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FNABHATA LUEN HA NPOEKTA E:

CbxpaHABaHeTO M Ba/JOpM3aUMATa Ha
CTapy MMHM M Kapuepu B TPaHCrpaHuuy-
HWUA PalOH 3a TYPUCTMYECKM LeNMU upe3
yKpenBaHe Ha CbTPYAHMYECTBOTO M Mo-
BULWIABAHE HA KamnauMTETa Ha MECTHMTE
3auHTEepEeCcoBaHn CTPaHM.

THE PROJECT’S GLOBAL OBJECTIVE IS:

The preservation and valorisation
of the old mines and quarries of
the cross-border area for tourist

purposes, by strengthening cooperation
and enhancing capacities of
stakeholders.

local

OCHOBHMAT pesy/siTaT OT NpoeKTa ce
CbCTOU B MHTEPBEHLUMU NO pexabunuta-
uMa 1 Basiopusaums, CbOTBETHO Ha CTa-
puTe MuMHM B MagaH B bbarapmsa u He-
pabotelwunte Kapuepu B AcBecToxopu B
Mbpuma, BKAKYMTENHO HEo6XoAMMUTE
Npoy4YBaHuA.

The main output of the project
concerns rehabilitation and
valorisation interventions of,
respectively, the old mines of Madan
in Bulgaria and the idle quarries of
Asvestohori in Greece including the
necessary studies.

BAZIKOZ ZTOXOZ TOY EPIOY EINAI:

H owatipnon kat aflomoinon maAaiwv
opuxeiwv kat Aatopeiwv otn Siacuvopt-
aKn TEPLOXN Yld TOUPIOTIKOUG OKOTIOUG
HE TNV EVIOXUON TNG OUVEPYAGIAG KAl TV
augnon TG KavotNTag TwWv TOTKWY @o-
pEWV.

=

To kUplo amotéAecpa Tou £pyou Ouvi-
oTatal o€ MApePBACEIG ATOKATACTACNG
kat aflomoinong, avtiotoixa, Twv maiat-
WV opuxeiwv oto Mavrdv tng BouAya-
plag Kai Twv avevepywy AATOUEiwy oTo
AcoBeotoxwpl otnv EAAGSa, oupnephap-
Bavopévwy Twv anmapaitntwy £pEUVWV.



OBLUHUHA MAJAH U3MBIHN CNEAHOTO:

g

i L O

Hai-ronamata aTpakuums Ha nNpoeKTa e
npeBbpHaTaTta B My3el 3aKpuTa MMHHA
nspaboTtka ,,Cnonyka“. Ts e obe3onaceHa,
OCBETEHA M LANOTO Tpace e 060pyABaHo C
pescoB NbT, CTPENKU M 06X0AM 3a MaHe-
BpupaHe. TyK TypucTuTe moraT Aa ce Ka-
yaT Ha pyAHMYHA BaroHeTKa M Aa BAM3aT
C JIOKOMOTMBYE KaTO MCTUHCKM MMHbOPH
noja 3emsATa, KbAETO W MOCPeLWar Qury-
PU Ha MMUHBOPM, 3aE€TU C Pas3/IMYHK AEW-
HOCTU. MuMHHaTa mM3paboTKa e abara 140
MeTpa, MpOKapaHMu ca AgBe TpaceTa, Taka
ye rocTuTe HanbAHO Ja BAA3aT B poJsAaTa
Ha pyaozo6muBHMuM. 3a uenta Te ce o60-
pyABaT C KacKU M cneumMasHi MUHbOPCKMK
Namnu.

B paMKUTe Ha NpoOeKTa € peMOHTUPaHa 1
KpuctanHa 3ana, Mysen no MMHHO Aeno
M pyaoaobmus, Kakto u newepa ,LlapeH-

MUNICIPALITY OF MADAN HAS
IMPLEMENTED THE FOLLOWING:

The biggest attraction of the project is the
"Spoluka” mine working, which has been
turned into an Underground museum. It is
secured, illuminated and the entire route is
equipped with a rail track, arrows and de-
tours for maneuvering. Here, tourists can
get on a mine wagon and enter with a loco-
motive like real miners underground, where
they are greeted by figures of miners en-
gaged in various activities.

The mine working is 140 meters long, two
tracks are laid, so that guests can fully en-
ter the role of miners. For this purpose, they
are equipped with helmets and special min-
ing lamps. As part of the project, the Crystal
Hall, the Museum of mining and ore output”
and the "Sharenka” cave were also renovat-
ed. The Crystal Hall has nearly 600 exhib-

O AHMOZ MANTAN EKANE TA EEHZ:

To peyaAltepo afloBéato
glval 10 KAEloTO Opuxeio «IMOAOUKA» TOU
peTarpdnnke oe pouceio. Eival acpaiiopévo,
QWTICPEVO Kal 0AGkAnpn n Owadpopn eivat
e€omAlopévn e  odNPOSPOHIKN  ypappn,

ToU épyou

BeAn kal Tapakapyelg eMypwy. Edw, ol
Toupioteg pmopouv va emBiBactouv of
€va TPOAEL OPUXEIOU KAl va UTTOUV {e i
argopnxavi oav mpayPatikoi avepakwpuxot
UTTOYELd, OTTIOU TOUG UTTOOEXOVTAL (PLYOUPECS
avOpakwpUXwV TToU acxoAoUvTal e SLAPOPES
dpaotnplotnteg. H Karackeun tou opuxeiou
glvat prkoug 140 pétpwy, £xouv OLapopPwbEi
500 S1adpOoYEG WOTE OL EMOKENTEG VA PTTOUV
TAPWG 0TO POAO TWV PeTaAAwWPUXWY. MNa To
OKOTIO auTO eival eEomMALopEVA [E KPAvN Kal
€101koUG AapTitnpeg £E0pUENG.

Y10 MAQICLO TOU £PYOU Avakaviotnkav emiong
n KpuotdAvn AiBoucd, To MeTAAAEUTIKO



Ka”. KpuctanHata 3ana e c 6au3o 600
eKcnoHaTa, KOUTO ca OT rpynaTa Ha KBap-
ua, axatute, canepurta, KaauuTta U gp.
Peauua ot TAX ca yHMKanHu no ¢dopma,
LuBeToBe, pa3mMepu. KonekuuaTta ot KpMc-
Ta/u e HaMm-ronAmarta sabenexmTenHocT
Ha rpag MagaH. My3eAT N0 MMHHO A€o U
pyaoao6us e oTkput npe3 1957 r. C ekc-
noHaTuTe B Hero ce npeacTaBA UCTOPMUA-
Ta Ha MMHHOTO geno B CpeaHOPOAONCKUA
pyAeH 6aceiH. PemoHTMpaHa u o6e30-
naceHa € u neuwepa ,llapeHka“. B Hes

TYPUCTMTE moraT ga ce 3ano3HaAT C Ha-
YMHa, MO KOMTO olle TpakuTe ca AobuBa-
/M pyaa npe3 6poH3oBaTa enoxa /16-12
B.np.Xp./.

BaxkHW pe3ynTaTt OT AEUHOCTMTE MO NpO-
€KTa BKJIOYBAT: MApPKETMHIoB MJaH 3a
nonynfapu3MpaHe Ha TEMaTUYEH TYPU3bBM,
MHTEPaKTUBHU MPUIOKEHUA/UTPU 3a NO-
nynsapusnpaHe Ha MCTOpPU4YECKM npode-
CUKU HA MUHboOpUTe, undposu 3600 HD m3-
o6paxeHua u ap.

its, which £ § are from
the group i 8 of quartz,
agates, sphalerite,
calcite, etc. | A number
of them are § unique  in
shape, co- lours, sizes.
The Crystal Collection is
the biggest FS= memorabili-
ty of Madan & town. The
Mining and Ore Output

Museum was opened in 1957. The exhibits
present the history of mining in the Middle
Rhodope Ore Basin. The "Sharenka” cave has
also been repaired and secured. In it, tour-
ists can learn about the way in which the
Thracians mined ore during the Bronze Age
/16-12 BC/.

Important outputs of the project activities
include too: a marketing plan to promote
themed tourism, interactive apps/games
to promote historic occupations of miners,
digital 3600 HD images, etc.

Kal MeTaAAeuTikO Mouceio kal to omiAaio
«Zapévka». KpuotaAuvt abouca EXEL
oxedov 600 ekBépara, ta omoia sival and tnv
opada xaAadia, axdteg, painpitn, acBeotitn
K.Am. Oplopéva amd autd sivat povadikd os
oXnua, xpwyata, Peyédn. H ouAloyn twv
KpuotaMwv €ival 1o peyaAltepo opocnpo
NG MOANG Mavtav. To Mouctio MetaMeiwv
Kal MetaAAeupdtwv davoile 1o 1957. Ta
ekOépata mapouctdlouvy TV loTopia TNg
£€0PUENG OTN AeKAVN HETAAAEUPATWV TNG
Méong Podomng. To onnAdlo «Xapévka» EXEL
EMMIONG EMOKEVAOTEL KAl ACQPAMOTEL. Z€ QuTo,
Ol TOUPICTEG UMopoUY va padouy yia tov Tpomo
HE TOV OTIOI0 Ol OpdaKeg £E0pUEQV PETAAEUPA
katd tnv Emoxn tou XaAkoU /16-12 m.X./.

Ta anoteAéopata Twv

ONHAavIIKa
SpactnplotNTwy Tou €pyou meptAapuBavouyv:
éva oxé310 PAPKETIVYK yld thv mpowenon

Tou Ogpatikol Ttouplopol, S1adpacTiKEg
gpappoyég/maxvidla yia tnv mpowdnon
ICTOPIKWY EMAYYEAUATWY avOpakwpuxwy,
WYNPLaKEG £1KOVEG 3600 HD K.AT.



OBLMHA MMAEA XOPTMATUC U3MbAHM
CNEJHOTO:

O6wmHa Munea-XopTHMaTuc peanusupa no-
peamua oT JeMHOCTH B paMKWTE Ha NPOEKTa
Terra-Mine, Haco4eHM KbM nonyaspusnpaHe
Ha paioHa Ha KapuepuTe Ha ACBeCTOXopM,
e/lHO OT ce/MLiaTa Ha oblmMHaTa, M3BECTHO
C MPOM3BOACTBOTO HA BAPOBUK B MMHA/OTO.
OCHOBHMTE pe3ynTaTh OT MPOeKTa ce CbCTo-
AT B pa3paboTBaHeTo Ha:

Q MpunoxeHune 3a 06MKOSIKA C €KCKYpP30-
BOJ 32 MOBUAHM TenedoHU, AOCTBMNHO Ha
rPbLUKM M aHT/IMCKKU €3MK, KOETO Bede e
HanbAHO paboTeuwlo K MoXe Aa Haco4vsa no-
CeTUTeNMTE KbM parloHa Ha KapuepuTe, Ho
CHLO M 40 MHTEPECHU TOYKM BbB M M3BBH
CenmILeTo ACBECTOXOPU Ype3 TpM UUdhpoBH
MapLIpyTa, Cb3JaZeHu 3a Tasu uen. B cb-
LLIOTO BpeMe cneuuanHo obopynsaHe, no-
CTaBEHO Ha onpeAeneHn TOUKK Ha MHTEpEC,
nomMara Ha nocetutens Aa ce opueHTUpa U
Ja nonyum nHdopmauma 3a BCAKA TOUKA.

TpsbBa Aa ce ot6enexu, Ye 3a ja ce Cb3-
Jajle CbAbPKAHWETO Ha MPUIOKEHWETO,

MUNICIPALITY OF PILEA-HORTIATIS HAS
IMPLEMENTED THE FOLLOWING:

The Municipality of Pilea-Hortiatis imple-
mented a series of activities within the
project Terra-Mine aiming to the promo-
tion of the quarries’ area of Asvestohori,
one of the municipality’s settlements,
well-known for its limestone production in
the past.

The main outputs of the project consist to
the development of:

Q A guided tour application for mobile
phones available in Greek and English that
is already fully operational and can guide vis-
itors to the quarries’ area but also to points
of interest inside and outside the settlement
of Asvestohori through three digital routes
created for this purpose. At the same time,
special equipment placed at specific points
of interest helps the visitor to navigate and
obtain information about each point.

To be noted that, in order to create the
content of the application, the Municipali-
ty of Pilea-Hortiatis carried out ground and
aerial photography and videography in most
of the area of the quarries as well as on-
site research, studying at the same time
the available literature for the area.

O Avirtual reality digital game with a main
hero, a centuries-old quarrier who loves his
place, history and the environment, intro-
duces both children and adults in the most
entertaining way to the history of the Asves-
tohori quarries.

O AHMOZ NYAAIAZ-XOPTIATH EKANE TA
EXHZ:

0 Anpog MuAaiag-Xoptidtn uAomoinoe pia
oelpd Opdcewv oTo TWAaiolo TOU £pyou
Terra-Mine pe otdxo tnv avadel§n kai
TPOWANGN TNG TEPLOXIG TWV AATOPEIWY TOU
AcBeotoxwpiou, £VOC EK TWV OIKICHWY TOU
Afpou mou Atav TOAU YvwoTtog Adyw Tng
napaywyng Tou aoBéoTtn oto TApeABov.
Yta Bacwkd amoteAéopata Tou  €pyou
mepthapBavovrat:

O H avantuén piag epappoyng Eevdaynong
yia Kivntd tnAépwva, n omoia eival
Sabéown ota EAAnvikG kat ta AyyAikd,
Bpioketal 6N oe Acitoupyia Kal pmopei va
€EVAYNOEL TOUG EMIOKENTEG OTN AATOHIKK
meplox aAAd KAl O£ onpeia evOLaPEPOVIOG
EVTOC Kal EKTOC OKopoU AcBeotoxwpiou,

péca amd TPEIG YNPUKEG  OladpopEC
mou OnploupyRdnKav  ya TO  OKOTO
autd. NapdMnAa, eBikog  €EOMAIOHOG

TOMOBETNYPEVOC OF GUYKEKPIHEVA onpeia
evilapépoviog BonBdsl Tov  EMOKEMTN
otV TEPWyNoH TOU KAl TNV dmoKINon
TANPOWPOPIDV Yid TO KABE onpeio.

MNa Tn dnploupyia Tou TEPIEXOPEVOU TNG
gpappoyn¢ o Anpog MuAaiag-Xoptidtn
mpaypatronoince emiyela Kai evaépla
QewToypapon Kal Blvteookdmnaon
OTO HEYAAUTEPO pEPOG TNG £KTAGNG
Twv Adtopeiwv KaBwg Kal emToma
gpeuva Kal kataypaegn, aflomowwvrag
tautéxpova tn Slabéowun BiBAoypagia
yla ty meplox.



O6wuHa Pilea-Hortiatis M3BbpLUM HazeMHa M
Bb3Ayll Ha QoTorpacdmsa U BUAEO3aCHEMAHE
B MO-rO/IAMaTa YacT OT ParoHa Ha Kapuepu-
Te, KaKTo M Npoy4YBaHe Ha MACTO, U3yYaBam-
KM e[JHOBPEMEHHO Ha/IyHaTa AMTepaTypa 3a
paioHa.

QO AdurutanHa uvrpa c BupTyasHa pean-
HOCT C r/1laBeH repoi, BEKOBEH KaMEHOJIOM-
HMK, KOMTO 06M4a CBOETO MACTO, MCTOPUA M
OKOJIHa cpeja, 3ano3HaBa jella M Bb3pacT-
HM NO HaM-3a6aBHMA HAYMH C MCTOPUATA Ha
Kapuepute B ACBECTOXOpPM.

B cvujoto Bpeme, O6wmHa Munea-XopTua-
THC pa3paboTn MapKETHMHIOBO NPOyYBaHe 3a
TYPUCTMYECKA MapKa M OopraHusmpa Habop
OT AeMHOCTM 3a pasnpoCTpaHeHWe W Bafo-
pu3aLma Ha pe3ynTtaTuTe, BKIIOYUTENHO:

[J Ono3HaBaTeNHa O6UKO/IKA, Ha KOSITO XKYp-
HaJIMCTU U TYPUCTUYECKU 610rbpr BAxa no-
KaHeHu ot ObumHara.

0 /lee y4e6HU 06MKOIKM B paloHa Ha Kapu-
epute, B KOMTO yyacTtBaxa 120 rumMHasmcTm
W npenogasaTenu.

OO0 EaHa TemaTuyYHa KoHdbepeHUuA, nonyna-
pu3Mpalla NPOEKTHUTE pe3yaTaTh 3a YCTOM-
YMB TYPM3IbM M MECTHO Pa3BUTMUE C Y4acTu-
eTo Ha 110 MeCTHM 3anHTEpPeCcoBaHM CTPaHK
M rparkgaHu.

O ABe y4e6HM noceleHMs B CONHUTE MUHU
Ha Bennuka 6nn30 ao Kpakos B MNonwa m
Kapuepute Ha Ekc aH lpoBaHc BbB PpaH-
ums.

OO0 OpraHuavpaHe Ha WaHAAa Ha MpPoeKTa
Terra-Mine Ha MeXAyHapoAHOTO TypUCTHYE-
CKO U3/103KEeHUe - PUMUHK, UTanms.

At the same time, the Municipality of Pi-
lea-Hortiatis developed a tourism brand-
ing-marketing study and organised a set of
results’ dissemination and valorization ac-
tivities including:

O A familiarization trip, where journalists
and travel bloggers were hosted by the Mu-
nicipality.

[0 Two study tours in the quarries’ area
where 120 high school pupils and professors
participated.

[ One thematic conference promoting proj-
ect outcomes and results towards sustain-
able tourism and local development with
the participation of 110 local stakeholders
and citizens.

[0 Two study visits to the salt mines of Wiel-
izcka near Krakow in Poland and the quar-
ries of Aix-en-Provence in France.

[1 Organisation of the Terra-Mine project
stand in the International Tourism Exhibi-
tion TTG Experience Rimini in Italy.

O H  onpoupyia
£VOG wn@lakou
| maixvidlol  EIKOVIKNG

| Tpaypatikétntag e
KEVIPIKO npwa &vav
| umepawwvoBio Aatdpo

| Tou  ayamdsr  TOV
TOMO TOU, TNV loTtopia
1 kat 10 mMEPIBAAAOV

Kal puei PikpoOg Kal peyAaAoug pe Tov o
OlaOKESAOTIKO TPOTO OTNV  (0Topid  Twv
Aatopeiwv Tou AcBeotoxwplou.
Tautoxpova, o Anpog MuAaiag-Xoptidtn
€KTIOVNOE Hia PEAETN TOUPLOTIKOU branding
Kal Slopydvwoe pia oelpd dpdoswy yia thv
o1adoon Kal aflomoinan Twv amoTeAEoPATwWY
TOU £PYOU KAl GUYKEKPIUEVA:

O "Eva tagidl s€okeiwong oto mAaiclo tou
omoiou dnpoctoypdgot kai travel bloggers
@o&eviibnkay otov ARpo.

00 AUo MAOTIKEG EEVAYACELG OTNY TIEPLOXT
Twy Adtopeiwv omou ouppeteixav 110
pabntég yupvaciou pe ToUg Kabnyntég Toug.
0’Eva Ogpatiko ouvéSpLo yia tny mpowdnon
TWV AMOTEAEOHATWY TOU £€pyou TPOG TNV
Kateubuvon tou BLWGIPOU Toupilopoy Kat
TNG TOTKAG AVATTUENG He T cuppetoxr 110
EKTTPOCWTIWYV TOTIKWY POPEWY KAl TIOATWY.
[0 AUo eMOKEWEIG HEAETNG OTA aAatopuxeia
g Wielizcka kovta otnv  KpakoBia
(MoAwvia) kai ota Aaropeia tnNE Aix-en-
Provence otn MaAAia.

O Opydvwon tng GUMKETOXNG TOU £pyou
Terra-Mine otn Awe0viy "EkBeon Toupiopou
TTG Experience Rimini otnv ItaAia.



TPAKMHUCKU YHUBEPCUTET
LAEMOKPUT“, KATEAPA ,MNPOU3BOA-
CTBO U MEHUAKMDBHT UHMEHEPUHI«,
CMEUMANEH NPOOUAN 3A
NMPOYYBAHUA,U3NDBAHU CNEAHOTO:

AetiHocT 4.3.1

o [lpernep Ha nuTepaTypara 3a TEXHWKM
3a pEeKyATMBaUMA Ha MWHWU WU Kapuepu M
HaM-CbBpPEMEHHU MPUMEPHU B CBETOBEH Ma-
wab.

« TonorpadCKo npoyyBaHe Ha Kapuepata
»omonoia“ - Kapuepa B aiMMHUCTPATUBHM-
Te rpaHuuM Ha obuwwmHa MNunea-XopTHaTmc.
Kapuepara ,,Omonoia“ 6ewe n3bpaHa Kato
Kapuepa 3a pekyatTuBauua B 6au3ko 6bae-
we u TonorpaCcKoTo NpoyyBaHe € nbpeaTta
HeobxoAMMa CTbMKa, 3a Aa ce m306paszar
cbllecTByBalLuTe TonorpadCKkM yCnoBuA Ha
KapuepaTa npeau pexabuamrauus.

o OUEHKa HA reoTEXHMYECKOTO CbCTOAHME
Ha Kapuepa ,,Omonoia“. [eoTexHMyecKaTta
OLieHKa Ha CbLLECTBYBALOTO CbCTOAHME Ha
Kapuepata ,,Omonoia“ e BTropata Heo6xo-
AMMa CTbMKa, 3a Aa ce NpUCTLNM KbM pe-
KYNTMBaLMA.

JAenHocT 4.3.2

docdoruncovT (PG) 6ewe npeanoxeH 8 PN3
ot MapTHbOp 3 KaTo MOTEHUMaNeH MaTepu-
aN, KOMTO Ja Ce M3Mos3Ba 3a peKyJTuBa-
uns Ha Kapuepu. PG e cTpaHuyeH npoayKTt
OT NPOM3BOACTBOTO Ha TopoBe M B 6/1M30CT
Ao obuwmHa Munea- XoptMmatuc U Kapuepa-
Ta ,,Omonoia“ ce mn3nonssar MHAYCTPUM 3a

DEMOCRITUS UNIVERSITY OF THRACE,
DEPARTMENT OF PRODUCTION AND
MANAGEMENT ENGINEERING, SPECIAL
ACCOUNT FOR RESEARCH FUNDS HAS
IMPLEMENTED THE FOLLOWING:

D4.3.1

« Literature review for mine and quarries
reclamation techniques and state of the art
examples worldwide.

o Topographic survey of the Omonoia
quarry an quarry within the administra-
tional boundaries of Pylaia Chortiatis
municipality. The Omonoia quarry was
selected as a quarry for reclamation
in the near future and the topographic
survey is the first necessary step in or-
der to depict the existing topographical
conditions of the quarry prior to any re-
habilitation.

« Assessment of the geotechnical condition
of the Omonoia quarry. The geotechnical
assessment of the existing situation of the
Omonoia quarry is the second necessary
step in order to proceed to reclamation.
D4.3.2

Phosphogypsum (PG) was proposed in WP3
by PB3 as a potential material to be ap-
plied for the reclamation of quarries. PG
is a by-product of the fertilizer industry,
and in the vicinity of Pylaia-Chortiatis
municipality and Omonoia quarry there
use to operate fertilizer industries and
significant quantities of PG are disposed.

TMHMA MHXANIKQN NAPATQIrHz
KAl AIO'IKHZHZ EKANE TA EXHZ:

Mapadotéo 4.3.1

« Avackomnon BiBAloypagiag yia TEXVIKEG
amoKATACTAonG Oopuxeiwv Kar Adtopeiwv
Kal teAeutaiag texvoAoyiag mapadeiypara
TayKooHiwG.

« TOTOYPUWIKN amoTUmwon Tou AdTopeiou
«Opbvola» eviog Twy SIOKNTIKWY 0piwy Tou
orjuou MuAdiag Xoptidtn. To ouyKeKpLpévo
Aatopeio emMAEXBNKe w¢ Aatopeio yia
anokatdotacn oto dueco HEAAOV Kal n
TOTMOYPAPIKN AMOTUTIWON Eival To TPWTO
anapaitnto Bipa ya ty amotumwon Ttwy
UQPIOTAPEVWY TOTIOYPAPIKWY CUVENKWY TOU
Adtopgiou Tplv amd omoladnTotE epyacia
anokataoctaocng.

o Ektignon g yewtexvikng Katdotaong
Tou Aatopeiou «Opdvola». H yewTexvikn
EKTIINON TNG UQIOTAPEVNG KATACTAGNG TOU
Aatopeiou givat to Oeltepo amapaitnto
Biua vy vd TPOXWPHOOUV EPYAcieg
amoKataotacng.

Mapadotéo 4.3.2

H pwopoylyog (D) mpotddnke wg mbavo
UAIKG TTou pmopel SuvnTiKd va xpnowomolndei
WG UAIKO Yld TNV AmoKatdotaocn AQTopeiwy.
H Or csivat umonpoidv tng Blounxaviag
MITACPATwV Kal oTny eupUTEPN TIEPLOXH] TOU
énpou  MuAdiac-Xoptidtn  Asttoupyoloav



NPOM3BOACTBO Ha TOPOBE M C€ WU3XBBLPJAT
3HauMTeNHM Konudectsa PG. MNMopaau ToBa
6elle cYeTEHO, Ye B paMKMTE Ha Kpbroeata
MKOHOMMKA U 3a Ja He ce HapyllaBaT Apyru
Haxoauila B 6AM30CT 3a M3KONaBaHe M OT-
CTpaHABaHe Ha NoYBeHa 3emA,

rogHocTTa Ha PG KaTo maTtepuan 3a pekyn-
TMBaLUMA TpA6Ba Aa 6bae M3cneaBaHa M
ABArOCPOYHUTE TEOTEXHMYECKU U eKOJo-
rMYHaTa YCTOMYMBOCT Ha MaTepuana Tpab-
Ba Ja 6bje foKa3aHa. [MbpBoHavyanHo 6elue
NpeAIoKEHO NONEBO TecTBaHe, HO Mopaau
HAKOM HeAoCTaTbLM M AMNCaTa Ha rbBKa-
BOCT Ha MOJIEBOTO TecTBaHE, NMbpBOHaYan-
HMAT NNaH 6ewe NPOMEHEH M BMECTO ToBa
6ellle npeanoxeHo naGopaToOpHO TecTBaHe.
B pesyntart Ha ToBa, 3a Aa ce TecTBa M Ao-
Kayke Ab/IrocpoyHaTa reoTeXHUYecKka u exko-
JIOrMYHa CcTabuiHOCT Ha MaTepuana, 6axa
pa3paboTeHn cneaHuTe U3cneaBaHUA;

1. XMMWYEH M MUHEPaNOTMYEH aHANM3 Ha
PG m TecTBaHe 3a uanyreaHe Ha PG;

2. l'eoTexHM4ecKa oLeHKa Ha PG ypes nabo-
pPaTOpHKU TeCTBaHUA U U3CNeABaHUS;

3. TleoTexHuyecka oueHka Ha PG upes
YMCNEeHU (KpalHWM eNeMEHTH) CUMyNaumu;
4. UsnutBaHe B NabopaTopHM Mawabu ¢
JM3MMETPU U HEnpeKbCHaTo HabnlaeHue
Ha (PM3MKO-XMMUYHWUTE NapameTpu Ha WH-
dbuntpatnte, npoustMyawm ot PG, 3a Aa
Ce OLeHM Janu KavyecTBOTO MM OTroBaps Ha
€KO/IOMMYHUTE OrpaHUYEHURA;

5. XMMMYeCKM aHanu3n Ha MHMATpaTH,
otaenAwm ce ot PG, 3a ga ce oueHu aanm

Therefore, it was considered that within
the framework of circular economy and in
order not to disturb other borrow areas
in the vicinity for excavation and remov-
al of soil earth, the suitability of PG as
a reclamation material to be examined,
and the long term geotechnical and envi-
ronmental stability of the material should
be proven. Initially field testing was pro-
posed, however due to certain disadvan-
tages and the non-flexibility of the field
testing, the initial plan was modified and
laboratory testing was proposed instead
(see Terra Mine proposed changes and re-
quest for JoB modifications, Nov. 2019).
As a result, in order to test and prove the
long term geotechnical and environmen-
tal stability of the material the following
studies were elaborated:

1. Chemical and mineralogical analysis of
PG and leachability testing of PG

2. Geotechnical assessment of PG through
taboratory testing and investigation

3. Geotechnical assessment of PG
through numerical (finite elements)
simulations

4. Laboratory scale testing with lysime-
ters and continuous monitoring of physi-
co-chemical parameters of the leachates
emanating from PG in order to evaluate
whether their quality satisfies environmen-
tal limits

5. Chemical analyses of leachates em-
anating from PG in order to evaluate

Biopnxavieg  AMacpdtwv KAl £Xouv
Olatebel O XWPOUC amdBeonG ONUAVTIKEC
nocotnteg Or. Qg ek TolToUu, KPIBNKE OTL
ota TAdicla G KUKAKAG OlKovopiac Kat
yia va pnv darapaxBolv AAAEG TIEPIOXEC
daveloAnyiag oty  eupUtepn  TEPLOXK
YO EKOKAQN KAl amopdkpuven £3apIkoU
UAKOU, va epeuvnBei n KataAAnAdtnTa g
O wg UAKOU amokatdctacng Adtopsiwy.
Mo ouykekpéva, va eferactei Kai va
anodexBei n PAKPOTPOBEGHN  YEWTEXVIKA
Kai mepIBAAAOVTIKN oTaBepOTNTA TOU UAIKOU.

Apxik@ TIpotdBnKav  €MTOMEG  GOKIHEC
nediou, woTd00 Adyw TMEPBAAAOVIIKGV
HEIOVEKTNPATWY KAl ¢ pn  eueifiag

Twv OoKpwv mediou, TO apxikd OxEO0
TpoToToliBnke Kai avt' autol Tpotddnke
n epyaoctnpakn Sokri (BA. Terra Mine
MPOTEWVOPEVEG AAAAYEG KAl aithpa yia
Tporotoioelg JoB, NoépuBpiog 2019). TeAkd,
Yla va eEETACTE( N HaKPOTIPAOEGN YEWTEXVIKT
Kat mepiBarAovtikn otabepdtnTta tou UAikou
EKTTOVIBNKAV Ot AKOAOUBEG PEAETEG:

1. XnpIKA KAl opuktoAoylkr avaiucn tng
Or ka1 éAeyxog ekmAucIpdTNTag

2. TewtexvikA  ektipnon O  péow
EPYACTNPIAKWV SOKINWY Kal SIEPEUVNONG
3. MewTexvikA eKTiUNGN O PEGW aApBPNTIKGY
(TEMEPACHEVWV OTOIXEIWY) TPOCOHOUDGEWY
4. Aokipny epyactnplakng KAipakag pe
Aucipetpa kat ouvexic mapakoAoUBnon
TWV  QUOIKOXNHIKWY  TAPAHETPWY  TWV
oTpayylopATwy Tou Tpoépxovial and Or
TPOKEIPEVOU va aloAoyndei eav n modTtnTd



KayecTBOTO MM OTrOBapsl Ha €KONOrUYHUTE
OrpaHUYeHUA.

AenHoct 4.3.3

» [TNaH 3a ycToM4MBa BaopM3aLMA Ha Kapu-
epute - YacT A (CounanHu edeKTn OT Bb3-
CTaHOBABaHETO Ha OKO/HAaTa cpeaa).

« MnaH 3a ycTOM4YMBA BasIOpM3aLMA Ha Ka-
puepute - HYacT b (OKoHYaTenHu npeanoxe-
HMA 3a pexabunutaums).

3akaoueHue

Pe3syntatute OT reoTexHU4Yeckarta M eKoso-
rMYHaTa OUEHKA Ha CTPaHWYHWA NPOAYKT OT
docdorunca NOAKPENAT M3MNOA3BAHETO HA
PG npu onpeaeneHn ycnosua (noctassHe,
YNNbTHABAHE, MOHWTOPMHI) Kato antepHa-
TMBEH MaTepuan 3a HacuneaHe Ha 3emATa 3a
PEKYNTUBALMOHHKU PaboTH B MUHMU U
Kapuepu.

whether their quality satisfies environ-
mental limits

D4.3.3

» Quarries sustainable valorization plan -
Part A (Social impacts of the environmental
rehabilitation)

« Quarries sustainable valorization plan -
Part B (Final rehabilitation proposals)

Conclusion

The resutts from the geotechnical and the
environmental assessment of the by-product
of phosphogypsum supports the utilization
of PG under certain conditions (placement,
compaction, monitoring) as an alternative
earthfill material for mine and quarries rec-
lamation workings.

Toug MAnpol ta mepIBaAAovTika opia.

5. XnuikéC avaAUCElC  OTPAYYLOHATWV
mou Tpogpxovtal and O mpokewpévou va
aflohoynBsi £dv n MOLOTNTA TOUG LKAVOTIOLEL
1a mepIBaAAovVTIKA Opla

Mapadotéo 4.3.3

o Ixé610 Buwowung aglomoinong Aatopeiwv
- Mépoc A (KOWVWVIKEG EMTTWOELS TNG
nEPIBAAAOVTIKAG AmoKatdctaong)

« 2x£010 Buwowng aglomoinong Adtopsiwy -
MépogB (TeAkéG TPOTACELG ATOKATAGTAGNG)

TeAIkd cupnepdopara
Ta amoteAéopara amd T YEWTEXVIKA Kai
nmepIBAAAOVTIKY €a§loAOyNan TOU UMOTPO-

T6VTO¢ Tou pwooylyou umootnpifouv

Xprion TOU GUYKEKPIPEVOU UAIKOU umd opl-
opévec ouvlrkeg (tomobBetnon, oupmieon,
napakoAoUBnon) we evaAAAKTIKO £6APIKO
UAIKO Yl £pYAciEg AMOKATAGTAONG ATOMI-

* quarry in
Pylaia-Chortiatis Municipality

KWY KAl JETAAAEUTIKWY XWPWV.

Figure. The lysimetric devices filled with phosphogypsum,
marble sand and red mud during various experimental stages



MWUHHO-TEONOXKKN YHUBEPCUTET
»CB. UBAH PUNCKN” U3NDJHU
CJIEAHOTO:

bpaHaMpaHe Ha MACTO U MAPKETHHIOB AM-
3alH

CbBMECTHO C BOAELWMA NapTHbOp 6Axa no-
Jly4eHU HoBaTa 6paHj CTpaTernsa M Mapke-
TUHIOB MNJIaH 3a paloHa Ha oblmHa MajaH,
6a3upaH Ha NoTeHuMana My 3a pasBuTMeE Ha
Typusma. Pasrnexgat ce npumepu 3a npe-
BPbLIAHETO HA MMHHM OBEKTU B TYpPUCTHUYE-
CKMU aTpaKUMM OT HAKOJIKO CTPaHW. BHMMa-
HWeTO 6elle HACOYEHO M3K/IIOYMTENIHO KbM
TYPUCTUHECKUTE aTpakumu, npegnaraHu ot
PbKOBOACTBOTO Ha 0GEKTUTE, KOUTO 4ecTo
Ca CBbpP3aHW C MECTHM 06mYam M nereHam,
HG Ca BaXXHM 3a opMMpaHe Ha ToYHa npea-
CTaBa 3a 3HaYEeHMEeTO Ha MpeanpuATUATa 3a
MeCTHaTa KyaTtypa. belwe pasrnegaHa oueH-
KaTa Ha MMHHUTE 0BEKTM B TYPUCTUYECKM
aTPaKUMK OT HAKONKO (12) AbpXasK

UNIVERSITY OF MINING AND GEOLOGY “ST.
IVAN RILSKI” HAS IMPLEMENTED

THE FOLLOWING:

Place branding and marketing design

The new branding strategy and a market-
ing plan for the area of Madan Munici-
pality based on its potential for tourism
development were obtained together
with the Lead partner. Examples of the
transformation of mining sites into tour-
ist attractions from several countries are
considered. Attention was focused exclu-
sively on the tourist attractions offered
by the management of the sites, which
are often associated with local customs
and legends but are important for form-
ing an accurate idea of the importance
of enterprises for local culture. The es-
timation of mining sites into tourist at-
tractions from several (12) countries was
considered.

Mines&quarries mapping in BG CB area

12 geo- and cultural geotopes of the region
of Madan are mapping and its short charac-
terization is made.

. “Rhodope Crystal” Crystal Hall

. Museum of Mining and Ore Exploration

. Spoluka Mining Gallery

. Pit of the Bronze Age - Sharenka Cave

. Dupkata Cave

. The Horse’s Head rock phenomenon

. Mechodolsko Dere Waterfall

. Meander of the Arda River

. Old bridge over the river Madanska

V00O ~NONUT A WN =

MANEMIZTHMIO METAAAEYTIKHZ
FEQAOIIAZ «AT. IBAN PIAKZI>
EKANE TA EXHZ:

IxedIAOPOG EMWVUMIAC KAl HAPKETIVYK
XWPOoU

Madi pe Tov Kopugaio cuvepydtn, anoktnon-
KE N VEQ OTPATNYIKA EMWVUHIAg Kal 1o oxESLo
HAPKETIVYK yld TNV TEpLoxni Tou Srjpou Ma-
viayv, BAcel Twv GuvatoTATWY NG Yid Toup!-
otikn avantuén. E€etalovial mapadeiypara
peTatpomnig TomoBeciv £€O0pUENG Ot TOU-
plotika aglobéara amd Slaopeg xwpes. H
TPOCOXN E0TIACTNKE ATOKAEIOTIKA OTA TOU-
PLOTIKA agloBéata Tou TPocPEPEL N Slaxeipt-
on Twv TOMoBESIWY, TA OToia CUXVA CUVOEL0-
vIdal ge TomKa €0ua kal OpUAoug, arAd eival
ONHAvTIKA yla th Slapop@waon pag akplBolg
10£4G yld TN ONUAcIa Twy EMXEIPHOEWY Yia
TOV TOMKO MOAITIONS. EEeTdotnKe n agloAd-
ynon mepLoxwv e€0pUENG O€ TOUPIOTIKA aglo-
Béata amod apKeTEG (12) XWPEG.
Xaproypd@non opuxeiwv Kal AaTopgiwy
otn S1acuUvopPLaKn meploxn tou BG
Xaptoypagoluvtat 12 yew- Kal MOAITIOTIKA
YEWTOTOG TNG MEPLOXng Mavtay Kai yiveral
Hla cUVTOUN TrEpLypa@n.

1. KpuotaAAwl aiBouca
Podémng "

2. MeTaAAEUTIKO Kal METAAAEUTIKO Mouaeio
3. Tkahepi MetaAAsiwy ZmoAoka

4. ImhAawo amd tnv emoxn tou XaAkou -
"Sharenka”

5. ZnnAa ,,Ztnv tpuna”

6. Pok gaiwvopevo ,,KepaAt aroyou”

KAI

KpuctaAAo




KapTMpaHe Ha MMHM U Kapuepu B TpaH-
crpaHuyHara 3oHa Ha BG

Kaptupar ce 12 reo- 1 KynTypHM reotona Ha
paifoHa Ha MajlaH 1 e HanpaBeHa KpaTKa Xa-
paKTepUCTHKa.

1.KpuctanHa 3ana ,,Pogoncku kpucrtan®
2.My3eit N0 MMHHO A0 U PY[OA0OMB

3. MuHHa ranepums ,,Cnonyka“

4.Mewepa oT bpoH3oBaTa enoxa-,lLlapeHka“
5.Mewepa ,,Aynkarta*

6.CkaneH ¢eHomeH ,,KoHcka rnasa‘“
7.Bogonaga ,,Medopnoncko aepe”
8.MeaHppuTe Ha peka Apaa

9. CTap MOCT Haj peka MajaHcKa

10. CTap MOCT HaZ peKa XafkuicKa

11. Ctap MOCT Haj peKa bataHcka

12. CkaneH peHomeH ,,Ko3HUK v KpenocTTa |

FeodeHoMeHH (reoTonm) B o6uwrMHa MaaaH
Feonoxku Typose

MadaH - Bodonad Meyedoscko Oepe - CKa-
nieH peHomeH ,,[nasama Ha KoHA" - MeaHd-
pume Ha peka Apda

TepeHHM NpoyYBaHUA 32 MMHEH KOMNAEKC

10. Old bridge over the river Hadzhijska
11. Old bridge over the river Batanska
12. Koznik rock phenomena and fortress

in the

Geophenomenous
Madan Municipality
Geological tours
Madan - Mechedolsko dere waterfall -
Rock’s phenomenom ,Hors head* -
dres of river Arda

(geotopics)

Mean-

Fleld studles for Mlnes Complex

The researched site is a part of a horizon-
tal mine working "Spoluka”, which has gone
out of use (mining and other activities have
been suspended) with a total length of 125
meters. A change of purpose is also planned
for the MUSEUM, and for this purpose an in-
vestment project for changing its purpose
has been prepared.

8 days creative workshop for students

7 Katappaking "Mechodolsko dere”.

8. O paiavdpot tou motapol Apda

9. MaAd yépupa Tavw amd Tov TOTAHO
Mavtavoka

10. MaAd yépupa MAvw amé ToV TOTAHO
Hadzhiyska

11. NaAd yépupa TMAvw amd Tov Totapd
Mmatavoka

12. Pok @aivopevo <Kogvik» Kal To gpouplo

lew@aivopéva (yewromkd) oto Arpo
Mavtav

FewAOYIKEG MEPINYNOEIG

Mavtdv - Katappaxtng Mechedolsko dere
- To paivouevo tou Bpdxou «Hors head» -
Maiavdpe¢ tou notapol Apda

MeAéteg  mediou MeTtaAAeuTiko
Zuykpotnua

H 0éon mmou peAeTAONKe amoteAel THAHA opt-
{évTiou opuxeiou Tou Acttoupyei «ZmoAoU-
ka», to omolo €xel e€avtAnBei (n €§opuén
Kal GAAEG BpacTnpLOTNTEG £XOUV AVAGTAAE()
ouvoAlkoU prikoug 125 pétpwv. MpoBAéme-
tau emiong aAAayn okomoU yia to MOYZEIO
KAl yld TO OKOMO auto £xel eKMOVNOE( EMEV-
SUTIkS 6XEB10 AAAAYIG TOU GKomou Tou.

yia

8fpepo  SNUIOUPYIKO EPYACTHPIO  Yid

paéntég
To oepvaplo  mepieAduBave:  OujpEPES
Slalé€elc. TeTpanpepeg epyacieg mediou

- TEPINYNOEIG OTNV TEPLOXN / YEWAOYIKA
XapToypagnon, £MoKEWn Kal TEPlYpaen



MpoyyBaHUAT OBEKT € YacT OT XOPU3OHTaN-
Ha MMWHHa m3paboTtka ,,Cnonyka“, KoAaTo e
n3dyepnaHa (npeycraHoBeHW ca JOGUBHUTE
M OpyrM AEeMHOCTM) C obwa Ab/ikuHa 125
meTpa. lpeasuxaa ce U cMAHA Ha NpejHa3s-
HaueHueTo 3a MY3EM, KaTo 3a LenTa e u3-
rOTBEH MHBECTULMOHEH NPOEKT 3a CMAHA Ha
npegHasHa4YeHUeTo My.

8-AHeBeH TBOPYECKM CEMMHAP 33 CTYAEHTH
CemnHapbT BKAKOYBALLE: ABYAHEBHW NIEKLMM;
YeTUPUAHEBHA TepeHHa paboTa - OBMKO/KM Ha
paiioHa /reosIoNKKO KapTupaHe, nocelleHue u
onucaHue Ha reoeHomeHuTe, TepeHHa pabo-
Ta B pyaHuTe Haxouiia Kpywes gon v Bbp-
6a-baTaHLM - cb6MpaHe 1 oNUCaHME Ha MUHE-
panu/; ABa AHW - MOArOTOBKA Ha reorMaose Ha

PErnoHa 1 CTyaeHTCKO CbCTe3aHue.

O6yunTeIHM AEMHOCTM 3@ MECTHM 3auH-
TepecoBaHU CTPaHM - MWMHHO-FEe0NIOKKUA
yHusepcuTteT ,,CB. MBaH PUnckn” opraHman-
pa TpM TeMaTUuYHK oByYeHUs 3a NpeacTaBu-
Te/M Ha MeCTHM 3aMHTEPECOBAHMU CTPaHK OT
obwmHa MaaaH

The workshop included: two days lectures;
four days field works - fieldtrips in the re-
gion /geological mapping, visit and descrip-
tion of the geo-phenomena, field work in
the Krushev dol and Varba-Batantso ore
deposits - collect and description of miner-
als/; two days -preparation of geo-guides of
the region and student’s competition.

Training actions for local stakeholders -
The UMG “St. Ivan Rislki” organized three
thematic trainings for representatives of
local stakeholders from Madan municipality

YEW@AIVOPEVWY, ETTOMA | m ota
Koltdopata petaAheupdrwy  Krushev dol
Kat Varba-Batansi - cuAAoyn Kal mepiypaen
opuktwv/.  Oujgepo - TPOETOIACIA

YEWEEVAYWV TNG TEPLOXNG KAl Padntikog
OlaywvIcpog.

ApdoTtnpléTNTEG KATAPTIONG YId TOMKOUG
evOlapePOpPEVOUG @opeic - Mavemotipio
MetaAAeiwv kat Mewloyiag «Ay. Ivan Rilski»
Ol0pYAvwoe TPEIG BepaTikEG ekmatdeUoELg
Yl EKTTPOCWITOUG TOTHKWY POPEWY aTo TOV
O0npo Mavtav.



OCHOBHMTE PE3YANTATHU OT NPOEKTA
CA PA3AENIEHU HA 4 NOTOKA:

(a) Npoy4YBaHMA M MHCTPYMEHTH 3a
Ba/JIOPM3aLMA, HAaCOYEHM KbM Cb3ja-
BaHETO Ha MHTErpupaH Noaxoj 3a Ba-
NIOpM3aLMA Ha MeCTHaTa KyAaTypa M
HacnencTeo M paspaboTBaHe Ha MHO-
BaTMBHM pelleHna 3a noaobpaBaHe Ha
MECTHMA Kanaumrer;

6) pesyntatM OT MHTepBEHLUMA, Haco-
YeHU KbM noaobpsaBaHe Ha TEKyWoTo
CbCTOAHME, 3aliMTa U 6baeLla Ba/1OpU-
3aumMAa Ha MUHUTE 1 KapHnepure;

(B) NTMNOTHM pe3ynTaTH, HACOYEHU KbM
aHra)kMpaHe Ha pas/ItiyHMW 3aMHTEepPeco-
BaHM CTpPaHM B NUIOTHA eKcrnJjoaTaums
Ha HOBMUTe pelueHuda, nofo6pasalm
npMBAEKaTeNHOCTTa Ha palioHa K

(r) pasnpocTpaHeHne u NpoMoLMOHanN-
HU MaTepuanM, HacodYeHW KbM MOo-LiK-
pPOKO MONy/fApM3MpaHe Ha MPOeKTa M
pesysiTatuTe.

THE PROJECT’S MAIN OUTPUTS ARE
DIVIDED IN 4 STREAMS:

(a) studies and valorisation tools, aim-
ing to the creation of an integrated ap-
proach for the valorisation of the local
culture and heritage and the develop-
ment of innovative solutions for the
enhancement of local capacities;

(b) intervention outputs, aiming to the
improvement of the current state, the
protection and future valorisation of
the mines and quarries;

(c) pilot outputs, aiming to the engage-
ment of diverse stakeholders in pilot
operation of the new solutions improv-
ing the attractiveness of the area and

(d) dissemination and promotional ma-
terial, aiming to the wider promotion
of the project and results.

TA KYPIA ATIOTEAEZMATA TOY EPIOY
XQPIZONTAI ZE 4 POEZ:

(a) peAéteg Kal epyaAeia aglomoinong
Tmou GTOoXeUouv oTn Snpiloupyia piag
OAOKANPWHEVNG MPOCEYYIONG Yid TNV
alomoinon Tou TomKoU MOAITIGHOU Kat
KANPOVOUIAG Kat oTnV avdamtuén Kaivo-
16pwY AUogwv yia tn BeAtiwon tng to-
MKAG IKavétnTag,.

B) amoteAéopara napépBacng He 0TOXO
T BeAtiwon TG TPEXouoag Katdota-
on¢, TNV TPOCTAcia Kat Tn HEAAOVTIKNA
afomoinon Twv OpuUXEiwv Kal Twv Aa-
TopEiwV*

(Y) MAOTIKG AMOTEAEGATA TTOU GTOXEU-
OUV 0TN CUMHETOXN S1apPOPETIKWY EVOIL-
aEPOPEVWV OTNV MAOTIKA AstToupyia
twv véwv AUotwv BeAtiwvovrag tnyv
€AKUGTIKOTNTA TNG MEPIOXAG Kal

(6) didadoon Kai TPowONTIKO UAIKO PE
otox0 TNV gupUtEPN MPOBOAN TOU €p-
YOU Kl TV amOTEAECHATWY.






Discover More!
terramine.eu



