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BA.HHEO.JIOf AOHEHKA

Tazu OagHEOJIOTHYHA OlEHKa yHOCTOBepﬂBa,"iiie:-'Mrrl anHaTta BOja, J00MTa OT BOJOB3EMHO

CHOPBKEHUE "

,,conoaxc Ne 3BII 2
Haxoouuwie Ha MUHEpPAIHA 600a ,, XacKO6CKU MUHEPAIHU oanu”, c¢. Munepannu oanu, 0oOWUHA
Munepannu 6anu, odracm Xackoso nva CJIC/THUTE:

A. Teonoycku U XuopoaoHcKu XapaKmepucmuru .

MecmonoJioxceHue

Haxo/uine Ha MAHEpaIHa BOJa ,, XaCKOBCKH MHHEpalHi GaHu" € pasnoNIOKEHO HA TEPUTOPHUATA
Ha ¢. MuHepanHu GaHH, KOETO e HaMUpa Ha OKOJIO 20 kM OT rpaj XacKoBo, 110 BT CBHP3BAlll C. I'opcku
u3zBop U rp. Kbpkany. Bendkd BOJOB3EMHH CHOPBIKEHUS Ca PA3MOJIOKEHH B 3alla/IHATE KOHTYpH Ha
LleHTpaJIHaTa YacT Ha ¢. MuHepalHi Gady B JIMHEEH PeJl C HANPaBJICHUE C3-10ONn.

dopmupauia cpeoa Ha MuHepaiHama 600a

Haxomunie ,,XacKOBCKH MHHEPATHH Ganu” B MHHAIOTO € IPEACTAaBISBAIO HU3 OT MHOXECTBO
ecTeCTBEHH TOTLTH M3BOPH, OJIMKAIIH Ha KOTH MEKLY 263-277 m.

[opemure BomM B MunepaiHu GaHu W3BMpAT OT TEKTOHCKM CHJIHO HATPOIICHH W/ WIH
XHJPOTEPMATHO ¥ YACTHIHO-KOHTAKTHO IIPOMEHEHH JIATUTH (TpaxuTH) U JATUTHH OPEKYH. Pasnomenara
¥ HAITyKaHa TepMOBOJIOHOCHA 30Ha JIOCTHTA pmpuna ot 10 M (T'. Bacunes, 1941 r.).

Haxoaumero Mo CBOUTE CTPYKTYpPHH 0cOGEHOCTH € efHA THIMYHA pasjioMHO - IMyKHATHHHA
TEPMOBO/IOHOCHA CHCTEMA. EcrecTBeHATE M3XO/MINA (M3BOPH) ca CBbp3aHH C ,Bbancku paznoM™, KbJETO
ce e (opMupana JpeHaKHO-U3BOPHA 30Ha C JUbIDKMHA 0K0JI0 500 MeTpa M MHMPOYHHA OKOJIO 10 metpa.
BaHCKMAT pa3jioM € Pa3BHT Ha TrpaHuuara JaTuTH H pHOIAIUTH (TpaxMpHOAIUTH) U € YCIIOXKHEH OT
MHOKECTBO YCIIOPEIHM ITyKHATHHH.

®OpMHPAHETO HAa MMHEPAIHATE BOJM CTaBa 1pes pH(UITPAIUs Ha BAJICKHU BOJHM U/ PeIHH
BOJIM IO CUCTEMUTE OT TEKTOHCKH HAPYHICHUA B JIbI0OUNHA.

B paiiona chiecTByBa J00pe n3paseHa reoTepMHYHA aHOMAIHs. B IpeHaKHO-H3BOpHATA 30Ha, Ha
CPaBHHUTEJIHO MAJIKH IBIOOYMHY ca YCTaHOBEHH TEMNEpaTypH, nocruramu 60°C. BucokuTe TeMnepaTyph
Ha edy3MBHHTE CKaIM M Ha XUIAPOTCPMHTE. aKyMyJMpaHH B TSAX C€ AbDKAT Ha nocieanara (aza Ha
KUCEJIHS BYJIKaHU3BM.

BojosmecTBamma cpea (KOIeKT
3agpyra Ha BTOPH CPETHOKHCEN BYJIK
JKIJIHA B OJIM30CT /10 TEKTOHCKUTE Ha

3apyra Ha BTOPH CPEIHOKUC

ZRA MAR pasIHUTE BOJM) Ca npeOHOnopGUpHUTE JTATUTH OT
J;isM"'(7)5’~Pg3)\..’;.\Cpe11aTa e MyKHATHHHO-MOPOBA /10 MyKHATHHHO-
AEHIAS

unypKanuzeyM (7h Pgs)
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3ajpyrara ydacTByBa B JOKAJIJICPHHsS KOMIUIEKC Ha BOpoBHMIIKATa BYJIKaHOTCKTOHCKA ACTIPECHs
(VBanos, 1972 r.). 3agpyrara (axTu4eckd OTroBaps Ha: XOPH30HTa Ha II cpemHOKHUCEN BYJIKaHHU3BM
(UBanoB, 1960 T1.), BTOpPH OJHMIOIEHCKH XOPH3OHT (Topanos, 1960 r.), edysusra Ha OUOTHUT-
NHpOKCEeHoBHTE NaTuTH ©u aHae3uTd (bosnos, Maspyruues, 1961 r.) Waum Ha Yj€HAa Ha BTOpHS
CpEIHOKHCEN BYJIKAaHU3bM OT JoKaiepHus Komiieke (VMsanos, 1972 ol

ByIKaHUTUTE JIEKAT BBPXY IIBCTPA MOUIOKKA, KATO IPECHYaT U MOKPUBAT MATCPHATIUTE Ha:

KpyMmoBrpajckara rpyna, OpeKYOKOHIJIOMEpaTHaTa 3a/pyra, MeprejHo-BapoBHKOBATa 3apyra,
3ajpyraTa Ha 'bpBHsl CPEJHOKHCEI BYJIKAHU3bM U 3a/pyraTta Ha bPBUs KUCEIl BYJIKaHH3bM. IToxpusar ce
HOPMAJIHO OT MaTepUalnTe Ha BTOPU KUCEN BYJIKAHU3bM HJIM JOIMHPAT [0 TAX I10 PasjioMH; OCBECH TOBA CC
IpecuyaT OT MHOYKECTBO KHCEJIH M CPEJTHOKMCENH JaiKu OT JaHKOBHSA TEH3UOHEH KOMILICKC (bostHoB U
ap., 1960 r.).

Bagpyratra Ha Jnatuture (Tpaxuth) ot Il-ta ¢dasa Ha CpPEJHOKHCENHMs MANCOrCHCKH
Byskanu3sM(7A°Pgs) B CeBepousrounara Pojoncka 00macT € Hai-IIMPOKO pasnpoCTpaHEHa. JlatutHU
JIaBOBM TOTOIM, JIABOBH OPEKUH, ¥ HO-PS/IKO - KYTIOJIH OT KBapIUIATUTH, 3aIbJIBAT {BJIOOKOTO CTPYKTYPHO
IOHMKEHHE 3anajiHo oT MuHepanuuTe Ganu, Mexay bykoBckara peka u puna Meukosen. Jlatuture ca
IIPEIMMHO €JIpO U CPeTHONOPOUPHH, B ABIO0UHHA U ¢ APEOHONOPOUPHH HPOCIOHKH. Wsrpagenu ca or
IJIArMOKJIa3, KauueB (eJImmar, NMpOKCeH 1 OMOTHUT, Cpell IUIarMoKIa3oBa W CaHWIANHOBA MUKPOJIMTHA
ocuoBa (A. Kynos, 1991r.). Xapaktepusupar ce KaTo yJITpakajlueBH - C BACOKO ChABPXKAHUC HA K>0 — no
6,6 Ternosau % (Y. Yanev et al., 1997).

JlebenuHaTa Ha JIATUTUTE, 110 JaHHUTE OT COHJAKHTE 3a MPOYYBAHE HA PyIHHTE HAXOAHUIIA CPEN
51X, HagBumasad 1500 m. [To reoXpoHOIOKKH METO/I T€ ca JATUPAHHU C IOJTHOOJIUTOIICHCKA BR3paCT - 31-
33 min.rox. (Lilov, P. et al., 1987; Y. Yanev et al., 1997r.).

IHooxpaneane HA HAXO0ULLEMO

30HaTa HA ©CTECTBEHO IOJXpaHBaHE HAa HAXOJMINETO CHBIAJA C PASKPUTHETO Ha JIATUTHUTE
(7)°Pg3) Ha 3eMHaTa OBBPXHOCT. POPMUPAHETO HA TEPMO-MHHEPATTHUTE BO/IM CTaBa 1pes3 UHOUITPaLMS
Ha BAJIEKHU BOJM W/HIIA PEUHH BOJIM 10 CUCTEMUTE OT TEKTOHCKM HAPYIIEHHUS B XbIO0UMHA.

30HAaTa HA E€CTECTBEHO JPEHHpaHe Ha HAXOJMUIIETO Ce MapKHpa OT MECCTOIOJIOKCHHETO Ha
eCTECTBEHHTE M3BOPH 110 IpocTupaneto Ha banckus pasnom. M3popure ca BB3XOMALUIM M U3IA3AT II0
TEKTOHCKH IyKHATHHH Ha a0COMOTHH KOTH 263-277 M.

Kojiekmop Ha MuHepainama 6004

BojoBMecTBama cpeia (KOJEKTOp Ha MUHEPaTHWTE BOJM) ca JIATUTHTE OT 3ajpyra Ha BTOPH
cpeaHOKHICeN ByIkaHu3bM (7)°Pgs). Cpesata e nyKHaTHHHO-TIOPOBA 10 TYKHATHHHO-XKUITHA B 6mM30CT 710
TEKTOHCKHUTE HapyLICHUS.

Excnioamauuonen 6000U3MOYHUK HA MUHEPAIHA 8600d 6 HAX00UUWLEMO

EKCIIOAaTAIlMOHHY ChOpbKeHHs 0T Haxoaumero ca Conmax Ne2BII, conpax Ne3BII, connax Ne
4BIT u KEM Ne 5.
Connax Ne 3BII e nmpokapan Ha kota 266,00 M., npe3 1958 r. 1o apnbdounHa 290 M.
[IpeMHHATHSAT re0JI0KKH pazpes oT conyax Ne 3BII e cieuus:
-0t 0,00 10 1,20 M — HacuIl OT €ApHU CKaJTHU pBOECTH KBCOBE C INIMHECTO-TIECHUWINB 3aIIbJIHUTEI, ()
- ot 1,20 10 290,00 M —TpaxuTH ¥ JaTUTH, CABOYEPBCHUKABU U CHBO3€EJICHH, HAITyKaHH, J10 CHJITHO
pa3apoOeHH, TEKTOHCKH OpeKIMpani i MUJIOHUTU3HPAHK B HHTEpBAJIA 126-132 M, B 1b1004MHA
pejlyBaHe Ha OTHOCHUTEIHO 3/IpaBU U HallyKaHH JIATUTH (puomanuTH), 7A3 Pgs;
Kouctpykuus Ha Connax Ne 3BII e ciennara:
- 01 0,00 10 111,0 M — 06cazeno cbe cToMaHeHa o0cajHa KOJIOHa ¢ 127 mmMm;
-or 111,0 10 290,0 M - COH;:znpaH/gg*_ 2
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Boaen 00eKT EKCILIOATAIIHOHHH pecypeH oT TemnepaTtypa EKCIIOATAIHOHHHA PECYPCH OT XHAPOreoTepMa.IHa
MHHEpPAJHA BOAA eHeprus
Qgrt Qgr2 Qurs T Qeri T G exe
(s1/cex) (o1/cex (s1/cex (°C) (s1/cex) {(26) (kJ/s)
Haxoaume Ha MHUHEpaiHa
BOJA »XACKOBCKH 12,61 18,92 - 58,4-58,6 24,10 ¢y N2BIT+ CadedBI 43,40 | 4382,50 cy noBir+ ConeaBil
MHHEPAJHH Ganu, 6,10 ¢, y3nil 1111,8 ¢ i
o6muna MuHepannu 6anu, 1,33 s 43,50 | 243 xenes
obnact XackoBo- 43,60
W3KJIOUUTEIHA  JUbpIKaBHa
c0OCTBEHOCT
31,53

U TEXHHUYECKU BB3MOXHHUSA 11e6m HAa BOJIOB3EMHOTO CHOPBKEHHUC!

Boaos3emMHO TexHu4yecku Kora JlomnycTumMo Jlonycruma JlonycTuma KoTa Ha Temneparypa
ChOPbKEHHUE! Bb3MOKCH JIBH MOHMKEHUE JIbI00YMHA HA JIMHAMMYHOTO BOJHO
1e6UT Ha Snom. BOJIHOTO HMBO, HUBO,
BOJIOB3EMHOTO
ChOPBIKEHHE
Q (n/cek) M M M M TEC)
6,10 264,95 115 - [ToMnaxHO 58,50
Conmax Ne 3BIT 1o kota 263.80
Kanmupane

KanTupanero Ha COHJaXa € M3BBPIICHO, Karo OKOJIO eKCIIoaTallMOHHATa KOJIOHA € U3rpajeHa
GeToHOBA (KaNTakHa) maxTa ¢ Abiooduna 3,80 m. VerueTo Ha IaxTara € KBaapaTHO ¢ BHHIIHU pasMepu
1.4 x 1,40 M 1 BrTpewnnn 1x1 M. KanTaxHara maxTa ce 3aTBaps ¢ METAICH Karak.

CaHumapHOo-0XpPAHUMEIHA 30HA

Coe 3amosen Ne PJ1-200/26.02.2003 r. Ha MMHHACTBPA Ha OKOJIHATa cpejia U BOJMTE € yupeaeHa
CAaHMTAPHO-OXPAHUTEIHA 30HA Ha HAXOJMWIIC . XackoBcKH MuHepamHu Oanu®, c¢. Muneparnu Oanu,
ob6mpmHa Munepannu 6any, 061acT XacKoBo.

b. Cocmas:

1. AHHOHH mg/l eq% 2. Katuonn mg/l eq%
B 3,96 0,949 NH4* < 0,05 0,000
oF 63,82 8,196 Li* 0,14 0,085
S04 839,87 79,601 Na* 318,70 58,387
COs*" < 6,00 0,000 K* 21,84 2,353
HCOs~ 144,00 10,747 Ca® 180,36 37,907
HSiO3” A - Mg 3,16 1,095
NO;5” 6,90 0,507 Fe-061mo(*") 0,49 0,037
NO-" <0,05 0,000 Mn?* 0,89 0,136

Cyma: 1058.,55 ~100,00 Cyma: 525,58  ~100,00
Cyx ocrarbk npu 180°C 1492 mg/1 H>Si03 74,70 mg/l
Cyx octarbK mpu 260°C 1460 mg/l O61ma MuHepaIu3aus 1659 mg/l
EneKTponpoBOIMMOCT 2060 pS/cm BbraepojeH TMOKCH 20,68 mg/l
pH 188 CepoBo1OPOJI 265,88 mg/l

N JleOut 6,11/s

Temmnepatypa 3.5

Sy A, A
MHPHUC.

Bruinen BU: Bosara e Guctpa, 6 hBéTHa;-(Besinaihl"-
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3. MukpoeJaeMeHTH (mg/l)
AyMUHUA 0,12 OJ10BO < 0,010
ApceH 0,0140,005 CeneH < 0,010
AHTAMOH < 0,005 YKuBak < 0,001
Kaamuii < 0,005 JRZ850 0,080
Xpom < 0,005 bapuii 0,022
Men < 0,050 bop 0,443
Huxen < 0,005 [{uanuau < 0,010

Jlannume ca cvaaacio IIpomoxonu om usnumeane Ne 155 om 01.07.2016 e. na Cneyuanusupana nabopamopusi 3d
ananusz Ha MuHepanHu 800U KbM L HCB®TP” EAJ ep. Codus, I[Ipomokon 3a KOHMPOL HA goou Ne 151 om
17.11.2016 2. na P3H Xackoso.

4. PaquoJJOru4Hy noKa3areiu

O0611a 0- aKTUBHOCT 0,41+0,12 Bg/l Panon-222 132,5+7,5 Bq/l
O6uia B- aKTUBHOCT 1,28+0,18 Bg/l EctecTBeH ypaH 0,000069+0,000017 mg/l
Pannii-226 0,21+0,05 Bg/l OO011a MHAMKATUBHA J103a 0,043+0,010 mSv/year

Jaunume ca cv21acho 1Ipomoxonu 3a KOHmpoL Ha PAOUOI02ULHUME NOKA3aMEeIU HA gooa Ne W 429a u Ne W 429b
om 19.10.2016 2. na Op2an 3a KOHMPOJL OM 6uo A npu HL[PP3. '

5, Mukpo0H0JOrHUHH NOKA3aTe1H

O6u1 Opo#t KOJOHKUU Ha ’KU3HECTIOCOOHH Ewepuxus Koy 1ipu 37 1 44,5°C 0/250 cm®
MUKpoopranuzmu npu 20 10 22°C 3a 72 4. <20KOE/cm®  ®eKajHu CTPEenTOKOKH (eHTEPOKOKH) 0/250 cm®
O611 6poit KOJOHKH Ha KU3HECTIOCOOHH Criopoo6pasyBsaliy CyipuTpeynpaiii
mukpoopranusmu npu 37°C 3a 24 4. <5 KOE /cm®  aHaepoOHM GakTepuu 0/50 cm®
Konudopmu nipu 37 1 44,5°C 0/250 cm®  TlceBoMoOHac aepyruHosa 0/250 cm®

Jlannume ca_Cb2lAcHO IIpomokoi _om__U3NUMeane Ne JIMII 165 om 17.06.2016 e. Ha TparcepanuieH
wszcnedosamencku yenmup ., Okonina cpeda u 30pase " npu P3N Kwvpooicanu.

3akioueHue:

O6mara MMHEpaIu3alys Ha MAHEpaIHaTa BOA OT COHJAX No 3BII, Haxouile Ha MUHEpaIHa
BOJIA .. XaCKOBCKM MUHEpaNHu 6aHu”, C. Musiepasiay 6anu, oOumHa MIUHEpaTHI 6anu, o0acT XackoBO
e 1667 mg/l. Xapakrepusupa ce KaTo BUCOKO MUHEpAIN3HPaHa, XUIIepTepMaTHa, cysdaTHO-KaIIUEBO-
HATpHMEBA M CHJIMIMEBA BOJA, ChH/BpKaIA dyopun, 6e3 caHMTapHO-XUMHYHU H MMKPOOUOIOTHYHI
npu3HaIy Ha 3ambpcsBane. ChABPKAHKETO HA W3CIIeIBAHUTE MHKPOKOMIIOHEHTH W CTOMHOCTHTE HA
paIHOJIOTHYHUTE MOKa3aTelH (Ciie/l M3BbpIIeHa eKCITepTHA OlICHKa Ha 001IaTa HHAMKaTHBHA J03a) ca B
IpaHMIMTE HAa HOPMHTE 33 MHUHEPAIHH BOJM. Bongata uMa cTabWwieH (QU3MKO-XHMHUYEH ChCTaB 1
CBOMCTBA W OTroBaps Ha HW3HUCKBaHHWATA Ha Hapenba Ne 14 3a KypopTHHTE PECypcH, KYPOPTHHTE
mecTHOCTH 1 Kypoptute (JIB, 6p. 79 ot 1987 r.. mocut. u3M. 6p. 70 o1 2004 r.).

B. Ceoucmesa:
JTeuebno-npodpuiakmuynune ceoucnea Ha godama ce OIpeNeNiT OT HelHaTa BHCOKA
MUHEpaIM3alys ¥ HAIMYMETO Ha cyndaTHu, KaJllMEBH, HATPUCBU H dayopan HoHu, M Ha
MeTacHJIMIMeBa KHCEIMHA B KOJOHMJIATHO CHCTOAHHE. [MuTeiinoTo OagHEOJIEYEHUE C TO3M THIl BOJH
oKa3Ba BB3JCHCTBHE OCHOBHO BBPXY CTOMAIIHO-YPEBHUA TPAKT, JTHYHO-4epHOIpOOHATa U OBOPEUHO-
OTHCNATEHATA CHCTeMH. Bojnara—cmemara 3a JIGKOCTEICHHO HaMmaJisBaHe XHUIlepal|JIuTeTa Ha
CTOMAIIIHUS COK, CTHUMYJHpa :;Ha;frylk‘é;fh?%mannme npTHmA M uMa crabutenen epexr. Bonara
OKa3Ba aHTUBB3NAJIMTEIICH U /,‘e";rpkcuqe?ﬂ‘ fc‘(b\é‘iici_\\ Haymuuero Ha cy/1paTHH HOHM yBenHUaBar 1Hypesard.
®nyopHuUTE HOHHM TIOTCHIUMP T?Txg’t‘HTdréHegaTa‘ 5‘\
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Ilpu_usnonzeane 3a_numeiino 6anneoneuenue u banneonpodunakmura (cieo cvomeemnomo
memnepupane 0o 35-37°C) okasBa 61aronpUsTHO Bb3IeHCTBHE TIPH CIICIHUTE 3a00NISBAHUS: CTOMALIHO-
YPEBHH (XPOHMYHM TaCTPHTH M TaCTPOLYO/JEHUTH, €HTEPOKOJIMTH, A3BeHA OONeCT W Ip.); KIBYHO-
YEPHOAPOOHH (XKIBYHO-KAMEHHA (OJIECT, XPOHMYHHM XOJCIMCTHTH, XOJAHTHTH, XOJIAHTUOXETIATHTH,
XPOHHHH XCNATUTH, AMCKAHE3UH Ha HUIBYHWUTEC IBTHINA M Jp.); OBOPEUHO-YPOIOTHYHH (XPOHHUHH
NHEOHCPUTH M IHCTUTH, He(POIMTHA3A, YPOIMTHA3d, CHCTOSHUS CJIel JUTOTPUIICHS U Jp.);
MeTabOoIUTHH (To/1arpa, 3aTIbCTABANE, MabeT u JIp. ).

IIpenopbuntenno e muTeiiHoToO GanHeoeueHue 1a GBle MPOBEXKIAHO HA KypCOBE He IO-JIbJITH OT 4 -
6 CeIMMIIH O/ JISKAPCKH KOHTPOJL.

Hsnonseanemo na munepainama 60da 3a numeiino banneoneyenue u O6anHeonpoduIaKMuKa ¢ no
JIeKAPCKO HA3HAYeHUe, NPU CNA36AHEMO HA CIMPO20 ONPeOeieHU MeMOOUKU U 003UPOBKU (KOIUYECMEO HA
npuemama _600d, _memnepamypd U HA4un _HA__NPUEMAHe, NPOOBINCUMEIHOCH HA  1ewebno-
npogunakxmuynus Kvpc).

Ilpu_usnonszeane 3a evHuwino 6anneoneuenue u_oanneonpoduiakmuxa (cne0 cvomeemHo
memnepupane) OxkazBa ONarONpPHSTHO BB3JAEHCTBHE IIPH CICAHHTE 3a0ONsABaHMs: Ha OIOPHO-
ABUTATEJIHUS amapar (IereHePaTHBHE ¥ Bh3NATUTETHN (B PEMHCHS) CTAaBHH 3a00JSBAHMS — apTPUTH,
CIOH/IUJIOAPTPUTH, aPTPO3H, PEBMATOM/IEH apTPHT, AHKHIO3MpAIl CIIOHIMJIOAPTPHT M Jp.); Ha
nepuepHaTta HepBHAa CHCTeMa (IMCKONATHH, PAJMKYIHTH, IUIEKCHTH, W Ap.); OPTONEAUYHH W
TPaBMaTOJOTUYHM  3a00NIsIBaHMs (32 pas/BMKBaHE IIPH [OCTTPaBMATMYHH M  TOCTONEPATHBHM
CBCTOSIHMSA); KOXKHH 3a00/BaHus (XPOHUYHHA HeCTlelM(UIHM JEPMATHTH, ATONMYHI IepPMATHTH U Ip.);
TMHEKOJIOTHYHH 3a00JIsBaHHs (XPOHHYHH HECTICHH(UYHN a[HEKCHTH H 1p.) H JIp.

llpomusonoxazanua 3a 6vHwHo Ganneonedwenue: cneyuuuHu - 3A00NA6AHUS;  OHKONOLUYHI
3a60146anUA, UHGEKYUO3HU 3a60196aHUA; 3a00IA6AHUSL 6 OCIMBD CMAOUTI U O0eKOMNeHcupana QyHxyus
Ha opeanu u cucmemu, XUbC - pumvmnu napywenus; enuiencus.




