Qil Shale, Vol. 16, No. 2 ISSN 0208-189X
pp. 117-123 © 1999 Estonian Academy Publishers

https://doi.org/10.3176/0il.1999.2.03

OIIBIT NOIPABOTKH BOJHOI'O OBBEKTA
(B YCJOBUSX 3CTOHCKOI'O MECTOPOKIEHUSA
I'OPHOYMX CJIAHIIEB)
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The consequences of underworking Lake Kalina situated in the area of the
Viru main field of the Estonian oil shale deposit are given.

The mining has been carried out by room-and-pillar method. Both the pre-
liminary stage and the period of payable seam extraction under the lake at
the depth of 49.5 m from the earth surface were accompanied by a large
complex of exploration and research works.

The respective water level lowerings in the aquifers of the roof were re-
corded. The level of the lake water has undergone no essential changes, and
the lake proceeds under the hanging regime. It is expected to carry out an
artificial roof caving under the lake to avoid uncertainties after the exploita-
tion.

B roproM gene mpu moapabOTKE MOBEPXHOCTHBIX BOAHBIX OOBEKTOB CEPb-
€3HYIO MpodIeMy MPEACTABISIOT COOOM, C OXHOH CTOPOHBI, HE30macHoe Be-
JCHHUE MOA3EMHBIX TOPHBIX padoT, a ¢ Apyroi — JAanpHeHmas cyasba noapa-
©OTaHHOTO BOAOEMA MIIH BOAOTOKA.

Ha DcToHCKOM MECTOPOXKACHHMH TOPIOUMX CIAHLEB OBLIO MOAPAOOTAHO
03. Kamuna. [Tpu 3TOM Kak MOATOTOBUTEIBHBIM FOPHBIM PabOTaM, TaK U He-
MIOCPEACTBCHHO BBIEMKE I'OPIOYMX CIAHLEB 0] BOAOCMOM COIYTCTBOBAIH
OOIIMPHBIC TEONOropa3sBeAOYHbIC U HAYYHO-HUCCIICAOBATCIBCKUE PabOTHl U
HaOIFOACHMSI.

O3epo Kanuna (puCcyHOK) pacroniokeHO B LICHTPATIBHON YaCTH MECTOPO-
xaeHws (moje maxTel «Bupy») B mpeaenax ogHOMMEHHOTO OOJIOTHOrO Mac-
cuBa. OHO mMmeer muomaap 4,1 ra, JOCTATOYHO BBIACPKAHHYIO CPCIAHIOKO
ray6uny 1 M u o6bem Boawl okono 41 Teic. M. [nyOuHa 3ameraHus mpo-
MBIIICHHOTO TIJIACTa FOPIOYHX CIAHLEB COCTABIISCT B CpeAHEeM (IpH He-
OospIuX KoneOanusax) 49,5 M, BBIHUMaeMas MOLIHOCTD 2,7 M.
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WccnenoBanus mposeAeHs! B ABa 3tama. llepBbiii OBl OCYINECTBICH B
MOPSIAKE COOCTBEHHOM HMHHIMATHBBIL, BTOPOH — mo mpeanucaHuio CiyxObr
' oxpasbl OKpy>xaromeH cpeasl Maa-Bupymaa, 3auHTEpecOBaHHOH B HAyYHOM
SKCIICPUMEHTE IO H3YUYCHUIO H3MEHEHHSI TCONIOTHUECKOH CPEAbl M THAPO-
TEOJIOTHYECKUX YCIOBHH paioHa 03. KamuHa B 3aBHCHMOCTH OT NPHHYIH-
TEIBHOM MOCAJKH KPOBIH. JDTOH K€ CIyXOOH OBLI COrIacoBaH MPOCKT Be-
JCHHUS TOPHBIX padoT. [lepepblB MEXAY 3TanamMu COCTABHII HEIIOIHBIX OJWH-
HaALATh JIET.

Ha nepBom 3Tame 03epo OBLIIO «OKOHTYPEHO» ITOATOTOBUTEIBHBIMU BhIpa-
6oTkamu ¢ Tpex cTopoH. PaccrosHus ot 6eperos cocrasmsiu 40-70, 90-100
u 400 M. OuH MOATOTOBUTENBHBIHM IITPEK OB MPOHIACH HEMOCPEACTBCHHO
IIOJ] BOXOEMOM.

Hay4Ho-Huccnea0BaTenbCKue M Ie0oro-pa3BeAodHbe paboThl MEPBOro
sTama OBLIH CIACAYIOLIMMH: OLEHKA TEOIOrO-THAPOrEOJOrHYECKOr0 CTPOe-
HHsI TIOPOJ KPOBIH, OOCIENOBaHHE 03€pa; 30HAMPOBAHHE AHA M Oeperos
o3epa (PUCYHOK); T'MAPOTEONIOrHIECKasi ChbeMKA MOA3EMHBIX T'OPHBIX BhIpa-
00TOK; perysipHbIe HaOMIOACHHS 32 BOJOIPHTOKAMH B TOPHBIX BhIpabOTKax
10 ONIOPHBIM TOYKAM; PEryJSIpHBIC HAOMIOACHHUS 32 YPOBHEM BOABI B 03€PE U
BOZOHOCHBIX TOPH30HTaX KPOBIH IO CIIELHAIBHO 00OPYAOBAHHBIM PEXKHM-
HBIM CKBaXHHaM (Ha paccrossaur 28—30 M OT ypesa BOABI B 03€pE); CE30H-
HOE FHAPOXUMHYECKOE ONPOOOBAHNE MOBEPXHOCTHBIX H MOA3EMHBIX BOA.

['uaporeonoruyueckui pa3pes mopoa KPOBIH MPEACTABIISIOT:

e BoOIOHOCHBIH FOPH30HT YETBEPTUUHBIX OTIOKEHHH — OOIOTHBIE TOPBEI
MOIIHOCTBIO 1,7 M, MOACTUIAEMBIE TTOIYMETPOBBIM CIIOEM CAIIPONETS, U
JIUMHOTJISIIIAATBHBIC TIECKA BCKPBITOM MommHOcThI0 0,6 M, moactmiae-
MBI MOPEHOH MOLITHOCTBIO 2,1 M .

e Kelna-HpIXBUCKUH U HAABEPE-KYKPY3E€CKUH IOArOPHU30HTHI (Kapajor-
CKUH W JUTAHACHIIOBCKUH SIPYCBI CPEOHETO OPJOBHKA) — HM3BECTHIKH C
Pa3HOM CTENEHBIO TPELIMHOBATOCTH U INTHHUCTOCTH.

UerBepTHUHBIH BOJOHOCHBIH TOPH3OHT THAPABIHYECKH CBSI3aH C 03€-
POM, @ OT HIDKEIIEXKAIIUX TOPU3OHTOB TPYHTOBBIC U O3EPHBIC BOABI OTIEINC-
HBI TVISLUAIBHBIMA [TIMHAMH U OaHIYCKHMH MEPresIMU (KapaIOrcKHH spyc
CpemHero opAoBHKa). MOIIHOCTh KEHIa-WBIXBHCKOTO IOATOPHU30HTA OKOJIO
20 M, naaBepe-Kykpy3eckoro — 16—-17 M. Mexxay HUMH IIPHCYTCTBYET OTHO-
CHUTEJIBHBIA BOJOYIIOP — CEPHUsI MAJIOMOIIHBIX IIPOCIOEB MEPTest U METaOCH-
TOHUTA OOIIEH MOIMHOCTHIO 1,5-2,0 M.

Konnexropckue M (UIbTpaIlMOHHBIC CBOWCTBA IOPOJ KPOBIH HEMO-
CPEACTBEHHO HA yJACTKE PACIIONOXKEHHUS 03€pa HE M3yYaIMCh a B MacCIuTa-
fax MaXTHOTO MO B LIEJIOM OHH OLICHHBAIOTCSI CIEAYIOIUM obpasom [1]:

e BoxonpoBOIUMOCTb HAABEPE-KYKPY3ECKOTO MOATOPH30HTA 25 M2/cyT,
BoxooTaaya 2 x 107,

e KoshduuueHT GumbTpauny OTHOCHTEIBHOIO BOAOYIIOPA B KPOBJIE IOP-
HBIX BEIPaGoTok 1 x 107 M/cyT.
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e KosdduimeHt GumpTpauu OTHOCUTEIBHOTO BOJOYIIOPA MEXIY HUAABE-
PE-KYKPY3CCKUM M KEiIa-MbIXBUCKAM MOATOPU30OHTAMH B IpPEAEIax
=
ropssIx pabdor 2 x 107" m/cyT.

e BoONPOBOAMMOCTb KeiIa-HEIXBUCKOTO MoAropusonTta 50 M7/CyT, BO-
pootmaua 2 x 107,

B pesyapTaTe MOArOTOBUTEIBHBIX TOPHBIX PadoT (MEPBBIN 3TAam HCCIC-
JIOBaHWI) YPOBHH BOJABI B MOATOPHU30HTaX KApOOHATHOH KPOBJIM ITOHH3H-
JMCh IO CPAaBHEHHMIO CO CTAaTMYECCKUMM INpuMepHOo Ha 10 M B keiima-
HpIxBHCKOM B Ha 20 M B HIaBepe-KyKPY3€CKOM, a OTPbIB BOJX YETBEPTHIHO-
IO TOPU30HTA U O3EPHBIX OT «KOPEHHBIX» cocTaBuiI okoio 10 u 25 M coor-
BETCTBCHHO.

Ocob6enHo 3 HeKkTHBHYIO POTb B APECHAKE MMOPOJ KPOBIH Hrpaja MOII-
Hasl KapCTOBas 30HA, BCKPBITAas MOATOTOBUTEIBHBIMU (& MO3AHEEC M OYHCT-
HBIMH) BBIPAOOTKaMH Ha OOJIBIION IUIONMIAAH, B TOM YHCIEC H B HEIIOCPEACT-
BEHHOU Ojm3ocTH oT o3epa. O3epo oKa3anoch MOABEINCHHBIM, H €r0 BOJIBI
MOTJTH MTOCTYIaTh B «KOPEHHBIC) TMOPOABI U TOPHBIE BEIPAOOTKH TOJIBKO HH-
(GUIBbTpaLEH Yepe3 UETBEPTHUHBIE OTIO0MKECHHUS.

B ommceiBacMOi 30HE OBLTH OTMEUEHBI SIBHBIC TIPU3HAKH MPOCAYUBAHUS
OonoTHBIX (03€pHBIX?) BOA — 3amax CEpOBOAOPOA, MOBBILICHHAS OKHCIISIC-
MOCTb H coaeprkanue noHa NH'; B Beixogax Boawl u3 kposiu. OnHako cy-
IIICCTBCHHBIX U3MEHCHHH 00beMa BOABI B 03€pe, CyAs MO HE U3MEHHUBIIEMY-
Cs1 33 YCTBIPAALIATD JIET PETYJSIPHBIX H «PA30BBIX» HAOTIOACHUH YPOBHIO, HE
MIPOM30IILIO.

PesynpTarel paboT mepBOro 3Tana MO3BOJIHIN CACIATh CICAYIOLIME BBI-
BOJBIL
e  (03epo MOXKHO MOAPAOOTATh, UCTIONB3YS IIHPOKO MPAKTUKYEMYIO Ha Me-

CTOPOXKACHUM KAMEPHYIO TEXHOIOTHIO BBIEMKH, ITPH KOTOPOH OCHOBHOM

KPOBJICH YIPABISIIOT CTOIOYATHIC MEKAYKAMEPHBIC LIEIHKH C COOTBET-

CTBYIOLIMMH IApaMETPaMH, a HEMOCPEACTBEHHAsI KPOBISI MOAICPIKHBA-

€TCsI aHKEPHOH KPETIBIO.

e [lpu nmoapaboTke HE OKUAACTCS ABAPHHHOTO MPOPHIBA O3EPHBIX BOA B

BBIPAOOTKH.

e Bo u30ekaHHEe HEONPEACTCHHOCTH M HEYNPABISICMOCTH B Pa3BUTHH T10-

CIIC3KCINTYaTALMOHHOrO Tpolecca Leaecoo0pa3Ha MoCIeAyromas MpH-

HYJAHUTEIbHAS TOCAIKA KPOBIIH.

Bropoii 3Tan Obl1 CBsizaH ¢ moapaboTKOM o3epa ¢ ceHTsops 1995 r. mo
utonb 1996 r. HabmroaeHust 32 ypOBEHHBIM PEKHMOM IO HAOMIOAATEIbHBIM
CKBQ)KMHAM U PErepy Ha 03epe OBUIM HAUATHI MOCIE TMOYTH OAWHHAIATH-
JIETHETO MEPEPHIBA, KOTAA TOPHBIE OYMCTHBIC PAOOThI MPUOIM3UIHCE K 03epY
Ha paccrossaue 70-80 M, u mpomomxkarorest 10 cux nop. Kpome Toro, obcne-
JOBAHBI NTOJ3EMHBIC TOPHBIC BHIPAOOTKH MO 03€POM U OIM3 HETO.

K nauyany HaOaroaeHUi BTOPOro 3Tana CHTYalMs MO CPABHCHHIO C TEp-
BBIM 3TaloM H3MEHHJIACh CICAYIOMIMM 00pa3oM:
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e VYposeHs Boabl B o3epe nosbicuiacs Ha 20-30 cM (3aeCh HENb3sI UCKITIO-
YUTH BIMSHUS H3MEHYHBOCTH KIUMATHIECKHUX NAPAMETPOB).

e VYpoBeHb BOABI B KECHIIA-WBIXBHCKOM ITOATOPH30OHTE OCTAJICS MPAKTHYC-
CKH HEU3MCHHBIM, C BO3MOXKHBIM CcHIDKCHUEM B 0,5—1,0 M.

e VYpOBCHb BOAB B MIABEPE-KYKPY3ECKOM IMOATOPH3OHTE CHU3MIICS IPH-
MEPHO Ha 5 M.

B mepuon HemocpencTBEHHOM moApaboTKH o3epa M B IOCIEAYIOLIEE
BPEMSI CYIIECTBEHHBIX U3MCHEHHH HE ITPOU30LILIIO.

BrieMka TOpPrOYHX CIIAHIEB BENACh B IMOJHOM COOTBETCTBHH C TEXHOIO-
FHYCCKOW CXEMOHW, 0e3 KakoH-THOO LENECHANPABICHHONH KOPPEKTHPOBKHU
pasmepoB nemukoB [2]. HeoOXoaumo OTMETHTB, YTO B HACTOSIIECE BpEMs
paspaboTaHa W MPUHSITA YCOBEPLICHCTBOBAHHASI METOAMKA pacucTa mapa-
METPOB LIETHKOB [3].

Beicota KpoBIM MOA 03€POM H B HEMOCPECACTBEHHOM OIH30CTH OT HErO
OblIa HOPMAJIBHOW (PaBHO KaK M CTEMEHb TPEIIMHOBATOCTH) — 2,80-2.85 M,
TOrJa Kak B aHOMAJIbHOM KapCTOBOHM 30HE OHA BapbHposaia ot 3,20-3,30 m
10 3.80-3.90 m. IpakTrueckass HEU3MEHHOCTh YPOBEHHOTO PEXKHMAa XOPOIIO
cormacyercsi ¢ HaOMIOACHUSIMH B TOPHBIX BBIPAOOTKAX: KPOBISI BBIPAOOTOK
O/ 03€POM TIOYTH MOBCEMECTHO ObLlIa CYXOH, 3a UCKIIOUEHHUEM OTACTIbHBIX
c1ab0-00BOAHEHHBIX TpemuH. Ha cerogHsimHui JEHb OCTATOYHAS MOII-
HOCTh BEPXHErO BOAOHOCHOTO FOPHU30HTA KaPOOHATHOW KPOBIH COCTABISICT
MPUOIU3UTENBHO 15 M, HIDKHETrO — OKOJI0 6 M.

Taxkum obpazom, o03. KanuHa mo-mpexHEMY HMEET IMOABCLICHHBIH pe-
JKHM: BOZA U3 HErO MOCTYNAET B FOPHBIC BHIPAOOTKH MYyTEM HH(HIbTPALIHA
4epe3 MOPOAbl KPOBIM OU€Hb MEAJICHHO U B HE3HAYUTEIBHOM OOBEME, HE
TO3BOJISIIOMEM 3a(pUKCHPOBaTh 3TO HUMerommMMECcs Mertogamu. Coxpassito-
LIEECS] MHOTO JIET OTHOCUTEIBHOE THAPOAMHAMHUUICCKOC PABHOBECHE MOXKET
ObITh HAPYLIEHO TONBKO IPH CABHIKCHUH MOPOA KPOBIIH.

[Togpaborka 03. Kanuua CiyKHT mpeneacHTOM MmoApabOTKH BOJHBIX
OOBEKTOB B AHAJOTHYHBIX FOPHO-TEOIOTMYECCKUX ycrnoBusX. [IpunyauTes-
Hasl MOCAAKA KPOBJIM IIOKA HE MPOBEACHA.

EXPERIENCE OF UNDERWORKING A WATER BASIN
(IN CONDITIONS OF ESTONIAN OIL SHALE DEPOSIT)

N. DOMANOVA

Summary

The results of underworking a surface water basin - Lake Kalina, situated in the area
of the Viru mine field in the central part of the Estonian oil shale deposit - are given
in this article: The lake is situated on a large bog expance, its area is 4.1 ha, and at
the average (quite even) depth of 1 m it holds about 41,000 m® of water.
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Oil shale payable seam stratifies at the depth of 49.5 m, the thickness of extract-
able seam is 2.7 m.
Hydrogeological structure (Figure):

e Quaternary aquifer located on the bog peats and limnoglacial sands is hydrauli-
cally connected with the lake and is separated from the underlying horizons by
glacial clays and marls of the carbonate complex.

e Two subaquifers of the carbonate complex with water conductivity (from top to
down) 25 m%day and 50 m?day, respectively, are separated with a relatively
waterproof layer with a 2 x 10" m/day coefficient of filtration.

As a result of the development works (the first stage of study), the levels of wa-
ter lowered in comparison with the static level roughly by 10 m in the upper and by
20 m in the lower subhorizons of the carbonate roof. The drop in the waters of the
lake and Quaternary aquifer with respect to the “bed” waters was about 10 m and
25 m, respectively.

It turned out that the lake is hung up and its waters could enter the bedrocks and
mine workings only filtrating through the Quaternary sediments. Observations of
many years indicated that there occurred no changes in the lake water regime and
therefore no change in the volume of water of the lake.

The results of the first stage allowed us to conclude that lake may be under-
worked by room-and-pillar mining without breaking lake waters. Moreover, it is
feasible to carry out a subsequent artificial caving in order to avoid uncertainties
after the exploitation.

The underworking of the lake (the second stage of the study) has been carried
out from September 95 till July 96, after an eleven-year break from the first stage.
The situation concerning the water level regime was following: no obvious changes
in the lake and in the upper subaquifer had happened, but in the lower subaquifer the
water level had lowered by 5 m approximately. The situation has remained almost
the same from underworking till the present time (April 1998). This is in line with
the observations made in mine working:

e No anomaly concerning roof rock jointing has been recorded
e The height of the roof is normal, i.e. 2.80-2.85 m

e Roof of drifts was dry almost everywhere, except for single weakly water in-

vaded fractures

Thus, Lake Kalina proceeds under the hanging regime. The relative hydrody-
namic equilibrium kept for many years could be disturbed only at the displacement
of roof rocks. An artificial caving has not been carried out yet.

The underworking of the lake is a precedent for water basin underworking under
analogous mining-and-geological conditions.
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