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A 2950 m-long system of infiltration basins with requisite network of
observation points (4 water-measuring stations and 18 wells) has been
operating in the Estonian oil shale deposit on the east wall of the Vasavere
buried valley. During a two-year period the changes in water levels of lakes
have been observed and corresponding data are presented and discussed.

B mpakTHMKe palMOHAJIBHOTO MCIIOJB30BAaHMS M OXpaHbl BOA, B TOM
YHCJie M TIPUMEHHUTENIBHO K NOOBIYE IOJIE3HBIX MCKOIIAEMBIX, HCIIOJb-
3yIOTCSl OB€ KaK OBl IIPOTHBOIIOJIOXHEIE TPYINBI METONOB. MeTomsl
TIEpPBOM TPYINBI OPUEHTUPOBAHBI HA PETYJIMPOBAHUE CTEIIEHH OCYLICHHSI
(PaBHO KaK M Ha TOCJIE3KCIUTyaTAllHOHHOE BOCCTAHOBJICHME) Hapyllae-
MBIX BONOHOCHBIX TOPHU3OHTOB. K 3THMM MeTogaM OTHOCSITCSI TOPHO-
TEXHUYECKHUE MEPONPUSITUSI ¥ IPOTHBOMMIBTPALIMOHHBIE  3aBECHI.
MeTtoasl BTOpoi Ipynmbl 6a3MpylOTCSl Ha MCIIONB30BAHMM BOJ, OTKAYM-
BaeMbIX (OTBOAMMBIX) M3 TOPHBIX BBIPAOOTOK, B HAPOIHOM XO3SIMCTBE.
Hcnonb3oBaHue 3THX METONOB BBIXOOUT 3a pPaMKHM TOPHOIO [ejia, |
pelieHue 06 MX NMPUMEHEHHMH TPHHUMAIOT BONOXO3SIMCTBEHHBIE OpPraHbI
— TOrga, KOTOa CYILIECTBYET NMOTEHLMAJIbHBIA IMOTPEOMTENbh OTKAYMBaE-
MBIX BOJI.


https://doi.org/10.3176/oil.1997.3.04

364 N. Domanova et al.

Haubonee pacmpocTpaHeHHbIE TOPHOTEXHUYECKHE MEPOTIPUSITHUS
6a3upyloTCsl Ha TeX WM MHBIX crocobax yrpaB/leHUs] KPOBJIEW TOPHBIX
BbIpaboTOK. OCHOBHBIE CpPeIM HHUX —TIOAIEpPXAaHUE KPOBIU C TMOMOLIBIO
LIEJIMKOB M TIOJIHAsl 3aKJIaaka BhIpaGOTAHHOTO mpocTpaHcTBa. MYHKUHUS
npotuBodmIbTpalMoHHBIX 3aBec (I1M3) — mepexBaT BOABI U TIOJHOE
WIM YaCTHYHOE HENOINyllleHHe ee B TOpHbIe BBIPAOOTKU. 3aBechl MOTYT
ObITb MO0 TIPUPONHBIMM  (CIEUMAJBHO OCTABISIEMBbI TOPOLHBIN
MPOTUBOMWIBTPALIMOHHBIM IIEJIMK), JTUOO MCKYCCTBEHHO CO3/1aBacMbIMU
WHXECHEPHBIMU COOPYXECHUSIMHU.

CyliecTByeT OecsiTb OCHOBHBIX THIOB WHXeHepHblx [1®3 [1, 2]
IIP3, coopyxaecMbie OYpOBBIM CIOcOOOM; cBaliHble, TpaHIICHHbIC
(uHGY3MOHHBIE), IleJNeBble, WHBEKIIMOHHbIE M KpuoreHHsle [1MP3;
ruzposaBechl; MHGWIbTPAUMOHHBIE OacceitHbl; mMHeBMosaBechl; [1M3,
coopyXaeMble B3PBIBHBIM criocoboM. Hambornee yHuMBepcanbHBI 1mese-
Bole W uHbeKIMOHHbIe I[IM3. [lepBbie coopyXalTcsi C TOMOUIBLIO
O6ypodpesepHbIX MallMH B JIOOBIX Topojax Ao raydouHsl 50 M.
NHBEKUMOHHBIN cnocob 3ddekTuBeH B ciaydyae OONbIIMX IIyOMH W
MMEET MHOIO TEXHOJIOTHYECKMX BapUAaHTOB MCIIOJHEHUS. 3akpemn-
JISTIOIIHME PACTBOPBI MOAAKOTCS B TIEPEKPBIBAEMbI BOLOHOCHBIA TOPU30HT
IyTeM HAaTrHETaHWsI 4Yepe3 TaMIIOHaXHble CKBaXWHbI. [Maposasechl u
WHPUIBTPAalIMOHHBIE O6acceliHbl (OHM MMEIOT CXOAHBIN MPUHLMI AEHCT-
BUSI) WCTIONIB3YIOTCS Ha TeX ydYacTKax, Ine TpebyeTcsi BOCIOJIHEHHE
BOJIHBIX 3aIlaCOB.

B mupe B uenom, u B 6piBlieM CCCP B ToM yucie, HakoIwieH 60ib-
IIOM OIBIT TNpPOeKTHpoBaHUS U coopyxeHus [IP3. HUx wmmpoko
TMIPUMEHSIIOT Ha YTOJBHBIX 1IAXTaX VISl U3OJISILUMM CTBOJIOB U TEKTOHM-
YEeCKMX pas3IOMOB, IS JIMKBHIOALMKA TIPOPLIBOB II€CKOB-IUILIBYHOB H
M30JISILMM KapcTOBBIX 30H. Tak, B 1985 r. Ha waxrte «JleHUHTrpanckas»
JIeHMHTPAICKOTO MECTOPOXICHMSI TOPIOYMX CJAHLEB TIPH TIPOXOIKE
HAKJIOHHOTO  CTBOJIa  MHBEKIIMOHHOW  3aBecoil  ObUT  MEPEKpBIT
BBICOKOBOIOOOMIBHBIH (mpoBoaumocTs 1500—2000 m3/cyr) Besenbepr-
cKkui (Habana-pakBepecKHil) BOOZOHOCHBIM Topu3oHT. OnNWH M3 Tocien-
HHUX TIPMMEPOB OCOOCHHO SIPOK, OH HE MMEET aHAJIOrOoB B MHpe. DTO
coopyxeHue kKounbieBoi [IM3 BOKpyr 3HAMEHUTOH aJIMa3HOM TPYOKH
«Mmup» (Skyrusi-Caxa). Ee mapamerpsr: mmHa — 3000 M, rmybuHa — 1o
540 M, wmpuHa Mectamu a0 100 M. TIP3 komMOuHUpPOBaIack ¢ 0OpaTHOM
3aKa4KO# OCTATOYHOTO BOAOIIPUTOKA B HUXKeJeXallue IuiacTel [3].

Bce mnepeumcieHHBIE THIBI 3aBeC, KpPOME KPHOTEHHBIX (KOTOpEIE
MCTIONIB3YIOTCSI B paiOHAX BEYHOM MEp3JIOThI), IPUMEHUMBI B T€OJIOTO-
THIPOTEOJIOTHYECKUX YCIOBHUSIX DCTOHCKOTO MECTOPOXACHHSI TOPIOYMX
CIIAHLIEB, TOE PACTOJIOXEH NPUPOAOOXpaHHBIM 06bekT — KypTHackuii
JaHAIAdTHBIN 3aTIOBEIHUK.

KyprHackuit nanamadTHBIN 3aNO0BeIHUK MPHUYpOYeH K BasaBepeckoit
MorpeOGeHHON HONMMHE. DKOJOTUYECKOE COCTOSIHUE €€ TIOA3EMHBIX H
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Fig. 1. Infiltration basins location scheme. Conventional signs: I - oil shale
mining outline as of 01.01.95; 2 - Sirgala open-pit technical boundary; 3 -
infiltration basins; 4 - open-pit water diversion ditch; 5 - settling basin; 6 -
observation points; 7 - profiles of observation points; & - places of water intake
into infiltration basins; 9 - water flow direction, /0 - regulator sluice



N. Domanova et al.

366

"IHOEMdO] YIMHOOHOYO08 PHMOEAdNAN-RIrYIN -
*IHOEMdOJ YIMHOOHOYO8 YIMHIIBHITEILIOHEON(D-OHWHI - Y
‘BHY2008Q OJOHHOHITRdI9IrH(HH OF JHHEOLOORd - | (:EMHOhBHEOQO

QMHEOUD A

BLUQEE
10°0— 900— L1°0 ST‘0 80°0 81°0 BHIDKBEN)) 0 LSO 60°0 $Z°0 0zZ‘0 16660 P
ST°0— $T0— L0°0 €00 70°0 110 10°0 z1°0 90 S0‘0 60°0 61°0 I $6°80°0€
0z‘o €1°0 €0 se‘o 9Z°0 €0 9Z‘0 €0 ¥9°0 €20 0z‘0 S0‘0 TE6TTS
q A4 q Vv q v q A4 q v
W09=1
TN ‘[arod
oo " T (s e ] - T o] o S 20| Gt
‘bHY vHEHRY | BUHOdOWEU
SOT =7 ‘T ®hOL| Wop=7‘ZI ®mOL| W[ =/ ‘[T BIROL Wo=/‘0rmmor| 6PPOLl  wge_; guwmor| LPHOL "y
qradpodn EMHEX(Q]
¥LO 160 Lo 60°1 LT 90 #9°0 9€°0 790 L9°0 T C6°60F1
990 98°0 190 SO°T ¥T1 €0 0S‘0 v°0 p°0 €0°0— I $6°80°0€
89°0 $8°0 09‘0 $0°T 0Z‘1 £v°0 €50 6v°0 9%‘0 61°0 TE6'TTS
q Vv q A4 q Vv v
62900 82900 | Lz900 | 9Z900 $2900 2900 £2900 zz900 | " OL1 = 1 ‘mUoA
a2 J s iy e T N HHa20Rq | o - = T = yoHdoadex
W00 WD | NWD | N PO UHHOMITedI9IUDH N O N O N O N WO eERHEY] BUHOdOWEH
W GZ =1 ‘9®Iho] WG =] ‘CeIhO] FESAOL W06 =] ‘€ ®IhOJ W GOI =/ ‘T ®Iho] ks B ol 1§
qrapodn mmudagad)

s1joW ‘(€661 ‘9 JaquidNdag ul SPPAYT 3Y) 0) paseduwio))) SIYRT] Ul SPAY] JIJBA JO dBuRY)) 7 /9D ]
W “J £661°60°9 9 oiMHIHgRd) Oon 1908 HIHHOAA JHHIHIWEY ] vhnvoy ]



Use of Infiltration Basins as Water Protection Structures (in the Kurtna Landscape Reserve) 367

MOBEPXHOCTHBIX (42 o3epa) BOA oOmpenensieTcsl LEIbIM KOMIUIEKCOM
¢daxkTopoB: 3T0 BomocHabxeHue, pazpaborka Topda M IecKa, IIaXTHBIN
M KapbepHBIM BONOOTIMBBI. MHOTOJIETHUE UCCIIENOBAaHMSI 3TOTO palioHa
M CIEJaHHBIC UISI HEro NMPOTHO3HBIE OLEHKH (B TOM YHUCJE C y4acTHEM
OIHOTO M3 aBTOPOB MAHHOM cTaThM [4—6]), yOemMTENbHO NOKA3aIu
HEeOOXOOMMOCTh TIPUMEHEHHUsI BONOOXpPaHHBIX Mep. B dempane 1994 —
uioHe 1996 1. Obula TIpoBemeHAa MeEXIyHApOMHasl 3KOJOTHYECKas!
3KcmepTu3a paiioHa. Ee pesynbTaThl 00ecmeymMBalOT OCHOBY IS
TIPUHSITUS PEUIEHUH O PAllMOHAJILHOM COYETAaHUHM BCEX BUIOB XO3SIMCT-
BEHHOM NESITEJIbHOCTH Ha paccCMaTPUBACMOM TEPPUTOPUM M OpraHM3a-
LIMM TaM BOJOOXPAHHBIX MEPOTIPUSATHIA. !

Jlo HacToSILIET0 BpPeMEHM Ha BCEX 3Tanax HCCIeNOBAaHUN PEKOMEH-
JIOBAJIOCH PETYJIMPOBATh BJIMSIHUE TOPHBIX PabOT Ha BOAHBLIE PECYPCHI
JIOJIMHBI TIPEMMYIIECTBEHHO KOPPEKTUPOBKOM (TIEPEHOCOM) TpPaHHIIBI
ropHoro otBoma. WM3-3a BBICOKMX 3aTpaT TPOTUBOGHUIBTPALIMOHHEIE
3aBEChI OLICHUBAJIUCH U OLICHUBAIOTCSI Kak HepeaJbHbIE.
UndunprpanmonHbie G6acceiHbl 6oee AOCTYNMHbI, U mo3ToMy B 1991 r.
OBUIO HAYaTO CTPOUTENILCTBO CHMCTEMBI TaKuUX OacceiHOB, YTOOBI
CMSITYUThL HETATMBHOE BIIMSIHUE OTKPBITBIX TOPHBIX pabOT B CEBEpPHOM
gyacTh paspesa «Cuprana» (paHee —  paspe3 «BHUBUKOHI»).
CrpoutenscTBO ocyuiecTsiasuioch Ha cpenctBa [Tl «Bactu [IseBKuBU»
no npoekrty 6piBuiero I'MUHN «BcTMenronpoekTs.2

BacceiiHbl pacnosioxeHbl B NPUOOPTOBOM 4YacTU HOJMHBLI, Ha pac-
crositHuM 650—850 M K 3amamy oT ropHoro orBoga. CucTeMa COCTOUT M3
Tpex OacceifHOB (HyMmepalusl C I0ora Ha ceBep COOTBETCTBEHHO 1, 2 u 3),
KOTOpBIC TIPEACTABJISIIOT COOO¥M TpaHIIEH IIMPUHOU 5—15 M UM ryOuHOM
2—5 M. BacceitH Ne 1 cOCTOMT M3 ABYX MapaUlebHbIX TpaHiueu. /InuHa
samagHoi — 1600 M, BoctouHoit — 800 M. Bacceitn Ne 2 — 3TO ToXe aBe
MapaJUie/IbHble TpaHIUeW: 3amagHasi niuHod 1350 M M BocTOuHast —
1100 m. Bacceitn Ne 3 mpexacrtaBisieT co0OM OOMHOYHYIO TpPaHIICKO
npoTsokeHHocThIo 1100 M (puc. 1).

BacceitHbl 3amoNHSIIOTCSI BOAOW uepe3 BIYCKM M3 OOJIOTHBIX KaHaB C
3aMagqHOM CTOPOHBI. MexXny 3amaiHbIMU TPAaHUICSIMU TIEPBOTO M BTOPOTO
6acceifHOB YCTPOEH pPEryJsTop TMoAa4yu BOABI — UUTIO3. M3NHMIIKH BOABI
cOpacelBalOTCSl B TapajyIe/IbHYI0 BONOOTBOAHYIO KaphepHYIO KaHaBy,
KoTopasi pacrionioxeHa B 30—60 mMerpax BocTouHee OacceiHoB. W3-3a
OTCYTCTBHSI CPEICTB HE OCYILECTBJICHA TPEThsI OYePeb CTPOUTENLCTBA —
HE YCTAHOBJICH PETYJISITOP MEXNY BTOPHIM M TPETbUM OacceiiHaMu U He

1 Keskkonnaekspertiis. Tootmisalade moju Kurtna jirvestiku hiidro-geoloogilisele seisundile
(ekspertiisiakti projekt) // AS Ideon ja Ko, litsents nr. KKM-0099. Tallinn, 1996.

2 UHUIbTpalMOHHbIe GacceifHBI Ha 3amajHoi TIpaHMlle paspe3a «BuBukonmy. TI'TIMU
«DcrMenonipoekT». Pabora Ne 00025901. 1-s1 oyepenb crpouTesiberBa: Gacceitn Ne 1, 1990
I. 2-g oyepejb CTpoMTeNbcTBa: GacceHbl Ne 2 M 3 u perymstopsl, 1990 r. 3-s ouepenb
CTPOMTEJIBCTBA: Bofo3abop Ha p. Bazagepe, 1991 r.
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Fig. 2 Water levels at the infiltration basins locality: a - northern profile, b -
southern profile. Conventional signs: I- level surface of lymno-fluvioglaciological
(Quaternary) aquifier, the same for Keila-Kukruse
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COOpyXeH Bomo3abop Ha p. Basasepe. I[losTomMy BoOmO3aIIHMTHYIO
GYHKIHIO BBITIOTHSIOT TOJNBKO GacceiHb Ne 1 u 2.

O6mass amuHa TpaHwed — 5150 M, M3 HUX 3amagHBIe TPaHIIEH,
COeNUHEHHBIE B EOUHYI0O HUTh, cocTaBiusior 4050 M npu mmHe
paborapoiei yactu 2950 M.

Jlna HabmioneHU# 3a paboroir UM 3GGEKTUBHOCTBIO CHCTEMBI
000pyIOBaHO 4YETHIPE BONOMEPHBIX (TMAPOMETPUYECKHX) ImocTa M 18
ckBaXuH. CKBaXWHBI PACTIONIOXEHBI TaK, YTO 0OpasyloT ABa CEKYIIUX
bacceiHbl Mpo¢uss — CEeBepHBIM M I0XHBIN. JIBa mocTa HaxomsiTcs Ha
MHOWIBTPALIMOHHBIX OacceilHax, ABa — Ha KaHaBe KAapbepHOM BOMIBI.
OnHa TOJNIOBMHA CKBaXWH OOOpynOBaHAa Ha JIMMHO-(IIOBHOTIISIIIM-
aJbHBIA BOMNOHOCHBIM TOPU3OHT (TECKM M CYNecH), npyrasi — Ha
HUDKEJIeXallUi Keila-KyKpy3eCKHil TOPU3OHT (M3BECTHSIKH), KOTOPBIH
BMEIaeT MPOMIUIACT TOPIOYUX claHLeB JIBe CKBaXWHBI — IO ONHOM Ha
KaXIbIi TOPU3OHT — OOpasyioT Kak Obl OfHY HaAOMIOAATEIbHYIO TOYKY.
PaccTtosiHue oOT UWHOWIBTPALIMOHHBIX OaccefHOB no map Habmo-
JATETbHBIX CKBaXWH (TOYEK) BapbUpyeT OT MHHUMYM 5—6 M 10
MakcumyM 105 u 165 M (puc. 2; Ta6mn. 1).

CeBepHbli TIpOoUIL €CTECTBEHHBIM O0pa3soM IPOAOIIKAET HapyXy
HaOmonaTenbHsIss TO4YKa 03. JIMHBBIPB: BOOOMEPHBIM TIOCT, CKBaXXHWHA
Ne 00640" Ha NMUMHO-(MIOBUOTISIIMAIBHBIA BOJOHOCHBIM TOPHU30HT U
ckBaxuHa Ne 00641 Ha nacHaMsI9-KyHOACKUH TOpPU3OHT (puc. 1, Touka
63). PaccTossHue OT BocTO4YHOTO Gepera o3. JIniiBbsipB no Gacceitna Ne 3
cocraBisier 530—660 M, mo GacceitHa Ne 2 — 850 M; OT CKBaXuH 3TO
cooTBeTcTBeHHO 640 m 810 M. DTa TOYKa pPacIoJOXeHa B LIEHTPAJIbHOM
YaCTH JOJIMHBI, TA€ JMMHO-(DIIOBUOIISIIHATIBHEIE OTJIOXKEHHUS 3aJIeraioT
yXe Ha TPETbEM OT 36MHOU TIIOBEPXHOCTH BOJNOHOCHOM TOPHM30HTE —
JlacHaMsI3-KyHIAcKOM (M3BECTHSIKM, NONOMHUTHI). Kak HabmoneHus, Tak
M aHaJIU3 OCYLUECTBISUTMCh Ha (DOHE OLICHKM PErHOHAJIbHOM THAPO-
OUHAMMKHM [JOJIMHBI, B TOM 4YHCJIE M B CJydyae CONPENENIbHBIX C
GacceitHaMu y4acTKOB — [uisl TouekK 7 (03. KactesipB), 8 (03. KuxmbsipB)
u 9 (03. Buprcuka).

QuunsTpyloliasi cpexa B mpenenax 0OacceMHOB crienylouas: Ha
CeBepHOM TMpoduyie — MbUIEBATHIE M MEJIKO3EPHHUCTHIE TIECKH, TOACTH-
JlaeMble TIECYaHO-TJIMHUCTOM MOPEHOM; Ha IOXHOM — Pa3HO3E€PHUCTHIE
TecKH (OT MBUIEBATHIX 10 KPYITHO3EPHUCTHIX).

[lepuon HabmoneHWH 3a YPOBHSIMHU IIOA3EMHBIX M ITOBEPXHOCTHBIX
BOJ IO UX MCKYCCTBEHHOTO moabema B ceHTsiope 1993 r. coctaBun ot 21
o 24 MecsiueB sl pasHBIX TOYeK. B TeyeHue HabmiomaemMoro mepuona
KoneGaHMsl YPOBHSI BOABI B TOPU3OHTAX MMENH SIBHBIM KIMMATUYECKHI
xapaktep. [lonbeM ypoBHSI Boabl B MHPWILTPAMOHHBIX OacceifHax No 1
1 Ne 2 B ceHTsi6pe 1993 r. BBI3BaJl COOTBETCTBEHHBIM TMOIBEM BO BCEX
ckBaxMHax oboux mnpodmneii. Ha ceBepHoM mpoduie mnpu mnoabeme
ypoBHSI Bonabl B OacceitHe Ha 1,20 M moagbeM B CKBaXHHaX — B
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3aBHCHMOCTH OT MX pACIOJIOXEHHUsI IO OTHOLIEHWI0 K OacceHy —
cocraBun 1,04—0,46 M B JIMMHO-(IIOBUHOIISLHUAILHOM TOPH30HTE U
0,68—0,43 M B Kels1a-KyKpy3eCKOM; Ha IOXHOM INpoduie Nnpu nogbeMme
ypoBHs Bombl B OacceitHe Ha 0,64 M — coorBercTtBeHHO (,32—0,13 u
0,32—0,20 M (puc. 2, Ta6n. 1). B TeueHHue Bcero MocienyOLIETO0 BpeMEH!
(mo xoHua 1995 r.) Takoe TOJIOXEHUE YPOBHEH Ha CEBEpHOM Ipoduiie
COXPaHsUIOCh TIOJTHOCTBIO, a Ha IOXKHOM IIPOM30LIEN CIal, KOTOPBIH,
OIHAKO, JOCTUT MCXOAHBIX NMO3WLMI TONBKO B MHTEpBasie Mexnay 45 u
165 ™. Ilo-BumumMoMmy, 3T UHMGPLl OPHEHTUPOBOYHO OOO3HAYAIOT
pasMepsl  30HBI  BIUSIHUSI ~ MHGMUIBTPALMOHHBIX  OacceilHOB W,
€CTeCTBEHHO, OyayT KoiebaTbcsi B 3aBUCHUMOCTH OT KOHKPETHBIX
YCJIOBHUM.

AHanIM3 JaHHBIX HaOmoneHu# B Touke 62 (03. JIuitBbsipB) 3a 1991—
1995 romel mo3BoOJISIET cHeNaTh BBIBOA OO0 OTCYTCTBHHM TEXHOTEHHOM
peakUMu B YPOBHSIX BOIbI JIMMHO-(IIOBUOITISIIMAIBHOTO M HMXKeJeXa-
ILIETO JIACHAMSI3-KYHIACKOTO TOPU30HTOB M O HAJIMYUHU TAKOM PEaklMH B
03epHBIX Bomax (Tabum. 2). Obluasi BeMMYMHA CHUXEHUSI YPOBHSI BOIBI B
o3epe, HauuHasi ¢ 1946 r., cocraBuna 3,23 M, 4yTto 0OycnoOBIEHO TOpdO-
noOblYed M TOPHBIMM paboTaMu 1axThl «AXTMe», KoTopbie ¢ 1988 r. mo
3KOJIOTHYECKHUM COOOPaXeHHUsIM He Pa3sBUBAIOTCS B CTOPOHY HoJauMHBL. He
HMCKITIOYeHO M TO, 4TOo HayuHas ¢ 1991—1992 ronoB Ha 03epo OKa3bIBAIOT
NpPEHUPYIOLIEe  BO3ACTBHE  HE3HAYMTENBHO  3aIllOJITHEHHBIM  BOHOM
WHGUIBTPALIMOHHBIN OacceiiH Ne 3 m — B crnaboii Mepe — OTKpPBITHIE
TOpHbIe paboThl: paccTosiHUE A0 UX KOHTypa Ha 1.11.1995 r. cocraBinsuio
1990 M. ‘

Tabauya 2. A3meneHue JieTHE-0CEHHUX (MEXKEeHHbIX) YPOBHE#H BOJbI
B To4ke 62 (puc. 3)

Table 2. Change of Summer-Autumn (Medium) Water Levels in the
Point 62 (Fig. 3)

Bo/10HOCHBIE TOPU3OHTHI YPOBHM BOJBI 110 TOJAM, Mgse
1991 1992 1993 [1994 |1995
O3epHble BOJIbI 43,42 43,11 | 42,75 | 42,35 | 42,47
(1990 r.)
JIMMHO-QIMIOBUO TSI LIMATBHBIH,
ckB. Ne 00640 41,30 41,90 | 41,47 | 41,50 | 41,75
JlacHaM$15-KyH/IaCKUH,
ckB. Ne 006417 40,53 40,47 | 40,76 | 40,76 | 40, 67

B 1994—1995 romax 3TO BIMSIHME, BEPOSITHO, CYLIECTBEHHO
crabunusupoBasiock. Ceiiuac  03epo  SBISETCS  HM30JHPOBAHHBIM.
VYpoBseHHBIN pexum 03. JIMUBBSIPB TpeOyeT AETalbHOTO HM3YYEHMSsI, YTO
BO3MOXHO TIIpM BKJIIOYEHUM €r0 B CHCTEMY TOCYIapCTBEHHOTO
MOHHUTOPHHIa ¢ OOOPYIOBAHHMEM KANUTAJILHOTO BOJOMEPHOTO IIOCTA,
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peryIsipHBIMM HaGMoneHNsIMU (He MeHee IIeCTH pa3 B Mecsill) U — IIpH
HEOOXOMMMOCTH — OOHOBJIIEHHEM OTOPHBIX TOMOTPAMHUYECKUX PETECPOB
JUISI KOHTPOJISI BBICOTHBIX OTMETOK (3€MHasl IOBEPXHOCTb TPU CHUXEHUU
YPOBHEM BOIBI OCEAET).

03. KacTesipB popMasbHO CUMTAETCSI TIPOTOYHO-3aPETYTMPOBAHHEIM -
OHO coeIMHEHO ¢ p. BazaBepe kaHamoMm mmmHOM 1300 M, HO HO cyTH
Jena sIBIsieTcsl cIabOCTOYHBIM, TaK KaK Tojadya ¥ OTTOK BOIABI TaM
ceiiyuac HMKEM HE peryJIMpylorcs. B cBs3m ¢ mpekpalneHueM Topdo-
NOOBIMM M CHIDXKEHHMEM OTTOKA BOAbI IO KaHaBaM B IIOCJICHHME TIOMbI
OTMEYEH IMOABEM YPOBHEM BOABI (To4yka 7 — Tabu. 3), Ha OoHEe KOTOpPOro
IIOKa HEBO3MOXHO YCTAHOBUTb TO WIM WHOE BIUSHUE WHOUIb-
TPaAIMOHHBIX OacCCEeHOB.

B o3epax KuxubsipB 1 BupTcuka coxpaHsieTCsI €CTECTBEHHBIN PEXUM,
U B TedyeHue 1991—1995 ronoB konebaHUsi ypoBHEH KaK O3€pPHBIX, TaK U
MOA3EMHBIX BOJI MMEJIHM SIBHBIM KIMMaTU4YeCKHi Xapakrep (Touku 8 u 9
— 1abmn. 3).

Takum oOpa3oMm, [ABa ABYXTPAHLIEWHBIX MHOWIBTPALIMOHHBIX
bacceiiHa (M3 TpeX 3alIJaHMPOBAHHBIX), KOTOpbIe PabOTAIOT C CEHTSOPS
1993 r., mokaszaiM TPUEMJIEMOCTh 3TOTO BHIA BONO3ALIMTHBIX COOPY-
XeHui. Braromapss MX HEHCTBHMIO B TOPU3OHTHI IOCTYMAET HOCTATOYHO
OOJIbIIOE KOJMUYECTBO BOAbI, YTO TIOBBICWJIO B HHMX YpPOBEHb BOABI H
MOANEePXUBACT €ro Ha TPOTSDKEHMHM Oosee OBYX JieT. OTO JAaeT
OCHOBaHHME TIOJlaraTh, YTO TIPU BKIIOYEHHH B CHCTEMY TPETHETO C
nojavei Boabl M3 p. BaszaBepe TNOJOXWTENbHOE BIUSHHUE CHCTEMBI
paclIMpHUTCs, U TIOSIBUTCSI OCHOBA ISl GoJiee NeTaJbHOTO aHajM3a Kak B
SKCIIEPUMEHTATbHOM, TaK M B TPHUKIAOHOM acrekraX. OIEeHHTb
JeUcTBUE MHOWIBTPALIMOHHBIX 0acCeHOB B YCJIOBHSIX CYIIECTBEHHOM
WHTCHCU(DUKALUM HApPYyLIEHUs] YPOBEHHOTO peXHWMa BOJOHOCHBIX
TOPU30OHTOB BEpOsITHEE BCEr0 HE YOACTCs, TaK KaK M3-3a YIpO3bI
COCTOSTHMIO OJTM3PACIONIOKEHHBIX O3€p, 0 WTOTaM BBILICYIIOMSIHYTOM
MEXIYHApOAHOW SKCNEepPTU3bl, B OMiXKaiiliee BpeMsi IPEAIOIaracTcsl
OCTAaHOBUTH TOPHBIE PabOTHI B CEBEepHOM YacTH paspesa «Cupraiar.

APPLICATION OF INFILTRATION BASINS
AS WATER PROTECTION STRUCTURES
(IN THE KURTNA LANDSCAPE RESERVE)

Two groups of methods different by the mechanism of action are used in water
conservation practice. The first method is directed to regulate the rate of aquifers
disturbance, the second one - to use pumped (discharged) waters in national
economy. Mining-technical measures and antifilter screens form the first group.
The second methods are relevant to the competence of institutions responsible
for public water supply and are decided if a water user is available.
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Antifilter screens are based on the water interception and can be either natural
(left rock pillar) or artificially made engineer constructions. There are many types
of engineer antifilter screens there and large experience in their design and
construction have been gained in the world (including former USSR).

Infiltration basins are one of the type of antifilter screens. In particular, the
network of such infiltration basins (half-finished yet) exists during 4 years in the
Estonian oil shale deposit. Basins are located in the by-wall part of the Vasavere
buried valley 650-850 meters to the west from the mine-take of the north part of
Sirgala open-pit (former Viivikond open-pit). The aim of their function is to
estimate the possibility and efficiency of the maintenance of aquifer water levels
disturbed by mining operations. The network consists of 3 basins (two of them are
in operation) which are trenches (single or doubled ) 5-15 m wide and 2-5 m
deep. The total length of the network is 4050 m, the length of the working part -
2950 m.

To supervise the network 4 water measuring (hydrometric) stations and 18
wells have been constructed. These wells are arranged in two profiles, north and
south, which are transverse to the basins. The distances from infiltration basins to
the supervisory wells are from 5-6 m up to 105 and 165 m. Filter medium - fine
(up to pulverized) sands.

During a two-year period, the rising of water levels (up to artificial) has been
observed and also regulated with the help of a regulator sluice. The variations in
water levels had an obviously climatic nature. The water level rising in the basins
has involved the same in all wells of both profiles. In the north profile, a rise in
the basin by 1.20 m involved a 1.04-0.43 m rise in wells depending on their
location with respect to the basin and observed aquifer. In the south profile, a rise
in the basin by 0.64 m caused a 0.32-0.13 m rise in wells. During the following
period, such state of levels in the north profile remained unchanged. In the south
profile a recession has occurred but starting positions were reached only at the
distance of at least 45 m or more.

Consequently, a sufficiently large amount of water goes through infiltration
basins to aquifers. i.e. they are able to perform water-protection function. One
cannot succeed in estimating their work in conditions of intensified disturbances
of aquifer level regime, because mining in the north part of Sirgala open-pit will
in all probability be stopped in the nearest future as it represents a real threat to
the state of near-situated lakes.

JINTEPATYPA

1. CmpaBouyHuK 110 ocymeHuio ropHbix mopox / M. K. Cranuenko (pex.) —M.:
Hempa, 1984.
2. BpeMeHHBIE METOAMYECKHE YKa3aHUS 110 IIPUMEHEHUIO IIPOTUBODWIL-

TPaIlMOHHBIX 3aBec Ha yroubHBIX paspezax / BHUUOCyroms. — Ilepwms,
1984.



374 N. Domanova et al.

3. Bueanom B. A. OnblT cOOpyXeHWUS M OKCIUTyaTallud OOpaTHOM 3aKauyku
JIpeHaXHBIX Boj Kapbepa "Mup" // Topusrit XypHai. M3B. BY3o0B. CeHrsa6ph
1994.C. 60—62.

4. Jomanoea H. H. BrusHue ropHBIX paboT Ha BOJHBIE pecypchl BazaBepeckoit

morpeGeHHOM MTOJIMHBI U BO3MOXHBIE MEpONpHUATHsA IMo ux 3ammure // Oil
Shale. 1989. T. 6, Ne 3. C. 291—296.

5. Homanosa H. H., Hopeamoe JI. A., Ilemposa H. b. ViccienoBaHue THIPO-
JMHaMUYeCKOro pexuma BasaBepeckoit morpebeHHo# moiuubsl // Oil Shale.
1995. T. 12, Ne 1. C. 3—14.

6. /Jomanosa H., Kpanuea A. YpoBeHHBI pexum o3zep Kowncy-KyprHackoit
cucremnl // Oil Shale. 1996. T. 13, Ne 2. C. 101—114.

Presented by E. Reinsalu
Received June 16, 1996



	b10726858-1997-3t no. 3 02.08.1997
	Cover page
	Chapter
	EDITOR’S PAGE
	ENERGY STRATEGY FOR ESTONIA
	Untitled
	Untitled


	HISTORICA
	60 YEARS OF THE ESTONIAN ENERGY RESEARCH INSTITUTE
	Untitled
	Public authorities at the opening ceremony of the Institute: from the left: N. Viitak, Minister of Transport; —А. Jaakson, Minister of Education; K. Pits, Head of State; K. Selter, Minister of Economy; O. Kask, Minister of Social Affairs
	Academician Paul Kogerman who established the school of oil shale power engineering, Chairman of the first Council of the Institute
	Johannes Hiisse, DPh (Nat.), the first director of the Institute in 1937-40
	Estonia’s first semi-industrial fluidized bed furnace for burning oil shale in the Piissi PP in 1960
	Pilot testing of a component of the Marsian aerostat in the Laboratory of Dispersed Flows within the international = programme Mars 94/96


	HISTORY OF FLY ASH EMISSION AND PALAEORECORDS OF ATMOSPHERIC DEPOSITION IN THE OIL SHALE COMBUSTION AREA
	50000 “— 5700¢
	Fig. 2. Fly ash emission from power plants in northeastern Estonia and nearby situated Slantsy PP (Russia)
	o .-// " stud:; )
	Fig. 4. Total sum (for years 1950- 1990) of spherical fly ash particles accumulated in the sediments of different lakes
	| š DOO S8( d air | annua
	Table 1. Power Plants (with dates of installation) and Their Average Fly Ash Emissions [l3-16]
	Untitled
	Table 2. Calculated Concentrations of Fly Ash in the Overground Air Layer in Different Areas of Kurtna Kame Field, pg m-3 Table 3. The Morphometrical Data of Studied Lakes and Their Catchment Descriptions

	APPLICATION OF INFILTRATION BASINS AS WATER PROTECTION STRUCTURES (IN THE KURTNA LANDSCAPE RESERVE)
	ИСПОЛЬЗОВАНИЕ ИНФИЛЬТРАЦИОННЫХ БАССЕЙНОВ В КАЧЕСТВЕ ВОДОЗАЩИТНЫХ СООРУЖЕНИЙ (В УСЛОВИЯХ КУРТНАСКОГО ЛАНДШАФТНОГО ЗАПОВЕДНИКА)
	Chapter
	Fig. 1. Infiltration basins location scheme. Conventional signs: 7 – oil shale mining outline as of 01.01.95; 2 – Sirgala open-pit technical boundary; 3 – infiltration basins; 4 – open-pit water diversion ditch; 5 – settling basin; 6 – observation points; 7 – profiles of observation points; § – places of water intake into infiltration basins; 9 – water flow direction, 70 – regulator sluice
	Fig. 2 Water levels at the infiltration basins locality: @ – northern profile, b – southern profile. Conventional signs: – level surface of lymno-fluvioglaciological (Quaternary) aquifier, the same for Keila-Kukruse
	#ва изме 5.11 30.08 14.05 Усло
	Таблица 2. Изменение летне-осенних (меженных) уровней воды в точке 6% (рис. 3) Table 2. Change of Summer-Autumn (Medium) Water Levels in the Point 62 (Fig. 3)
	0 K> но-фл в. № . та-кук B. № ( о Ви; но-фл B. No Ta-KYK B. No



	IH NMR STUDY OF 2,5-DIMETHYLRESORCINOLMETHYLOLPHENOL CO-CONDENSATION
	1 г т ON т Q 2 аОН ‹
	Fig. 2. TH NMR spe phenols with 2,5-din a: 1 – o«MP/2,5DM 2 – 0-MP/2,5DM b: 1 – p-MP/2,5DM 2 – p-MP/2,SDM] с: о-МР/р-МР/2,5Г
	Fig. 3. YH NMR spectra of co-condensates of methylolphenols with 2,5-dimethylresorcinol (methyl region). a – o-MP/2,SDMR (1/1), 60 min; b – p-MP/2,SDMR (1/1), 120 min
	Table 1. Co-Condensation Rate Constants of ortho- and para-Methylolphenols with 2,5-Dimethylresorcinol
	Table 2. Co-Condensation Rate Constants of Mixture of orthoand para-Methylolphenols with 2,5-Dimethylresorcinol
	оа о-№

	MAOMING OIL SHALE CONCENTRIC CIRCLE JALOUSIE THIN LAYER RETORTING (CCJTLR) TEST
	Fig. 1. The scheme for Maoming cylindrical retort: / – recuperative heater, 2 – retort, 3 – water seal, 4 – gathering pipe, 5 – scrubber, 6 – ammonium sulfate tower; 7 – precooler, 8 – saturator, 9 – final cooler, /0 -gas exhauster, 7/ and 12 – air blast blower
	Fig. 2. Maoming oil shale retort of new design. e – temperature measuring points
	Table 1. The Second Run Test Results
	Table 2. The Third Cycle Test Results

	NOTICE TO AUTHORS
	REACTIVITY OF OIL SHALE ASHES TOWARDS SULFUR DIOXIDE 1. ACTIVATION OF HIGH-TEMPERATURE ASHES
	j | ] ’х" F /-*7' A ds
	Fig. 2. The amount of SO, bound by different lime-containing materials at 700 °C at 2-minute contact
	ššš X н —- 2 and
	0.0 )50
	Fig. 5. Dependence of SO;-binding capacity (BC) of different samples of cyclone (CA) and superheater (SHA) ashes on the specific surface area (SSA) of the sorbent
	— e За +i н ® ЗЭ oü—i Gi 5 O 545 oS 2 Õ S 3 & 3 = 3 = 25 щ9 С‹‘Ё о% “ — с & В ® g 8 50 = LT3 – 60 v
	Table 1. Characterization of the Samples
	Table 2. SO,-binding Capacity (4, mg SO,/100 mg sample) and Binding Rate (B, mg SO,/mg sample min) of the Samples

	SUBSCRIPTION INFORMATION
	CHANGES IN A FOREST LANDSCAPE AFFECTED BY ALKALINE INDUSTRIAL DUST
	Fig. 1. The study area. Zones based on changes in forest ecosystems depending on the level of air pollution load at different distances from the cement plant: I – strong changes (0-2 km W, 0-3 km E); II – significant changes (2-3 km W, 3-5 km E); 111 – moderate changes (3-5 km W, 5-10 km E); IV – slight changes (10- 15 km W, <lO km E); V – control area (34-38 km W) [B]. Landscape regions [9]: A – North-Estonian coastal plain; B – Northeast-Estonian plateau. ——— border оЁ landscape regions; e---e sample plots and transect for forest investigation
	Fig. 2. Emission of dust and gaseous pollutants into the atmosphere from the cement plant in Kunda
	Fig. 3. Chemical characteristics of rainwater from areas influenced by cement dust in Kunda and relatively unpolluted Lahemaa National Park. Averages in 1984-94
	Fig. 4. Total content of some chemical elements in the humic horizons of forest sample plots on the investigated transect
	Fig. 5. Values of soil pH and content of some mobile form of chemical elements in humic horizons of forest sample plots on the investigated transect
	Fig. 6. Length of needles and shoots (a) (in 1992, % of control) [22] and radial increment (b) (average of 1983-92) [23] of Scots pine and Norway spruce at different distances from the cement plant
	Table 1. Correlation between the Distance from the Cement Plant and Chemical Characteristics of the Environment Table 2. Correlation between the Total Air Pollution Load and Chemical Characteristics of the Environment
	Untitled
	Table 3. Characteristics of Territorial Zones at Different Distances from the Emission Source


	ARCHIVES
	LIQUEFACTION OF KUKERSITE CONCENTRATE AT 330-370 °C IN SUPERCRITICAL SOLVENTS
	Untitled
	Fig. 1. The dependence of oil yield on the temperature under conditions —оЁ supercritical extraction. Liquefaction in benzene (1), water (2), and their mixture (3) after 4 hours Fig. 2. The dependence of oil yield on the composition of the benzene-water binary system (4 hrs): 7 – 360 °C, 2 – 355 °C, 3 – 350 °C, 4 – 340 °C
	Fig. 3. The yield of extracted oil vs. time at 340 °C (for notations see Fig. 1)
	Fig. 4. Chromatograms of (a) total oil extracted with water, and (b) ketone fraction at 360 °C. The numbers identify the number of C atoms in the ketone molecule
	Table 1. Parameters of Oil Shale Thermal Decomposition under Laboratory Conditions
	Table 2. Oil and Gas Yields with Liquefaction, wt % (340 °C, 4 h)
	| 1
	6 H. .eto


	Advertisement
	Chapter
	Cover page

	Advertisements
	Advertisement

	Illustrations
	Untitled
	Untitled
	Untitled
	Public authorities at the opening ceremony of the Institute: from the left: N. Viitak, Minister of Transport; —А. Jaakson, Minister of Education; K. Pits, Head of State; K. Selter, Minister of Economy; O. Kask, Minister of Social Affairs
	Academician Paul Kogerman who established the school of oil shale power engineering, Chairman of the first Council of the Institute
	Johannes Hiisse, DPh (Nat.), the first director of the Institute in 1937-40
	Estonia’s first semi-industrial fluidized bed furnace for burning oil shale in the Piissi PP in 1960
	Pilot testing of a component of the Marsian aerostat in the Laboratory of Dispersed Flows within the international = programme Mars 94/96
	50000 “— 5700¢
	Fig. 2. Fly ash emission from power plants in northeastern Estonia and nearby situated Slantsy PP (Russia)
	o .-// " stud:; )
	Fig. 4. Total sum (for years 1950- 1990) of spherical fly ash particles accumulated in the sediments of different lakes
	| š DOO S8( d air | annua
	Fig. 1. Infiltration basins location scheme. Conventional signs: 7 – oil shale mining outline as of 01.01.95; 2 – Sirgala open-pit technical boundary; 3 – infiltration basins; 4 – open-pit water diversion ditch; 5 – settling basin; 6 – observation points; 7 – profiles of observation points; § – places of water intake into infiltration basins; 9 – water flow direction, 70 – regulator sluice
	Fig. 2 Water levels at the infiltration basins locality: @ – northern profile, b – southern profile. Conventional signs: – level surface of lymno-fluvioglaciological (Quaternary) aquifier, the same for Keila-Kukruse
	1 г т ON т Q 2 аОН ‹
	Fig. 2. TH NMR spe phenols with 2,5-din a: 1 – o«MP/2,5DM 2 – 0-MP/2,5DM b: 1 – p-MP/2,5DM 2 – p-MP/2,SDM] с: о-МР/р-МР/2,5Г
	Fig. 3. YH NMR spectra of co-condensates of methylolphenols with 2,5-dimethylresorcinol (methyl region). a – o-MP/2,SDMR (1/1), 60 min; b – p-MP/2,SDMR (1/1), 120 min
	Fig. 1. The scheme for Maoming cylindrical retort: / – recuperative heater, 2 – retort, 3 – water seal, 4 – gathering pipe, 5 – scrubber, 6 – ammonium sulfate tower; 7 – precooler, 8 – saturator, 9 – final cooler, /0 -gas exhauster, 7/ and 12 – air blast blower
	Fig. 2. Maoming oil shale retort of new design. e – temperature measuring points
	j | ] ’х" F /-*7' A ds
	Fig. 2. The amount of SO, bound by different lime-containing materials at 700 °C at 2-minute contact
	ššš X н —- 2 and
	0.0 )50
	Fig. 5. Dependence of SO;-binding capacity (BC) of different samples of cyclone (CA) and superheater (SHA) ashes on the specific surface area (SSA) of the sorbent
	— e За +i н ® ЗЭ oü—i Gi 5 O 545 oS 2 Õ S 3 & 3 = 3 = 25 щ9 С‹‘Ё о% “ — с & В ® g 8 50 = LT3 – 60 v
	Fig. 1. The study area. Zones based on changes in forest ecosystems depending on the level of air pollution load at different distances from the cement plant: I – strong changes (0-2 km W, 0-3 km E); II – significant changes (2-3 km W, 3-5 km E); 111 – moderate changes (3-5 km W, 5-10 km E); IV – slight changes (10- 15 km W, <lO km E); V – control area (34-38 km W) [B]. Landscape regions [9]: A – North-Estonian coastal plain; B – Northeast-Estonian plateau. ——— border оЁ landscape regions; e---e sample plots and transect for forest investigation
	Fig. 2. Emission of dust and gaseous pollutants into the atmosphere from the cement plant in Kunda
	Fig. 3. Chemical characteristics of rainwater from areas influenced by cement dust in Kunda and relatively unpolluted Lahemaa National Park. Averages in 1984-94
	Fig. 4. Total content of some chemical elements in the humic horizons of forest sample plots on the investigated transect
	Fig. 5. Values of soil pH and content of some mobile form of chemical elements in humic horizons of forest sample plots on the investigated transect
	Fig. 6. Length of needles and shoots (a) (in 1992, % of control) [22] and radial increment (b) (average of 1983-92) [23] of Scots pine and Norway spruce at different distances from the cement plant
	Untitled
	Fig. 1. The dependence of oil yield on the temperature under conditions —оЁ supercritical extraction. Liquefaction in benzene (1), water (2), and their mixture (3) after 4 hours Fig. 2. The dependence of oil yield on the composition of the benzene-water binary system (4 hrs): 7 – 360 °C, 2 – 355 °C, 3 – 350 °C, 4 – 340 °C
	Fig. 3. The yield of extracted oil vs. time at 340 °C (for notations see Fig. 1)
	Fig. 4. Chromatograms of (a) total oil extracted with water, and (b) ketone fraction at 360 °C. The numbers identify the number of C atoms in the ketone molecule

	Tables
	Table 1. Power Plants (with dates of installation) and Their Average Fly Ash Emissions [l3-16]
	Untitled
	Table 2. Calculated Concentrations of Fly Ash in the Overground Air Layer in Different Areas of Kurtna Kame Field, pg m-3 Table 3. The Morphometrical Data of Studied Lakes and Their Catchment Descriptions
	#ва изме 5.11 30.08 14.05 Усло
	Таблица 2. Изменение летне-осенних (меженных) уровней воды в точке 6% (рис. 3) Table 2. Change of Summer-Autumn (Medium) Water Levels in the Point 62 (Fig. 3)
	0 K> но-фл в. № . та-кук B. № ( о Ви; но-фл B. No Ta-KYK B. No
	Table 1. Co-Condensation Rate Constants of ortho- and para-Methylolphenols with 2,5-Dimethylresorcinol
	Table 2. Co-Condensation Rate Constants of Mixture of orthoand para-Methylolphenols with 2,5-Dimethylresorcinol
	оа о-№
	Table 1. The Second Run Test Results
	Table 2. The Third Cycle Test Results
	Table 1. Characterization of the Samples
	Table 2. SO,-binding Capacity (4, mg SO,/100 mg sample) and Binding Rate (B, mg SO,/mg sample min) of the Samples
	Table 1. Correlation between the Distance from the Cement Plant and Chemical Characteristics of the Environment Table 2. Correlation between the Total Air Pollution Load and Chemical Characteristics of the Environment
	Untitled
	Table 3. Characteristics of Territorial Zones at Different Distances from the Emission Source
	Table 1. Parameters of Oil Shale Thermal Decomposition under Laboratory Conditions
	Table 2. Oil and Gas Yields with Liquefaction, wt % (340 °C, 4 h)
	| 1
	6 H. .eto




