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B HedrerazoHocHBIX paiioHax By3ynyKcKoit BaauHbI ¢ 1e(ULIMTOM BOTHBIX PECYPCOB U pa3-
BUTHEM IIPOIIECCOB 3arpsi3HeHUs1 oKpyxartoliiei cpenbl (OC) BbISIBIEHBI 30HbI COCPENOTOYESHUS MO~
3eMHBIX BOJI, KaK B BEpXHEM, TaK U B HMXKHEM IMAPOAMHAMUYECKUX 3TaxkaX. OHU TIaHUPYIOTCS K
HCTOIb30BAHUIO ISl 00eCTIeueHUsT BOAOXO3SIHCTBEHHOI U 9KOJIOTMYECKOii 6€301MacHOCTH PETMOHa,
a He(TETPOMBICTIOB — TEXHUYECKOW BOJOM IJIsI CUCTEM TOAAEP>XKaHUsI TUTACTOBOTO JaBJIeHUS. AB-
TOPaMHM YCTAHOBJIEHO, YTO 30HBI COCPEAOTOUCHHS MPECHBIX TTOJ3EMHBIX BOJI TATOTEIOT K IPUPEIHBIM
TEPPUTOPUSIM U TIPAKTUUECKU OTCYTCTBYIOT B PUBOAOPA3AEIbHBIX X YacTsX. OHU YSI3BUMBI K 3a-
I'PSA3HEHUIO, U UX MOXKHO MCITOJIb30BaTh B KauecTBe MHAMKATOPOB cocTtosiHus OC. s 3aluThl BO-
JTHBIX PECYPCOB OT 3arpsi3HEHUSI PEKOMEHIOBAHO pa3MellaTh MPOSKTUPYEMYIO MHXXEHEPHYIO MH(ppa-
CTPYKTYPY C YYETOM, TTIOCTPOEHHON aBTOpaMU, CXeMbl TUITU3AIMUA TEPPUTOPUHM MO 3AITUIIEHHOCTH
OT 3arpsi3HeHus. 7151 3a1M ThI TOA3EMHBIX BOJI OT 3arpsi3HEHUsT HaI0 TPUMEHSITh OapbepHBIE TEXHO-
JIOTWH, PSIT U3 KOTOPBIX pa3paboTaH aBTOpaMu. BBIMOJTHEHHBI HAMU Te0JI0TO-Te0(MU3NIeCKU 1
HEOTEKTOHWYECKHUI aHAIM3 THAPOTe0JOTMUECKIX MaTepUaIoB IMO3BOJMI BBISIBUTL 30HBI COCPEI0-
TOYEHMSI PACCOJIOB U COJIEHBIX BOII, KOTOPBIMH 11€JIECO00pa3HO 3aMEHUTD ITPECHBIE BOMBI B CUCTEMAX
noaAepXXaHus TaacToBoro nasjaeHus. C 3TOM Xe 1eJIblo clielyeT YTUIM3MPOBaTh CTOYHbBIE BObI
HeTEIPOMBICIIOB, He Moanatinuecs adGekTuBHOM ouncTke. [IpemiaraeMbliit KOMITJIEKC MEPOTIPU-
SITUI TTIO3BOJIUT TTOBBICUTH YPOBEHB SKOJIOTUUYECKOM 6€301acHOCTU He(Te100bIBaIOIIMX paiilOHOB
OpeHOYPXbs M € TOH Xe LIEeTbI0 MOXKET OBITh MCITOb30BaH B APYTMX aHAJIOTUIHBIX PeTMOHaX

KuroueBble ciioBa: sKoorndeckas 6e30macHOCTb, BO103a00phl, HedTeJ00bIBAIOIINE PAOHBI,
GapbepHbIe TEXHOJOTUH, HEOTEKTOHUKA, TITyOOKME TOPU3OHTBI 3eMHOM KOPBI

IIpecHbie Boabl B He()Tera3oHOCHBIX paitoHax by3ynyKcKoii BmaayHbI UCIIBITHIBAIOT
3arpsiI3HeHNEe ¥ TpaHCHOPMAIINIO IO BIUSHUEM ITPUPOTHEIX Y TEXHOTEHHBIX (DaKTOPOB
[1]. JedumuT BOTHBIX peCypCOB M Pa3BUTHE MPOILIECCOB 3aTPSI3HEHUS OKPYKAIOIIeH
cpenbl (OC) TOpMO3AT cOLMaTbHO-3KOHOMUYECKOE Pa3BUTHUE, OCOOEHHO HedTeraso-
IoOBIBaroIIeii oTpacian. I103ToMy M3bICKaHME JOITOTHUTEILHBIX PECYPCOB ITOA3EMHBIX
BOJ, M pa3paboTKa MepONpUATHIl MO TIpeaoTBpalieHuIo 3arpsa3HeHnss OC ucKIoun-
TEJIbHO aKTyalbHEL. [103TOMY 11€/1bI0 pA0OTHI CITY>KUT BBISIBJICHUE 30H COCPEIOTOUCHUS
IMOI3EeMHBIX BOJ, KaK B BEpXHEM, TaK U B HIDKHEM TMAPOIAMHAMUYECKUX 3TaxKax JIJIst
obecrieueHs SKOJOTMYECKOM 1 BOIOX03S1CTBEHHOM 0€301acHOCTH pernoHa. OmHoi
13 BaXKHEWIIINX 3a1a4 SIBJIIETCS 00ecIIeueHe He(PTEIIPOMBICIIOB TEXHUIECKOM BOMOM
JIJIS. CUCTEM TIOIep>KaHUS TJIaCTOBOTO JaBJIECHUS.
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[IpoaHanu3npoBaHO COCTOSIHME TEPPUTOPUU By3yslyKCKOi BITaauHbI B Mpeaenax
OpeHOYpXbs. Apyuau3ais KiinMaTa COMPOBOXAAETCs 31€Ch POCTOM CPEIHETOI0BbIX
TeMITepaTyp, HepaBHOMEPHOCTBIO BhINAIEHUS OCAIKOB, HETATUBHBIMU T€OAMHAMMYE -
CKMMU MPOILECCAMU U CTUXUITHBIMU OeICTBUSIMHU. PacIpsiioTcest apeasibl 3arpsi3HEHUS
MPUPOTHBIX BO, UCTOIIAIOTCS UX PECYPCHI M pacTyT IUIOIIAAM ITOATOIIEHUSI TEPPUTO-
puii. B By3ynykckoit BmagyHe He TOJIBKO pacTeT TeXHoreHHas Harpy3ka Ha OC, Ho 1
Ie(UIUT IPECHBIX U TEXHUYECKUX BOJ, YXYAIIAeTCs UX KauyecTBO. JIeuLmuT BOTHBIX
PECYPCOB COCTABIISIET OKOJIO 35 THIC. M°/CYT, B TOM 4nciIe 22 ThIC. M’/CyT Ha X03sTii-
CTBEHHO-TIUThEBBIE HYXKIHI [2; 3].

Ha kauecTBO BOJ, BIUSIOT 1 JaHAIIA(GTHO-KIMMaTHIeCKHE YCIOBHS [4]. B 105KHBIX
paiioHax (PUKCUPYIOTCA IPU3HAKK ONYCTBIHUBAHUS TEPPUTOPUH C OCOJIOHCHHIEM IT0YB,
BOJI, TIPOSIBJIEHUSIMY D0JIOBBIX TIECKOB, 3p0O3Uel MOYB ¥ 00pa30BaHMSIMU KyPYMHUKOB.
DTU TIpolecchl HETaTUBHO CKAa3bIBAIOTCSI HA KAYECTBE U KOJIMYECTBE BOJ, YMEHbIIast
MOJIYJTb BOJHOTO CTOKA M YBEJIMUYMBAsI KOHILIEHTPALMU B HUX XJIOPUAOB U CyIb(haToB
(puc. 1) [1; 3; 5]. B cyxocTenHbIX palioHax Bo3pacTaeT Ae(MPUIIMT BOJHBIX PECYPCOB, a
B BOJIax p. YpaJ MoyTu B 2 pa3a, 1o cpaBHeHMIO ¢ p. CamMapoil, MOBBIIIAIOTCS KOHIIEH-
Tpaluu xjop-uoHa. CaMapcKasi BoJia COIEPKUT IMOBBIIIIEHHbIE KOHIIEHTPALIMM XeJle3a
1 a30Ta M3-3a 3arpsI3HEHMST OpraHUYEeCKUMM BEIIECTBAMU.

Ha nipumepe 00beKTOB He(pTe100bIBaIOIIET0 KOMILIEKCA XOPOIIIO IPOSIBISIETCS B -
SHUE TeXHOTeHe3a Ha IpeoOpa3oBaHus JaHAIIa(dTOB MIPH MOIagaHuK HedTH, raza 1
IUIACTOBBIX BOJ HA ITIOBEPXHOCTD, IIPU JOOBIYE OOIBIINX 00bEMOB IIOA3EMHBIX BOI IJIsI
XO3SIMCTBEHHO-TTUTBEBBIX ¥ TEXHUYECKUX LIEJIEH, IIPU BCEX BUAAX XO3SMCTBEHHOM e~
SITeJIbHOCTU Ha HeTenpoMbICIaX, OTHOCUMOI K MEepBOMY KJ1acCy oracHocTH [3; 7].

O He00X0IMMOCTH COBEPIIEHCTBOBAHMS TEXHOJIOTHH MCIIOJIb30BAHUHA NMOA3€MHBIX BO/I.
[Ipu aBapusix Ha HedTENMPOMBICTIAX U MPOAYKTOIPOBOAAX 3arPsSI3HSIIOTCST BCE KOMIIO-
HeHTol OC. /1151 mpeaoTBpallieHrs aBapyil 1 MOCAeACTBUIA OT HUX COBEPIIIEHCTBYIOTCS
TEXHOJIOTUM ITpupoaononb3oBanus [ 1; 3]. Hampumep, B MyxaHoBo- EpoxoBckoM mpo-
rube K Havany XXI cToneTus B mo3aHel cranuu pa3paboTKu Haxoauiaoch 21 MecTo-
poxnaenue ¢ 3anacaMmu 1mo 10—30 MJIH T, CO 3HAUYUTEIbHBIM OOBOTHEHUEM U CPOKAMU
pa3pabotku 10 36 ieT. HakoruieHHast fo6brua HedTH coctaBmia 6ostee 0,54 MiTH T/ KM2.
Ha 1 T no6bITOl HedTH 3aKkayaHo Gosee 2,5 M> Boxsl. Bosneiicteue Ha OC oreHMBa-
eTcsl, IPeUuMYIIeCTBEHHO, KaK CpeaHee, 3a MICKII0UEHHEM IIPOMBICIIOB C TSIKEIO0M Hed-
Tb10 (bakylaHoBckoe, mact A,, Jlokyuaesckoe, ract T u np.). Harpyska na OC ckia-
IBIBaeTCS 13 00bEMOB CTOUHBIX BOJI, MCTIOJIB30BaHMUS BOI ¥ BOTOOOECIIEYUCeHHOCTH IIPO-
MBICJIOB.

Ha HedrenmpoMeIciax BOIBI, KaK IIPaBWIO, HE OTBEYAIOT IIMThEBBIM HOpMaM. Tak,
Ha [paueBcKoM BO03a00pe HAPYIIEHBI CAHUTAPHbBIE HOPMbI 1O KECTKOCTH, Kee3y U
HedTenpoaykraM. s 3alIUThl NOA3EMHBIX BoA pekoMeHayeTcs [3]: 1) BHeApsITh B
MPOU3BOACTBO OAphepHBIC TEXHOJIOTUH; 2) IJIAHUPOBATh U pa3MelllaTh 0ObEKTH MH-
(G pacTpyKTyphl C Y4ETOM CXEM TUITU3ALK TEPPUTOPHUH 110 YI3BUMOCTH K 3aTrPSI3BHEHUIO.
HaubGonee ysi3BUMBI K 3aTpSI3HEHUIO, TPUPEYHBIE 30HBI, TJIe COCPETOTOYeHBI OCHOBHBIE
pecypchl ToA3eMHBIX BOJ (puc. 2). Boabl mpupedHbIX 1 MPUBOAOPA3AEIbHBIX 30H HE
OIMHAKOBBI MO YSI3BUMOCTH K 3arpsI3HEHMIO, OCOOEHHO B pa3IMYHbIX JaHaIadTHO-
KJIMMaTUYeCKUX YCIOBUSIX [1].
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Puc. 1. Kapta-cxema by3ynykckol BnaguHbl C pa3HoW CTeNeHbIO ONyCTbiHMBaHWS (coctaBunm A 9. laes,
E.B. CaBunoBa ¢ ncrnonb3oBaHnem matepuanos paboT [4; 6]): 7 — ¢ oTAeNbHbIMY NPU3HaKaMmn B 1eCOCTENHOM
30He; 2 — C 3aMETHbIMU NMPU3HAKaMn Ha BOOCOOPHbIX MOLLAAAX B CTEMNHOM 30He; 3 — ¢ 60/bLUMM KOonuye-
CTBOM NPU3HAKOB OMYCTbIHUBAHWS B CYXOW CTEMNW; 4 — C NMOYTU MOBCEMECTHbLIM NPOSIBJIEHNEM AEHYAALMOHHO-
3PO3UNOHHbIX NMPOLLECCOB, OCOSIOHEHMEM MOYB 1 BO, MPUPEYHbIX 30H B CyXOW CTenu; 5 — ¢ naneonpupeyHbIMn
30HaMM C XOPOLLUNM YPOBHEM BOLOHOCHOCTU 1 PESIMKTAMU COCHOBO-LLMPOKOSIMCTBEHHbIX M CMELLAaHHbIX BOC-
TOYHO-EBPOMNENCKNX NIECOB; 6 — C NPUPEYHBLIMU 30HaMW, ¢Nlab0 3aTPOHYTLIMU NMPOLLECCAMU ONMYCTbIHUBAHNUS
JYyroB 1 JIECHOW PacTUTENIbHOCTU Y MOBbILLIEHHBIM BOAHBIM CTOKOM; 7 — C MiowansMm onyCTblHEHHbIMU 1
npeBpaLLeHHbIMY B NECYaHbIE Y KAMEHUCTbIE CTEMNM C MaJio Pa3BUTLIMU 3POANPOBAHHBIMU NOYBAMU, CONOH-
LLOBO-COJIOHY2KOBOW PACTUTENBHOCTbIO U KYCTAPHUKOM; 8 — C PEIMKTOBBIMW MaCCBaMM IECOHACAXKAEHUN.
MpaHuubl: 9 — By3ynykckoi BnaanHel, 10 — OpeHbyprckon obnactu u pernoHos Poccun; 11 — Poccun ¢
KazaxctaHom
(Fig. 1. Map-scheme of the Buzuluk depression with different degrees of desertification (compiled by A.Ya.
Gayev, E.B. Savilova): 7 — with some features in the forest-steppe zone; 2 — with notable signs in catchment
areas in the steppe zone; 3 — with a large number of signs of desertification in the dry steppe; 4 — with almost
universal manifestation of denudation-erosion processes, salination of soils and waters of riverine areas in the
dry steppe; 5 — with paleo-prone zones with a good level of water content and relics of pine-broad-leaved and
mixed Eastern European forests; 6 — with riverine zones, poorly affected by desertification of meadows and
forest vegetation and increased water runoff; 7 — with areas deserted and turned into sandy and stony steppes
with little developed eroded soils, solonetz-solonchak vegetation and shrubs; 8 — with relict stands of plantations.
Borders: 9 — Buzuluk depression, 10 — Orenburg region and regions of Russia; 77 — Russia with Kazakhstan)
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Puc. 2. KapTa-cxema gudpdepeHumaumm BOAHOro ctoka by3ynykckon BnagmHbl U CONpeaesbHbIX PanoHOB
(coctaBunu A.9l. laes, E.b. CaBunoBa u gp.): 1 — npupeyHble n 2 — NpMBOAOPa3aeNbHbIE 30Hbl; 3 — BOO03a-
BOpPHbIE CKBAXVHbI C NOBbILEHHBLIM ([, > 0,3 11/¢-M?) U 4 — NOHWKEHHBIM YaebHbIM Aebutom ([, < 0,3 n/c-Mm>3).
paHnupl: 5 — makpo-6acceliHoB CToka; 6 — Me30-6acceliHoB; 7 — By3ynykckor BnaguHel; 8 — OpeHbyprckon
obnactu u pernoHoB Poccuun; 9 — Poccum ¢ KazaxctaHom. Me3obacceliHbl 6e3HanopHO-CyOHaNopHbIX BOA:
1.1 — YaraHckuin; 1.2 — UpTtekcknin; 1.3 — KungepnuHckmin; 1.4 — Cakmapckuid; 1.5 — YepHoBckoit; 1.6 —
Ypano-[oHry3sckuii; 1.7 — Unekckuid; 2. 1 — ByrypycnaHckuid; 2.2 — bopoBckuii; 2.3 — Tokckuit; 2.4 — Bysy-
nykckuir; 2.5 — Mano-Ypanckuii; 2.6 — Bonbluoii YpaHckuii; 2.7 — BepxHe-Camapckuid; 3. 7 — KaHabi3ckumig;
3.2 — Me3o-6acceiH JEMbl
(Fig. 2. Map-scheme of differentiation of the water flow of the Buzuluk depression and adjacent areas (compiled
by A.Ya. Gayeyv, E.B. Savilova, etc.): 1 — riverine and 2 — near-water zones; 3 — water wells with increased
(0,>0.31/sec - m?) and 4 — reduced specific production rate ([, <0.3 1 / sec- m?). Borders: 5 — macro drain
basins; 6 — meso-basins; 7 — Buzuluk depression; 8 — Orenburg region and regions of Russia; 9 — Russia
with Kazakhstan. Mesobasins of non-pressure-sub-water: 1.7 — Chagansky; 1.2 — Irtek; 7.3 — Kinderlinsky;
1.4 — Sakmarsky; 7.5 — Chernovskaya; 7.6 — The Ural-Donguzsky; 1.7 — lleksky; 2. 1 — Buguruslan; 2.2 —
Borovsky; 2.3 — Toksky; 2.4 — Buzuluksky; 2.5 — Little Uranian; 2.6 — The Great Uranian; 2.7 — Upper-Samara;
3.1 — The Kandysky; 3.2 — Meso-basin of the Dyoma

ENVIRONMENTAL SAFETY 297



TaeB A 4., CaBunosa E.b. Becmnukx PYJIH. Cepus: Dkonoeus u 6e30nacrocmo scu3HedesmenbHocmi.
2017.T. 25. Ne 2. C. 294—305

751 o6ecnieueHrsI IKOJIOTMIECKO 0€30ITaCHOCTA PEKOMEHYETCS pa3MeEIaTh HOBBIE
00BEKTHI 3a MpeaeaMu IIPUPEYHBIX 30H, U pacCMaTpUBaTh CTPOUTEILCTBO B IIPUPEY-
HBIX 30HaX, KaK UCKIIIOYeHNE 13 TIPaBUJI, IIpeaycMaTPUBas 1151 TAKUX CITy4aeB 0COOBII
KOMILIEKC MEPONPUITUI IO MUHUMM3ALUW HETATUBHBIX TeOAMHAMUYECKUX ITPOLIECCOB
[1; 3].

JlecocTenHbie pailOHBI MEHEE YSI3BUMBI K 3arpSI3HEHUIO, YEM I0XKHBIE CTEIHbIE, T
ySI3BUMOCTbD IIPUPOTHOTO KOMILIEKCA K 3arpsI3HEHUIO BO3paCTaeT, YTO CAeAYeT YUUThI-
BaTh IIpU pa3pabOTKe U BHEAPEHUU BOAOOXPAHHBIX MEPONPUSTUIA.

O BogoOXpaHHBIX MeponpUATUAX. [[J 3aIIUTHl BOZOEMOB OT 3arpsiI3HEHUS CO CTO-
POHBI BOJOPa3Ie/IOB IIPEII0XKEeHO pa3MellaTh Ha MyTH 3arpsi3HEHHBIX BOJ YCTaHOBKH
COBMELIEHHOI0 BEPTUKAJIbHOIO Y TOPU30OHTAIBHOTO ApeHaxa. 1 moBbIeHus 3¢-
(EKTUBHOCTH IT0 CPABHEHMIO C M3BECTHOM YCTAaHOBKOM [3], MpemTokeHo 00ycTpanBaTh
3yMIIGBI 17151 cOOpa 3arpsI3HEHHBIX BOI Yepe3 Kaxable 4—6 M B 3aBUCUMOCTH OT IIPO-
HUIIAeMOCTH JIpeHUPYeMBbIX opo (puc. 3).

DKoyornyeckast 6€301acHOCTh 00ECIIEUNBAETCS TAK K€ C IIOMOIIIBI0O BHEIPESHUS B
MMPOU3BOJACTBO OApbePHBIX TEXHOJOTU [3] ¢ yUeTOM ITMAPOre0JOrn4ecKux yCaoBui
(puc. 4).

)
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6

Puc. 3. MogepH13npoBaHHasa yCTaHOBKA IOKANN3aLmm 3arpsisHEHHbIX GJIIOVA0B MyTeM COBMELLLEH-
HOrO rOPU30HTaNbHOIO 1 BepTUKanbHOro apeHaxa [3]: 7 — ropuaoHTanbHas BelpaboTka, 3amnos-
HeHHas LWebHeM Cc apeHaxHon Tpyboli ¢ nepdopaumenn — 2; 3 — BbiBogHas Tpyba; 4 — akcnyaTa-
LIMOHHbIE CKBAXWHbI; C MOrPY>XHbIMU HacocamMu; 5 — cneumanbHble CKBaXWHbI C LLEOHUCTOMN
3acbInkoit; 6 — HabnogaTebHas CKBaxXnHa-nbe3omMeTp; 7 — UHTepBasbl nepdopaumnm dunstpa B
aKcnyaTaumMoHHbIX 1 HabnoaaTenbHbIX CKBaXxuHax; 8 — 3ymnd ans cbopa 3arpsisHEHHbIX BOA;
9 — obcapgHble Tpybbl; 10 — WEeBHUCTLIN 3anoNHUTENb
(Fig. 3. Upgraded installation of contaminated fluids localization by combined horizontal and vertical
drainage [13]: 1 — horizontal working, filled with crushed stone with drainage pipe with perforation —
2; 3 —adischarge pipe; 4 — production wells; With submersible pumps; 5 — special wells with detrital
backfill; 6 — observation well-piezometer; 7 —filter perforation intervals in operational and observation
wells; 8 — sump for collection of contaminated water; 9 — casing pipes; 10 — gravel aggregate)
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Puc. 4. KomnnekcHsblii rugpoanHaMmmnyeckuii u reoxmmmndeckmii 6apoep [3]: 7 — Bogoem ¢ 3a-
rpsisHEHHON BoaoM, Hanpumep, p. Camapa; 2 — Bo40OYyNOpHbIE NOPOAbl BEpXHel nepmn; 3 — no-
TOK 3arpsi3HEHHbIX BOA; 4 — MexaHundeckuii 6apbep; 5 — ruapoamHaMmmnyeckmin bapoep; 6 — ope-
HaX 3arpsi3HEHHbIX BOA,; 7 — BOA03a00PHbIE CKBAXMHbI YACTLIX BOA,; 8 — MCTOYHUK 3arpsi3HEHNS;
9 — annioBuasnbHblli BOAOHOCHbIN FOPU30HT; 10 — YPOBEHb FPYHTOBbLIX BOA: @ — CTaTUYECKUNA;
6 — ANHaMUNYECKNiA
(Fig. 4. Complex hydrodynamic and geochemical barrier [3]: 7 — water reservoir with polluted
water, for example, r. Samara; 2 — water-resistant rocks of upper Permian; 3 — the flow of polluted
water; 4 — mechanical barrier; 5 — hydrodynamic barrier; 6 — drainage of contaminated water;
7 — water intake wells of clean water; 8 — source of pollution; 9 — alluvial aquifer; 70 — ground
water level: a — static; b — dynamic)

Pa3paboraH npoeKT ycTaHOBKH COBMEIIIEHHOI'O BEPTUKAIbHOTO ¥ TOPU30OHTAJIBHO-
ro IpeHaxa, pa3MellaeMoi B MprOOPTOBOM 30HE PEUHOM TOJMHBI B KOMIUIEKCE C TU-
JIPOAMHAMHWYECKNM U TeOXUMHNIECKIM OapbepaMu. TeM caMbIM ITOBBIIIACTCST HANEXK-
HOCTb JIOKAJIM3aLMHU 3arPSI3HeHUI, IIOCTYIIAIOIINX K BOI03a00py, KaK ¢ Bogocbopa, Tak
U MO JOJMHE CO CTOpOoHbI Bogoema (p. Camapsni) [3].

JeduuT mpecHbIX BOI TPeOYeT 3aMeHBI UX B CUCTEMAaX 3aBOAHEHUS He(TIHBIX
MECTOPOXIESHUI paccojaMy U He KOHAULIMOHHBIMU BogaMu. I1porHo3Hbie pacyeThl
BOJIHBIX PECYpPCOB ITPOU3BOAMINCH HEOIHOKPATHO € cepeInHbI XX B. Bo Bcex cimydasix
B 9THX OLIEHKAX HE YYMUThIBAJIACh aHU30TPOIIMSI IIACTOB, OOYCIIOBJIEHHAST Pa3BUTUEM
HEOTEKTOHMYECKOM TPEIIMHOBATOCTU. I[103TOMY OTCYTCTBOBaJI 000CHOBAaHHLII IIPO-
THO3 MECT 3aJI0KEHMST BOT03a00PHBIX CKBAXMH C XOPOIIEH ITPOU3BOIUTEIBHOCTHIO.
Tax, H.A. m A.A. JIoHEeLIKOBBIMY | 2] BBIZIEJICHBI MEJIKHME BOJ03a00PHI C TIPON3BOAUTEITb-
HocThI0 10 3,0 ThIC. M>/cyT 1 cpennue ¢ nedutom 3,0—10,0 Teic. M>/cyT. JIst IpenoT-
BpallleHUsI 3HAUMTEIbHOI CPe3KU TMHAMUYECKOTO YPOBHS pacCTOSIHME MEXIY CKBa-
SKMHAMM peKOMEHI0BaHO NMeTh He MeHee 200 M. PacdeThl BEITTOTHEHBI IT0 BOTOHOCHBIM
KOMILJIEKCAM: acCeJIbCKO-apTUHCKOMY Ha ImpuMepe I1oKpoBCKOTo MeCTOPOXIeHMS
(rutacT A), cpeHe-BepXHe-KaMEHHOYTOJIBHOMY KapOOHATHOMY, BU3EIICKO-HUXHe-
MOCKOBCKOMY T€PPUTCHHO-KapOOHATHOMY, (PpaHCKO-TypHEHCKOMY KapOOHAaTHOMY 1
a1 enbCcKOo-HIKHE-(PpaHCKOMY KapOoHaTHO-TeppUreHHOoMY. CreliaH BaXKHbBI BBIBOI,
YTO MOTPEOHOCTU B BOJIE M1 TIOIeP>KaHMS TIaCTOBOIO NaBJIeHUsI Ha HeDTETIPOMBbIC-
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JIaX MOXKHO MOJIHOCTBIO YIOBJIETBOPUTD 34 CYET BOJ, INTyOOKUX ropu3oHTOB. Tak, B HI' Y
«COpOYMHCKHEDTh» MOTPEGHOCTU B TEXHUUECKOIT BOIE COCTABISIOT 2,9 ThIC. M>/CYT,
a IIPOTHO3HBIE BOIHBIE PECYPChI ONIPEIeICHbI B KOJMITIECTBE 52,8 THIC. M°/CYT.

Ho pacueTbl IporHO3HBIX PECYPCOB HE YUUTHIBAIOT aHU30TPOIIUIO IJIACTOBOI CPEIbl
13-3a HEOTEeKTOHMYECKOM TpelmHoBaTOCTH. [1lo3TOMyY HMcCienoBaTe M He CMOIJIY MPO-
THO3MPOBATh MeCTa 3aJI0XKEHMST BOJ03a00PHBIX CKBAXKIH.

YcTaHOBIEHO, YTO HEOTEKTOHMYECKAsl TPELUIMHOBATOCTh MOPOJI, HE 3aTyXaeT MO
PEYHBIMH TOJIMHAMU U (PUKCUPYETCS B IIIYOOKMX CKBaXXKMHAX IMOBEIIICHHBIMU BOIO-
IIPUTOKAMM PacCOJIOB ¥ BOAOIIPOBOAMMOCTEIO MOPOI. by3yiyKckas BlanyHa pacIio-
JIoxkeHa Ha npoao/keHnu Kamcko-KuHenbckoil MexkdopMallMOHHOR CUCTEMBI IIPO-
ruooB. B ee ieHTpaJIbHOI YaCTH BIOJIb JOJIMHBI p. CaMapbl BbISIBIEHA 30HA TPEIIMHO-
BaTOCTU CeBepO-3aMagHOro MpocTupaHus (puc. 5).
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Puc. 5. dparmeHT cxemaTnyieckor kapTbl TMApoaNHAMUNYECKNX NapaMeTPOoB r1yO0KMX BOAOHOCHbIX
ropusoHTOB LeHTpa bysynykckoli BnaamHbl (coctaBunu A.9. Maes, E.b. CaBnnoBa ¢ NCNoNb30BaHU-
eM celicMu4eckux JaHHbix A.I. CokonoBa): 1 — napameTpbl: cripaBa — Aebut, M3/cyT, cnesa — BO-
JIONPOBOAUMOCTb, M2/CyT; 2 — 3HaueHusi: aebuta — > 50 m3/cyT, BofonposoaMmocTy > 50 M2/cyT;
3 — 30—50 m3/cyT 1 30—50 M%/cyT; 4 — 10—30 M3/cyT n 10—30 M2/cyT; 5 — naneonpupeyHbie
30HbI. MpaHuubl: 6 — By3ynyKckoi BnagyHbl; 7 — TEKTOHUYECKUX HapyLLUEeHW
(Fig. 5. Fragment of the schematic map of the hydrodynamic parameters of deep aquifers in the
center of the Buzuluk depression (A.Ya. Gayey, E.B. Savilova made using seismic data of A.G. Sokolov):
1 — parameters: right — debit, m®/day, On the left — water conductivity, m?/day; 2 — values: flow
rate — > 50 m®/day, Water conductivity > 50 m?/day; 3 — 30—50 m3/day and 30—50 m?/day; 4 —
10—30 m®/day and 10—30 m?/day; 5 — paleo-riverine areas. Borders: 6 — Buzuluk depression;
7 — tectonic disturbances)

TpelnHOBaTOCTh MPUPEYHBIX 30H, BBISIBJIEHHAS F€0JIOr0-re0(pU3nIecCKuMm METO-
JlaMU, COOTBETCTBYIOT IMOBBILIIEHHBIE A€OMTHI U BOZOIPOBOAUMOCTb ITOPOI, B TTTYOOKMX
CKBaxKMHax Ha TiyonHax B 2—3 kM. CocpeloToYeHIE paccoIOB YCTAHOBIICHO MO ITPH-
PEYHBIMU 30HAMU U TIPOMCXOIUT OJ1arogapst OOHOBJICHUIO TPEIIMHHOTO KOJUIEKTOPA.
ITo reonoro-reopusnueckuM gaHHLIM A.I. CokoJjioBa ITocTpoeHa IMPOrHo3Hasi KapTra ¢
30HAMHM COCPEIOTOUEHUS paccoiioB (puc. 6).

300 BKOJIOT'MYECKAA BE3OINMACHOCTb



Gayev A.Ya., Savilova E.B. RUDN Journal of Ecology and Life Safety, 2017, 25 (2), 294—305

TATAPCTAH

Open6ypr

KAS

e OBJ'(/}\:CTB

" CAPATOB

) = \.
KA3AXCTAH ¢,
’; u 1 EI 2 3 4 /,-" H

Puc. 6. lMporHo3Has cxema 30H COCPEeA0TO4YEHUS MOA3EMHBIX BOJ, HUXKHErO r’MAPOANHAMUYEe-
CKOro aTaxa ocago4vHoro yexna (coctaBunu A.9. laes, E.b. CaBunosa ¢ MCNONb30BaHNEM
cericmmyeckux gaHHbix A.I. Cokonosa): 7a — 30Ha CocpeaoToHeHMs NOA3EMHbIX BOA, MO yHaC-
NeJ0BAHHbBIM HAPYLUEHUSIM, MPOCNEXEHHbIM OT PyHAAMEHTA A0 3EMHOM NOBEPXHOCTH; 16 —
OnNepsIOLLNM, C OTHOCUTENBHOWN HEBLICOKOM BOAOHOCHOCTLIO; 2 — nasieo-npupeYHble 30HbI.
MpaHuubl: 3 — Byaynykckon BnaauHbl; 4 — OpeHByprckon obnacTtu ¢ Apyrumu obnactamu;
5 — rocymapcTtBeHHas ¢ KazaxctaHom
(Fig. 6. Forecast scheme of groundwater concentration zones of the lower hydrodynamic floor
of the sedimentary cover (compiled by A.Ya. Gayev, E.B. Savilova using seismic data of
A.G. Sokolov): 1a — zone of groundwater concentration by inherited disturbances traced from
the basement Up to the earth’s surface; 1b — feathering, with a relatively low water content;
2 — Paleo-riverine zones. Borders: 3 — Buzuluk depression; 4 — Orenburg region with other
areas; 5 — state with Kazakhstan)

OOGHOBJIEHHE TPEIIMHHOTO KOJUIEKTOPA B HIDKHEM TMIPOIMHAMNYECKOM 3Taxe Ipo-
HWCXOIUT Gy1aromaps 0JIOUYHBIM HEOTEKTOHUECKUM JIBIKeHNSIM. [10BBIIIIEHHBIE BOJIO-
MIPUTOKHN B INIYOOKWX CKBaXKMHAX Y BOJOIIPOBOAMMOCTD IIOPOJI B HUX ITOJ TPUPEUHBIMUI
30HaMM TTOATBEPXKIAIOT BO3MOXHOCTD ITOJTYUYCHNST 3HAYNUTEIIFHBIX PeCYPCOB TEXHIYE-
CKUX BOJ IIJIs cUcTeM 3aBogHeHUs. KaprorpadgupoBaHue 3To# TpEeIIMHOBATOCTH T10-
3BOJISIET IPOTHO3MPOBATh MECTOHAXOXIEHNE 30H COCpeNoTOYeHUS paccoioB. Bos-
MOXHO, YCTAHOBMTb U TIJ1aCTOBOE AaBjieHUe. OHO MOXKET OBITh BBIIIE UJIU HUXKE THIPO-
ctatuyeckoro [1; 3]. Ha cxeMme ucciaenyeMoii TeppuUTOPUM TTOKa3aHbI IJIOIIANAeH ¢
Pa3HbIM TUAPOIMHAMMUYECKUM pexKUMOM (puc. 7). OGHOBIEHUE TPEIIMHOBATOCTH I10-
POI CITYKUT MEXaHNU3MOM THUIPABINYECKOTO TTepeMeIIeHIS TIACTOBLIX (GJTIOMIOB TT0
pa3pe3sy. [ToaToMy ITpr HEOTEKTOHNYECKUX TTOTHATHUSIX (POPMUPYIOTCS 30HBI IThE30MU-
HUMYMOB C JaBJIeHMEM HMXe TuapocTaTndeckoro. ®opmMupyroTcs Imorniomarome ro-
PM30HTBI, ¥ TOJILKO B KpaeBbIX 30HaxX By3ylykcKoil BITaIuHBI IJIACTOBOE JaBlIEHUE
MpeBbILIAeT ruApocTaTuyeckoe. ITormaomaroime ropu3oHThI IO 3ajieXKaMU YIIeBOI0-
PpOIOB cIleayeT MCITOIb30BaTh IS CKIAAUPOBAHUS TPYIHO OYNIIIAEMBIX CTOYHBIX BOJ,
KOTOpEBIE He COpaChIBAIOTCS B CUCTEMBI 3aBOAHEHMS HEDTIHBIX MECTOPOXKICHUH. DTOT
croco0 TOCTYIIeH M3-3a peTUOHAILHOTO Pa3BUTHS MOTJIOMIAIONINX TOPU30HTOB 1 BO3-
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MOXHOCTH TIepeo00pyIoBaTh JIF00bIE ITyOOKME CKBaXKMHBI B IorJoiaomue. Hagex-
HOCTb METOJA OYE€BUIHA, [IOCKOJbKY TOPU30HT PACIIONOXKEH MO He(TEra30BbIMU 3a-
JIeXKaMM.
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Puc. 7. Cxema ruapoavHamMmnyeckoro pexuma rnybokmnx ropnsoHToB By3ynykckoi BnaguHbl 1
conpenenbHbix Tepputopuii [4]: 1 — o6nacTy NMTaHns BOLOHANOPHOW CUCTEMBI C MOIMMOLLAI0-
LMW rOpu3oHTamu; 2 — 061acT pas3rpy3ku BOLOHANOPHOM CUCTEMbI C C 30HAMU Nbe30MaK-
CUMYMOB, C r'MAPOXUMUYECKNMU 1 reoTepMasibHbIMU rapoaHoMannsMu. CTeneHb 3aKpbITOCTH
BOJOHAMOPHOM CUCTEMbI: 3 — XOPOLLO 3aKpbiTas; 4 — 3akpbiTas; 5 — nonysakpeitas; 6 — no-
nyoTkpbiTas. [paHnubl: 7 — By3aynykckoi BnaauHel; 8 — OpeHbyprckoii 061acTi v perMoHoB
Poccuun; 9 — Poccum ¢ KazaxctaHom
(Fig. 7. Scheme of the hydrodynamic regime of deep horizons of the Buzuluk depression and
adjacent territories [4]: 1 — feeding areas of the water-pressure system with absorbing horizons;
2 — areas of unloading of the water-pressure system with piezomaximum zones, with
hydrochemical and geothermal hydroanomalies. Degree of closure of the water-supply system:
3 — well closed; 4 — closed; 5 — semi-closed; 6 — half-open. Borders: 7 — Buzuluk depression;
8 — Orenburg region and regions of Russia; 9 — Russia with Kazakhstan)

Bomno3abophl X03s1i1CTBEHHO-ITMThEBOTO Ha3HAYCHMS Ha UCCIIEAYEMOM TEPPUTOPUU
IIPUYPOICHEI K aJUIFOBHAILHBIM BOTOHOCHBIM TOPU30HTaM 1 KPACHOIIBETHBIM TaTap-
CKHMM U YPXKYMCKHMM T€PPUTEHHBIM MOPOJaM. ABTOpaMU YCTaHOBJIEHO, YTO 30HBI CO-
CpPeI0TOUYEHMS IPECHBIX MOA3EMHBIX BOJI TATOTEIOT K MIPUPEYHBIM 1 ITPAKTUYECKU OT-
CYTCTBYIOT B IIPMBOJOPA3AEIbHBIX YaCTIX TeppUTOpUU. OHU YSI3BUMBI K 3aTpsSI3HEHUIO,
1 UX MOXHO HCITOJIb30BaTh B Ka4eCcTBe MHAUKATOPOB coctostHUs OC. s 3a1InThI
BOJHBIX PECYPCOB OT 3arpsS3HEHUSI PEKOMEHIOBAaHO pa3MeIlaTh IIPOSCKTUPYEMYIO MH-
KEeHEepHYI0 MHPPACTPYyKTypy C YIETOM, IIOCTPOCHHOI aBTOPaMM, CXEMbI THUITN3AlINU
TEPPUTOPHUH IO 3AITUIIEHHOCTH OT 3arpsiI3HeHM. [1J1s1 3aIIUTH TOA3€MHBIX BOJ OT 3a-
IPSI3BHEHUS IIPUMEHSITh OapbepHBIE TEXHOJIOTUHU, PSIT M3 KOTOPBIX pa3paboTaH aBTopa-
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MU. BbINOIHEHHBIH reo0ro-reou3nyeckuii 1 HEOTEKTOHUYECKUI aHaIu3 TUApOre-
OJIOTMYECKUX MAaTEPHUAIOB ITO3BOJIW BbIIBUTH 30HbI COCPEIOTOUYCHHUS PACCOJIOB U CO-
JIEHBIX BOJ, KOTOPBIMHU II€JIECOO0Pa3HO 3aMEHUTh IIPECHBIE BOABL B CHCTeMaXx
MOJIe p>KaHU S IIACTOBOrO AaBjaeHus . C 3TO XKe 1Ie/IbIO CeAYeT YTUIN31MPOBaTh CTOY-
HbI€ BOJbI He(hTEIIPOMBICIIOB, He Moaaarolmrecs 3PHeKTUBHONM OYUCTKE.

IIpennaraemMblii KOMITJIEKC MEPOIIPUSATUI MOBBICUT YPOBEHb 3KOJOTMUYECKOM 6e3-
OMacHOCTU He(pTeA0ObIBaIOLIMX paiioHOB OpeHOYPKbs U C TOH K€ LIeJIbI0 MOXET ObITh
KCIIOJIb30BaH B IPYTMX aHAJOTMYHBIX PETMOHAX.
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ABOUT ENSURING ENVIRONMENTAL SAFETY OF WATER
RESERVOIRS OF ECONOMIC-DRINK PURPOSE OF OIL-FARMING
OF ORENBURG REGION

A.Ya. Gayev!?, E.B. Savilova®

! Orenburg Scientific Center of the Ural Branch of the Russian Academy
Pionerskaya str., 11, Orenburg, Russia, 460000
2 Orenburg State University
Ave. Pobedy, 13, Orenburg, Russia, 460018

In the oil and gas bearing areas of the Buzuluk depression with water resources deficiency and the
development of environmental pollution (OC) processes, zones of groundwater concentration have
been identified, both in the upper and lower hydrodynamic floors, in order to ensure water and
environmental safety of the region, and oil fields — technical water for systems Maintaining reservoir
pressure. We have established that the zones of concentration of fresh groundwater are gravitating
toward riverine areas and are practically absent in their parts. They are vulnerable to pollution, and
they can be used as indicators of the state of the OS. To protect water resources from pollution, it is
recommended to place the projected engineering infrastructure, taking into account the scheme of
typing the territory for protection against pollution, built by us. To protect groundwater from pollution,
barrier technologies should be used, a number of which have been developed by the authors. Our
geological-geophysical and neotectonic analysis of hydrogeological materials made it possible to identify
the zones of concentration of brines and saline waters, which it is advisable to replace fresh water in
the systems of maintaining reservoir pressure. For the same purpose, it is necessary to utilize wastewater
from oilfields that can not be effectively cleaned. The proposed set of measures will increase the level
of environmental safety of the oil producing regions of the Orenburg region and with the same purpose
can be used in other similar regions.

Key words: Ecological safety, water intakes, oil producing areas, barrier technologies, neotectonics,
deep horizons of the earth’s crust
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