One of the main causes for drastic decline of Caspian sturgeon
is the blockage of spawning migration routes by dams on the ba-
sin’s rivers. In order to secure the conservation of sturgeon the
migration routes should be restored and effecitve and inexpen-
sive solution for fish passage through dams should be found.

The Research and Consulting Firm “DonEco” has more than 20
years of experience of environmental protection, water and fish-
ery projects’ preparation, development and implementation. The
Firm has obtained many patents and certificates of authorship for
invention of environmentally friendly hydraulic structures and fish
conservation technologies.

In particular, special attention is paid to restoration of river eco-
systems affected by dam complexes. For example, in order to
secure fish migration routes through dams in regulated water
streams new class of fish-passages was designed. These con-
structions of different types and purposes are based on regula-
tors of variable perforation designed by “DonEco” in 1980s.

This technology provides secure, inexpensive and highly ef-
fective fish passage through low pressure dams with water level
drop in few meters.

There are muplitple environmental and economic benefits from
using these devices, including:

« Application of multijet approach in water locks results in cre-
ation of natural hydrological characteristics in water streams,
what is very important for the migratory fish species;

- Increase of open cross-sectional area from 3-5% on existing to
40-50% on suggested fish passages allows increasing the transit
flow rate through the device tenfold. As a result not only attract-
ing water flow can be increased tenfold, but also fish species of
different types, various sizes and swimming abilities obtain equal
chances to pass a dam simultaneously in both directions;

- Fish can overpass a dam independently in a non-forced con-
tinuous way without being stressed, what is typical for existing
forcible approaches. Such a stress created by conventional tech-
nologies leads to the problem of fish rolling down to the lower
pool from the upper reservoir. This phenomenon exists in most
river dams and it is one of the reasons for decrease of valuable
fish stocks;

- Usage of new technology can drastically cut down the invest-
ments needed for installation, maintenance and reconstruction
of hydraulic facilities. The size and building time of hydraulic con-
structions can also be significantly decreased;

- Fish passage can be easily mounted on old dams in regu-
lated water streams to assist in restoration of affected river
ecosystems, to avoid fragmentation of aquatic biodiversity and
to secure reproduction of migratory species;

- Migrating fish can be easily counted, identified and measured
using intact methods;

- Existing irrigation systems can be also turned into fish-
breeding farms.
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OpHOM 13 rnaBHbIX NPUYKH KaTacTPOMUIECKOrO NAAEHNs 3anacoB
0CETPOBbIX Kacnus SBNsieTCs 3aperyMpoBaHHOCTb pek bacceiia,
NPENSTCTBYIOLLAS HEPECTOBLIM MUTpaUmsIM. [1ng fns coxpaHeHust
W BOCCTAHOBJIEHUS MOMYNSUMM HEobX0avMa  PEKOHCTPYKLMS
MUTPALMOHHBLIX NyTeil 1 3bPEKTUBHOE U HEAOPOroe peLleHune
npobsembl pPbIBOMPOMyCka Yepes MIOTHHbI.

PbIBOMPOMYCKHOW LT3 HEMPEPLIBHOIO
MPUBJIEHEHUA

B Lensx 0340p0OBNEHNS PEYHBIX SKOCUCTEM U BOCCTAHOBIIEHMS WX
6uopasHoobpasus Obinu paspaboTaHbl PeryaaTopbl NEPEMEHHON
ckBo3HocTu (PIC). B atoT knacc cBefeHbl rubkue min Xectkue
TMOPOTEXHUYECKME 3aTBOPbl  C  PErynMpyemMon  nponyckKHOM
CMOCOOHOCTLIO B CTBOPE MEPEKPLIBAEMOrO XWBOMO CEYEHMS
noToka. Bo3MOXHOCTb perynMpoBaHus NponyckHO CNOCOOHOCTHI0
3aTBOpa JOCTUrAeTCs 3a CYET COBMECTHOW PabOThbl HECKOMbKMX
KPYnHO  nepdOpupPOBaHHbIX  MOBEPXHOCTEN C  LUaXMaTHbIM
pacnpeneneHnem oteepctuit. Uccnemoeanus PIC no3sosmmnm
NPeaoXuTb KaYeCTBEHHO HOBLIE PHIGOMPOMYCKHbIE YCTPOMCTBA.
PMNC paguanbHoro TMna B COCTaBe PbIOONPOMYCKHOMO LUN03a
nokasaHbl Ha puc. |.

PerynstopblBCOCTaBE L1032 pab0TaloT COBMECTHOBHENMPEPHIBHOM
pexuwme. loka ofuH yaepXmBaeT nepenag 6beoB B NPUKPLITOM
COCTOsIHMK, 0DecreynBas B TO Xe BPeMsi MPOMycK 3afaHHOro
TPaH3UTHOTO Pacxofa, APYroi — B PAacKPHITOM MOJOXEHUN
paboTtaet B pexume nponycka pbibbl. CNoCOBHOCTL perynstopa
nponyckarb pblby CkBO3b CeOS 00YCNOBEHA NPONYCKOM pacxofa
NMPaKTMYECKU BCEM XMBbIM CEYEHWEM MOTOKa Oe3 0Opa3oBaHus
BOZOBOPOTHBIX 30H, @ TAKXE HAIMYMEM B OTBEPCTUSIX CKOPOCTEN
NOTOKA MPEBbILLAIOLMX NpUBNEKalowme ckopoctu B 1,5-2 pasa,
MWHVUMAJTbHOI 30HOV BAMSIHUS PEFYNIATOPA HA MOTOK.

PucyHok 1
KoMnoHoBka perynsitopoB B pbiOOXOAHOM TpaKTe

OcHoBHble pexmMbl paboTbl LLNIO3a NOKa3aHb! Ha pUC. 2.

[Ins ycnoBuiA HU3KOHAMOPHBIX MMAPOY3NOB C nepenafoM 6bedoB
po 3,0 M wno3 obecneynBaeT MNpaKTUYECKOE MOCTOSIHCTBO
MPMBNEKAOLLMX CKOPOCTEl (3% OTKIOHEHMS OT CPEHErO 3HAYEHMM
NPMBNEKAIOLLEA CKOPOCTM) MOTOKA B  LUMPOKOM  JManasoHe
M3MEHEHUs! OTMETOK YPOBHSI HIXHEro Obeda.

Mpw GonbleM NOATONNEHUN PEryNSTOpbl PaboTaloT B NOCTOSHHO
PacKpbLITOM MOMOXEHWM, T. €. PeXuMe pbiboxoaa, NokasaHHOM Ha
puc. 2. B Takom pexwume pabotbl PIIC MoryT akcnyaTupoBaThcs
BMECTO Meperopoiok C BrbIBHbIMA OTBEPCTUIMU B COCTaBe
NECTHUYHbIX pr60X0}J,OB Npn 3Ha4nTeNIbHOM COKpALLIeHUN [JIVHbI
pbIBOX0AHOrO TPakTa

K OCHOBHbIM [OCTOMHCTBAM MpPEANAraeMOii KOHCTPYKLMM LL/03a
CnefyeT OTHECTMW, MOMMMO YX€e OTMEYEHHBIX Ka4eCTB, COKpaLLEeHne
BPEMEHU LUMI030BaHWS, a CTano ObiTb M 3aepXky pbibbl B
pbiboxonHoM TpakTe, A0 10-20 MUHYT (NPOTUB CYLLECTBYIOLMX 2-3
4acoB); co3naHMe 61aroNpPUSTHLIX TMEPABMYECKUX YCNIOBMIA BO BCEM
pbl6OX0HOM TpakTe s Nponycka BCEX BIA0B MUTPAHTOB B 060MX
HanpaBneHNsX OJHOBPEMEHHO {MCKMIOYAIOTCS Takve Onepauuu
KaK WXTMONOrNYECKUA OCMOTP, NOOYAUTENbHBIE MEPEMELLEHNS,
MOATArMBaHNS, afanTauus); BO3MOXHOCTb MCMO/b30BaHUS ee
Ha HeapdeKTMBHO paboTaloWmMX PbIBONPONYCKHbIX LUMI03aX WM
HeoO0pY0BaHHbLIX PbIBONPOMYCKHBIMM YCTPOACTBAMM TMAPOY3Nax
NMPY MUHUMANIBHLIX 3aTpaTax 1 6e3 KanuTaNbHON PEKOHCTPYKLIM.

Hanpumep, npoBeaeHHbIE UCCNea0BaHNS Ha ruapoyanax Ha p.JJoH u
p.Tepek nokasanu BO3MOXHOCTb NpuMeHeHus PTIC ons noBbiLLeHus
3dPEKTMBHOCTY PbIBONPONYCKHbIX WiO30B 683 UX KanuTasibHOM
PEKOHCTPYKLMM MPK KanuTaIOBOXEHNSX B JECITKN Pa3 MEHbLUMX
HEXenu NP1 NPUMEHEHNN TPAAMLMOHHBIX NOAXOL0B.

PuibonponyckHbie YCTpoiicTBa Ha 6a3e PerynsitopoB nepemeHHom
ckBo3HocT  (PIC) crnocobHbl €030aTb  HOBbIE  TEXHOMOMMM
nponycka pbibbl NyTeM CO30aHWs B 30He MOTMH MNOTOKAa C
KMHEMATUYECKMMI  XapakTepuUcTUkamu,  0BecreyMBatoLLMMm
CamMoCTOSITE/IbHbI/ XO[, MUrPaHTOB B 000MX HampaBneHusx. Ha
MNOTMHAX BOCCTAHAB/IMBAETCS MAPABMNECKMIA PEXUM OIIN3KNI K
€CTECTBEHHOMY B peKe.

PIIC B kauecTBe pblbONPONYCKHbIX COOPYXEHUIn 06eCreYmBatoT:

- HenpepbIBHbIA pbibONpONYCK Yepe3 MOTWHbI NS BCEX BUIOB
pblb 6e3 3aepXKu OTAENbHBIX TUMOB MUTPAHTOB;

+ PEKOHCTPYKLIMIO MUTPALMOHHBIX MyTel MPOXOAHbIX BUAOB PbiO
Ha 3aperyMpoBaHHbIX MIOTUHAMU PeKaX;

- PaBHble BO3MOXHOCTM MPEOAONEHNS MIOTMHBI, NPUBIEYEHNE U
OpPUEHTALMIO BCEM BUAAM PbIO;

- OTApIX pbibbl B MPOTOYHON 30HE COOPYXEHUS;

« [OLWTYYHbIV NOACYET KAXAOr0 BUAA PhiD C MX MAEHTUMKALMEN,
YYETOM KMHEMATUYECKMX XapaKTEPUCTHK, pPa3MEPOB, HAaNpaB/ieHUs
JIBUXEHWS;

« UcknioumTtb BO3MOXHOCTb CNYXeOHOro 6pakoHbepCTBa;

- MoHTaX pbIOOXOAA HAa BCEX TMAPOTEXHUYECKMX COOPYXEHMSX
yepes MCMOMb30BaHWE LUAHAOPHBLIX Ma30B 0€3 KanuTasbHOM
PEKOHCTPYKLIMM COOPYXEHUS B CXaTble CPOKM W MPYU MAHUMAIBHBIX
3arparax.

Kpome TOro, KOHCTPYKUMM, CO3AaHHbIe Ha ocHose PIIC,
Mo3BONAIOT:

- 3dMEHUTb HepaboTaloLLMe PbIOOXOAbI 11 PbIBONPOMYCKHbIE
LI03bl 663 KaNUTANbHON PEKOHCTPYKLIMK;

*MCMONb30BaTh CYLIECTBYIOLIME OPOCUTENbHBIE CUCTEMBI LS
TOBapHOro pblIb0BOACTBA;

* COBMECTUTb MPOMYCK CYA0B HA CYLOXOAHbIX LLIH03aX C NPOXOAOM
PbiObl;

* PE3KOCOKPATUTL Pa3MEP KaNUTANOBNOXEHMIA, CDOKCTPOUTENBCTBA
11 rabapmThl FTMAPOTEXHUYECKUX COOPYXEHNIA;

*€030aTb MPUHLMMUAIBHO HOBbIE YCTPOCTBA PhIO03ALLMTLI OT
rnonagaxus B 60nbLve BoA03abopsl;

* NPEAIOXUTL addexTuBHbIE CTpyeperyvpytoLLye u
OeperosaluTHble YCTPOACTBA AN TEpPMaibHOA W PYCOBOM
TMAPOTEXHUKU;

- pa3paboTarb LUTOPMOYCTONYMBLIE HOCUTENN A1 MAPUKYNITYPbI
nTn.
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