYHMpOBaHHAas B BUAE TPEX MEIKOBOJHBIX JaryH,
JIBE U3 KOTOPBIX 3aCaKCHBI KaMBIIIIOM M POTO30M, a TPEThs MPEACTaBIAET COO0H OMOTpY/I ¢ IIaBaro-
IIMMHA BOJHBIMU PACTEHUSIMU — JIMJIHEW U PSACKOM. B mporiecce 0YrCTKH BOJja OYUINASTCS A0 CIeIyTo-
UX MoKa3aTeliei (MF/,Z[M3)Z BIIK — 9; B3BemenHnIe BemecTBa — 9; MOTHEBIN a30T — 14,2; MOHBI aMMO-
aust — 0,8; HuTpatel — 9,2; oprodocdarer — 3,15. CpenHee NpOLIEHTHOE YMEHBIIEHHE KOHIIEHTpAIUH
3arpsI3HSIONINX BEIIECTB B CUCTEME 3a JIBYXJIETHHH MepHo u3ydeHus cocrasisiet: 48 % — mns BIIK,
83 % — 1 B3BemIeHHBIX BemecTB, 51 % — mis obmiero azota, 13 % —mist obmiero gocdopa, yaaneHue
MATOTeHHBIX OPTaHU3MOB AOCTHTAeT 99,77 %o».

Oco0eHHOCTRI0 OOIBIIMHCTBA PACCMOTPEHHBIX BBINIE MPOEKTOB SBIISETCS MOIBITKA MaKCH-
MaJIBHOT'O HCIIOJIb30BaHMsI MECTHBIX (a0OpUTe€HHBIX) BHJOB pacTUTENbHOCTH. C y4eToM 3TOro mnpu
NPOEKTHPOBAHUH COOPYXKEHUH Ui OHOOTHUECKONH OYMCTKH KOMMYHaJIbHO-OBITOBBIX CTOKOB MaJIbIX
HACEJICHHBIX ITyHKTOB (BKJIFOUYAs BaXTOBBIE MMOCEJIKH) HAa TEPPUTOPUN TOMCKOM 00JIaCTH TIpeICTaBIIS-
eTcsl HEOOXOTMMBIM OTJIaBaTh MPEANOYTEHHE MECTHOM, a He MprUBO3HOU (rope. Tak kak 3TO TTO3BOJIUT
o0ecreynTh YCTOHYMBOCTE MPOLEcca OYMCTKHU (3a CUET MCIOJIb30BaHUs BHUIOB, IPUCIIOCOOJICHHBIX K
KIIMMaTHYECKUM U DKOJOTMYECKUM YCIIOBHSIM) M CHU3UTDH 3aTPaThl HA CTPOUTENHCTBO U OOCTYKHBa-
HHUE OYMCTHBIX coopyxenui [3, 10]. Cneayer Takke OTMETHUTH, YTO B PA3BUTHIX CTpaHaX MHUpa OOJb-
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[I10€ BHUMaHUE yJIEISIeTCs PAllHOHATBEHOMY HUCIIOF30BAaHUIO CTOYHBIX BOJ M OCaJIKa, 00Pa3yIomerocs
NIPY UX OYMCTKE AJIS JIECO- M CEIbCKOXO3SIMCTBEHHBIX Lienel. B kauecTBe mpuMepa MOKHO TPUBECTH
TEXHOJIOTHIO JIECOXO3SHCTBEHHOTO WCIONIB30BAHUA CTOYHBIX BOJ MAaJbIX HACEJEHHBIX ITYHKTOB B
[lIBeninu. B cOOTBETCTBUM C ATOM TEXHOJIOTHEH MpeIaraeTcs MCIIOIb30BaTh KOMYHaIbHO-OBITOBEIE
CTOYHBIE BOJIBI, 00pa3yIoLIrecs: B MaIbIX HACEICHHBIX IYHKTAaX, I OPOLICHHUS YIaCTKOB C IPEBECHON
pacTuTenbHOCTh. B AaHHOM ciydae >Kuakas M TBepAas (pakUUH CTOYHBIX BOJ, BCJIEICTBHE MOBBI-
IIEHHOTO COZAEP KaHUS B HUX COeTUHEHNH a30Ta U ¢ochopa, BEICTYIAIOT B KA4ECTBE YIOOPEHUIA.

Taxum obpaszom, nocturaercsi TporHOW 3¢ddekt: 1) ourcTka CTOUHBIX BOA; 2) Oe3omacHas
YTUIHM3aLUs 0cajika, 00pa3ylouierocs MpH OYUCTKE CTOKOB; 3) yIIydllleHHE JIECOX035HCTBEHHOTO 3Ha-
YeHHs] TEPPUTOPHUH, BILIOTH IO W3BICYCHHS BHITOMABI 32 CUET HMCIOIB30BaHMA JpeBecuHBL. Ha Hamr
B3TJIs1/I, IMEHHO ITOAOOHBIN BapHaHT WMeeT Hambosee OIaronprsTHBIE TEPCIEKTUBBI NCTIOIB30BAHMA
B 3amagHoit Cubupy, rie orpoMHbIE TEPPUTOPHH 3aHSTHI OOJOTaMHU U 3a00TOUYEHHBIMH 3EMIISIMH C
HU3KOH OMONOTHYECKON TPOAYKTUBHOCTEIO.

3akioueHne

Bosnbiias gacTe 04MCTHBIX cOOpysKeHUH Ha Tepputopun Tomckoii obnactu (86 %) He obecne-
YHBAET JOCTH)KCHHUE HOPMATUBHBIX TMOKAa3aTeliell KadecTBa CTOYHBIX BOJA. Hammenbinas s@QexTuB-
HOCTh OYKMCTKH HaOJIOaeTCs, IPexkIe Bcero, yisd: 1) coequHeHuii azota u ocdopa; 2) xeieza u op-
TAaHWYECKUX BEIICCTB MO XUMHUECKOMY MOTPEOICHHIO KUCIIOpOoa. B mepBoM citydae 3TO CBUACTENb-
CTBYET O HEOOXOUMOCTH JIOTIOTHUTEIEHON JJOOYMCTKU CTOYHBIX BOJI OHMOJIOTHYECKHX COOPYKECHUH OT
MPOAYKTOB Pa3JIOXKEHHUS JIETKOOKHCIISIEMBIX OPraHMYECKHX BEIECTB, @ BO BTOPOM — O MPHUPOTHOMN
cnenuuKe paccMaTpUBaeMON TEPPUTOPUH, I KOTOPOH XapakTepHa Ype3BbIYaiiHO BBICOKast 3a00J10-
YEHHOCTh, a CJICJIOBATEIBHO, U BBICOKOE COJIEPKAHUE OPTaHWYECKUX BEIISCTB MPHUPOJHOTO FeHe3rca
(BKJTFOUAs YIIIEBOAOPOIBI), a30Ta AMMOHUIHHOTO M COCMHEHNH OPTaHMYECKUX KHCIIOT, XKele3a, Map-
raHna v psjaa Apyrux METallJIOB. K COXaJICHHIO, 3Ta CHCHI/Iq)I/IKa MaJIO YYUTBIBACTCA KaK B IMMPOCKTax
OUYHUCTHBIX COOPYXCHUH, TaK M TIPU KOHTPOJIC UX PpabOThI CO CTOPOHBI MMPHPOAOOXPAHHBIX OpraHoB. C
y4ETOM 3TOTO MOXKHO TPEATNOTIOKHTh, YTO, 60-NePEbIX, NaXKe TIOBCEMECTHOE CTPOUTEIHCTBO OUOIOTH-
YECKHUX OYUCTHBIX COOpy)KeHI/II\/'I HE HpI/IBCI[éT K CYIICCTBECHHOMY YJIYUYIICHUIO Ka4€CTBa BOJ B BOAHBIX
00beKTax — MPUEMHHKAX CTOYHBIX BOJ. Bo-6mopuix, pelicHuEe BOHO-IKOJIOTHYECCKUX 3a1a4 B TOM-
CKO¥ 00JIacTH 11e1ecoo0pa3Ho MPOBOJUTh KaK B HAMPABICHHU MPOCKTHPOBAHUS U MAaKCUMAIBLHO IITH-
POKOT'O MCIIOJIE30BaHUA OUMCTHBIX COOpy)KeHI/Iﬁ C UHTCTPUPOBAHHLIMU 3JICMCHTAMU 60JIOTHBIX y4acTt-
KOB U €CTCCTBCHHBIX U UCKYCCTBECHHBIX MCJIKOBOAHBIX BOI[OéMOB, TaK U B HAIIPpaBJICHUN COBCPILICHCT-
BOBaHUHU METOJIOJIOTUHU OLIEHKH aHTPOIIOT€HHOTO BO3/IeHCTBUS Ha BOJHbIE 00BeKThl CHOUpH.
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