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PE3IOME

I'maBHa Tema B MOHOTpadusATa € MPEATOKESHUAT OT aBTOpa OOII METOJMYCH MOAXO] MPH
pa3paboTBAaHETO M M3MOJI3BAaHETO Ha YHciaeHH 3D Monxenu mo KpaHM pa3iMKH Karo
YHHUBEpCAJIeH MHCTPYMEHT 3a pellaBaHe Ha pa3IU4Hd 10 BHUJ M CIOXKHOCT
XHIPOTEONIOKKN 3a7adr. MoJenuTe TMpeAcTaBiIsIBaT KOMITIOTBPHH CHUMYNAIMH Ha
MOJI3EMHUS TIOTOK U MAacOIIPEHOCa MPH OTYUTAHE ACWCTBUETO HA PA3IMYHH NMPHUPOJIHU U
TEeXHOTEeHHH (akTopu. B yBogHaTa yacT ca mpeJcTaBeHu MpearuMCTBaTa U HEJOCTaThLUTE
Ha TIPWJIAraHUTE B XHJPOTCONOKKATa NPAKTHKA aHAJOTOBH, AHAIWTHYHH M YUCICHU
MOJICJIM U KOMIIIOTHPHU IporpaMu. B mbpBaTa yacT € HampaBeH Hperiyiesl Ha OCHOBHHUTE
nuQepeHaTHi YpaBHEHUSI Ha IOJ3€MHHUS MOTOK M MAacOlpeHOca BbB BOJIOHACHUTECHA
cpena, Ipu OTYMTAaHE Ha KOHBEKTHBHHUS MPEHOC, MOJIEKYIsIpHATa AU(Yy3Hs, MEXaHNYHATa
aucriepcus, oOpaTUMOTO e€IMMHMHHUpaHe (copOrusaTa), HEoOpaTMMOTO EJIMMHUHHpAHE
(pamnoakTHBHO pasmajaHe M OWoAerpajanus) U cMecBaHeTo. Bropara dyacT BKIIOYBa
nHpopManus 3a kKoMmOThpHHU nporpamu Modflow, Modpath u MT3D-MS. B tperara
YacT ca JaJeHM M3HMCKBAaHMA, KOMTO TpsOBa Ja ce crma3BaT NpU pa3paboTBaHETO Ha
GUITpallMOHHW W MHUTpauMoHHU uucieHu 3D wmoxenu. YerBbpraTa 4YacT ChABpKA
pa3paboTeHHTe OT aBTOpPa MOEIH, C KOMTO Ca NMPEACTAaBCHH METOIUYHHUTE MOAXOAN H
TEXHUKH 3a pelllaBaHe Ha CI0KHU XHJIPOT€0JIOKKHU Mpobiemu. Pasrienanu ca BBIPOCHUTE,
CBBbp3aHU C OTBOJHSBAHE HA TOJIEMH HH)KEHEPHU OOCKTH C OIICHKAa Ha Bb3JCHCTBUETO
BBpPXY 3aCETHATHTE BOJOHOCHH KOMIUICKCH; OIIEHKA M IPOTHO3MPAHE Ha IPOMEHUTE B
CTPYKTypaTa Ha TMOJ3EMHHs MOTOK M BOAHHUS OalaHC B cTapu MUHHOAOOMBHU PalOHU;
MPOTHO32 HAa BB3MOXKHOTO BB3JICHCTBUE BBHPXY TEPMOMHHEPAIHU BOJOU3TOYHHIIU IIPH
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OTBOJHSIBAHE Ha JbJIOOKM CTPOUTEIHH W3KOMM; ONpENeNsHEe CTpyKTypaTa Ha
(GUATPAIMOHHOTO TMOJIE M BOJAHUS OallaHC B CBJIAUMIIHU pailOHW; H3CleABaHe Ha
yCIIOBUSATA 32 BH3HUKBAHE W PA3BUTHE HA 3aMBbPCSIBAHETO HA TIOJI3€MHUTE BOJU B PAiOHU
¢ 1o0uB M MpepaboTKa Ha METAIIHU PYAM; OLIEHKA U MPOTHO3MPAHE Ha 3aMbPCSIBAHETO HA
MO/3€MHUTE BOJAM B pallOHM C M3BBHPIIBAH B MHUHAJIOTO YPaHOJOOUWB; OINpejAesisiHE Ha
JIOKAJIHUTE PECYPCH, PEKMMa Ha EKCIIoATallvs W pa3MEpUTe Ha 30HUTE 3a CaHUTApHA
3aIUTa OKOJIO U3TOYHHUIM 32 JOOUB Ha MOA3EMHH BOIH.

ABSTRACT

The main theme in the monograph is the author's proposed general methodical approach
to the development and use of numerical 3D models applying finite differences method as
a universal tool for solving different types of hydrogeological problems. The models
represent computer simulations of the groundwater flow and mass transport taking into
account the effects of various natural and technogenic factors. The introductory part
presents the advantages and disadvantages of the analogue, analytical and numerical
models and computer programs applied in the hydrogeological practice. The first part
reviews the basic differential equations of the groundwater flow and mass transport in a
saturated medium, taking into account convective transport, molecular diffusion,
mechanical dispersion, reversible elimination (sorption), irreversible elimination
(radioactive decay and biodegradation) and mixing. The second part includes information
about Modflow, Modpath and MT3D-MS computer programs. The third part reveals the
requirements that have to be followed when developing flow and mass transport
numerical 3D models. The fourth part illustrates models developed by the author,
presenting the methodological approaches and techniques for solving complex
hydrogeological problems. The presented examples are related to dewatering of large
engineering sites with assessment of the impact on the affected aquifer complexes; to
assessment and forecasting of the possible changes in the structure of the groundwater
flow and the water balance in old mining areas; to prognostication of the possible impact
on thermal mineral water sources when draining for construction purposes is performed;
to determining the structure of the piezomeric field and the water balance in landslide
areas; to exploration of the conditions for occurrence and development of groundwater
pollution in areas where mining and processing of metal ores are present; to assessment
and forecasting of groundwater pollution in areas where uranium mining was performed
in the past; to determination of local resources, mode of operation and dimensions of
sanitary protection areas around sources of groundwater extraction.
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PE3IOME

B kHurara ca pasrienaHd OCHOBHUTE TEOPETUYHHM U METOAWYECKH BBIPOCH, CBBP3aHU C
NPOYYBAHETO W EKCIIoaTalysITa Ha TeoTepPMAIHUTE Haxoawmia. B yBojHara wact ca
KJIacu(pULIMpPaHU PA3TUYHUTE TUIIOBE HAXOAMIIA KaTO ca TOCOUEHH TEXHUTE OTIIMYUTEITHH
6ene3n u crenuduuHu ocodeHoctH. [IbpBara yacT mpeacTaBs TEOPETUYHUTE OCHOBH Ha
MOJ3€MHATa TEPMOJMHAMHUKA — OCHOBHHM TOHSTHS, (WITPAIMOHHU W TOIUIOQH3UYHU
napaMeTpH, eeMEeHTH U CTPYKTypa Ha (UIATPAMOHHOTO M TOIUIMHHOTO I10JIe, OCHOBHH
3aKOHH, JU(epeHIMaTIHd ypaBHEHHA U (QyHIaMEHTaIHU pemeHus. Bropara wyact
ChIBprKa 00I[a METOAMKA 33 U3CIIEABAHE HAa re0TepMaIHNTe Haxoauma. [locaenoBaTenHo
ca pasrjieflaHd ONUTHUTE CXEMU U METOAMTE 33 WICHTU(UKAIUSA Ha (QUIATPAIIIOHHHUTE
napaMeTpu NpU OTYHUTAHE TEMIIeparypara, MUHEpalIM3alusATa M Ta30HACUTEHOCTTa Ha
noa3eMHuTe Boau. Omnmcanu ca 7a0OpaTOPHHUTE TEXHUKH 3a ONpEACTsHE Ha
TOIIO(GU3NYHUTE XapaKTePUCTUKU Ha ckaimure. C mpuMepu € WIIOCTPUpPAH OOLIUSAT
MOJX0A NMpU o0paboTKaTa M MHTEPHpEeTalusiTa Ha pe3yaTaTUTe OT TEPMOKAPOTAKHUTE
M3CIIEBAaHUS HA TOIIMHHOTO TOJIe M HeroBuTe aHoManuu. [Ipeanmoxenu ca ¢popmynm 3a
KOJINYECTBEHA OLIEHKAa Ha TOIUIMHHHUTE 3amacd M pPeCcypcH Ha XHIPOreoTepMaHHUTE
Haxoaumia. Tperara (mocnenHa) yacT Ha KHUraTa MpeCcTaBs MaTeMaTHYECKUs armapar 3a
W3YHCIIIBaHEe HAa TEOTEPMAIHU COHAAXHU CUCTEeMH. J[aJieHn ca aHAIUTHYHH 3aBHCUMOCTH
3a pemiaBaHe Ha (MITpAaMOHHATA M TOIUIMHHA 33j1a4a TMPU Opa3MepsiBaHE Ha pa3InyHU
CXeMH 3a JOOMB Ha TeoTepMajHa EHEeprus — EAMHUYEH BOJOYEpIIAaTEeNICH COHJIAX,
COHJI@XHA TyOJICTHA CHUCTEMa C PEMHXKEKIHWs, JEHTOBHIHA CHUCTEMa C PEHHKEKIUS U
IUCKPETHH CUCTeMU ¢ peumkekius. [IpemiokeHu ca u pa3paboTeHHTE OT aBTOPHUTE
KOMIIOTBPHM TpOrpaMH 3a H34MciIsiBaHe Ha ayonetHu cuctemu (Dipol-M) u Ha
JICHTOBHUIHU U qucKpeTHH cucteMu (Terma-M).

ABSTRACT

The book examines the main theoretical and methodological issues related to exploration
and exploitation of geothermal deposits. In the introductory part, the different types of
deposits are classified according to their distinctive features and specific characteristics.
The first part presents the theoretical foundations of underground thermodynamics - basic
concepts, hydrogeological and thermophysical parameters, elements and structure of the
flow and thermal field, basic laws, differential equations and fundamental solutions. The
second part contains a general methodology for exploration of geothermal deposits.
Experimental schemes and methods for identification of hydrogeological parameters are
described, taking into account the temperature, mineralization and gas saturation of
groundwater. Laboratory techniques for determining the heat-physical characteristics of
the rocks are explained. The general approach towards processing and interpretation of the
results of borehole logs revealing the thermal field structure and its anomalies is illustrated
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by examples. Formulas are proposed for the quantification of the thermal reserves and
resources of the hydrogeothermal deposits. The third (last) part of the book presents the
mathematical apparatus for calculating geothermal drilling systems. Analytical
dependencies for solving the flow and heat problem in the sizing of different geothermal
energy schemes are given — a single pumping well, a doublet system with re-injection, a
strip-shape system with re-injection and discrete systems with re-injection. Also proposed
are the computer programs developed by the authors for calculation of doublet systems
(Dipol-M) and of strip-shape and discrete systems (Terma-M).



IYBJIUKALIUN B CIIMCAHUA U CBOPHUIIN OT KOH®EPEHLIIUN (U3JAHUS), BKIIOYEHU
B HAUMOHAJIHUSI PE®EPEHTEH CHUCBK HA CBBPEMEHHHU BBbJITAPCKH HAYYHHU
U3JAHUS C HAYYHO PELEH3UPAHE
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PE3IOME

Wsrpanenara B nocneauute S0 roguHu UHIyCTpUAliHA 30HAa HA U3TOK OT rp.Crapa 3aropa
€ eIuH OT Hail-roJeMuTe 3aMbpPCUTEIM Ha OKOJIHATa cpella B PETrHOHANEH IUlaH. 3a
NPOTHO3UpPAaHE Ha 3aMbpPCSABAHETO Ha TOJ3EMHHUTE BOJU € CHCTAaBEH TPHUMEPEH
MaTeMaTHYeCKd MOJIEJl Ha YCIOBHMATA 3a JBH)KEHHE Ha 3aMbpPCHTEIMTE B OCHOBHATa
XHUJIPOT€O0JIOKKA €IMHUIIA B palloHa — KBaTepHEP-HEOT€HCKUS BOJAOHOCEH XOpHU30HT. [Ipu
pa3paboTBaHETO HAa MOJENA € M3MOJ3BaH JETEPMHHUCTHYEH MOJXOJ 32 CUMYJIHMpaHe Ha
¢unTpanmoHHaTa HEEAHOPOIHOCT Ha MPHPOIHUS 00ekT. Kanubprupanero Ha chCTaBEHUs
MOJIEJI € HaIpaBeHO CHPSAMO HU3MEPEHUTE HANopu B TojsM Opoil MOHHUTOPUHIOBU
MYHKTOBE. 32 MUHUMHU3UpPAHE Pa3lInKaTa MEeXAY M3YMCICHUTE U U3MEPEHUTE HAIOpH ca
BapUpaHU CTOMHOCTHUTE Ha KOepHIMEHTa Ha (UATpAIMs B MOJEIHUTE IUIACTOBE (MU B
OTJEJIHU TEXHU 4YacTH), HA CKOPOCTTa HAa MH(QWITPALIMOHHO MOJXPAaHBaHE OT BAJICKUTE U
Ha CKOPOCTTa Ha MH(QWITpanMs Ha BOAM MOJ JBHOTO HA MOBBPXHOCTHHUTE BOJOEMHU.
[TocpencTBOM CpaBHUTENIEH aHAIM3 HA MOJYyYCHUTE BapUAHTHU PELICHHUS € ONpesesieH U
OCHOBHMAT XUJPOJMHAMHYEH MOJIEJI Ha KBaT€pPHEP-HEOTEHCKUS BOJOHOCEH XOPHU3OHT,
KOWTO Hal-TOYHO CUMYJIMpA PEATHUTE XUAPOTEII0KKHU YCIOBHUS.

ABSTRACT

The industrial zone, developed in the last 50 years to the east of Stara Zagora, is, in a
regional plan, one of the biggest sources of pollutants to the environment. A 3-D
mathematical model is developed for prognosticating groundwater pollution in this area. It
reproduces the groundwater flux structure under the specific conditions of the main
hydrogeological unit in the region — the Neogene-Quaternary aquifer complex. The model
is based on the deterministic approach in order to simulate the filtration heterogeneity of
the natural feature with a maximum reliability. The calibration of the developed model is
performed in respect to the measured hydraulic heads in a big number of observation
points. Different values for the hydraulic conductivity of the model layers (or of specific
zones of these layers), for the rate of precipitation recharge, and for the infiltration rate of
waters from the bottom of surface reservoirs are tried in order to minimize the discrepancy
between calculated and measured hydraulic heads. The basic flow model of the Neogene-
Quaternary aquifer complex is determined after a comparative analysis of the obtained
solution variants. The selected model simulates in the most precise way the real
hydrogeological conditions.
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PE3IOME

3a mporHo3upaHe Ha MPOLECUTE Ha 3aMbpPCABAHE Ha IMOA3EMHUTE BOJM B pailoHa Ha
Arpobuoxum, Crapa 3aropa ca pa3paboTeHH JBa MUTPALlMOHHU Mojena. Pemenusita ca
0a3upaHu Ha TOJYYEHOTO CbhC CHCTaBEHUA (DUATPALMOHEH MOJEN MPOCTPAHCTBEHO
pasmnpezeneHue Ha TPaJAUEHTUTE U CKOPOCTHUTE B OCHOBHATA XMJPOTrEOJOXKKa €IUHUIIA B
paifoHa - KBaTE€pHEP-HEOTCHCKHsI BOJOHOCEH XOPU30HT. MaTeMaTHUeCKUTEe MOJEIH
pasriexaar JaBa TpaHUYHM ciydas. [IbpBUSAT Mojen cuUMylndpa IOBEIEHHETO Ha
HecopOupyeMHuTe 3aMbpcuUTeNnH (10 TpUMEpa Ha XJIOPUIHUTE MOHHM), KOUTO CE€
pasnpocTpaHsBaT MPAKTUYECKH CBhC CKOPOCTTa Ha (UITPAIMOHHUS TOTOK. Bropust
MOJICNT OIKMCBA JIBIJKCHHETO Ha CIA0OMOJIBMKHUTE COPOMPYEMH 3aMbpCUTENH (I10
npuMepa Ha aMOHUEBUTE HOHM), KOUTO C€ JBUXKAT M0-0aBHO M MapKUpaT 30HUTE HA Haii-
CHJIHO U TPAaKTUYECKH HEOOpaTHMMO 3aMbpCsiBaHe Ha MOJ3eMHHTE Boau. [IpuioxeHurte
U3YUCIUTEIHN CXEMU OTYMTAT KOHBEKTHUBHHUS IIPEHOC Ha BEIIECTBO, COpOIUATa,
XUAPOIMHAMUYHATA JUCIIEPCUSl U CMECBAHETO.

ABSTRACT

Two mass transport models are developed in order to prognosticate the processes of
groundwater pollution in the region of Agrobiochim, Stara Zagora. The solutions are
based on the spatial distribution of gradients and velocities, obtained by the developed
principal flow model of the main hydrogeological unit in the region — the Neogene-
Quaternary aquifer complex. The mathematical models reflect two boundary conditions.
The first model simulates the behaviour of nonsorptive highly mobile pollutants (for
example chloride ions), which, in practice, migrate with the flux velocity. The second
model describes the movement of the less mobile sorptive pollutants (for example
ammonium ions), which migrate slower and mark the zones of total and permanent
groundwater pollution. The applied calculation schemes take into account not only
advection as the main mechanism of pollutants spread, but also the influence of the
processes of sorption, hydrodynamic dispersion and mixing.
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PE3IOME

Pa3paboteH e nByMepeH MareMaTW4ecKd MOJEN Ha YCIOBHUSTAa 3a JIBIDKEHHETO Ha
3aMBbPCUTEIUTE B MOJNOBBPXHOCTHOTO MPOCTPAHCTBO Ha Iwoniaaka “KpemukoBim”,
orpeziesieHa 3a BPEMEHHO JIeno 3a OutoBuTe oTnanbiy Ha rp. Codus. OcHoBHATA 1Ie] HA
MOJICIHUTE M3CIEABAaHUA € Ja C€ MPOTHO3UpPa BB3MOXKHOTO 3aMbpCSBAHE B 30HATa Ha
aepalys U J1a ce OLIEHU CTENeHTa Ha eCTeCTBEHA 3alllUTa, KOSTO J]aBa Ireoj0)KKaTa OCHOBA
Ha HoBou3OpaHarta miomanka. [Ipu cbhcTaBsHeTO Ha MojJena € CHUMyJIHpaHa TeXKa
aBapuilHa CUTyalUsl CJIeJl U3TPaXKJAAHETO HAa BPEMEHHOTO Jeno. MoaembT € ChCTaBeH
MOCPEACTBOM KOMITIOThpPHATa Mporpama 3a CUMYJIHpaHe Ha (QuiaTpauuara U mpeHoca Ha
BEILIECTBO B Cpejia ¢ MpoMeHinBa BogoHacuteHoct VS2DTI

ABSTRACT

A 2-D mathematical model is developed revealing the conditions determining the
movement of pollutants in the subsurface area of a site selected for temporary deposition
of waste materials. This site is located close to the village of Kremikovtsi, near Sofia.
Main objective of the performed model investigations is to prognosticate the possible
pollution in the unsaturated zone and to estimate the level of natural protection provided
by the geological basis of the selected site. The composed model simulates a possible
leakage caused by a heavy accident during exploitation. The model is elaborated using the
computer program for simulating conductivity and mass transport in a variably saturated
medium VS2DTI.
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PE3IOME

HpeI[JIaFaHI/I}IT MCTO 3a OHNpPCACIAHC HAa MUTIPALIMOHHUTEC MapaMCTpHU CC OCHOBABa Ha
aBTOMATU3UPAHO CPABHSABAHE HA ONMUTHUTE JaHHHU ChC CEpUS OT TEOPETHYHM KpuBHU. B
nporpaMHaTa pealM3alus Ha METOoAa € BKIIOYEHa ONTHMHU3AIMOHHA TPOLENypa,
u3MoN3Balla anropurbmMa Ha Levenberg-Marquardt. 3a maremMaTHuecKo OINMCaHHE Ha
NPOTHYAIINS B XOJ[a Ha ONHUTA TPOIEC € M3IOJI3BaHO AaHATUTUYHO PEIICHHE Ha YaCTHOTO
TuQepeHIMaIHO ypaBHEHNE, ONMUCBAI0 MUTPAIHMITAa HAa 3aMbPCUTEINTE B YCIOBUATA HA
elHOMepHa (uaTpanys B XOMOTE€HHa M M30TpomHa mopecra cpeaa. C mpeasiokeHara
KOMITIOTBPHA TIpOrpamMa MOTaT Ja Ce MHTEPIPEeTHpaT AaHHH OT MUTPAIMOHHHU ONUTH B
KOJIOHH B YCJIOBHATA HA HCTIPCKBCHATO MOAABAHC HA HHAUKATOP. ITo TO3M HAauMH MoTaT Ja
6’[:,[[3.’[‘ OMMpCaACIIHU  OCHOBHUTC MUTIpPALMOHHWU  IMapaMCTPU aKTHUBHA TIOPCCTOCT,
COpOIIMOHHA ITOPECTOCT, HATBKHA AUCTIEPCUBHOCT U KOS(UIIMEHT Ha EIUMHHUPAHE.

ABSTRACT

The proposed method for estimation of transport parameters of porous medium is based
on an automated comparison between data from laboratory column tests and a set of
theoretical charts. An optimization procedure based on the Levenberg-Marquardt
algorithm is included in the program realization of the proposed technique. In order to
describe mathematically the process-taking place during the test, an analytical solution of
the partial differential equation describing the 1D movement of pollutants in a
homogeneous isotropic porous medium is used. The developed computer program is
making possible the interpretation of data derived from column tests performed with
permanent input of a tracer with constant concentration. In such a way it is possible to
estimate the major transport parameters such as active porosity, effective (sorption)
porosity, longitudinal dispersivity, and decay constant.
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PE3IOME

Baxna 3amaya npu u3ciieIBaHETO U MPOTHO3UPAHETO HA MPOLIECUTE HA 3aMbpPCSIBAaHE Ha
MOA3EMHUTE BOAM € MAaTEMaTU4YeCKOTO MOJEIUPAHE Ha YCIOBUATA 3a JBHKECHHE Ha
3aMBPCUTENINTE BBB BOJOHOCHUTE IUIacToBe. lIpu chCcTaBsHE Ha MaTeMaTUYECKUTE
MoOJIeM TpsOBa Ja ce Cra3BaT HSAKOM OCHOBHU M3UCKBaHUs, 0€3 KOWUTO MPOTHO3HUTE
pelieHus ca NpUOIM3UTETHN U HE MPUTEKaBaT J0cTaTbyHa ycTolunBocT. [loaroroskara
U pa3pabOTBaHETO HA €IWH MOJeN € HEOoOXOAMMO Ja C€ H3MbBJHSABA B CleTHATa
MOCIIEOBATETHOCT: Je(UHUPAHE Ha LIEJUTE Ha MOJEIA; XUAPOTEOI0KKA XapaKTePUCTUKA
Ha MojieJTHaTa 00JacT; ChbCTaBsIHE Ha KOHIENTYaJeH MOJIEN; MOATOTOBKA M BhBEXKAAHE Ha
BXOJIHUTE TapaMeTPpHU Ha MOJeNa; KamuOpupaHe Ha MOJelNa; aHalu3 32 YyBCTBUTEIHOCT;
BepHUQUKALMs HA MOJIENA; TPOTHO3HYU CUMYJIALIUU.

ABSTRACT

The mathematical modeling of contaminants mass transport conditions in the aquifers is a
very important task in the course of studying and prognosticating the processes of
groundwater pollution. Some basic prerequisites have to be fulfilled when mathematical
models are developed. Without them, the obtained prognostication solutions are fairly
accurate and ambiguous. The following sequence has to be pursued in the stage of
preparation and development of a model: definition of the model objectives; determination
of the hydrogeological characteristics of the model area; development of a conceptual
model; preparation of the model input parameters; calibration of the model; analysis of the
model sensitivity; verification of the model; realization of prognosis simulations
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111.8. Cronnon, H.T. 2006. MaTemaTu4ecku MoJejl HA Bb3MOKHOTO 3aMbpCABaHEe HA
NOANOBbLPXHOCTHOTO MPOCTPAHCTBO WPH BPEMEHHO [eNOHHpPaHe HA OGUTOBH
oTmaabll B pyaHuK “YykypoBo” — [oduwmnux Ha  Munno-2eonodcKus
yrusepcumem “Ce. Hean Puncku” - Cogus, Tom 49, Cs. I, I'eon. u 2eo., ctp. 161-166.
ISSN 1312 1820.

Stoyanov, N.T. 2006. A mathematical model of the possible pollution in the
subsurface area caused by temporary deposition of waste materials in mine
“Chukurovo™ — Annual of the University of Mining Geology “St.lvan Rilski’*, Vol.49,
Part I, Geol. and Geoph., pp. 161-166. ISSN 1312 1820.

PE3IOME

PazpabotreHn e aByMepeH MaTeMaTHUYeCKH MOJEN Ha YCIOBHUSATA 3a JBW)KCHHE Ha
3aMBPCUTETHN B MOAMOBBPXHOCTHOTO MPOCTPAHCTBO B pailoHa HAa BHTPEUIHOTO HACUIIUILE
Ha pyanuk “UykypoBo”. IlocpencTBoM mojzena € OlleHeHa eCTECTBEHAaTa 3alluTa, KOATO
JlaBa TeOJIO)KKAaTa OCHOBA Ha MPEJIOKEHATa IUIOIIaJKa 332 BPEMEHHO JCTMOHHMpAaHE Ha
6utoBu otnaabuu. [Iporuosara 3a pasmepure U cTeneHTa Ha Bb3MOKHOTO 3aMbpPCSABAHE €
HAIpaBeHa MpU YCJIOBHE, Y€ Ha TUIONIAJIKaTa HE Ca M3TPAJCHU CTaHJAPTHUTE 3a MOJA00HU
00eKTH MPOTUBOMWITPAIIMOHEH 3alUTEH €KpaH, JpPEHakHa CUCTeMa 3a YJIaBsSHE Ha
[IOCTBIIMJINTE B IBI0OYMHA “‘CMETUINHNA BOIA M CHUCTEMA OT KAaHAJIM 34 OTBEXKIAHE Ha
MOBBPXHOCTHUTE BoAU. PaboTHara Xumoresa mpearosiara oOile, 4e¢ TOJOKEHUTE BBPXY
3eMHaTa MNOBBPXHOCT “Oamu” ¢ OWUTOBM OTHAXBIM ca C HapylleHa MH30Jaluus H
U3TUYAIIUTE OT TSIX TEYHH EMHUCHUU HENpeKbCHAaTO 1€ ce UWHQUITpupar B
HEBOJIOHACHTEHATA YaCcT HA HACUITHIIETO (B 30HATa Ha aeparus).

ABSTRACT

A 2-D mathematical model is developed revealing the conditions determining the
movement of pollutants in the subsurface area of mine “Chukurovo”. The model is used
for evaluating the natural protection provided by the geological basis of the site proposed
for temporary deposition of waste materials. The spread and the level of the possible
pollution are prognosticated on the assumption that the site is not equipped with the
standard for such type of regulated facilities amenities that comprise insulating protective
shield, drain system for catching infiltrated leachate and system of open channels for
collecting surface water. The work hypothesis suggests also that there is a breach in the
cover of the waste bales stored on the surface and that volumes of leachate infiltrate
continuously into the unsaturated zone.
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111.9. CrosimoB, H.T. 2006. Maremaruuecku MoAe]l 3a opa3MepsiBaHe Ha
BO/IOMOHM3UTE/IHA CUCTeMAa 3a OTBO/JHSBAHEe HA CBJAYMUIETO B paiioHa Ha rpaj
Opsaxoso — Cn. “BYJIAKBA”, op. 4, ctp. 45-52. ISSN 1312 3912,

Stoyanov, N.T. 2006. Mathematical model for calculating a drainage system for
dewatering the landslide nearby Oryahovo — BULAQWA, 4, 45-52. ISSN 1312 3912.

PE3IOME

Enun oT ocHOBHUTE (DaKTOPH 32 BH3HUKBAHETO U PA3BUTHETO HA CBIAYHIIHUTE TPOIIECH €
BHCOKOTO HHMBO Ha TOJ3EMHUTE BOJIW B CKJIOHOBUTE MacuBH. [IpoOGiemMbT Hammpa
pelIeHne C M3TPaKIAHETO Ha BOAOMOHHW3UTEIHU CHOPBKEHUS (IPEHaXH, KIAACHIU U
IIp.), C KOUTO C€ MOHWXaBa XUJPABIMYHHUAT HAMOpP B CBIAYUIIHOTO Tsuio. [Ipu TAXHOTO
opa3MepsiBaHE Hal-4€CTO CE€ M3MOJI3BAaT aHAIUTUYHYU PEUICHUS], ONTMCBAIIU JIEUCTBUETO HA
XOPU3OHTAJIHU JPEHaXXH, HAa €IWHUYHU WIM Ha CHCTEMH OT KIAJEeHUU U Imp. 3a
CBJIQUMIIHK PAMOHMU ChC CIIONKHU XHUIPOTEOJIOKKH YCJIOBHS € HaM-MOAXOIAI0 Ja Ce
pa3paboTBaT TPUMEPHU XHAPOJAMHAMHUYHH MOAeHH. [IpeauMcTBOTO Ha TO3M IMOJXOJ €
WIIOCTPUPAHO MOCPEACTBOM YUCIIEH MOJIEII, C KOMTO € Opa3MepeHa cucTeMa OT KIIaJAeHIU
3a OTBOJHSIBAaHE HA CBJIAYMLIETO B paiioHa Ha Tp.OpsxoBo.

ABSTRACT

One of the main factors for origination and development of landslide processes is the high
level of groundwater in the slope massif. This problem can be solved by the construction
of drainage systems (drains, wells, etc.) that reduce the hydraulic head in the landslide
body. For the calculation of these drainage systems, most often are applied analytical
solutions that describe the effect of horizontal drains, of single wells, of systems of wells,
and etc. For landslide regions characterized by complex hydrogeological conditions, it is
most appropriate to develop 3-D flow models. The advantage of such an approach is
illustrated by a numerical model used for calculating a system of wells designed for
dewatering the landslide nearby Oryahovo.
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111.10. Croninon, H.T. 2007. MaTemaTu4ecku MoJieJ Ha 3aMbPCABAHETO HA MOJA3EMHUTE
Bo/au B paiiona na IO Acenorpan — Cn. “BYJ/IAKBA”, op. 1, ctp. 32-40. ISSN 1312
3912.

Stoyanov, N.T. 2007. Mathematical model of groundwater pollution in the area of
the sanitary landfill Assenovgrad — BULAQWA, 1, 32-40. ISSN 1312 3912.

PE3IOME

Jerata 3a OWTOBM OTHAIBIM Ca €IHH OT HAW-Pa3NpPOCTPAHEHUTE W3TOYHUIM Ha
3aMbpCcABaHE Ha TOA3EMHHUTE BOAM. TOYHA TNPOTHO3a 3a pa3MEpPHUTE M CTENEHTa Ha
NpPEIU3BUKAHUTE OT TAX 3aMbPCABAHUS € BB3MOXKHO Jla C€ HalpaBd MOCPEICTBOM
MaTeMaTHYECKU MOJEIH Ha YCIOBHSTA 3 JIBUKCHUE HA 3aMbPCHTEIHNTE B 3aCTPALICHUTE
BOJIOHOCHH XOpH30HTH. OMHTHT MOKa3Ba, 4e MpH pa3padOTBaHE HAa MOAEIHUTE YCHEIIHO
MOraT Ja C€ H3MOoJI3BaT KommoTbhpHHTe nporpamu Modflow u  MT3D-MS.
EdextuBHOCTTa Ha moaxoma ce wmoctpupa ¢ 3D Monmen Ha 3aMbpcsBaHETO Ha
nmoa3eMHUTe Bonu B paiiona Ha JIBO AcenoBrpan. B Hero ca o0xBaHaTh J1Ba TpaHUYHU
cllyyasi: MUTpalMsi Ha CHUJIHO IOJBHMXXHM HECOpOMpYeMH 3aMbpCHUTEIH M Ha clabo
TIOIBUKHU cOpOMpyeMu 3aMbpcutenH (o npumepa Ha CI'u NHy").

ABSTRACT

The sanitary landfills are one of the most common sources of groundwater pollution. A
precise prognosis of contamination level and subsurface spread of pollution caused by a
sanitary landfill can be obtained by the application of 3D mathematical models of
pollutants mass transport in the aquifers in danger. The experience shows that the
computer programs Modflow and MT3D-MS can be successfully applied in the models
development. The effectiveness of this approach is illustrated by the developed 3D
mathematical model of groundwater pollution in the area of the sanitary landfill
Assenovgrad. The elaborated model follows the behaviour of both cases: the nonsorptive
highly mobile pollutants and the less mobile pollutants (on the example of CI" and NH,").

13-



111.11. Aumoncku, C.C., H.T.Crosinos, Y.I1.I'opos. 2007. EdekTBHOCT HA €/IeKTPoO-
TOMOrpaguaTa 3a AeTAlJHO reoeleKTPHYHO KAPTHPAHE HA HPUNOBHLPXHOCTHUA
reoJio:KKu pazpes — Cn. “BYJ/IAKBA”, 6p. 4, ctp. 47-55. ISSN 1312 3912.

Dimovski, S.S., N.T.Stoyanov, C.P.Gyurov, 2007. Efficiency of electrotomography
surveying for detailed geoelectrical mapping of near-surface geological section —
BULAQWA, 4, 47-55. ISSN 1312 3912.

PE3IOME

EdextuBHOCTTA  Ha  enekTpoTroMorpadusra 3a  JeTalllHO  M3ydyaBaHEe  Ha
IPUIIOBBPXHOCTHUS T€OJIOKKH pa3pe3 ce WIICTpUpa ¢ KOHKpeTHH npumepH. Ilokazanu
ca BB3MOXKHOCTUTE Ha MeToJa 3a JudepeHIrpaHe Ha CKAIATE 10 eJICKTPUYHO
CBIIPOTUBJICHHE M 3a M3y4yaBaHE Ha pa3pe3a B o0OXBaTa Ha CBIAYMIIA U KapTHpaHe Ha
CBJIAYMIIHU MOBBPXHUHU. JIEMOHCTpUpPAHO € NPUIIOKEHUETO Ha €JIEKTPOTOMOrpadusiTa
IIPY M3y4aBaHE Ha pa3pe3a B YCIOBHATA Ha Pa3BUTH KapCTOBU IMPOLIECH U TEXHOTEHHO
3aMbpcsBaHe Ha moja3eMHuTe Bonmu. IlpeacraBeHutre  pesyntath  yOeIUTEITHO
NOTBBPKAABAT TEOJIOKKATA €(PEKTUBHOCT HAa M3MOJI3BaHATa METOAMKA HAa H3MEpBaHe,
aHaJIM3 U UHTEPIIpETALMsI Ha JaHHUTE.

ABSTRACT

The efficiency of the application of electrotomography surveying for detailed
geoelectrical mapping of near-surface geological section is illustrated by some descriptive
examples. The options for differentiation of the section according to electrical resistivity,
provided by the method, are discussed. The possibilities of electrotomography for
studying the section in landslide areas and for mapping of sliding surfaces are shown. The
application of electrotomography surveying in cases of presence of karst features and of
technogenous contamination of groundwater is demonstrated. The presented results are
confirming the geological effectiveness of the discussed approach for data acquiring,
analysis and interpretation.
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111.12, CrosinoB, H.T. 2007. MurpaumoHHu XapakTepUCTUKH HA TBbpPAUS OTHAABK
(memenuuara), oraeasH mnpu excmiaoaramuara wa TEW - looduwnux ma Munno-
2eonodickust ynueepcumem “Ce. Hean Puncku” - Codusi, Tom 50, Ce. I, I'eon. u 2eo., ctp.
177-182. ISSN 1312 1820.

Stoyanov, N.T. 2007, Mass-transport parameters of the ash released from coal
burning at a thermoelectric power plant — Annual of the University of Mining Geology
“St.Iv. Rilski’”, Vol.50, Part I, Geol. and Geoph., pp. 177-182. ISSN 1312 1820.

PE3IOME

[MocpencTBoM nmabopaToOpHU WHAMKATOPHH ONMUTH B KOJOHM € HalpaBeHa OILIEHKA Ha
MUTPAIMOHHUTE XapaKTePUCTHKU Ha TBBPAUS OTNAAbK (NernennHaTa), OTAEISH MpU
ekcruioarauuara Ha TEL[. M3cnensanusita ca HanmpaBeHW ¢ Marepuall OT ILIOUIaJKaTa Ha
l'uncootBan Nel na obGekt TEIL[ “Mapunia u3tok 2”. Karo uHIUKAaTOpU ca M3MOJI3BAaHU
XJIOPUIHY, CYJI(paTHH, HATPUEBU U KaJdueBU HOHU. MUTpAallMOHHUTE XapaKTEPUCTUKH Ha
MernerHaTa ca OIpelelieHn ¢ pa3paboTeHaTa OT aBTOpa KOMIIOThPHA Mporpama
LTT1DPI. Ilomydyenure pe3yaTaTH Morar Ja Ce€ H3MOJI3BaT HE caMO 3a OLEHKAa Ha
BB3MOXKHOTO 3aMbpCsiBAHE Ha MOANOBBPXHOCTHOTO MPOCTPAHCTBO B pailoHa Ha TEIL]
“Mapuna u3tok 2”. Te UMaT yHHUBEpCaJleH XapaKTep M € YMECTHO J1a C€ MOJ3BaT IpH
MOJICJIMpAHE Ha YCJIOBHUSITA 3a pPa3NpOCTPAHEHHWE Ha 3aMbPCUTEINTE W B JIPYyrU
WHIyCTPUAJIHU PAlOHM, KBJIETO B TOpHATa 4acT HA pa3pe3a ca YCTAHOBEHHM HACHUIIM OT
nerneanHa.

ABSTRACT

Laboratory tracer experiments are performed in order to estimate the mass-transport
parameters of the ash released from coal burning at a thermoelectric power plant (TPP).
Solid waste products from coal burning at the “Maritsa east 2” TPP are used in the
performed study. Chloride, sulphate, sodium and potassium ions are applied as tracers.
The mass-transport parameters of the ash are determined by the application of the
computer program LTT1DPI developed by the author. The obtained results can be used
not only for the estimation of a possible contamination of the subsurface area in the region
of the “Maritsa east 2” TPP. They have universal character and it is appropriate to apply
them in the course of mass-transport modeling when the conditions of pollutants spread
are estimated in other industrial regions where ash depositions are present in the near-
surface part of the section.
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111.13. Crosinos, H.T. 2008. EctecTBeHa 3aMTEHOCT OT MOBBLPXHOCTHH 3aMbpPCUTEIH
Ha Ianeorenckus KapcToB BOJOHOCEH XOPU3OHT B paiioHa Ha rp. YupnaH, y4acTbK
“baaara Boaa”. Yacr 1. XuJpoauHAMUYHE ¥ MUTPAUMOHHHN YC/JOBHS 32 JABHKEHUE
HA 3aMmbpcutesute — [oduwnux Ha Munno-2eonodickus yuhusepcumem “‘Ce. Hean
Puncku” - Cogpua, Tom 51, Ce. I, I'eon. u 2eogp., ctp. 159-164. ISSN 1312 1820.

Stoyanov, N.T. 2008. Natural protection from surface pollutants to the Paleogene
karst aquifer in the region of Chirpan, area “Bialata voda”. Part 1. Hydrodynamic
and migration conditions for movement of pollutants — Annual of the University of
Mining Geology “St.lvan Rilski’, Vol.51, Part I, Geol. and Geoph., pp. 159-164. ISSN
1312 1820.

PE3IOME

[TaneoreHckusAT KapcTOB BOJOHOCEH XOPU3OHT Ha 1Or OoT YupnaH € NPUIPUIIOKPUT OT
KBaTepHEPHU U HEOTEHCKU CEAUMEHTH (TJIMHH, MEeChUINBU TJIUHH, MSIChLUU U Yakbiu). B
MOoKpHuBaliusl TCPHUCPCH KOMIIJICKC CC OTACIAT HAKOJIKO XHAPOTICOJIOXKHW CAWUHUIUN C
Pa3iIM4CH paHr' W CJIOXHH IIPOCTPAHCTBCHUTC T'paHUILIHU. XI/II[pOI[I/IHaMI/I‘IHI/ITe u
MUTPAIlMOHHUTE YCIIOBUSL 3a [IBIDKEHHWE Ha 3aMbpCUTENM B Te3W MaTepuaiu ca
OTIpeNieIeH Bb3 OCHOBA Ha CEpHsl OT IMOJIEBU (WITPALIMOHHU TECTOBE U JIaDOPaTOPHU
WHJIUKATOPHU OIMUTH B KOJIOHH. I[aHHI/ITe OT OIMTUTC Ca MUHTCPIPECTUPAHU C
paspaboTenute ot aBTopa KommtoTbpHu porpamu EXPRESS u LTT1DPIL.

ABSTRACT

The Paleogene karst aquifer to the south of Chirpan is covered by Quaternary and
Neogene sediments (clays, sandy clays, sands, and gravel). Several hydrogeological units
having different ranks and complex spreading boundaries are well-distinguished in the
covering Tertiery complex. The hydrodynamic and migration conditions for movement of
pollutants in these materials are estimated on the base of series of field filtration tests and
laboratory indicators experiments in columns. The interpretation of test results is
performed applying the developed by the author computer programs EXPRESS u
LTT1DPI.
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111.14. Crosinos, H.T. 2008. EcrecTBeHa 3aMTEHOCT OT MOBHPXHOCTHH 3aMbPCUTEIH
Ha Ianeorenckus KapcToB BOOHOCEH XOPU3OHT B paiioHa Ha rp. YupnaH, y4acTbK
“bajaara Boaa”, Yacr 2. MaremarnuecKu Mo/e]l 32 HPOrHO3MPaHe HA MUTPALMATA
Ha 3aMbPCUTE/INTE B 30HATA HA aepauMf U BbB BOJIOHACUTEHATA 30HA — [ 00UWHUK HA

Munno-2eonooickusn ynueepcumem “‘Ce. Uean Puincku” - Cogusa, Tom 51, Cs. I, I'eon. u
2eogh., ctp. 165-171. ISSN 1312 1820.

Stoyanov, N.T. 2008. Natural protection from surface pollutants to the Paleogene
karst aquifer in the region of Chirpan, area “Bialata veda”. Yactr 2.
MartemMmaTu4yecku MOJ€/I 3a NMPOrHoO3MpaHe Ha MUIpanudTa Ha 3aMBPCUTEIUTE B
30HATA Ha aepalus ¥ BbB BojoHacuTenara 3ona — Annual of the University of Mining
Geology “St.Ivan Rilski’”, Vol.52, Part I, Geol. and Geoph., pp.165-171. ISSN 1312 1820.

PE3IOME

Pazpaboren aBymepen (2D) maremaruyeckd MOJEN Ha YCIOBUATA 3a JBIJKCHHE Ha
MOCTBIIBALI OT TMOBBPXHOCTTa OBP30 MOJABWKHHU 3amMbpcuTenu (10 MpuMepa Ha
XJIOpUIHUTE HOHM). MOJENbT € CHhCTaBeH IMOCPEICTBOM KOMIIOThPHA IporpaMa 3a
CUMyJIUpaHe Ha cpena c npoMmeHiauBa BopoHacuTeHocT VS2DTI. Ilpunoxkenara
U3YUCIUTEIHA CXEeMa OTYMTa KOHBEKTUBHHUS TIPEHOC Ha BEIIECTBO, COpOIMsATa,
XUIpOAMHAMHUYHATA JUCHEpCUsi, MoJeKyisipHaTa audys3us u cmecBanero. C mojaena e
HalpaBeHa MPOTHO3a 3a 00XBaTa Ha Bh3MOXKHOTO 3aMbpCSBaHE Ha MOANOBBPXHOCTHOTO
IIPOCTPAHCTBO M € OLIEHEHA €CTECTBEHAaTa 3alllMTEeHOCT Ha NaJEOre€HCKHUs KapCTOB
BOZIOHOCEH XOPHU30HT.

ABSTRACT

A 2-D mathematical model is developed reflecting the conditions for mass transport of
infiltrating from the surface highly mobile pollutants (on the example of chloride ions).
The model is elaborated using the computer program for simulating variably saturated
media VS2DTI. The applied calculation scheme takes into account convective mass
transport, sorption, hydrodynamic dispersion, molecular diffusion, and mixing. The model
is used for prognosticating the subsurface spread of a possible pollution and for estimating
the natural protection to the Paleogene karst aquifer.

17-



111.15. CrosinoB, H.T. 2009. Ilporno3dmpane Ha Bb3MOXKHATA MHIpaluf Ha
PAAHOHYKIMIM Hpe3 JibocoBHS KoMIieKC B paiiona na AEL “Keoznonyii” -
Toowwmnux na Munno-eeonoockusn ynusepcumem “Ce. Hean Puncku” - Cogpus, Tom 52,
Cs. I, I'eon. u eceog., ctp. 159-164. ISSN 1312 1820.

Stoyanov, N.T. 2009. Prognestication of mass-transport of radionuclides in the loess
complex in the region of NPS “Kozlodui™ — Annual of the University of Mining Geology
“St.Ivan Rilski”, Vol.52, Part I, Geol. and Geoph., pp. 159-164. ISSN 1312 1820.

PE3IOME

[TocpenctBoM MareMaTH4eCKM MUTPALMOHHU MOJENIM € MPOTHO3WpaHa Bb3MOXKHATA
MUTpalusl Ha PAAMOHYKIUIAU Tpe3 JbOCOBUS KOMIUIeKC B pailoHa Ha AEIL”Kozmomyit”.
CumynupaHu ca yclOBUATA 33 ABUKECHUETO HA U30TOIMUTE 90Sr, 137CS, 60CO, ®Ni u 2*Am
B HEBOJIOHACUTEHATa 30HA (30HaTa Ha aepanus). M3noi3BaHa € cxemMara Ha KOHBEKTUBHO-
Tu(y3UOHEH MPEHOC Ha BEUIECTBO C OTYUTAHE HAa CHI'BTCTBALLUTE IMPOLECH COpOIus,
XUAPOJUHAMUYHA JIMCIIEPCHUs, PAJUOAKTUBEH pa3najy U cmecBaHe. Ha ocHoBata Ha
MOJIYYCHUTE KOJIMYECTBEHU MPOTHO3HU PEUICHUSI € HAMpPaBEHO XUIPOreOE€KOJIOTMYHO
3aKJIIOYEHHUE OTHOCHO TMPUTOJHOCTTAa Ha JIbOCOBUS KOMIIEKC 3a W3TrpaxkJaHe Ha
XPaHWINILE 32 PAJUOAKTUBHH OTHAIBIIH.

ABSTRACT

Mathematical models are developed in order to prognosticate the mass-transport of
radionuclides in the loess complex in the region of NPS ”"Kozlodui”. The conditions for
mass transport of the isotopes of °Sr, *¥'Cs, ®®Co, **Ni and ***Am in the unsaturated zone
(zone of aeration) are simulated. The applied scheme of convective and diffusive mass
transport takes into account the concomitant processes of sorption, hydrodynamic
dispersion, radioactive decay, and mixing. The obtained quantitative prognostication
solutions served as a base for the elaborated hydrogeological conclusion about the
suitability of the loess complex for building a new disposal facility for storage of
radioactive waste.
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111.16. Crosinos, H.T., A.B.Jlakos. 2009. Ouenka Ha onacHoCTTa OT Cy(o3us u casgraHe
HA OCHOBMTE Ha xoTej “Mapuna” B rpaj IlioBauB npu 0TBOHABAHE HA CTPOUTEICH
mKon — Ioouwnux Ha Munno-2eonodckusn ynueepcumem “Ce. Hean Puicku” - Coghus,
Tom 52, Ces. I, I'eon. u 2eogh., ctp. 165-170. ISSN 1312 1820.

Stoyanov, N.T., A.V.Lakov. 2008. Hazard of settlement and seoil piping under the
foundation of Maritza hotel in Plovdiv related to dewatering the excavation pit —
Annual of the University of Mining Geology “St.lvan Rilski’”, Vol.52, Part I, Geol. and
Geoph., pp. 165-170. ISSN 1312 1820.

PE3IOME

OcHOBHa TIeJT Ha W3CIEABAHETO € Ja Ce OIEHU OMACHOCTTa OT CJsraHe W Cy(o3us IMOJ
OCHOBaTa Ha XOTEJCKH KoMIUlekc “Mapunia” B rp. [IOBIMB mNpu OTBOJIHSIBAHETO Ha
CTPOUTENTHUS M3KOMN 3a HEroBOTO pasllMpsBaHe. 3a ONpeleisiHe Ha MAaKCHMAaJHUTE
TpagueHTH Ha (UATPALMOHMS MOTOK KBM YKPENEHHS C MUJIOTH HU3KOI € pa3paboTeH
Marematuuecku 3D mozaen Ha HapymieHOTO OT JEHCTBHMETO Ha BOAOINOHU3MUTEIIHATa
cuctema QuITpaoHHO moje. [loaydeHnTe MOJEIHN PENIeHUs ca U3TI0I3BaHuU 3a OLICHKA
Ha OMACHOCTTA OT Cy(O3Us MO PA3TUYHU METOIM M 32 U3YUCIISIBAHE HA CISTAHUATA TO]
xoTena. HampaBeHaTa KOMIUIEKCHA OIlEHKa IMOKa3Ba, Y€ CIATaHUATA Ha 3€MHATa OCHOBA
IpH OCyllIaBaHEe HA M3KOMa ca B 0€30MacHU TPaHUIM, JOKATO Cy(o3usTa € MOTeHIIUAICH
¢axTop 32 Bb3HUKBAaHE HAa HEMPUEMIIUBY JeopMalvy Ha (pyHIaMEHTHTE.

ABSTRACT

The major subject of the study is to estimate the hazard of settlement and soil piping under
the foundation of Maritza hotel in Plovdiv related to pumping from the excavation for new
hotel building. A 3D numerical model was developed to estimate the disturbed ground
water filtration field and the maximum gradients adjacent to the supporting secant pile
wall. The obtained solutions were used in several methods to calculate the piping hazard
and the settlement under the hotel. The general evaluation of the hazards revealed that the
settlement due to the groundwater drawdown will be within allowable range while the soil
piping will be potential factor for development of unacceptable settlement of the
foundation.
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111.17. Croninos, H.T., b.C.banymes, C.C.IlumoBcku, C.H.Heneauena. 2010. YecnoBus
3a MHrpauus Ha HecopOupyeMH 3aMbpPCUTE/IM B HEBOJOHACUTEHATA 30HA HAa
fajleoreHCKUTe BYJIKAHUTH B paiiona Ha rpaa Xackoso. Yacr 1. lerepmunupane Ha
HUCKOPAHTOBM XMJAPOreoJIO:KKM eAuHuum -— [oouwnuk Ha MunHo-2eonodxnckus
yhueepcumem “Ce. Hean Puncku”, Tom 53, Cs. I, I'eon. u 2eogh., crp. 163-168. ISSN
1312 1820.

Stoyanov, N.T., B.S.Banushev, S.S.Dimovski, S.N.Nedelcheva. 2010, Mass transport
conditions for nonsorptive pollutants in the unsaturated zone of paleogene volcanics
in Haskovo city region. Part 1. Determination of low range hydrogeological units —
Annual of the University of Mining Geology “St.lvan Rilski’”, Vol.53, Part I, Geol. and
Geoph., pp. 163-168. ISSN 1312 1820.

PE3IOME

W3cnenBann ca ycioBHATa 3a pas3lpOCTpaHEHHE HA HECOPOMPYEMHU 3aMbpCUTENN B
HEBOJIOHACHTECHA Cpefa OT W3BETPENM W YaCTUYHO IPOMEHEHH BYIKAHCKH CKAJIH.
HpquBaHHHT Y4HaCTbhbK € CUTyUpPAH B HNAJICOTCHCKUTC BYJIKAHUTHU, OO ACIIOTO 3a OTIIAAbIH
Ha Tpax XackoBo. B MpUNOBBPXHOCTHHS paspe3 ca gudepeHIHpaHd HSIKOJIKO
HUCKOPAHTOBHUTE XHUPOTEOJIOKKHU SAMHUITH. 3a IIeNTa € MPHIOKEH KOMITJIEKC OT T'€0JIoro-
HeTpOI‘pa(bCKI/I, TFCOCIICKTPUYIHNU U XHUAPOTCOJIOKKU MCETOAU U TCXHHUKHU B TOBA YHUCIO:
MaKpPOCKOIICKM U MHUKPOCKOIICKH H3CIICABAHUS HAa CKaTHH 00pasiu, reoeeKTpudHo 2D
npoy4BaHe, GUATPAIMOHHH TECTOBE in Situ U 1a00paTOPHU WHIUKATOPHH OIUTH.

ABSTRACT

The conditions for mass transport of nonsorptive pollutants in unsaturated media
presented by weathered and partially altered volcanic rocks are investigated. The studied
area is located in the south-eastern parts of the Paleogene volcanics, near the sanitary
landfill of Haskovo city. Several low range hydrogeological units are differentiated in the
subsurface section. For that purpose is used a complex of geological-petrographical,
geoelectrical and hydrogeological methods and techniques including: macroscopic and
microscopic analysis of rock pattern, 2D geoelectrical profiling, flow tests in situ and
laboratory tracer tests.
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HEBOJOHACHTEHATA 30HA HA NMAJICONCHCKUTEe BYJIKAHUTH B paiioHa HA rp. XacKoBo,
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Stoyanov, N.T. 2010. Mass transport conditions for nonsorptive pollutants in the
unsaturated zone of paleogene volcanics in Haskovo city region. Part 2.
Mathematical model — Annual of the University of Mining Geology “St.Ilvan Rilski”,
Vol.53, Part I, Geol. and Geoph., pp. 169-173. ISSN 1312 1820.

PE3IOME

[TocpencTBoM MaTeMaTHYeCKH MOJET Ca CHUMYJIHpPAaHW YCIOBHSTA 33 MUTpaIus Ha
HECOpPOMpYEeMH 3aMbPCUTEIM B HEBOJOHACUTEHATA 30HA HA MAJICOTCHCKUTE BYJIKAHUTH.
W3non3Ban € AETEpPMUHUCTHYCH MOAXOJ 32 MOJETHpaHe Ha yCTAaHOBEHUTE B MacHBa
HUCKO PaHTOBH XUAPOTEOJIOKKH eIUHUIU. Besika eHMIa € peicTaBeHa KaTo IByMEpeH
00eKT ¢ nedWHHpAHW TPAHWIN M XaPAKTCPUCTUKH. MOIENbT OTYNTA KOHBEKTHBHUS
OPEeHOC  Ha  BEIIECTBO,  OOpaTUMOTO  eIUMHHHpaHe  (copOIus-mecopOorus),
XUAPOIMHAMUYHATA JUCTIEpCUsi, MoJekylsapHaTa audysus u cmecBanero. C Hero e
HalpaBeHa MPOTHO3a 32 Pa3BUTHETO HAa MUTPAIMOHHHUTE MPOILECH 10 AbiabounHa 80 m
U TIPOABDKUTEITHO JIEHCTBAIl MOBBPXHOCTEH M3TOYHUK Ha 3aMbPCSIBaHE U € OICHEHA
€CTECTBEHATa 3alTUTCHOCT Ha MaJCOTeHCKUTE BYIKAHUTH.

ABSTRACT

Mass transport conditions for nonsorptive pollutants in the unsaturated zone of Paleogene
volcanics are simulated by a mathematical model. A deterministic method is used for
modeling the differentiated low range hydrogeological units in the massif. Each unit is
presented as a 2-D object with defined boundaries and characteristics. The model involves
convective mass transport, sorption, hydrodynamic dispersion, molecular diffusion, and
mixing. The developed model is used for prognosticating the progress of migration
processes down to a depth of 80 m under the conditions of a continuously active surface
source of pollution and for estimating the natural protection to the Paleogene volcanics.
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111.19. Jumorckn, C.C., H.T.Crosnor. 2010. Ilpuiokenue HA TreoeleKTPUIHU
HpoOyYBaHusi NPH U3YyYaBaHe HA XWAPOreoJ/I0:KKUTEe YCJ0BHS B KAPCTOBHM paiionu —
Coopnux doxnaou om VI-ma Hayuonarna xoughepenyun no 2eogpuzuxa — 20 200umu
Bureapcro eogpusuuno Jpyocecmeo, 17 oexemepu 2010, Cogus, 4 ¢. (on CD) ISSN
1314-2518.

Dimovski, S.S., N.T.Stoyanov. 2010. Application of geoelectrical surveying for
studying hydrogeological conditions in karst regions — Proceedings of VI-th National
Conference in Geophysics — 20 Years Bulgarian Geophysical Society, 17 December 2010,
Sofia, 4 p. (on CD) ISSN 1314-2518.

PE3IOME

[TpunoxxuMocTTa Ha eIeKTPOTOMOrpadCKUTE U3CIEABAHUS Tpe ACTANIHO KapTUpaHe Ha
MPUIIOBLPXHOCTHUS XUAPOTEONIOKKH pa3pe3 € WIIOCTpUpaHa C €IWH MPe/ICTaBUTENICH
npuMmep. Pasrienanu ca Bb3MOXXKHOCTUTE, KOUTO METOABT OCUTYpsiBa 3a AudepeHunpane
Ha pa3pesa o eJIeKTPUIEecKo chiipoTuBieHue. [IpeacraBen e oOmuAT noaxoq Ha padora B
paiionu ¢ kapcToBH oOpa3yBanus. [lonydeHure pe3ynratu NOTBbpkKAaBaT ePeKTUBHOCTTA
Ha U3I0JI3BaHUTE METOIU 32 UMEPBAHE, aHAIN3 U UHTEPIpETaLusl.

ABSTRACT

The efficiency of the application of electrotomography surveying for detailed
geoelectrical mapping of near-surface hydrogeological section is illustrated by a
descriptive example. The options for differentiation of the section according to electrical
resistivity, provided by the method, are discussed. The application of electrotomography
surveying in cases of presence of karst features is demonstrated. The presented results are
confirming the geological effectiveness of the discussed approach for data acquiring,
analysis and interpretation.
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the University of Mining Geology “St.Ivan Rilski”, Vol.54, Part I, Geol. and Geoph., pp.
125-130. ISSN 1312 1820.

PE3IOME

EdextuBHOCTTA HA  enekTpoTroMmorpadusTa KaTo OCHOBEH HMHCTPYMEHT  Ha
XUJIPOTEOJI0KKHUTE MPOYUYBAHUS € UITIOCTPUpPAHA ¢ KOHKPETEH IpuMep 3a paiiona Ha J[bO
Acenoprpaj. [Tokazanu ca Bb3MOKHOCTUTE Ha METO/IA 3a JIOKAJIM3UPAHU TJIACTOBE U 30HU
C pa3IMYHM JHUTOJIOKKH XapaKTEPUCTUKH W/WIM pa3iMyHa BOAONPOMYCKIMBOCT. Ha Tasu
OCHOBa B pa3pesa ca AudepeHIupald U MPOCTPAHCTBEHO NETEPMUHUPAHHU PA3IUYHH IO
PpaHr XHUAPOTCOJIOKKU CAWHUIIN. HGMOHCTpI/IpaHI/I ca U TOoJIEMUTE BB3MOXHOCTH Ha
eNeKTpoTOMOTpadusaTa 32 U3y4aBaHE U KOJMYECTBEHA OIICHKA HAa Pa3MEpPHUTE U CTEIeHTa
Ha 3aMbpcsiBaHe Ha TMoA3eMHUTe Boau. [IpencraBeHuTe pe3yaTaTH yOEAUTETHO
MOTBBPKIaBAT MPUIOKMMOCTTAa HAa H3MOJI3BaHATa METOJMKA Ha HM3MEpBaHe, aHAIU3 U
HUHTCpIpCTAllA HAa JAHHUTC.

ABSTRACT

The efficiency of the application of electrotomography surveying as a basic tool for
detailed hydrogeological studies is illustrated by a descriptive example for the region of
Asenovgrad sanitary landfill. The possibilities provided by this method for localization of
layers and zones having different lithological characteristics and/or different water
permeability, respectively, are shown. On this base are distinguished and spatially
determined different by their level hydrogeological units. The great possibilities provided
by electrotomography for studying and quantitatively estimating the size and the degree of
groundwater contamination are also demonstrated. The presented results are confirming
the geological effectiveness of the discussed approach for data acquiring, analysis and
interpretation.
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Stoyanov, N.T. 2011, A model of the piezometric depression in the neogen-
guaternary complex related to the construction of the first subway diameter in the
central part of Sofia — Annual of the University of Mining Geology “St.lvan Rilski™,
Vol.54, Part I, Geol. and Geoph., pp. 155-160. ISSN 1312 1820.

PE3IOME

BucokuTte nue3oMeTprUYHN HUBA U BOJOOOHMIIHOCTTA Ha HEOT€H-KBaTePHEPHUS BOJJOHOCEH
KOMIUJIEKC Ch3/1aBaT CEPHUO3HM 3aTPYAHEHUs MPU CTPOUTEICTBOTO HA METPOIOIUTEHA B
neHTpanHara yact Ha rp. Codus. OCHOBHHAT mpoOiieM € CBBp3aH C OTBOAHSBAHETO HA
CTPOUTEIIHUTE W3KOMU 3a JBIOOKO (YHAUPAHUTE CHOPBKCHHS (METPOCTAHIIMH H
BEHTWJIALIMOHHM IIAXTH), P KOETO CE pealu3upaT MHOTO TOJIEMH JIOKATHU TMOHMKECHUS
Ha BOJAHUTE HHMBA 32 €MH OTHOCUTEIHO MO-IBAbI Nepuol. [IpoabiKkuTenHoTO AeiicTBUE
HA BOJIOTIOHU3UTEIHUTE KIAJEHIIM BOOM U JI0 3a0€Ne)KUMHU PErHOHAIHHU TPOMEHH B
CTpYKTypaTa Ha GUITPAIIHOHHOTO MoJie. 3a ONpeeNsiHe Ha MPOCTPAHCTBEHUTE pa3MepH U
¢dopma Ha ch3AajeHaTa pErMOHATHA MHE30METPUYHA JEIPECHsl B HEOT€H-KBAaTEPHEPHUS
BOJIOHOCEH KOMIUIEKC € pa3paboTeH mareMaTHuecku TpumepeH (3D) Xuaporeonoxku
MOJIEIL.

ABSTRACT

The high piezometric levels and the big groundwater storage capacity of the Neogen-
Quaternary aquifer complex are causing serious difficulties during the subway
construction in the central part of Sofia. The main problem is connected to the
groundwater drawdown in the excavations for deep foundation constructions (subway
stations and ventilation shafts). During this process, very big local decreases in the water
table levels are observed for a relatively long period of time. The continuous operation of
the water lowering sumps is leading to noticeable regional changes in the filtration field
structure. A 3D numerical hydrogeological model is developed in order to estimate the
spatial dimensions and the shape of the generated regional piezometric depression in the
Neogen-Quaternary aquifer complex.
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Dimovski, S.S., N.T.Stoyanov, C.V.Tsankov, A.l.Kisiov. 2012. Electrotomographic
surveying in the region of the Zograf monastery on mount Athos — Annual of the
University of Mining Geology “St.lvan Rilski”, Vol.55, Part I, Geol. and Geoph., pp. 96-
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PE3IOME

[IpoBenenoro  reousnyHOo  TpoyuBaHEe  JAEMOHCTpHpa  e(eKTHBHOCTTA  Ha
€JIEKTPOTOMOTpaCKUTe METOOM TPU KOMIUIGKCHOTO HW3JIE[BaHE HA  PA3IUYHU
XUJIPOTCOJIOKKM M WH)XEHEPHOTEOJOXKKM mpoOsieMd. CBhCTaBEeHHUTE IO JAaHHU OT
U3IIBJIHEHH 1n situ W3MepBaHUA ca TpacGOPMHUPAHU B MOJEIM Ha TMOANOBBPXHOCTHOTO
NPOCTPaHCTBO. MoJenuTe KapTUpaT TPaHHWIUTE Ha IUIACTOBE W 30HU C PAa3IUYHU
nerporpadcku Oenesu, ¢ pa3iaMyHa CTENEH Ha W3BETPSHE WIM, KaKTO M C pa3lIndyHa
BOJIOHACUTEHOCT WM BOJ0OOMIHOCT. [10 TO3M HauMH ca peuieHH HIKOM MHOTO Ba)KHU
NPaKTUYECKH 3a/1a4¥, CBBP3aHH C TPOCKTHTE 3a YyKpenBaHEe HAa (QYHIAMEHTHTE Ha
MaHAaCTUpPa U 3a aBTOHOMHOTO My BojocHaOnsBaHe. C MBPBHUAT MOJAET € ONpeiaesieHa
nebenuHaTa Ha aHTPOTIOTCHHHMSI CTIOW (CTPOWTENHUSI HACHIT) B HETIOCPEICTBEHA OJIU30CT
0 MaHACTHPCKUTE CTEHW, a C BTOpPHS € HalpaBeHa I[IpEIBAapUTEIIHA OIICHKA Ha
XHUJIPOT€OJIOKKUTE YCIOBUS M TEPCIEKTUBUTE 3a yBEIMYaBaHe 0OMBAa Ha TMOJ3EMHH
BOJIH.

ABSTRACT

The performed geophysical surveying reveals the efficiency of the electrotomographic
techniques for a complex study of different problems in the field of hydrogeology and
engineering geology. The geoelectrical sections, created on the basis of data from the
performed in situ measurements, are transformed into subsurface models. These models
are mapping the boundaries of layers and zones having different petrographic
characteristics, distinct degree of weathering or fissuration, as well as divergent water
saturation or aquiferous properties. In this way are solved some important practical
problems, connected to the design of the activities related to reinforcing of monastery
foundations, as well as to its autonomic water supply. The first model is used for
determination of the thickness of the anthropogenic layer (the construction embankment)
near the monastery walls. With the second model is made a preliminary assessment of the
hydrogeological conditions and the possibility for an increase of the groundwater supply.
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Stoyanov, N.T. 2012. Estimation of transport parameters of porous medium
according to data derived from tests performed with impulse input of tracer — Annual
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PE3IOME

[IpennoxxeHusT uaeHTU(PUKALMOHEH MeTO ce 0a3upa Ha aBTOMATU3HPAHO CPAaBHSIBaHE Ha
ONUTHUTE JAHHU CbC CEPHUsl OT TEOPETUYHM KpuBH. IIpoTHuamusaT B XoJa Ha OmUTa
IpoIlec ce MPEJCTaBs ¢ aHAJUTUYHO PEIICHNE Ha YaCTHOTO AM(EPEHLNATHO ypaBHEHHE,
OTKCBAIO MUTpAIMATa HA 3aMBPCUTEIUTE B YCIOBHUSATA Ha €AHOMEpHa (uiaTpanus B
XOMOI€HHa W M30TPOIIHA IOpecTa CpeAa NpHU HaJIW4YMe Ha HMIYJICEH H3TOYHHK Ha
3ambpcsiBaHe. CepusiTa OT TEOPETUYHHU KPUBHU CE I10JIy4aBa Ype3 BapHpaHEe HA ThbPCEHUTE
napaMeTpH B ONPENENICHU IpaHul. B nporpamuara peanu3zainus Ha METO/A € BKIIOYEHA
ONTHMH3aLMOHHA MpOLEeNypa, H3MOoN3Bala ainropuThMa Ha Levenberg-Marquardt.
HanpaBenn ca TecroBe 3a OIeHKAa Ha WACHTU(QHUKAIMOHHATA TpelKka M 32
HnrymoycrounBocTTa Ha pemeHuero. C paszpaboTeHara KOMIIOTBPHA Iporpama e
BB3MOJKHO J1a ce 00paboTBaT JaHHU OT MUTPALMOHHU OIMTU C UMITYJICHO MTOCThIIBAHE HA
UHAMKATOpa TpPU pa3jIMYHU ONUTHH CXEMH — JIAOOpaTOPHH ONUTH B KOJOHU WU
BoJlouepraTenHd onutu. [lo To3u HauymH MoraT Aa OBAAT ONpPEIENSHU I0-BAKHHUTE
MHUTPALlMOHHM TapaMeTpy Ha IOpecTara cpela: aKTHBHA IOPECTOCT N, HAUTBXKHA
JMCTIEPCUBHOCT 0y ¥ KOS()UITUEHT Ha ETMMUHUPAHE Y.

ABSTRACT

The proposed identification method is based on an automated comparison between test
data and a set of theoretical charts. The analytical solution of the partial differential
equation describing the 1D movement of pollutants in a homogeneous isotropic porous
medium in case an impulse source of pollution is present is used in order to describe the
process, taking place during the test. The set of theoretical charts is acquired as a result of
varying the hydraulic parameters within specific limits. An optimization procedure based
on the Levenberg-Marquardt algorithm is included in the program realization of the
proposed technique. Tests were performed for estimating the identification error. The
obtained solutions are also tested for different noise levels. The developed computer
program is making possible the interpretation of data derived from tests performed with
impulse input of a tracer in case of different test schemes - laboratory column tests or
pumping tests is present. In such a way it is possible to estimate the major transport
parameters such as active porosity no, longitudinal dispersivity a,, and decay constant y.
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PE3IOME

JleTepMUHUpPAHU ca NPOCTPAHCTBEHUTE I'PAHULIU U KOJMYECTBEHUTE XAPAaKTEPUCTUKH Ha
OCHOBHMTE KOMIIOHEHTH OT IOTEHLMAlHaTa cpela 3a MUTpalus Ha 3aMbpPCUTEIUTE B
pailoHa Ha MPOEKTUPAHOTO HALMOHAIHO XPAaHWIMILE 332 PAJIUOAKTUBHU OTHAAbLU Kpai
AEILl ,Ko3nonyit”. [edunupann ca NpeICTaBUTEIHUTE 32 HW3CIECABAHETO ,,KIIOUOBH
PalMOHYKJIMIN OT ChCTaBa Ha MOJUIEKALIUTE 3a JENOHMpaHe oTmaablu. PazpaboreH e
yuciaoB 2D Mozen 3a mporHozupaHe Ha Bb3MOXKHATa MUIpaLUs IPe3 HHKEHEPHUTE
Oapuiepn M 30HaTa Ha aepanus. [locpencTBOM pa3MYHM BapuaHTH Ha Mofena €
HaIpaBeHa JABJITOCPOYHA MPOTHO3A 32 MOBEJCHUETO HAa U30TOMHUTE 137CS, 90Sr, 63Ni, 94Nb,
29py, 2MAm, 1 u ¢, xaro ca OIIPEJIEIICHU TPAHULIUTE U CTEIICHTA HAa 3aMbpCABaHE Ha
re0J0XKKaTa OCHOBA, TPAH3UTHOTO BPEME M AKTUBHOCTTA HA CHOTBETHHS M30TON IIPHU
€BEHTYaJIHOTO MY JIOCTMIaHe J0 HUBOTO Ha Moa3eMHUTe Boau. ChcTaBeH € U yucioB 3D
MOJIEN, C KOMTO € MPOTrHO3UPAHO MPOCTPAHCTBEHOTO PA3NPOCTPAHEHUE HA MUTPUPATIUTE
BBbB BOJOHACUTEHATa 30HA PaJMOHYKIIUIU, BPEMETO 3a JOCTUTAaHE U aKTUBHOCTUTE UM B
Hail-OJIM3KKUs TNOBBPXHOCTEH INPUEMHHMK Ha 3aMbpcUTENH. B dyucioBuTe Mozenu e
M3II0JI3BaHA CXEMaTa Ha KOHBEKTHBHO-TU(Y3MOHEH MPEHOC Ha BEIIECTBO C OTYMTAHE HA
CBITBTCTBALIUTE MPOLIECH COPOIMS, TUCTIEPCHS, PAAHMOAKTUBEH pa3majl i CMECBaHE.

ABSTRACT

The spatial boundaries and the quantitative characteristics of the basic components of the
potential pollutant transport media are determined for the area of the designed national
disposal facility for storage of radioactive waste near NPS “Kozlodui”. From the
radionuclides that will be disposed are defined those that are regarded as key factor in the
performed study. A numerical 2D model is developed in order to prognosticate a possible
migration through the engineered barriers and the unsaturated zone. Applying different
variants of the model, a long-term prognosis for the behavior of the isotopes of **'Cs, *°sr,
®Ni, *Nb, #°Pu, **Am, 1, and **C is performed. The boundaries and the degree of
pollution of the geological basis are determined, as well as the transit time and the activity
of each peculiar in the case it eventually reaches the groundwater level. A numerical 3D
model is also developed and is applied for prognostication of the spatial distribution of the
migrated into the water-saturated zone radionuclides, their arrival time and activity in the
closest surface recipient of pollutants. In the numerical models is applied the scheme of
convection-diffusion mass transport, taking into consideration the concomitant processes
of sorption, dispersion, radioactive decay, and mixing.
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PE3IOME

dopmupaHuTe B pe3yiaTaT Ha Cy(pO3MOHHM MPOLECH Pa3yIIbTHEHH 30HH B 3E€MHATa
OCHOBA HapylIaBaT YCTOMYMBOCTTA Ha (YyHIUPAHUTE HAJ TAX UHKEHEPHU ChOPBIKEHHS.
[IpennoxxeHusAT enekTpoToMorpad)cku METOJ 3a JIOKAJM3UpaHe TIpaHULUTEe Ha
NpoOJeMHUTE yJacThLU ce 0a3upa Ha pas3IHyuusaTa B €JIEKPOCHIPOTUBUTEIHUTE CBOICTBA
Ha TE3W 30HM M HA HE3aCErHATUTE YacTH OT IOANOBBPXHOCTHOTO IIPOCTPAHCTBO.
Bw3moxkHOCTH 32 KapTHpaHe Ha Cy(pO3MOHHM 30HU M €(EKTUBHOCTTA OT NpHJIaraHe Ha
METO/a € WIIOCTPUpaHa C PEe3yJNTaTHTE OT IMPOBEACHOTO eneKkTporoMorpadeko 2D
IpOyYBaHe MO TPaceTo Ha xkene3onbTHaTa MMHUA Codus-I1noBauB B yuacTbk MeX1y rapa
Cunureso u rapa OrusHoBo. IIpencraBeHuTe pe3ynTaTy NOTBBbPKAABAT IPHIOKUMOCTTA
Ha U3I0JI3BaHaTa METOIMKA HA U3MEPBAaHE, aHAIM3 U MHTEpIpeTalusl Ha JaHHUTE.

ABSTRACT

The decompressed zones in the near-surface, created as a result of suffosion, violate the
stability of the engineering constructions founded on top of them. The proposed
electrotomography method for locating the boundaries of such problem areas is based on
the differences in the electrical resistivity properties of these zones and of the unaffected
parts of subsurface space. The possibilities for mapping of suffosion zones and the
efficiency of the applied method are illustrated by the results of the performed 2D
electrotomography study along the railway line Sofia-Plovdiv in the region between
station Sinitevo and station Ognjanovo. The presented results confirm the applicability of
the utilized methodology for field measurements and analysis and interpretation of the
obtained data.
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PE3IOME

[Ipennoxxen e oOII MOAXOA 3a Opa3MepsiBaHE HAa TMapaMETPHUTE U EKCILIOATAIMOHHUS
pSKMM Ha JHUCKPETHAa COHJaXHA CHCTeMa 3a JOOMB Ha TeoTepMaiHa CHEpPTHs.
XUapoAMHAMHYHOTO Opa3MepsiBaHE Ha BOJOJOOMBHUTE U WHKEKIIMOHHHUTE COHJIAXHU
KIajeHnu ce Oazupa Ha ymcioB 3D ¢uirpanmoHeH MoAeNn Ha 3acerHarara 4acT OT
MOJIIOBLPXHOCTHOTO ~MPOCTPAHCTBO. Temrmeparypata Ha H34YepliBaHATa BojAa Ce
IMPpOruo3upa noCpeaACcTBOM CAHOMCPHU AaHAJIMTUYHU MOACIIU, OTYUTAIIN TOHJ’IO(bI/I3I/I‘-IHI/ITe
XapaKTEPUCTUKN Ha (UITpAllMOHHATA CPela W TOIUIMHHUS PEXHM Ha MHXKEKIHUOHHUTE
KianeHy. M3uuciieHusTa ce mpaBiT ¢ KOMIIOTBPHA Iporpama Cliej IMpeIBapHTeIHa
TpaHchopManys Ha MOIyYEeHOTO ¢ (GUITPALUOHHUS MOZAET TPUMEPHO paslpesieieHue Ha
HArmopuTe, TIpaguCHTUTC ©W CKOPOCTUTC Ha IMOA3CMHHUA IIOTOK B YCJIOBUATA Ha
eKCIuToaTalusi Ha [UPKYJIAllMOHHATa cucTema. [lpeanoxxeHusaT o0 Moaxon e
WIIOCTPUPAH ChC COHJAXHATA reoTepMaliHa cucTeMa Ha ¢pupma ,,CeHTENMoH , u3rpajeHa
B HEOTICH-KBAaTEPHEPHHS BOJOHOCEH KOMIUIEKC Ha TepuTopusita Ha XK JlpyxOa, rp.
Codus.

ABSTRACT

A general approach is proposed for calculating the parameters and the mode of
exploitation for a discrete well system for extraction of geothermal energy. The
hydrodynamic design of the production and the injection wells is based on a numerical 3D
filtration model of the affected subsurface area. The temperature of the obtained water is
predicted by one-dimensional analytical models that take into account the thermophysical
characteristics of the filtration medium and the thermal regime of the injection wells. The
calculations are made by a computer program after a preliminary transformation of the
derived by the filtration model three-dimensional distribution of pressures, gradients, and
velocities of the groundwater flow for the conditions of exploitation of the circulatory
system. The proposed general approach is illustrated by the well geothermal system of the
company “Sentelion”, constructed in the Neogene-Quaternary aquifer complex on the
territory of Druzhba quarter, Sofia.
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PE3IOME

[MpemtoskeHUST METO] 32 ONpeeITHE Ha MUTPAIIMOHHUTE ITapaMeTpH Ha TopecTa cpena
OTYMTA KOJHMYECTBEHO PETMOHAIHATA XHJPOAMCIEpCUs (MaKpOXHIPOAUCIEPCUSTa) HA
BEIIECTBO, KaTO Pa3CeBaHETO Ha TOCTHIWIHMS BBHB BOJOHOCHHS IUIACT WHAMKATOD CE
pasrnexxaa kato (GyHKIus Ha Mamaba Ha omwuTa. [IpomechT ce OMHMCBa ¢ aHATUTUYHO
peIICHUC Ha YaCTHOTO ,Z[I/I(l)epeHI_[I/Ia.HHO YpaBHCHUC Ha MUTr'paludaTa IMPU HUMITYJIICCH
W3TOYHHK M JIOIyCKaHe, Y€ TUCIIEPCHUBHOCTTA 0 3aBHUCH €KCITOHCHIIHATHO OT IBJDKHHATA X
Ha TPEMHHATHUS OT 3aMbpCUTENs (MHAMKATOpa) MbT. B mporpamHara peanu3aius Ha
MCTOda € BKIIOYCHA OINTHMU3AIMOHHA IMpoLcaypa, HUIIOJ3Balla aJropuTbMa Ha
Levenberg-Marquardt. MnenTrdukanusra Ha MATPAIMOHHUTE IMapaMeTpu ce Oasupa Ha
ABTOMATH3UPAHO CPaBHSBAaHE HAa ONMUTHUTE NAHHU CHC CEPHsl OT TeopeTWYHH KpuBH. C
KOMIIOThpPHATA MporpamMa MoraT aa ce oO0paboTBaT AaHHU OT MO-eIpoMaIiabHu
MUTPAIMOHHNA OTIMTH C UMITYJICEH U3TOYHHK IO JIBE CXEMHU — BOJOYEPIATEIHH ONUTH U
OIIUTH B €CTECTBEH TOTOK.

ABSTRACT

The proposed method for estimation of mass transport parameters of porous medium takes
quantitatively into account the regional hydro-dispersion (macro hydro-dispersion) of the
substance, i.e. the dispersion of the tracer that entered the aquifer is regarded as a function
of the scale of the experiment. The process is described by the analytical solution of the
partial differential equation for the migration in case of a pulse source and the assumption
that dispersivity a depends exponentially on the length x of the track passed by the
pollutant (tracer). An optimization procedure based on the Levenberg-Marquardt
algorithm is included in the program realization of the proposed technique. The
identification of the mass transport parameters is based on an automatic comparison
between test data and a set of theoretical curves. The developed computer program can be
used for processing of data from large-scale experiments performed with impulse input of
tracer in case of two test schemes - pumping tests and tests when natural flow is present.
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PE3IOME

Bucokara edekTHBHOCT Ha eIeKTpOTOMOTrpadCKUs METOA TMpU KapTUPAHETO Ha
MIPUTIOBBPXHOCTHUSL pa3pe3 ce obycisBa oT goOparta mudepeHmuaius Ha cpenara o
crenuUYHO ENIEKTPUYHO CHIPOTHUBICHUE. BapupaHero Ha Ta3W XapaKTePUCTHKA Ce
CBBbpP3Ba C pa3jinius B JIUTOJIOXKUSA CHCTAB, MOPECTOCTTA, BOAOHACUTCHOCTTA U CbCTAaBa
Ha IUIacTOBaTa BOJA B H3CIEABAHUTE YacTU OT IMOANOBBPXHOCTHOTO MPOCTPAHCTBO.
[Ipunaranero Ha METOa B ChYETAHHUE CHC COHAAKHO SAKOBO MPOYUBAHE € MHOTO IOJIE3€H
WHCTPYMEHT 32  NIPOCTPAHCTBEHO  OdYepTaBaHE HA  TEOJOXKKH,  TEKTOHCKH,
WHKEHEPHOTEOJIOKKH WM XUJIPOTEOJOXKKHA TpaHulU. To3W MOIXOJ € M3MOJ3BaH 3a
HeTaﬁHH3HpaHe Ha IpaHUIUTC HAa WHKCHCPHOTCOJIOKKUTC U XUAPOTCOJIOKKUTC CAUHUIIN,
CbCTABAIU 3¢MHATa OCHOBA HAa YCTUPU AJITCPHATUBHU TIJIOIIAAKU 3a U3rpaAKAaHC HA HOBA
eHepruiiHa MomHoct B paiioHa Ha AEIl Koznonyit. IlpencraBenute pe3ynratu
ACMOHCTpUpAarT BB3MOXHOCTUTEC 3a Ch31aBaHC Ha HO-HOI[pOGHI/I MOAa€CIn Ha
MOIMTOBBPXHOCTHOTO MIPOCTPAHCTBO npu KOMIUIEKCHO U3MOI3BaHe Ha
eJNEeKTpOTOMOTpadCKUs METO/T C IPYTrUTe KOHBEHIIMOHAIHA METO/IM Ha MPOYYBaHE.

ABSTRACT

The high efficiency of electrical tomography method for mapping of near-surface section
is based on the good differentiation of the environment in respect to its specific electrical
resistivity. The variation of this physical characteristic is associated with differences in
lithological composition, porosity, water-saturation, and composition of groundwater in
the studied parts of the sub-surface area. The application of this method in combination
with exploration core drilling is a very useful tool for spatial mapping of geological,
tectonic, engineering geological or hydrogeological boundaries. This approach is used in
order to obtain a detailed picture of the engineering geological and hydrogeological units
constituting the near-surface section of four alternative sites for construction of new
energy facility in the region of Kozloduy NPP. The presented results demonstrate the
possibility to create more detailed models of sub-surface area by the combined application
of electrical tomography and other conventional methods of study.

-31-



111.29. lumoBcku, C.C., H.T.Croanos, X.B.llankoB, A.M.KucboB. 2014. Komniexcen
reou3nueH MOAX0/ 32 JOKAJH3HMPaHe HA BOAONMPOMYCK/IUBH 30HU B 3eMHOHACHTIHA

CTeHa HAa NOBLPXHOCTEH BOAOeM — [ 00uwiHuk Ha MuHHO-2€0N104CKUA YHUGEPCUMEm
“Ce. Heamn Puncku”, Tom 57, Ce. I, I'eon. u 2eogh., ctp. 89-94. ISSN 1312 1820.

Dimovski, S.S., N.T.Stoyanov, C.V.Tsankov, M.G.Yankova, 2014. An integrated
geophysical approach for locating water-permeable zones in the embankment wall of
a surface water body — Annual of the University of Mining Geology “St.lvan Rilski™,
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PE3IOME

Hannumero Ha PASYIUIBTHCHU U BOAOMPONYCKIIMBHU 30HU B CTCHUTC HA IMOBBPXHOCTHUTC
BOJIOEMH HapylllaBa TAXHOTO HOPMaiHO (PYHKIMOHHMpaAHE, a OM MOIJIO Ja JO0BeAe U 10
KOMIIpOMETUpaHe (pa3pylliaBaHe) HAa Te3U ChbOPBXKEHHS. [IpeNIoKeHHUSIT KOMIUIEKCEH
reo(U3NYCH MMOAXO0]] 32 JIOKAIU3UpaHe Ha MPOOJIEMHHUTE yJacThIU BKIIOUYBA PHIIATAHETO
Ha JIBa T'€OEJeKTPUYHU METOofa - Teopajgap U einekTporoMorpadus. BraMoxxkHOCTHTE 3a
KapTUpaHe Ha BOJONPONYCKIMBH 30HU M €(PEKTHMBHOCTTA OT IpUJaraHe Ha MOJX0/Aa €
WIIOCTPUpaHa C PE3yNTaTUTE OT MPOBEASHOTO T'eOpaJiapHO U EIeKTPOTOMOrpadcko
MpoyYyBaHE HAa 3€MHOHACUIIHATA CTEHAa Ha M3paBHUTENEH BoaoeM , Kpuumm®.
HPGI[CTaBeHI/ITe PE3YyITAaTU MOTBHPXKAABAT MPUIIOKUMOCTTA HA U3IOJI3BAHATA MCTOAHKA
Ha U3MCPBAHC, aHAJIM3 U UHTCPIPCTAllUA HA JAHHUTC.

ABSTRACT

The presence of non-compacted and water-permeable zones in the walls of surface water
bodies violates their normal functioning and could lead to a compromising (destruction) of
these facilities. The proposed integrated geophysical approach for locating the problematic
areas include the application of two geoelectrical methods — GPR and resistivity
tomography. The possibilities for mapping of water-permeable zones and the efficiency of
the proposed approach implementation is illustrated by the results of the performed GPR
and electrical tomography surveying of the embankment wall of the equalizing dam
"Krichim". The presented results confirm the applicability of the employed methodology
for measurement, analysis and interpretation of data.
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PE3IOME

[locpencrBoM pernoHalleH MmaTemaruuecku TpumepeH (3D) Mozen ca cuUMyUpaHH
(mpencraBeHM) yclIoBUsTA 32 (hopMUpaHE U ABMIKECHUE HA MOJA3EMHUTE BOAM B pailoHa Ha
MuHH L JIepHUK® cien mpekpaTsBaHe Ha TMOA3EMHMS BbIienoouB. Ilpu HeroBoTo
pa3paboTBaHe € H3MOJI3BaHA KOMIIOTbpHata mnporpama Modflow. MopenbT oTunTa
NPUPOJHUTE M TEXHOT€HHUTE (HAKTOPU JOBEIM JO CHBPEMEHHOTO CBCTOSHME U C
JOMMHHpAIO 3HAYEHHUE 3a AMHAMMKATa HAa XHUIPOTEOJIOKKUTE MPOLECH B ABITOCPOUYECH
IU1aH. AKIEHTHT Ha MOJCIIHUTE M3CIEIBAHUS € KbM €JMH M0-00CTOCH aHalU3 Ha CHITHO
IIPOMEHEHaTa U TBBPJE YCIOKHEHa OT BbIJIEN0oOMBaA cpella Ha (JOHA HA HECIONKHHUTE
€CTECTBEHM XUPOTeosIoKKH yciaoBus B IlepHuinkara kotnoBuHa. [lomyuenure pesynraru
ca CepruO3Ha OCHOBA 3a pa3pabOTBaHE Ha JIOKAIHU MOJICNIHU 3a OLEHKA Ha KOJMYECTBEHUTE
XapaKTEepUCTHKHU Ha BOAHMA OaJlaHC, CTPYKTypaTa Ha MOJ3EMHUS OTOK U AMHAMHUKaTa Ha
BOJIHUTE HUBA B 3aCETHAHUTE OT MUHHATA JIEHHOCT YacTU HA TepuTopusTa Ha rp. [lepHuxk.

ABSTRACT

The conditions for the formation and the movement of groundwater in the Pernik mines
area after termination of underground coal mining are simulated by a regional
mathematical three-dimensional (3D) model. It is development using the computer
program Modflow. The model takes into account the natural and technogenic factors that
led to the current state and that have dominant influence over the dynamics of the long
term hydrogeological processes. The focus of the research is to perform a detailed analysis
of the highly altered and complicated groundware flow conditions as result of the coal
mining environment as compared to the relativley simple natural hydrogeological
conditions in the Pernik Valley. The obtained results are a solid basis for the development
of local models aimed towards estimating the water balance quantitative characteristics,
the groundwater flow structure, and the water levels dynamics in the affected by the coal
mining areas in the city of Pernik.
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PE3IOME

ChcraBeHu ca eAMH OCHOBEH M JBa NPOTHO3HM JoKaiHUM 3D Mojnena 3a olieHKa Ha
CBBPEMEHHOTO CBHCTOSIHUE U Bb3MOKHUTE IPOMEHH B CTPYKTypaTa Ha IOA3EMHUS IIOTOK B
3acerHaTuTe OT MUHHATa ASWHOCT KBapTauu Ha rp. IlepHuk. Mozaenure ca pa3paboTeHHu ¢
KoMImIOThpHa mporpamMa Modflow, mpu orunmTane Ha pe3ynTaTHTE OT MPEIXOXKIAIIN
PETHOHAJIHM MOJEIHHM U3CJICNBAHMS W HA KOHKPETHHUTE XUIPOTECONOXKKA M MHUHHO-
TEXHOJOTMYHU  ycioBud.  OcHOBHuAT  JjokaseH 3D mMomen — perepMuHupa
IIPOCTPAHCTBEHOTO Pa3NpeeICHNE HA TUE30METPUYHUTE HAIlOpU (HUBAaTa HA MTOA3EMHUTE
BOJIM) U OTIpeJeNIsl KOJIMYECTBEHO IPUXOJHUTE U Pa3XOJHUTE €JIEMEHTH Ha BOJHUS OanaHc
clie/l IpeKpaTsiBaHe Ha MoJ3eMHUs BbriiegoouB. C 1BaTa MPOrHO3HU MOJIENA ca MPAaBEHU
W34YHCIICHU 3a OYaKBAaHOTO ITOKAYBAHE HA IMOJ3EMHUTE BOAU U Bb3MOKHUTE IIPOMEHU BbB
BOJIHUS OallaHC cliel] IpeKpaTsBaHe Ha OTKPUTHS BOJOOTIUB U B YCIOBUATA HA CPEIHU U
MaKCHUMAaJIHH CTOMHOCTH Ha MHQWITPALMOHHOTO MOAXPAaHBAHE.

ABSTRACT

One basecase and two predicitive local 3D models are developed in order to assess the
current state and the possible future changes in the groundwater flow structure in the areas
affected by the coal mining near the city of Pernik. The models are developed using the
computer program Modflow and taking into account the results of prior regional modeling
studies and the site specific hydrogeological and mining-technological conditions. The
basecase local 3D model determines the spatial distribution of the piezometric hydraulic
heads (groundwater levels) and estimates quantitatively the inflow and runoff elements of
the water balance after termination of the underground coal mining. The two predictive
models are used for performing calculations for the expected rise in groundwater and the
possible changes in water balance after termination of the open draining and for the
conditions of average and maximum values for the infiltration recharge.
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lvanov, LY. N.T.Stoyanov. 2014, Perspectives for searching for thermal and mineral
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PE3IOME

Crnen KoMIIeKCeH aHaiIM3 ca 000OIIeHN pe3ylTaTUTe OT MPOYYBAHUS C LIe] ThPCEHE Ha
TEpMaJlHU MHHEpaJHM BOAM B pailona Ha Trp. Henmenuno, mnpoBeneHn ot
.1 eocepBusumkeHepuHr” AJ[ - AcenoBrpan mpe3 2013 r. Ha 0aza Ha u3BBpIICHHUTE
THPCEII0-OLIEHBYHN PA0OTH M CPABHUTEIICH aHAIH3 C APYTrd MHPOPMAITMOHHU U3TOYHHUIIH,
aBTOpUTE ca HaOelsA3aaM MEePCIEKTUBHU yJacThIM 32 ThPCEHE HAa TEPMAJIHU U MUHEPAJIHU
BOJIM, KOMUTO MOTaT Jia Ce M3IMOJI3BaT 3a J0OMB Ha reoTepMaliHa €Heprus U pa3BUTHE Ha
KYpPOPTHOTO €10 B paiioHa. [Ipenopbuanu ca OCHOBHM METOAMKH U IOCJIEI0BATEIHOCT 3a
MPOBEXKIaHE Ha OBACIIN MPOYUYBATEITHU PabOTH.

ABSTRACT

The present report summarizes the results of the studies for searching for thermal mineral
waters in the area of the town Nedelino, carried out from "Geoserviceengineering™ AD -
Asenovgrad in 2013. On the basis of the performed search and evaluation works and
analysis of additional materials, authors have identified promising areas for searching for
thermal waters, which can be used for extraction of geothermal energy and development
of recreation in the area. The main methods and sequence for conducting of future
exploration work are recommended.
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PE3IOME

B nporeca Ha neraiiiiHO KapTUpaHE HA MPUIIOBBPXHOCTHUS I'€OJOXKKH pa3pes3, 3a€HO C
TPaJIWLMOHHUTE METOOU 3a COHJAMpaHe, MOXKE YCIIEIIHO Ja Cce€ Mpujiara U MeTojga Ha
€JIEKTPOCHIIPOTUBUTENHATA TOMOrpadus. Heroso npennuMcTBo €, ye gaBa Bb3MOXKHOCT 32
[I0JIy4aBaHE HA JIaHHU OT HENPEKBCHATH IMOCJIEI0BATEIHOCTH B ONPEAEICHU HUHTEPBAIU
Wik 00eMH B MOANOBBPXHOCTHOTO IpocTpaHcTBO. EdekTruBHOCTTAa HA METO/Ia 3aBUCH OT
nobpara audepeHUMaAMsT HAa  JUTONOXKHTE PAa3sHOBUIHOCTH IO  E€JIEKTPHUYECKO
CBIIPOTUBJICHUE, OT TEXHUTE BTOPUYHHM MPOMEHHM M OT CTENEHTAa Ha BOJOHACHUTEHOCT.
[IpencraBeHOTO H3ClEIBaHE JIEMOHCTpUPA BB3MOXKHOCTUTE Ha eJIeKTpuyecKkaTa
ToMoTrpadus 3a MPOoyYBaHEe Ha T€OJOKKHUS pa3pe3 B 00XBaTa Ha CBJIAYHMIIA U 32 KapTHpPaHe
Ha CBJIAQYHUIIIHU OBBPXHOCTH.

ABSTRACT

In the process of detailed mapping of near-surface geological section, along with the
traditional drilling methods, can be successfully applied the electrical tomography
methods. The advantage of the latter is determined by the ability to obtain data from
continuous sequences at specified intervals or volumes in the sub-surface area. The
efficiency of the electrical tomography methods depends on the good differentiation of
rocks, of their secondary changes and of the degree of water-saturation according to
electrical resistivity. The presented field case demonstrates the possibilities of the electrical
tomography surveying for studying the geological section in the scope of landslides and
for mapping of landslide surfaces.
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PE3IOME

B cnaboBOOHOCHUTE CKaTHM KOMIUIEKCH TIOIXOMSAIIM MECTa 3a H3TPaXIaHe Ha
MOHUTOPUHIOBH KJIQJICHIIM Ca 30HUTE C aKTHUBEH BOJOOOMEH, KOWTO NPUTEKABaT IO-
rojsiMa BOJOINPONYCKJIMBOCT W HMMAaT TPEKH XHIAPABINYHU BPB3KH C JAPYTH
BOJIOIIPOTIPOITYCKJIMBH YacTH B MOANOBBPXHOCTHOTO MpocTpaHcTBo. Dopmupar ce B
CHJIHO HAIyKaHU, TEKTOHCKM HAapyIIeHH W BTOPUYHO NPOMEHEHU 30HU B CKAJHHUTE
KOMJIEKCH, B KOUTO MPa3HUHHUTE Ca OTKPUTHU WJIH 3aITBIHEHHU C MO-EIPOKHCOB 3aIIBIHUTEIL.
[IpennoxxkeHusT  enekTporoMorpa)ck  MeTojq ce 0Oa3upa Ha  pa3iuyuara B
€JICKPOCHIPOTUBUTEIIHUTE CBOMCTBA HAa 30HUTE C AaKTHUBEH BOJOOOMEH W Ha TIO-
cI1aboNPONYCKIMBUTE WM HETIPOIYCKJIMBUTE 30HU. Bb3MOKHOCTHTE M €()eKTUBHOCTTA OT
IpuIaraie Ha METoJa € JIIOCTPHpaHa C  Pe3yATaTUTe OT  NPOBEIEHOTO
€JIEKTPOTOMOTrpacKO MpOyUYBaHE 32 JIOKAIM3UPAHE Ha MOAXOAIIN MECTa 3a U3TpaKIaHe
Ha HOBM MOHHTOPHHIOBH KJIQJICHIIM BBB BPB3Ka C pa3IIMpsSBaHE HAa CHINECTBYBAIIATa
MpeXa 3a paguallMOHEH MOHHMTOPHHI Ha IIOJ3EMHOTO XPaHWIMIIE 3a paJdOaKTHBHU
ornaabi  (IIXPAO) ,HoBu xan“, Coduiicka obnact. IlpencraBenure pe3yaTatu
HOTBBP)KIABAaT MPWIOKMMOCTTA Ha HM3IOJ3BaHATa METOJAMKA Ha M3MEpBaHEe, aHAIN3 U
MHTEpIIpeTanus Ha JaHHUTE.

ABSTRACT

The appropriate sites for construction of monitoring wells in rock complexes characterized
by low water-bearing characteristics are zones with active water exchange which have
higher permeability and have direct hydraulic links with other water-permeable parts in
the sub-surface space. Such zones are formed in heavily cracked, tectonically disturbed,
and secondary altered sectors in the rock complexes in which the gaps are open or packed
with coarse filler. The proposed electrotomography method is based on the differences in
the resisitvity properties of the zones characterized by active water exchange and of the
low permeable and impermeable zones. The feasibility and effectiveness of the proposed
method is illustrated by the results of the electrotomography study performed in order to
locate suitable sites for construction of new monitoring wells in relation to the expansion
of the existing network of radiation monitoring of underground repository for radioactive
waste (RAW) "Novi han", Sofia region. The presented results confirm the applicability of
the applied methodology for measurement, analysis and interpretation of data.
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Stoyanov, N.T. 2015. Mathematical modelling studies for assessing the protective
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PE3IOME

[TocpenctBom wmatematuyecku aBymepHu (2D) um tpumepHu (3D) Xuaporeosoxku
MOJENId € HalpaBeHa KOJIMYEeCTBEHA TIPOTHO3a 3a BB3MOXKHOTO 3aMbpCSBaHE Ha
MOJIIOBEPXHOCTHOTO MPOCTPAHCTBO C TEYHH EMHUCHH OT HOBOTO Jemo 3a OWTOBH
ornaabii Ha Tp. CamokoB. Ilpu pa3paboTBaHETO UM ca HM3MOJI3BAaHM KOMIIOTHPHHUTE
nporpamu  VS2DTIL, Modflow u MT3D-MS. Upe3 2D wMonenure ca CHMYJIUPAHU
YCIIOBHATA ca TIPEMHHABAaHE Ha CMETHUIIHU BOJIU TIPe3 WHKCHEPHUTE OapHepH U 30HATa Ha
aepanusi, a ¢ 3D wmomenuTe ca CUMyNIHMpaHHW YCIOBHSTa 3a pPa3MpPOCTPAaHEHUE Ha
3aMBbpPCUTENIM BbB BOJOHACUTEHATa 30HA. B pasnuyHu MOJEIHU BapUAHTH € H3CJIECIBAHO
MOBEJICHUETO Ha OBP30 MOABMKHUTE 3aMBPCUTEH 110 puMepa Ha xiopuanaus o (CI).
Ha 6a3ata Ha MPOTHO3HUTE PEUICHHS Ca OICHEHH 3alIUTHUAT €(DEeKT OT MPOCKTUPAHUS
TJIMHECT U30JIAIMOHEH IIJIACT MO JHHOTO Ha CMETHIIHOTO TAJIO, 33AbprKalliaTa ClioCOOHOCT
(ecTrecTBeHaTa 3alIMTa) HAa TE€OJI0XKKATa OCHOBA, MOTCHIIMATHUAT PUCK OT 3aMbpCSBaHE Ha
TIOJI3EMHHUTE BOJIM ¥ Bh3MOXKHOCTUTE 32 YBEJIMYaBaHE HA 3alTUTHUTE PYHKIIUU HA TITUHECT
U30JIAIIMOHEH 1acT. [IpencTaBeHuTe pe3ynTaTH WIIOCTPUpPAT e(eKTHBHOCTTA Ha
U3IOJI3BaHUS TIOAXO/T 32 OI[CHKA M ONITUMHU3UPAHE Ha TIOJJOOHH MTPOEKTH.

ABSTRACT

Mathematical two-dimensional (2D) and three-dimensional (3D) hydrological models are
applied in order to obtain a quantitative forecast for a possible pollution of the sub-surface
space by liquid emissions from the new landfill near the town of Samokov. The models
are developed by using the computer programs VS2DTI, Modflow and MT3D-MS. The
2D models are applied for simulating the conditions under which the landfill leakage is
passing through the engineering barriers and the zone of aeration, and by the 3D models
are simulated the conditions for the spread of pollutants in the water-saturated zone.
Various model variants are developed in order to study the behavior of fast moving
pollutants on the example of the chloride ion (CI'). The obtained prognostication solutions
are used for evaluating the protective effect of the isolating clay layer designed to be
spread along the bottom of the landfill body, the holding capability (the natural protection)
of the geological basis, the potential risk of groundwater contamination, and the
possibilities for increasing the protective functions of the isolating clay layer. The
presented results illustrate the effectiveness of the applied approach for evaluation and
optimization of such projects.
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111.36. CrosinoB, H.T. 2015. Maremaruuecku @QUITPaUOHEH MoOJeJ  Ha
TePMOMHHEPAJIHO HAXOAUIIe ,, XaCKOBCKH MUHepaaHu 0auu“ — [oouwnuk na Munno-

2eonodickust ynueepcumem “Ce. Hean Puncku”, Tom 58, Ce. I, I'eon. u 2eog., ctp. 190-
195. ISSN 1312 1820.

Stoyanov, N.T. 2015. Mathematical flow model of the geothermal site “Haskove
mineral baths" — Annual of the University of Mining Geology “St.Ivan Rilski’, Vol.58,
Part I, Geol. and Geoph., pp. 190-195. ISSN 1312 1820.

PE3IOME

ChcTaBeH € MaTeMaTHYeCKd YHUCIOB TPUMEPEH Mojed Ha (UATPAIMOHHOTO TOje B
palioHa Ha TEPMOMHHEpATHO HAXOIHUIIE ,,XACKOBCKM MHUHEpanHu OanHu*. MopemHara
oOmact o0xBama TMOJANOBBPXHOCTHOTO TPOCTPAHCTBO A0 ababounHa 1300 m Ha
TepuTopus ¢ mIom okono 35 km®. B Te3H paMKM TOMajaT YeTHPH BHCOKO PAHTOBH
XUJPOTCONOKKN EANHHUIN: TOPHOCOICHCKH TEPMOBOJOHOCEH CEIMMEHTEH KOMILIEKC,
NaJICOTEH-HEOTCHCKH  Pa3JIOMHO-TyKHATUHEH JIPEHAXEH KOMIUIEKC, IaJeOreHCKU
ciabonpoHuaeM edy3uBeH KOMIUIEKC M HEOT'€H-KBAaTEpHEPEH BOJOHOCEH Komruiekc. C
(GuUATpaIMOHHUS MOJEN ca ONpPEAETICHH KOJIWYECTBEHO IPUXOAHUTE U PasXOIHHUTE
€JIEMEHTH Ha BOJHHUS OajlaHC Ha BCEKHM MOJICJICH IUIACT M € HalpaBeHa KOJMYECTBEHA
OLIEHKa Ha BOJHMTE pecypcu Ha Haxoauiieto. OmnpesieneHn ca rpaHuIUTe Ha CAaHUTapHO-
OXpaHMTEJIHATAa 30HA OKOJIO JCHCTBAIINTE CHOPBKEHUS 3a JOOWB Ha TEPMOMHHEPATHU
Bonu. [lpu pa3paboTBaHeTO Ha Mojena ca M3MOJA3BaHU KOMITIOTHPHHUTE MPOTpaMu
Modflow u Modpath.

ABSTRACT

A three-dimensional numerical mathematical model of the flow field in the region of the
geothermal site "Haskovo mineral baths" is composed. The modeled area covers the sub-
surface space to a depth of 1300 m along a territory of about 35 km? Within this
framework fall four high rank hydrogeological units: the Upper-Eocene thermal water-
bearing sedimentary complex, the Neogene-Paleogene fault-fissure drainage complex, the
Paleogene low permeable effusive complex, and the Neogene-Quaternary aquifer
complex. By the developed flow model are quantitavely estimated the water balance
revenue and expenditure elements in each model layer and is performed a quantitative
assessment of the deposit water resources. The boundaries of the sanitary protection zone
around the existing facilities for extraction of thermal waters are deternined. The model is
developed using the computer programs Modflow and Modpath.
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11.37. Aumoncku, C.C., H.T.Cronnos. 2016. I'eocesiekTpuyuen noaxol npu ThpceHe Ha
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conpaxu — loouwmux na Munno-eeonodxckus ynueepcumem “Ce. Hean Puncku”, Tom
39, Ces. I, I'eon. u ceogh., ctp. 129-134. ISSN 1312 1820.

Dimovski, S.S., N.T.Stoyanov. 2016. A geoelectrical approach for searching karst
areas and promising sites for construction of water wells — Annual of the University of
Mining Geology “St.lvan Rilski’, Vol.59, Part I, Geol. and Geoph., pp. 129-134. ISSN
1312 1820.

PE3IOME

[IpennoxeHusAT reoeneKTpUUeH MOAXO0/ 3a JIOKAIM3UPAHe Ha OKapCTEHU 30HU ce 0a3upa
Ha Pa3IM4uATa B €JIEKPOCBIPOTUBUTEIHUTE CBOMCTBA HAa TE3W 30HM M HEOKAPCTCHUTE
3paBM 4YacTW Ha ckKajnHus MacuB. Ilo cemms npusHak ¢ rosisiMa JOCTOBEPHOCT B
HNOJANOBBPXHOCTHOTO ~ MPOCTPAHCTBO ce  JAu(pepeHuupaT W 30HM C  pa3IudHa
BOJIOHACUTEHOCT U BOAOOOMIIHOCT, KOETO € MHOI'O Ba)KCH OPUEHTHUP IPU THPCEHETO Ha
NEpCHEeKTUBHA Y4YacThLUM 32 M3TpaKJaHe Ha BOJOJOOMBHM COHJ&XHU. [onsmara
e(EeKTUBHOCT Ha MPEAJIOKEHUS TMOJXOJ 32 KapTHUpaHE HA OKAPCTEHH U MO-BOAOOOMIHU
30HM € WIIOCTPUPaHA C pe3yJTaTUTe OT MPOBEIECHOTO €IEKTPOTOMOrpa)cKo MpoyyBaHe B
paifona Ha c. ApbOanacu, BenukorepHOBcka oO6mnact. IlpeacraBeHuTe pe3ynTaTH
NOTBBPXK/IAaBAT NPUIIOKUMOCTTAa HAa M3MOJI3BaHaTa METOJMKA Ha M3MEpBaHE, aHAJIU3 U
MHTEPIIPETAlNs HAa JaHHNTE.

ABSTRACT

The proposed geoelectrical approach for localization of karst areas is based on the
different electrical resistivity properties of these zones in comparison to those of the
unchanged parts of the rock massif. The same characteristic can be applied with high
credibility for the differentiation of sub-surface areas with different water saturation and
water abundance, which is a very important benchmark in the search for promising sites
for construction of water wells. The high efficiency of the proposed approach for mapping
karst and more prominent zones is illustrated by the results of the performed electrical
tomography study in the area of Arbanasi, Veliko Tarnovo region. The presented results
confirm the applicability of the proposed methodology for measurement, data analysis and
interpretation.
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BbPXY HUBOTO HA MOJA3€MHHUTE BOAM U Bh3MO:KHO HABOAHABaAHE HA NPpoeKTHUR biok-
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Stoyanov, N.T. 2016. Hydrogeological model of the Danube river influence over the
groundwater level and the possible flooding of the suggested for construction Block 7
of NPP “Kozloduy” — Annual of the University of Mining Geology “St.lvan Rilski™,
Vol.59, Part I, Geol. and Geoph., pp. 145-150. ISSN 1312 1820.

PE3IOME

[IpencraBeH e 001l KOHLIETITYalleH MOJIEN Ha XUAPOTEOJIOKKUTE YCIOBUS B TPAHUIIUTE HA
ONpe/IeJICHUTE aNTEPHATUBHU IUIOMIAIKK 3a HOBa sjapeHa MomHocT - biok 7 na AEIL]
,Ko3moayii“. MoaensT € ChCTaBeH Cle/ CHCTeMaTH3UpaHe Ha ChOpaHaTa KIMMAaTHYHA,
reo0JIoro-TeKTOHCKA, XUIPOIOKKa, XUIPOre0J0KKa U TEXHOIeHHa HH(OopMalus 3a paiioHa
Ha [[EHTpajaTa ¥ MoJApoOEH aHAIU3 HA IPOBEICHUTE JICTAHITHH COHIAXHU, TeO()U3NIHU U
ONUTHO-(QWITPALIMOHHU H3CJE/IBaHUS Ha TepuTopusTta Ha miouiaakure. [locpencrBom
KOMITIOThpHa Tmiporpama Modflow e paspaboren Ttpumepen (3D) HecraOuauzupan
¢uTpanmoneH mMozen, 6a3upaH Ha npuerata oOmia KoHuenus. C HEro ce CUMyJaupaT
IIPOMEHUTE B CTPYKTypaTa Ha (QWITPAIIMOHHOTO IOJ€ NpU OTYUTaHE Ha KOHKpETHaTa
XHUIPOreosio’kka 0OCTaHOBKA M HENPEKbCHATO M3MEHEHHEe Ha HHUBOTO B p. JlyHaB. Bb3
OCHOBa Ha MOJICJIHUTE PEIICHMs € HalmpaBEHa KOJIMYECTBEHA OIEHKA 3a MOKAYBaHETO U
CIIa/IaHEeTO Ha HMBATa Ha MOA3EMHHUTE BOJU B 00XBaTa Ha aJITEPHATUBHUTE IUIOMIAJIKH U
npuiiexanuTe oM A0 p. JlyHaB, kKaTo ca mpOrHO3UpaHU Bb3MOKHOCTUTE U Pa3MEpHUTe
Ha €BEHTYAJIHOTO UM HABOJHSIBAHE.

ABSTRACT

A general conceptual model of the hydrogeological conditions within the proposed
alternative sites for the construction of a new nuclear power facility - Block 7 of NPP
"Kozloduy" is presented. The model is developed after a systematization of the collected
climatic, geological, tectonic, hydrological, hydrogeological, and technogenic information
about the nuclear plant area and a detailed analysis of the conducted detailed borehole,
geophysical and experimental filtration tests on the proposed alternative sites. Applying
the computer program Modflow, a three-dimensional (3D) non-stabilized filtration model,
based on an accepted general conception, is developed. This model is used for simulating
the changes in the filtration field after taking into account the specific hydrogeological
conditions and the continuous fluctuations of the water level in the Danube River. Based
on the obtained model solutions, is developed a quantitative estimation for the rise and the
drop of groundwater levels in the range of the proposed alternative sites and in the areas
adjacent to the Danube River, and that is used for predicting the possibilities and the
dimensions of their possible flooding.
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Stoyanov, N.T., S.S.Dimevski, 2016, Models of contamination in the karst aquifer
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PE3IOME

M3non3Ban € KOMIUIGKCEH TMOJAXOJ 3a MOJENUMpaHe Ha 3aMbpCSBAaHETO B
MOJANOBBPXHOCTHOTO MPOCTPAHCTBO M MOJ3EMHUTE BOJIU OT JIeTIa 33 OTHAABIU B KAPCTOBU
paiionu. [IpoBeneHo e enexTporomMorpadcko MpoydyBaHe 3a YCTAHOBSIBAHE HA OKapCTEHU
30HU U JETalIu3upaHe Ha XUAPOTEOJIOKKUTE YCIOBUS B pailoHa Ha CTapOTO U HOBOTO
nermo 3a OutoBM ornmaxbim Ha rp. Ilazapmkuk. ChcraBenu ca aBymepHu (2D)
XUAPOTEOJIOKKH MOJIETH Ha YCIOBUSATA 3a MPEMUHABaHE Ha CMETUIIHU BOAM IIPE3 30HATa
Ha aepanusi U Pa3NpOCTPAHEHHUETO UM B TMOA3EMHUTE BOAU. B pa3nmuuHu MojenHu
BapUaHTH € M3CJIEABAHO TOBEJICHUETO HAa CHWJIHO M clab0 TOJBMKHU 3aMBPCUTEIH 10
npumepa Ha xmopuaHute u amonueBute HWoHu (Cl m NH,). HampaBena e omenka Ha
JIOCETAIIHOTO 3aMbpcsBaHe OT CTApOTO JEMO M MPOTHO3a 3a PA3BUTHETO HA HETAaTUBHUTE
Opolecd Clea  HeroBara peKyJITHBAIMsl MpPU OTYMTAHE poOJsTa Ha TOPHUSA
npoTuBoGMITpalliOHEeH eKpaH. [IporHo3upanHo € u BB3MOXKHOTO 3aMbpCsBaHE Ha
KapCTOBHSI pe3epBoap OT HOBOTO JIETIO, KaTO € HalpaBeHa OLIEHKa Ha 3alUTHUS e(eKT Ha
[JIMHECTUS TUIaCT B JIOJHUS TNPOTUBO(UITpAIIMOHEH €KpaH M Ha 3aabpiKaliara
CIIOCOOHOCT Ha reo0JI0’KKaTa OCHOBA.

ABSTRACT

A comprehensive approach for modeling the subsurface space and groundwater pollution
caused by landfills in karst areas is applied. An electrical tomography surveying was
performed in order to study the karst areas and to obtain a detailed picture of the
hydrogeological conditions in the area of the old and the new landfill of Pazardzhik. Two-
dimensional (2D) models of the hydrogeological conditions for the landfill leachate
passage through the unsaturated zone and its spread into groundwater are developed.
Different model variants are used in order to study the behavior of contaminants
characterized by high and by low mobility on the example of chloride and ammonium
ions (Cl and NH,). An evaluation of the current contamination caused by the old landfill
was performed and a forecast for the development of possible negative processes after its
recultivation was done taking into account the role of the upper insulating screen. The
potential contamination of the karst reservoir caused by the new landfill is predicted after
assessing the protective effect of the clay layer in the bottom insulating screen and the
retention capacity of the geological base.
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groundwater — Proceedings of the 8th National conference on geophysics, 25th
November 2016, Sofia, pp. 79-89 (on CD), ISSN: 1314-2518.

PE3IOME

[IpennokeHusAT TeoeNeKTpUUEH IMOAXOJ 3a OINpEAeisHE U XapaKTepu3upaHe Ha
NEPCHEKTUBHY Y4acThbLUM 3a JOOMB Ha MOA3EMHHM BOAM CE€ OCHOBAaBa Ha pa3IMYHHUTE
CTOMHOCTH Ha €JIEKTPUYECKOTO CHIIPOTUBIIEHUE B TE3U 30HU CIIPSIMO OCTAHAJIUTE YACTH HA
CKaJHUs MacuB. Ta3u 0coOEHOCT B pa3NpeeICHUETO Ha CHIIPOTUBIICHUATA MOXKeE Ja Obie
NPUJIOKEHA C BUCOKAa CTENEH Ha JOCTOBEPHOCT M 3a Au(epeHIalnusaTa Ha 30HU C
pa3iuyHa BOJOHACUTEHOCT M BOJOOOOMIIHOCT, KOETO € MHOIO BaKeH IOKa3aTen IpH
THPCCHCTO HaA MNCPCIICKTHUBHU IUUIOMAAKH 3a HU3rpaXxJaaHC Ha BOI[O,Z[O6I/IBHI/I KiIIaaCHIU.
Bucokara epekTMBHOCT Ha NPEJIOKEHHs IMOAXOJ, € WIIOCTPUpaHa € pPe3yJTaTHTE OT
IPOBEIEHOTO TOMOTrpa)CKO TMpOyYBaHE B paiioHa HAa IBbPKABHO JIOBHO CTOIAHCTBO
[Tanamapa, pas3nonokeHo B IeHTpainHara vact Ha Jlymoropuero, CeBepons3TodyHa
bwarapus. IlpencraBenute pe3ynraTy NOTBBP’kKAaBaT €(PEKTUBHOCTTA Ha IPEJIOKEHATa
MCTOJHKA 3a UBMCPBAHC, aHAJIU3 U UHTCPIIPCTAMA HA JAHHUTC.

ABSTRACT

The proposed geoelectrical approach for determination and characterization of prominent
areas for extraction of groundwater is based on the different electrical resistivity
properties of these zones in comparison to those of the remaining parts of the rock massif.
The same characteristic can be applied with high credibility for the differentiation of sub-
surface areas with different water saturation and water abundance, which is a very
important benchmark in the search for promising sites for construction of water wells. The
high efficiency of the proposed approach for mapping prominent zones is illustrated by
the results of the performed electrical tomography study in the area of the state hunting
grounds Palamara, located in Northeast Bulgaria in the heart of the Ludogorie Mountain.
The presented results confirm the applicability of the proposed methodology for
measurement, data analysis and interpretation.
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Stoyanov, N.T., S.B.Stoynev, A.V.Lakov. 2016. Hydrogeological conditions of
“Zheleznitsa” and “Kresna” tunnels from the alighment of Struma Highway Project
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PE3IOME

[IpencraBeHn ca OCHOBHHUTE PE3yJTaTH OT XUIAPOTCOJOKKUTE MPOYUBAHUS, ITPOBEIACHHU B
paiiona Ha TyHenute . Kenesnuna“ u ,Kpecna®. OmnpeneneHu ca rpaHUIUTE Ha
OCHOBHHUTE XUJPOTEOJIOKKH CAMHUITI, TUATIAa30HUTE HA BapUpaHE M CPEIHUTE CTOWHOCTH
Ha KoeduimeHTuTe Ha GUATpanMs, AbIOOYMHATA HA 3aJAraHe Ha TMOA3EMHUTE BOJIH,
pasnpeseneHueTo Ha XUIAPABIUYHUTE HAMOPH M TPAJUCHTH B CKamHUS MacuB. [lo
YYacThIIM Ca M3YHMCICHU OYaKBAaHUTE BOJOMPUTOIM B JBaTa TyHena. HampaBeHa e oneHka
Ha XUMUYHHUS W PAJAUOJIOTHYHUS CHCTaB Ha IMOA3EMHHUTE BOJIU W TAXHOTO BB3MOXKHO
BB3JICHCTBUE BHPXY CTPOUTEIHUTE CHOPBKEHUS.

ABSTRACT

The major results from the hydrogeological study of “Zheleznitsa” and “Kresna” tunnels
are presented including the boundaries of the main hydrogeological units, the ranges of
the average values for the permeability coefficients, the depth of the groundwater levels
and the distribution of the hydraulic heads and gradients in the massif. The expected rates
of water inflow in the tunnel’s sections are calculated. The impacts of the chemical and
radiological characteristics of the groundwater on the tunnels structures are estimated.
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111.42. Dimovski, S.S., N.T.Stoyanov, C.V.Tzankov, A.l.Kisyov. 2017. A geophysic
approach for mapping of abandoned mining workings and unconsolidated zones in
coal mining areas — Journal of Mining and Geological Sciences, Vol. 60, Part I, Geol.
and Geoph., pp. 99-103. ISSN: 2535-1176.

Numoncku, C.C., H.T.CrosnoB, X.B.llankoB, A.U KucwoB. 2017, Teodpuzuuen
NOAX0] 32 KApTHPaHe HA CTAPpM MUHHHM H3pa0oTKH W PasyMJIbLTHEHH 30HH BbB

BhIVIe00uBHU paiionu — Cn. 3a Munno-2ceonodxckume nayku, , Tom 60, Yacm I, I'eon. u
2eogh., ctp. 99-103, ISSN: 2535-1176.

ABSTRACT

Coal mining is the cause of significant changes in the geotechnical and hydrogeological
conditions in the subsurface areas affected by it. This creates serious problems with the
ground stability, rapid rise of groundwater level and concentrated or scattered water
surface inflows. The proposed geophysical approach for mapping of abandoned mining
workings and unconsolidated zones in the problem areas is based on the application of
electrical resistivity tomography (ERT). This approach is approbated during the
localization of abandoned mining workings (galleries, collapsed zones, cracked areas and
pillars) developed throughout the many years of coal mining in the region of Pernik
northern neighborhoods. The presented results confirm the applicability of the proposed
methodology of field data measurement, analysis and interpretation.

PE3IOME

[Tog3eMHUAT BBINIENOOMB € NMPUYMHA 3a 3HAYUTEIHM IPOMEHH B TEOTEXHHYECKHTE U
XHUJIPOT€OJIOKKUTE YCIOBHSI B 3aCErHATUTE OT HEro 4YacTh OT MOANOBBPXHOCTHOTO
npocTpaHcTBO. ToBa ch3/aBa cepro3HU MPOOJIEMH C YCTOMYMBOCTTA HAa 3éMHATa OCHOBA,
0Bp30 OKaYBaHE HA MOA3EMHHUTE BOIU M ChCPEIOTOYCHN WIIM PA3CESTHNU BOJONPOSIBICHUS
Ha 3€MHAaTa MOBBPXHOCT. [IpemnokeHusT reogusnueH MoAxoJ 3a KapTUpaHe Ha cTapu
MUHHM W3pa0OTKM W pa3yIIbTHEHU 30HU B TNPOOJIEMHUTE Yy4yacThIM ce Oa3upa Ha
IpUJIaraHeTo Ha enekTporomorpadekn wuscnenBanus. [lomxoxsT € ampoOupaH mpu
KapTUPaHETO Ha OTPabOTEHUTE MPOCTPAHCTBA (Tajlepu, OOPYILICHH 30HU, HAITYKaHH 30HU
U LIEJIMLM) IO BpeMe Ha MHOTOTOJUIIIHUS TTOA3EMEH BBIVIEJOOMB B paifOHAa Ha CEBEPHUTE
kBaptanu Ha rp. [lepauk. [IpencraBennTe pe3yntaTu MOTBBPKAABAT MPUIOKUMOCTTA HA
METOAMKaTa Ha U3MEpBaHe, aHAJIN3 U WHTePIpETalHs Ha TaHHHTE.
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111.43. Stoyanov, N.T., S.M.Zeinelov. 2017, Mathematical flow model of the Merichleri
thermo-mineral field — Journal of Mining and Geological Sciences, Vol. 60, Part I, Geol.
and Geoph., pp. 104-109. ISSN: 2535-1176.

Crosnoe, H.T., C.M.3eiinenos. 2017. Maremaruueckn puITpanuoHeH MoOJe] Ha
TepMOMUHEPaIHO Haxoauue ,,Mepuuiaepu“ — Cn. 3a Munno-eeonodxckume nayku, Tom
60, Yacm I, I'eon. u 2eogp., ctp. 104-109, ISSN: 2535-1176.

ABSTRACT

A generalized conceptual scheme of the thermo-mineral field “Merichleri” is presented
that is based on data from its exploitation and on the contemporary ideas for the
geological and tectonic characteristics of its imbedding structures. This concept is
implemented in the composed three-dimensional model of the flow field in the studied
region. The modeled area covers a territory of 4.5 km?® and includes the upper part of the
thermo-mineral reservoir to a depth of 450 m and its periferial low water-bearing zone.
Within these margins fall three hydrogeological units: a volcanogenic fault-fissure
drainage complex, a volcanogenic fissure complex, and a low water-bearing fissure
complex. By the developed mathematical model are estimated the water balance revenue
and expenditure elements and is performed a quantitative assessment of the field water
resources. The boundaries of the sanitary protection zone around the existing facility for
extraction of thermo-mineral waters are deternined. For the model development are used
the computer programs Modflow and Modpath.

PE3IOME

[MpencraBena e oOma KOHIENITyaJHa CXeMa Ha TEPMOMHHEPATHO HAaXOJUIIE
~Mepuunepu“, 0azupaHa Ha JaHHHM 3a HEroBaTa EKCIUIoATallMs W Ha CHBPEMCHHHTE
MIPEJICTAaBH 33 TE€OJIOTO-TEKTOHCKHUS CTPOSK Ha BMECTBAILIUTE TO CTPYKTypu. KoHnenmusata
€ UMIUICMEHTHpaHa B ChCTABEHHS TPHUMEPEH MOJIENl Ha (QUITPAIIMOHHOTO TI0JIe B palioHA
Ha Haxomuiiero. MogenHara obnact oOxBamia TOpHATa YacT TEPMOMHHEPATHUS
pesepBoap a0 apiabounnHa 450 m u nepudepHa Ha HETo clabo BOJAOHOCHA 30HA Ha 00IIa
mwrom 4.5 km?. B Te3d rpaHMIM MONAfaT TPU XHIAPOTCONOKKH SAMHUIN: BYIKAHOTCHEH
Pa3IOMHO-TTYKHATUHEH JPEHAXEH KOMIUIEKC, BYJIKAHOTCHEH MYKHATUHEH KOMIUIEKC U
NyKHAaTUHEH C€1a00 BOJOHOCEH KoMmIulekc. C MaTeMaTH4YecKHsi MOJET ca OIpelesieHU
NPUXOJHUTE W PA3XOJHHUTE €IEMEHTH Ha BOJHUS OallaHC M € HallpaBeHa KOJMYECTBEHA
OLIEHKa Ha BOJHMTE pecypcu Ha Haxoauuieto. OmnpesieneHn ca rpaHuIUTe Ha CAaHUTapHO-
OXpaHUTENHATa 30Ha OKOJIO JEHCTBAIIOTO CHOPBKEHUE 32 JOOMB HAa TEPMOMHUHEPAIHU
Bomu. [Ipm pa3paboTBaHETO Ha MoOjeNa ca H3MOJA3BaHU KOMITIOTBPHHUTE MPOTPaMHU
Modflow u Modpath.
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111.44. Jumoncku, C.C., H.T.Crosmon. 2018. Ilpunoxkenne Ha merona ERT B
CBJIAYHIIEH YYACTHK NPH HAJUMYHe HA MOA3eMHH BOIM ¢ MOBUINIEHA MUHEPAIU3alus
— Cooprux doxnaou om IX-ma Hayuonanna xongepenyus no ceoguzuxa, 30 Hoemepu

2018, Cogpusa, ctp. 96-103 (on CD). ISSN: 1314-2518.

Dimovski, S.S., N.T.Stoyanov, 2018. Application of the ERT method at a landslide
site characterized by presence of high TDS levels in groundwater — Proceedings of the
9th National Conference in Geophysics, 30th November 2018, Sofia,. pp. 96-103 (on CD),
ISSN: 1314-2518.

PE3IOME

OOWKHOBEHO, CBIIAYUIITHUTE TEPEHH ce MudEepeHIIUpaT MHOTO J0Ope MO EIEeKTPUYHHU
cBoiicTBa. Ilopagu Tasum nmpuuMHA, reOENEKTPUYHUTE METOJIM YCIEUIHO C€ Ipuiarar 3a
[I0JIy4aBaHE Ha JETalIHa MPEACTaBa 3a DPA3NPEICICHUETO HA CBIPOTHUBICHHETO B
IPUITOBBPXHOCTHOTO MpPOCTpaHcTBO. OCHOBHHUTE LENM Ha MOJOOHM NpPOYYBAaHUS ca
ONpEAEIsHE Ha CBJIAYUIIHUTE IOBBPXHOCTM M KOHTAaKTHUTE 30HH, IO KOHUTO C€
OCBILECTBsIBA JBM)KEHHETO Ha CKaJHaTa Maca, KaKTO M yCTaHOBABaHE Ha (opmara,
pasMepuTe U INPOCTPAHCTBEHOTO IIOJIOXKCHHME Ha CBJIAYMINHOTO Tsu10. B HacTtosdmara
nyOJIMKanus ca MpeACTaBeH! pe3ysITaTUTe, OJdy4YeH! OT npuiaranero Ha meroaa ERT 3a
U3CIEABAHE Ha CBIAYMINEH YYacThbK IIPH HAJIWYME HaA IOA3EMHU BOAM C IOBHIICHA
MuHepamm3anua.  [Ipy  uHTepmperanmaTra  Ha  TCOENCKTPHUYHUSA  MOAET U
TpaHC(HOPMHUPAHETO MY B T€OJIOKKH MOJIEN € M3MOJI3BaH KOMILJIEKCEH MOIXO0JI, BKIIOYBAII]
KPUTEPHUH 34 OTYUTAHE 3aCOJISIBAHETO HA NOJ3EMHUTE BOJIH.

ABSTRACT

Most often the geological section of a landslide site is well differentiated according to
electrical resistivity. For this reason geoelectrical techniques are applied for obtaining
high-resolution images of the underground resistivity. The main efforts are directed
towards determining the landslide surfaces and the contact zones, along which is
performed the rock mass movement, as well as establishing the shape, the dimensions, and
the spatial situation of the landslide body. In this paper are presented results obtained from
the application of ERT method for investigation of a landslide site characterized by
presence of high TDS levels in groundwater. In the stage of interpretation of the
geoelectrical model and its transformation into a geological model is applied a complex
approach including criteria that take into account the salinity of groundwater.
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111.45. Crosinos, H.T. 2018. Moaeaupane Murpanusirta Ha MHOI0 MNOABHKEH
3aMbpCHTE] B HOANOBLPXHOCTHOTO MPOCTPAHCTBO HA MHAYCTPUAIHM MJIOIAAKH —
Cn. Hnoicenepra 2eonoeusn u xuopozeonoaus, 32, 13-22. ISSN 0204-7934.

Stoyanov, N.T. 2018, Modelling the migration of a noen-sorbing contaminant in
groundwater and soil within industrial sites — Engineering geology and hydrogeology,
32, 13-22. ISSN 0204-7934.

PE3IOME

W3cnenBanu ca yCIOBHATa 3a pa3lNpoCTpaHEHHE Ha HECOpOMpYyeM 3aMbpCHTEN B
MOJANOBBPXHOCTHOTO MPOCTPAHCTBO HA MHAYCTpUATIHA IUIOMIAZKa Ype3 CUMYJIMpaHe Ha
ManiabHO pa3jirBaHe MO TEPEHA Ha 3aMbPCEHHU BOAM B €IMH MO-TIPOIBIIKUTEIICH TEPUO/I.
[IpuMepHUAT 0OCKT € CUTyHpaH B M3TOYHATa yacT Ha rp. Kapmoso, FOxxuna bearapus. B
MIPUIIOBBPXHOCTHHSI pa3pe3 ca MudepeHIpaHu HIKOJIKO HUCKOPAHTOBH XUAPOTEOJIOKKHI
€IMHHULMA KAaTo € TPUJIOKEH KOMIUIEKC OT XHJIPOT€OJOKKHM METOAM U TEXHHKH,
BKJIIOYBAILM MPOYYBATEIHO COHAMpaHE, (PUITPAIIOHHM TECTOBE in Situ W JabopaTopHH
uHauKatopHu onutu. IlocpencTtBom naBymepHu (2D) MareMaTtWyeckw MOJEIH ca
CUMYJIMPAHU YCIOBUATA 32 MUTPALIAS HA HECOPOMPYEM 3aMbPCHUTEN B 30HATA HA acpaius
U BOJIOHacHTEeHaTa 30Ha. V3Mmoi3BaH € NEeTepMUHUCTUYEH IOAXO0J]l 3a MOJEIHpaHe Ha
YCTAaHOBEHUTE B MacHMBa HHMCKOPAHTOBU XUIPOTEOJOXKKM equHulu. Bceska enunuia e
Mpe/icTaBeHa KaTo JBYMEpPeH OOEKT ¢ JAepuHMpaHU TpaHULU M XapaKTEPUCTHKU.
Pazpaborenute ¢ mporpama VS2DTI monenu oTuyuTarT KOHBEKTUBHHUS MPEHOC Ha
BEIIIECTBO, OOpPaTUMOTO EIUMHUHHUpaHE (CopOIus-AecopOIus), XUIPOIUMHAMHUYHATA
aucrepcus, MolieKyisipHaTa audysust U cmecBaHeTo. C TIX € HampaBeHa MPOTHO3a 3a
Pa3BUTHETO HAa MUTPANMOHHUTE TPOIECH 10 ABJIOounHA 15-20 m mpu NpOaBIDKUTEITHO
JefCcTBall MOBBbPXHOCTEH HM3TOYHHK. Bb3 OCHOBAa Ha pa3iMUYHM MOJEITHU pEUICHUs €
HaIpaBeHa OlLEHKA Ha 3allUTHUS e(eKT Ha U3KyCTBEHATa HACTUJIKA U Fe0JI0KKaTa OCHOBA
Ha MHJyCTpUaIHaTa IIOIAAKa.

ABSTRACT

The conditions for spreading of a non-sorbing contaminant in the subsurface were studied
at an industrial site where large amounts of contaminated water had been discharged over
a relatively long period of time. The site is located in the eastern part of the town of
Karlovo in Southern Bulgaria. Several hydrogeological units were distinguished in the
near-surface following the application of hydrogeological methods and techniques,
including investigative drilling, in-situ infiltration tests and laboratory tracer tests. Two-
dimensional (2D) mathematical models were used to simulate the migration of a non-
sorbing contaminant in the unsaturated and saturated zones. A deterministic modelling
approach was applied in simulating the established hydrogeological units. Each unit was
represented as a two-dimensional object with distinct boundaries and properties. The
models were set up using VS2DTI software simulating convective mass transport,
reversible elimination (sorption/desorption), hydrodynamic dispersion, molecular
diffusion and mixing. The models were used for predicting the contaminant migration
from a continuous source on the surface to a depth of 15-20 m. Different model solutions
were used to assess the protective effect of the man-made cover and subsurface geology at
the industrial site.
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111.46. Dimovski, S.S., N.T.Stoyanov, S.G.Kostyanev. 2008. Application of electrical
resistivity technigues for investigation of landslides — Procs of the First international
conference on remote sensing technigues in disaster management and emergency
response in the Mediterranean region, EARSel., Zadar, Croatia, pp. 241-251. ISBN 978-
953-154-876-2.

JAumoscku, C.C., H.T.Croanos, C.I''Kocranen. 2008. Ilpuioikenue Ha enekTpo-
CHLOPOTUBHTEHUTE METOU 32 H3C/jeABaHe HA cBjaunma — COopHuxk ¢ dokniadu om
TTvpeama medcoyHapooHa Konghepenyus no OUCMAHYUOHHYU Memoou npU YApaegieHue npu

bedcmeus u Heomnodichu oOeticmeus ¢ Cpeduzemnomopckusn pezuotn, EARSel, 3aodap,
Xvpeamcka, ctp. 241-251. ISBN 978-953-154-876-2.

ABSTRACT

Generally, the landslides study is aimed towards determination of their physical-
geological characteristics and the peculiarities of their structure. The main tasks are
determination of the landslide surfaces and the contact zones, along which is performed
the rock mass movement, determination of the shape, the dimensions, and the spatial
situation of the landslide body, determination of the main trends of the contact and
tectonic lines, along which is performed the rock mass movement, in order to direct the
hydro-technical and the drainage activities, control of the deformation processes through
systematic measurements in order to forecast hazardous geodynamic processes. The
possibilities, provided by the non-invasive geophysical methods, for the solution of the
defined problems depend mostly on the landslide physical-geological model. Most often
the geological section of a landslide site is well differentiated according to electrical
resistivity. For this reason geoelectrical techniques applied for obtaining high-resolution
images of the underground resistivity have leading role in geophysical investigations of
landslides. The possibilities for mapping landslide bodies provided by the electrical
resistivity techniques are confirmed by a number of studies on the territory of Bulgaria. It
was found that the most suitable technology for the non-invasive imaging of the shallow
subsurface is electrical tomography. In this study are presented results obtained from the
application of electrical resistivity techniques for investigation of a landslide site on the
territory of Bulgaria — near the town of Pernik.

PE3IOME

Karo msmo, mpoy4yBaHeTo Ha CBIAYUIIHM TEPEHH MMa 3a LIeNl onpejelsiHe Ha (U3UKO-
T€OJIOKKUTE UM XaPAKTEPUCTUKHA U OCOOCHOCTHTE Ha TeXHUs cTpoexk. OCHOBHHTE 3a/1a4
ca KapTHUpaHE Ha CBIAYUIIHHUTE MOBBPXHOCTHM M KOHTAaKTHUTE 30HH, MO KOUTO C€
W3BBpIIBA JBIKEHHETO HA CKajHaTa maca, ompejensHe Ha dopmarta, pasMepuTe H
MPOCTPAHCTBEHOTO PA3MOJIOKEHHE Ha CBIAYUIIHOTO TS0, MapKHpaHe Ha OCHOBHUTE
HapYIICHU 30HU, IO KOUTO C€ M3BBPIIIBA JBIKEHUETO HA CKaTHATa Maca, C IeJl HACOYBaHE
Ha XUAPOTEXHUYECKUTE U IPEHAKHU EHHOCTU, KOHTPOJ Ha J1ehOpMallMOHHUTE TPOLECH
ype3 CHCTEMaTUYHH W3MEpPBAaHUS C Ie7 NPOTHO3MpPAaHE Ha OMAacHU TE€OAMHAMHYHU
npouecu. Bp3aMokHOCTUTE, TPEAOCTaBEHU OT HEpa3pyIIUTEIHUTE re0(U3UUHN METOIU 3a
pelIaBaHeTo Ha MOCOYCHUTE 3aaul 3aBUCAT Hall-Be4€ OT CBIAYUIIIHUS (PU3UKO-TEOI0KKHI
Mozen. Haili-uecTo reofOXKHMAT pa3pe3 Ha CBIAYUINETO € A00pe AudepeHuupaH o
EIIEKTPUYECKO CHIIPOTHBIICHUE. 3aTOBA T€OCICKTPUIHUTE METOIMUMAT BOCIIA POJIS TIPH
reo@U3MYHUTE W3CIEBAHUS Ha CBJauuliaTa. Bb3MOXHOCTUTE 3a KapTUpaHe Ha
CBJIIAUUIIHHUTE TEJIa, OCUTYPEHU OT EIEKTPOCHIIPOTUBUTEIHUTE METOH, Ca IOTBBPICHU OT
peauua mpoyyBaHUS Ha  TepuTopusita Ha bbarapus. YcraHoBeHo e, ue
eJIeKTpoTOMOTpadusiTa € HAl-MIOAXO0AIaTa TEXHOJIOTHUS 32 HEPa3pYIIUTETHO KapTUPaHEe
Ha TPUIIOBBPXHOCTHOTO MPOCTPAHCTBO. B HacTOAIMIOTO H3cieABaHE ca MpPEICTaBEeHU
pe3ynraTd, MOJNYYeHH OT NPUIAraHeTO Ha eJIEKTPOCHIPOTHBUTEIHUTE METOAW 3a
MIPOYYBaHE Ha CBJIAYUINE, PA3MOJI0KEHO B Om30cT A0 rpaf [lepHuk.
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zones characterized by different degree of water-saturation and mapping of
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Congress of Balkan Geophysical Society, Tirana, Albania, 7-10 October 2013, Paper
18504. 5 p. ISSN: 2214-4609, DOI: 10.3997/2214-4609.20131673.

JAumoscku, C.C., H.T.Croano, A.U.KucsoB, M.I' Sluxosa. 2013. OrkpuBane Ha
30HU, XapaKTePpU3uPALM Ce ¢ PA3JINYHA CTeNeH HA BOOHACHTEHOCT i KapTHUpaHe Ha
CBJIAYMIIHU NOBbPXHOCTH Ype3 NPWIaraHe Ha eJIeKTPOTOMOrpa)cKu NPOyUBaAHMS —
Cooprux doxnaou om 7-wus Konepec na bankanckama 2eogpuzuuna acoyuayus, Tupana,
Anbanus, 7-10 Oxmomepu 2013, Cratus 18504, 5 ¢. (CD), ISSN: 1314-2518.

ABSTRACT

Generally, the landslides study is aimed towards determination of their physical-
geological characteristics and the peculiarities of their structure. The main tasks are
detection of zones characterized by different degree of water-saturation, mapping of
landslide surfaces and contact zones, along which is performed the rock mass movement,
determination of the shape, the dimensions, and the spatial situation of the landslide body.
The possibilities, provided by the non-invasive geophysical methods, for solving the
above-defined problems depend mostly on the landslide physical-geological model.
Usually the geological section of a landslide site is well differentiated according to
electrical resistivity. For this reason geoelectrical techniques applied for obtaining high-
resolution images of the underground resistivity have leading role in geophysical
investigations of landscapes. In this study are presented results obtained from the
application of electrical tomography for investigation of a landslide site on the territory of
Bulgaria - near the town of Varna.

PE3IOME

Karo 15510, mpoyyBaHeTO Ha CBaYMIa € HACOYEHO KbM ONpEENISIHE Ha TEXHUTE (PU3HKO-
T'COJIOKKH XapaKTEePUCTHKH U OCOOCHOCTHTE Ha TEXHHs CTpoek. OCHOBHHUTE 3aJauu ca
OTKpPMBAHE Ha 30HH, XapaKTEpU3MpallM C€ C pas3jiiyHa CTENEH Ha BOJOHACUTEHOCT,
KapTHUpaHe Ha CBJIAYMIIHUTE MOBBPXHOCTH U KOHTAKTHUTE 30HH, IO KOUTO CE€ U3BBHPIIBA
JIBIDKEHHETO Ha CKaJHaTa Maca, oOmpeaensHe Ha Qopmara, pasMepure u
IPOCTPAHCTBEHOTO  pa3lOJIOKEHME HAa  CBJIAYMINHOTO  TsUI0.  BBb3MOXKHOCTHTE,
MPEIOCTaBEeHH OT HEepa3pyLIMTETHUTe TeoPU3UYHH METOOU 3a pelIaBaHeTO Ha
MIOCOUCHHUTE 33Ja4YM 3aBUCAT TJIABHO OT CBJIAYMIMHHS (DU3UKO-TEOJOXKKH Monen. Haii-
YEeCTO TEOJIOKKMAT pa3pe3 Ha CBIAUMIIETO € Jo0pe nudepeHIUpaH MO eIeKTPHUECKO
cbrpoTuBieHre. llopaan ToBa TEOENEKTPUYHHMTE METOIM HUMaT BOJEIIa poJisi MpU
JETAMJIHOTO NpPOyYBaHE Ha CBJIAYMINATA. B HACTOAILIOTO M3CiEBaHE ca NPEICTABEHU
pe3ynTaTd, MOJTYYeHH OT TMPWIAraHeTO Ha EIEKTPOCHIPOTUBUTEIHUTE METOAHW MPHU
IPOYYBAaHETO Ha CBJAUMIIE, Pa3MoJIOKEeHO B OJIU30CT 110 rpaj BapHa.
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111.48. Stoyanov N.T., A.D.Benderev, V.P.Petrov, 1.Y.lvanov, V.H. Hristov. 2016. Some
problems on the interaction of the urban environment and groundwater in the city of
Sofia — Proceedings of the 2nd IAH Central European Groundwater Conference
"Groundwater risk assesment in urban arreas”, Bucurest, 14-16 Oct. 2015, ed. Adr.
lurciewicz, I. Popa. pp. 158-172. ISBN 978-973-022094-0.

Crosnos, H.T., A.l.bennepes, B.Il.Ilerpos, W.J.eauos, B.X.Xpucros. 2016.
Hsaxou nmpolsieMu mpu B3auMoeiicTBHETO MeXKAY IPaacKara cpeia u NMOJA3eMHHTE
Boau B rpaa Copusa — Co. doxnaou om 2-ma koug. na Medxwco. acoy. no xuopozeonoeus
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14-16 Oxm. 2015 2., peo. A. IOpkesuu, U. Ilona. pp. 158-172. ISBN 978-973-022094-0.

ABSTRACT

Sofia, capital of Bulgaria in recent years is undergoing significant development. Residents
have increased significantly in recent decades, which has given a significant impact on the
expansion of the urban environment. The water and particularly groundwater have
important implications for the city since its founding until now. The town was built within
tectonic depression filled with Quaternary and Pliocene sediments, with porous fresh
water. Fissure waters are spreaded on the slopes of the surrounding mountains and in the
rock pad. The thermal waters have an important role for the development of the city also.
The impact of urban affects the most shallow underground waters and deeper water in
Pliocene deposits. The significant problems is the depletion of groundwater with a view to
its use, and also built water draining systems with temporary and permanent actions in
relation to the construction and operation of large buildings, subway stations, facilities,
etc. In some of the larger intake water systems have established subsidence of the ground.
The results obtained, together with existing geological and hydrogeological conditions
allow to identify the areas where have the most strongly anthropogenic impact on
groundwater.

PE3IOME

Cronmuuara Ha bwarapus Codus, mpeTbpnsiBa 3HAUUTENHO PA3BUTHE Ipe3 MOCIECTHUTE
necernnetus. JKurtennre ce yBelIM4YMXa 3HAYUTEIHO, KOETO [OBEAE N0 CEPUO3HHU
€KOJIOTUYHU TPOMEHM, CBBP3aHU C pa3UIMpsABAHETO Ha TIpajckara cpena. Bogara u
0c00€HO MOA3EMHUTE BOAM MMAT BaKHO 3HAUYEHHUE 3a Ipajja OT OCHOBABAHETO MY JIOCEra.
I'pagbT € MOCTpPOEH B TEKTOHCKA JENpPECHs], 3allbJHEHA C KBAaTEPHEPHU M IUIMOLIEHCKH
CCIMMEHTH, KaTO MOA3EMHUTE BOAM ca OT nopoB Tun. IlykHaTuHHHMTE BOIM ca
paspoCTpaHEHH IO CKJIOHOBETE Ha OKOJHUTE IUIAHMHU M B CKajHaTa IIOJJIOXKKa.
TepmanHuTe BOOM CBIIO MMAT BakKHA POJIS 3a Pa3BUTHETO HA rpajga. AHTPOIOTCHHUTE
BB3JICHCTBUS 3acsArar NPEIMMHO IUIMTKO 3ajsiralluTe IOA3€MHU BOJM, HO OKa3BaT
BIMSIHUE M BBPXY JbJIOOKUTE BOJOHOCH B IUIMOLEHCKHUS CEAMMEHTEH KOMIUIEKC.
CrpiiecTBeHuTe NpoOJIEMU Ca HaMalsBaHETO Ha BOJHUTE peCcypcd B pe3yinraT Ha
MOBHUILIEHOTO MOTPEOJCHUE Ha IOA3EMHU BOAM, KAKTO U Ch3JAJECHUTE PErHOHATIHU
Jenpecud Impu paboTara Ha TOJISIM Opoil BOJOIOHM3HMTENHU CHUCTEMH C BPEMEHHO U
IIOCTOSIHHO JCWCTBHE, IION3BAHU IPU H3TPAKIAHETO M CKCIUIOATAlMATa Ha TOJEMH
Crpaaiy, METPOCTaHINH, ChOPBKEHUS U JIp. Ha MecTa, 0K0JI0 roJeMuTe BOJOTIOHU3UTEIHN
CHCTEMH Ca PETUCTpUpaHu 3alenexuMu aedopMalid U CIsSraHe Ha 3€MHaTa OCHOBA.
HaGntogaBaHute mNpPOMEHM B TEOJOXKKUTE U XHUAPOTCOJIOXKKHTE YCIOBHUS JaBat
BB3MOYKHOCT Ja €€ UAECHTU(PHUUMPAT IEHHOCTUTE, KOUTO UMAT HAW-CHIIHO aHTPOIOI€HHO
BB3/ICHICTBUE BBPXY MIOJ3EMHUTE BOM.
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ABSTRACT

Mineral processing tailings ponds, if improperly managed, could be a significant source of
the environment pollution. The paper presents a methodology developed to assess the
impact of a tailings pond on the surface and groundwater, as well as on the soil in the
nearby area. A case-study of the methodology application to a tailings pond of a real lead-
zinc flotation factory is described. The eventual impact on the air is also commented,
based on public data.

PE3IOME

AKO ce ympaBIsiBaT HEMPABUIIHO, XBOCTOXPaHHWJIHINATA HA TPEANPHUITUS 3a MpepadoTKa
Ha MHHEPAJIHU CYPOBHHHM MOrar Ja ObJaT 3HAYMTEJICH M3TOYHHMK Ha 3aMbpCSBAHE Ha
okosHaTa cpena. Cratusta nmpeacTaBs pa3paboTeHara OT aBTOPUTE METOIMKA 3a OIICHKa
Ha BB3JICHCTBHETO HAa XBOCTOXPAHWIHUINA BbPXY MOBBPXHOCTHUTE M MOJ3EMHUTE BOAH U
noysara. Onucan ¢ mpuMep, WIOCTPUPAIIl MPAKTUISCKOTO MpUIaraHe Ha METOIUKaTa 3a
XBOCTOXpAaHWIMINE KbM JEWCTBamia OJOBHO-IIMHKOBA  (ioranmoHHa  (adpuka.
KomeHTHpaHO € M eBEHTYyaJlHOTO BB3JCHCTBHE Ha OOCKTa BBPXY Bb3JyXa Karo ca
U3M0JI3BAHU MyOIMYHU JTaHHH.
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ABSTRACT

Marine intrusion into fresh groundwater is a common occurrence for many parts of the
Bulgarian Black Sea coast. A typical example is the alluvial aquifer formed in the lower
part of the Kamchia River. In this part of the Black Sea coast, the Biosphere reserve
"Kamchia", which is included in the UNESCQO's programme for conserving the most
representative ecosystems of the planet. In the scope of the performed research are
analyzed the natural and technogenic factors for the occurrence and development of the
intrusion processes. An integrated approach is applied, including hydrochemical and
geoelectrical methods for estimating the spatial dimensions and the intensity of
salinisation of fresh groundwater in the area of the protected site. It was found that at 500
m from the seashore, the groundwaters to a depth of 10 m are freshly brackish to brackish-
salted with a total mineralization above 1 g/l and in the deep parts of the aquifer the
saltwater front has penetrated about 2-3 km from the coastline.

PE3IOME

WNuTpy3uara Ha MOpPCKHM BOJAU B IMPECHUTE MOA3EMHU BOJIU € XapaKTEpHO SBIICHUE 3a
peauna yactu ot bwarapckoro YepHomopue. Tunuuen npumep 3a TOBa € aJlyBHAIHUAT
BOJIOHOCEH XOPHU30HT, PAa3BUT B JOJHOTO TeueHue Ha p. Kamumsa. B Ttasm wact ot
UepHOMOPCKOTO Kpaitbpexkue ce Hamupa OuochepHuar peseppar “Kamumsa”, xoiTo e
BkitoyeH B mnporpamara Ha FOHECKO 3a oma3Bane Ha Hal-IpeICTaBUTEIIHUTE
€KOCUCTEMH Ha IUIaHeTaTa. B paMKkuTe Ha HampaBeHWUTE W3CIEABAaHUS Ca aHAJIU3UPaHU
MPUPOJHUTE U TEXHOTCHHH (AKTOpU 3a BH3HUKBAHE M PA3BUTHE HA HMHTPY3MOHHUTE
npouecu. llpunoxkeH € KOMIUIEKCEH IOAXOJ, BKIIOUBALl XUIAPOXMMHUYHU U
re0eIeKTPUYHN METO/AM 3a OLIEHKAa Ha MPOCTPAHCTBEHUTE pa3MepH U MHTEH3UBHOCTTA Ha
3acoJisiBaHe Ha MPECHUTE MOJ3EMHU BOJM B pailoHa Ha 3alIUTeHHs] 00EKT. Y CTaHOBEHO €,
ye Ha 500 m ot Opera mox3eMHuTE BOAM 10 AbiaOoumHa 10 M ca mpecHO-Opaku4YHU 10
OpakuuHO-colleHH ¢ o0ma MuHepanu3amus Hax | g/l, a B gpmbokuTte yacTu Ha
BOJIOHOCHHS XOPH30HT “‘COJICHUAT €3MK’ € MPOHUKHA Ha 2-3 KM HaBbTpe B CyIlIaTa.
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Utilization of low enthalpy geothermal energy in Bulgaria — Proceedings 2nd
International Geothermal Conference GEOHEAT, 7-10 September 2018, Petropaviovsk-
Kamchatsky, Russian Federation. IOP Conf. Series: Earth and Environmental Science,
Vol. 249 (2019) 012035, pp. 1-9. DOI:10.1088/1755-1315/249/1/012035.

Xpucros, B.X., H.T.Crosmos, C.M.Buaues, C.H.Koues, A d.bennepen. 2018.
H3ne/i3BaHe HA Fe0TEPMAJIHA eHeprus ¢ HucKa enTaanus B buarapus — Co. doxraou
om 2-ma Meoicoynapoouna xongepenyus no ceomepmust GEOHEAT, 7-10 cenm. 2018 2.,

Iemponasnosck-Kawwamcxuii, Pycus. Koug. cepus na VOP: Hayku 3a 3emama u oxonn.
cpeda, Tom 249 (2019) 012035, ctp. 1-9. DOI:10.1088/1755-1315/249/1/012035.

ABSTRACT

Bulgaria is relatively rich in geothermal water of temperature in the range of 25°C-100°C
and the total flow-rate exceeds 3000 I/s. Generally, there are more than 170 geothermal
fields: 102 of them are state-owned and the rest of them — belong to some municipalities.
Up to 72% of the total known flowrate from the reservoirs has a comparatively low
temperature - up to 50°C. Flow-rates for individual sources vary within 1-20 /s for most
of the reservoirs. The highest temperature (approximately 100°C) is measured at the
surface in Sapareva Banya near Rila Mountain. TDS (total dissolved solids) vary between
0.1 g/l and 1.0 g/l for most of the reservoirs in Southern Bulgaria, while in Northern
Bulgaria it is significantly higher — the maximum is up to 150 g/l. The installed capacity
amounts to about 97.5 MWt (for 2017), excluding the low grade energy use by ground
source heat pumps (GSHP). Geothermal energy has only direct utilization - in balneology,
heating of buildings, air-conditioning, greenhouses, geothermal ground source heat
pumps, direct thermal water supply for industrial processes. Geothermal water is also used
for bottling of potable water and soft drinks. Most of the hydrothermal sites are developed
as mountainous or sea resorts. Electricity generation from geothermal water is not
currently available in the country.

PE3IOME

bearapus e cpaBHUTENHO OOorara Ha T€OTEPMaIHU BOJIU C TeMmIepaTypa OT MOpsabka Ha
25°C-100°C u o6 meout npesumany 3000 1/s. Kato msmo ca paskputu nmoseue ot 170
reorepManHi  Haxomumia: 102 oT TIX ca JObpKaBHa COOCTBEHOCT, a OCTaHAJUTE
NpUHaIIeKaT Ha paziauuHu oomuHu. Jlo 72% oT oOuims u3BECTEH pecypc € CbhC
CPaBHHTEIHO HHCKa Temmeparypa - o 50°C. Jlebuture Ha OTHCIHATE W3TOYHHUIH
BapupaT B pamkuTe Ha 1-20 1/s 3a moBeueTo pe3epBoapu. Haii-Bucokarta TemriepaTypa
(oxomo 100°C) e u3MepeHa Ha moBbpXHOCTTa B CamapeBa OaHst 61130 10 Puna nnanuHa.
O6mrara muHepanuzanus Bapupa mexay 0.1 g/l u 1.0 g/l 3a moBeueto n3roununu B FOxHa
bearapus, nokaro B CeBepHa brirapus € 3HaUUTETHO MO-BUCOKA - MAKCUMYMBT € 10 150
g/l. UTncTanupanuTe MOIITHOCTH BB3IU3aT HAa 0K0JI0 97.5 MWt (3a 2017 1.), KaTo TyK HE ca
BKIIFOUEHU TepMmoromMnute nomnu ¢ noxanouBenu u3rounui (GSHP). I'eorepmannara
€Heprusi Ma camo TUPEKTHO HM3IO0JI3BaHE - B OaIHEOJOrusiTa, OTOIUICHHETO Ha CrpaiH,
KIIMMAaTHU3aIUsATa, OPAHKEPUUTE, TE€OTEPMAITHUTE TEPMOIIOMITN U JUPEKTHOTO CHAOIsIBaHE
C TepMajHa BoJia 3a MPOMUIIIEHH Mpolecu. ['eoTepmanHara Boja ce U3MOI3Ba ChILO U 3a
OyTwiMpaHe Ha MHUTEHHA BOJa W 0E3aIKOXOJHM HanmuTKu. [loBeueTo XuApOTepMaHH
HaxoJuIlla C€ pa3BUBAaT KaTO IUIAHUHCKM WJIM MOPCKU KypopTH. IloHacrosiem
reoTepMaaHaTa €Heprus He ce M3MOJ3Ba 3a JOOUB Ha eIEKTPUIECTRBO.
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IYBJIUKALIUK B U3JAHUSA, BKIIOYEHU B CIIMCBKA HA ChbBPEMEHHH BbJAIAPCKUH
HAYYHU W3JAHUS, PE@EPUPAHH W UHIAEKCUPAHH B CBETOBHOM3IBECTHH BA3U
AAHHU C HAYYHA HH®OPMALMHA, KAKTO N INYBJUKALUW OT APYIM HAYYHHU
N31AHUS, PEREPUPAHU U UHAEKCHUPAHU B BA3ZU IAHHH WOS 1 SCOPUS
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Stoyanov, N.T., P.N.Gerginov, A.D.Benderev, K.T.Boyadjieva, V.H.Hristov,
V.V.Vesselinav. 2015. Assessment and prediction of potential contamination of
groundwater in exploration and production of oil and gas — Review of the Bulgarian
geological society, Vol. 76, Part 2-3, pp. 79-88. ISSN 0007-3938.

PE3IOME

Tepuropusara na CeBepHa bbirapus e Ouna u npoabikasa 1a 0b/1e 00EKT 3a ThpCEHE Ha
HedT 1 ra3. EnuH oT Ba)KHUTE acTIeKTH MPH Te3H ASHHOCTH € IPOrHO3UPAHETO M OIIEHKATa
Ha BB3MOKHUTE BB3ACUCTBUS BHPXY MOA3EMHUTE BOJIU C OTJIE/A HA TSXHOTO OIa3BaHe. 3a
nenra € HeoOXoauMo a00pe na ce mo3HaBaT (PaKTOpUTe M M3TOYHHUIUTE, KOMTO Ca OT
3HAYEHHE 33 €BEHTYAJIHH HETaTHBHM BB3/ICHCTBHS BHPXY MOJ3EMHU BOJIU IPH IMPOYYBAHE
u 100uB Ha He(T U ra3. [IbpBa MHOrO BakHA CTHIIKA MPU U3SACHIBAHE Ha KOHIEMIMA 32
OLIEHKAa € aHalW3 Ha HMHPOpPMALUATA OT TEOJOKKH M XHIPOTCOJIOKKH KapTHPOBKH,
reoU3NYHA U COHAAXHU MPOYYBAHUS, MNE30METPHUYHH M3MEPBAHUS, XHUIPOXUMUYHH U
TCOTEPMHUYHU HU3CIEABAHMS, (UATPAIIMOHHH M MHIPAIMOHHU TOJEBH M J1aOOpaTOpHH
TECTOBE, TEXHOJOTHMYHU H3MUTAHUSA, MOHUTOPHUHI U 1p. OTAENAT ce TPpU OCHOBHH
MEXaHHM3Ma 3a TOCTBIIBAHE HA 3aMbBPCHUTEIUTE B MOA3EMHUTE BOIU — OT JEHHOCTH Ha
MOBBPXHOCTTA, MPH MOBPEAM B COHIAKHUTE KOJOHW U TPU EBEHTYaJHO IBI)KEHUE Ha
¢bnynnu no orcnabenu 30HM. Ha Ta3m ocHOBa ca pasriefaHd OCHOBHH MaTeMaTHUECKU
YHCIIOBH MOJICNIM 32 OLICHKA M ITPOTHO3a HA BB3MOXKHOTO 3aMbPCSIBaHE, KAaTO Ca MOCOYCHU
OpUMEpU Ha TPWIATAHETO UM TI0 OTHOIIEHHE Ha TIOCOYCHHTE TPU MEXaHU3Ma.
[Tocouenurte nmpuMepH MOKa3BaT B3MOXKHOCTTA 3a MpUJIaraHe Ha MU(PPOBO MOJEIHUPaHE
3a MPOTHO3MpPAHE Ha BEPOSTHO BH3/CHCTBUE B MIOA3EMHHUTE BOJIU IIPH PUCKOBU CHTYAIUH,
CBBpP3aHH C MMPOYUBAHETO U 0OMBA HA HEQT U ras.

ABSTRACT

The territory of Northern Bulgaria is an object for searching oil and natural gas. Essential
aspect of these activities is prediction and estimation of impact on groundwater and its
protection. Many factors and all sources should be studied in detail in order to avoid any
negative impact on groundwater during study and exploitation of oil and natural gas. The
first very important step is detail analyse of the available information of geological and
hydrogeological mapping, geophysical and drilling investigation, piezometric
measurements, hydrochemical and geothermal searching, filtration and migration field and
laboratory tests, technological experiments, monitoring and others. There are at least three
ways of pollutants to reach and contaminate groundwater — surface activities, well casing
failure, fluid flowing through weakened zones. Basic mathematical numerical models are
considered on this basis to assess and predict the potential contamination and some
examples of their application are shown in respect of the three mechanisms of
contamination. The examples show the possibility of applying numerical simulation to
predict the impacts on groundwater at risk during exploration and production of oil and
gas.
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Multidiscipl. Scientific Geoconference SGEM 2017, Albena, Bulgaria, 29 June - 5 July,
2017, Vol. 17, lIssue 12, pp. 793-800, ISBN 978-619-7105-99-5/ISSN 1314-2704,
DOI:10.5593/sgem2017/1.2.

Croanos, H.T,, I1.H.I'eprunos, E.A. Tapa6eec, A./l.benaepes, C.C.Iumoscku. 2017,
Cherosinue u mpodjieMH Ha B3auMoOJeiicTBHE MeXKIYy MHOA3eMHH M MOPCKH BOAU B
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DOI:10.5593/sgem2017/1.2.

ABSTRACT

The studied area is located in the vicinity of Rashid branch, part of the Nile Delta. This
region is part of one of the most important aquifers in the world. The review of published
information indicates that the existing zone of interaction between groundwater and sea
salt water is complicated by the variable lithological composition in vertical and
horizontal directions and by the relationship with the River Nile waters. Object of study
are the upper parts of the aquifer where favorable conditions for natural salinization of
groundwater are present. Geoelectrical models have been prepared, reinterpreting data
from past geophysical surveys. They denote the current status of sea water intrusion in the
studied area. The presented results are a step towards planning future studies and
consequent development of conceptual hydrogeological models.

PE3IOME

PailonbT Ha HU3cIeABaHE € Pa3MoJIOKEH B AenTaTa Ha p. Hu npu yctreTo Ha neBUs peyeH
pbKaB Pamug u € B 30HaTa Ha B3aUMOJICUCTBUE MEXAY MOA3EMHU U MOPCKU COJICHU BOAM.
Tol mpeacrasisgiBa 4acT OT €IMH OT HAM-3HAYMMHUTE BOJOHOCHU XOPHU30HTHU B CBETA.
AHamM3bT Ha ChINECTBYBamlaTa MyOJIMKyBaHa uWHGOpMaIUs TOKa3Ba, 4Ye TOBa
B3aUMOJICHCTBUE € YCJIOKHEHO OT IMPOMEHJIMBHS JIMTOJOKKH CTPOEK BbB BEPTUKAIHO U
XOPU30HTAJIHO HAINpABJIEHUE, KAKTO M OT Bpb3Kara ¢ BoauTe Ha p. Hun. Karo ocHoBeH
00EKT Ha W3CJIe/IBAaHE Ca TOPHUTE YaCTH Ha BOJIOHOCHHUS XOPH30HT, B pailoHa Ha Tp.
Pammma, xbAeTo ChIIECTBYBAT ONArOMPUSTHU YCIOBHS 32 €CTECTBEHO 3acCOJIIBaHE Ha
MOJ3eMHHUTE BOAM. M3Moi3Baiiku AaHHM OT TeO(DM3UYHHU U3CIEABAHHUS € W3TOTBEH
TrE€0ENEKTPUYECH MOJEN, KOWTO MPEACTaBs ChbBPEMEHHOTO CHCTOSHHE HA MHTPY3UATA Ha
MOpPCKH BOJIW B HW3cleABaHUsS paiioH. Cucremarm3upanara wHGoOpManus € CThIKa 3a
IUTAaHUpaHe Ha OBJACIIM TPOYYBAHWUS W 33 H3TOTBSHE HA KOHICTIHS 32 JIOKAIHH
XUJPOTEOT0KKH MOJICIIH.
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of the impact by deep artesian boreholes on fresh ground waters in the terrace of
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Bb3/eliCTBMETO HA AbJ0OKH HeQTeHH COHAAXKU BbHPXY HpeCcHHUTE MOA3eMHH BOAU B
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0324-0894 (print), ISSN 2535-1060 (online). DOI: https://www.geologica-
balcanica.eu/journal/46/2/pp.-125-133.

ABSTRACT
The area of Kamchiya River’s inflow into the Black Sea has an important role not only as
a natural landmark, but also as a leading factor for the national economy. It has been
subjected for many years to oil and gas exploration, as well as to extraction of deep,
highly mineralized waters containing chemical elements of industrial value. There are
currently only few of the artesian wells related to these activities in the area. Outflowing
water has very high mineralization (over 50 g/l). It is chlorine-sodium type and has
extremely high concentrations of some components. They have formed small salt ponds
around the wells, whose water and salt balance are controlled by the evaporated and
infiltrated in depth water quantities. The abrupt change in the thermodynamic conditions
in the porous part of the wells favours the processes of sedimentation and deposition of a
substance that partially refreshes the leaking surface water and limits the possibilities for
infiltration of highly mineralized waters. Salt infiltration causes enhanced local
salinization of the soils and fresh groundwater accumulation in the present-day sediments
of the Kamchiya River. An assessment of both the dimensions and extent of salinization in
the area of the deep wells is made by applying hydrochemical and geoelectrical survey.
PE3IOME

PaitonsT Ha BimBaHe Ha p. Kamuusga B YepHo Mope MMa BakHa poJsi HE camMO Karo
NPUPOJHA 3a0€NIeKUTEITHOCT, HO U KaTo BoJell (akTop 3a HAalMOHAJTHATa MKOHOMHKA.
Toit € Ounm 00eKT Ha ABATOTOMUIIHU MPOYYBAHUS 32 ThpCceHE Ha HEe(T U ra3, KaKTo W 3a
,Z[O6I/IB Ha I[’[:JIGOKI/I BUCOKOMUHCPpAIMU3UPAHU BOAWU C HCJI IMPOMUIIJICHO H3BJIMYAaHC Ha
IOEHHU XHUMHYCECKHU eHeMeHTH.IIOHaUH”HHeM B paﬁOHa ca OCTaHaJIl CaMO HSKOJIKO OT
MHOT'OTO B MUHAJIOTO, CBbP3aHU C TC3U ,Z[Gf/iHOCTI/I n pa6OTeH_II/I Ha CaMOU3JINB COHOAXM.
M3Tnvamure OT TSIX BOAM ca ¢ MHOTO TojisiMa MuHepanuzamms (Ham 50 g/l ), ximop-
HaTpUCB TUII U C U3KIIIOUYUTCIIHO BUCOKHU KOHICHTPALIMM HAa HAKOW KOMIIOHCHTH. Te ca
o0pa3yBajii OKOJIO COHJKHUTE MAJIKH COJICHU €3€plla, YHHTO BOJEH U COJIEBH OajlaHC ce
KOHTPOJIMpA OT H3MApPEHUTE W HH(UATpUpANIUTE c€ B IBJIOOUYMHA BOJHHM KOJIMYECTBA.
Paskara InpoMsHa Ha TCPMOAWMHAMHUYHUTE YCJIOBUS B IPUYCTUCBATA 4aCT HAa COHOAXKHUTC
6HaI‘OHpI/I$ITCTBa MponeCuTeC Ha yTadBaHC M OTJIaraHc¢ Ha BCIICCTBO, KOCTO YAaCTUYHO
OIIPECHABA U3TUYAIIUTC HA IMOBBPXHOCTTA IIJIACTOBU BOJU UM OrpaHHUYaBa Bb3MOKHOCTUTC
3a  uHOQUATpalus HAa  BHCOKOMHUHepanu3upaHu Bogu  (pazconu).  ConeHusT
HH@HHTpaHHOHeH IIOTOK € IpHYWMHA 3a MHOI'0 MHTCH3HMBHO JIOKAJIHO 3aCOJIIBAHC Ha
MMOYBUTC W NPCCHUTC IMOJA3CMHU BOJU, AKYMYJIUpPAHU B CBBPCMCHHHUTC HACJIAard Ha P.
Kamums. Ouenka Ha 3acojiIBaHETO B pailOHa Ha JBIOOKHUTE COHIAXH € HampaBeHa
NOCPCACTBOM IMPUJIAraHC XUAPOXUMHUYHHU U CIICKTPOIIPOYIBATCIIHU MCTOIH.
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electrical resistivity tomography for studying fissure-karst water-bearing complexes
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Antalya, Turkey, Paper 44018, 5 p. ISSN: 2214-4609. DOIl: 10.3997/2214-
4609.201702529.

JAumoscku, C.C., H.T.CronnoB, X.B.llankos, A.U.Kucbon. 2017, Ilpuioxkenue Ha
€JIeKTPOCHIPOTHBUTETHATA ToMorpadus 3a u3cjieBaHe Ha NYKHATHHHO-KAPCTOBU
BOJAOHOCHU KoMmjiekcHn — Coopuux odoxnaou om 9-mus Kowepec na bBankanckama
2eogpusuzuuna acoyuayus, 5-9 Hoemepu, Awmanus, Typyus, Crartus 44018, 5 c¢. ISSN:
2214-4609. DOI: 10.3997/2214-4609.201702529.

ABSTRACT

The efficiency of the application of electrical resistivity tomography (ERT) for detailed
geoelectrical mapping of near-surface geological section is illustrated by a descriptive
example. The options for differentiation of the section according to electrical resistivity,
provided by the method, are discussed. The application of electrical resistivity
tomography in cases of presence of fissure-karst structures is demonstrated. The presented
results are confirming the geological effectiveness of the discussed approach for data
acquiring, analysis and interpretation.

PE3IOME

EdexTuBHOCTTA Ha MPUIIOKEHUETO Ha ellekTpochiporuuTennara Tomorpadus (ERT) 3a
NETAMIIHO TEOCNEKTPUYHO KapTHpaHe Ha TMPUMIOBBPXHOCTHUS TEOJOXKKH pa3pe3 e
HWIIIOCTpUpaHa C CIUH MPCACTABHUTCICH IIPUMCEP. PaBFHeI[aHI/I Ca BB3MOXHOCTHUTEC Ha
MeTo/a 3a qudepeHIpalHe Ha pa3pesa 1Mo eJIeKTPUIECKO ChIpoTUBIIeHHE. VimrocTprpaHo
€ TMPWIOKEHHETO Ha METOJa IMPHU H3CIEABAHE HAa NMYKHATUHHO-KAPCTOBU CTPYKTYPH.
[IpencraBeHuTe pe3ynraTd MOTBBPKIAABAT T'€ONOXKKaTa €(PEKTUBHOCT HA TPEIONKCHHS
MIOJIXO/1 32 U3MEPBaHe, aHAIN3 U MHTEPIIPETALINS Ha JaHHUTE.
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0007-3938.

PE3IOME

HOCpe,Z[CTBOM CPAaBHHUTCJICH aHAJIM3 Ha MNAHHUTC 3a PCTUCTPHUPAHUTC CBHABPIKAHUA Ha
METaql B TEPMOMHHEPATHUTEC BOJOM3TOYHHUIIM Ha BenmHrpag ca mnpencTaBeHH
pas3iinuuAaTa B CbCTaBa HAa BOAUTC B YCTUPUTC HAXOJUIIIA — quI/IHO, .HTJI[)KGHG, KaMeHI/IHa
u JlparuHoBo. M3mon3BaHu ca pe3yiTaTHTE OT HM3CJIEABaHMA Ha BOAHU Mpobu oT 19
BOJIOM3TOYHHKA, TTPOBEICHN B JlaboparopusaTa Ha YHuUBepcuTeTa B AuTBeprieH (benrus).
Pasriienanu ca BB3MOXKHUTE BPB3KHM MEXKAY KOHKPETHHUTE IIPUPOJHU YCIIOBUS,
TeMreparypara, pH ¥ KOHUEHTpanusATa Ha METAJIM BbB BOJUTE HA BCIKO HAXOIUIIE.
HampaBeHa e omeHka Ha TIPUTOAHOCTTA HAa JOOMBAaHHWTE BOJIU B CHOTBETCTBHE C
HeﬁCTBaHIHTe Y HaC HOpPMHU 3a CBABPIKAHHUCTO HA MCTAJIM B U3IMOJI3BBAHUTC 3a IHUCHC
MUHEPAITHU BOJIH.

ABSTRACT

Through a comparative analysis of data on the registered contents of metals in the thermal
sources in the town of Velingrad are represented differences in chemical composition of
the waters in the four fields — Chepino, Ladzhene, Kamenitsa, and Draginovo. The results
of water samples from 19 water sources obtained in the laboratory of the University of
Antwerp (Belgium) were used. Possible connections between the specific natural
conditions, the temperature, pH and the concentration of metals in the waters of each
source are considered. An assessment has been made of the suitability of the extracted
waters in accordance with the current rules for the content of metals in the mineral waters
used for drinking.
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ABSTRACT
The Dobrudzha Coal Deposit is characterized by complex geological, tectonic and
hydrogeological conditions. The formed aquifers and complexes, on the one hand, hinder
the possible exploitation of the coal deposit, on the other hand they are important for
drinking water supply in the area. The aim of the present study is to develop a 3D
hydrodynamic model in the area of the deposit to elucidate the dynamics of the flow
processes, the hydraulic connections between the different hydrogeological units and the
possibilities for water and mass exchange between them. The model has been generated
with Modflow computer software. Various options have been developed, varying the
boundary conditions and the water conductivity of the main fault disturbances in the area.
With each of the developed model solutions, quantitative assessment of the water balance
elements has been made and three-dimensional solutions for the flow field are obtained.
The obtained results were used for the preparation of prognosis for the occurrence of
negative processes of quantitative and qualitative impact on the groundwater and
ecological consequences for the upper aquifers in the eventual development of the
Dobrudzha Coal Deposit.
PE3IOME

HOprl[)KaHCKOTO BBIIMINHO HAXOJUIIC CC XapakKTCpusupa CbC CIO0XHHU TICOJIOKKH,
TEKTOHCKHM W XHJPOTECOJIOKKH YCIoBUA. DopMUpaIUTE c€ BOJAOHOCHH XOPU3OHTH U
KOMIIJICKCHU OT €Ha CTPaHa 3aTpyAHSABAT CBCHTYAJIHA CKCIUIOATAWA HAa HAXOJUIICTO, OT
JIpyra uMaT Ba)XKHO 3HAUYECHHWE 3a OCUTYpsIBaHE Ha MUTEHAa Bojaa B paiioHa. llen Ha
HACTOSIIOTO M3Cle/iBaHe € pa3paboTBaHe Ha xuapoauHamuyeH 3D mozen B paifoHa Ha
HaxOJIMIIETO 3a M3SICHIBAHE AMHAMUKATa Ha (DUITPAIMOHHHUTE MPOIECH, XUIPABINIHHUTE
BPB3KH MCIKAY OTACITHUTEC XUAPOTCOJIOXKKA CAMHUIN U Bb3MOXHOCTHUTC 34 BOI[OOGMGH n
MacoOMeH Mexay TAX. MomenbT € ChCTaBeH C IMOMOINTa Ha KOMITIOThPHA Iporpama
Modflow. C Hero ca pasriiefaHu pas3ilyHU CLEHApUH, KaTo ca BapUpaHH I'PaHUYHUTE
YCJIOBHUSI M BOJIOITPOBOJUMOCTTA HA OCHOBHUTE Pa3IOMHU HapyiieHus. C BCEKU BapUaHT €
HalipaBC€Ha KOJIMYCCTBCHA OLICHKA Ha CJIICMCHTUTC Ha BOIHUA 6anch H Ca IMOJIYy4YCHU
TPUMEPHHU PEIICHHS 3a CTPYKTypaTa Ha (UIATpAIMOHHOTO moJjie. [lomydeHuTe pesynratu
Ca HUIIMOJI3BAHU TIpHU H3rOTBAHC HA MPOTHO3U 3a BB3MOXHO PA3BUTHC HA HCTATHBHU
IMponeCH, BKIIIOYHUTCIHO KOJIHMYECTBCHO M KAa4YC€CTBCHO BLSI[CI\/'ICTBI/IG BBpPXY IMOA3CEMHHUTE
BOAH, BOACIIN OO CKOJIOTUYHU MOCICACTBUA 3a OTTOPCIICKAIUTC BOOJOHOCHU XOPU30HTHU
MIPU €BEHTYAIHO pa3paboTBaHe Ha JJ0OpyIKaHCKOTO BBIITUIIIHO HAXOIUIIIC.
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ABSTRACT
Significant parts of important aquifers in Bulgaria are affected by the long-term in-situ
leaching of uranium, using acid in borehole systems with reinjection. This is the case with
the Momino uranium deposit formed in the lower part of the Neogene-Quaternary
sedimentary complex, filling the Thracian depression. In this complex is formed one of
the main sources of water supply in this part of the country. In order to assess the actual
status and to predict the future changes in the quality and composition of the groundwater
in the region of the deposit, mathematical models of the Neogene-Quaternary aquifer
complex on an area of over 1000 km? are developed. Using the Modflow software, a basic
3D flow model of hydrogeological conditions in the area of the deposit is developed,
taking into account the exploitation of groundwater in the region. Based on the compiled
basic flow model, using MT3D-MS computer program, mass transport 3D models are
developed to predict the movement of conventional, prior and radioactive contaminants
after cessation of uranium extraction, by the example of sulfate ion, arsenic and uranium
dioxide. Utilizing the mass transport models, maps are created to illustrate the spatial
extent and intensity of groundwater contamination for different periods up to 2030.
PE3IOME

hdHOFOFOHHIHHHHT T'€OTEXHOJOINYCH HO6HB Ha ypaH 4Yp€3 KHCCIWMHHO H3JIY>KBAaHC CbC
COHAAXHHU CUCTCMU C PCUHIKCKIUA € 3aCCTHAJ 3HAYUTCIIHU YaCTHU OT BAXXHWU BOAOHOCHH
xopu3oHTH B bbarapus. EnuH ot Haii-ronemuTe OOCKTH OT TO3M THUII € YPAaHOBO
Haxoauie ,Momuno*. Haxomumero ce pasmnonara B J0JHaTa YacT Ha HEOIEH-
KBaTEpPHEPHHS BOJIOHOCEH KOMILIEKC, KOWTO € (OpPMHpaH B CEAMMEHTHUTE, 3aIbJIBAIIN
Tpakuiickata penpecus. To3W KOMIUIEKC € €IMH OT OCHOBHHUTE H3TOYHULM 3a
BOJIOCHAOIIBAaHE B pETHOHAJEH IUIaH. 3a YCTAHOBSBAHE PEATHOTO CBHCTOSHUE U
MIPOTrHO3UPAHC Ha 6’[:,Z[GH_II/I INpOMCHU B KaueCTBaTa W CbCTaBa Ha NOA3CMHHUTC BOIAU B
paﬁOHa/Ha 00€eKTa ca ChCTaBEHHU YHCICHHU MOZCIIM Ha HCOTCH-KBATCPHCPHUA BOAOHOCCH
KOMIUTeKe Ha mromt Hax 1000 km?. C mporpama Modflow e cheTaBeH XHAPOIHHAMUYCH
MOZCII Ha BOJOHOCHHUSA KOMINUICKC, IIPU OTYUTAHC HA CHIICCTBYBAIllaTa CKCIIJIOATallusd Ha
noA3eMHUTE BOJU. basupailku ce Ha To3u OCHOBEH Mojeln, ¢ nporpama MT3D-MS ca
pa3pabOTeHH  MHUTPAIlMOHHW MOJENW 3a TPOTHO3MpPAHE Ha JBHKEHUETO Ha
KOHBCHIWOHAJIHU, HNPHOPHUTCTHHU W PAJUOAKTHUBHU 3aMbPCUTCIM 110 MHOpUMCpa Ha
cyndarHus WOH, apceHa M E€CTECTBEHHUS ypaH, Clie]] NMpeKpaTsBaHe Ha ypaHOJ00HWBA.
HOCpe,Z[CTBOM MUT'PAIIUOHHUTC MOACIIN Ca CbCTAaBCHHU NPOTHO3HU KapTU, WIIOCTPUpPALIN
IMPOCTPAHCTBCHUA 00xBar u HHTCH3UWBHOCTTA HAa 3aMBPCABAHCTO Ha IIOJA3CEMHHUTE BOAU 3a
paznuunu nepuoau 10 2030 r.
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ABSTRACT

A generalized conceptual scheme of the hydrogeological conditions in the region of the
Krasnovo thermomineral field is developed. This concept is implemented in a three-
dimensional model of the flow structure. The modeled area includes the upper part of the
thermomineral reservoir to a depth of 400 m and covers a territory of about 72 kmZ.
Within these boundaries four hydrogeological units are determined: a fault-fissure
conductive complex, a fractured poor water-bearing complex, a fault-drainage spring
complex, and a Quaternary-Neogene aquifer complex. By the developed flow model are
calculated the water balance revenue and expenditure elements for the fault-fissure
complex and for the spring complex. The obtained model solutions are used as a base for
the performed quantitative assessment of the Krasnovo field water resources. The
boundaries of the sanitary protection zone around the existing facilities for extraction of
thermal mineral waters are determined. The computer programs Modflow and Modpath
are used.

PE3IOME

Pa3zpaborena e oOma KOHIENIUS 3a XUAPOTCOJIOKKUTE YCIOBUS B pailoHa Ha
TepMoMUHEpanHo Haxonuine KpacHoBo. KoHuenTyanHata cxema € MMIUIEMEHTHpaHa B
TPUMEpPEH MaTeMaTWYecKH MoJel Ha (QWITPalMOHHOTO Tmoje. MogenHata obiact
oOXBama MOAMOBBPXHOCTHOTO MPOCTPAHCTBO BBB BOJOCOOpa HA HAXOJHIIETO Ha
TEPUTOPHUS C TUIOL] OKOJO 72 km’? u 10 aBen6ounHa okono 400 m. B Tesn TpaHUIM ca
JETEPMUHUPAHNA YE€TUPU XUIPOTEOJIOKKU €IUHHUIM - PA3IOMHO-IIYKHATHHEH IMPOBOJISIII
KOMIUIEKC; ITyKHaTHHEH CJ1a00 BOJOHOCEH KOMIUIEKC, pPa3IOMHO-IPEHaKEH W3BOPEH
KOMILJIEKC U KBaTepHEP-HEOT€HCKU BOJOHOCEH KoMmruiekc. C (unarpanroHHuss Moaen ca
U3YHCIICHU TPUXOAHUTE W PA3XOJHHUTE EJEMEHTH OT BOJAHHUS OanaHC Ha Pa3JIOMHO-
NYKHATUHHHS TIPOBOJSAII KOMIUIEKC W Pa3IOMHO-APEHAKHUS M3BOPEH KOMIUIEKC. Bb3
OCHOBA Ha MOJETHHUTE PEIICHHs € HallpaBeHa KOJMYECTBeHA OIICHKa Ha BOJHUTE pECypcH
Ha Haxoxume KpacHoBo. OrmpeneneHa € CaHUTApHO-OXPAHUTEIHATA 30HA OKOJO
JCHCTBAIINTE CHOPHKCHUS 3a JOOWB Ha TEPMOMHHEPATHH BOAHM. M3moms3BaHum ca
KoMImoThpHUTE nporpamu Modflow u Modpath.
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PE3IOME

B Hayunata cratus ca OOOOLICHM pE3yATaTUTE OT NPOBEIACHUTE XHIPOTCOIOKKU
IPOyYBAaHHUST ¥ MAaTEMaTHYCCKH MOJICTTHU H3CIIC/IBAHMS 3a ONpEJCNITHE Ha BOJHUTE U
TOIUIMHHH PECYypCM Ha TEPMOMHHEpaIHO Haxoaumie Xapmawnu, FOxHa bwirapus.
MuHepanHaTa Boja ce JOOHMBa MOCPEACTBOM JBa IBJIOOKH COHIaXa W TpPUTEkKaBa
neyeOHM cBoicTBa. Matematudeckuar ¢uirpanuonen 3D moxmen e pa3paboTeH
nocpeacTBoM komntoTepHaTa nporpama Modflow. TIpencraBena e akryanna uHGopMarms
3a ChCTaBa, KAYECTBA U JICYCOHO-TPOPHIAKTHYHUTE CBOMCTBA HA MIUHEPAIHATA BOJIA.

ABSTRACT

Present scientific paper summarizes the results of the hydrogeological studies and
mathematical modelling made to determine the mineral water and geothermal energy
resources of the thermomineral field Harmanli, South Bulgaria. Mineral water is extracted
by two deep water-wells and has healing properties. The mathematical 3D flow model has
been generated with Modflow software. Updated information on the composition,
properties and therapeutic-prophylactic properties of the mineral water is presented.
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PE3IOME

[IpencraBeHu ca OCHOBHUTE pe3yiTaTH OT KOMIUIEKCHO HW3CJIE[IBAHE Ha IMPOIECUTE Ha
UHTPY3Us Ha MOPCKM BOAM B KpaillOpekeH BOJOHOCEH XOPH30HT M IMOCIIEIBAINTE
MIPOMEHHU B ChCTaBa M KAa4eCTBATa HA MOBBPXHOCTHUTE U MOJ3EMHHUTE BOJAM BBHB BIIaXKHA
30Ha ¢ MexayHapoaHo 3HaueHue (Pamcapcko mscro). [locpencTBoM XUIPOXHMMHYHH,
FEOENeKTPUYHU U XMJIPOJUHAMHYHM  METOAM  Ca  OLEHEHHM  KOJMYECTBEHO
MPOCTPAHCTBEHUTE TPAHUIIM, CIOKHOTO B3aUMOJCUCTBHE M TE€HE3HMCa Ha Pa3IUYHUTE
TUIIOBE BOJM B pailoHa Ha 3alllUTeHaTa TEPUTOPHUSL.

ABSTRACT

The article presents the main results from a complex study of the processes of seawater
intrusion in a costal aquifer and the subsequent changes in composition and qualities of
surface waters and groundwater in a wetland of international importance (a Ramsar Site).
Hydrochemical, geoelectrical and hydrodynamic methods are applied in order to estimate
quantitatively the special boundaries, the complex interaction and the genesis of different
types of water in the region of the protected area.

3abenesxncka: Pe3toMupaHWTE HaydyHH TpPYAOBE Ca HOMEPUPAHH  CBIJIACHO
M3M0JI3BaHaTa HOMepalnusa B mnpeactaBeHus: B IIpunoxenne Ne 7 mblieH CIUCHK Ha
myOJIUKaoOHHATa ASHHOCT Ha Jo1l. A-p Hukomait CTosHOB.
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