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TEXHOJIOT'UU U MALHIUHBI JIECHOTI'O AEJIA

YK 627.8:630"

B. Il. Kopnaues, A. H. Ilepesccunun, A. A. Anopusc

OLIEHKA OFBEMA 3ATOILUIEHMS JIPEBECHOII MACCBI
B BOJOXPAHWUJIMIIE BOT'YYAHCKOI I'C

IIpousseden pacuem u npedcmagiena OYyeHKa NPOSHO3HLIX 00bEMO8 3amon-
Jlenus (ocmaegnenus) OpesecHoll maccvl 6 Jodce 6odoxpanunruwa bozyuanckoi
I'DC ons naubonee 8eposmubIX cyeHapues no020MmMoBKU 10H#CA OJisi HANOIHEHUSL.

Knrwouesvie cnoea: noowce 60()0xpanzuu;a; dpeeocmod; maxkcayuoHHvle Xa-
PAKmMePUCmuUKu, 1eCoovucnika, ]Z@COCGO()KLI,’ 0bveM 3amonieHusl.

BBenenue. ['mapoTeXHHUECKOE CTPOUTEIBCTBO B ILEJIOM, W THIPOIJIEKTPOCTAHUUN B
YaCTHOCTH, COIPOBOXKAETCA BO3JCHCTBUEM YEJIOBEKAa HAa €CTECTBEHHBIM PEXUM, CAHUTAPHO-
TUTMEHNYECKOE U 3KOJIOTMYECKOE COCTOSIHUE BOJAHOIO 00beKTa U peruoHa B 1enom. [lpu co-
3/JaHUU BOJOXPAaHWIMILA PE3KO U3MEHSETCS TUIPOIOTHYECKUM peXUM BOJOTOKA U THAPOTe0-
JIOTUYECKUI PEeXUM MPUIIETAIOIUX TEPPUTOPHUM, YTO MPUBOJUT K M3MEHEHUIO IPOLECCOB
€CTECTBEHHOI'0 CaMOOYMIIEHHsI BOJbl U TpaHC(OpMalUMU MPAKTUYECKH BCEX KOMIIOHEHTOB
orocdepsl.

B pa6orte [1] oTmeuaercs, YTO BOJHBIM 3KOJIOTMYECKUM MpoOieMaM MPUCYIIH HE TOJIBKO
oOurue, XapakTepHble U JUIsSl IPYrUX 3KOJOTUYECKUX MpoOieM (pe3Kue CKauKooOpas3Hble H3-
MEHEHUS MPHU AOCTIXKEHUN KPUTUYECKUX 3HAUEHU N, CHHEPreTuYecKuil appeKT HeaaeKBaTHO-
r0 YCUJICHUS pa3HOHAIPABJICHHBIX MPOIIECCOB), HO M CBOM OCOOCHHOCTH (OTJATICHHOE TPOSIB-
JIEHUE BO BPEMEHU U MPOCTPAHCTBE, KyMYJIATUBHBINA 3 (EKT, «camopacIiiupeHne» 30H Mpsi-
MOTO BO3JICUCTBUS U JIP.).

C aTOl TOUKM 3peHusi Haubosee MOIIHBIM MCTOYHHUKOM BO3JCHCTBUS SIBJISIFOTCS BOJIO-
xpanmmia kpynueix ['9C (Casno-1llymenckoe, bpatckoe u ap.).

OcoOenHocth crpoutensctBa ['OC B Cubupu 3axiroyaeTcss B TOM, YTO UX BOJIOXpaHH-
JUIIa 00pa3yroTcs MyTeM 3aTOIJICHUS O0JIBIINX TEPPUTOPHIA BOJOCOOPHBIX IUIONIA/IEH, B TOM
YlClie MOKPBITHIX JIECOM CO 3HAUYUTEIbHBIMU 3allacaMiy JPEBECHO-KYCTapHUKOBOI pacTUTENb-
HOCTH, yOOpKa KOTOPOH Tepe/1 3aTOIUICHUEM COTIPsHKEHA C OOJIBIIMMU TPYIHOCTIMH.

MHoroJsieTHUH OTBIT HAOMIOACHUH 3a MOATOTOBKOM, CO3JJaHMEM W IKCIUTyaTalueil BOJ0-
xpanwmi ['DC BbIABIII MPOOJIEMBI SKOJIOTMYECKOTO, IKOHOMUYECKOTO M COLUAIbHOIO
HaIpaBJIEHUH, MOAPOOHO paccMoTpeHHble B [2]. OQHONW U3 3KOJOTMYECKUX MpoOiIeM BOJO-
XPaHWJIUL SIBJISIETCS] 3aCOPEHUE UX IUIABAKOLIEH M 3aTOIJIEHHOM JPEBECHON MACCOM, 3arpsi3-
HEHUE OPraHMYEeCKMMHM BEIIECTBaMH, YTO B CBOIO OY€pe/ab BIMSET Ha KayecTBO Bojbl. [lpu
3TOM CTOUT OTMETUTh, UTO BJIMSIHUE APEBECHUHBI HA THMIPOXUMHYECKUNA COCTaB BOJBI M TU-
pOOHOHTOB, IO MHOTOJIETHUM HccaenoBaHusM yueHblX 'ocHUOPX u CIIOI'JITA, Haunnaet
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CHJIBHO TPOSIBJISITHCSI TOJIBKO B CIIydae MPEBBIIICHUSI KpUTEPHUS O€3BPEAHOCTH (COOTHOILIEHUS
00BbeMOB JIpeBecHHBI ¥ BoJIbI) 1:250 mpu yBennueHnn 00beMOB IPEBECHHBI [2].

B nensx obecneuenust kauecTBa BOJAbl B BOJOXPAHUIIUIIE, COOTBETCTBYIOLIEIO TpeboBa-
HUSM BOJIHO-CAHUTAapHOIO 3aKOHOJIATENIbCTBA, pa3paboTaHbl caHMTapHble mpaBuna CaH-
[TuH 3907-85 [3], ycTranaBiauBawIue OCHOBHBIC TPEOOBAHMS K WX MPOCKTUPOBAHUIO, CTPOHU-
TEIbCTBY M JKCIUTyaTallMH, COIJIACHO KOTOPHIM B KOMIUIEKC MEPOIPHUSATHI 10 CaHUTAPHOU
MOATOTOBKE TEPPUTOPUH 30HBI 3aTOIUICHUS BOJOXPAHMIMILA BXOJUT OYKCTKA OT APEBECHOM U
KYCTapHUKOBOW PACTUTEIBHOCTH.

Heo6xomumMo oTMETHUTB, YTO HM Ha OAHOM Bojoxpanminile CuOvupu He ObUIM BBITIOJIHE-
HBI B ITOJTHOM 00BeMe paboThI IO JiIecoCBOKE (YOOpKa TOBAPHBIX JICCOHACAKICHUN B 30HE 3a-
TOIJICHUSI C LETBI0 TOJYYCHHS JIMKBUIHOM JIPEBECUHBI) U JICCOOUHCTKE (YyOOpKa BCeM ape-
BECHO-KYCTapHUKOBOM pacTUTEIbHOCTH, BKIIIOYAsl HEPACTYILYIO (CYXOCTOM M BaJIeKHHUK), Ha
TEPPUTOPUHU YJaCTKOB CIleLMaIbHOrO Ha3HaueHus (cnery4yacTtku)) [4]. He BbI3bIBaeT comHe-
HUS, YTO 3aTOIIEHHAs B JIOKE BOJOXPAHWIMIIA JPEBECHAs Macca OKa3bIBaeT BIUSHUE Ha Ka-
YECTBO BOJBI [2], 1 yeM OombIe 00hEM 3aTOTUICHHS, TEM BBIIIIE YPOBEHb BO3MOXKHOTO HEra-
TUBHOTO BiusiHUA. [lo3TOMY Ha cTaguu TEXHHUKO-DKOHOMHUYECKOTO OOOCHOBAHUS CO3JAHMUS
BOJIOXPAaHWJIMILA BaKHBIM J3TallOM SIBJISIETCS OIPENEICHUE IJIAaHOBOr0 o0beMa 3aTOIUICHUS
JPEBECHON Macchl C y4ETOM 3KOHOMHUYECKOTro 3(dekra (TEXHUKO-IKOHOMHUECKUX MToKa3aTe-
Jeil) ¥ SKOJIOTMYEeCKUX TpeOoBaHUN (IIPOrHO3HOM OLIEHKU BIUSHUS Ha KAU€CTBO BOJIbI).

Heabro paGoThl sABIsETCS OLIEHKa 00bEeMa 3aTOIUIEHUS APEBECHON Macchl B BOJOXpPaHU-
muie boryuanckoit I'DC.

Ycii0BUS 30HBI 3aTOIUIeHUsI. PaccCMOTpUM BEJIMYMHY BO3MOKHOTO 00beMa 3aTOIICHUS
JPEBECHOM Macchl B JIoke BoJoXpaHuiuia crposuieiics boryuanckoit I'9C (boI'DC) npu
Pa3IMYHbIX CLIEHApHsIX (BapuaHTax) MOJArOTOBKU JIOKA, a TAK)KE€ COOTBETCTBHUE UX TpeOoBa-
Husm CanlluH 3907-85 u kputepusm 6e3BpeTHOCTH.

Bonoxpanunume boI'DC ¢ otmerkoit HopmanbHOTO noanopHoro yposHs 208,0 M bC,
ITOJIHBIM 00beMOM 58,2 KM®, IIIOIIA/bI0 3epkana 2326 KM, MPOTSHKEHHOCTBIO TI0 OCHOBHOMY
pycay 375 kM u kodddurmentom Bogooomena 1,95 (50 % obGecnedeHHOCTH) pacoiaraeTcs B
30HE CpellHEH U I0KHOM Talru roro-zamagHoi yactu CpenHe-CHUOMPCKOTO IMIIOCKOTOphbs B
Oacceiine HukHero tedeHust p. Aurapsl (57 — 60° CIL u 98 — 103° B/1), B OCHOBHOM Ha Tep-
putopun Kexxemckoro paitona KpacHosipckoro kpast 1 4yacTuuHO (0KkoJio 9 % 1o miomaau
3epkana) ¥Ycre-Mnumckoro paitona Upkyrckoit obnactu [2] (puc. 1).

Borysarickas [9C

Kpacnospckuii kpatii

Yerb-Hnnmckas [IC

Hpxymckas obnacme

Puc. 1. Cxema soooxpanunruwa Bozyuanckou I 2C
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B Tabn. 1 npuBeneHbl OCHOBHBIE TaKCAIIMOHHBIE TOKA3aTEIN 30HbI 3aTOIUICHHUS, OIpeie-
JIEHHBIE TI0 MaTepuaiaM MHBEHTapU3alluK APEBECHO-KYCTAPHUKOBOW PAaCTUTEILHOCTH B 30HE
3aroruienus bol'DC, BomonaHeHHoN Boctouno-CubupckuM GpuiinaaoMm rocy1apcTBeHHON HH-
BeHTapu3aiuu jecoB (pumman OI'YIIT «Pociaecundopr» «Bocrcubnecnpoext») B 2007 romy.

Tabauma 1
OCHOBHBIE TAKCAINOHHBIE XaPAKTEPUCTHKHA 30HbI 3aTOIJI€HHS
Kpacuosipckumii | Hpkyrckas
IToka3zarenu . Bcero
Kpait o0acTh

OOm1as mIomanb 3eMejb, Ia 138051 16861 154912
[T1omaap, MOKphITas APEBECHO-KYCTAPHUKOBON PaCTHTEIBHO- 108461 14052 122513
CTBIO, Ta
[Tnomans ¢ TOBapHBIMU 3arlacaMi, ra 31614 5969 37583
?Ltliém;;l 3arac APeBECHO-KYCTAPHUKOBOW PACTUTEIBHOCTH, 81914 1367.8 9559,
B TOM 4YHCJI€ TOBAPHBIX HACAKICHUH, ThIC. M 4351,0 932,3 5283,3
3amnac, ThIC. M

- €IMHUYHBIX JIEpPEBbEB 474,6 86,7 561,3

- CyXOCTOSA 311,4 87,5 398,9

- 3aXJIAMJIEHHOCTH 887,2 133,4 1020,6
CpeHuif 3amac, ThiC. M':

- Ha IJIOIIaI1 TOBAPHBIX HACAKICHUIN 137,6 156,2 140,6

- Ha oO0IIeN IoaIu 59,3 81,1 61,7
[Tnomazap cremy4acTkoB oomias, ra 16160,4 427.0 16587,4

B TOM YHCJI€ JIECOOUMCTKH 13947,6 408,5 14356,1
3amac ApeBECHO-KYCTAPHUKOBOM PACTUTEIIBHOCTU 960,4 8.2 968.6
HAa CIICI[yYacTKaX, ThIC. M
B TOM YHCJI€ TOBAPHOM JIPEBECUHBI, ThHIC. M 576,0 1,6 577,6

Cuenapuu nposeaeHusi pador. s Bomoxpanunuiia boI'9C ¢ oTMedeHHBIMU BHITIIE
OCHOBHBIMHU XapakTepucTukami, coriacHo TpedoBanusiM CanlluH 3907-85 m 3.5.3, «c xo3d-
(GbueHToM Bo1I000MeHa MeHee 6 JIECOCBOJIKA U JIECOOUYKMCTKA 00s3aTeNlbHA Ha BCEll 3aTarm-
BaeMoil Tepputopuu. IIpu 3TOM B NMpUMeYaHHH OTMEYEHO, YTO «HEBBITOJIHEHUE KaKUX-JTHOO
AIIEMEHTOB MEPOIIPUSATHIA JOIHKHO OBITh 0OOCHOBAHO pacdeTaMH IPOTHO3a, TIOATBEPIKIAAIOIIN-
MU, YTO WX BO3JCHCTBHE HA KAUYECTBO BOJBI B BOJOXPAHMJIMIIE OyIeT B Mpeaesax HOpMaTHB-
HbIX TpeboBanuii» [3]. COOTBETCTBYIOIIME MPOTHO3HBIE PACUETHI BBHITOJHEHBI COTPYTHUKAMHU
Wucturyra neca um. B.H. CykaueBa Cubupckoro otaenenust (MJI CO PAH) u HUncturyra
BOJHBIX M IKOJOTHUECKHX mpobiem JlampHeBocTOUHOTO oTneneHus Poccuiickoit akagemMun
nayk (MB3II JIBO PAH) B pabote [5], ©3 KOTOPOI CIEAYET, YTO B 00IIEM 00beMe 3arpsi3HUTE-
JIei BOJIBI BKJIQ/I JPEBECHO-KYCTAPHUKOBOW PACTHTEIEHOCTH HE BEJIMK U TIPH 3aTOTIJICHAH JTAXKe
12 MITH. M’ IPEBECHHBI CYIIECTBEHHOTO BIIHSHIS HA KAYECTBO BOJIbI HE OKAXKET.

B cBsi3u ¢ 3TUM BeIMUYMHA 0XXUIAEMOTO 00BbeMa 3aTOIUICHUS JIPEBECHO-KYCTAPHUKOBOU
PacTUTENBHOCTH B JIOKe BojgoxpaHuiuiia bol'DC onpenenena aisa natu Haubosee BO3ZMOX-
HBIX BapUAHTOB MPOBEeHU padboT (Tadi. 2).

Haubosiee 6maronpusiTHBIM C TOYKH 3pEHUSI 00bEMOB 3aTOIUICHUS JPEBECHHBI M COOTBET-
ctBust TpedoBanusiM CanlluH 3907-85 siBisieTcst mATHIN BapuaHT, HO M B 9TOM CiIy4ae MoJ 3a-
TOIUJIEHUE yiaeT Oosee S5 MIIH. M. [IpuunHOit 3TOMY sIBIIIETCSI TOT (DaKT, YTO TIEpBas Jieco-
cBOJKa Obula mpoBeneHa Ooisiee 20 jeT Ha3aj M ceilluac MOJIOJHSIKUA U CPEIHEBO3PACTHBIE
HaCaXJICHHUS COCTABIAIOT 0KoJi0 50 % oT oOmie# 1momany HacaKICHUH, OOJbIIas 4acTh U3
KOTOPBIX HE IONAfacT B Pa3psia TOBAPHBIX (auamerp 6omee 16 cm i 3amac ot 50 M’/ra) u He
MO/JIEKUT JIECOCBOJIKE.
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Tabauma 2

Bo3moskHbICe BApHAHTHI IPOBeIeHUs PadoT MO OYMCTKe J02ka BogoxpaHuauma bol' C
OT APEBECHO-KYCTAPHUKOBOW PACTUTEJHHOCTH

Bapuant [TraHupyeMblie paOOThI HA TEPPUTOPUU O0BeM 3aTarTUBaCMOM
IIOArOTOBKU Kpachosipckuit xpait Wpkyrckas obnacTb JIpeBECHON Macchl,
JIOXKa JIECOOYMCTKA | JIECOCBOJKA | JIECOOYMCTKA | JIECOCBOJKA TBIC. M
I — — — — 11540,0
11 + - + - 10390,3
111 + + + - 6615,3
v + - + + 9459,6
A% + + + + 5684,6
IIpumeuanue: «+» — pabOTHI POBOAATCS;, «—» — PaOOTHI HE IPOBOIATCS.

232+

OObeM IpeBecHHbI, MIIH. Ky0. M

3ona bezonacnocmu

2+ T T ; ; ; )
1/250 1/5000 1/10000 1/15000 1/20000 1/25000 1/30000

CooTHoILIeHHe 00BEMOB P €BECHUHBI U BOJIBI

Puc. 2. Coomnowenue 06vemos opesecurvl u 600bl 0711 NOJIHO20 00bEMaA 8000XPAHUIUWLA
bozyuanckou I'2C: I...V — sapuanmer noocomosku 10xca (cm. maoiu. 2)

B nacTosiiiee BpeMsi, B COOTBETCTBUU C IPUHSTHIMU MPOEKTHBIMU PELIEHUSIMU HA OCHO-
BaHuu IIpotokona Ne 1 ot 22 nHosi6ps 2010 rona 3acenanuss Komuccuu 1no KOMIIJIEKCHOMY
PELICHHIO BOIPOCa JIECOCBOJIKH U JIECOOUUCTKU Ha TEPPUTOPUH JIOKA BOJOXpaHUIuIIa bory-
yanckoit ['9C noxa npencenarenscrsoM 3amecturens [Ipencenarens [IpaBurenscrBa Poccuii-
ckort @enepannu JI.H. Ko3zaka, Begercst moarotoBka joxka Bojgoxpanuiuma bol'9C mox 3a-
TOIUIEHHE IO BTOPOMY BapHaHTy. TakuMm 00pa3om, B JIOKE BOAOXPAaHUIMILA OYIeT 3aTOIIEHO
oxos0 10,4 MitH. M° JpeBecHoit Macchl. [ pHMepa OTMETHM, YTO 10 MATepHanaM TeXHH-
yeckoro mpoekrta 1976 roga peasibHBI 00BEM 3aTOTUICHUSI JOJDKEH ObUT COCTaBUTH BCETO
JIAIIG 2 MIH. M.

Kax BugHO M3 mpencTaBieHHON wnTtocTpanuu (puc. 2), Jaxke Mpu «HYJIEBOM» BapUaHTE
noarotoBku (I BapuaHT — 3aTOIJICHUE BCEH JPEBECHO-KYCTAPHUKOBOU PACTUTEIIBHOCTH) 00B-
€M JIPEBECUHBI HE MTPEBBICUT BEJIUUUHY MPEAEIBLHOTO YPOBHS, HAPYIIAIOIIET0 KpUTepuit 6€30-
MaCHOCTH.

Kpowme storo, corpynHukamu kageapbsl UCHOIb30BaHUSI BOJHBIX pecypcoB CHOUpPCKOTo
roCy/1lapCTBEHHOTO TEXHOJIOTHYECKOTO0 YHUBEPCUTETA OBl pa3paboTaH MPOTrHO3 MOCTYILICHUS
JPEeBECHOM Macchl Ha akBaTopuio Bojoxpanuinina bol"'3C HenocpeacTBEHHO Mociie 3aTorie-
HUS U 4epe3 T/ OCIIe IKCIUTyaTallii, YaCTUYHO MPEACTaBIECHHBIN B [6].
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BeiBoabl. PacueTsl moka3pIBaloT, YTO IpHU JIFOOOM CLIEHAPUH OYKCTKHU JIOKa BOJOXPaHU-
JIUIIA OT JIECHOM PacTUTEIbHOCTH OOBEM JPEBECHHBI HE MPEBBICUT BEIWYUHY IPEAEIbLHOTO

YPOBHSI, HAPYIIAIOIIETO KPUTEPUl O€30TIaCHOCTH.

[Ipu 3TOM paccmarpuBaTh BOJHbIE TPOOIEMBI TOJIBKO JIUMIIb C MO3UIIMM Ka4ecTBa BOJIbI U
BOJHBIX 3KOCHCTEM — HE MPABHJIbHO, MOTOMY IOMCK 3aKOHOMEPHOCTEH M OLIEHKA BJIUSHUS
M3MEHEHHUI BOJHBIX OOBEKTOB Ha B3aUMOJCHCTBYIOLINE SKOCUCTEMBI SBJISETCS Ba)KHEHIINM
HaIpaBJIEHUEM B uccienoBaHusaX. i aToro Tpedyercs KOOpAUHALKS UCCIeI0BaHIUI MHOTHX
MPOQUIBHBIX HAYYHO-HCCIIEI0BATENbCKUX UHCTUTYTOB U OOIIECTBEHHBIX SKOJOTHYECKUX Op-
raHu3anuil, a Takxke 06osblne (UHAHCOBBIE 3aTPATHI.
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Water-related environmental problems have not only general, but also individual properties:
long term and distant consequences, cumulative effect, “self-expanding” of direct effect zones, etc.
From this perspective reservoirs of large Hydroelectric Power Stations represent a powerful
source of impact. Particularity of creation of Hydroelectric Power Stations in Siberia is that their
reservoirs are generated by flooding of large territories of water-collecting areas, including
wooded territories with large amount of trees and shrubs. During feasibility study of reservoir
creation, an important stage is determination of planned volume of flooding of wood pulp, taking
into account technical and economic indicators and environmental requirements.

The aim of this work is estimation of flooding volume of wood in the reservoir of the Bogu-
chanskaya hydroelectric power station (BoHPS).

The BoHPS reservoir is located in central and southern taiga of south-west of the Central Si-
berian Plateau in the Lower Angara River Basin (57 — 60° North Latitude and 98 — 103° East
Longitude). If normal water-surface elevation is 208.0 m BES (Baltic Elevation System), the total
geometric reservoir volume is 58,2. Water surface area is 2,326 km’, the length along main chan-
nel is 375 km. Rate of replacement is 1.95 (50 % of flow duration).

The commercial timber logging and deforestation is necessary over the whole flooded terri-
tory of the BoHPS reservoir with the above mentioned basic characteristics. In addition, nonful-
fillment of any measures must be reasoned with forecast calculations, confirming that their effect
on the quality of water in the reservoir will be within statutory requirements. Appropriate forecast
analysis was performed by the Members of the V.N.Sukachev Institute of Forest of the RAS Siberi-
an branch and Institute for water and environmental problems of Far-Eastern Division of the Rus-
sian Academy of Science (FED RAS). It follows from the analysis that the contribution of trees
and shrubs into the total volume of contaminants is not high, and if flooded even 12 min. m’of
wood pulp it will not greatly affect the quality of water.

Therefore the flooding volume of trees and shrubs in the BoHPS reservoir is determined for
five most probable options of work performance. The most favorable option in relation to flooding
volume of wood is the fifth considered option, which supposes complete deforestation and clearing
of felled areas. But also in this case more than 5 mln. m’ of territory will be flooded. The reason
for this is that the first commercial timber logging was conducted more than 20 years ago, and
now young growth and middle-aged crop constitutes 50 % of the total planted area, most of which
is not merchantable wood.

In any case of cleaning of the reservoir floor from forest vegetation, the volume of wood will
not exceed the maximum level, which disturbs safety criterion.

Meanwhile it is not enough to consider water related issues only in terms of quality of water
and aquatic ecosystems, for this reason, the essential line of research is definition of regularities
and estimation of the effect of water bodies changes impact on interactive ecosystems. This calls
for coordination of research of many specialized scientific research institutes and environmental
non-Government organizations, as well as significant financial contributions.
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