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ITPOAOTI'OX

H EtAcia 'EkBEon tou TUAMATOG FEWAOYIKAG ENIOKO-
nnong yia to €tog 2011 anotenEi pia cuvTtoun NAapou-
olaon Twv OToOXwV Kal TOU €pYOU, KaBwE Kal pia Eni-
oKOnNon Twv 6PACTNPIOTATWV KAl EPYACIWV TOU TUNA-
MaToC, 6NwG auteg kavopiZovtal and TG appodiotn-
TEC, TNV ANOoToNN Kal To pono tou, epapuodZovtag T
OXETIKEG VOMOBEDIEG KAl EVEPYWVTAC OTA NAQioIa Tng
Slaknpuyuévng NOAITIKAG TOU YRoupyeiou Fewpyiag,
duoik®v Mépwv Kai MepiBANAOVTOC.

01 6pactnpPIGTNTEG TOU THNPATOG MEwAOYIKNAG EMIOKO-
nnong 8IEupUvovTal CUVEXWG ME okond va avtano-
KPIVOVTal OTIC KAIVOTOMIEG KAl TIC CUVEXEIG EEENIEEIC,
KOBWC Kal OTo Opaud yia ENEKTAON TOU NESIOU
ouvepyaciag pe vroénioug kal EEvous popeig, diadpa-
patidovtag €101 ouoIdn POAO OTNV KUMPIAKA KOIVW-
via Kal Kata&iwon ota YEWAOYIKA SPWHEVA TOU EUPW-
NAikoU XwWPOouU.

H ‘EkBeon tou 2011 napoucidZsl ta YEwNoYIKA

nenNPaypéva yia to €To¢ NoU NEPAcE, ocuvoyiZovtag

OTIC EPYOAOIEC NMOU EyIvav, OTa EPEUVNTIKA NPOYPAL-
MOTO NOU EKNOVABNKAV, KABWGE KAl OTIC UNNPEGCIEC KAl
YVWUATEUOEIG Nou 560nKav 6to SnPOCIO Kal ISIWTIKO
TOMEQ.

01 appodIOTNTEG TOU TUNKATOC KAAUNTOUV €va supu

ddaoua BePATWY Kal 6pactnPIOTATWV. 01 TPEIC BACIKEG

OspatikéG gvotnteg, Yoatikoi Népol, Opuktoi Mépol

kal Aopnuévo Kai duoiké NepiBannov, eEakonoubouv

VO anoteAoUV Toug AEOVEC TwV EPYACIWV TOU TUAJA-

TOG, Onou OIatiestal To MEYAAUTEPO NOCOOTO TWV

avepwnIVWV Kal OIKOVOMIK®WV NOPwV.

And TIG CNPAVTIKOTEPEG NPOTEPAIOTNTEG TOU TUNAMA-
TOC NAPAMEVEI N €PEUva, napakonoudnon Kai npo-
otacia twv unoysiwv uddtivewv népwv, HE OKonod
T600 TNV NOCOTIKA 60O KAl TNV NOIOTIKA IKAvornoincn
TWV AVAYK®V TG OUYXPOVNE KOIVWVIaG, EXOVTAG NPW-
TIOTO MEANKA TNV KAAUYN USATIKWV AVAYKWV OE KOI-

VOTNTEG KAl TNV EVIOXUON KUBEPVNTIKWY USPEUTIKWV

EPYWV.

EninpooBesta, npotepaidtnta tTou TUAYATOCG anoteNEi

n eEaoddnion KatdNANAwWV Kal KAANG noidtntag opu-

KT®OV NOPwV YIa NAapaywyn npwiwv UAKV YId TOV
KOTAOKEUAOTIKO Kal 0IKoSoUIKG Touéa. Mpog auth Tthv

KOTeEUOUVOoN, To TUMAMA NPOBAIVEl OE EEEISIKEUMEVN
€pEuva Kal epapuoyn KaIVotOuwv HEBOSWV YIa EVTO-
MICKO VEWV KOITAOMATWY, KABWE KAl GE CUVEXA ENITA-
pnon tng ayopdc adpavav Kal AATOMIK®V UAIK®V YIa

OKornoug €AEyXou TNG noldtntag Kal EGapUoynG Twv

EVOESEIYMEVWV NPOTUN®V.

PREFACE

The Annual Report of the Geological Survey
Department for the year 2011 constitutes a short
presentation of objectives and tasks, and an
overview of activities and works of the
Department, as they are determined by its mission
and role, applying the relative legislation, always
acting in the framework of the declared policy of
the Ministry of Agricultural, Natural Resources and
Environment.

The activities of the Geological Survey Department
are continuously widened, in order to respond to
the innovations and the continuous developments,
as well as to our vision for extending the field of
collaboration with local and foreign institutions, so
as to play an essential role in the Cyprus society and
achieve higher contribution to geological events in
the European area.

The 2011 report presents the geological
happenings that were implemented last year,
summarized in the works that were conducted, in
research programmes that were carried out and in
the services and consultations that were given to
the public and private sector.

The duties and responsibilities of the Department
cover a wide range of topics and activities. The
three basic thematic units, Water Resources,
Mineral Resources and the Built-up and Natural
Environment, continue to consist the main
directions of works of the Department where the
higher percentage of the human and financial
resources is allocated.

High in the priorities of the Department remain the
exploration, monitoring and protection of
groundwater, aiming at the quantitative and
qualitative satisfaction of the needs of modern
society, with particular emphasis on water supply of
communities and support for the government’s
water supply projects.

Another priority of the Department is to guarantee
suitable and good-quality mineral resources for the
production of raw material for the construction and
building sectors. In that direction, the Department
makes specialized investigations and applies
innovative methods for defining new deposits, and
continuous surveillance and quality control of the
aggregates produced with regard to the existing
standards.
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Itov Topéa Tou NEPIBAAAOVTOG, TO TUAKMA SIEUPUVEI
TIC 5pAOTNPIGTNTEG TOU Yia anokatdotacn tou Gpuoi-
KoU nePIBANNOVTOC OE XWPOUCG mnou Agitoupynoav
METAAAEIa XaAkoUu, OEIoNOIVTAC TIC YVWOEIC Kal
EMNEIPIEG MOU ANOKTABNKAV KAtd Thv anokatdotaocn
TOU uetanngiou Apidvtou.

H avantu&n evoc acdanouc Sounuévou nepIBAnno-
VTIOC KOl 0 0pOOC OXESIACHOC XWPOTAEIKAG NOAITIKAG
NPOUMNOBETOUV YVWON TWV YEWKIVOUVWV (CEICUIKOTN-
TA, KATONIOBNOEIC Kal EVEPYA PAYUATA) KAl EKTIMNON
NG €nIKIVOUVOTNTAG TouC. Mg yvwpova autd, To
TUAMO EKNOVET EEEIBIKEUNEVEG MENETEC KAl XAPTEG, ME
NPOTEPAIOTNTA TIC EUNABEIC NEPIOXEG KAl TA AOTIKA
KEVTPO.

H TFewxnuikn Xaptoypddnon anotensi €va BacIko
EpYancio NePIBANAOVTIKOU €AEYXOU Kal NAPAKOAOU-
enong TG KATAotaong TV £6adwv. H Ekndvnon tou
rewxnuikou AtAavta tng Kunpou £6wWO0E ONPAVTIKEG
NANPodOpPIEC VIO Th cUCTACN Kal TNV NOIOGTNTA TWV
£6adwV, KABWGE Kal yia Thv TUXOV punavon Toug.

TéNog, ouolactikd pOAO OTthv EKNANPWON TG ano-
OTONNG TOU TMAMATOG KAl TNV IKAVOMNoinoh twv anai-
TACEWV TOU dnudoiou annd Kal Tou ISIWTIKOU TopEa
dladpapatiZel n ouvexng avapdéuion tng noidétntag,
TNG CUVOXNG KAl ThG EYKUPOTNTAC TNG «Tpdneag Mew-
OEOOMEVWV», IE TNV EDAPMOYN EEEIBIKEUNEVNG TEXVO-
Aoyiac.

O1 KAIMATIKEG METABONEG Kal h unoBABKICH Tou dUCI-
KoU NEPIBAAAOVTOC, 0 CUVEXNG KivOuvog yia punavon
TWV USATIKOV NépwV aARd Kal N CUVEXNG MEIWON TwV
ANOBEUATWV OPUKTWV NPWTWV UAWV, KABIOTOUV Enl-
BeBANpEVN thv avaykn via agidpdépo avantuén JE
YVWMOVa TNV NPOOoTacia Kai Biwoiuétnta tou Ppuol-
KoU nepIBANNOVTOG.

Moviuog OTtoOXOoC KOl OUVEXNG npoondésia eival n
napaywyn €pyou UWNANG noidtntag Kal EMCTNPOVI-
K¢ aptidétntac. O otdxo¢ autdg anotensi SEopeucn
T600 YIa MEVA NPOOWNIKA 600 Kal VIO TO NPOCwWNIKO
TOU TUAMATOC, TOU OMOIoU N ENICTNMOVIKA KATAPTION
Kal eknaideuon, annd kal n aglonoinoh tou S1a6€0l-
MOU TEXVIKOU EEOMAICMOU, AnOTENOUV TO EXEYYUO YIA
TNV ENITEVEN TNC anNOoToNNG tou TuNRuatog Fewnoyi-
KAG EMmokoénnong.

Concerning the environment, the Department
extends its activities to the rehabilitation of areas
where old copper mines operated, applying the
knowledge and experiences which were acquired
from the restoration of the Asbestos mine.

The development of a safe building environment
and the appropriate design of land-planning policy,
presupposes the knowledge of geohazards
(seismicity, landslides and active faults) and
vulnerability. Therefore, specialized research
projects and maps are carried out with priority to
the sensitive areas and the urban centres.

The geochemical mapping is an essential tool of
environmental control and monitoring of soil
condition. The preparation of the Geochemical Atlas
of Cyprus gave important information about the
composition, the quality and the possible pollution
of soils.

Finally, an essential role in fulfilling the
Department’s mission and satisfying the
requirements not only of the public but also of the
private sector plays the continuous upgrade of the
quality, the integrity and the validity of the
Geodatabase by applying specialised technology.

The climate change and degradation of the natural
environment, the continuous risk for the pollution
of water resources, but also the continuous
reduction of reserves of mineral resources impose
the need for sustainable development based on the
protection and sustainability of the natural
environment.

A permanent objective and a continuous effort is to
produce work of high-quality and scientific
completeness. These objectives constitute a
commitment for me and the staff of the
Department, whose scientific training and
education, as well as the use of technical
equipment ensures the achievement of the above
mentioned objectives and the mission of the
Geological Survey Department.

Me ektipnon

Ap EAévn Fewpyiou-MopIcow

Alguduvpla

Respectfully

Dr Eleni Georgiou-Morisseau

Directress
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1. TO TMHMA I'EQAOI'TKHX
EIIIXKOIIHXHX

1.1. H ANOXTOAH KAI Ol APAXTHPIOTHTEZ TOY
TMHMATOZ

To TuAua FewnoyiKAG EMoKkOnnong tou YnoupyeEiou
rewpyiag, duoik®v Nopwv Kkal NMepiBAnNovTog ival o
TEXVIKOC OUMBOUNOC TOU KPATOUG VIO TA YEWAOYIKA
0épata, eKTOC and Toug uSPoyovAVOPAKEG.

Kupia anooton tou TUANATOC €ival 0 EVTONIOUOC Kal
NPOOCTAGIA TWV UNOYEIWV VEPWV, O EVTOMIOUOG Kal
avAantuén TWV OPUKTWV NOPWV KAl N NPooTacia tou
dounuévou nepiBdnnoviog¢ and  YEWKIVOUVOUC.
MNapdAAnAa, Npodyel Tn YEWAOYIKA EpEuva HEOW ENI-
OTNUOVIK®WV NPOYPAMMATWV OE OUVEPYACIa PE EVTO-
nia kar &Eva akadnpaikd kalr EpeuvnTka 16pupata.
WYnAd oti¢ npotepaidtnTeG Tou TUAMATOCG IEPaPXOU-
VTal EMIONE 01 UNOXPEWOEIC MOU anoppEoUV anod tnv
Eupwnaiki ‘Eveon ota 6£pata tng apuodiotntdc
TOou.

Mpo¢ EKNANPWON TNG ANooToANG Tou, TO TUAMA EKTE-
AEl TIC MO KATw KUPIEG SPAOTNPIOTNTEG:

° ‘Epguva, napakonoudnon Kal npootacia
TWV UNOYEINV USATWYV,
° ‘Epeuva yia svtoniopo, a&londynon Kai

agIonoinon TwWV OPUKTWV NOPWV,

° FEWTEXVIKEG MENETEC/EPEUVEG VIO Th BENE-
fioon avantuéloKOV KATAOKEUAOTIKWY
EPYWV TOU KPAToug,

° MERETN TWV YEWKIVOUVWV ME OTOXO ThV
€NAXIOTONOINON TWV CUVENEIWV TOUG,

° MeAgtn NG OEIOMIKOTNTAC TOU KUunpIakou
XWPou,

° MeA&tn TNC YEWNOYIKAG SOUNAG Kal €EENIEN
TOU KUMPIOKOU XWPOU,

° AvANTUEn tou topéa nEPIBANNOVTIKAG YEW-
noyiag pe Eudaocn ota YEWXNUIKG GTOIXEia
TV €600V Kal UNOYEINV VEPWY,

° Edapuoyn tng nAnpodOopIKNG Kal Xpnon
EIGIKWV AOYICMIKWV NPOYPAUMATWY,

° EKOOOEIC YEWNOYIK®WV XAPTWV KOl EKOEOE-
WV/MENETWV.

ItOX0¢ Tou TuUAMATOC €ival n avaBdeuion tou ponou
TOU ME:

° Tn BEATIOTONOINCN TWV UNNPEGIWV KAl NAn-
podopIV nou npoodEpel To TuNPa tdoo

1. THE GEOLOGICAL SURVEY
DEPARTMENT

1.1. THE MISSION AND ACTIVITIES OF THE
DEPARTMENT

The Geological Survey Department of the Ministry
of Agriculture, Natural Resources and Environment
is the state’s technical advisor on geological mat-
ters.

The main mission of the Department is the
exploration for and protection of groundwater, the
exploration for and development of mineral
resources and the protection of the urban
environment from geohazards. In parallel, it
promotes geological research through scientific
programmes in collaboration with local and foreign
academic and research institutions. High in the
Department’s priorities are also its obligations
derived from the European Union relating to issues
of its competency.

Fulfilling its mission, the Department executes the
following main activities:

° Research, monitoring and protection of
groundwater resources;

° Research for location, evaluation and
rational development of mineral
resources;

o Geotechnical investigations for founda-
tions of state construction projects;

o Study of geohazards aiming at the mini-
mization of their effects;

° Study of the seismicity of the Cyprus
region;

° Study of the geological structure and evo-
lution of the Cyprus region;

° Development of the environmental geo-
logy section with emphasis on soil and
groundwater geochemical elements;

° Restorations of abandoned mines;

° Information technology application and
usage of specialised software;

° Publication of geological maps and
reports / studies.

The Department aims to upgrade its role with:

° Optimisation of the services and informa-
tion that the Department offers to collab-

Etrioia ‘Ek6gon 2011- Annual Report 2011 9



Oc ouvepyaZoueveg OnNUOCIEC UNNPECIEG
600 Kal oToV I8IWTIKO TouEQ,

° KaAutepn eEunnpgtnon Kal EVANEPWON TOU
nonitn nou gnrtuyxavetai péoa and tn ota-
Slakn avapaeuion tng noidTNTag twv unn-
PECIWV Mou NpoodEpovrtal,

° Mpoodopd unnpeoidv UPNANG noldTNTag
nou BaciZetal otnv €ESISIKEVUMEVN YVWON
nou 6a npoéneel yéoa and tnv gvioxuon
NG €peuvag Kai T S1IEUPUVON TWV EPEUVN-
TIKOV NPOYPAUMUATWV OE VEOUG TOMEIG,

° ‘Epeuva Baciodévn OE MNPWIOMNOPIAKEG
I6€EC MOU VA 0ONYEI OE KAIVOTOMIEC ME TNV
NPAKTIKA EPapuoyn Twv onoiwv 8a 606ouv
VEEC MPOOEYYIOEIC oTtnV €niAucn npoBAn-
MATWV Kai Tn diaxgipion Bgpdtwy, ota naai-
Ola TNG aVAMTUEIaKAG Kal KOIVWVIKAG Eun-
MEpiag.

Zto S1EBVA XWPOo, To TMAMA NPOWBOEI Th CUVEPYATIa
OTOV TOMEQ TNG EPEUVAC ME OMONOYEC UMNPEOIEC,
NAVENIOCTAMIA, EPEUVNTIKA KEVTPO KAl OPYAVICUOUG,
KUPIwG TnG Eupwnaikng "Evewong Kal twv H.M.A.. Méoa
and ta EpEUVNTIKA npoypduuata, To TUAMA ENISIOKEI
TNV avantuén thg TEXVOYVWOIAG Kal Thv E1oaywyn
ouyxpovng TEXVONOYIag.

1.2. H AOMH TOY TMIHMATOZ

To Tunua rewnoyikng Emokénnong, e BAon TIC NPo-
avadepObeioec dpaotnpidTNTEC Tou, ATav SIOIKNTIKA
S10POPWHEVO KATA TO TEAOG TOU 2011 OTOUG EEAC
KAAS0UG:

° Fevikn Fewnoyia, Xaptoypadia kal Iuoth-
pata Fewypadikwv NANPodopINY,

° OikovouIKkn Fewnoyia,

° Yépoyewnoyia,

° Mnxavikn Fewnovyia,

° FrewduoIkn Kal Zeicponoyia, Kal

° FrEwWTPNOEIG.

01 KAAdol autoi unootnpidovtal, avanoya ME TIQ
EPYACiEC Toug, and yewtpunava (KpoUOoTIKE, NUpnvo-
AnntikG kal opupoyewtpunava), Xnuikd Epyaotniplo
yI' QvOaAUOoEIC VEPOU, £6adPwV Kal SOMIKWV UAIKWY,
EPYAOTNAPIO YEWTEXVIKWY OOKIMWV KAl BIOMNXAVIKWV
OPUKTWV, CUVEPYEIO SOKIMAOTIKOV AVIANCEWV, OXE-
Sla0tnip1o, BIBAI0OAKN KAl KEVTPIKO ZUoTNUa MEwypa-
dIkwv MAnpodopiwv. H unoothpiEn tou TUAMOTOG
OCUMNANPWVETAI JE TO AIOIKNTIKO APXEio, Tn Fpaupa-
TEia KAl To AoyIoThpIO Tou.
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orating public services and to the private
sector;

° Better service and advice to the citizens,
achieved through gradual upgrading of
the quality of the offered services;

° Offer of high-quality services based on
specialised knowledge that will be derived
from research advancement and widen-
ing of research programmes in new areas;

° Research based on pioneer ideas that will
lead to innovations, the practical applica-
tion of which will lead to new approaches
to problem-solving and management of
issues in the framework of social develop-
ment and prosperity.

On an international scale, the Department
promotes the collaboration in research with similar
agencies, universities, research centres and
organizations, mainly of the European Union and
the USA. The Department, through research
programmes, seeks the development of knowledge
and the introduction of modern technologies.

1.2. THE STRUCTURE OF THE DEPARTMENT

Based on all the activities mentioned earlier, in 2011
the Department was administratively structured in
the following sections:

° General Geology, Cartography and Geo-
graphic Information Systems;

° Economic Geology;

° Hydrogeology;

o Engineering Geology;

o Geophysics and Seismology;

° Drilling.

These sections are supported, in relation to their
work, by drilling rigs (percussion, core and rotary),
a Chemical Laboratory for water, soil and
construction materials analyses, an industrial
minerals laboratory, a geotechnical laboratory, a
water pumping crew, drafting services, a Library
and a central Geographic Information System. The
work of the Department is also assisted by the
Registry, the Secretariat and the Accounts Office.



Katd to ténog tou 2011, To Npoowniké Tou TMAPATOG
apiduouce 82 cuvonikd npdowna and Ta NPoRAENO-
peva 113. And autd, o1 19 ATav NPOCOVTOUXol AEl-
Toupyoi (18 yewndyol Kalr 1 xnuIKOG), ol 16 Kand
KATAPTIOUEVOI TEXVIKOI S1adOpwV EIBIKOTATWY, 01 40
TEXVIKO KAl UMOOTNPIKTIKO NPoownikd Kal ol 8 ypau-
MOTEIOKO / AOYIOTIKO NPOowmnIKO.

0 npounofnoyIouoc Tou TMAKMATOC yia To 2011 avep-
xétav og €5.755.573. And to nNocd autd, To onoio
NPOEPXETAI €& ONOKANPOU and tov KPatikd npouno-
AoyIouO, danavnenkav €3.927.873 yia TIC TOKTIKEG
avAyKeG Tou Tunuatog kair £€800.212 yia T avantu-
glaKd Tou npoypdapuata.

1.3. TO OPAMA TOY TMHMATOZ

To épaua tou TUAMATOC Eival n KATa&iwon Tou otov
EUPWNAIKO XWPO GE OXEON UE TA YEWNOYIKA SPWHEVQ,
6énou Ba unopsi nAgov va S108pAMATIZEI CNUAVTIKO
poéAo otn Slapdépdwon MNOAITIKWY Kal va EKPPAZEl
apbpwpévo AOYO Ota KEVTPa ARWNG anodpAcEwV CE
€UPWNAikO €ningdo. EMNAEOV, N CUVEXAG avaBaoul-
on Kal BeATiotonoinon tn¢ NoIGTNTAG TWV UNNPECIWV
nou napéxel, péoa and tnv eGapuoyn EEEIGIKEUPEVNG
YVWONG Kal KAIVOTOMIWV, ME YVWHUOovVa Thv KAaAUTEPN
duvatn EunnpETNoN TWV NOAITWV.

Fa €NITEVEN TwVv OTOXWV Kal TOU OpAuaToqg XpEIaZe-
Tai:

° AvANTUEN ENIOCTNUOVIKWYV CUVEPYACIOV ME
OMONOYEC unnpeoieg tng E.E.,

° Meyanutepn/avaBaduICHEVN KAl EVEPYOG

By the end of 2011, the Department employed 82
persons in total of the 113 anticipated positions,
including 19 professional scientists (18 geo-
scientists and 1 chemist), 16 well-qualified technical
assistants of various specialisations, 40 employees
as supportive personnel and 8 secretarial — ac-
counting employees.

The budget of the Department for 2011 reached
the amount of €5.755.573 and was sourced
entirely from the state budget. The amount of
€3.927.873 covered current expenditures, while
€800.212 was spent on research and development.

1.3. THE VISION OF THE DEPARTMENT

The vision of the Department is the
acknowledgement in the geological region of
Europe, where it will play an important role in the
drafting of policies and be in a position to add its
voice to the decision-making centres on a European
level. Moreover, the continuous upgrade and
optimization of its services, through the
implementation of specialised knowledge and
innovations, aim to a better service to the public.

For the achievement of its vision there is a need
for:

° development of scientific collaborations
with similar organisations of the EU,

° greater and active participation in the
activities of the EuroGeoSurveys (EGS,
Organisation of the European Geological
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OUMMETOXN OTIC EPYACIEC Kal anodAcelq
TOU opyaviouou EuroGeoSurveys (EGS,
Eupwnaikéc FrewnoyIKES YNNPEGTIEQ),

° MANRPNG oTENEXWON TOU TUAMATOC KAl CUVE-
XAG ENINOPPWON TOU NPOCWMIKOU,

° Mpounecsia/avavémnon e oUyxpovn TEXVO-
Aoyia epyactnpliakoU Kal EPYOTAEIaKoU EE0-
nAIocuou, EI8IKOTEPA ayopd VEoU yewTpund-
VOoU MEYAANG SUVAMIKOTNTAG UE TO cUPNAN-
PWMATIKO €E0NAICKO MOU va EMITPENEl TNV
avOPUEN YEWTPNOEWV O PEYAna Baen,

° Anpioupyia ouUyxpovou ZglopoNoyIKoU
Kévtpou ME uYPnANG texvonoyiag €Eondl-
oMo,

° AIG6s0oN NEYAAUTEPWV KOVOURIWV VIO EPEU-
va.

H eniteu&n twv Nio Ndvw oTOXwV Kal n oTadiakn
ONOKANPWON TOU 0pAMAaTOG EMISIVKETAI SO and
€va 100ppOonNNUEVO ETNROIO NPOoUnonoyIouo.

2. 'ENIKEX APAXTHPIOTHTEX

To Tunpa Fewnoyikng Emokénnong ivar and to 2005
TOKTIKO MENOG KAl JETEXEI OTIC EPYACIEG TOU IUVOE-
OMoU  Eupwnaikv  TFTEWAOYIKWV  YNNPECINV
(EuroGeoSurveys, npwnv FOREGS), nou £dpsUel OTO
BEAyI0 Kal avtinpoowneuel oxed0V ONEC TIG FEwnoyi-
KEC YNNPEGIEC TV KPATWV TNG EUPWNNG, KAl CUMME-
TEXEl 0 O1Adpopeg Opadeg EIdIKOTATWY. METAEZU 20
Kal 22 ZenteupBpiou Tou 2011, n Alsubuvtpia Ttou TUA-
MOTOG EKMNPOCWNNOE TO TUANA OTIC EPYACIEC TNG OXE-
TIKNG EapIvAg FevikNnG ZuvAvinong, nou €Aae xwpa
oth Bapoogia.

To TuApa €EAKOAOUBEI va CuvePYAZETal UE NAven!-
otAuIa Tn¢ KUnNpou Kai Tou €EWTEPIKOU, EPEUVNTIKA
KEVTPA, OMONOYEC €OVIKEG UMNPECIEC TWV KPATWV
MEAWV tng E.E., Twv H.M.A. Kai Tou lopand, to Eupw-
Meooyeiaké Zeloponoyiké Kévtpo (EMSC) oto Itpa-
OBouUpYyo, to AIEBVEC Zeioponoyiko Kévtpo (ISC) oto
Novdivo, to EBvIKG Aotepookonegio ABnvwv, to lep-
Maviké EpeuvntikO KEvipo Feweniotnuwyv (GFZ) oto
Potsdam, to Mpdypappa «Meinwon twv ANwWALIOV and
Z€IoMoUG otnv Euputepn Mepioxn tng Meooyeiou»
(RELEMR) ka1 to Mpdypappa tou 0.H.E. yia Tthv «Ana-
yopeuon twv Mupnvikwyv Aokiuwv» (CTBTO), nou
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Surveys),

° staffing of the Department and conti-
nuous further education and training of
its staff,

° provision / upgrading of laboratory and
field equipment with modern techno-
logies, in particular the purchase of a new
high-capacity drill for deep wells,

° establishment of a modern high-tech
seismological centre,

° availability of more funds towards
research.

The achievement of the above tasks and the
gradual fulfilment of the vision are pursued
through a balanced annual budget.

2. GENERAL ACTIVITIES

Since 2005, the Geological Survey Department is a
full member of EuroGeoSurveys (EGS, previously
known as FOREGS) and participates in its activities.
EGS is based in Belgium and represents almost all of
the European Geological Surveys. Between 20 and
22 September 2011, the Directress represented the
Department in the EGS Annual General Meeting,
which took place in Warsaw.

Furthermore, the Department continued to have
close contacts and cooperation with local and
overseas universities, research centres, national
agencies of the EU member states, as well as the
U.S.A. and lIsrael, the Euro-Mediterranean Seismo-
logical Centre (EMSC) in Strasburg, the Internation-
al Seismological Centre (ISC) in London, the Nation-
al Observatory of Athens, the German Research
Centre for Geosciences (GF2) in Potsdam, the pro-
gramme for “Reducing Earthquake Losses in the
Eastern Mediterranean Region” (RELEMR) and the
UN “Comprehensive Nuclear Test Ban Treaty Organ-
isation” (CTBTO) in Vienna. Since 2006, it is also par-
ticipating in the “Terrafirma” project with the Euro-
pean Space Agency, which basically monitors small-



€dpeuvel otn BIEvvn. ENiONG, OUVEXIZEI TN OUMMETOXNA
Tou (and to 2006) oto0 OIEBVEC nNPOYPAMMa
«Terrafirma» Tou Eupwnaikou Opyaviouou via to Ald-
OTNWA, NOU OKOMEI BACIKA OTNV NapakoAoudnon twv
MIKPOMETAKIVACEWV OTNV €MmAvEId TNG YyNC ME TN
Xpnon 6o0pudopIKoU pavtdp.

EmnAgov, To TUNPA CUVEXIOE vVa SIATNPEI NOAU OTEVEQ
enadEC Kal CUVEPYATIEC ME EVTONIOUG ENICTNMOVIKOUG
Kal ENAyYEAMATIKOUG POPEIC, OnwC gival To ENcTNO-
VIKO Texvikd Empenntipio Kunpou (ETEK) kal ol opya-
VWMEVOI OUVOECHO! TV MOAITIKWOV MNXAVIKWV, APXITE-
KTOVWV, YEWNAOYWV Kal UETAAAEIONOY®WV K.AM.

Eniong, to TuAMO ouvePYAcOnke noAu oteva Kal
napaywyika e AANEC UNNPECIEC TOU SNPOGIOU, ONWG
gival o1 Enapxiak€g AIOIKNCEIG, TO TMNKA AvanTUEEWG
Yodtwv, To TUAPa Anuyociwv Epywv, To TuNpa None-
odopiag kar OIKACEWC, TO TuAMa Aacwv, To TUAMA
MepiBdAnovtog, n Ynnpsoia Metanngiowv, to TuAua
Avadaopou Kal to Mevikd Xnueio tou Kpdtoug. Ava-
AoYa O€ OUMMETEXEI KAI OE MEYANO APIBUO TEXVIKWV
EMNITPONWV, Ol EPYACIEC TWV OMOIWV EXOUV OXEON JE
Ta OEUATA Kal TIC EUBUVEC Tou TMAMATOG. ZUVEXIOTN-
KE Kal Katd to 2011 n aglondynon yeydnou apieuou
AITNOEWV YIa EPEUVNTIKEG Kal MOAEOOOMIKEG ADEIEG
YIO EVIONIOMO Kal EKMETAANEUON BIOMNXAVIKWV OPU-
KTV, NETPWMATWV KAl NETAANEUMATWY. MapdAAnAa,
ETOIMACTNKAV CUVOMTIKEG EKOECEIC Nou adopouoav
€E€taon aItnoswv yia napaxwpnon MOoAE0SOMIKWV
AdEI®V VIO EKUETANAEUCN OPUKTOU MNAOUTOU Katd
napékkNion and to Zuppounio MeAgtng NMapeKKAioe-
wv. Eniong €xouv aglonoynBei nePIBANAOVTIKEG Kal
VEWNOVYIKEG HEAETEG VIO TO OXESIAONO KAl KATAOKEUN
ONUAVTIKWOV EPYWV UNOSOMNAG Kal AAAwV avantuéla-
KOV EpywV. Eniong, AsItoupyoi Tou TUANATOC SNUOOI-
guoav Siadopa Apepa ota gviuna MEoa Madikng
Evhu€pwong Kal 0To nePIodIKO «<ArTPOTHZ» Tou Ynoup-
yeiou Fewpyiag, ducikwv Mépwv Kal NePIBAAAOVTOC
Kal, EMNAEov, NAPOUCIAOTNKAV APKETEC POPEC OF
EVNUEPWTIKEG EKMOMNEG TWV PASIOTNAEONTIKWV
MEowV TNG Kunpou.

Ito TUAPA AEITOUPYEI Nupnvag pNAenong, O Onoiog
avanappavel KA6s xpOvo TOV KATAPTIOMO OXESIoU
€KNaideuong tou npoownikou, adou SIayVWOoEl TIG
avaykeg HABNONG Tou. To OxESI0 6pAong via To 2011
nepIEAAUBaAve ekNAISEUTIKA Npoypduuata, Tooo otnv
KUnpo 600 Kal OTo EEWTEPIKO.

scale ground deformations with the use of satellite
radar.

During 2011 the Department continued to have
close contacts and cooperation with local scienti-
fic and professional bodies, such as the Cyprus
Technical Chamber (ETEK) and the professional soci-
eties of civil engineers, architects, geologists and
mining engineers etc.

Moreover, the Department cooperated very pro-
ductively with other state agencies such as the
District Offices, the Water Development Depart-
ment, the Department of Public Works, the Depart-
ment of Town Planning and Housing, the Depart-
ment of Forests, the Department of the Environ-
ment, the Mines Service, the Department of Land
Consolidation and the State Chemical Laboratory. It
also participated in a large number of technical
committees, the work of which relates to geo-
logical matters. During 2011, a substantial number
of applications for mineral exploration permits as
well as town planning permits relating to mineral
resources were evaluated. In parallel, reports were
prepared relating to applications submitted to the
Board for the Consideration of Planning Deviation
for town planning permits. Environmental impact
assessments and geological studies for the plan-
ning and construction of significant development
works have also been evaluated. Also, officers of
the Department published various articles in the
media and the “AGROTIS" journal of the Ministry of
Agriculture, Natural Resources and Environment.
They also participated in various radio and TV pro-
grammes.

A learning core committee operates in the Depart-
ment and organises training schemes for the staff
based on their needs. The training scheme for 2011
included educational programmes both in Cyprus
and abroad.
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3. BAYXIKH I'EQAOI'TKH EPEYNA -
I'EQAOI'TKA AEAOMENA

3.1. FEQAOTIKH XAPTOrPA®HZH

H vewnoyikA xaptoypddnon tng EUPUTEPNG NEPIOXAG
Mapaniuviou - Ayiag NGnag nou ektensital o€ KAipa-
Ka 1:5.000 éx&l w¢ anwIEPO 0TtdX0 ThV eKndvnon
EVOC YEWNOYIKOU XAPTn TNG NEPIOXAE. MEGa oto 2011
OUVEXIOTNKAV Ol E€PYACIEC UNAIBPOU OThv NEPIOXN
METAEU Avia¢ Nanac kai Mapanipviou. Eniong, o€
ouvepyacia pE T FewnoyiKA Ynnpeoia twv H.M.A.,
EyIve anotunwon TwWV MEYAAWV TEKTOVIKWV OSOMWV
TNG EUPUTEPNG NEPIOXNG ME BACNh TO avayAudo tng
NEPIOXNG, TA UPIOTANEVA VEWNOYIKA OTOIXEIO nou
€XOUV OUANEXBEI KABWE Kal oToIXEia and nanaidtepa
NEOYPAUMATA KAl YEWTPAOEIC. ENEION SUwE NpoKeItal
Via Mia nEPIOXA PE EVIOVO TEKTOVIOMO anaiteital n
ONOKANPWON TNG Epyaciac unaibpou npiv €Eaxeouv
onoIadNnote CUNNEPACKHATA VIO TO TEKTOVIKO KAOE-
Otw¢ tnC. ‘Eva peydno npdpAnua nou cuvavtdtal
Katd tnv gpyacia unaibpou sivar 0 SEUTEPOYEVAG
EMNAOUTIONOC TOU AVWTEPOU TUNHATOC TWV IZNUATWV
ME avepakIK® acBEOTIO KAl O OXNUATIONOG oTnV M-
ddvela Tou €6APOUC MIOG ACRECTITIKAG KPOUOTAG
YVWOTNAG Kal ¢ «kadkANa», n onoia KAAUNTEl Ta uno-
KEIMEVA 1ZApata.

TUVEXIOTNKE N VEOTEKTOVIKA MEAETN TNC EUPUTEPNG
NEPIOXNE TNG AAPVAKAG, O CUVEPYACIa UE Tn FEwno-
VIKN Ynnpeoia twv H.M.A.. To gvepyod prAyua nou
UNApXEl OTNV MEPIOXN TOU AKPwTNEIou Kitl S1aniotw-
vetal 6t diangepva to agpodPOMIo Kal Ttnv NOAN Ttng
NApvaKag Kal KATEUBUVOUEVO BOPEIOAVATONIKA EVR-
VETAI JE TN PNEIVEVA Zwvn Tou OByoU. Mg BAon vEOUG
YEWXPOVOAOYIKOUG NPOocdIopIcpoug o dsiyuata and
ta Onokaivikd Bandooia 1IZAyata nou ENNPEAcTNKavV
and to pAyua, daivetal autd va EXEl EVEPYONOINBED
METAEU TwV TEAEUTAIOV 6 - 3 XINIASWV XPOVWV OThvV
nepPIoxXn tou AKpwtnpiou Kitl. To vedtepo 6andooio
iZnua nou €xel ennpeaoctei and To pAyua ival nAikiag
6 XINIASWV XPOVwV NEPINOU, EVK TO VEOTEPO XEPTAIO
iZnua, To ornoio anotéEBnNKE NAvw and To PAyPa Kai
oev éxel ennpeaoctei and autd €ival naikiag 2 - 3
XINIAdwV xpovwv, BaciZOUEVO 0 avanuoelc Avepaka
14 (14¢) oe xepoaia yaotepénoda. H MeAETN BPIoKe-
Tal o€ €EENIEN KAI AVAPEVETAI N SIEEaYwWYN YEWPUOI-
KWV OI0OKOMACEWV O TECOEPIC OEOEIC UETAEU TOU
AigBvouc Aepodpouiou AApvakag Kai Tou AKpwTnpiou
Kitiou, ol onoieg éxouv eMINEYEi ME BAON T YEWAOYI-
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3. BASIC GEOLOGICAL
RESEARCH - GEOLOGICAL DATA

3.1. GEOLOGICAL MAPPING

Geological mapping of the broader area of Para-
limni - Agia Napa at a scale of 1:5,000 aims at com-
pleting a new geological map of the region. In 2011
mapping was continued in the area between Agia
Napa and Paralimni. In collaboration with the USGS
(United States Geological Survey) a survey of the
area was carried out to determine the major tec-
tonic structures of the area. The survey utilized
topographic and updated geological data and the
evaluation of existing data from older projects and
boreholes in the area. This highly tectonized area
requires completion of field work before extracting
any conclusions about the tectonic regime of the
region, especially when the major problem encoun-
tered during field work is the accumulation in the
upper part of the sediments, of secondary calcium
carbonate and the formation at the surface of a cal-
careous crust known as “kafkala”, which covers the
bedrock.

The neotectonic study in the broader area of the
town of Larnaka continued in collaboration with the
USGS. An active fault which outcrops at Cape Kiti and
transects the airport and town of Larnaka is direct-
ed northeasterly and intersects the Ovgos fault
zone. According to new geochronological determi-
nations, from samples of Holocene marine sedi-
ments affected by the fault, it seems that the fault
has moved between 6 and 3 thousand years before
present in the Cape Kiti area. The youngest marine
gravels that are affected by the fault are approxi-
mately 6 thousand years old and the youngest ter-
restrial sediments that are not affected and cover
the fault are 2-3 thousand years old, based on 14c
analyses on terrestrial snails. The study will incorpo-
rate geophysical surveys along four lines 1-2 km
long between Larnaka International Airport and
Cape Kiti. These locations have been selected based
on the geological and topographical data of the
area. It is expected that the results of the geophys-



KA xaptoypddnon Kal To avayAudo TNG MNEPIOXAG.
Avauévetal 0Tl Ta anoTENEOMATA TWV YEOPUOIKWV
SlacKonAcEwv 6a BonNBNOOUV chuavtikd otnv Kata-
vonon TOU TEKTOVIKOU KOBEOTWTOG TNG MEPIOXAG,
EVIONIZovTag ONEC TIC TEKTOVIKEG SGOMEG Kal Th SIEU-
fuvon tou¢ adou kanuntovtal and npéodateq
0aNAcOoIEC Kal ANAOURBIOKEG AMOBECEIG, YE €EQIPECN
TO aKpwWTNPIo Kitl Adyw TEKTOVIKAG avUyPwong thg
NEPIOXNG.

ical survey will be very helpful in understanding the
tectonic structure of the area determining the
direction of those structures, which are covered by
recent marine and alluvial deposits.

EIK. 1: Ta npdoiva noAUywva AneIKoVIouv TouC SNIIOCIEULEVOUG XAPTEC OE KAIUAKA 1:25.000. OI NEPIOXEC HE SIAYPAUMION XAPTO-
yoagouvtal onuePa. H UNAE NEPIOXN SEIXVEI TNV EKTAON TWV UNAPXOVIWV SNUOCIEUNEVWV XOPTWV OE KAIUaKa 1:30.000 1 LIKPOTEPN.
Fig. 1: Green polygons show published geological maps in the 1:25,000 scale series. Crosshatched areas are being mapped presently.
Area in blue shows the extent of existing map publications with a scale of 1:30,000 or smaller.

3.2 FEQAPXAIOAOrFIA 3.2. GEOARCHAEOLOGY

Katd tn &idpkeia tou 2011 unoypddnke cupdwvia
OuUVEPYAOIag METAEU tou TuAMatog FewnoyIKNG Eni-
okonnong Kai tng Epsuvntikng Movadacg Apxalono-
viag Tou Navenmotnyiou KUnpou. Auth n cuvepyaoia
€BaNe Ta BUENID VIa TNV AVIOAAAYN TEXVOYVWOIag
Kal 6€60NEVWV METAEU TwV 6U0 dopEwv ota BEUaTa
TNG APXAIOMETPIOC Kal yewapxalonoyiag. Méoa ota
nAqiocla Autng tng cupdwviag, To THAPA EMNAEKETAI
oto Epsguvntiké Npdypauua NARNIA kal To ApXalono-
VIKG Npdypaupa Nanainddou we ETAIPOC YIa YEWNO-
VIKA 8€pata. Q¢ npwto BApa oto ApXalonoyiko Mpo-
vpauua Nanainddou, To TUAPA EXEI ONOKANPWOEI MIa
vewpopdoAoyIKA xaptoypddnon Tng guputEPNG
NEPIOXNE TNG apxaiag noniteiag tng Nanainddou Ue
KUpIO okond va MNAPEXEl O YEWAPXAIOAOYOUG Kal
apXaloAdyoug HIa EIKOVA YIa Thv €EEAIEN TOU TONioU
Ta teneutaia 100.000 xpdvia, Nou va EMITPENEI TV
EPMNVEIQ TOU TOMNIOU NECO OTOUG ICTOPIKOUG XPOVOUC.

During 2011, the Department signed a collaboration
agreement with the Archaeological Research Unit of
the University of Cyprus. This agreement has created
a framework for the exchange of data and know-
ledge between the two institutions in the fields of
archaeometry and geoarchaeology. In the context of
this agreement collaboration was initiated in two
directions, the NARNIA project for which the Depart-
ment is a partner, and Palaipafos, the Urban Land-
scape Project for which the Department is a collab-
orator in geological matters. As a first step in the
Palaipafos project the survey created a geomorpho-
logical map of the broader area of the ancient polity
of Palaipafos. The main objective of the mapping
project was to help geoarchaeologists and archaeo-
logists understand the importance of landscape evo-
lution of the area in the last 100,000 years and in this
way enable interpretation of the human landscape in

Etrioia ‘Ek8gon 2011- Annual Report 2011 {15!



H epvacia enikevipwbnke ota yewuopdonoyika
XAPAKTNPIOTIKA TNG MEPIOXNG Kal OTIC ISIAITEPOTNTEG
Kal YEOMOPPONOYIKEG aVWMANIEC OTNV NEPIOXA TNG
apxaiag néAng, OTIC APXAIEG OKOUPIEG TNG EnapXiag
Nadou kal oTnv €EEAIEN TNG OKTOYPAMMNG OTa napd-
KTIO TwV KOUKAIWV.

3.3. NPOrPAMMA «PANGEO»

To PanGeo sival éva TtPIETEC NPOYPANMA NouU EEKivn-
og tov ®eBpoudplo Tou 2011 hE oKonod va SIABECEI
OwpPEeAV Kal NPooBACINA SESONEVA YEWKIVOUV®WVY, NMOU
va otnpicovtal andé oedopéva tou GMES. To Mpo-
YPAUMa autd €ival hia CUVEXEIQ TOU NPOoyPAUMOTOC
ESA GMES Service Element Terrafirma kai OKoneuel
VA XPNOIMOMOINCEl METPNOEIC MIKPOMUETAKIVAOEWV
ano 50pudOPIKEG KATaypadEG, via va EPUNVEUCE! Kal
VA XOpToypadnosl yewkivouvoug. To Mpdypauua
Xpnuatodoteital and to 7° Npoypaupa MAaIcIo thg
Eupwnaikn¢ Enmitponig kdtw and tn Spdon
«Stimulating Development of Downstream GMES
Services». To Npoidv 6a Napéxel dwPeAv Kal EAEUOE-
pa npooBdociya oto S1adiktuo SedouEva, NEca otd
nAaiola thg 0dnyiac INSPIRE, via YEWKIVOUVOUG O€ 52
ano TG MEYAAUTEPEG EUPWNAIKEG NOAEIG ONOU KATOI-
KEI T0 13% Tou NANBuouoU tnG Eupwnng. H Yndiakn
nAanpodopia 6a civar Siabgoiun and 27 Tewnoyika
Ivotitouta tng Eupwnng oe popdn napdAnnAn JE
auth tou MNpoypduuatog “One-Geology Europe”. H
TeNIKA nAnpodopia Ba dnuioupynbEi NE T BONBEIN
METPNOEWV MIKPOMETAKIVACEWY, UNApxouoa yvwon
yIa Th YEWAOYIA KAl TOUG YEWKIVOUVOUG and EISIKEU-
MEVA NPoownikd TV MFEWAOYIKWV IVoTITOUTWV.

H KUnpo¢ CUMMETEXEI o€ autd to MNpdypappa PE Eni-
KEVTPO TNV EUPUTEPN AOTIKA NEPIOXA TNC AEUKWOIOC
Kal KtiZel and yvwon nou anoktienke and to MNpo-
YPOuMa ZEIOMIKAG EmKivouvoTtntag ASUKwOoIag, nou
onokANpwWOnke TO 2004 kalr to Mpdypauua
“Terrafirma”. H nepioxn ekteivetal and tn VEKPN Zwvn
OTnv KOIVOTNTA AvAyula 0Td VOTIOSUTIKA KAl ThV KOI-
votnta Mepiou 6Ta votioavatonika.

3.4. EKOEZEIZ

To Tunpa FrewnoyIkng EMokénnong 6€ CUVEPYAOIa UE
to AApo Ayiag NAnag kair to TuAua Fewioyiag tou
Maveniotnpiou ABnvwv EXEl SNMIOUPYNOEI Jia EKBECN
nou €x&l WG 6€ua TNV NANAIOVTOAOYIKA avackadn tng
Avyiac Nanac. H ékBson napouciGZel supnpata Vavev
innondétauwyv and tnhv avackadn yia TtThv onoia tnv
enIMENEIN €XEl 0 KaB. MNwpyog Oodwpou tou Maveni-
othyiou ABnvwv. H €KBEON MAPOUCIACTNKE aAPXIKA
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historical years. More specifically, the project con-
centrated in the geomorphological features and
anomalies in the immediate vicinity of the urban
fabric of the ancient polity, the copper slag deposits
in the broader district of Pafos, and the coastline
evolution in the lower coastal lowlands of the
Palaipafos area.

3.3. THE "PANGEO" PROGECT

PanGeo is a 3-year project that began in February
2011 with the objective of enabling free and open
access to geohazard information in support of
GMES. It is a natural continuation of the ESA GMES
Service Element project Terrafirma and plans to
use small surficial movement from satellite meas-
urements for interpreting and mapping geohaz-
ards. The programme is funded by the Seventh
Framework Programme of the European Commis-
sion under the Theme “Stimulating Development of
Downstream GMES Services". This will be achieved
by providing an INSPIRE-compliant, free, online
geohazard information service for 52 of the largest
European towns covering approximately 13% of
the population of Europe. The geohazard informa-
tion will be served in a standard format by the 27
EU national Geological Surveys via a version of the
One-Geology Europe format. These products will be
compiled from integrations of satellite Persistent
Scatterer InSAR processing, providing measure-
ments of terrain-motion and geological and geo-
hazard information already held by national Geo-
logical Surveys, together with their expertise.

Cyprus participates in this project for the greater
urban area of Lefkosia and builds on knowledge
from the Seismic Hazard Assessment project of
Lefkosia which was completed in 2004 and the
Terrafirma project which used the same data set.
The area extends from the buffer zone to Anageia
in the southwest and Geri in the southeast.

3.4. EXHIBITIONS

The Department, in collaboration with the Munici-
pality of Agia Napa and the Geology Department of
the University of Athens, has set up an exhibition
focusing on the theme of the palaeontological
excavation at Agia Napa. The exhibition displays
pigmy hippopotamus finds from the excavation
which is being conducted by Professor George
Theodorou from the University of Athens. The exhi-
bition first appeared in the “House of Cyprus” in



OTO Znitl tTn¢ Kunpou otnv ABNAva, &va nNopdwTIKO
KAl NOAITIOMIKG KEVTPO TnG MpeoBeiag thg Kunpou
otnv ABnva. H €kBeon PETAPEPONKE META OTO Mave-
NICTAMIO ABNVWV Kal TEAIKA ToV ZENTEURPIO TOU 2011
oto Mouoeio «@dnacoca» tn¢ Ayiac Nanag énou 6a
napapeivel ovipa. H EKBeon acxoneital ue th ava-
okadn tng Ayiag Nanag, to eaivoueVo Tou VNOIWTI-
KOU vaviopou Kal thv €EEAIEN TwV NANCIOAKTWY TOU
MAgIoTOKAiVOU.

To TuAupa avdnaBe thv kataypadn, EUNAOUTIOUS Kal
Napouciacn TV YEWAOYIKWV EKBEUATWV TOU MOUOEI-
Ou Tou MNaykunpiou Ff'uyvaciou. EToindotnke uniko yia
TNV otpwuatoypadia tng Kunpou, toug diddopoudg
TPoNoug anonidwong, Ta anoflBwuéva idn Tou Ixn-
MaTIONOU AEUKWOIOG KABWE KAl TOUG VAVOUG Innono-
TAMUOUG Kal ENEDAVTEG TNG KUNpou.

3.5. FEQOEPMIA

OnokANpwWONKe to deBpoudpio Tou 2011 To Epguvn-
TIKG Npdypauua Frewbeppiag, To onoio xpnuatodotn-
enke and to ‘15pupa NMpowenong Epeuvac Kal SIEEN-
XOn PE CUVEPYAOIa Tou TexvoNoyikou MavenioTNiou
Kunpou (TE.NA.K.), Tou TUAMATOG FE®WAOYIKAG ENIOKO-
nNong Kai ThG YNnPeoiag EvEpyeiag Tou Ynoupyeiou
Epnopiou, Biopnxaviag kar Toupiopou. To Mpoypauua
EMIKEVTPWONKE OTN CUAROYN GTOIXEIWV VIa TO OXESIA-
OMO BEPUIKWOV OUCTNUATWV EVEPYEIAC ME TNV KUKAO-
dopia vepou NEOO OE YEWTPAOEIC Kal KUPIG TOU ano-
TENEOUA €ival €vag MPOKATAPKTIKOG TEWBEPUIKOG
XAptng pE BEPUOKPATIEG E6APOUG OTO BABOC Twv 100
METPWV. TO EMICTNUOVIKO KOIVO EVNUEPWONKE Yia Ta
nopioupata tng NEAETNG OE CUMNAOIO NOU OpYavwen-
KE Tov lavoudplo tou 2011. H gpguvntikn 6pacthplod-
TNTA CUVEXIZETAI JE KAIVOUPYIO EPEUVNTIKA NPOYPAU-
parta.

3.6. MPOrPAMMA «EQ.TOMI.A.»

To Mpdypaupa «FEQ.TOMI.A.» gival TO AKPwVUMIO TOU
€PYOU «FEWTOUPICUOG Kal TonIKA avantugn: Opn Itd-
vou Kpntng / 0pog Tpoodog Kunpou», Tou EnIXEipn-
olakou MpoypAupatog AIQCUVOPIOKAG ZUVEPYAOIAC
EARGSa-Kunpog, 2007-2013. To £pyO OUYXpNUATOS0-
teital and to Eupwnaikd Taupegio Nepibepeiakng Ava-
NTUENG KAl TOUG €BVIKOUG népoug katd 80% Kkal 20%
avtiotoixa. H cupdwvia unoypddnke tov Anpinio Tou
2011.

To €pyo anOTENEI Th CUVEPYADIa METAEU SUO OPEIVIV
nePIOXWV tng Kpntng Kal tng Kunpou, ta 0pn Zakpou
Kal Tpdodo¢ avtiotoixa, pe okond (a) thv avAadeidn

Athens, a cultural and educational centre of the
Embassy of Cyprus in Athens. The exhibition was
then moved to the University of Athens and finally
in September of 2011 to the “Thalassa” Museum in
Agia Napa, where it will remain on permanent dis-
play. The exhibition deals with the excavation in
Agia Napa, the phenomenon of island dwarfism and
the evolution of Pleistocene coastlines.

The Department undertook responsibility for
recording, enriching and exhibiting rock and fossil
samples at the Pancyprian Gymnasium Museum.
Material was prepared about the stratigraphy of
Cyprus, the different types of fossilisation, the fos-
silised species of the Nicosia Formation and the
pygmy hippos and dwarf elephants of Cyprus.

3.5. GEOTHERMAL ENERGY

The Geothermal Energy project, funded by the Re-
search Promotion Foundation was completed in Fe-
bruary 2011. The project was conducted in collabo-
ration with the Cyprus University of Technology, and
the Energy Service of the Ministry of Commerce,
Industry and Tourism. The project concentrated on
collecting data to be used for the design of thermal
exchange systems which utilise underground water
circulation in shallow boreholes. The project's main
outcome is a preliminary Geothermal Map of Cyprus
with temperatures of the ground at the depth of
100 meters. The project was completed with a pub-
lic event which took place in January of 2011.
Research activity in geothermal energy continues
with new research projects.

3.6. THE “"GEO.TOPI.A." PROJECT

The "GEO.TOPI.A." is the acronym of the project
“Geotourism and local development: Crete Itanos
Mountains / Mountain Troodos Cyprus,” of the
Cross-Border Cooperation Programme “Greece-
Cyprus”, 2007-2013. The project is funded by the
European Regional Development Fund and through
national resources by 80% and 20%, respectively.
The agreement was signed in April 2011.

The project involves cooperation between two
mountainous areas of Crete and Cyprus such as
Mountains Zakros and Troodos respectively, for (a)
the promotion and protection of unique geotopes
and (b) their use for purposes of geotourism. The
natural wealth of these areas is that they consist of
two unique monuments of geological heritage.
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KQI NPOOTACIA TwV MOVASIKWV YEWTONWV Nou JI1a6E-
TOUV Kal (B) tnv a&lonoincn Toug yia OKonoug YEw-
ToupiopoU. O PuoIKOG NAOUTOC TV U0 MNEPIOXWV
ouviotatal ota Povadikd YEWAOYIKA daivougva rnou
anoteAouVv MVNUEIa TNG YEWAOYIKAG KANPOVOUIAG
TOUG. OI MEPIOXEG AUTEG CUVNOWG OSIOBETOUV Kal
apXaioNoyIKO, OIKOAOYIKO, I0TOPIKO Kal MOAITIOTIKO
EVOIaDEPOV, EV® EVTOE TNG EKTAONG TOUG ENISIOKETAI
Va avantuxeouv OIKOVOUIKEG 6pacThpIOTNTEG IKAVEG
Va OTNPIEOUV TNV TOMIKA OIKOVOMIO. ITh CUVEXEIQ, Ol
SUO MNEPIOXEC Ba aitnbouv tnv Eviaén toug OTo
Aiktuo Fewndpkwv tng UNESCO Kal 0to Aiktuo Eupw-
NAikwV FEONAPKWVY, 0Ta onoia eVtdooovTal NEPIOXEC
nou OIABETOUV EEXWPIOTA YEWAOYIKN KANPOVOMIE,
KOOWE NEPIKAEIOUV ONUAVTIKO aPIONO YEWTONWVY ME
1I510iTEPN CNPACIa wG NPOG TNV ENICTNUOVIKN a&ia, tn
onavidtnta, Thv aiIedntikA EAZn, NOU NPOKAAOUV Kal
TNV EKNAISEUTIKA agia TouG.

3.7. ZYZTHMATA TEQIrPA®IKQN NMAHPO®OPIQN -
GIS

To Tunua FewAoyikng ENokénnong xpnoiyonolsi o1d-
dOopPEC YEWBAOEIG, OTIG OMNOIEG ANOBNKEUEI SI0IKNTIKA,
TonoypadIkd, YEWAOVYIKA Kal XpAong yng 6£60uEVa.
AuUTO TO NEPIBANNOV YEWYPAPIKWV CUOTNUATWV NPo-
wOei TNV OAOKANPWHEVN XPACh BACEWV OESOMEVWV,
NAPEXOVTAG XWPIKA SESOMEVA PE yEWavadopd Kal
EXEI KATAOTEI Eva anapaitnto EPYANEIo yIa TOV npo-
ypaupatioyd Kai th ANYn anoddoswv. MEoa oto
2011, n FewBACN EUNAOUTIOTNKE UE VEQ OEOOMEVA
KOl oAYEPa anapibusi 250 gnineda XwPIKWY NANPO-
dopIndv. Ta nepIcoOTEPa YNPIAKA YEWAOYIKA SESOUE-
va, Ta onoia npoépxovtal and toug EKGOMEVOUC Kal
MN KSOPEVOUG XAPTEG TOU TUNNATOG, Eival S1a6€ciua
nNPo¢ NWANoN oto KOIVO. H TewBAON gniong NAPEXE!
OTOIXEIa YIa Th SNPOGIEUCN XAPTWV KAl EVNUEPWTIKWV
duANadinVv HECW PNPIAKWV XapTOYPADIKWV AOYIOMI-
K@V. AAAEG NNYEC YndIaKWV NANPOPOPINV Eival ol
KOTAAOYOI CAPWMEVWVY XAPTWV Kal S0pUPOPIKWV
€IKOVWV, NOU gival ypriyopa Kal EUKOAa S1a08£CI10I Kal
anotenouv Bacikn NnAnpoddpNon 0TOUC XPAOTEC TwV
Zuothudtwv Frewypadikwv NAnpodopiwv. Boneeia pe
YEWYPAPIKA S£d0MEVA NAPEXETAI O NONANA TuAPata
TOU KPATOUG, €PEUVNTIKA nMPOoypAuMata, NAaveniotn-
MIa Kal 0€ OMASEC apXAIONOYIKWY aVACKAPWY.

3.8. MPOrPAMMA «ONE GEOLOGY CYPRUS»

Ita nAaiocla tou Mpoypdupatog “One Geology Europe”
onupioupynenke apxikd €vac anioC OMOIOYEVAQ
UnPIaKdC XaptTng yia 6Ao To vnoi. Me BAon Tnv gUnEl-
pia Mou anokKtNRBnKe, To TUAMA NPOXWPNOE OoTn SnyI-
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These areas also have archaeological, ecological,
historical and cultural elements which will be used
to develop economic activities that will support the
local economy. Finally, the two areas will apply for
membership to the Geoparks Network of UNESCO
and the European Geoparks Network which include
areas of distinct geological heritage, including a sig-
nificant humber of geotopes of particular impor-
tance for their scientific value, rarity, aesthetic
appeal and educational value.

3.7. GEOGRAPHIC INFORMATION SYSTEMS - GIS

The Department uses various custom geodatabas-
es which store administrative, geological, topo-
graphical and land use data. This geographical sys-
tem environment promotes the integrated use of
earth information databases providing georefer-
enced spatial data. In 2011, the Geodatabase was
updated with new data, totalling now 250 layers of
spatial information. Most digital geological data,
derived from both published and unpublished maps
from the Department’s map collection, are also
available for sale to the public. The Geodatabase
provides basemaps for the publication of maps and
informative leaflets through easy export to digital
cartographic software. Other sources of digital
information are raster catalogues of georeferenced
maps and satellite images, available for quick and
easy display of background geographical informa-
tion to GIS users. Assistance with geographical data
is provided to many departments of the govern-
ment, research projects, universities research
teams and archaeological excavation groups.

3.8. THE "ONE GEOLOGY CYPRUS" PROJECT

A continuously developing seamless island-wide
geology layer was initially created in a simple form
for the “One Geology Europe” project. The Depart-
ment has benefited from this pan-European exer-
cise and has taken an initiative that will result in a
seamless, digital vector map with over 13,000 geo-
logical polygons having island-wide coverage. This is
an ongoing project which will provide the best geo-
logical information at any location and derived com-
prehensively from published and unpublished geo-
logical maps with field checking where appropriate.
The One Geology project for Cyprus attempts to
improve interoperability on four levels, semantic,
schematic, syntax and system-wise. It involved col-
lecting data and making it topologically correct,
sustaining updates and changes by various contri-



oupyia gvoc véou YndlakoU yewnoyikoUu xdptn vyia
Tnv Kunpo, nou nepinappavel navw and 13.000 yew-
AoyIKA noAuywva o€ pia véa BAon OeS0UEVWV. H
gpyacia autn nepiNapBavel th cunnoyn dES0UEVWV
Kal Tnv Tonoypadikn toug S10pBwon, TNV EVNUEPWON
VIO TUXOV anAAayEG €T0I NOU va UNApXEl SIONEITOUQYI-
KOtnNta PE ANNa XWPIKA OES0UEVA. IXESIAOTNKE va
napéxel NPOGoRACN Kal va EVAPMOVIZETAI ChUACIONoYI-
KG PE To AEEINOYIO YIa Th AIBoAoyia tou IUSG, katap-
YOVTAG NAPWXNUEVOUG YEWNOYIKOUG Opoug. TEtola
Béuata eudavicovtal cuxva étav undpxel Yia peyann
Sladopd otic NnNyEC Kal EISIKOTEPA OTIC KAIMAKEG, OTIG
MEBOBOUC xaptoypddnong, OTtov Epsuvnti afAnd Kal
oth yewnoyikn noAunnokdtnta 660 adopd tnv Siadl-
KaoIia TnG NpwTng Xxaptoypddnong. To enduevo BApa
0a gival Yia Npoondaesia va EVapuovIcOoUV n OTPwHA-
Toypadia UE TNV YEWXPOVOAOYNOoN, va SIAKPIBWOEI n
VEWMETPIKA OCUVEXEIA KAl VO EVAPUOVIOBEI ME ThV
tonoypadia, npdyua to onoio ivar Id1aitepa cnUavtl-
KO VIO TOUG OXNUATIOMOUG TOU TETAPTOYEVOUG.

TENOG, TO ENINESO TWV SESOPEVHV Ba EXEI NOAUYAWOOI-
KEG SUVATOTNTEG KABIOTWVTACG TO £T0I EUKONA NPOoRa-
OIMO OTOUG XPNOTEG TOU SNUOCIOU KAl TOU IS1I0TIKOU TO-
MEa, Téoo og TonIKG GO0 Kal SIEBVEG MINESO. TO TUNMA
0a avapadiZel Kal ENIKAIPOMOIE CUVEXWG T SESOMEVA
ME gpyacieg nediou onou xpeidZoveal, afAd Kal PE Tt
XPAON VEWV TEXVONOYIWY, CUMNEPINAMBAVOUEVWVY TWV
SIAGIKTUAK®WY UMNPECIV. ITOXOG €ival va undpxel Jia
OVOIKTA APXITEKTOVIKA KAl NAAPNG CUMMOPGWOoN UE TIG
OMNAITACEIC TNG ZUMBAONG Tou Aarhus Kal JE TNV EUPW-
naikn 0dnyia INSPIRE (YNOSOUNA XWPIKWV NANPODOPIWV
otnv Eupwnaikn Koivotnta). ‘OAa ta enineda dsd0pE-
VWV, Undpxovta Kai véa, toindZovtal EXoviag Katd vou
tnv opann petdpaocn otnv Odnyia INSPIRE, n onoia
Beonidel Ko NPOKABOPICHEVN SIaPOPWHEVN NPpoopacn
TOU KOIVOU OTO OUVONO TWV XWPIKWV YEWAOYIKWV G€50-
MEVWV Onw¢ dedouévwv otpwpatoypadiag, Aibonoyiag,
udpoyewnoyiag, osioponoyiag, yewuopdonoyiag.

3.9. BIBAIOOHKH

H opydvwon tng BIBAIOOAKNG TOU TMNMATOC &EKIVNOE
TO $6IVONWPOo Tou 2009, Ye TNV andonach E15IKOU
BiIBAIOBNKAPIOU and Tto Ynoupyeio Maidsiag kai MoArt-
oMoU. BIBAIa, EKBECEIC, NEPIOSIKA, YEWNOYIKOI XAPTEG
Kal SIGAKTOPIKEG SIATPIBEG Katanoyoypadouvtal HE
Th XpAon Tou ZucotApatog Kataypadng Dewey oOtn
BAon 6ed0uévev TNG BIBAIOBNAKNG ABEKT™. MéExpi
TWPA EXOUV gyypadei 0to oUoTnUa KAl TAEIBETNOET
2.000 BiBAia. 01 eyypadEG auteg sival Adn npoopAol-
MEC MEOW TOU SIAdIKTUOU OTNV  ICTOCERISA
http://www.cln.com.cy. H 10toognida napéxel npo-

butions and making it interoperable with other
geospatial data. It will be designed to provide
access harmonization, semantic harmonization with
IUSG vocabulary and lithological and/or rock forma-
tion harmonisation, eliminating obsolete names.
These are always issues that come up when there is
a big difference in source scales, author mapping
methods and level of geological complexity
involved in the initial mapping process. A more
advanced step will be an attempt to provide har-
monisation with new chronostratigraphy and
geochronology with geometric continuity, harmon-
isation with topography, especially critical for Qua-
ternary formations, with gap and overlap analysis to
produce a seamless map.

Finally, the data layer will provide multilingual
attributes making it easily accessible to public sec-
tor authorities, private sector players and the pub-
lic, both local and foreign. The survey will keep the
layer updated using new technologies including
web services identifying areas in need for field
work. Ideally, it will provide for an open architec-
ture and comply with requirements of the Aarhus
Convention matching the INSPIRE European Direc-
tive (Infrastructure for Spatial Information in the
European Community) expectation levels. Any new
and existing geodatabase layer is being prepared
having in mind the smooth transition into the
INSPIRE Directive, which establishes a predefined
structured public-access set of spatial data for geo-
logy including mainly layers of bedrock geology,
aquifers and geomorphology and earthquake data.

3.9. LIBRARY

Organization of the Department’s library began in the
autumn of 2009 after the placement of a qualified
librarian seconded from the Ministry of Education and
Culture. Books, reports, periodicals, geological maps
and MSc and PhD dissertations are being catalogued
using the Dewey Cataloguing System in the ABEKT™
library database. Two thousand books have already
been entered into the system and placed on the
shelves. Citizens can visit the library or search the
Department’s electronic database at the Cyprus
Libraries Network website address
http://www.cIn.com.cy. The webpage gives access to
34 libraries on Cyprus and allows for queries based on
library, keywords, author or title. European Directive
2003/4/EC, implemented on 14 February 2005, is
largely based on the UN/ECE Convention on Access to
Information, Public Participation in Decision-making
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oBacn o€ 34 KUNPIaKEG BIBAIOBNKEG KAl EMITPENEI ThV
avaZntnon YE BAon AEEEIC-KAEISIA Onw¢ BIBAIOBNAKN,
ouyypadéa n titno. H Eupwnaikn 0dnyia 2003/4/EK,
nou epapudéoTnke oTIC 14 deBpouapiou 2005, BaciZe-
Tal o€ heydno Badud otnv Zuupacn UN / ECE (Aarhus)
via MpéopBacn otnv MAnpoddpnon, CUMMETOXN TOU
Kolvou otn ARYNn anoddoswv Kai tnv npoopacn otn
Sikaloouvn yia nepIBannovtikd B€uata, n onoia une-
ypdodn otig 25 louviou 1998. H supwnaikn 0dnyia o€
oxéon PE Tov nonith, NpoBAEnsl Tthv sUkonAn NpocRa-
on oti¢ nepIBannovtikEG NAnpodopieg. To TuAKA FEw-
AOYIKAC EmoKONnong o€ uia npoondecsia yia tnv
EKNAAPwOoN autng tng OIdtagng, epyddetal yia va
KOTOAOTAGCEI T BIBAIOBAKN NOAUTIMO EPEUVNTIKO EPYa-
A€io 1600 yia Toug NoAIteG 600 Kal TO NPOCWNIKO TOu.

4. OPYKTOI IIOPOI

01 BACIKEG SpactnPIGTNTEG TOU TMANATOG OTOV TOMED
TWV OPUKTWV NOPwV KAAUNTOUV KUPIwG Tthv Ebapuo-
OMEVN €PEUVA, KABWGE Kal tnv agidopo Kal opdonoyi-
KA avantuén, a&ionoinon Kai SIaxXEipIon TwWV OPUKTWV
nopwv TNG KUnpou (UETAARIK®OV Kal BIOMNXAVIK®V
OPUKT®WV) 6TN BACNH EVOG I00pPOMNNPEVOU MEPIBANNO-
VTIKOU nAaiciou. MapdAAnAa, EKNOVoUVTal EEISIKEU-
Méva €PEUVNTIKA NPOYPANMOTO OE OCUVEPYAOCIa ME
KUnpioug Kai EEVOUG EUNEIPOYVWHOVEG, UE TOUG Oroi-
0UG ENISIKETAI h CUVEXNG SIEUPUVON TwV SUVATOTN-
TWV XPAONG TWV OPUKTWV MPWTWV UAWV, h BEATIKON
NG NOoIOTNTAC TWV MAPAYOMEVWV MPOIOVIWV Kal n
S1a0dpAanion tng KataAANAGTNTAG TOUC.

4.1.EPEYNEZ OPYKTQN MOPQN

01 EKNOVOUMEVEG MENETEG EXOUV KUPIWG EOAPHOCHEVN
KateuBuvon KAl OKonog TOUG ival 0 NOIOTIKOG Xapa-
KTNPIOMOG TwV OPUKTWV Nopwv, cuppdnnovtag otnv
Kanutepn duvatn Slaxsipion Kal a&lonoincn  Toug,
KOBWGE KAl 0Th SnUIOURYIA VEWV AATOMIKWY JWVOV.

4.1.1. XapaktTnpiouoc SIGKOCUNTIKWV KAl SOUIKWOV
ABwv

To TyAua o€ ouvepyaoia pe annoug dopesic oNoKAN-
PwWOoE To Epguvntikd Mpdypapua yia To Xapaktnpiouo
TWV QUOIKWV SIOKOOUNTIKWV NETPWHUATWV NMOU XPNnOol-
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and Access to Justice in Environmental Matters, usual-
ly known as the “Aarhus Convention” which was
signed on 25t June 1998, in the Danish city of Aarhus.
The European Directive having regard to the citizen,
makes provisions for easy access to environmental
information. In its effort to fulfil this provision, the
Department is also working towards reinstating the
Department’s library as a valuable research tool both
for citizens and geoscientists.

4. MINERAL RESOURCES

The Department covers a broad range of activities
in relation to mineral resources, focusing on applied
research, as well as on the exploration and man-
agement of the mineral resources of Cyprus (metal-
lic and industrial) within an environmentally accept-
able framework. In parallel, a number of specialised
research programmes are carried out in coopera-
tion with consulting agencies aiming at the broad-
ening of the use of mineral resources, as well as the
improvement of the quality of the final products.

a1. RESEARCH ON MINERAL RESOURCES

The applied research being carried out is mainly ori-
ented to the qualitative characterisation of the
mineral resources, contributing to their most effi-
cient management, exploitation, as well as in the
creation of new quarry zones.

4.1.1. Characterization of decorative and
building stones

The Department, in cooperation with other institu-
tions, completed the Research Programme for the
characterisation of the natural decorative stones
that are used nowadays by the construction indus-
try. The two-year programme, which was funded



pjonoiouvtal CAPEPA OTNV OIKOSOMIKA Blopnxavia. To
Mpdypappa, To onoio xphuatodotnénke and to 15pu-
Ma Mpowbnong ‘Epeuvac Atav SIETEG, Kal pEoa and
TNV €KNOVNON OEIPAC EPYAOTNPIOKWYV SOKIMWV OTO-
XEUE OTOV KOAOOPIOMO TWV GUOIKWV KAl MNXAVIK®OV
NAPAMETPWY TWV GUOIKWV SIOKOOMNTIKWV NETPWMA-
TWV, NOU Xpnoiyonolouvtal otnv Kunpo. And NAgu-
PAC KUMPIAKWV NETPWMATWY €XOUV CUANEXBEI Kal
XAPAKTNPIOTEI 11 €i6N NETPWHATWV.

4.1.2. Anuioupyia VEwV AATOUIKWV VWV OThV
Enapxia Nnagpou

To TuApa, ota NAQicIa uAonoinoNG TwV d1IAdIKACIWY YIa
nieavn dnuioupyia vEag AATOMIKAG Zwvng otnv Enapxia
Nadpou, oAOKANPWOE TN SIEEAYWYNA YEWNOYIKAG EPEU-
vag o€ SUO EVONNAKTIKOUG XWPOUG, MOU KABOPIOE Kal
OTOUC 0noioug Kpivetal Suvath n dnpioupyia AOTOMIKAG
Zuvng SI0BACIKOU METPWMATOG EVIOGC TOU KPATIKOU
&aooucg Ndadou. NMNapdnnnna ota nAaiola Twv idiwv dia-
SIKAoIV, ApxiIoe n aglondynon akOun Miag eVannaktl-
KAG NEPIOXAG VIA va SIEPEUVNBEI Katd Ndco gival duva-
TA n gnéktaon udIoTApEVNG AQTOMIKNAG Zwvng S1aBaol-
KoU METPWMATOC otnv Enapxia Agueoou. H yEWNOYIKNA
€PEUVA NPAYUATONOIEITAl VIO VA KABOPIOTEI h noidtnta
KQI TA EKPETANAEUOIMA anoBEuata. Emnpocoeta, apxi-
O€ h eknoévnon NANpoug MeNETng EKTiunong ENINTWoE-
WV oto Nepipdnnov (MEEM) yia pia TEToIa avantuén.

To TUAMA CUVEXIOE TNV €PEUVA VIO EVTONIOUO NEPIO-
XwV otnv Enapxia MNadpou, nou S106€TOUV CNUAVTIKA
anoBEuata aoBeCTOAIBOU YIa EEGPUEN OYKONIBwWV YIa
00AAcOIa KATAOKEUAOTIKA €pya. ZUVONIKA EXEl KOBO-
PICEI TPEIC NEPIOXEC OTIC Onoieg SIEEAYEI YEWNOYIKA
€PEUVQ, n onoia NEPINAPBAVEI AVOPUEN YEWTPNOEWV.
ILTOX0G TNG €PEUvVAC gival HECW OEIPAG Epyaotnpla-
KOV SOKIMWV VA NPoodiopiosl TIC GUCIKEG NAPAME-
TPOUG KAl TA TEXVIKA XAPAKTNPIOTIKA TOU NETPWMATOG
KQI VO OPIOBETACEI NEPIOXEG ONOU UNAPXEI NETPWMA,
Nou va NANPOI TIG ANAITACEIG TOU OXETIKOU NMPOTUNOU
via oyk6niboug yia eandocola £pya.

4.1.3. Anoocaépwon adpavev UAIKWOV

To TuyAMa O ouvepyacia PE TO TUANA ANPOCIOV
‘EpywV Kai To Naveniothpio KUnpou oAOKANPWOE thv
‘Epeuva via thv epappoyn thg SOKIMNG TG anoocd-
Opwong ota xovépd adpavi uAikd tn¢ Kunpou. Q¢
anotéAgopa, n apuodIa TEXVIKA ENITPONA YIA TA APUO-
XAAIKA ETOINACE OXETIKN NPATACN NPOG TO YNOUPYEIo
ECWTEPIKWOV VIO XpAON TOU TPOMOMOINUEVOU MNPOTU-
Mou Vid TNV anocdepwon Twv adpavwv UAIKWV, n
0noia UIOBETABNKE PE EKHOON VEOU BIATAYMATOC.

by the Research Promotion Foundation, aimed to
define the physical and mechanical properties of
the natural decorative stones used in Cyprus
through a number of laboratory tests. Regarding
Cyprus natural decorative stones, 11 rock types
were collected and characterised for their physical
and mechanical properties.

4.1.2. Establishment of hew quarry zones in the
Pafos district

In the framework of implementing the procedures
for the establishnment of a new quarrying zone in
the Pafos district, the Department completed the
geological investigations in the defined alternative
areas in which the establishment of a new quarry-
ing zone is considered feasible. At the same time, in
the framework of the above procedures, the
Department began the geological investigation of
an additional alternative area, in order to examine
whether it is possible to expand existing diabase
quarry zone in the Lemesos district. The geological
investigations are conducted in order to determine
the qualitative and quantitative characteristics of
the raw material. In parallel, an Environmental
Impact Assessment (EIA) is under preparation.

The Department continued the geological investi-
gations to determine areas in the Pafos district that
have important limestone reserves for the quarry-
ing of armourstones suitable for marine construc-
tion work. Totally, the Department has determined
three areas in which it carries out geological inves-
tigation which includes drilling. The objective of the
investigation is to determine, through laboratory
testing, the physical and mechanical characteristics
of rock and to delimit the regions where the rock
that fulfils the requirements of the relative armour-
stone standard for marine works exists.

4.1.3. Soundness of crushed aggregates

The Department, in cooperation with the Depart-
ment of Public Works and the University of Cyprus,
completed a Research Programme on the soundness
of aggregates produced in Cyprus. As a result, the
Technical Committee of the CYS for the aggregates
prepared a proposal for the Ministry of the Interior
for the adoption of the new relative standard for the
soundness of aggregates. The Ministry of the
Interior adopted the proposal issuing a new decree.
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4.2. ANOKATAZTAZH NEPIBAANONTOZ ZE XQPOYZ
ANANTY=ZHZ OPIKTQN MOPQN

4.2.1. Anokatdaotaon nepiBAAAOVTOC O EyKata-
AEIUUEVA UETARNEID UEIKTWV BEIOUXWV

01 6paoctnpidTnTEG TOU TUANATOC OTOV TOMEQ AMOKa-
tdotaong Tou nEPIBANNOVIOC O EYKATANEIMUEVA
METAAAEIO MEIKTWV BgI0UXwV nEPIEAAUBAvVAV ThV
undonoinon NIAOTIKAG anokatdotachg ToU EyKata-
AcIuuEVOU PETaNNgiou tng KokkIvoneZounag OTo
Mitogpd, TO onoio €ixe emAgyEi e BAON TA KPITAPIA
Nnou KaBOPIoE OXETIKA nanaidtepn PEAETN. To TuAua
o€ ouvepyaocia ye dnna sunnekoueva TUAYATA NpPo-
XWPNOE otnv Tonoypadikn anotunwon TOU XwWPOou
TNG anoKatdotaong, MEPIMVNOE YIa TNV ayopd unikou
enIKAAUYNG twv MNAZwv Kal ApxiIce tnv E€ToIYAcia
OXESiwV YIa TNV MNIAOTIKA anNoKatdotach TOU XwWPOoU.

4.2. RESTORATION OF THE ENVIRONMENT IN
AREAS OF DEVELOPMENT OF MINERAL
RESOURCES

4.2.1. Restoration of the environment of
abandoned massive sulphides mines

The activities of the Department in the field of
restoration of abandoned mines included the imple-
mentation of a pilot programme for the restoration
of the abandoned massive sulphides mine of
Kokkinopezoula in Mitsero, which was selected,
based on criteria that were set by a previous rela-
tive study. The Department in collaboration with
other involved departments proceeded in the topo-
graphic survey of the area of restoration, managed
the purchase of fertile material (soil) for the cover-
ing of waste dumps and began the drawing of the
necessary plans for the pilot restoration of the area.

EIk. 2: To ustannsio Kokkivonedounag, MItosp0, oTo onoio 6a npayuatonoinési MAOTIKA anoKataotaon Ttou NEPIBAAAOVTOC.
Fig. 2: The Kokkinopezoula mine, Mitsero, where a pilot project will be carried out for the rehabilitation of the environment.

4.2.2. Enavagopd nepIBAAAOVTOC OTO LETAAAEIO
Auiavtou

To TUAMO CUVEXIOE TN NAPOXA UMNPECIWVV OTIC EPYA-
oie¢ enavadopdc Tou nePIBAANOVTOG OTO XWPO TOU
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4.2.2. Restoration of the environment in the
Asbestos Mine

The Department continued to contribute towards
the rehabilitation works of the Asbestos Mine which



peTanngiou Apidvtou nou diggdyovtal und thv €Mo-
nteia tng apudédlag SIATUNUATIKAG TEXVIKAG ERNITPOo-
nAg, n onoia adopouoe epyaciec avaddcwons Kal
avaxndéaong nou KaAuWe Ektaon 8 ektapiwv. ENINAE-
ov, EYIVE n ETACIO ENIBEWPNON TNG CAPAYYAG Kal
KOTAypAdNKAV Ol OXETIKEG METPNOEIC OTO APXEio,
onwe Kai n napakoAoudnon tng nNoidtTNTag Tou agpa
OTOo METAANEIo AMIAVTOU Kal OTh YUPW MEPIOXA.

4.3. METAAAEIO AMIANTOY

4.3.1. Evnuépwon tn¢ €€ Ynoupywv ENitponng
yIO TO UETAAAEIO AUIGVTOU

Eknpdownol tTng SIaTMNUATIKAG TEXVIKAC ENITtponng
ME enIKEPANNG Th AIEUBUVTPIO TOU TMAMATOC ETOIMA-
oav KEIMEVO-NAQICIO yia S1aBOUAEUCN PE EVOIAPEPD-
MEVOUG HOPEIC YIA TNV ETOINACIA TOU MEVIKOU IXESIOU
a&lonoinong Tou X®WPOou Tou Jetanngiou Aidvtou. O
0toXxo¢ Tou levikou Ixediou gival n diapdpPpwon npo-
TACEWV YIA TV avASEIEN Kal a&lonoincn Tou XwPou
TOU petanngiou Apidvtou S1aduAGooovTag thy 10TO-
pia Tou, oUtwe WOoTE, and tn Wia va EacdaniZetal To
MEYIOTO OIKOVOUIKG OPENOC YIA TIC TOMIKEC KOIVWVIEG,
KOl KAT' EMNEKTAON TNV EBVIKN OIKOVOMIa, Kal and tnv
annn, o1 XpNoEIG Nou 6a NPOTABOUV va gival andAu-
TO OUMBATEC ME TO OIKOAOYIKA Kal dnAna nepiBanno-
VTIKA KAl KOIVOVIKA-IOTOPIKA SESOUEVA TOU XWPOU.

H Texvikn Enitponn npaygatonoinose dUo SnudoIEG
SlaBouneguoelC. H pia €yive oto Botavikd KAno, oto
XWPO TOU MPETANAsiou AMIAVTOU, KAl ¢' AUTA gixav
NPOOKANBEI ONEC 01 TOMIKEC apXEC Kal Ol ENNPEAZOME-
vol ®OpPEIC TNG guputePNG nNEPIOXNG Tpoddoug. H
AAAn NPAyuaTonoINenkKe otn ASUKwOIa, Kal ¢’ auth
NPOCKANBONKAV KAl CUMMETEIXAV KPATIKOI, ENICTNOVI-
KOi, aKadnuaikoi, KOIVWVIKOI, NEPIBAAAOVTIKOI Kal
annol dopeic.

01 npotdcelg nou npogkuyav anod TG SIaBOUAEUCEIQ
yia TV €KNOvNon Fevikou IXESIOU yia To METANAEIO
ApIGvTou napoucIAoTNKAV EVWMIOV TNG €€ YNOUPYWV
EnItponng yia Tov AMIOVTO, TIC OMOIEC EVEKPIVE KAl
€6woe odnyieg otnv appodia TexvikA Enitponn yia
AUEDN ETOINAGIA OPWV YIa Slaywviouo ayopdc unnpe-
OlQV VIO EKNOVNON TOU.

are conducted under the supervision of the com-
petent multi-disciplinary Technical Committee. Re-
habilitation works carried out in an area of about
eight hectares included soil covering, reforestation,
revegetation and the maintenance of the water
drainage system. Furthermore, the annual inspec-
tion of the tunnel has been conducted and the
monitoring of the atmospheric air quality continued
with sampling of atmospheric air in the mine area.
Air samples were analysed for possible concentra-
tion of asbestos fibres.

4.3. ASBESTOS MINE

4.3.1. Updating the Ministers’ Committee on
the Asbestos Mine

Representatives of an interdepartmental Technical
Committee headed by the Directress of the Depar-
tment prepared a text - document for consultation
with the interested institutions/partners on the
preparation of a Master Plan for the utilisation of the
area of the Asbestos Mine. The objective of the
Master Plan, is the configuration of proposals for the
emergence and exploitation of the area of the
Asbestos Mine safeguarding its history, so that, on
one hand, the biggest economic profit for the local
communities, and consequently to the national
economy, is ensured, and, on the other hand, the
uses that will be proposed to be absolutely com-
patible with the ecological and other environmental
and social-historical parameters of the area.

The Technical Committee carried out two public
consultations: one took place in the Botanical Gar-
den at the Asbestos Mine, in which all of the local
authorities and interested parties of the wider
Troodos area were invited and participated. The
other one took place in Lefkosia, in which govern-
ment departments, scientific, academic, social,
environmental and other institutions were invited
and participated.

The proposals that resulted from the two public
consultations on the preparation of a Master Plan
for the Asbestos Mine were presented to the Minis-
ters’ Committee for the Asbestos Mine. The Minis-
ters’ Committee approved it and gave the neces-
sary guidelines to the responsible Technical Com-
mittee to prepare the final terms of reference and
proceed with a tender competition for the prepara-
tion of the Master Plan.
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EIK. 3: ANEIKOVION UEPOUC TOU HETAAAEIOU AUIGVTOU Onou daivovtal o1 EPYACIEC ANOKATAOTAONG KOl avaSA0wWOoNG.
Fig. 3: View of the Asbestos Mine showing the rehabilitation and reforestation works.

4.4. ENTA®IAZMOZ AMIANTOYXQN YAIKQN

Mpayuatonoinénke 1o $BIVONWPO OTO METAANEIO
Apidvtou pia ekotpateia ME opyavwpévn petadopad
Kal evtadlaocpd auiavtoUxwv UAIK@V. YnonaoyiZetal
Ot Katd th SIAPKEIO TNG EKOTPATEIAG AUTAG EXOUV
peTadepbei ka1 evtadlaotel nepinou 2.900 KUBIKG
METPA AMIaVTOUXWV UAIKWV.

4.5. EYPQMAIKH HMEPA OPYKTON

To TuAuaA, O€ CUVEPYAOIa UE TO ZUVOEOMO FEWAOYWV
ka1 Metanngiondywv Kunpou kal AAAoUG enayyenua-
TIKOUG CUVOECHOUG NOU a0X0NoUvVTal JE TNV EEOPU-
KTIKA Blopnxavia, npaypatonoince S1AdopeC €KON-
AwoesIC uéoa ota nAaiocla tng Eupwnaikng HuEpag
OpPUKTWV VIO va NPoBANEl ThV ONPAGCIA TWV OPUKTWV
NoOPwV 0TNV KABNUEPIVA Zwh TOU avepwnou. O1 kdn-
AWoEIC nepieNduBavav tnisontikd npdypauua adis-
PwWMEVO OTNV Eupwnaikn HUEpa OpuKTwv, €KBEON
OPUKTWV KOl NETPWMATWVY KAl EMOKEWEIG TOMNIKWV
OPXWV KAl OXONEIWV O XWPOUG NATOMEIWV KAl METAA-
Agiwv.
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4.4. BURIAL OF ASBESTOS WASTE

One campaign with organized transport and burial
of asbestos waste was carried out last fall. It is esti-
mated that during this campaign 2.900 cubic
metres of asbestos waste were buried.

4.5. EUROPEAN MINERALS DAY

The Department, in collaboration with the Cyprus
Association of Geologists and Mining Engineers and
other quarrying and mining companies and associa-
tions, organised various events to celebrate the
European Minerals Day. The objective was the pro-
jection of the importance of the mineral resources
in the daily life of humans. The events included a
television programme dedicated to the European
Minerals Day, a mineral and rock exhibition and vis-
its of local authorities and schools to quarries and
mines.




EIK. 4: ZevaAynon tou TéwC Ynoupyou rswpyiac, ®uoikwv Mopwv Kai MepIBAAROVTOC, K. Anuntpn HRIA6N,
otnv ‘EKOson OPUKTWV Kal METPWUATWV.
Fig. 4: Guided tour of the then Minister of Agriculture, Natural Resources and Environment, Mr. Demetris Eliades,
at the Mineral and Rock Exhibition.

4.6. ENITHPHZH THZ ArOPAZ lA AAPANH YAIKA

Ita naaiola tng diadikaciag enitApnong tng ayopdg,
OUVEXIOTNKE 0 EAEYXOG TNG NOIOTNTAG TWV NAPAYOME-
VoV and TG OKUPOBPAUCTIKEG MOVASEG adpavwv UAI-
K®V, ME TNV Npayuatonoinon cuvonikad 382 S&iyua-
TonNnYI®V. Ta Epyactnplakd anotenéopata, nou 6gv
nAnpoucav TIC €NAXIOTEG BACIKEG AMNAITACEIC TWV
npotunwv, o&lapiBdotnkav otnv Apuédia Apxn
(Ynoupye€io EOWTEPIKWOV) YVIa ANYN UETPWV CUMMOP-
dwong.

5. YIIOI'EIOI YAATIKOI IIOPOI

01 KupioteEPeC SpaotnpidTNTEC ToU TMAMATOG OTOV
TOMEN TV UNOYEIWV USATIKWV NOPwV OXETiZovtal UE
TNV €PEUVA, NApaKoAoudnon Kal NPooTacia Twv uno-
VEIWV VEPWV, TNV KAAUYN USATIKWV AVAYKWV, TNV
€DAPMOYN OXETIKAG EOVIKAC KAl KOIVOTIKAG VOMOOE-
olag Kal Tnv Napoxn CUMBOUAEUTIKWV UNNPECINV OXE-
TIKA JE TOUG UdaTIKOUG NOPOUC Kal To nePIBANNov.

4.6. MARKET SURVEILLANCE FOR AGGREGATES

In the framework of market surveillance for the qual-
ity control of the aggregates, 382 samplings were
conducted from crushing plants. The laboratory
results that were out of the minimum standard
requirements were conveyed to the competent
authority (Ministry of the Interior) for further action.

S. GROUNDWATER RESOURCES

The Department’s main activities in the groundwa-
ter resources sector are related to exploration,
monitoring and protection of groundwater, meet-
ing the needs for potable water, implementing the
relative national and European legislation and pro-
viding advisory services regarding water resources
and the environment.
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5.1. YAPOTEQAOTIKEXZ EPEYNEX

01 EKNOVOUMEVEG MEAETEC EXOUV KUPIWG EOAPUOCHE-
vn Kateubuvon Kal okonog toug gival n cuupBonn otn
Slaxgipion, aglonoincn, Kal NPOCTACIa TWV USATIKWY
népwv. To TUAYAO EUNAOUTIZEI KaI avaBaBuiZel tov
€€onAIouo Kal TIC UNOOTNPIKTIKEC UNNPECIEG, WOTE va
OVTAMOKPIVETAI OTIC UNOXPEWOEIC Tou. 'ETol, npdoda-
Ta avapaduiotnke to Autoypadikd AIKTUO NAPAKO-
Aouebnong tn¢ otddung KAl Tng noidTtntag Twv uno-
VEIWV VEPWV ME TNV METATPONA aKOPN 20 OTAOU®V
napakonoudnong o€ TNAEUETPIKOUG. MepaItépw, ava-
BaBuiotnKav ta €ESISIKEUMEVA AOYIOMIKA anOBNKEU-
ongG, ENEEEPYAOIAC KAl EPMUNVEIAC USPOYEWAOYIKWV
KAl USPOXNUIKWV SEOOUEVWV.

5.1.1. MEAETEC Papuoync Texvntou
EuNAoUTIOUOU

M’ GuBAuvon Tou apvntikou udatikou 100Zuyiou Ole-
peuvatal n duvatdtnta EUNAOUTICUOU TwV UNOYEIWV
UGpPodOPwWV Eite UE PUCIKO VEPOS EITE ME AVAKUKAW-
Mévo. IZta nAaicla tng npoondeslac autng EEKivnoe
MEAETN yia diEpelvnon TNG SUVATOTNTAG TEXVNTOU
gunAoutiopoU tou yuyouxou udpododpou oOtnv
MEPIOXN TWV KOIVOTATWV KanaBaoou - Mapi. AVTIKEI-
MEVO TNC MEAETNG €ival n diEPEUVNON TWV USPOYEW-
AOYIKWV OUVONK®WV Tou yuyouxou udpododpou otn
OUYKEKPIMEVN rMEPIOXA, ME oOKomd TOV TEXVNTO
EMNAOUTIOMO TOU PE Th XPNON AVOKUKAWMEVOU VEPOU
and to otabuo eneggpyaciag AUPATwY thG Movng. Tia
TO OKOMO aUTO EXEI APXIOEl N AvOpUEN EMNAOUTIOTI-
KOV YEWTPNOEWV Kal MIEZOUETPWV.

5.2. E®GAPMOIrH NOMOOEZIAZ

5.2.1. 0ényia 91/676/EOK

H 0ényia 91/676/EOK adopd tnv nNpootacia Twv
VEPWV ano vITPIKA ARata YEWPYIKAG NPOEAEUONG Kal
EVOWMATWONKE OTO €6VIKO Aikalo pE tov Kavovioud
534/2002 tou “Mepi Tou EAEyxou tn¢ Punavong twv
Nepwv Kal tou Edadoug Nouou 106(1)/2002".

H appodidtnta tou TMAPATOG EYKEITAlI OTNV MAPAKo-
Aoubnon Kal a&lioAdyncn TG NoIGTNTAC TWV VEPWV OE
OX€0N WE TNV NEPIEKTIKOTNTA TOUC OE VITPIKA Anata
ano YEWPYIKEG SpactnpIOTNTEG. Ita nAdicla tng edap-
Moyng Tng 08nyiag, To TUAUa €xEl AZI0A0YNOEI TA ano-
tenéopata tou SIKTUOU napakonoudnong via tnv
nepiodo 2008 €wg 2011 Kal ETOiMACE YEPOC TG EBVI-
KAG 'EKBeONCG Nou Ba katatebei otnv Eupwnaikn Eni-
TPONN VIO TN CUYKEKPIMEVN NEPIOSO NapakoAoudnong.
Me Bdon thv a&liondynon twv MEXPI CAUEPA anoTENE-
OMATWV &gV NPOKUMTEI ONoIadHNote eudaving Kai dia-
TnpoupEeVn TAon BENTIWONG TNG NOIOTNTAC TWV VEPWV
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5.1. HYDROGEOLOGICAL INVESTIGATIONS

Projects are mostly of applied research and aim at
contributing to the management, development and
protection of the water resources. The Department
updates and upgrades its equipment and support-
ive services, in order to meet its obligations. There-
fore, the groundwater level and quality Datalogger
Monitoring Network has been recently upgraded by
converting another 20 monitoring stations into
telemetric.

5.1.1. Groundwater recharge studies

In order to reverse the negative water balance, the
possibility of groundwater recharge with fresh or
treated water is being investigated. Within the
framework of this effort, a study has commenced
for the assessment of the potential for artificial
recharge of the gypsum aquifer in the area of the
communities of Kalavasos-Mari. Towards this end,
the drilling of injection wells and piezometers has
begun.

5.2. IMPLEMENTATION OF LEGISLATION

5.2.1. Directive 91/676/EEC

Directive 91/676/EEC deals with the protection of
waters against pollution caused by nitrates of agri-
cultural origin. It was incorporated to the national
legislation via the Regulation 534/2002 of the Pro-
tection of Water and Soil Law 106(1)/2002.

The Department’'s competence comprises of moni-
toring and evaluating the quality of water resources
(surface water and groundwater), in terms of their
concentration in nitrates of agricultural origin.
Within the framework of this directive, the Depart-
ment has evaluated the results of the monitoring
network for the period 2008-2011 and has pre-
pared a part of the National Report to be submitted
to the European Committee for the specific moni-
toring period. Based on the evaluation of the cur-
rent results, there is no discernible and persistent
water quality improvement trend, within the
nitrate vulnerable zones. Therefore, there will be no
change in the status of the existing 6 nitrate vul-
nerable zones and they will continue to be consid-
ered as such for the next monitoring period as well.
These 6 zones pertain to the groundwater bodies of



OTG EUNPOOBANTEC OE VITpopUNavon NEPIOXEG. QG €K
Toutou, 6gv Ba undp&sl annayn Oto KABECTWG TWV
UDIOTAMEVWV €&l EUARWTWV O VITPOPUMNAVON ZwVWV
KO Ba CUVEXICOUV va BEwpoUVTal wE TETOIEC Kal oTnV
€NOPEVN NEPI0SO napakonoudnong. O1 v AGYW ZWVEG
adopouv ta undyeia udatiKG OWNATA TwV KOKKIVOXW-
pIdv, tou Kitiou-NepBonitdv, Tou AKPWINPIOU, TNG
Méyeiag, tng MéANG Xpuooxoug, Kabwe eniong Kal
MEPOUC TNG KEVTPIKNG-AUTIKNG MECAOPIAG otnv NEPIO-
XN TNG OPOUVTAG, EVW h EUPUTEPN MEPIOXNA TOU USPO-
dopéa tnG Kevipikng-AutiKAG Meoaopiag, Kadwe eni-
ong tou udpodopEa tou Ayiou B£0dwpou AAPVAKAG,
6a napapeivouv unod diepeuvnon. MePAITEPW, EVOEXE-
Tal N KAPUEN ENINPOCOETWV NEPIOXWV WC EVANWTEC, O
NEPINTWON NoU &€V NAPATNPNBET oTaBEPONOINCN N/KAI
MEIWON OTN OUYKEVTPWON TwWV VITPIKOV AAdTwv ota
veEPQ, Katd tnv ENOPEVN NEPIOSO Napakonoudnong.

5.2.2. 0ényia MAaiocio yia ‘Yéata 2000/60/EK

To TuAMO EMNAEKETAI EVEPYA OTNV uAonoinon twv
UMNOXPEWCEWV ToU Kpdtoug nou anoppgouv anod thv
ebdapuoyn tng¢ 0Od8nyiag MAaiocio yia ta ‘Yéata
2000/60/EK. Méxpl onpepa unonoInenkav ol NPovol-
€C TWV Apdpwv 5, 6, 11 Kal 14, KABWE £niong Kail
anneg eni uEpoug SpACEIC.

5.2.3. 0dnyia 2006/118/EK

H 0&nyia autA OXetiZetal ME TNV NPOOTACIA TWV UNo-
YEIWV VEPWV anod th punavon Kal tThv unopAasuion. To
TUAMA CUVTOVIZEI TIC EPYACIEG NOU OXETICOVTAl ME ThV
a&londynon tng XnUIKNG Katdotaong twv unodyEiwv
VEPWV, TOV EVIONIOMO ONUAVTIKWV Kal SIaTNPOULE-
VWV aVOSIKWV TACEWV Kal TOV KABOPIGHO TWV CNEI-
WV EKKIVNONG VIO TNV avaotpodn twv TACEWV.

5.3. KAOOPIZMOZ ZQNQN MPOZTAZIAZ
YAPEYTIKQN FEQTPHZEQN

0 KABOPIOHOG ZwVWV MPOOTAGCIAC TWV USPEUTIKWV
YEWTPAOEWV Npokuntel and tov “Mepi tou EAgyxou
TnG Punavong twv Nepwv Kal tou Edddoug Nouo
106(1)/2002". Me Bdon 1o N6po autd, 6a Kaeopl-
OToUV ZWVEC npootaciag yia 400 nEPINOU USPEUTIKEG
YEWTPAOEIG. To TUAMA avEAABE VA EKNOVACEI NEMTO-
MEPEIC USPOYEWNOYIKEC MEAETEC VIO KABE USPEUTIKA
YEWTPENON, ME BACN TIC OMOIEC OPIZOVTAl OI OXETIKEG
Zwveg npootaociag and thv Apuodia Apxn. O1 HEAETEG
autéG Aaupavouv undwn TIC YEWAOYIKEG, USPOYEW-
AOYIKEG Kal USPONOYIKEG CUVONKEG, TIC XPNOEIG YNG
Kal, YEVIKA, TIC TONIKEC MEOCEIC ota undyeia vePQ.
MEXpPI CANEPO EKNOVNBNKAV 223 TETOIEC MEAETEG.

To TUAUa EMNAEKETAI, ENIONG, OE BEATA NPOCTACIAC TWV
USaTIKWV Nopwv, Onwe ival n €€gupeon KatdnANAwv

Kokkinochoria, Kiti-Pervolia, Akrotiri, Pegeia, Polis
Chrysochous, as well as part of the Central-Western
Mesaoria in the area of Orounda; the overall area of
the Central-Western Mesaoria aquifer, as well as the
Agios Theodoros of Larnaka aquifer will remain under
investigation. Furthermore, there is a possibility of
declaring additional areas as vulnerable, in the event
that no stabilisation and/or decrease of the nitrate
concentration in waters are observed, during the
next monitoring period.

5.2.2. Water Framework Directive 2000/60/EC

The Department is actively involved in meeting the
country’s obligations that derive from the Water
Framework Directive 2000/60/EC. Up to today, the
provisions of articles 5, 6, 11 and 14 as well as other
secondary measures have been implemented.

5.2.3. Directive 2006/118/EC

This Directive deals with the protection of ground-
water against pollution and deterioration. The
Department coordinates the works related to the
evaluation of the chemical status of the groundwa-
ter bodies, the detection of substantial and persist-
ently increasing trends, as well as the declaration of
their starting and reversal points.

5.3. DELINEATION OF PROTECTION ZONES FOR
WATER SUPPLY BOREHOLES

The provision for the delineation of water supply
borehole protection zones derives from the Water
and Soil Pollution Control Law 106(1)/2002. Four hun-
dred protection zones are to be delineated. The
Department carries out a detailed hydrogeological
study for each water supply borehole based on
which, the protection zones are declared by the
competent authority. Such studies take into consid-
eration the geological, the hydrogeological and the
hydrological conditions, the land use and in general,
all the pressures exerted locally onto the groundwa-
ter. Up to now, 223 such studies have been complet-
ed.

The Department is also actively involved in the pro-
tection of the water resources, such as the identifi-
cation of suitable areas for the treatment and dis-
posal of liquid and solid waste of cities, settlements

Etriola ‘EkBson 2011- Annual Report 2011 27



XWDPWV YIO TNV ENEEEPYATia Kal SIABECN TV UYPWV Kal
OTEPEWV ANOBANTWV TwV NOAEWV, OIKIOUWV KAl KOIVOTA-
TWV Kal YIa TNV Tadn 20wV 0€ EKTAKTEC NEPINTWOEIC.

5.4. MAPAKOAOYOHZH YMOTEIQN NEPQN

To TMAPA EYKATEOTNOE KAl ASITOUPYEI ApIBUO SIKTUWV
napakonouebnong, Ta OrMoid OXETIZOVTal KUPIWG ME
TNV €PapUOYn TNG OXETIKAC €OVIKNG KAl KOIVOTIKAG
VvouoOegoiag. Ta Siktua autd unootnpiZouv eniong tnv
EKNOVNON EPEUVNTIKWV NPOYPAMUATWY. Ta chuavtl-
KOTEPQ €ival Ta akénouda:

Aiktuo Nitpopunavong

To AiKTUO autd OXETIZETAI JE TNV EHAPUOYN TWV NPO-
VOIWV TG 0dnyiag 91/676/EO0K nou adopd thv npo-
OTacia Twv vEPWV anod VITPIKA AAata YEWPYIKNG npo-
€neuong. Anotensital and 220 ctaduoug ota unodyeia
vePA kai 10 ota enmipavelaka.

Autoypagiko Aiktuo

To AiKTtuo autd KaAUMTEl TOUG NIo onpavtikoug udpo-
dopoug. Anoteneital 6 and 89 O0TABUOUG CUVEXOUG
Kataypadng tng otddung Kal OEPUOKPACIac Tou uno-
YEIOU VEPOU. Z€ 13 and autoug Toug O0Tabuoucg Kata-
ypddetal niong N NAEKTPIKA aywyluotnta tou uno-
YEIOU vePOU. To TuApa BpiokeTal otn diadikacia ava-
BABMIONG TOU UudIoTAMEVOU €&onAIcpoU. 'Hon 81
OTaOMOI €XxOUV avaBABMIOTEI 0€ TNAEMETPIKOUG.

Ta 6edouéva nou CUANEyovTal Kal apxsioestouvtal
oth BAcn de60uEVwV EnvIS Xpnoigonolouvtal KUpiwg
0O€ MEAETEC USATIKWY 1I00ZUYiwV, TEXVNTOU Kal GUol-
KoU €uNAOUTIOMOU, KaBWE Kal napakoAoudnong tng
udanuUpIvVONG TwV NApAKTIoV udpodopwv. Mapako-
Aoulsital, eniong, n noidtnta Tou BPOXIVOU VEPOU.

and communities and for the burial of animals in the
event of an emergency.

5.4. GROUNDWATER MONITORING

The Department has installed and maintains a number
of water resources monitoring networks that are main-
ly related to the implementation of relative national and
European legislation. These networks also contribute to
the Department’s research projects. The most impor-
tant monitoring networks are the following:

Nitropollution Network

This Network is related to the implementation of the
provisions of Directive 91/676/EEC, concerning the
protection of waters against pollution caused by
nitrates from agricultural sources. The Network con-
sists of 220 stations for groundwater and 10 for sur-
face water.

Datalogger Network

The Network covers the most important aquifers. It
consists of 89 monitoring stations equipped with log-
gers for continuous groundwater level, temperature
and conductivity monitoring. The Department is in
the process of upgrading the current equipment and
it has already converted 81 of the existing monitor-
ing stations, to telemetric ones.

These data are collected and stored in the EnvIS
database and are mostly used in water balance stud-
ies and specifically in the monitoring of aquifer
recharge, as well as seawater intrusion at the coastal
aquifers. Furthermore, rainfall water quality is also
monitored.

EIK. 5: AZI0A0YNon uSPOXNUIKWV SESOUEVWV.
Fig. 5: Evaluation of hydrochemical data.
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EIK. 6: Kataxdpnon Kai ZI0A0ynon USPOYEWAOYIKWV SESOLEVWV.
Fig. 6: Storing and evaluation of hydrogeological data.

EIK. 7: MEAETN NEPIBAAROVTIKWV NPOBANUATWY — DEIVEC EKPOEC QN0 TN OTOA TOU UETAAAEIOU TNG KAAABAcoU.
Fig. 7: Studying environmental problems — acid mine drainage from the Kalavasos mine shaft.

EIk. 8: MapakoAoudnon tn¢ noioTNTac Twv UNOYEIWV USATWV.
Fig. 8: Monitoring of groundwater quality.

Etrioia ‘Ek8gon 2011- Annual Report 2011 29




5.5. KAAYWH YAPEYTIKQN ANATKQN
KOINOTHTQN

EKTOC and tnv udpoyewnoyikn €peuva, To TuAua
npoBaivel oTtnv avopuin NAPAYWYIKWOV YEWTPNOEWV
ME KUpIo okond tnv KAAUYN USPEUTIKWV AVAYKWV OE
KOIVOTNTEG. A TO oKono autd, EKTOG and ta diatpn-
TIKG péoa tou TUANATOC, ANOKTAONKAV OXETIKEC UMN-
peoieg and tov 181wTIKG Topéa HEOW cUPBACNG CUVO-
AIKNG dandvng €173.796.

01 npoondecsieq Tou TUANATOG ENIKEVTPWONKAV OThV
aVOPUEN VEWV USPOYEWTPNOEWV VIO ENIAUCN USPEUTI-
KWV KUPiwG npopAnuATwy. ZUvonikd avopuxenkav 31
EPEUVNTIKEG YEWTPNOEIC cuvonikoU BAGoug 7.433 m.
Ze 19 YEWTPNOEIG EKTEAEOTNKAV SOKIMACTIKEG AVTAN-
O€IC, WOTE AUTEC va a&lonoindouV yia Napaywyikoug
oKonoug. M TIG Mo NAvw YEWTPAOEIC AVTIMETWIOTN-
KAV USPEUTIKA npoBARpata oti¢ Koivotnteg AKAKI,
MNwuoc, Avia Mapiva Zufidtou, NMePICTEPWVA AEUK®W-
oiag, Npaotd KeAnakiou, KeAAdki, Moodinl, 0pd Kai
Tou KuBepvntikou Yéatikou ‘Epyou Apkonaxavidg.

5.5. SATISFYING DOMESTIC WATER SUPPLY
NEEDS OF COMMUNITIES

In addition to hydrogeological research, the Depart-
ment drills productive boreholes in order to satisfy
the needs of communities for potable water.
Towards this goal and in addition to the Depart-
ment’s drilling equipment, outsourcing was also
utilised via a €173.796 contract.

The efforts of the Department focused mostly on
drilling new water supply boreholes in order to
solve relative issues. In total, 31 boreholes were
drilled summing up to 7,433 m. Pumping tests were
performed in 19 of these boreholes in order to be
used as productive boreholes.

With the above drilled boreholes, the water supply
needs of the communities of Akaki, Pomos, Agia
Marina Xiliatou, Peristerona Lefkosias, Prastio Kel-
lakiou, Kellaki, Mosfili, Ora, as well as those of the
Arkolachania Government Water Scheme, have
been met.

EIK. 9: AVOPUEN NapaywyIKng yeWTPNong — AOKIUOOTIKA GVTANON OE YEWTPNON.
Fig. 9: Drilling a water supply production borehole - Performing pumping test on a borehole.

6. TEQTEXNIKEX MEAETEX /
I'EQIIPOBAHMATA

To TuAua avafapBAvel Tov NPOYPAMMATIONO, Thv
EKTENEON Kal AaEI0AGYNON TWV AVAyKaAiwV YEWAOYIKWV
- VEWTEXVIK®OV EPEUVWV MOU anaitouvtal Yid tn
OowoTh Kal acdann Begusninon twv dladdépwyv ava-
NTUEIOKWOV EPYWV (TEXVIKWV KATAOKEUWV) Ttou Kpd-
TOUG. AvanauBadvel, gniong, MENETEC nou adopouv
duUoIKG yewnoyikd daivopeva, onwe gival ol Katonl-
OBNOEIC, Ol KATABOOPEG KAl 01 £5ADIKEG KOBIZACEIC Kal
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6. GEOTECHNICAL STUDIES /
GEOPROBLEMS

The Department undertakes the planning, the imple-
mentation and evaluation of the geological-
geothechnical investigations, which are necessary for
the appropriate and safe foundation of various devel-
opment projects (constructions) of the State. It also
participates in the study of natural phenomena and
geohazards, such as landslides and other types of
slope instability, karstic geomorphs (cavities, caves




OUMBAAAEI ouolaoTiKAd oth S1adiKacia yia Avadswpn-
on / Tpononoinon Opiwv Avantuéng kal NoAsodoul-
KOV Zwvev. Eninpéobeta, skdpEpel andPEIC O YEW-
AOVIKEG - VEWTEXVIKEG EKOEOEIC IOIWTIKWV YPADEIWV
nou adopouv Siddopa £pya avantuing, KUPIng Tthv
odonolia, o1 onoieg napanéunovtal oto Tunpa and ta
avtiotoixa TuAuata.

6.1. YAATIKA EPTA

ZTOV TOMEQ TWV USATIKWV EPYwV, CUVEXIZETal h napa-
KOAOUONON TwWV KATAOKEUACTIKWV EPYACIWV TOU
DpAyHaTog ZONEAC ME TN YEWTEXVIKA Xaptoypddnon
TNE NEPIOXNG BEPUENIONG TOU AVAXWMATOC Tou dpady-
MaTOoC Kal Thv avopugn névte EMNPOOBETWV EPEUVN-
TIKWV YEOTPNOEWV KAl YEWTPACEWV ENEYXOU (0 CUVO-
AIKOG apIBudg €06ace TG 24). ITo und KATaoKeun
dpdyua yivovtal NEPIOSIKEG ENIOCKEYEIC YIa ENiBAEYN
TV S10dO6PWV KATACKEUWV Kal NApOXA EISIKWV YV®-
MateUoewy, nou antovtal BEUATwvV Mnxavikng rew-
noviag.

and sinkholes) and with phenomena of ground subsi-
dence and substantially contributes to the
revision/modification of urban development planning
limits and urban planning zones. Additionally, the
Department consults for geological and geotechnical
reports compiled by private offices, which are submit-
ted to the Department by other government depart-
ments that deal with different construction projects.

6.1. WATER PROJECTS

In the field of water projects, geological-geotechnical
mapping concerning the core trench of the Solea Dam
-which is under construction- and the geological
description of five more, out of 24, exploratory and
control boreholes were carried out. Periodic site visits
were made to provide supervision and give special
consultation concerning matters of engineering geo-
logy on various construction elements of the dam.

Geological-geotechnical investigations in different

EIK. 10: AIGOTPWON APYIAIKOU NUPAVA KAl QIATPWV OTOV AEoVa Tou PpAyuatog S0AEaGE.
Fig. 10: Core clay works at Solea Dam axis.

AIEEAXBNOAV EMIONG YEWNOVIKEG / VEWTEXVIKEG EPEU-
VEG VIO TN XWPOBETNON BIOAOYIKWV OTAOUWV OE S1A-
dOPEC KOIVOTNTEG, ME KUPIOTEPEG TIC KOIVOTNTEG ABN-
€vou, Mevikou, Kaewg Kal TwV AvTAIOoTACIwV Kal

areas have been carried out for treated water stor-
age reservoirs, i.e. in Athienou, Meniko, as well as for
the sewage treatment plant and associated works
including conveyance system in the areas of Achna-
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aywywVv AUMATwV OTIC NEPIOXEG Axvag, Auyopou,
ZOTNPAG (skokadn 22 SIEPEUVNTIKOV GPEATIWV Kal
SU0 SIEPEUVNTIKWV YEWTPNOEWV). Eniong €xel a&lono-
YNOEI YEWAOYIKN - YEWTEXVIKA JEAETN NOU EKNOVNAON-
KE ano ISINTIKOG YPAPEIO VIO TNV KATAOKEUN SEEAE-
VNG AUMATWV OToV AYIO ZWIOMEVO.

6.2. EPTA OAOIMOIIAZ / TEGYPOMOIIAZ

Ta épya odonoliag kar yedpuponoliag anotéAsoav
nedia YEWNOYIKWV/YEWTEXVIKWV ENIPAVEIAKWY Kal
UNOYEIWV EPEUVWV, NEPINAUBAVOMEVWV KAl EQYACTN-
PIOKWV SOKIUWV OE SIAPOPEG NEPIOXEG, ME ETOIMATIO
VEWAOVIKOV-YENTEXVIKOV  XAPTWV, YEWAOYIK®OV
TOMWV KOl OXETIKWV EKOECEWV. Kupldtepa Epya givai:

- 0 napdnAnAog S6pOHOG TOU Alhaviou AEUECOU
(ekokadn diEpeUVNTIKWV dpEAtiwv) Kal n PEAETN
via Kataokeun, napd to Aipdavi, undygiou aywyou
OMBPIWV (aVOPUEN 2 SIEPEUVNTIKWV YEWTPNOEWV),

- 01 KUKAIKOI KOUBOI otnv 060 Kwvotavtivournonewe
OTO ZTPOBONO (EKOKADN SIEPEUVNTIKOV PPEATIWV),

- H peAgtn yia Bentiwon 6pduou, YAKOUG 2 XIAIOUE-
TPWV, 0TN AEKENEIA EVTIOC TWV BPETAVIKWV BACEWV.

Eniong €xouv O&I0NOYNBEI YEWNOYIKEG - YEWTEXVIKEG
MENETEG NOU eknovNOnKav and ISIWTIKA ypadeia ueRE-
TV, VIa SIAPOPEC NEPIOXEG, UE KUPIOTEPA EPYA TOV ME-
PIMETPIKO auTOKIVNTOSpOoMO AsuKkwoiag ddon I, Tov au-
TOKIVNTOSPOUO ASUKWOIag - Nanaixwpiou, TOV AUTOKI-
VNTOSPOUO ACTPOMEPITN - EUPUXOU, TOV NAPAKAMMTAPIO
6pduo Mengvdpiou Kal SPOUOUG OTnV NEPIOXN ‘Ivelag.

6.3. OIKIZTIKH ANAMNTY=H

ZTOV TOMEQN TNG OIKICTIKAG aVANTUENG, KaBwg Kal 1a-
dOpwv AnNwv avantu&ewv, €xouv €niong SIEEaxBE
ENIPAVEIAKEG KAI UNOYEIEG YEWNOVIKEG / YEWTEXVIKEG
EPEUVEG, KABWG KAl EPYACTNPIaKEG PENAETEG. H ava-
ntuén auth nepINdupave supld dpacua Epywv, ONwWe
SIOXWPIOMO OIKONESWV VIO EKTOMIOOEVTEC Kal VIa
DTWXEG OIKOYEVEIEG, OnpIoupyia ynnédwv YKOND,
NAIOBEPMIKWV NAPKWV KAl EYKATACTACN AVEMOYEVVN-
TPIOV (AIOAIKWY NAPKWV), EKKANGCIEG, KABWE Kal KOol-
MnTApIa o€ 81aPopEeC KOIVOTNTEG ONWV TWV ENAPXIWV.
ITOV TOMEQ TNG AvAMTUENG AUTNG Evtdcoovtal Kal
VEWTEXVIKEG EPEUVEG VIA HEYANO aPIBUO AITACEWV VIa
NONEOSOMIKEG Kal OIKOSOMIKEG ASEIEG, NOoU KAAuNTav
NMOANEG NEPIOXEG VIO AVEYEPON KATOIKIWV, KABWE Kal
AVANTUEEIG O KOIVOTNTEG ENIOCNG ONWV TWV ENAPXIWV.
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Avgorou-Sotira (22 exploratory pits and 2 exploratory
boreholes). Additionally, the Department has evaluated
the geological-geotechnical report compiled by private
office for the sewage storage reservoir at Agios
S0zomenos.

6.2. ROAD AND BRIDGE PROJECTS

Road and bridge projects constituted fields of geo-
logical/geotechnical investigation in various regions,
which included surface, underground and laboratory
studies and the preparation of the relative reports.
The most important of these projects are:

the parallel to the Lemesos harbour road (excava-
tion of exploratory pits) and the underground
water drainage system near the harbour (drilling
of 2 exploratory boreholes),

the roundabouts on the Constantinoupoleos
road, Strovolos (excavation of exploratory pits),

the study of improvement of 2 km long road at
Dhekelia area (U.K. Sovereign Bases).

Geological-geotechnical studies, which were carried
out by private consultants for various regions, in par-
ticular for the Lefkosia perimetrical highway, the
Lefkosia-Palaichori highway, the Astromeritis-
Evrychou highway, the Pelendri by-pass and roads at
the area of Ineia have been also evaluated.

6.3. URBAN AND VARIOUS OTHER FIELDS OF
DEVELOPMENT

In the field of urban development and in various
other fields of development, surface and under-
ground geological/geotechnical investigations and
laboratory testing were also carried out. This devel-
opment included a wide spectrum of projects, such
as division of plots for self-housing settlements for
displaced persons and or for poor families, golf fields,
solar parks and installation of air generators (aeolian
parks), churches and also cemeteries in various com-
munities in all of the districts. This development
included also geological-geotechnical investigations
dealing with urban and building authorisations that
covered a lot of areas for residence construction, as
well as developments in communities of all districts.
Geological-geotechnical investigations for purposes
of land consolidation were also carried out in various
areas, €.9. Vouni, Koutrafas, Solea, Psevdas, Polemi
and Lympia. Stability investigation for an ancient
tomb encountered in the last area -the area of
Lympia- was also carried out by the Department.



Eik. 11: AZI0AGYNon UCTABEIAC apPXaioU TAPOU OTNV NEPIOXN AUNMIWV.
Fig. 11: Stability Investigation of an Ancient Tomb in Lympia.

I10 i610 KEPANaIo evtdooovtal Kal EKOECEIC YEWNOYI-
KOV-YENTEXVIKWOV EPEUVAOV MOU EyIVaV YIa oKonoug
dnuioupyiag avadacpou o SIADOPEC NEPIOXEG, M.X.
Bouviou, Koutpadd, Zongag, Weudd, MonAsuiou Kal
AUuPMI®V. ZTNV TEAEUTAIO NEPIOXN, ENEIGN aVEUPEDN-
KE apxaiog tddog, To TUAPA AoXOANBNKE €niong UE
EPEUVEG NOU adopouoav Thv EUCTABEIA Tou. Eniong
€Xel aZIoNoYyNBEl YEWAOYIKN - YEWTEXVIKA HEAETN,
Mou EKNOVABNKE anod 1I8IWTIKO YPAdEIO |UE TO CUVTOVI-
oMo Tou TuNPatog NMoAsodopiag kar adopd Tnv KATa-
OKEUN &gvodoxeiou otov Ayio TUxwva.

6.4. ALTOXIEZ/AZTAOEIEZ MPANQN

O1 aotoxieq/aotdnelsg Npavwv og SIAdopa Epya n Kai
NEPIOXEC OIKIOTIKAG avANTUENG EXOUV SIEPEUVNBEI yia
SlafeuKavon TwWV AITiIKV NOU TIC NPOKAAEI. O1 EPEUVEQ
adopouv KATOAICONOEIC O SIAPOPEG KOIVOTNTEQ
onw¢ otnv Aydavtdid, Nnoou, Adwva, Népa NeSI,
Aepubou, Zwonnyn, Mouttayidka, Zkounn, Kpntou
Mapdttou Kal dANa. ‘EPEUVEC/MENETEC KATONIOBNOE-
WV EyIvav Kal CUVEXIZovTal YIa apKETA Npavn EKOKa-
®NAC TOU aUTOKIVNTOSPOMOU Agpgocou-NMadou. Ito
nPwto dpxiocav ta S1opdwTiKA €pya PE BACh Thv
€PEUVA/MEAETN TNG KATOAICONONG TOU npavoug
ekokadng napd to Moooupl. OI EPYACIEC CUVEXIZO-
vtai kai gival uné napakonoudnon. H 6An pguvnTIKN
EPYOCIa via ta €NOMEVA NPavA EXEl 1IEPAPXNOBEI OE
ouvevvonon JE 1o TuAMa Anpooiov Epywv Kal 8a
OUVEXICTEI Kal To 2012.

6.4. SLOPE FAILURE / SLOPE INSTABILITY

Slope failure/slope instability geotechnical investi-
gations were undertaken for various projects
and/or even areas of built-up growth with a scope
the clarification/interpretation of the parameters,
which trigger the slope instability/failure. The main
investigations are these of landslides in various
communities as Aglantzia, Nisou, Alona, Pera Pedi,
Lemithou, Zoopigi, Mouttagiaka, Skoulli, Kritou
Marottou, etc.

In the cases of slope instability at various locations
of various districts, stability measures have also
been proposed. Stability investigations for a num-
ber of road cuts of the Lemesos-Pafos highway
were carried out and will continue also in the year
2012. Remedial works for the landslide near the Pis-
souri village, based on the geological investigations
which were carried out, commenced and will be
completed by the beginning of the year 2012. The
whole work concerning the next cuts has been
scheduled- in collaboration with the Department of
Public Works- and will continue in the year 2012, as
well.
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EIK. 12: H KatoAiobnon, ol EPYOCIEC ONOKATAOTAONG KAI TO TEAIKO QNMOTEAECLA OTOV QUTOKIVNTOSPO0LO MAdou — Aspueool,
Kovtd oto [Mocooupl.
Fig. 12: The lanaslide, the rehabilitation works and the final result in the Lemesos-Pafos highway, near Pissouri.

6.5. MEANAETEZ/ TEQMPOBAHMATA

6.5.1. EKnovnon n Kail avaegwpnon Zowvev
YEWAOVYIKNC ENIKIVOUVOTNTAC /
KataAAnAoTNTacg

H gpyaocia autn nepinapBAvel EEEISIKEUMEVEC YEWNO-
VIKEG/VEWTEXVIKEG EPEUVEC OE MEPIOXEG Sladpépwv
XWPIOV, OTOXEUOVTAG OThV KAAUTEPN Kal aodangote-
pN NOAEOSOMIKA avANTUEN TOU TOMOU. ZE MEPIOXEQ
MEPIKWV KOIVOTATWV, Ol XAPTEC NOU EKMNOVABNKAV OTa
NAQIcIa EPEUVNTIKOV NPOYPAMUATWY TOU TUAMATOC
ME EEVOUG 0IKOUG ENAVEKTIJOUVTAl KAl CUMNANPWVO-
vial ME TN SIEEaywyn €MAVEIaK®WY, UNOYEIWV Kal
EPYAOTNPIAKWV EPEUVHV KAl ETOIMAZOVTAI AVaBEWPN-
MEVOI XAPTEC. ZnuavTIKA Epyacia yia To 2011 Atav n
ETOINACIA XAPTWV ME ZWVEG FewAOYIKAG KataAAnno-
Tntag nou yivav yia tnv Nado, ue Baon toug XApTeQ
KatoniobntikA¢ Euaiconoiag kai Katoniobntikou Kiv-

34 Tunpa FewAoyikng Enokonnong - Geological Survey Department

6.5. GEOPROBLEM STUDIES

6.5.1. Compilation and/or revision of geological
vulnerability/suitability maps including
the relevant zones

This work included sophisticated geological/geo-
technical investigations, leading to the above maps
for problematic areas and communities of Cyprus,
scoping the optimization and the safety of urban
development in the island. In the areas of some
communities, the vulnerability/suitability maps,
which were compiled within the framework of the
study programmes undertaken by the Department
in collaboration with the private sector after com-
petition, have also been re-evaluated with addition-
al surface, underground and laboratory investiga-
tions. The final result of this re-evaluation was the
production of revised geological vulnerability/suit-
ability maps. A particular work of great importance
for the year 2011 was the preparation of maps by




SUVOU Nou €XOuV EKMovnecsi ota nAaiola tou Mene-
tntikoUu Mpoypdupatog Katoniobnoswv Mdadou. 01
XApteg autoi d60nkav ota evoladepOUEVa TEXVIKA
TuApata.

the Department, including Geological Suitability
Zones for the Pafos district, based on the Landslide
Susceptibility Maps and the Landslide “Risk” Maps of
the "Study of Landslides in Areas of the Pafos
District” Programme, which was completed in the
end of 2010. These Geological Suitability Maps were
given to all the relative with the subject technical
departments.

EIk. 13: Xaptn¢ Zwvwv FswAoyIknc KataAAnAoTntac otnv Enapxia Magou.
Fig. 13: Geological Suitability Zones of the Paphos District.

6.5.2. MeAstTntikO MPOypaLa ToU TURUATOC
«AOTAOEIO £60PoUC oTto MECA XwpIO,
MAagoc», XwPIc Tn CUUIETOXN EEVWV OiKwV

To MNpdypappa autd, dIApKEIAS 8 unvwv, adopouce
TNV aotdbsia €6aPoug otnv upUTEPN MEPIOXA TOU
MEoa Xwplou NAadou. KUPIEC OXETIKEG EPYACIEC ATaV:
N YEWNOVYIKA-YEWTEXVIKN XapToypddnon, o1 UNOYEIEG
€PEUVECG nou nepInauBavav avopuén 12 diEpeuvnti-
KOV YEWTPAOEWV, SEIYMATOANYPIEG KAl EPYAOTNPIAKES
SOKIMEG, N OUVTOEN OXETIKNG EKOECNC Kal n unoBonn
TNG otnv Enapxiakn Aioiknon Ndadou.

6.5.2. Study Programme entitled “Ground
Instability at Mesa Chorio, Pafos”, without
the collaboration of consultants

The aim of this Programme, which lasted for eight
months, was the study of ground instability in the
broader area of Mesa Chorio, Pafos. The main rela-
tive works were: the geological-geotechnical map-
ping, the underground investigations, which includ-
ed the drilling of 12 exploratory boreholes, sam-
pling and laboratory testing, and also the prepara-
tion of a relative report which was given to the
Pafos District Office.
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EIK. 14: FswAoyikn Toun KAtd KOG TwV KABIZHOEWV KAl PWYMATWOEWV 0To MEoa XwpIo.
Fig. 14: Geological Cross-Section showing the settlement and fissures at Mesa Chorio.

6.5.3. Aiaxuon kal a&ionoinon twv HEAETWV yia 6.5.3. Dissemination of the outcome
T YewnpopAnuata information/knowledge after the
completion of stucdy programmes dealing

Metd 10 NéPac tou MeAsTNTIKOU MPOoypaupaTtos TV with geoproblems

Katoniobnoswv NMadou diopyavwebnke tov OKTWRPIO

TOU 2011 oOxeTIKN Huegpida otnv MAdo, n onoia gixe A relative seminar was organized by the Depart-
MEYANO evoIadEPOV KAl MEYAAN CUMUETOXA OUVE- ment in collaboration with the consultants after the
OpwV MNOouU EiXxav OXEon PE TO OEPa tng Huepidag. completion of the “Study Programme of Landslides
ITOUG CUVESPOUG gixe 600l UNIKG o€ WNPIAKO GIOKO in Areas of the Pafos District”. The seminar was
(CD) nou adopouce ta BENATA TWV NAPOUCIACEWY, Ta attended by a wide range of public and private
onoia avantuxenkav KAt th SIAPKEI TwV EPYACINV stakeholders and other participants dealing with
™ng. this Subject. A CD including all the technical papers

and other data that were prepared for the seminar
was given to all participants.

EIk. 15: Mpoodwvnon tou Ynoupyou Fswpyiac, ®uoikwv Mopwv Kai MepIBAAAOVTOC, E0poKArn AAETPAPN,
otnv faykunpia Huspida yia to Mpoypauua twv Katofionoswv otnv Enapxia Magou.
Fig. 15: Speech of the Minister of Agriculture, Natural Resources and Environment,
Mr. Sophocles Aletraris, at the Pancyprian Seminar for the “Pafos Landslides Project’.
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6.6. HAEKTPONIKH BAZH FEQTEXNIKQN
AEAOMENQN

H HAektpoviKn BAon FEWTEXVIKOV AESO0UEVWVY ava-
NTUCOETAl KAl EVNUEPWVETAI CUVEXWG, adpou EXOouV
npooctedei vEa Kal nanaidtepa otoixeia. ‘Eyive ouvoe-
on ME TO ZUoTnpa Fewypadikwv NANPOGOPINY TOU
ouvonou twv 3.230 YEWTPNOEWV, KABWE £niong Kai
842 and to oUvoNo Ttwv 3.082 £KOECEWV/MENETWV.
TuvexiZetal n Yndionoinon 6EGO0MEVWV NOU adopouv
ONEC TIC VEEC UMNOBECEIC NONEOSOMIKWV ASEINV Kal
abEI0V OIKOOOMNG OE EVIAIOUG XAPTEG.

7. EEIXMOAOI'IKO AIKTYO

Mia and Ti¢ KUPIEC apuodIOTNTEG TOU TUAMATOC €ival
n OEICMONOYIKA NapakoAouenon tng KUnpou Kai tng
€UPUTEPNC NEPIOXNE TNG AvatoniKAG Meooyeiou. TMa
TNV €NiTteUgn TOU oKomnou autou to TUAPAa Slathpel
KOl OUVTNPEI ZEIOMONOYIKO Aiktuo (EIK. 16), AiKTtuo
EnItaxuvoloypadwyv Kal OXETIKEG JE AUTA EyKATAOTA-
O€IG OTO ZEIOPONOYIKO KEvTpo.

H KabnuePIVA JEAETN TWV OEIOPWV NEPIAAMBAVEI TN
ounnoyn, Kataypadn, ensgepyacia Kar avanuon twv
OSIOMONOYIKOV OEOOMEVWY, KABWE €Niong Kal Tthv
a&10AdyNoN TWV CEICMONOYIKWVY NAPAMETPWY. H NAN-
pn¢ kataypadn kar avanuon AWV TwV OEICUWV NOU
yivovtal otnv Kuinpo, otnv uputepn MEPIOXA TNG
Avatonikng Meooyeiou Kal Twv noAU MEYANwV UaKPI-
VOV OEIOMWV (TNAECEIONWY) napoucidZovtal OTIG
MNVIAIEC KAl ETACIEC OSICUONOYIKEG EKOEOEIC KAl OF
XAPTEC OEIOMIKAG SpactnpidTntag. IE NEPINTWOoN
a100NTOU OEICMOU EVNUEPWVEI TO KOIVO JUIE AVAKOIVR-
OEIC ME TNV XPNON OXETIKOU UAIKOU Kal NEOW TNG I0TO-
oenidag tou TYAPATOC.

Enmnpdoeeta, to Tunua gival ungubuvo yia Thv Thpn-
ON KAl aPXEINOETNON GEICUONOYIKWV KAl HAKPOGEICUI-
KWV 6£S0MEVWV and 1I0TOPIKOUG GEICMOUG, KABWG ENi-
oNng yia Th SNUIOUPYIO XAPTWV, KATAAOYWV, EVNUEPW-
TIKOV GUARASINV, €KBECEWV, MEAETWV Kal ApOpwv
yid Thv NAAPN Kal AENTOMEPN Kataypadn tng Kaen-
MEPIVAC GEIOUIKNG Spactnpidtntag tng Kunpou Kal
NG €UPUTEPNG NEPIOXNG TNC AVATONIKNG MEooyEiou.

6.6. GEOTECHNICAL DATABASE

The Geotechnical Database is being developed and
edited continuously, since new entries were includ-
ed in the system. A total of 3,230 borehole records
were linked to the GIS and also 842 out of 3,082
reports. The digitisation of data of single maps con-
cerning the applications for new areas for town
planning and building licences continues.

7. SEISMOLOGICAL NETWORK

One of the main activities of the Department is the
monitoring of the seismic activity of Cyprus and the
broader area of the Eastern Mediterranean. The
Seismology Section operates and maintains a Seis-
mological Network (Fig. 16), a network of
accelerometers, and relevant facilities at the Seis-
mological Centre.

The daily monitoring involves the reception, record-
ing and processing of the seismological data as well
as the evaluation of the seismological parameters.
The recordings and evaluation of the local (Cyprus),
regional (Eastern Mediterranean) and distant earth-
quakes can be found in the monthly and yearly bul-
letins and in seismicity maps.

When an earthquake is felt, the Seismology Section
of the Department publishes the relevant informa-
tion and updates its website with the relevant
material (earthquake announcements, interactive
seismicity map).

The Department is also responsible for collecting
historical earthquake data (seismological and
macro-seismological) and for publishing maps,
catalogues, leaflets, bulletins and articles related to
the seismicity of Cyprus and the broader area of the
Eastern Mediterranean.
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71. ZEIZMIKH APAXTHPIOTHTA KATA TO 2011

H KUnpog BPIOKETAl 0TO VOTIOTEPO TUNMA TNG NAAKAG
tng Avatoniag (Kunpiakd TGZo), To onoio anotensi ta
o6pia cuykpouong tng ADPIKAVIKAC JE Tnv Eupaoiati-
KA nadka. To Zeioponoyikd KEvTpo Tou THNAPATOG
Katd to 2011 éxel kataypdyel cuvonikd 636 Ocl-
OMOUG and toug onoioug o1 280 ntav tonikoi (ano-
otaon uéxpl kKal 300 km and tnv Kunpo), ol 111 ntav
nepidpepeiakoi (anéotaon 300-1.000 km and tnv
Kunpo) kai o1 245 Atav peyanou PEYEBOUG TNAECEI-
oMoi (andotaon népav twv 1.000 km and tnv Kunpo).
H XWPIKA KATAVOUN TwV YEYOVOT®WV AUT®V Napouoid-
Zetal otnv EIK. 17 (n donpn ypauun diaypddel ta 6pia
TWV TEKTOVIKWV NACGKWV TNG MNEPIOXNC KAl Ta aonpa
BEAN avanapiotdvouv Tnv Kivnon Twv NAAK®V autwv
o€ oxéon Pe tnv Eupaoiatikn nAdka, n onoia BPioke-
TAI OTA BOPEIA TWV ORIV TOU XApTNn) Kal oTnv EiK. 18
(ta meavwg evepyd PryUATa GTO XEPCAIO XwWPOo $ai-
VOVTAI JE XPWMA MNOPTOKANI, EV TA KOKKIVA aoTEPIa
napoucidZouv Ta EMIKEVIPA TWV AIOONTWV OEICPWV
ME NANpOdOPNON YIa TNV NPEPOMUNVIO, WPA EKSAAW-
oNng, KaBWG Kal Tou PEYEBOUG TOUG). AnG TO CUVONO
TWV OEIOMWV autwv, 6UO0 TOMIKOI OEICMOI Kal €vag
nepIPePEIOKAC Eyivav eAadpd aiobntoi otnv Kunpo
(Nivakag 1, EIK. 17).

Zg Ox€on JE NPonyouuEVa €TN, N TOMNIKA OEICUIKOTN-
Ta Katd to 2011 €xEl NAPOUCIACE! MIa MIKPN UdECN
600 adopd Ta PEYEBN Kal Tn OUuXVOTNTA YEVEONG
TWV OSIOPWV, EVW O APIBNOC TWV KATAYPAMMEVWV
TNAECEIOUWV Eival ohyavtikd augnuévog Adyw Tng
€VTOoVNG KAl NAPATETAMEVNG METACEICMIKAG AKOAOU-
0iag tou 1oxupoU ogiopoU tng lanwviag, MEYEBOUG
9.0 BadBuwv, otic 11 Maptiou 2011.

7.2. ANABAOMIZEIZ

Katd tn SIdpKEIa ToU ETOUG KAl 0Ta NAAIcIa Tthg ava-
BABUIONG KAl EKOUYXPOVIOMOU TWV EYKATACTACEWV
TOU ZEIoMoNoyIKoU Kévtpou tou TUAMATOC, TO ZEl-
OHONOVIKG KEVTPO EXEl OUVOEDEI SIASIKTUAKA ME TO
Eupwnaikd Zeioponoyikd Aiktuo GEOFON kal to
Maykdouio Zeioponoyikod Aiktuo “IRIS”, kal AAUBAVEI
o€ npayuatikd xpoévo dedopéva and ta diktua autd.
‘Ex€l eniong gykataotadei deUtePO ocuotnua Ynolo-
noinong Twv avanoyiK®wVv SESGOUEVMV TWV KUMPIOKWV
OESIOMONOYIK®V OTABU®V YIO VA EMITEUXBEI N GUUBA-
TOTNTA TWV OEIOMONOYIKWV SE60UEVWV TNG KUunpou
ME Ta avtiotoixa AARWV CEIGHUONOYIK®WV IVOTITOUTWV
yia Thv KaAUTEPN SuvatiA GUVEPYAOIa Kal ASItoupyia
TOU KEvtpou.
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7. EARTHQUAKES RECORDED IN 2011

Cyprus belongs to the southern part of the Anato-
lian plate (Cyprus Arc) which constitutes the colli-
sion boundary between the African and Anatolian-
Eurasian plates. During 2011 the Seismological
Centre recorded in total 636 earthquakes, 280 of
which were local (epicentres within 300 km from
Cyprus), 111 were regional (epicentres between
300 and 1,000 km from Cyprus) and 245 were large-
magnitude tele-seismic events (distance beyond
1,000 km from Cyprus). The spatial distribution of
events is displayed in Figure 17 (the tectonic plate
boundaries are denoted by the white solid line,
while the plate motions with respect to the
Eurasian plate, which is situated to the northern
boundaries of the map, are represented by white
arrows) and Figure 18 (the orange lines denote the
possibly-active inland faults of Cyprus, whereas the
red stars denote the epicentres of the felt earth-
quakes which are listed in Table 1). Two local earth-
quakes and one regional earthquake were felt in
Cyprus during 2011 (Table 1).

In comparison to previous years, the local seismici-
ty of 2011 was lower in the sense of earthquake
magnitudes and frequency of earthquake occur-
rence. However, the number of recorded teleseis-
mic events is higher due to the long and intense
aftershock sequence of the magnitude 9.0 Japan
earthquake (11 March 2011).

7.2. UPGRADES

During 2011 the Seismological Centre upgrade was
further continued. This involved the virtual connec-
tion of the Seismological Centre with European and
International Seismological Stations (GEOFON and
IRIS networks) and the reception of continuous
seismological data from these stations in real time.
Some hardware installations, necessary for the for-
mat compatibility of our digital seismological data
with those of other institutions, have also been
completed in 2011.

The Department has also completed the necessary
preparations for the construction of a new seismo-
logical network and the full upgrade of the Seismo-
logical Centre, which are expected to be completed
and fully functional by the end of 2013, through a
tendering procedure.

The departmental website was restructured to



“Exel eniong oAOKANPWOEI N analitoUuEVN NPOEPYACIa
yia th énuioupyia véou OEICHONOYIKOU SIKTUOU KAl
yia tnhv nanpn avapBdeuion tou ZEICUONOYIKOU
Kévtpou, ta onoia avapEVETal va oNoKANPwOoUV Kal
va sival og nARpn Asitoupyia UEXPI TO TEAOG TOU
2013.

Katd to 2011 €xel avadiapOpwesi n evotnta «ZEI0L0oM
TNG ICTOOENISAC TOU, N ONoia TWPA NEPINAUBAVEI, OE
nepIBAnnov d1adpactikou XAaptn, KadnuePIvA NANPO-
dopnon via 6AOUC TOUG OEICMOUG TOU €UPUTEPOU
KUMpPIaKoU xwpou. Mepinaupavel eniong eninpéobe-
TEG NANPODOPIES VIO TOUG QIOONTOUG OEICMOUG TNG
Kunpou, Tov nANRpn KAatdAoyo Twv COEICU®WY, MNVIAIEC
Kal ETACIEG OEIOUONOYIKEG EKBEDEIG, SIAPOPOUG XAp-
TEG OEIOUIKOTNTAG TOCO TOU KUMNPIaKou 600 Kal Tou
EUPUTEPOU XWPOU TNG AvatonikAg Meooyeiou, nAn-
POPOPIEC YIO TOUC IOTOPIKOUG Kal Mo npoodatous
ONMPAVTIKOUG OEIOMOUG TOU XWPOU Mag, afnd kai via
YEVIKG 6€uata nou adopouv th osIchoNoyia.

accommodate daily information on all seismic
events of the broader area of Cyprus, in an interac-
tive map environment. It also accommodates more
information on the felt earthquakes of Cyprus, the
complete earthquake catalogue of the Department,
monthly and yearly seismological bulletins, various
seismicity maps of Cyprus and the broader Eastern
Mediterranean region, information on the historical
and more recent important earthquakes of Cyprus,
as well as general information on seismology.

EIk. 16: To ££10110A0YIKO AIKTUO TNC KUNPOU.
Fig. 16: The Seismological Network of Cyprus.
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Nivakac 1: Aioéntoi ogiouoi kata to 2011.
Table 1: Earthquakes felt during 2011.

*Tonikn KAipoka Pixtep / KAipaka Mepkannl
* Local Richter scale / Mercalli scale

EIK. 17: XwpIKH KATAVOUR, w¢ MPOC TO UEYEOOC, TWV EMIKEVTPWV TWV OEICUWV
nou EXouV Kataypapei ano to XEIoUoAoYIKO KEVTpo tou TURUAToC Katd to 2011.
Fig. 17: Spatial distribution of the epicentres of the local and regional earthquakes recorded by the Seismological Centre during 2011.
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EIK. 18: XwpIKn Katavoun, w¢ npo¢ To UEYEBOC, TWV TOMIKWV OEICUWV TNG KUNPou nou EXoUV KATAypadei ano to EEICUOAOYIKO
Kévtpo tou Tunuatoc katd to £to¢ 2011.
Fig. 18: Spatial distribution of the epicentres of the local earthquakes recorded by the Seismological Centre during 2011.

8. EPTAXTHPIAKEX EPT'AXIEX

8.1. XHMIKO EPTAZTHPIO

To Xnueio Ttou Tunpatog SIEEAyEI avanuoEIg Kal SOKI-
MEC Nou OXetiZovtal YE TIC SpaoTNPIOTNTEC TOU ONWCE:

° TOV €AEYX0 TWV SOMIK®WV UAIKWV OTa NNai-
010 TNG ENITAPNONC TNC KUMNPIAKAG ayopdc,
onw¢ n.X. auUOXanikwv, TOINEVIOU, TOU-
BAWV, NPOCMIKTWV OKUPOSENATOC KAl OKU-
podEuaTog,

° TNV NaPAKoAouednon twv undyEiwv Kal Eni-
daveIakwV VEPWV OTa nAaicia tng 0dnyiag
yia Tnv npootacia and tnv vitpopunavon
(0ényia 91/676/E0K),

° TNV Napakonoudnon twv UNOYEIWV VEPWV
ota naaiola tng 0dnyiag yia Thv NPOoTAcia
and tnv punavon Kai thv unopaeuion (0dn-
yia 2006/118/EK),

° TNV napakofoudBnon tn¢ noidtNTac TWV
VEPWV and VEEC VEWTPNOEIC YIa KAAuYn

8. LABORATORY WORK

8.1. CHEMICAL LABORATORY

The Chemical Laboratory specialises in carrying out
environmental and geochemical investigations,
which are related to ground water pollution, con-
tamination of soils, cement, aggregate quality con-
trol and management of hazardous materials.

The Chemical Laboratory of the Department is
accredited for a series of chemical parameters and
operates according to the 1SO 17025 standard.
These parameters cover the main interests of the
Department, namely water, soil and construction
materials. Accreditation aims towards improving
the standards and quality of services that the labo-
ratory provides to its customers and ensuring that
the laboratory’s results are defensible under the
Republic’'s legal framework. The Chemical Laborato-
ry is equipped with specialised analytical instru-
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TWV USPEUTIKWOV AVAYKWY,

° TNV NEPIBAAAOVTIKA FEWXNUEID UE MEAETEQ
MOU EXOUV OXEON HE TNV YEWXNMIKA XAPTO-
ypddnon twv £6adwv Kal tTnv agiondynon
TNG avepwnoysvoug punavong.

To Xnueio tou TuAuatog anotenEgital and ta nio KAtw
€EEIBIKEUNEVO EpYacTNPIA:

° YEVIKOV aVAAUOEWV VEPOU,

° EAEYXOU OOMIKWV UAIKWV KAl avaAUCEWV
£6adwv,

° NPOMNAPACKEUNG SEIVUATWY,

° avanuoEWV yIa NapakoAoudnon opyavikwv
PUMNAVTWV.

8.1.1. Moidtnta AVOAUTIKWV UMNPECIWV - Aiani-
oteuon

MéEoa oto 2011 To XnuEio Tou TUAMATOG EXEl OIEEEN-
0€l he enituxia tnv teitn (MAiog 2011) Kal T€taptn
(NouBpio¢ 2011) npoypappatioyévn entnpnon anod
tov Kunpiakd Opyavioud Npowenong tng Moidtntag
(KOMN) via enavékdoon Tou niotonointikou Alani-
oteuong katd 1SO 17025. Mg TI¢ 6UO AUTEG EnITthpN-
OcIG €XEl KNEIOEI O TETAPTOETAG KUKAOC NOU NMPOVOEI
n dianicteucn Kal To Xnueio pnaivel nAgov o€ otabe-
pn nopeia dianiocteuong. To nedio dianicteuong tou
Xnueiou nepinappdavel d€ka cuvonika peedédoug ava-
Auong Kal KAAUMTEI Ta NESIa TWV VEPWV, TWV SOMIKOV
UAIK®OV Kal TV £6aPWV VIO EVOPYAVEC Kal KRAOOIKEC
MEBOSOUG.

ments such as gas chromatographs, ion chro-
matographs, energy dispersive x-ray fluorescence
spectrometer (XRF), two induced couple plasma
spectrometers (ICP-AES), digital gamma-ray spec-
trometer with a Germanium detector (HPGe), alpha-
spectrometer, automatic carbon-sulphur analyser
and a microwave digestion apparatus.

8.1.1. Quality of analytical services — Accredita-
tion

During 2011 the Chemical Laboratory has success-
fully undergone through its third and fourth audits
by the Cyprus Organization for the Promotion of
Quality (CYSAB) for reissuance of its accreditation
certificate according to 1SO 17025 for the next four-
year period. The final four-year audit has now put
the Laboratory in a steady accreditation course. The
scope of the Laboratory has been expanded and
includes ten methods of analysis, which cover all
main fields of operation including water, construc-
tion material and soil analysis. An integral part of
accreditation is the intra-laboratory (internal) and
inter-laboratory (external) audit. Within the exter-
nal audit effort the Laboratory has participated suc-
cessfully in three European rounds of proficiency
testing (PT) through internationally recognised PT
providers in the fields of water, construction mate-
rials and soil analysis. The proficiency testing
providers selected included Environment Canada
for major and trace elements in water (10 samples),
the Dutch PT provider WEPAL for soils (4 samples).

fivakacg 2: Medio Aianioteuonc¢ Xnugiou tou TURUATOC.
Table 2: Accreditation Scope of the Chemical Laboratory.
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To Xnueio Tou TUAKMATOC, Oota NAaicia EAEYXOU TG Mnol-
OtNTac TwV SOKIUWV TOU, €ixe uEoa oto 2011 nonna-
NAEC CUMMETOXEG O OIEPYAOTNPIAKOUG ENEYXOUG
OEEI0TNTWY, EVAC EK TWV OMoiwv yia vepa (10 dgivua-
Ta) JE To dopEa Environment Canada yia KUpia OTol-
XEia Kal IXvootoIxeia, évag yia dadikd osiyuata (4
oeiypata) pe tov OARaveiké oiko WEPAL kail évag yia
TOIMEVTO (Tpia SEIyMATa) GE CUVEPYAODIA E TO TOIE-
vtonoigio BaoiAikou. Avauévetal Annog Evag diEpya-
otnNPIaKOG EAgyxog e tov OANavoIkO oiko KOAC NPC
yia oKUpa. Fa acToXIiEG NOU NAPATNPNONKAV OE CUYKE-
KPIMEVEC NAPAMETPOUG TWV VEPWV EXOUV ANDBEI dlop-
BWTIKEG EVEPYEIEC.

Kupidtepa supnuata snitnpnong KOMM: Katd thv 30
€NItApnon tou nediou dlanioteuong Tou XnUEiou tou
TMAMATOG KAl TNG AITNOEIcag ENEKTACAG TOU and tov
KOMM, nou énape xwpa otig 03/05/2011, diatunwen-
Kav ta akénouda oxonia:

° To Epyaotnpio éxel nANpwe £papudoel to
ZUOTNPA TEKUNPIOVOVTAC NapAnéPa tnv IKa-
vOTNTA TOU VA EVIONIZEI Kal va SIaxEIpiZetal
ENAPK®E Ta énoia npopAnpata kKai va &1a-
odaniZel €101 TNV AZIONIOTIa TwV anoTeENE-
OMATWV TOU.

A further PT scheme is still expected to be com-
pleted through the Dutch PT provider KOAC NPC for
aggregates. Additionally an inter laboratory PT
scheme was organised in collaboration with the
Vassiliko cement plant.

The latest laboratory audit that took place on the
03.05.2011 has highlighted the following:

° The laboratory has comprehensively
implemented its accreditation system and
thus exhibiting is proficiency in identify-
ing and resolving possible quality issues
and therefore providing quality services
with aptitude and precision.

o The laboratory has successfully taken part
in international rounds of proficiency
tests through various schemes with very
satisfactory results. Minor issues that
were identified have been dealt with in an
efficient and satisfactory manner.

° The laboratory’s premises are fit for pur-
pose and well equipped and its environ-
mental conditions are constantly moni-
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° To EpyaotnpIo CUMMETEIXE OE SiEpyactnpia-
KA npoypdupata (MAnV TOU TOIMEVTOU Kal
AMMOXANIKwWY) ME IKavonoIinTIKA anoteE-
ouata. O1 actoxieg nou kataypddnkav dia-
XEIPICTNKAV IKAVOMOINTIKA.

° 01 Xwpol eykatdotaong gival KatdAAnAol Kal
Ol NEPIBAANOVTIKEG OUVONKEC EAEYXOVTAI Kal
Kataypadovtal.

° To Epyaotnipio epapudZel NpoOTuneG N E0W-
TEPIKEG HEBGSOUG. 01 HEBOSOI Eival ENAPKNG
EMIKUPWUEVEC ME TEKMNPINMEVEG TEXVIKEG
odnyieC ka1l akoAouBouvtal Ol TEAEUTAIEG
€KOOOEIC TwV Npotunwv. 01 SOKIMEG dIEVEP-
youvtal and EUNEIPO NPOCWNIKG, KATdAAnAa
EKMNAIGEUMEVO KAl EEOUCIOSOTNHEVO VIO TIG
SOKIMEG NOU BIEVEPVEI.

° Ta avtikEipevVa SOKINWV XEIpiZovtal e aoda-
AR TPono Kkai gival IXvNAAoIua JEOW KWOIKO-
NoinocA¢ Toug.

8.1.2. AOKIUEC / METPROEIC

Katd to 2011 to Xnueio avéNaBe avanuoeElc mnpo-
YPAMMATWY ToU TUAMATOG, ONWG TNG VITPOPUNAvong
Kal TNC NapAaKoAoudnong TnG nolidTtntag Twv unoyel-
WV KAl ENIGAVEIOKWOV VEPWV KAl TNG ENITAPNONG TNG
Kunplakng ayopdg yia ta 6opIKA UAIKA NoU CUVTOVi-
Z€l TO YNOupYEio ECWTEPIKWV. To Xnueio €xel npod-
odata avandpel va dIEVEPYEI NPOGSIONIGHOUG YIa TO
npoypauua NG EMNIKAIPONOINONG TOU YOPOYEWNOYI-
KoU Xdptn tng Kunpou. MapdAAnna, CUVEXICE Thv
napakonoudnon tng noldTNTag thG BPOXNG NECA oTa
nAaiola tou Mpoypduuatog “EMEP”, nou cuvtoviZetal
and to Tunua Eneswpnong Epyaaciac.

tored and documented.

o The laboratory applies standard as well as
in-house methods which are satisfactorily
documented, validated and verified. Stan-
dard operating procedures are followed
and the revised versions are always
obtained and used. Analyses are always
carried out by experienced and well
trained staff.

° Standards are traceable to international
standards and always used in a safe way.

8.1.2. Analytical Measurements

During 2011 the Chemical Laboratory has undertak-
en programmes run by the Department and include
the programme for monitoring ground waters for
nitrogen vulnerable zones, the programme for con-
struction material monitoring of the Cyprus market
which is coordinated by the Ministry of the Interior
and the programmes for constructing new dams.
Additionally, it has undertaken an analytical pro-
gramme for the updating of the Hydrogeological
Map of Cyprus. The Laboratory has continued the
monitoring of rain water for various major and
trace elements, an effort coordinated by the
Department of Labour Inspection. Finally, the Labo-
ratory has analysed soil samples for total and organ-
ic carbon, sulphur and major elements within the
Project of compilation of the Geochemical Atlas of
Cyprus for defining soil background values.

EIK. 19: [10CGOOTWOEIC SEIYUATWV aVA NESIO NOU aVOAUBNKAY OTO Xnugio Ttou TURUATOC Katd to 2011.
Fig. 19: Sample percentages per field, analysed in the Chemical Laboratory in 2011.
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8.1.3. 0 rswxnuikoc AtAavtac tn¢ Kunpou

ITa nAaiocla Tou nediou tng MepIBAANOVTIKAG Fewno-
viag / Tewxnueiag To XnUEio acxoARBNKE PE ThV UAO-
noinon tng TUMBAONG yia tnv EKNOvNON Tou FEwXNI-
KOU AtAavta tn¢ Kunpou, n onoia npovoouoe nevia-
€téC nPOypappa nou nepIENAUBave Ssiypatonnyies
€dddoucg and 5.500 onpeia kar avanuoeig. ONOKANP®-
Onke n S108IKAGIa NPOETOINAGIAC Kal avaauong Twv
SEIVUATWY VIO TIC NAPAUETPOUG NOU EXEI OECMUEUTEI va
avanuoel 1o Tunua yéoa and tn uupaon. Méoa oto
2011 oAoKANPWONKE n ZupBacn via thv EKndvnon
Tou Mewxnpikou AtAavta tng KUnpou Kal unoBANBNKE
T600 TO SOKIMIO TNC TEAIKAG 'EKBEONC 600 Kal n TEAI-
KA ‘EKBeon oupdwva PE To Xpovodidypaupa. Kai ol
6uo EKOEoeIC €tuxav tnG €ykpiong tnG ENItponnig
MapakoAoudnong TG ZUMBACNCE WG IKAVOMOINTIKEG KAl
AVTINPOOWNEUTIKES TNG SOUAEIAC NOU EXEI SIEKNEPAI-
WOEI OTO XPOoVIKO S1dcTnua nou népaoce. Mg tnv TeNI-
KA ‘EkBeon napaddonkav ta Yndiakd dedopéva o€
popdn GIS, ta dwtoypadikd SeS0UEVA Kal OAO TO
unIKé nou adopouce th TupBacn (PortnTikEG Slatpl-
BEG, ouyypAuMaTa, o1 XApTeG dlIaonopdc EEAVTA XNi-
KWV OTOIXEiwV). To BIBAIO TOUu Fewxnuikou AtAavta
€XEl TEOEI NPOG NWANGcN Kail diatiostal and to TUANA.

8.1.4. Xuunoocio napoucioiong TwV ArnoTtEASOUATWY

Tou Frswxnuikou AtAavta

To TuApa O ouvepyacia pe To MAvVENICTAMIO TNG
Néag Notiag Ouaniag (UNSW) tng Auctpadniag diopyd-
VWOE TPINUEPO ZuMndoIO E OKONO TNV napouciaon
TOU FeXnNUIKOU ATAAVTA OTO EUPU KOIVO. AUTO npay-
MOTONOINONKE OTn AEUKWOIa, 0TO =evodoxeio XiAtov
Mapk, ot¢ 5-7 zenteuppiou 2011. To NPOYPAMKA TOU
Iuunooiou neplieAduBave xalpeticyoug and Tov
Yrnoupyd lewpyiag, ducikwv MNopwv Kai NepiBanno-
VIoG, K. ZodokAn AAETpdpn, KaBWCE Kal and Toug
S10pYAVWTEG TOU. 'EyIvav €I0NYNCEIC and SIAKEKPIME-
VOUG EMICTAMOVEG O1EBVOUC UBENEIAG OTa BEuata
T™n¢ MePIBANNOVTIKAG, ACTIKAG Kal laTPIKAG FEWXNMEI-
ag, TN FrewxnuiKAg Xaptoypddonong, tng NPootaciag
TwVv Edadwv, o1 onoiol NPookAnenkav Kal GIRoEsvn-
enkav otnv KUnpo ota nnaioia tou Tuunooiou. ‘Eva
MEYANO MEPOC TOU ZUMMOCIOU EMIKEVIPWONKE OTNV
napouaciacn Twv anoteNEoUATwV Tou Mpoypdupatog
Kal TV YnPIaK®OV YEWXNMIKOV XApTwV S61a00nopdc
TWV CNPAVTIKOTEPWV XNMIKWV CTOIXEiWV NOU MEAETN-
enkav. £ta NAaicla Tou Zuunociou S10pYavWONKE Eni-
on¢ napouciacn EMICTNUOVIK®OV AVAKOIVOOEWV
(néotePQ), 6rou 6GONKE N EUKAIPIA OTO KOIVO va gvn-
MEPWOEI 0 BEMATA OXETIKA PE TNV EPEUVNTIKA dpa-
OTNPIOTNTA TWV EIONYNTWV TOU ZUMMOCIOU, KAOWGE
gniong kail va 8&l and Kovtd Toug ChPAVTIKOTEPOUG

YEWXNUIKOUG XAPTEC S1a0N0PAC NOU EXOUV EKMOVNOET

and 1o Mpdéypauua. To ZUpnooIio OAOKANPWONKE ME

8.1.3. The Geochemical Atlas of Cyprus

Within the scope of Environmental Geochemistry,
the Chemical Laboratory has been involved in the
Project for the compilation of the Geochemical
Atlas of Cyprus - a five-year project which is aiming
at defining geochemical background values for the
soils of Cyprus by creating a multi-purpose Geo-
chemical Atlas which will be used as the basis for
the determination of land usage and administration
and for the conception of further detailed studies in
environmentally aggravated areas. The Study has
been conducted, since April 2006, in collaboration
with the University of New South Wales (UNSW),
Australia. The Project includes soil sampling from
5,500 sites (top and bottom sample from each
point) and analysis for some 60 chemical elements
with state of the art analytical techniques induced
coupled plasma spectroscopy (ICP), neutron activa-
tion (INAA), X-ray fluorescence spectroscopy (XRF),
ion chromatography (IC) and other physicochemical
parameters such as pH, conductivity and loss on
ignition. Within 2011 the Final Progress Report has
been submitted by the consultants of the Project
and it has been approved by the Department. The
final data in GIS format, the photographic data and
the academic theses have all been submitted and
the book of the Geochemical Atlas of Cyprus has
been published by the UNSW print in Sydney. The
book is now available for sale through the Depart-
ment.

8.1.4. The Symposium for the release of the
Geochemical Atlas of Cyprus

The Department has organised an International
Symposium for the release of the Geochemical Atlas
of Cyprus which was held from the 5t to the 7th of
September 2011. The event was organised in col-
laboration with the University of New South Wales
(UNSW), Australia, and ADCS International Ltd.
Established speakers from ten different countries
presented at the Symposium and dealt with current
advances in the fields of soil geochemical mapping,
environmental, medical and urban geochemistry,
soil regulatory framework and analytical perspec-
tives in regional geochemical mapping. A poster
presentation session was also held during the first
two days of the Symposium. The final day of the
event included a field excursion, which gave the
participants an overview of the geology of the
renowned Troodos Ophiolite Complex, its mineral-
ization and selected sites of geochemical and envi-
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ononuepn gniokeyn nediou otov 0I6AIBO TOU TPOO-
6ou¢ nou nepINGuBave otabuouc O entd OnuEia
ONPAVTIKOU YEWNOYIKOU VOIadEPOVTOC, METAEU TWV
onoiwv To Nanié petanngio Apidvtou, énou diggdyo-
VIal EPYACIEC aNOKATAOTAONG TOU NEPIBAANOVTOC Kal
TO gvepPYd METANNEID XAAKOU OTn IKOUPIWTIOOA. To
ruunéoio napakonoudnoav €KNPOCWMol d1Iadpopwv
KUMPIOK®WV aKASNMAIKWV 16pUMATWY, TUNHMATWY TOU
EUPUTEPOU SNPAGCIOU TOME KABWE gniong Kal annoi
noniteg. To Tuundoio Kal Thv dnuocioypadikn O1d-
OoKeYN KAAuyav ta NEoa EVNUEPWONG, PadIOPWVIKOI
Kal TniAgontikoi otaduoi. Na okonoug evnuEPWONG
OTa NAAICIa TOU ZUMNociou, EXEl SNMIOUPYNBEI d1adi-
KTUOKOC X0pog 6nou ol evoladePOUEVOI Unopouv va
BEOUV TIC NAPOUCIACEIC TWV OMIANTWY OTh SIEUBUVON
WWW.moa.gov.cy/GeochemicalAtlasCyprus.

ronmental significance. After a brief introduction to
the geology of Cyprus, the participants had the
opportunity to examine important lithological units
of the ophiolite, starting from the mantle sequence
(hartzburgite) through to the volcanic sequence
(pillow lavas). Subsequently, the participants visited
the historic asbestos mine near the village of
Amiantos and had the opportunity to see the first
large-scale mine rehabilitation project in Cyprus.
The final stop of the excursion was at Skouriotissa,
the oldest copper mine in the world. A special web
site was set up for information on the event at
Www.moa.gov.cy/GeochemicalAtlasCyprus where
all presentations are available to interested parties.

EIK. 20: dwToypadieC ano TIC EPYACIEC TOU Suunooiou (MAvw) Kal TNV ENICKEYN nNediou otov OPIOAIB0 Tou TPOOSoUC (KATw).
Fig. 20: Photos from the Symposium workshop (up) and the field visit to the Troodos Ophiolite (down).

8.1.5. Avapaeuion YépoyswAoyikou XAaptn tng
Kunpou

ITa nnaiola tng npoondesiac avapasuiong tou Yépo-
yewnoyikoU Xaptn tng Kunpou, To Xnueio avénape thv
avanuon delypdtwV undyeiwv VEPWV YIa SEKA NEPINOU
XNMIKEG NAPAMETPOUG NOU adopoUV Ta IXVOCTOIXEID AS,
Cd, Cr, Cu, Fe, Pb, Mn, Ni, Zn ka1 Ba. Ta to Npdypaupa
autd Exel SIaNOPPWOEI MPWTOKOAND EPYACIWV, TO
onoio €xel cuudwvneei ue Tov KAAdo Yopoyswnoyiag
TOUu TUAMOTOC, Nou OIEVEPYEI TIC SslyuatoAnyisd.
Méoa oto Npdypauua autd Ba avanubouv dsiyuata
VEPWV ano TPIakdoIa onugia napakoAoudnong, o€ SUo
O10POPETIKEG NEPIGSOUG TOU XPOVOU.

8.2. EPTALZTHPIO MHXANIKHZ FEQAOFIAZ KAl
BIOMHXANIKQN OPYKTQN

Ito Epyaotnpio Mnxavikng rewnoyiag kair Biounxavi-
K@V OPUKTWV SIEEAXONOAV 429 SOKINEG OE 219 ENINEY-
MEva Seivuata €6Adouc Kal Bpdxou, nou adopoucav
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8.1.5. Updating the Hydrogeological Map of
Cyprus

The Chemical Laboratory of the Department has
been involved in the project of updating the Hydro-
geological Map of Cyprus, a project that is coordinat-
ed by the hydrogeological section of the Department
and aims at updating the old hydrogeological map
with new hydrological and chemical data. The Labo-
ratory has undertaken the obligation of analysing
underground water samples for a series of chemical
major and trace elements. Trace elements include As,
Cd, Cr, Cu, Fe, Pb, Mn, Ni, Zn and Ba.

8.2. ENGINEERING GEOLOGY AND INDUSTRIAL
MINERALS LABORATORY

The Engineering Geology and Industrial Minerals
Laboratory carried out 429 tests on 219 selected
soil and rock samples, for the purposes of geologi-




TIC VEWAOVIKEG / YEWTEXVIKEG E€PEUveEC S1adopwV
EPYWV, KUPInG yia to MNpdypappa TG actdesiac tou
€6adoug oto MEoa Xwpid Madou, yia diddopoug 5po-
MOUG, KUKAIKOUC KOMBOUG, Via SIADOPEC NEPIOXEC
KOTOAICONOEWYV, VIO KOIMNTAPIA KAl VIa AANEC EPYAOIECG.

9. TEQTPHXEIX

To TuAPa AgItoupynoe €&l YEWTPNTIKA EPYOTAEIA EEO-
nAIoMEVA UE NEPIOTPOPIKA, KPOUOTIKA Kal SEIYMATO-
ANNTIKA YEwTPUNAva Kal €Va CUVEPYEIO SOKIMACTIK®V
avtANoswv via g&unnpgtnon twv Ol1adépwv Epya-
Ol0V KAl EPEUVNTIKWV NMPOYPANMATWY TOoU. Ta EpyoTd-
€10 Tou TMAMATOG NPOERNCAV OTNV avOPUEN Kail SIEU-
pUVON 18 YEWTPACEWV VIO OKONOUC USPOYEWNOYIKAG
€PEUVAC OUVONIKOU MAKOUG 3.624 pEtpwv. ARNEG 13
VEWTPNOEIC CUVONIKOU MAKOUG 3.809 WETPWV avopU-
Xonkav kar Sieupuvenkav and ISIVTEC SIaTPNTEC
MEOW oUPBAONG. Z€ 19 ENITUXEIG USPOYEWTPNOEIC EVI-
Vav SOKIMACTIKEG AVTANCEIG ME OTOXO TOV KABOPICHO
Tng acdanouc andédoong toug. ‘Eyivav gniong d1ddo-
PEC gpyaoieg ouvtApnong. Mépav Twv USPOYEWTPN-
OEwWV Ta 6U0 £PYOTAEIa SEIVUATOANMTIKWV YEWTPNOE-
WV SIEENnyayav 32 YEWTPAOEIC VIO OKONOUG YEWNOVI-
KAG, YEWTEXVIKNG KAl KOITACMATONOYIKNG EPEUVAC.

10. EKAOXEIX

Ek&60€I¢ Tou Tunuatog péoa oto 2011:

° H diyAwoon Etnocla 'EKBscn tou TUAMATOog
yia To 2010 (otnv EAANVIKA Kal otnv Ayynl-
KN).

° AiYAWOC0 EVNUEPWTIKO TPINTUXO YIa TO
KoIvd (otnv EAANVIKNA KAl otnv AyyAIKA) JE
TITAO «FEWMOPPES.

Eniong, Asitoupyoi Tou TUAPATOG dnpocisucav d1d-
dopa apbdpa ota Evtuna MEoa MaZikng Evnuépwong
KOl 0to nePIOSIKO «AFPOTHE» TOu Ynoupyeiou Fewp-
yiag, duoikwv Népwv Kal NePIBAANAOVTOCG Kal ENINAE-
0V, NAPOUCIACONKAV APKETEC POPEG OE EVNUEPWTIKEG
EKNOMNEG TWV PASIOTNAEONTIKWY NECWV TNC KUNpou.

cal/geotechnical investigation of various projects.
These projects include mainly the work dealing with
the Programme entitled “Ground Instability Project
at Mesa Chorio, Pafos”, various roads, roundabouts,
landslides in various areas, cemeteries, etc.

9. DRILLING

The Department operated six drilling worksites
equipped with rotary, percussion and core rigs, as
well as a pumping test group for service of various
work and its research programmes. The drilling
crews of the Department drilled 18 wells for hydro-
geological research purposes reaching an overall
length of about 3,624 metres. Further 13 drill holes
were drilled by private drillers on a contract basis
reaching an overall length of about 3,809 metres.
During 2011, 19 pumping tests were carried out in
successful hydrogeological boreholes aiming at the
determination of their safe yield. Various mainte-
nance works were also conducted. Furthermore,
the two core rigs groups drilled 32 drill holes for
broader geological, geotechnical and mineral explo-
ration research purposes.

10. PUBLICATIONS

The Department’s publications in 2011 included:
° The bilingual Annual Report of the Depart-
ment for 2010 (in Greek and English).

o A bilingual brochure (in Greek and English)
aimed for the public entitled “Geomor-
phosites”.

Furthermore, members of the staff of the
Department published various articles in the
media and the “AGROTIS" journal of the Ministry
of Agriculture, Natural Resources and Environ-
ment and also participated in radio and televi-
sion discussion programmes.
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11. MEAETEX

H FTEQXHMIKH XAPTOTPA®HZH TQN EAA®QN THZ
KYNPOY

EAgvn Mopioo®?, Avtpgac Zrioiuog?, EAgvn Itaupou’,
Eiprivn Xpiotopdpou?, David Cohen?, Neil Rutherford?

Nepinnyn

H Tewxnuikn Xaptoypddpnon anotenei onpavtiko
gpyangio thg EPappoopEvng Fewxnpeiag, To onoio
MMOPEI va XpnoIMONoINGEi yia noAnoug S1adopETI-
KOUG okonoug. H TFewxnuikn Xaptoypddnon apxikd
XPNOIYOMOINBNKE KAl AVANTUXTNKE YIA TV EEEUPECN
VEWV METANAEUTIKWV KAl EVEPYEIOKWV NOPWV. INME-
PA, Ol YEWXNUIKEG XOPTOYPAPAOEIG XpNOIonolouvTal
napanAnna w¢ epyancsia nNEPIBAAAOVTIKOU EAEYXOU
KOl NapakoAoubnong tng KAatdotaong Twv £6adwv
Kal Kat' €néKTacn Twv undyeiwv VEPWV. H gpyacia
autn nNpouUnoBETel Tn diEpelvnon TNG NPOEAEUONG
TWV XNUIKWV NOPAUETP®WV und EEtaon Kal Tnhv npo-
ondesia S1axwPIoHOoU ThG avep®WMNOoyEVoUS punavong
and to dUCIKOG YeEwNOYIKO undpaepo. H diepeuvnon
autn €xel enIKanuyelc os noAnd dladopstika nedia
NEPINAMBAVOUEVWV AUTWV TNG IATPIKAC FEwXnuEiag,
NG Alaxgipiong tou MePIBAAAOVTOC Kal ThG XpAong
rng. O1 Fewxnuikoi Atdavteg anotenoulv epyansia
KATavonong TNG XPOVIKAG KAl XWPIKAG 51a0M0opAg Ttwv
XNMIKWV OTOIXEIWV, KABWE KAl TWV MNXAVIOU®WY Nou
S1€NouV autn tnhv Katavoun. O FEwxnuikOg AtAavtag
NG KUnpou €ival To anotéAsoNd CUCTNMATIKAG Kal
MOKPOXPOVNG YEWXNMIKNG Xaptoypddnong GuscIKoxn-
MIKQOV NapauETpwV Onweg €ival n aywylpotnta Kal n
EVEPYOG OEUTNTA XNMIKWV OTOIXEIWV ONwG €ival o
XaAKOG, TO APOEVIKO, TO ACBEOCTIO, O CidhpPog, O
Avepakag Kal EVOOEWV ONwg gival Ta VITPIKA Kal Ta
Bsikd dnata oto £€dadog. Nepinaupavel Envta xap-
TEG, Ol Oroiol KATadEIKvVUOUV Th S1acnopd autwyV Twv
XNUIKWV OTOIXEiwV oTo £€6ad0o¢. O AtAavtag anoteNEl
&va onpavtiké pyangio otnv opbonoyikn Siaxeipion
TWV €6adwV Kal 0TOV KABOoPIoHO TNG XpAOoNG TNG yng
otnv Kunpo. T6co and nEPIBAAAOVTIKAC okonidg 6o

Kal and nAsupdg €&supeon VEWV NOpwvV gival pia
onpavtikn nnyn nainpoooépnong. To Mpdypaupa autd
EKNOVABNKE and to TUAUA FEwAOYIKAG EMIOKONNONG
o€ ouvepvyacia e to Maveniotnpio Néag Notiag Oua-
Aiag tng Auotpaniag Kai €ixe SIAPKEIN NEVIE XPOVWV.
OAoKANP®WONKE Tov lounlo Tou 2011 Kal NEPINAUBAVEI
YEWXNUIKA S£S0MEVA NMOU CUAREXTNKAV VIO TO OKOMo
autd and 5.517 onuegia osiyyatonnyiac £6adoug.
MepinapBdavel niong 6sdopéva and €EEISIKEUMEVER
OEIYUATOANYIEG OE NEPIOXEG EVOIAPEPOVTOG, ONWG
gival kdnoia and ta 1I6TopIKA ueTannsia tng Kunpou.

Meoodonoyia

H dsiypatoAnyia €yive PIE NPOKABOPICUEVO KAVOVI-
kK6 kGvapo 1X1 km kai 1.4X1.4 km oto odIoAIBIKG
ouunAgyua tou Tpoddoug. TUANEXTNKAY OCUVOAIKA
Seiypata ané 5.377 onpegia Kabwe kai andé 140 on-
MEIO and €EeIBIKEUPEVEG SelyuatoAnYieg o NePIO-
X&G €161KOU gvoladpEpovTog, Onwe ival Ta METaNAEia
T™NG Aiuvng, TNG ZKOUPINTIOOAC, TNG KanapBacou Kal
Tou Mitogpou. ‘Eyivav gniong dsiyyatonnyisc xAw-
pidag and onueia €161KOU evAIadEPOVTOC Kal OTIC -
NAadEC YEWNOYIKWYV OXNUATIOHWY. And KABE onpegio
Ssiypatonnyiag €yive cunnoyn duo Sslyudtwy, Eva
emaoavelako (0-25 cm) kal €va o€ NEYAAUTEPO BA-
00¢ (50-70 cm) HE Th XPNON XEIPOKIVNTOU MNEPIOTPO-
dIKoUu osiyyatonnntn (auger). TO KOOKiVIOMA TOu
Seiyuatog PE KOOKIVO Slapétpou 2 mm Eyive eni
TONou oto nedio. H pebodonoyia Nou aKOAOUBABNKE
Katd tn Ssiypatonnyia Atav BaciouEvn oto Npwto-
koAno Acsiypatonnyia¢ tou FOREGS (Forum of
European Geological Surveys), TO 0noio KatapTioTnKe
Katd thv eknévnon tou Fewxnuikou AtAAvta tng
Eupwnng (Salminen et al., 1998). H dsiyuatonnyia o€
SUO SI0POPETIKA BABN EyIVE ETCI WOTE VA MNOPOUV
Va avayvwpiotouv YnXaviouoi EMNAoUTIooU A ane-
pMnAouTiIoMoU METAEU Twv und MEAETN CTPWMATWY,
nou nieavév va €Xouv avepwroyevn npoénsucn
AOY®W pUNAvVOoNG. ZE OKEAETIKA €6Adn, n dsiyuatonn-
Yia tou dgiypatog unedadout yIvOTav UNOXPEWTIKA
o€ HIKPOTEPO BAOOG. Katd thv dsiypatonnyia nediou
EYIVE AENTOUEPNAG Kataypadn Ttwv NAPAUETPWY TOU
KGO SeiyMaTOC O OXEON PE TN YEWNOYIA Kal Th Jop-
donoyia Tou £64douc, TIC NEPIBANNOVTIKEG GUVONKEG
Kal Th Xpnon yng. ‘EyIve SIaOXwPIOUOE TV SEIVUATWV

1 TuAMA FE@AOYIKAG EMoKONnoNng, Ynoupyeio Frewpyiag, duoikwv Mépwv Kai MepIiBAAAoOVTOq

2 Maveniotnpio Néag Nétiag Ouaniag (UNSW), Auotpadia
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OTO EPYAOTNPIO ME XpNon €ISIKOU dIaxwpiotnpa. Ta
KAAOMa Tou avaneotou SEiyuatog XpnOIMONoINBNKE
YIO TN JETPNON TOU pH Kal ThG aywYIMOTNTAG OE MEIY-
Ma 1:5 (€dadog : vepd). Eyive napdninina Aneon
KAAopatog Tou dsiyuatog pdgag nepinou 30 ypapua-
piwv o€ NUAO ARgong ME NAAKEC anEPNAOUTIONEVOU
o1dnpou (mild steel). Ynédsiypa paZag 0,5 ypaupa-
PiwV TOU aAECUEVOU UAIKOU XPNOIMOMNOINONKE YA TNV
6&ivn didonaon tou ME BacinNikd vepd (1:2,5 HCI :
HNOz) kal akofoUBw¢ NOAUCTOIXEIOKN avaAuUoNn Tou
ME dacuatookonia cUZEUYMEVOU NAGOUATOC PE Qvi-
xveutn paZag ICP-MS. Eniong S1evepynbnKke nonu-
OTOIXEIOKN avAnuon o€ unodsiyua paZag 2 ypaupa-
PICV UE TNV TEXVIKN TNG VETPOVIAKNG EVEPYONOINONG
(INAA) O€ €EEIBIKEUNEVO EPYAOTAPIO OThV AUGTPaNIa.
Ita snmipaveiakd dsiypata yive avdnuon ue dacpa-
tookonia $OopIcUoU HE aKTIVEG X wG HEBOOOG OAIKNG
avdanuong via 6na ta KUpla oToIXEia, avanuohn onikou
KOl opyavikoUu Avepaka Kal Bgiou ME autouato ava-
AuTn Avepaka Bcgiou, KabwE eniong kal avanauon dia-
AUTWOV aAdtwv PE XPNROon I0VTIKAG Xpwlatoypadiag
Ot0 Xnpegio tou TuApatog Fewnoyikng Emokénnong
(Cohen et al., 2011).

Ma tnv avdiuon twv SEIYMATWV KATAPTIOTNKE MPw-
tékonnNo Moiotikou EAEyxou Kai Avanuong, To onoio
nepiypdsdel 6nAeC Tig dladikaocieg nou epapudoTnkav
VIO VA MEPIOPIOTOUV OTO EAAXIOTO TUXOV AOTOXIEG anod
Tnv avanuon. Autéc nepindupavav th xpnon npotu-
nwv UAIKWV Baduovounong kal EAgyxou Katd tnv
avAnuon Kal EEXWPIOTO €NAEYX0 ME MIOTOMNOINUEVA
npétuna UAIkA. Ta oKonoug MEPETaiIpw £NEyxou
€YIVE gniong xpAon nNPAOTUNWV UAIK®V and avtinpo-
OWNEUTIKA €6Adn tng Kunpou (unepBAGIKO, BACAATI-
K6 Kal aoBeoTonIBIKO £6adikd Seiyua), ota onoia die-
VEPYNABNKAV €VOEAEXEIC SIEPYAOTNPIAKEG CUYKPIOEIG
yia 6na ta und avanuon oTtoIxEia o€ entd S1aPopETI-
KG epyaotnpia avd to naykéopio. To MNpwtdkoAno
MolotikoU EAgyxou kal AvaAuong anotenei éva and
Ta KUpia €yypada nou dnpioupyndnkav Katd tnv
eknévnon tou FewxnuikoUu AtAavta kai givalr Baoi-
OMEVO O KONA TEKMNPIWMEVEG TEXVIKEG TOU NEdiou
™n¢ Edappoopévng Fewxnuegiag (Reimann et al.,
1998; Reimann, 2005). TEoospa AsUKA deiypata, €8I
ouvonIKA rnictonoinuéva Unikd avadopdc kar €&l
oINAd unodeEiyuata Xpnolyonoinenkav via KAee
ekaté dyvwota deiypata otn ogipd avanuong. H ava-

AUTIKA niotdtnta Atav Kanutepn and +15% yia OAEC
TIC NPOC avanuon napaugTPouUC, o1 onoisg Atav 10
dopéC 10 OpI0 NPoodlopIcpoU. O GTOXoG Yia KABE
NapdpeTPo avanuong ota niotonoinpéva UAIKG ava-
®opAC KABOPIOTNKE OTO = TNG TUMNIKNG andkniong
META TNV adaipeon TIMWV EKTOC TOU OPIOU EMMIOTO-
ouvng Tou 95%.

AnoteAgopata

0 XxnpIoMOG Twv £dadwv NG Kunpou eival Aueca
OUVUPAOUEVOC HME TIC YEWNOYIKEG OUVONKEG NOU ENI-
KPAToUV OTo vnoi. H yewAoyia anotenei tov Kupiote-
PO napdyovta KaBopIiouou thg S1aonopdc Twv NAEi-
OTWV XNMIKWV OTOIXEiV ota £6ddn. Autod anotensi
nNAgov éva ChPaVTIKO CUMMEPACHA NOU TEKUNPIOVE-
tal pugoa and ta anotenEopata tng MeAgtng. Ta ava-
AUTIKA 6eS0MEVA YIa TO aOBECTIO Kal ToV 6idnpo and
tnv 6&ivn didonaon twv Ssiyudtwv (cupBoniZovtal
ME ar-Ca kai ar-Fe) katadeIkvuouv thy €nidpacn tng
UMOKEIUEVNG AIBOAOYIOC OTNV YEWXNMEIO TwV KUPIWV
otoIxeiwv. 01 TINEG Tou ar-Ca ota £6ddn tou odlonl-
BIKoU CUMMNAEYMATOC Tou Tpoddoug (TOC) Kupaivo-
vtal Katw and 1o 4%, EVW OTIC AOBEOTONIBIKEG IZnJa-
TOVEVEIG MPOOXWOEIG NMou NePIBANNouV To Tpdodog
(CTSS) NApouUsIAZoUV XWPIKEG CUVEXEIEG MOTIBWV ME
TIMEG nEPIEKTIKOTNTAG O aOBECTIO and 18% MEXPI
40%. H S1aXWPICTIKA YPOUUA UETAEU TWV YEWAOYIKWYV
opiwv €ival NOAU SIAKPITA HE TIMECG VIO TO AOBECTIO,
nou MElvovtal Katakopuda and 20% o€ TIMEC KATW
and 4% og anéotacn MIKPOTEPN TOUu 1 XIAIOUETPOU
nou gival to MEYEBOG TNG KUYENISAC Tou KavAapou
Seiypatonnyiag. H dilakupavon twv TIMWV Tou ar-Ca,
OTd VOTIOSUTIKA ToU O0PIOAIBIKOU CUMMNAEYMATOG TOU
Tpoddoug, KATASEIKVUEI TNV YEWAOYIKA NOAUNAOKO-
TNTA TV £60PWV TNC NEPIOXAG UE ONOPAdIKEC EMida-
VEIOKEG ENPAVIOEIG AIBOAOYIWV NOU OXETIZOVTAI PE TO
Tp60060¢, NETPWHATWY TOU OXNUATIOMOU TV Mauw-
VIOV, KABWE KAl TwV IZNUATOYEVWV NETPWMATWY, NoU
nePIBANAoUV tov 0dI16AI60. Ta XWPIKA HOTIBA tng
xaptoypddnong tou ar-Fe anoteAoUV CUMMETPIKO
KOaTontPIoMo Twv MOTIBWV Nou napoucidZsl o Xaptng
Tou ar-Ca, ye uévn onpavtkn diladopd tnv NEPIEKTI-
KOTNTA OE CIdNPO METAEU TWV £6adwV TOU 0PIoNIBI-
KOU CUMMAEYMATOC Kal TwV £€6AD®V TWV OXNUATICUWOV
TV MAPWVIOV Kal TwV IZNUOTOYEVWV NETPWHATWY
nou nepIBAannouv to odIoNIBIKG CUMNAEYMA.
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Zxnua 1: Xapteg Alacnopdc Tou GISAPOU KAl TOU OOBECTIOU.

Ta anoteAE0UATA TWV AVAAUCEWV TOU XpwHiou and
Th didcnacn e BacINIKG vePO (ar-Cr), KaBWE Kal TNG
ONIKAC NEPIEKTIKOTNTAG XPwHiou (tot-Cr), KatadEIkvu-
OUV ONPAVTIKEG €MIOPACEIC SUO MNAPAYOVIWV, TNG
UNOKEIYEVNG AIBoAOYIAG Kal TV SIEPYACIWV IZNKATO-
véveong. O1 CUYKEVTPWOEIC ar-Cr gival Katd Toundxi-
OTO OEKA HOPEC PEYAAUTEPEG OTOUG UMNEPBACIKOUG

OXNPATIOYOUG MNEPINAUBAVOUEVOU TWV CEPNEVTIVITI-
KWV AI60A0YIWV 6Ta SUTIKA TOU VNOIoU, KaBwWE ENiong
Kal ota avatonikd tng NAadou. IXETKA WNAEC TIMEG
OAIKOU XPWHIOU NapoucidZovtal Kal OTIC NESIVEG
NEPIOXEC OTNV NEPIOXA TWV KOKKIVOXWPIWV, ONwe ENi-
ONG Kal 0To BOPEIOTEPO AKPO TNG KOINASAC Ttng NOANG
TNG XpUOoOXOoUug.

Ixnua 2: Xaptn¢ Aiaonopdac Tou Xpwiiou.
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I1a nAaiola thg MeAETNG EKNOVNONG TOU FEwXnuIKOU
AtAavta EXouv HEAETNOEI SEIKTEC NOU NPOEPXOVTal
and unonoyIoTIKOUG CUVOUAOMOUC TwV OCUYKEVTIPW-
OEWV XNMIKWV OTOIXEIwV, Ol Onoiol unopouv va ava-
O¢ci&ouv e emituxia npopAAuata nieavng punavong
v €6adwv n/kal petannodopiag. O Aegiktng, via

napAasdEIyua, Nou nNPokUntel and To cuvduaclo oTol-
Xeiwv 6nwc n.x. Ag, As, Cu, In kai Zn, NPOCPEPEI YEW-
XNMIKEG EVOEIEEIC MEYAAUTEPNG EUKPIVEIAG Yia Thv
unapén uetannodopiag and 6,tl NPOoPEPOUV EMO-
VWMEVA OTOIXEIO ONwE n.X. 0 XaAKOG (Cu).

Ixnua 3: XGptng tou A&iKTn NOU NPOKUNTEI and TOo GUVSUNOMO TwWV OTOIXEiwv Ag, As, Cu, In Kai Zn
KOI OVASEIKVUEI NEPIOXEG YVWOTAE KAl NIOAVAG LETARNODOPIOC XAAKOU.

AvOPWNOYEVEIC eMOPACEIC OTO XNUICMO TwV £560-
$wv ThG Kunpou

Ze 6,u adopd tn Slacnopd Tou Xankou (ar-Cu) ol
MEoEC TIMEC mou napouocidZovtal ota €6Adn OV
napoucidZouv peydan Slakupavon METAEU TwV
KUpPIV AIBOAOYIWV, CUYKPITIKA ME AAAO OTOIXEIq,
OMWE oTaTIOTIKA o1 S1adOPEC AUTEG Eival ONPAVTIKEG.

ITOoV opidovta Ttwv AaBwV o1 TIMEG Eival ndvw and
200 mg/kg KabwGE Kal OE NEPIOXEC YVWOTWV BEIOUXWV
pMeTanAguUpdTwY. OAa Ta YVWoTtd JETANAEIO BEIOUXWV
METAANEUMATWV NAPOUCIAZOUV QAUENUEVEG TIMEG
ar-Cu oto £€6adog. H péAuvon and ta PETANNEia os
OXéon PE TO XONKO NEPIOPIZETalI OE MIa aKTiva neEPI-
nou U0 XIRIOMETPWV and TIC ENDAVIOEIC TOU METAN-
AgUPATOC N and TOUG XWPOUG TWV UETANNEIWV.
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Zxnua 4: Xaptng Aioonopdc Tou XaaKou.

H gvepydc ogutnta twv £6adwv TNG KUNPOoU n anning
TO «eX@» (pH) gival oxed0V OUBETEPO EWC ANKANIKO
(Baoikd). Autd avtavakid tnv Enidpacn Twv avepaki-
KWV 10VIWV Ota IZNUATOYEVA NETPWHATA KAl OTIC
NEPIOXEG E aANOURIa KAl KoARoURIa. Autd odeineTal
enion¢ otn Slaonopd TwV OISV TWV AAKAAIK®OV
YaIV KAl TV USPOEEISiwV, nou npoépxovtal and ta
Baoik@ kal acBeoTONIBIKA NETPWHATA TOU ODIONIBI-
KoU CUMMANEYMATOC KAl TOU OXNPATIONOU Twv Mauw-
VIOV. Ta €d6ddn Ttwv ACBECTONIBIKWV OXNUATICHWYV
TN Mdxvag Kai Twv ASUKAPWY Napouciadouv EVEPYO
o&utnta ueyanutepn tou 8,3 otnv KAiMaka tou pH.
TIMEC MIKPOTEPEG TOU 6,4 gival NoAU NEPIOPICUEVEC
KOl EVTONIZovtal KOVTA O I0TOPIKA METANAEIa MEI-
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KTWV O€10UXwV. MEPIKEG ONOPASIKEG XAUMNAEG TIMEG
€XOUV EVTONIOTE( o€ S1aBACIKA NETPWMATA, OTA OUTI-
KA TNG 0pOOCEIPAC Tou TpobdSouG.

0 Xd&ptng TG Alaonopdc Tou Monupdou (Pb) anotensi
ouolaotik@d th xaptoypddnon tng SpaoTnPIOTNTAG
TV avepwnwv. Kupiwg Katadeikvuovtal ta actikd
KEVTPA TNG ASUKWOIag, tng Aspecol, Tng AApvakag
Kar tng¢ NAdou, eV AUENUEVEC TIMEG MOAUBSOU
napoucidZovtal Kal otnv NEPIOXn tng Ayiac NAanag.
08IKEC aptnpieg¢ eniong avadesikviovtal Adyw TG
XpAong 0to NPGodaTo NAPEABOV OPUKTWV KAUGIHWV
ME YnAN nepiektikOTNTa 0 NOAURSO.



Zxnua 5: Xaptng Aiionopdcg Tou MOAURSOoU.

H avdiuon twv SlaAutwv andtwv ota £6ddn Exel
SIEKNEPAIWOEI 0TA NAAICIO TNG MEAETNG VIA TNV EKNO-
vNon Tou MewXnuIKoU ATAAVTA. ZUYKEKPIMEVA O XAp-
T™NG AIAoNOPAC TWV VITPIKWV KATASEIKVUEI TIG NEPIO-
XEG TNG KUNpou pE €VIovn YEWPYIKA dpaotnpidtnta
KOl NApanéPnEl oth XpAon aZwtouxwV AINAcuAtwv
w¢ €6adoBEATINTIKWY. Ta NPoBAAMATA NOU NAPOU-

oldZovtal oto nePIBAANOV YEVIKOTEPA KAl N EMINO-
Auvon Twv UNOVEIWV VEPWV and Tthv ungPROAIKA
XPNON VITPIKWV Eival KAAA TEKMNPIOUEVA KAl NAPAKO-
AouBouvtal og ZWVEG unpdoBANTEG and VITPIKA, ol
AgyopeVEG NVZ. O XAptng tnG Al0onopdc Twv VItPl-
KOV aNATwVv KATadsIKVUEI PNAEC CUYKEVIPWOEIC OTa
£6AdN TWV EUNPOCBANTWV NEPIOXWV.

Zxnua 6: Xaptng AiIionopdc TWV VITPIKWVY.
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z0voyn

Ta yewxnuikG 6gdopéva, nou EXouv NPoKUYeEl and tn
MeAgtn, dgixvouv OTI Ta ANOTEAEOMATA TNG MEIWONG
TWV 0PIV NPOCSIOPICOU TNG NOAUCTOIXEIAKAG avd-
Auong Kal n €bapuoyn AENTOMEPWV NPWTOKOAAWV
avanuong o€ cuvOUAOMO ME EKTETAMEVN KAl AEMTO-
pePN dsiypatoAnyia BEATIWVOUV CNUAVTIKA Th YEW-
XNMIKA EUKPIVEIQ Kal Thv noidtnta thg nAnpodopiac,
Mou NPOKUNTEl and TIC OUYXPOVEC YEWXNMIKES XAPTO-
ypaodnoeig edadwv. H diaocnopd Kal 0 XNUICUOE TwV
£6adwv tng Kunpou gival dueca ocuvuPacpEVOC UE
TN YEWAOYIO TOU XWPOU. METAYEVEOTEPEG PUOIKEC
OIEPYACIEC KAl O ENNPEACHOG and To BANACCIO XWPO
€XOUV NEPETAIPW CUVTEIVEI TNV TEAIKN SIANOPDwWoN
T™NG S100MoPAG TWV XNUIKWV OTOIXEINV ota £6AdN TNG
KUnpou. Zuvouaouoi XNUIK®WV OTOIXEiWV MNopouV va
XPNOIKJONoINBoUV Yia TO SIaXwPIouO METAEU YEWNOYI-
K®OV OXNUATIOM®WV ME MIKPEC YEWXNMIKEG S10DOPEC.
Mapdasdelypa, 0 XapakTnpIopog Twv Katd BAon aope-
OTONIBIKWV OXNUATIOM®WYV TwWV AEUKAPWV Kal TNng
Maxvag JE TN XPAON OTOIXEiwV ONw¢ To BAPIO Kal TO
oupavio. ‘EXel aveupeBEl UETPACIUN avBPwNOYEVNG
pUNavon rnou evtoniZetal U apIOud XNMIKWV CTOIXE(-
WV Onw¢ gival yia napddgiyya o yonupdog. H punav-
onh auti gvtonidetal Kupiwg otnv eniPAveIa Tou £64-
doug. O1I PETAANEUTIKEG OPACTNPIOTNTEG EXOUV
OuVvTEivEl otn punavon twv £6adwv, n onoia d&v
EKTEIVETAI NEPAV TNG AKTIVAG TwWV SUO XIRIOMETPWV
and tnv nnyn. To vyewxnuiké undBadpo tng Kunpou
gival noAUNAOKO Onw¢ €ival Kal n yewnoyia Tou vnol-
ou. MNa to AGyo auto SV ival Suvatdg o KaBoPIoHOG
€VOG Kal JOVOU OPIoU GUYKEVTPWOEWV YIO TO Xapa-
KTNPIOMO TOU YEWXNUIKOU unoBddpou £T0l WOTE va
OIEUKONAUVETAI O EVTONIONOG avBpwnoyEVoUGg punav-
ong. EvoeIktikd gival NAviwe 0Tl Ol YEWYEVEIG CUYKE-
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VIPWOEIC XNMIKWV OTOIXEIWV OE OPICMEVEC NEPIOXEC
tn¢ Kunpou E&enepvouv Ta VOUOBETIKA OpId, nou
€xouv KaBopiotei and ANNEC SUPWNAIKEG XWPEG. O
AtAavTtag OpwWE MNOPET va KaBodNYNOEl OTOV KaBopi-
OMO OUYKEKPIMEVWV 0PIV avd YEWAOYIKO OXnuaTti-
OMO VIO TIGC DUCIONOYIKEG CUYKEVIPWOEIG XNUIKWV
OTOIXEIWV ota £64dn.
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