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Names of shared aquifers and countries involved:

	Number
	Aquifer name
	Countries
	Type

	1
	Dragonja
	Slovenia-Croatia
	karstic

	2
	Mirna-Istra
	Slovenia-Croatia
	karstic

	3
	Opatija
	Slovenia-Croatia
	karstic

	4
	Rijeka
	Slovenia-Croatia
	karstic

	5
	Kupa
	Slovenia-Croatia
	karstic

	6
	Zumberak
	Slovenia-Croatia
	karstic

	7
	Sava
	Slovenia-Croatia
	alluvial

	8
	Sutla
	Slovenia-Croatia
	alluvial

	9
	Drava
	Slovenia-Croatia
	alluvial

	10
	Mura
	Croatia-Hungary
	alluvial

	11
	Drava
	Croatia-Hungary
	alluvial

	12
	Baranja
	Croatia-Hungary
	alluvial

	13
	West Serbia
	Croatia-Serbia
	alluvial

	14
	Sava
	Croatia-Bosnia Herzg.
	alluvial

	15
	Kupa
	Croatia-Bosnia Herzg.
	karstic

	16
	Una
	Croatia-Bosnia Herzg.
	karstic

	17
	Krka
	Croatia-Bosnia Herzg.
	karstic

	18
	Cetina
	Croatia-Bosnia Herzg.
	karstic

	19
	Neretva
	Croatia-Bosnia Herzg.
	karstic

	20
	Dubrovnik
	Croatia-Bosnia Herzg.
	karstic

	21
	Karst-Montenegro
	Bosnia Herzg-Montenegro
	karstic

	22
	Dinaric karst West coast
	Montenegro- Croatia
	karstic

	23
	Dinaric karst East coast/Skadar Lake
	Montenegro-Albania
	karstic

	24
	Beli Drim
	Albania-Serbia
	karstic

	25
	Metohija
	Montenegro-Serbia
	alluvial

	26
	Lim
	Montenegro-Serbia
	karstic

	27
	Tara massif
	Serbia-Bosnia Herzg.
	karstic

	28
	Macva-Semberija
	Serbia-Bosnia Herzg.
	alluvial

	29
	Backa
	Serbia-Hungary
	alluvial

	30
	Banat
	Serbia-Romania
	alluvial

	31
	Miroc & Golubac
	Serbia-Romania
	karstic

	32
	Dacian basin
	Serbia-Romania
	alluvial

	33
	Timok Alluvium/Bregovo Novo 
	Serbia-Bulgaria
	alluvial

	34
	Stara Planina/Salasha Montana 
	Serbia-Bulgaria
	karstic

	35
	Nishava & Tran Karst 
	Serbia-Bulgaria
	karstic

	36
	Zemen
	Serbia-Bulgaria
	karstic

	37
	FYROM-SW Serbia
	Serbia-FYROM
	karstic

	38
	FYROM-Central Serbia
	Serbia-FYROM
	alluvial

	39
	Tetovo-Gostivar
	Serbia-FYROM
	karstic

	40
	Bistra-Stogovo
	Albania-FYROM
	karstic

	41
	Jablanica
	Albania-FYROM
	karstic

	42
	Ohrid Lake
	Albania-FYROM
	karstic

	43
	Vjosa/Pogoni
	Albania-Greece
	karstic

	44
	Mourgana
	Albania-Greece
	karstic

	45
	Prespes Lakes
	Albania, Greece & FYROM
	karstic

	46
	Galicica
	Greece-FYROM
	karstic

	47
	Pelagonija/Florina
	Greece-FYROM
	alluvial

	48
	Gevgelija/Axios-Vardar
	Greece-FYROM
	alluvial

	49
	Dojran Lake 
	Greece-FYROM
	alluvial

	50
	Sandansky-Petrich
	Bulgaria, Greece & FYROM
	alluvial

	51
	Gotze/Agistro
	Greece-Bulgaria
	karstic

	52
	Nastan-Trigrad
	Greece-Bulgaria
	karstic

	53
	Smolyan
	Greece-Bulgaria
	karstic

	54
	Rudozem
	Greece-Bulgaria
	karstic

	55
	Erma Reka
	Greece-Bulgaria
	karstic

	56
	Svilegrad/Orestiada
	Bulgaria, Greece & Turkey
	alluvial

	57
	Evros/Meric
	Greece-Turkey
	alluvial

	58
	Topolovgrad karst waterbearing massif 
	Bulgaria & Turkey
	karstic

	59
	Malko Tarnovo kasrt waterbearing massif 
	Bulgaria & Turkey
	karstic

	60
	Upper Pleistocenesomes alluvial fan
	Romania-Hungary
	alluvial

	61
	Lower Pleistocene Mures alluvial fan
	Romania-Hungary
	alluvial

	62
	Lower Pleistocene somes alluvial fan
	Romania-Hungary
	alluvial

	63
	Middle Sarmatian Pontian
	Romania-Moldova
	alluvial

	64
	Sarmatian 
	Romania-Bulgaria
	alluvial

	65
	Upper Jurassic-Lower Cretaceous 
	Romania-Bulgaria
	alluvial


Abbreviations and Acronyms

ALB

Albania

BG

Bulgaria

B-H or BiH
Bosnia and Herzegovina

FYR OF 

MACEDONIA
Former Yugoslav Republic of Macedonia

GR

Greece

GWP-Med
Global Water Partnership-Mediterranean

HR

Croatia

INWEB

International Network of Water-Environment Centres for the Balkans

M                 
Montenegro

TRANSRISKBA
Management of Transboundary Water Related Risks in the Balkans

S

Serbia 

SI

Slovenia

TUR

Turkey

[image: image6.wmf]21

[image: image7.wmf]22

Compiled Information on Internationally Shared Karst and Porous Aquifers in the Balkans

	NAME OF THE TRANSBOUNDARY AQUIFER
	1. DRAGONJA AQUIFER

Shared by SLOVENIA and CROATIA

(a very limited part belongs to Croatia & no data are available)



	

	Slovenia
	Croatia

	1 AQUIFER PROPERTIES

	1.1. Geographical properties

	Location of the aquifer

	The catchment is situated in SW Slovenia in the N part of the Istria peninsula. 

· SW Slovenia, NW Croatia (E side of the N Adriatic Sea catchment)

· longitude at river outlet: 13 35' E

· latitude at river outlet: 45 29' N
	

	Shared international boundary length (km)

	16 km
	

	Aquifer type

	karstic
	

	Area (km2) – population resident in this area

	· 215 km2
· 6,200 inh.
	

	Topography, including altitude range (m)

	· hilly area, E-W orientation of the main river flow and catchment.

· altitude range: 6-450 m 
	 

	Geology and principal land use

	The area is geologically composed of eocene flysch (alternative layers of sandstone and marlstone with intercolation of lime conglomerates and breccias). The exemption is the Upper Cretaceous rudist limestone on the SW edge. Soil is mostly carbonate rendzina, while some hill ridges have brown eutric soil. Fluvisol on carbonate alluvium has developed in the valley.

· 64% deciduous forest. The forest and shrub area of the catchment consist mostly of Carpinetum orientalis croaticum and Seslerio ostrietum spread over the slopes as high shrubbery or low forests. In some overgrown haymaking areas the dominant species are juniper trees and blueberries

· 32% agricultural land (pastures, grassland, fields, vineyards)

· 2% wetland

· 1.5% urban

· 0.5% water
	

	Slovenia
	Croatia

	1.2. HYDROLOGICAL CHARACTERISTICS AND GROUNDWATER

	Hydrogeology

	· karstic aquifer ~ 80 km2 in the S of the catchment area

· the aquifer along the River Dragonje (see map). The Dragonja valley bottom is covered with alluvium.  It consists mainly of clay with a little of gravel and sand. There is hardly any groundwater flow. The alluvial aquifer lies on the impermeable flysch that covers the majority of the catchment. Due to flysch substratum, the hilly area of the catchment is impermeable (neocene flysch: sandstone, marlstone with intercalations of limy conglomerates and breccias). An exception to this is the S side of the catchment, which is part of the Buje karstic plateau (bedded and platy limestone and dolomite). Where the flysch comes into contact with the plateau, there is the thrust of the Savudria – Buje. Here there are many karstic springs that drain the N area of the Buje plateau. Under the eocene flysch lies apaleogene aquifer with low permeability. It is between 50 and 160 m thick (in the valley downstream). It has no contact with the Dragonja surface. It is recharged from the limestone area on the E side of the catchment area (Kraški rob) 


	

	Rainfall, average annual and seasonal distribution

	· average precipitation on the sea coast: 980 mm (range: 700–1,300 mm)

· average precipitation on the Eastern most side of the catchment:1,260 mm (range:–2,000 mm)

· maximum recorded daily precipitation is 133 mm (peaks in May/June or September).
	

	Recharge / Discharge area

	· annual mean flow: 1.16 m3/s

· average rainfall/runoff coefficient: 0.36 m3/s

· during dry summers water is retained only in pools and in gravel sediments, some of which dry out completely

· high water peak ( autumn): 98 m3/s
	

	Level changes (m/yr) – natural, induced by pumping or other reasons

	1-3 m/yr
	

	Total available annual groundwater resources (Mm3/yr)

	50 l/s
	

	Total groundwater abstractions (Mm3/yr)

	10 l/s
	

	Slovenia
	Croatia

	Flow in/out across national boundary (Mm3/yr)

	· the river forms the national border

· 52 mm3/yr
	

	Groundwater flow direction and gradient across boundary

	From SE to NW
	

	Water uses (total, by sector, principal uses, current (estimated) and future (projected))

	· drinking water

· irrigation
	

	Deficits and other resource concerns (e.g. quality, extremes, environmental degradation, interactions with surface water bodies/other aquifers )

	· surface water quality is deteriorating

· eutrophication is high due to no waste water collecting systems (sewerage systems), leaching from the main solid waste dumping site and development of intensive agricultural activities in vineyards

· riverrine areas are attractive for recreation 

· the majority of the catchment area has been proposed as a national park, and the Dragonja River corridor suggested as a natural memorial or declared a natural protection site

· due to over pumping of river water in the vegetation period, river habitats, flora and fauna are being endangered if not destroyed
	

	2. MONITORING DATA

	Observation networks

	?
	

	Maps, with available scales, GIS and remote sensing imagery

	?
	

	Data archives and their adequacy

	Agency for the Environment of the Republic of Slovenia, University of Ljubljana, Faculty of Civil Engineering and Geodesy
	

	Research centres

	University of Ljubljana, Faculty of Civil Engineering and Geodesy
	

	2.1 Quantity

	No. of monitoring stations

	· 3 hydrological

· 5 meteorological


	

	Frequency of measurements

	daily
	

	Water levels

	3 hydrological
	

	Additional information

	?
	

	2.2 Quality

	No. of monitoring sites

	1
	

	Frequency of measurements

	12/month
	

	Nitrogen compounds

	?
	

	Slovenia
	Croatia

	Major ions

	?
	

	Heavy metals

	?
	

	Pesticides

	?
	

	Industrial organic compounds

	?
	

	Baseline information availability

	· data on water uses, climate, hydrology and water quality are available from the Environmental Agency of the Republic of Slovenia 

· climatic data (from 8 localities), hydrological data (from 3 localities) and soil and vegetation data (from 4 plots) are available from research institutions (University of Ljubljana, Science and Research centre in Koper, Vrije Universiteit Amsterdam 

· land use data available from national cadastral system (for parcels) or from aerophoto interpretation

· other geographical data may be obtained from the national cartographic data base (1: 2,880, 5,000, 17,800, 2,5000, 50,000)

· data for specific chemical parameters of surface water are available for one station.

	

	3. SIGNIFICANT ISSUES AFFECTING THE AQUIFER SYSTEM

	Water resources

	· land ownership is traditionally private, no large farms exist; the exception is the river valley at its outflow to the sea 

· nowadays few new agricultural areas on the hills are being developed (vineyards, olive trees) 

· there is a high demand for irrigation of vegetation crops and orchards in the valley 

· the national irrigation programme designates the Dragonja valley as high priority agricultural land that can supply fresh food products.  Additional water is needed to fulfil demands, therefore new water resources are being proposed or even already being developed, such as the Piševc reservoir on the tributary of the Drnica River; groundwater pumping and small reservoirs on the Dragonja River tributaries

· the Dragonja River flows into a brackish, marsh area of saltpans with large fish farming potential 
	

	Slovenia
	Croatia

	Ecology of any water courses/wetlands/other

	· surface water quality is deteriorating

· two thirds of the saltpans area at the mouth of the Dragonja River are a protected national park that been declared a Ramsar natural heritage site

· eutrophication is high due to no waste water collecting systems (sewerage systems), leaching from the main solid waste dumping site and development of intensive agricultural activities in vineyards

· the majority of the catchment area has been proposed as a national park

· the Dragonja River corridor in the community of Koper has been proposed as a natural memorial

· the Dragonja River in the community of Piran has been declared a natural protection site

· there are many localities that are protected as natural hydrological heritage sites 
	

	Human development/poverty issues/economic development

	Human development/poverty issues/economic development

	· drinking water: a) the area supplies drinking water to the Slovenian sea coast (Bužini, Gabrijeli - 20% of all water resources): since the recharge area lies in Croatia, this cannot be considered a long term solution as the relevant agreement has not yet been extended).  b) the area has potential for developing drinking water resources (reservoir for storage of water pumped in the neighbouring catchment)

· water for irrigation: permanent conflict between use of water for irrigation and environmental protection.  Conflict between a) food production and environmental protection and b): between non legal and legal practices (today's reality) (the quantity of water used for irrigation is not licensed, nor controlled by the state) 

· floods: a) land owners are not in favour of flooding. Conflict between land owners and environmental health. b) high risk of transitional and regional roads flooding. Conflict between transportation, security and environmental health sectors 

· land development at headwater areas: new vineyards and olive groves and changes in land use patterns pose a higher risk to water resources (pollution, use of water for irrigation)
	


	Slovenia
	Croatia

	Other

	· maintenance of Dragonja River that forms the border between Slovenia and Croatia: a) a permanent conflict exists due to different paradigms.  For flood prevention, the clearance of river sides is regular on the Croatian side, but alternative clearance on the Slovenian side.  b) hydro morphological problem.  The river is natural, erosion is free, sediment transport changes. c) for environmental protection and for water resources development rehabilitation of the old mill channel, or at least the mill dams, is being considered, however this is in conflict with the new ways of using land along the river

· conflict between hydrological drought periods and development plans (drinking water supply, recreation, fresh water fauna protection) 
	

	4. POLICY AND LEGISLATIVE PROPERTIES

	National regulations that apply to aquifers: e.g. licenses for production, any statutory reporting, any controls on drilling, use of the water, etc.

	· water management and area development activities follow WFD, the Barcelona convention, National Integrated Coastal Cone Management strategy (ICAM) and MEDPOL monitoring programme

· Sečovlje saltpans area is under Ramsar Convention supervision


	

	Groundwater ownership, rights, etc.

	There are no rights for pumping of groundwater for irrigation


	

	Formal international agreements ratified

	· water management issues are already negotiated and developed through Slovene-Croatian Bilateral Board

· Bilateral Slovenian Croation Commission of Marine and karstic area: responsible for transboundary issues: initiation of actions, supervision, negotiations, contracts...
	

	Informal agreements/ conventions

	?
	

	Key institutions national level-local level

	Republic Slovenia, Ministry of Environment and Physical Planning: responsible for planning and implementation of water resources protection and use, flood and drought protection, nature protection  (Natura 2000, Ramsar) in Slovenia 

Agency for Environment of Republic Slovenia: responsible for river corridor management and licensing of water use; responsible for national level meteorological, hydrological and water quality monitoring; responsible for nature protection and for environment protection: legal aspects, EIA, monitoring, assessment, reporting.

Republic Slovenia, Ministry of Agriculture, Forestry and Food Production: responsible for food production, irrigation, management of state owned forested and agricultural land, supervision for management of private agricultural and forested land

City Community of Koper, Department for Environment and Pysical Planning: responsible for regional planning, for waste water and solid waste management in the araa of its jurisdiction, issuing construction and industrial activities permits 

Community of Piran, Department for Environment and Pysical Planning: responsible for regional planning, for waste water and solid waste management in the araa of its jurisdiction, issuing construction and industrial activities permits 

Republic Slovenia, Ministry for Health Protection: responsible for drinking and bathing water quality, monitoring of drinking and bathing water quality

Soline, d.o.o.: responsible for Sečoveljske soline park management.

Rižanski vodovod: responsible for drinking water supply


	Republic of Croatia, State Office for Management of Water: responsible for planning of water resources protection and use, flood and drought protection and management of river corridors

Republic of Croatia, Ministry for Environment and Physical Planning: responsible for protection of environment (planning, monitoring, impact assessment, supervision, auditing.)

Hrvatske vode: responsible implementation of water resources protection and use, water supply, flood and drought protection and management of river corridors



	NAME AND CONTACT DETAILS OF PERSON(S) COMPLETING THIS FORM

	Dr. Lidija Globevnik

University of Ljubljana

Faculty of Civil Engineering and Geodesy Hydrotechnical Department

Hajdrihova 28

Ljubljana

SLOVENIA

tel. +386 1 4775 307

fax .:+386 1 42 64 162
e-mail: lidija.globevnik@guest.arnes.si
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	NAME OF THE TRANSBOUNDARY AQUIFER
	2. MIRNA-ISTRA    

Shared by: CROATIA and SLOVENIA (no data available) 
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	NAME OF THE TRANSBOUNDARY AQUIFER
	3. OPATIJA    

Shared by: CROATIA and SLOVENIA (no data available) 
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	NAME OF THE TRANSBOUNDARY AQUIFER
	4. RIJEKA   

Shared by: CROATIA and SLOVENIA (no data available) 
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	NAME OF THE TRANSBOUNDARY AQUIFER
	5,15. KUPA    

Shared by: CROATIA, SLOVENIA (no data available) and B&H (no data available)


	

	Croatia
	Slovenia
	B&H

	1 AQUIFER PROPERTIES

	1.1. Geographical properties

	Location of the aquifer

	· middle W part of Croatia.

· N part of Primorsko – Goranska county and Karlovacka county

· River Sava basin
	
	

	Shared international boundary length (km)

	100 km
	
	

	Aquifer type

	· porous karst structure in the upper part of the basin

· alluvium in the lower part of basin
	
	

	Area (km2) – population resident in this area

	· 8412 km²
· 286,000 inh.
	
	

	Topography, including altitude range (m)

	· the mountains in the S lie 700 m asl.

· the river’s source lies 313 m asl.

· plains in the N part of the basin

· mouth at Sisak 115 m asl.
	
	

	Geology and principal land use

	· S part: karst covered with land and forest, partly necked

· N part: alluvium

· forest 45%

· pasture 35%

· agriculture 10%


	
	

	1.2. HYDROGEOLOGICAL CHARACTERISTICS AND GROUNDWATER

	Hydrogeology

	?
	
	

	Rainfall, average annual and seasonal distribution

	· 1,800 mm/y in the S part of the basin

· 950 mm/y in the N part of the basin
	
	

	Recharge / Discharge area

	NA
	
	

	Level changes (m/yr) – natural, induced by pumping or other reasons

	only natural level changes
	
	

	Total available annual groundwater resources (Mm3/yr)

	· total available resources: 280 Mm3/y

· total renewable resources: Lower part of basin 26.4 Mm3/y; upper part of basin 495 Mm3/y
	
	

	Croatia
	Slovenia
	B&H

	Total groundwater abstractions (Mm3/yr)

	101 Mm3/y
	
	

	Flow in/out across national boundary (Mm3/yr)

	Measured data does not exist, but ground and surface water recharge occurs on both sides of the national boundary.


	
	

	Groundwater flow direction and gradient across boundary

	NA
	
	

	Water uses (total, by sector, principal uses, current (estimated) and future (projected))

	· 87 locations of underground water abstractions for water supply, with installed capacity of 3,192 l/s 

· hydroelectric power plants with 139 m3/s

· 18 fish farms with total of 1,425 ha

· 40 locations for recreation

· 11 thermal and mineral water abstractions

· 58 mills and saw mills

· no future projections


	
	

	Deficits and other resource concerns (e.g. quality, extremes, environmental degradation, interactions with surface water bodies/other aquifers )

	There is great untapped potential in terms of both quality and quantity of water
	
	

	2. MONITORING DATA

	Observation networks

	· national monitoring network of surface water quality

· national hydrological network

· transboundary monitoring network of surface waters
	
	

	Maps, with available scales, GIS and remote sensing imagery

	
	
	

	Data archives and their adequacy

	There are data archives at:

· Croatian Waters

· state meteorological and hydrological service not publicly accessible

Quality of data is not verified and is of limited use.
	
	

	Research centres

	· Croatian Waters’ research laboratory

· other contracted scientific institutions in Croatia
	
	

	2.1 Quantity

	No. of monitoring stations

	40 in whole basin
	
	

	Frequency of measurements

	?
	
	

	Croatia
	Slovenia
	B&H

	Water levels

	· 28 stations daily

· 12 stations hourly (remote sensing)
	
	

	Additional information

	?
	
	

	2.2 Quality

	No. of monitoring sites

	· 11 on the Kupa River

· 21 on tributaries
	
	

	Frequency of measurements

	once monthly
	
	

	Nitrogen compounds

	NA
	
	

	Major ions

	NA
	
	

	Heavy metals

	NA
	
	

	Pesticides

	NA
	
	

	Industrial organic compounds

	NA
	
	

	3. SIGNIFICANT ISSUES AFFECTING THE AQUIFER SYSTEM

	Water resources

	?
	
	

	Ecology of any water courses/wetlands/other

	· S part of the basin is very valuable and protected (Plitvice national park, Risnjak, River Korana; Dobra and Mreznica)

· N part over Karlovac is affected by industrial and agricultural activities.
	
	

	Human development/poverty issues/economic development

	· all economic activities having a positive impact on water quality and generally on the environment stopped because of the war and the subsequent period of transition

· problems will arise with increasing economic activities
	
	

	Other

	?
	
	

	Croatia
	Slovenia
	B&H

	4. POLICY AND LEGISLATIVE PROPERTIES

	National regulations that apply to aquifers: e.g. licenses for production, any statutory reporting, any controls on drilling, use of the water, etc.

	· law on water

· state plan for water protection

· by law on water classification

· by law on dangerous compounds in water
	
	

	Groundwater ownership, rights, etc.

	· 100% state ownership

· concession contracts needed for exploitation
	
	

	Formal international agreements ratified

	NA
	
	

	Informal agreements/ conventions

	REC project: Sustainable future for the Kolpa valley
	
	

	Key institutions national level-local level

	· Croatian Waters  (headquarters in Zagreb)

· VGO – Karlovac (Croatian Waters' department for Kupa River)

· county department for water management (Karlovac)
	
	

	NAME AND CONTACT DETAILS OF PERSON(S) COMPLETING THIS FORM

	Prof.dr.sc. Davor Malus

Faculty of Civil Engineering

Zagreb University

Kaciceva 26

10000 Zagreb

CROATIA

tel: +385 1 4639 359

fax: +385 1 4639 238

e-mail:malus@grad.hr
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	NAME OF THE TRANSBOUNDARY AQUIFER
	6. ZUMBERAK 

Shared by: CROATIA and SLOVENIA (no data available) 
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	NAME OF THE TRANSBOUNDARY AQUIFER
	7, 14. SAVA RIVER AQUIFER

Shared by BOSNIA & HERZEGOVINA, CROATIA and SLOVENIA (N/A)


	

	Bosnia & Herzegovina
	Croatia
	Slovenia

	1 AQUIFER PROPERTIES

	1.1. Geographical properties

	Location of the aquifer

	?
	· Location: from the upper E to the most W state border - Danube River basin.

· Over the counties of Krapinsko–Zagorska, Zagrebacka, Siasacko-Moslavacka, Brodsko-Posavska, Pozesko–Slavonska and Vukovarsko-Srijemska.
	

	Shared international boundary length (km)

	intersection is ca. 280 km
	313 km with B&H
	

	Aquifer type

	alluvial
	alluvial
	

	Area extend (km2) – population resident in this area

	?
	· 25,374 km2
· 2,211,900 inh. (with tributaries)

· 1,317,000 inh. (direct watershed)
	

	Topography, including altitude range (m)

	?
	· pannonian, flat terrain

· 130 m asl  at Slovenian border 

· 130 m asl at Zagreb 

· 82 m asl at Slavonski Brod 

· 79 m asl at Serbia & Montenegro  border 
	

	Geology and principal land use

	sandy-gravel deposits 
	· alluvial sediments

· forest 25%

· pasture 25%

· agriculture 40%
	

	1.2. HYDROLOGICAL CHARACTERISTICS AND GROUNDWATER

	Hydrogeology

	The ground water reserves are within connected alluvial sediments of unequal granulometric composition along the Sava River at a depth of about 50 m. 
	· Cover 2–60 m of soil with moderate to low permeability.

· Underground water layers (sand and gravel)
	

	Rainfall, average annual and seasonal distribution

	Total annual rainfall: 700 -1,000 mm 
	· 1,000 mm in the E

· 650 mm in the W

· autumn and spring maxima 

· continental climate
	

	Bosnia & Herzegovina
	Croatia
	Slovenia

	Recharge / Discharge area

	?
	N/A
	

	Level changes (m/yr) – natural, induced by pumping or other reasons

	?
	natural level changes
	

	Total available annual groundwater resources (Mm3/yr)

	?
	see annex 1
	

	Total groundwater abstractions (Mm3/yr)

	?
	see annex 1
	

	Flow in/out across national boundary (Mm3/yr)

	?
	NA
	

	Groundwater flow direction and gradient across boundary

	?
	Groundwater flow is in the direction of the river flow, and is mainly symmetrical with a small gradient. 
	

	Water uses (total, by sector, principal uses, current (estimated) and future (projected))

	89% of the total water supply sources in B&H comes from the exploitation of groundwater.
	see annex 1
	

	Deficits and other resource concerns (e.g. quality, extremes, environmental degradation, interactions with surface water bodies/other aquifers )

	?
	· polluted shallower layers near big settlements (Zagreb).

· violated standards for potable water (natural iron, manganese and arsenic) in the E part of basin (Slavonia)

· nitrogen pollution of small family wells in intensive agricultural areas.
	

	2. MONITORING DATA

	Observation networks

	There is neither monitoring nor systematic examination of groundwater. Examinations and control of groundwater quality have been done only in order to identify the quality of drinking water at certain micro-sites. 
	· national monitoring network of surface water quality

· transboundary monitoring network of surface waters

· national hydrological network
	

	Maps, with available scales, GIS and remote sensing imagery

	?
	?
	

	Data archives and their adequacy

	?
	There are data archives at:

· Croatian Waters

· state meteorological and hydrological service not publicly accessible

The quality of data is not verified and is of limited use. There are poor public data archives on hydrology, hydraulic, population and economy, planning. Data is spread over various publications and records.
	

	Research centres

	?
	· Croatian Waters' research laboratory

· other contracted scientific institutions in Croatia
	

	2.1 Quantity

	No. of monitoring stations

	?
	· 16 on Sava

· 24 on tributaries
	

	Frequency of measurements

	?
	· once daily

· once hourly (remote sensing)
	

	Water levels

	?
	?
	

	Additional information

	?
	?
	

	    2.2 Quality (See Table 3)

	No. of monitoring sites

	?
	18 on the Sava river:
	

	Frequency of measurements

	?
	· twice monthly for Sava River 

· once monthly for tributaries: 
	

	Nitrogen compounds

	?
	NA
	

	Major ions

	?
	NA
	

	Heavy metals

	?
	NA
	

	Pesticides

	?
	NA
	

	Industrial organic compounds

	?
	NA
	

	Bosnia & Herzegovina
	Croatia
	Slovenia

	3. SIGNIFICANT ISSUES AFFECTING THE AQUIFER SYSTEM

	Water resources

	?
	· flood protection

· sand and gravel excavation
	

	Ecology of any water courses/wetlands/other

	?
	· pollution of big settlements

· agriculture 

· fishing 

· navigation
	

	Human development/poverty issues/economic development

	?
	Zagreb, the capital of Croatia, and Zagreb County are the most developed regions in the basin with the highest income. Other big cities are developing much more slowly and have big transition problems. Despite being very rich in natural resources, the most serious situation is in agriculture. Migration from villages to towns and abroad is evident.
	

	Other

	Since the underground aquifer is fed by the direct infiltration of surface water, groundwater quality depends on the quality of surface water. Thus, good surface water quality means good groundwater quality as well.
	?
	

	Bosnia & Herzegovina
	Croatia
	Slovenia

	4. POLICY AND LEGISLATIVE PROPERTIES

	National regulations that apply to aquifers: e.g. licenses for production, any statutory reporting, any controls on drilling, use of the water, etc.

	Since the underground aquifer is fed by the direct infiltration of surface water, groundwater quality depends on the quality of surface water. Thus, good surface water quality means good groundwater quality as well. 
	· law on water

· state plan for water protection

· by law on water classification

· by law on dangerous compounds in water
	

	Groundwater ownership, rights, etc.

	Groundwater is public property
	· 100% state ownership

· concession contracts needed for exploitation
	

	Formal international agreements ratified

	Bilateral agreement on transboundary waters is in force with Croatia. The agreement implicitly covers groundwaters.
	· "Framework Agreement on the Sava River basin" signed by B&H, RH, RS, FRJ (2002)

· "Agreement between the Government of the Republic of Croatia and the Government of the Republic of Slovenia on Water Management Issues" (1997).

· Agreement between the Governments of the Republic of Croatia and Bosnia & Herzegovina on Water Management Issues".  This was signed by the federation administration. The Republic of Srpska did not ratify the agreement so it is not fully in power.

· Bilateral agreement with S&CG has not yet been reached.
	

	Informal agreements/ conventions

	Bosnia & Herzegovina is an observer to the Helsinki Convention on transboundary water.
	NA
	

	Bosnia & Herzegovina
	Croatia
	Slovenia

	Key institutions national level-local level

	The Federal Ministry of Physical Planning and Environment has responsibilities in the water and environment sectors for activities and measures for water and environmental protection. 
	· Croatian Waters (headquarters in Zagreb)

· VGO – Zagreb (Croatian Waters' department for Zagreb's watershed) with 7 offices.

· VGO – Sava (Croatian Waters' department for Sava watershed) with 8 offices and 12 branch offices

· county departments for water management.
	

	The Federal Ministry of Agriculture, Water Management and Forestry (MoAWF) is responsible for federal water strategy and policy, the issue of agreements and permits, the setting of standards and regulations, and the maintaining of compliance with laws and regulations through licensing and inspections.
	
	

	The Institute of Public Health of the Federation of BiH is responsible for the monitoring of environmental and health risk factors, compiling all cantonal health institutions’ activities, investigations, analysis and assessment of environmental impact.
	
	

	NAME AND CONTACT DETAILS OF PERSON(S) COMPLETING THIS FORM

	Mr. Nijaz Lukovac

Hydro Engineering Institute

BOSNIA & HERZEGOVINA

tel: +387 33 21 24 66 / 67

fax: +387 33 20 79 49

e-mail: nijaz.lukovac@heis.com.ba
	Prof.dr.sc. Davor Malus

Faculty of Civil Engineering

Zagreb University,

Kaciceva 26

10000 Zagreb

CROATIA

tel: +385 1 4639 359

fax: +385 1 4639 238

e-mail:malus@grad.hr
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	NAME OF THE TRANSBOUNDARY AQUIFER
	8. SUTLA

Shared by: CROATIA and SLOVENIA (no data available) 
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	NAME OF THE TRANSBOUNDARY AQUIFER
	9,11 DRAVA

Shared by: CROATIA , SLOVENIA and HUNGARY (no data available) 
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	NAME OF THE TRANSBOUNDARY AQUIFER
	10. MURA

Shared by: CROATIA and HUNGARY (no data available) 
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	NAME OF THE TRANSBOUNDARY AQUIFER
	12. BARANJA

Shared by: CROATIA and HUNGARY (no data available) 
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	NAME OF THE TRANSBOUNDARY AQUIFER
	13. WEST SERBIA

Shared by: SERBIA and CROATIA (no data available) 


	

	Serbia
	Croatia

	1 AQUIFER PROPERTIES

	1.1. Geographical properties

	Location of the aquifer

	?
	

	Shared international boundary length (km)

	
	

	Aquifer type

	alluvial and thick Tertiary deposits

thickness: mean =150m and max=400m
	

	Area extend (km2) – population resident in this area

	>3500 km2
	

	Topography, including altitude range (m)

	?
	

	Geology and principal land use

	Alluvial (Quaternary and Tertiary)
	

	1.2. HYDROLOGICAL CHARACTERISTICS AND GROUNDWATER

	Hydrogeology

	?
	

	Rainfall, average annual and seasonal distribution

	Total rainfall: 1,000 - 2,000 mm/y
	

	Recharge / Discharge area

	?
	

	Level changes (m/yr) – natural, induced by pumping or other reasons

	?
	

	Total available annual groundwater resources (Mm3/yr)

	?
	

	Total groundwater abstractions (Mm3/yr)

	?
	

	Flow in/out across national boundary (Mm3/yr)

	?
	

	Groundwater flow direction and gradient across boundary

	It is supposed that flow is parallel to the riverbed, equally shared


	

	Water uses (total, by sector, principal uses, current (estimated) and future (projected))

	25-50% drinking water

<25% irrigation

<25% thermal spa
	

	Deficits and other resource concerns (e.g. quality, extremes, environmental degradation, interactions with surface water bodies/other aquifers )

	Reduction of borehole yields (locally & moderate)

Polluted water drawn into aquifer (locally & moderate)
	

	Serbia
	Croatia

	2. MONITORING DATA

	Observation networks

	
	

	Maps, with available scales, GIS and remote sensing imagery

	Need to be applied: Vulnerability mapping for land use planning
	

	Data archives and their adequacy

	?
	

	Research centres

	?
	

	2.1 Quantity

	No. of monitoring stations

	Need to be applied
	

	Frequency of measurements

	?
	

	Water levels

	average trend of groundwater level decline (m/year) ~ <0.2 m/Y
	

	Additional information

	?
	

	2.2 Quality 

	No. of monitoring sites

	Used, but need to be improved
	

	Frequency of measurements

	?
	

	Nitrogen compounds

	?
	

	Major ions

	?
	

	Heavy metals

	From industry
	

	Pesticides

	From irrigation
	

	Industrial organic compounds

	From industry
	

	3. SIGNIFICANT ISSUES AFFECTING THE AQUIFER SYSTEM

	Water resources

	Transient flow by river water, originated mostly from upper Danube catchment
	

	Ecology of any water courses/wetlands/other

	Human development/poverty issues/economic development

	?
	

	Serbia
	Croatia

	Other

	Need to be applied: Groundwater integrated into river basin management
Treatment of  urban wastewater (used, but need to be improved)
Treatment of industrial effluents (used, but need to be improved)
	

	4. POLICY AND LEGISLATIVE PROPERTIES

	National regulations that apply to aquifers: e.g. licenses for production, any statutory reporting, any controls on drilling, use of the water, etc.

	
	

	Groundwater ownership, rights, etc.

	
	

	Formal international agreements ratified

	ICPDR etc. (used, but need to be improved)
	

	Informal agreements/ conventions

	
	

	Key institutions national level-local level

	
	

	NAME AND CONTACT DETAILS OF PERSON(S) COMPLETING THIS FORM

	Prof Dr Zoran Stevanovic, Head of Department of Hydrogeology, Faculty of Mining & Geology, University of Belgrade, Belgrade, Djusina 7, Serbia 

e-mail: zstev@eunet.yu 
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	NAME OF THE TRANSBOUNDARY AQUIFER
	16. UNA 

Shared by BOSNIA & HERZEGOVINA and 

CROATIA



	

	Bosnia & Herzegovina
	Croatia

	1 AQUIFER PROPERTIES

	1.1. Geographical properties

	Location of the aquifer

	?
	E part of central Croatia; Sisacko - Moslavacka county

	Shared international boundary length (km)

	Approximately intersection: 75 km
	130 km

	Aquifer type

	karst
	alluvial and karst

	Area extend (km2) – population resident in this area

	?
	1,686 km2

	Topography, including altitude range (m)

	?
	· mild terrain covered with mixed forest

· 150 m asl at Hrvatska Kostajnica

· 94 m asl at mouth at Jasenovac

	Geology and principal land use

	limestones
	?

	1.2. HYDROLOGICAL CHARACTERISTICS AND GROUNDWATER

	Hydrogeology

	?
	?

	Rainfall, average annual and seasonal distribution

	Total rainfall: 1,000 - 2,000 mm/y
	· 1,200 mm/y (S part) – 900 (N part)

· autumn and spring maxima

· continental climate

	Recharge / Discharge area

	?
	NA

	Level changes (m/yr) – natural, induced by pumping or other reasons

	?
	Natural changes

	Total available annual groundwater resources (Mm3/yr)

	?
	· total available resources: 36.3 Mm3/y

· total renewable resources: alluvium aquifer 34,7 Mm3/y; karst aquifer 135,6 Mm3/y

	Total groundwater abstractions (Mm3/yr)

	?
	3.2 Mm3/y

	Flow in/out across national boundary (Mm3/yr)

	?
	NA

	Groundwater flow direction and gradient across boundary

	?
	NA

	Water uses (total, by sector, principal uses, current (estimated) and future (projected))

	89% of the total water supply sources in B&H comes from the exploitation of groundwater 


	· water supply 102 l/s

· 1 fish farm (Volume NA)

· locations for recreation

· mills

· future use NA

	Deficits and other resource concerns (e.g. quality, extremes, environmental degradation, interactions with surface water bodies/other aquifers )

	?
	There is great untapped potential in terms of both quality and quantity of water.

	Bosnia & Herzegovina
	Croatia

	2. MONITORING DATA

	Observation networks

	There is neither monitoring nor systematic examination of groundwater. Examinations and control of groundwater quality have been done only in order to identify the quality of drinking water at certain micro-sites. 
	?

	Maps, with available scales, GIS and remote sensing imagery

	?
	

	Data archives and their adequacy

	?
	Data archives at:

· Croatian Waters,

· State meteorological and hydrological service not publicly accessible.

The quality of data is not verified and is of limited use. Poor public data archives on hydrology, hydraulics, population, economy and planning. Data are spread over various publications and records.

	Research centres

	?
	· Croatian Waters’ research laboratory

· other contracted scientific institutions in Croatia

	2.1 Quantity

	No. of monitoring stations

	?
	4

	Frequency of measurements

	?
	?

	Water levels

	?
	· 3 stations once daily

· 1station once hourly (remote sensing)

	Additional information

	?
	?

	2.2 Quality 

	No. of monitoring sites

	?
	5

	Frequency of measurements

	?
	Once monthly

	Nitrogen compounds

	?
	NA

	Major ions

	?
	NA

	Heavy metals

	?
	NA

	Pesticides

	?
	NA

	Industrial organic compounds

	?
	NA

	3. SIGNIFICANT ISSUES AFFECTING THE AQUIFER SYSTEM

	Water resources

	?
	?

	Ecology of any water courses/wetlands/other

	?
	?

	Human development/poverty issues/economic development

	?
	?

	Bosnia & Herzegovina
	Croatia

	Other

	Since the underground aquifer is fed by the direct infiltration of surface water, groundwater quality depends on the quality of surface water. Thus, good surface water quality means good groundwater quality as well. 
	?

	4. POLICY AND LEGISLATIVE PROPERTIES

	National regulations that apply to aquifers: e.g. licenses for production, any statutory reporting, any controls on drilling, use of the water, etc.

	· the law on water of the Republic of Srpska (RS) ("Official gazette of RS", no.10/98). The National Assembly of RS passed a law on water on March 20, 1998. The law was published on March 31, 1998 and came into force on April 8, 1998.

· the water law of the Federation of B&H (“Official gazette F BiH”, no 18/98)

· the new set of environmental laws harmonised between entities, which includes the law on water protection and the law on environmental protection, have been recently adopted, and by laws are being prepared
	· law on water

· state plan for water protection

· by law on water classification

· by law on dangerous compounds in water

	Groundwater ownership, rights, etc.

	Groundwater is public property. 


	· 100% state ownership

· concession contract needed for exploitation

	Formal international agreements ratified

	A bilateral agreement on transboundary waters is in force with Croatia. The agreement implicitly covers groundwaters.
	NA

	Informal agreements/ conventions

	Bosnia and Herzegovina is an observer to the Helsinki Convention on transboundary water.  
	NA


	Bosnia & Herzegovina
	Croatia

	Key institutions national level-local level

	· The Federal Ministry of Physical Planning and Environment has responsibilities in the water and environment sector for activities and measures for water and environmental protection. 

· The Federal Ministry of Agriculture, Water Management and Forestry (MoAWF) is responsible for federal water strategy and policy, the issue of agreements and permits, the setting of standards and regulations, and the maintaining of compliance with laws and regulations through licensing and inspections.

· The Institute of Public Health of the Federation of BiH is responsible for monitoring environmental and health risk factors, compiling all cantonal health institutions’ activities, investigations, analysis and assessment of environmental impact.

· The Federal Meteorological Institute is responsible for monitoring and assessing quantitative and qualitative characteristics of air, precipitation, surface water, ground water and sea.

· The Public Enterprise for the Watershed Area of the Sava River basin.  Under the law on water of 1998 in FBiH the MoAWF delegates the main competence for the preparation of strategic decisions and planning (long-term plans, all regulations, decrees and by laws necessary for the application of the water law) to two Public Companies of Watershed Areas (PCWAs).

· Cantonal authorities. The Federation of B&H is comprised of 10 cantons.

· The Ministry of Urbanism, Civil Engineering and Ecology, RS

· The Ministry of Agriculture, Water Management and Forestry, RS

· The Directorate for Water. The MoAFW has established a Directorate for Water, and this Ministry is in charge of the implementation of long-term, medium-term and annual water management development plans.

· The Environmental Steering Committee of BiH. This is an inter-entity body that coordinates the work related to the environment between the two entities. It was founded in 1998. 

· The Commission for the Coordination of Water Management Issues between the two entities was established in 1998 by signing a memorandum on understanding by competent ministers of both entities’ governments. 
	· Croatian Waters (headquarters in Zagreb)

· VGO – Sava (Croatian Waters’ department for the Sava River basin)

· County department for water management (Sisak)


	Bosnia & Herzegovina
	Croatia
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BOSNIA & HERZEGOVINA
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	NAME OF THE TRANSBOUNDARY AQUIFER
	17. KRKA

Shared by: CROATIA and BOSNIA HERZEGOVINA (no data available) 
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	NAME OF THE TRANSBOUNDARY AQUIFER
	18. CETINA 

Shared by Bosnia & Herzegovina and Croatia



	

	Bosnia & Herzegovina
	Croatia

	1 AQUIFER PROPERTIES

	1.1. Geographical properties

	Location of the aquifer

	?
	S Croatia, between Trogir and Makarska on the Adriatic Coast and the border with B&H.

	Shared international boundary length (km)

	?
	

	Aquifer type

	karst
	karst formation with high water velocities

	Area extend (km2) – population resident in this area

	The total surface area of the Cetina River catchment is approximately 4,000 km2 (2600 km2 in B&H)
	· 1,627 km2
· 437,000 inh. (with coastal settlements)

· 45,000 inh. (settlements by the river)

	Topography, including altitude range (m)

	?
	· karst fields (polje): Sinjsko, Cetinsko, Vrlicko, Hrvatacko and canyons

· origin at 385 m asl, mouth at Omis – Adriatic Sea

	Geology and principal land use

	limestone
	· limestone covered with lake sediments, karst formation.

· forest (typical Mediterranean) 55%

· pasture 15%

· agriculture 30%

	1.2. HYDROLOGICAL CHARACTERISTICS AND GROUNDWATER

	Hydrogeology

	?
	Limestone is the most frequently encountered rock in the Cetina catchment area. These are generally highly permeable rocks.

	Rainfall, average annual and seasonal distribution

	total annual rainfall: 1,000–1,200 mm/y 
	· 1,400 mm/y with spring and winter maxima

· sub Mediterranean climate

	Recharge / Discharge area

	?
	In some locations by the depression and by the river running through the canyon, temporary springs and streams emerge during intensive rains, due to local barriers. Some water from this Cetina reach flows under the ground, through the sinkholes in the right flank, towards the Žrnovnica and Jadro springs.

	Level changes (m/yr) – natural, induced by pumping or other reasons

	?

	mostly natural, but also controlled by the hydroelectric power plants

	Bosnia & Herzegovina
	Croatia

	Total available annual groundwater resources (Mm3/yr)

	?
	· yield of the main springs along the NE edge of the Cetina course (left bank) ranges from a couple of hundred to over 1,000 l/s
· the well karstified ground S of Sinjsko Polje is arid, the Cetina River is “hanging”, and significant quantities of water are recorded only at the Studenac springs (2,200 l/s)
· narrowing in the catchment in the upper reach of the Cetina causes lower spring yields, which are also of a shorter duration. Only a negligible part of total reserves is used for water supply

· renewable resources 1,160 Mm3/y

· available resources 350 Mm3/y

	Total groundwater abstractions (Mm3/yr)

	?
	35,6 Mm3/y 

	Flow in/out across national boundary (Mm3/yr)

	?
	underground flow only from B&H to Croatia

	Groundwater flow direction and gradient across boundary

	?
	· flow direction: N-S

· gradient NA 

	Water uses (total, by sector, principal uses, current (estimated) and future (projected))

	89% of the total water supply sources in B&H comes from the exploitation of groundwater. (). 


	· water supply 1,130 l/s

· 5HEPP with 635 m3/s installed flow

· fish farms

· 9 locations for recreation

· 2 abstractions of mineral water

· 10 mills and saw mills

	Deficits and other resource concerns (e.g. quality, extremes, environmental degradation, interactions with surface water bodies/other aquifers )

	?
	Resources cover all needs regarding quality and quantity.

	2. MONITORING DATA

	Observation networks

	There is neither monitoring nor systematic examination of groundwater. Examinations and control of groundwater quality have been done only in order to identify the quality of drinking water at certain micro-sites. 
	· National monitoring network of surface water quality

· National hydrological network

· Mediterranean sea protection convention network 

	Maps, with available scales, GIS and remote sensing imagery

	?
	No remote sensing imagery 

	Bosnia & Herzegovina
	Croatia

	Data archives and their adequacy

	?
	Data archives at:

· Croatian Waters,

· state meteorological and hydrological service not publicly accessible

The quality of data is not verified but is of limited use. Poor public data archives on hydrology, hydraulic, population, economy and planning. Data are spread over various publications and records.

	Research centres

	?
	· Croatian Waters’ research laboratory

· other contracted scientific institutions in Croatia

	2.1 Quantity

	No. of monitoring stations

	?
	12

	Frequency of measurements

	?
	?


	Water levels

	?
	Once daily

	Additional information

	?
	Remote sensing monitoring of water levels is under preparation.

	2.2 Quality (See table below)

	No. of monitoring sites

	?
	· 6 stations for national monitoring on the river

· stations for national monitoring on the accumulation lakes

· 1 station for scientific monitoring

· 1 station for Mediterranean Sea protection convention monitoring 

	Frequency of measurements

	?
	Once monthly

	Nitrogen compounds

	?
	NA

	Major ions

	?
	NA

	Heavy metals

	?
	NA

	Pesticides

	?
	NA

	Industrial organic compounds

	?
	NA


	Bosnia & Herzegovina
	Croatia

	3. SIGNIFICANT ISSUES AFFECTING THE AQUIFER SYSTEM

	Water resources

	?
	· heavily modified water body 

· some scientific groups and NGOs are concerned with the construction of a highway from Split to Dubrovnik

· a possible threat to river water quality is the further development of agriculture and industry in the large fields, activities which ceased during the last ten years because of the war and the subsequent period of transition

	Ecology of any water courses/wetlands/other

	?
	N/A

	Human development/poverty issues/economic development

	?
	· the number of inhabitants is decreasing in the upper part of basin, despite the fact that there are good development opportunities in agriculture and industry

· settlements on the coast are expanding due to increasing tourism

	Other

	Since the underground aquifer is fed by the direct infiltration of surface water, groundwater quality depends on the quality of surface water. Thus, good surface water quality means good groundwater quality as well. 
	Most of the water belongs to the calcium-hydrocarbonate type. Any flood wave will cause temporary turbidity of the major springs. Most of the water is not bacteriologically contaminated.

	4. POLICY AND LEGISLATIVE PROPERTIES

	National regulations that apply to aquifers: e.g. licenses for production, any statutory reporting, any controls on drilling, use of the water, etc.

	· the law on water of the Republic of Srpska (RS) ("Official gazette of RS", no.10/98) The National Assembly of RS passed a law on water on March 20, 1998. The law was published on March 31, 1998 and came into force on April 8, 1998.

· the water law of the Federation of B&H (“Official gazette F BiH”, no 18/98)

· the new set of environmental laws harmonised between entities, which includes the law on water protection and the law on environmental protection, have been recently adopted, and by laws are still being prepared
	· law on water

· state plan for water protection

· by law on water classification

· by law on dangerous compounds in the water

	Groundwater ownership, rights, etc.

	Groundwater is public property. 
	· 100% state ownership

· concession contract needed for exploitation

	Formal international agreements ratified

	Bilateral agreement on transboundary waters is in force with Croatia. The agreement implicitly covers groundwaters.
	· there are no formal agreements with B&H on integrated river management

· agreement on water use for HEPP Orlovac

	Informal agreements/ conventions

	Bosnia & Herzegovina is an observer to the Helsinki Convention on transboundary water.
	NA


	Key institutions national level-local level
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	NAME OF THE TRANSBOUNDARY AQUIFER
	19. AQUIFER OF NERETVA RIVER 

Shared by Bosnia & Herzegovina and Croatia



	

	Bosnia & Herzegovina
	Croatia

	1 AQUIFER PROPERTIES

	1.1. Geographical properties

	Location of the aquifer

	?
	· 100 km SE of Split, S Croatia

· Dubrovacko – Neretvanska county

	Shared international boundary length (km)

	?
	0 km

	Aquifer type

	karst
	porous karst structure covered with sediment

	Area extend (km2) – population resident in this area

	?
	· 280 km2
· 35,000 inh.

	Topography, including altitude range (m)

	?
	?

	Geology and principal land use

	limestone
	· alluvial delta on lime substrate

· canals, lakes 20%

· forest (bushes, makia) 30%

· wetlands 15%

· pasture 5%

· agriculture 30%

	1.2. HYDROLOGICAL CHARACTERISTICS AND GROUNDWATER

	Hydrogeology

	?
	A very porous karst structure covered with sediment of lower permeability.

	Rainfall, average annual and seasonal distribution

	Total annual rainfall: 1,200 – 1,400 mm/y
	1,300 mm/y winter and spring maxima

	Recharge / Discharge area

	?
	NA

	Level changes (m/yr) – natural, induced by pumping or other reasons

	?
	· natural changes

· estuarine regime

	Total available annual groundwater resources (Mm3/yr)

	?
	· available resources 25.2 Mm3/y

· renewable resources 465 Mm3/y

	Total groundwater abstractions (Mm3/yr)

	?
	15,8 Mm3/s

	Bosnia & Herzegovina
	Croatia

	Flow in/out across national boundary (Mm3/yr)

	?
	complete inflow from B&H to Croatia

	Groundwater flow direction and gradient across boundary

	?
	· direction S

· gradient NA

	Water uses (total, by sector, principal uses, current (estimated) and future (projected))

	89% of the total water supply sources in B&H comes from the exploitation of groundwater. 


	· water supply 500 l/s

· navigation: 33 km

· irrigation: 5,000 ha

· quantities NA

· future use NA

	Bosnia & Herzegovina
	Croatia

	Deficits and other resource concerns (e.g. quality, extremes, environmental degradation, interactions with surface water bodies/other aquifers )

	?
	· surface water is polluted with fertilisers and chemicals from agriculture, but the main problems concerning water quality originate from upstream use in B&H 

· large parts of the area have been degraded by drainage and agricultural development 

· the Neretva Delta is especially threatened by different planned activities, such as road construction, urbanisation and hunting. Spilling of pollutants into the water has been detected and appropriate inspections were initiated. The damages were recoverable.

	2. MONITORING DATA

	Observation networks

	There is neither monitoring nor systematic examination of groundwater. Examinations and control of groundwater quality have been done only in order to identify the quality of drinking water at certain micro-sites. 
	· national monitoring network of surface water quality

· national hydrological network

· Mediterranean Sea protection convention network

	Maps, with available scales, GIS and remote sensing imagery

	?
	No remote sensing imagery

	Data archives and their adequacy

	?
	Data archives at:

· Croatian Waters

· state meteorological and hydrological service not publicly accessible.

The quality of data is not verified but is of limited use. Poor public data archives on hydrology, hydraulic, population, economy and planning. Data is spread over various publications and records.

	Bosnia & Herzegovina
	Croatia

	Research centres

	?
	· Croatian Waters' laboratory.

· other contracted scientific firms and laboratories

· the Neretva Delta has been recognised as a Ramsar site since 1992

· Bird Areas programme, conducted by Birdlife International, covers protected areas in Croatia and Bosnia& Herzegovina

· selected experts carried out five studies of the Neretva Delta. Final reports were distributed to the Croatian Ministry of Environment (CMoE), the Federal Ministry of Environment (FMoE), experts, NGOs and all others stakeholders 

The studies included:

· a survey of existing water rights 

· the identification of relationships between hydrological dynamics and biodiversity values 

· a socio-economic analysis;

· a review of impacts of major economic activities 

· a survey of awareness of environmental issues among key groups 

	2.1 Quantity

	No. of monitoring stations

	?
	5

	Frequency of measurements

	?
	Once daily

	Water levels

	?
	

	Additional information

	?
	

	2.2 Quality (see Table 1)

	No. of monitoring sites

	?
	2 stations for national monitoring

	Frequency of measurements

	?
	1 station for national monitoring and Mediterranean Sea protection convention monitoring

	Nitrogen compounds

	?
	NA

	Major ions

	?
	NA

	Heavy metals

	?
	NA

	Pesticides

	?
	NA

	Industrial organic compounds

	?
	NA

	3. SIGNIFICANT ISSUES AFFECTING THE AQUIFER SYSTEM

	Water resources

	?
	?

	Bosnia & Herzegovina
	Croatia

	Ecology of any water courses/wetlands/other

	?
	In the lower valley in Croatia, the Neretva River splits into multiple courses, creating a delta covering approximately 12,000 ha. The delta in Croatia has been reduced by extensive land reclamation projects and now flows in just three branches, whereas previously it flowed in 12. The marshes, lagoons and lakes have disappeared and only fragments of the old Mediterranean wetlands have survived.

This area hosts a rich collection of plants and animals. There are 34 species of freshwater fish, including three endemic species from the trout family, more then 100 marine fish, 7 species of amphibians, 16 species of reptiles and 52 species of mammals. More than 300 species of birds can be seen here, 115 of which nest in the area. The area is most important as a significant European resting and wintering place for migratory birds. 

There are five protected areas with a total area of 1,620 ha, and a further 2 proposed protected sites covering 777 ha. Three of the protected sites are ornithological reserves (Pod Grede, Prud and Orepak), one is an ornithological and ichthyologic reserve (the Neretva Delta) and two are protected landscapes (Modro oko and Desne Lake). Parilla Lake has been proposed as an ornithological and ichthyologic reserve and Kuti Lake has been proposed as an ornithological reserve. The Physical Planning Strategy of the Republic of Croatia and the National Biological and Landscape Diversity Protection Strategy with Action Plans (NBSAP) anticipates the entire delta being protected as a nature park. The proposal awaits official action by the Croatian Ministry of Environmental Protection and Physical Planning.

	Human development/poverty issues/economic development

	?
	· The most profitable agricultural basin.

· GDP 3,200$/inh.

· Big pressure on land melioration (at the expense of the water and wetland areas).

	Other

	Since the underground aquifer is fed by the direct infiltration of surface water, groundwater quality depends on the quality of surface water. Thus, good surface water quality means good groundwater quality as well. 
	?

	Bosnia & Herzegovina
	Croatia

	4. POLICY AND LEGISLATIVE PROPERTIES

	National regulations that apply to aquifers: e.g. licenses for production, any statutory reporting, any controls on drilling, use of the water, etc.

	Since the underground aquifer is fed by the direct infiltration of surface water, groundwater quality depends on the quality of surface water. Thus, good surface water quality means good groundwater quality as well. 
	· law on water

· state plan for water protection

· by law on water classification

· by law on dangerous compounds in water

	Groundwater ownership, rights, etc.

	Groundwater is public property.
	State property of waters (private property of land between river branches)

	Formal international agreements ratified

	Bilateral agreement on transboundary waters is in force with Croatia. The agreement implicitly covers groundwaters.
	No agreements with B&H

	Informal agreements/ conventions

	Bosnia & Herzegovina is an observer to the Helsinki Convention on transboundary water.  


	Croatia REC organised two workshops to train the local NGOs from B&H and Croatia to prepare project proposals.


	Bosnia & Herzegovina
	Croatia

	Key institutions national level-local level

	· The Federal Ministry of Physical Planning and Environment has responsibilities in the water and environment sector for activities and measures for water and environmental protection. 

· The Federal Ministry of Agriculture, Water Management and Forestry (MoAWF) is responsible for federal water strategy and policy, the issue of agreements and permits, the setting of standards and regulations, and the maintaining of compliance with laws and regulations through licensing and inspections.

· The Institute of Public Health of the Federation of BiH is responsible for monitoring environmental and health risk factors, compiling all cantonal health institutions’ activities, investigations, analysis and assessment of environmental impact.

· The Federal Meteorological Institute is responsible for monitoring and assessing quantitative and qualitative characteristics of air, precipitation, surface water, ground water and sea.

· The Public Enterprise for the Watershed Area of the Sava River basin.  Under the law on water of 1998 in FBiH the MoAWF delegates the main competence for the preparation of strategic decisions and planning (long-term plans, all regulations, decrees and by laws necessary for the application of the water law) to two Public Companies of Watershed Areas (PCWAs).

· Cantonal authorities. The Federation of B&H is comprised of 10 cantons.

· The Ministry of Urbanism, Civil Engineering and Ecology, RS

· The Ministry of Agriculture, Water Management and Forestry, RS

· The Directorate for Water. The MoAFW has established a Directorate for Water, and this Ministry is in charge of the implementation of long-term, medium-term and annual water management development plans.

· The Environmental Steering Committee of BiH. This is an inter-entity body that coordinates the work related to the environment between the two entities. It was founded in 1998. 

· The Commission for the Coordination of Water Management Issues between the two entities was established in 1998 by signing a memorandum on understanding by competent ministers of both entities’ governments. 
	Croatian Waters (headquarters in Zagreb)

VGO – Split (Croatian waters' department for the Dalmatian basin)

County department for water management (Split)

Local office for water management in Ploce


	Bosnia & Herzegovina
	Croatia

	NAME AND CONTACT DETAILS OF PERSON(S) COMPLETING THIS FORM
	

	Mr. Nijaz Lukovac

Hydro Engineering Institute

BOSNIA & HERZEGOVINA

tel: +387 33 21 24 66 / 67

fax: +387 33 20 79 49

e-mail: nijaz.lukovac@heis.com.ba
	Prof.dr.sc. Davor Malus

Faculty of Civil Engineering

Zagreb University,

Kaciceva 26

10000 Zagreb

CROATIA

tel: +385 1 4639 359

fax: +385 1 4639 238

e-mail:malus@grad.hr
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	NAME OF THE TRANSBOUNDARY AQUIFER
	20. DUBROVNIC 
Shared by CROATIA and BOSNIA & HERZEGOVINA



	

	Croatia
	Bosnia and Herzegovina

	1 AQUIFER PROPERTIES

	1.1. Geographical properties

	Location of the aquifer

	?
	

	Shared international boundary length (km)

	?
	

	Aquifer type

	?
	karst

	Area extend (km2) – population resident in this area

	?
	Area > 2000km2
Max. thickness: max>3000m

	Topography, including altitude range (m)

	?
	

	Geology and principal land use

	?
	Limestone and dolomite,locally flych

Triassic, Jurasic, Cretaceous and locally Eocece

	1.2. HYDROLOGICAL CHARACTERISTICS AND GROUNDWATER

	Hydrogeology

	?
	

	Rainfall, average annual and seasonal distribution

	
	

	Recharge / Discharge area

	?
	

	Level changes (m/yr) – natural, induced by pumping or other reasons

	?

	

	Total available annual groundwater resources (Mm3/yr)

	?
	

	Total groundwater abstractions (Mm3/yr)

	?
	

	Flow in/out across national boundary (Mm3/yr)

	?
	

	Groundwater flow direction and gradient across boundary

	
	From Herzegovina to Croatia

	Water uses (total, by sector, principal uses, current (estimated) and future (projected))

	
	Groundwater: 100% of total water use

Support of ecosystems

Drinking water < 25%

Irrigation < 25%

	Croatia
	Bosnia and Herzegovina

	Deficits and other resource concerns (e.g. quality, extremes, environmental degradation, interactions with surface water bodies/other aquifers )

	?
	· Polluted water drawn into aquifer (local& moderate)

· Sea water intrusion (local but severe)

· Reduced baseflow and springflow (widespread but moderate)
· Degradation of ecosystems  (widespread but moderate)

	2. MONITORING DATA

	Observation networks

	
	

	Maps, with available scales, GIS and remote sensing imagery

	?
	

	Data archives and their adequacy

	?
	

	Research centres

	?
	

	2.1 Quantity

	No. of monitoring stations

	?
	Already used and effective

	Frequency of measurements

	?
	

	Water levels

	?
	

	Additional information

	?
	

	2.2 Quality 

	No. of monitoring sites

	?
	Used, but need to be improved

	Frequency of measurements

	?
	

	Nitrogen compounds

	
	

	Major ions

	?
	

	Heavy metals

	?
	From thermal power (widespread but moderate)

	Pesticides 

	
	From agriculture (local but moderate)

	Industrial organic compounds

	?
	

	3. SIGNIFICANT ISSUES AFFECTING THE AQUIFER SYSTEM

	Water resources

	?
	

	Ecology of any water courses/wetlands/other

	?
	

	Human development/poverty issues/economic development

	?
	

	Croatia
	Bosnia and Herzegovina

	Other

	
	Need to be applied:

Protection zones for public supplies, Vulnerability mapping for land use planning and Treatment of industrial effluents.

Used, but need to be improved:

Incresing efficiency of groundwater use and exchange of data between countries

	4. POLICY AND LEGISLATIVE PROPERTIES

	National regulations that apply to aquifers: e.g. licenses for production, any statutory reporting, any controls on drilling, use of the water, etc.

	
	Used, but need to be improved

	Groundwater ownership, rights, etc.

	
	

	Formal international agreements ratified

	
	Used, but need to be improved

	Informal agreements/ conventions

	
	


	Key institutions national level-local level

	
	

	     NAME AND CONTACT DETAILS OF PERSON(S) COMPLETING THIS FORM

	
	Dr. Petar Milanovic

Elektroprivreda RS, Direkcija za razvoj, Trebinje,BiH

Email: petar.mi@EUnet.yu
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	NAME OF THE TRANSBOUNDARY AQUIFER
	21. Karst Montenegro

Shared by BOSNIA & HERZEGOVINA and MONTENEGRO



	

	Bosnia & Herzegovina
	Montenegro

	1 AQUIFER PROPERTIES

	1.1. Geographical properties

	Location of the aquifer

	?
	

	Shared international boundary length (km)

	?
	

	Aquifer type

	karst
	

	Area extend (km2) – population resident in this area

	Area > 1000km2
Max. thickness >3000m
	

	Topography, including altitude range (m)

	?
	

	Geology and principal land use

	Limestone and dolomite

Triassic, Jurasic and Cretaceous
	

	1.2. HYDROLOGICAL CHARACTERISTICS AND GROUNDWATER

	Hydrogeology

	?
	

	Rainfall, average annual and seasonal distribution

	
	

	Recharge / Discharge area

	?
	

	Level changes (m/yr) – natural, induced by pumping or other reasons

	?

	

	Total available annual groundwater resources (Mm3/yr)

	?
	

	Total groundwater abstractions (Mm3/yr)

	?
	

	Flow in/out across national boundary (Mm3/yr)

	?
	

	Groundwater flow direction and gradient across boundary

	From Montenegro to Herzegovina
	

	Water uses (total, by sector, principal uses, current (estimated) and future (projected))

	Groundwater: 100% of total water use

Support of ecosystems and maintaining baseflow and springs.

Drinking water < 25%

Irrigation < 25%
	

	Bosnia & Herzegovina
	Montenegro

	Deficits and other resource concerns (e.g. quality, extremes, environmental degradation, interactions with surface water bodies/other aquifers )

	· Degradation of ecosystems  (local and moderate)

· Use for energy production (local but severe)
	

	2. MONITORING DATA

	Observation networks

	
	

	Maps, with available scales, GIS and remote sensing imagery

	?
	

	Bosnia & Herzegovina
	Montenegro

	Data archives and their adequacy

	?
	

	Research centres

	?
	

	2.1 Quantity

	No. of monitoring stations

	?
	

	Frequency of measurements

	?
	

	Water levels

	?
	

	Additional information

	?
	

	2.2 Quality 

	No. of monitoring sites

	Used, but need to be improved
	

	Frequency of measurements

	?
	

	Nitrogen compounds

	
	

	Major ions

	?
	

	Heavy metals

	?
	

	Pesticides 

	
	

	Industrial organic compounds

	?
	

	3. SIGNIFICANT ISSUES AFFECTING THE AQUIFER SYSTEM

	Water resources

	?
	

	Ecology of any water courses/wetlands/other

	?
	

	Human development/poverty issues/economic development

	?
	

	Other

	Need to be applied:

Protection zones for public supplies and exchange of data between countries.
	

	4. POLICY AND LEGISLATIVE PROPERTIES

	National regulations that apply to aquifers: e.g. licenses for production, any statutory reporting, any controls on drilling, use of the water, etc.

	Need to be applied
	

	Groundwater ownership, rights, etc.

	
	

	Formal international agreements ratified

	
	

	Informal agreements/ conventions

	
	


	Key institutions national level-local level

	
	


	     NAME AND CONTACT DETAILS OF PERSON(S) COMPLETING THIS FORM

	Dr. Petar Milanovic

Elektroprivreda RS, Direkcija za razvoj, Trebinje,BiH

Email: petar.mi@EUnet.yu
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	NAME OF THE TRANSBOUNDARY AQUIFER
	22. Dinaric karst West coast

Shared by MONTENEGRO and CROATIA



	

	Montenegro
	Croatia

	1 AQUIFER PROPERTIES

	1.1. Geographical properties

	Location of the aquifer

	?
	

	Shared international boundary length (km)

	?
	

	Aquifer type

	Karst

Surface water and groundwater divides separate from state border, recharge in one country, discharge in adjacent.
	

	Area extend (km2) – population resident in this area

	Area = 200 km2
Thickness: mean =500m and  max>1000m
	

	Topography, including altitude range (m)

	?
	

	Geology and principal land use

	Limestones

Jurasic and Cretaceous
	

	1.2. HYDROLOGICAL CHARACTERISTICS AND GROUNDWATER

	Hydrogeology

	?
	

	Rainfall, average annual and seasonal distribution

	
	

	Recharge / Discharge area

	?
	

	Level changes (m/yr) – natural, induced by pumping or other reasons

	?

	

	Total available annual groundwater resources (Mm3/yr)

	?
	

	Total groundwater abstractions (Mm3/yr)

	?
	

	Flow in/out across national boundary (Mm3/yr)

	?
	

	Groundwater flow direction and gradient across boundary

	
	

	Water uses (total, by sector, principal uses, current (estimated) and future (projected))

	Groundwater: 100% of total water use

Support of agriculture (directly from shallow water table) and seasonal heatstorage

Drinking water >75%

Irrigation >75%

Industry > 75%

Livestock > 75%
	

	Bosnia & Herzegovina
	Montenegro

	Deficits and other resource concerns (e.g. quality, extremes, environmental degradation, interactions with surface water bodies/other aquifers )

	Sea water intrusion (widespread and severe)

Salt water upcoming (widespread and severe)

Polluted water drawn into aquifer (widespread and severe)
	

	2. MONITORING DATA

	Observation networks

	
	

	Maps, with available scales, GIS and remote sensing imagery

	?
	

	Data archives and their adequacy

	?
	

	Research centres

	?
	

	2.1 Quantity

	No. of monitoring stations

	Used, but need to be improved
	

	Frequency of measurements

	?
	

	Water levels

	?
	

	Additional information

	?
	

	2.2 Quality 

	No. of monitoring sites

	Used, but need to be improved
	

	Frequency of measurements

	?
	

	Nitrogen compounds

	
	

	Major ions

	?
	

	Heavy metals

	?
	

	Pesticides 

	
	

	Industrial organic compounds

	?
	

	3. SIGNIFICANT ISSUES AFFECTING THE AQUIFER SYSTEM

	Water resources

	?
	

	Ecology of any water courses/wetlands/other

	?
	

	Human development/poverty issues/economic development

	?
	


	Bosnia & Herzegovina
	Montenegro

	Other

	Need to be applied:

Vulnerability mapping for land use planning, Wastewater reuse or artificial recharge, Treatment of urban wastewater, Exchange of data between countries and Treatment of industrial effluents.

Used, but need to be imroved:

Groundwater abstraction management by incentives or disincentives (subsidies, credits, energy prices, energy supply, etc.),Increasing efficiency of groundwater use , Public awareness campaigns, Protection zones for public supplies and Good agricultural practices .
	

	4. POLICY AND LEGISLATIVE PROPERTIES

	National regulations that apply to aquifers: e.g. licenses for production, any statutory reporting, any controls on drilling, use of the water, etc.

	Need to be applied
	

	Groundwater ownership, rights, etc.

	
	

	Formal international agreements ratified

	
	

	Informal agreements/ conventions

	
	


	Key institutions national level-local level

	
	

	     NAME AND CONTACT DETAILS OF PERSON(S) COMPLETING THIS FORM

	Prof. dr Boris Mijatovic NKIAH Commite of Serbia and Montenegro Geozavod-HIG borismij@eunet.yu, MSc Saša Milanović, Faculty of Mining & Geology, University of Belgrade, Belgrade, Djusina 7, Serbia, email: milanovicsasa@sezampro.yu
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	NAME OF THE TRANSBOUNDARY AQUIFER
	23. Dinaric karst East coast/Skadar Lake

Shared by MONTENEGRO and ALBANIA



	

	Montenegro
	Albania

	1 AQUIFER PROPERTIES

	1.1. Geographical properties

	Location of the aquifer

	?
	

	Shared international boundary length (km)

	?
	

	Aquifer type

	Karst

Surface water and groundwater divides separate from state border, recharge in one country, discharge in adjacent.
	

	Area extend (km2) – population resident in this area

	Area = 200 km2
Thickness: mean =500m and  max>1000m
	

	Topography, including altitude range (m)

	?
	

	Geology and principal land use

	Limestones

Jurasic and Cretaceous
	

	1.2. HYDROLOGICAL CHARACTERISTICS AND GROUNDWATER

	Hydrogeology

	?
	

	Rainfall, average annual and seasonal distribution

	
	

	Recharge / Discharge area

	?
	

	Level changes (m/yr) – natural, induced by pumping or other reasons

	?

	

	Total available annual groundwater resources (Mm3/yr)

	?
	

	Total groundwater abstractions (Mm3/yr)

	?
	

	Flow in/out across national boundary (Mm3/yr)

	?
	

	Groundwater flow direction and gradient across boundary

	
	

	Water uses (total, by sector, principal uses, current (estimated) and future (projected))

	Groundwater: 100% of total water use

Support of agriculture (directly from shallow water table) and seasonal heatstorage

Drinking water >75%

Irrigation >75%

Industry > 75%

Livestock > 75%
	

	Bosnia & Herzegovina
	Montenegro

	Deficits and other resource concerns (e.g. quality, extremes, environmental degradation, interactions with surface water bodies/other aquifers )

	Sea water intrusion (widespread and severe)

Salt water upcoming (widespread and severe)

Polluted water drawn into aquifer (widespread and severe)
	

	2. MONITORING DATA

	Observation networks

	
	

	Maps, with available scales, GIS and remote sensing imagery

	?
	

	Data archives and their adequacy

	?
	

	Research centres

	?
	

	2.1 Quantity

	No. of monitoring stations

	Used, but need to be improved
	

	Frequency of measurements

	?
	

	Water levels

	?
	

	Additional information

	?
	

	2.2 Quality 

	No. of monitoring sites

	Used, but need to be improved
	

	Frequency of measurements

	?
	

	Nitrogen compounds

	
	

	Major ions

	?
	

	Heavy metals

	?
	

	Pesticides 

	
	

	Industrial organic compounds

	?
	

	3. SIGNIFICANT ISSUES AFFECTING THE AQUIFER SYSTEM

	Water resources

	?
	

	Ecology of any water courses/wetlands/other

	?
	

	Human development/poverty issues/economic development

	?
	

	Bosnia & Herzegovina
	Montenegro

	Other

	Need to be applied:

Vulnerability mapping for land use planning, Wastewater reuse or artificial recharge, Treatment of urban wastewater, Exchange of data between countries and Treatment of industrial effluents.

Used, but need to be imroved:

Groundwater abstraction management by incentives or disincentives (subsidies, credits, energy prices, energy supply, etc.),Increasing efficiency of groundwater use , Public awareness campaigns, Protection zones for public supplies and Good agricultural practices .
	

	4. POLICY AND LEGISLATIVE PROPERTIES

	National regulations that apply to aquifers: e.g. licenses for production, any statutory reporting, any controls on drilling, use of the water, etc.

	Need to be applied
	

	Groundwater ownership, rights, etc.

	
	

	Formal international agreements ratified

	
	

	Informal agreements/ conventions

	
	


	Key institutions national level-local level

	
	

	     NAME AND CONTACT DETAILS OF PERSON(S) COMPLETING THIS FORM

	Prof. dr Boris Mijatovic NKIAH Commite of Serbia and Montenegro Geozavod-HIG borismij@eunet.yu, MSc Saša Milanović, Faculty of Mining & Geology, University of Belgrade, Belgrade, Djusina 7, Serbia, email: milanovicsasa@sezampro.yu
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	NAME OF THE TRANSBOUNDARY AQUIFER
	24. BELI DRIM

Shared by SERBIA and ALBANIA



	

	Serbia
	Albania

	1 AQUIFER PROPERTIES

	1.1. Geographical properties

	Location of the aquifer

	?
	

	Shared international boundary length (km)

	?
	

	Aquifer type

	karst
	

	Area extend (km2) – population resident in this area

	Area: 1000km2
Thickness: mean= 50m and max= 200m
	

	Topography, including altitude range (m)

	?
	

	Geology and principal land use

	Multilayer neogen basin

Miocene-Pliocene-Quaternary
	

	1.2. HYDROLOGICAL CHARACTERISTICS AND GROUNDWATER

	Hydrogeology

	?
	

	Rainfall, average annual and seasonal distribution

	
	

	Recharge / Discharge area

	?
	

	Level changes (m/yr) – natural, induced by pumping or other reasons

	?

	

	Total available annual groundwater resources (Mm3/yr)

	?
	

	Total groundwater abstractions (Mm3/yr)

	?
	

	Flow in/out across national boundary (Mm3/yr)

	?
	

	Groundwater flow direction and gradient across boundary

	From Serbia to Albania
	

	Water uses (total, by sector, principal uses, current (estimated) and future (projected))

	Support of agriculture (directly from shallow water table)

Drinking water < 25%

Irrigation: 25-50%

Industry<25%
	

	Deficits and other resource concerns (e.g. quality, extremes, environmental degradation, interactions with surface water bodies/other aquifers )

	· Average trend of groundwater level

decline = 0.3 m/y

· Polluted water drawn into aquifer (local& moderate)
	

	2. MONITORING DATA

	Observation networks

	
	

	Maps, with available scales, GIS and remote sensing imagery

	?
	

	Data archives and their adequacy

	?
	

	Serbia
	Albania

	Research centres

	?
	

	2.1 Quantity

	No. of monitoring stations

	None (need to be applied)
	

	Frequency of measurements

	?
	

	Water levels

	?
	

	Additional information

	?
	

	2.2 Quality 

	No. of monitoring sites

	None (need to be applied)
	

	Frequency of measurements

	?
	

	Nitrogen compounds

	Natural origins
	

	Major ions

	?
	

	Heavy metals

	?
	

	Pesticides &  pathogens

	Natural origins
	

	Industrial organic compounds

	?
	

	3. SIGNIFICANT ISSUES AFFECTING THE AQUIFER SYSTEM

	Water resources

	?
	

	Ecology of any water courses/wetlands/other

	?
	

	Human development/poverty issues/economic development

	?
	

	Other

	
	

	4. POLICY AND LEGISLATIVE PROPERTIES

	National regulations that apply to aquifers: e.g. licenses for production, any statutory reporting, any controls on drilling, use of the water, etc.

	Need to be applied
	

	Groundwater ownership, rights, etc.

	Need to be applied
	

	Formal international agreements ratified

	Need to be applied
	

	Informal agreements/ conventions

	Need to be applied
	


	Key institutions national level-local level

	Need to be applied
	

	     NAME AND CONTACT DETAILS OF PERSON(S) COMPLETING THIS FORM

	Prof. Dr Boris Mijatovic

NKIAH Commite of Serbia and Montenegro

Geozavod-HIG

Email: borismij@eunet.yu
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	NAME OF THE TRANSBOUNDARY AQUIFER
	25. METOHIJA

Shared by SERBIA and MONTENEGRO



	

	Serbia
	Montenegro

	1 AQUIFER PROPERTIES

	1.1. Geographical properties

	Location of the aquifer

	?
	

	Shared international boundary length (km)

	?
	

	Aquifer type

	Alluvial

Large deep aquifer, recharged far from border, not connected to local surfacewater and groundwater
	

	Area extend (km2) – population resident in this area

	Area : 4000km2
Thickness: mean =100m and max =200m
	

	Topography, including altitude range (m)

	?
	

	Geology and principal land use

	Tertyary deposits, Age: Miocene
	

	1.2. HYDROLOGICAL CHARACTERISTICS AND GROUNDWATER

	Hydrogeology

	?
	

	Rainfall, average annual and seasonal distribution

	
	

	Recharge / Discharge area

	?
	

	Level changes (m/yr) – natural, induced by pumping or other reasons

	?
	

	Total available annual groundwater resources (Mm3/yr)

	?
	

	Total groundwater abstractions (Mm3/yr)

	?
	

	Flow in/out across national boundary (Mm3/yr)

	?
	

	Groundwater flow direction and gradient across boundary

	?
	

	Water uses (total, by sector, principal uses, current (estimated) and future (projected))

	Support of agriculture (directly from shallow water table)

Maintaining baseflow and springs

Drinking water < 25%

Irrigation: 25-50%

Industry<25%

Livestock<25%
	

	Deficits and other resource concerns (e.g. quality, extremes, environmental degradation, interactions with surface water bodies/other aquifers )

	?
	

	2. MONITORING DATA

	Observation networks

	
	

	Maps, with available scales, GIS and remote sensing imagery

	?
	

	Data archives and their adequacy

	?
	

	Research centres

	?
	

	Serbia
	Montenegro

	2.1 Quantity

	No. of monitoring stations

	None (need to be applied)
	

	Frequency of measurements

	?
	

	Water levels

	?
	

	Additional information

	?
	

	2.2 Quality 

	No. of monitoring sites

	None (need to be applied)
	

	Frequency of measurements

	?
	

	Nitrogen compounds

	?
	

	Major ions

	?
	

	Heavy metals

	?
	

	Pesticides 

	Natural origins
	

	Industrial organic compounds

	Natural origins
	

	3. SIGNIFICANT ISSUES AFFECTING THE AQUIFER SYSTEM

	Water resources

	?
	

	Ecology of any water courses/wetlands/other

	?
	

	Human development/poverty issues/economic development

	?
	

	Other

	Need to be applied:

Protection zones for public supplies, Vulnerability mapping for land use planning and Exchange of data between countries
	

	4. POLICY AND LEGISLATIVE PROPERTIES

	National regulations that apply to aquifers: e.g. licenses for production, any statutory reporting, any controls on drilling, use of the water, etc.

	Need to be applied
	

	Groundwater ownership, rights, etc.

	Need to be applied
	

	Formal international agreements ratified

	Need to be applied
	

	Informal agreements/ conventions

	Need to be applied
	


	Key institutions national level-local level

	Need to be applied
	

	     NAME AND CONTACT DETAILS OF PERSON(S) COMPLETING THIS FORM

	Prof. Dr Boris Mijatovic

NKIAH Commite of Serbia and Montenegro

Geozavod-HIG

Email: borismij@eunet.yu
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	NAME OF THE TRANSBOUNDARY AQUIFER
	26. LIM

Shared by SERBIA and MONTENEGRO



	

	Serbia
	Montenegro

	1 AQUIFER PROPERTIES

	1.1. Geographical properties

	Location of the aquifer

	?
	

	Shared international boundary length (km)

	?
	

	Aquifer type

	Karst

State border follows surface water catchment and groundwater divide, 

little transboundary groundwater flow
	

	Area extend (km2) – population resident in this area

	Area : 600-800km2
Thickness: mean =200m and max =400m
	

	Topography, including altitude range (m)

	?
	

	Geology and principal land use

	Quaternary and Triassic-Cretaceous
	

	1.2. HYDROLOGICAL CHARACTERISTICS AND GROUNDWATER

	Hydrogeology

	?
	

	Rainfall, average annual and seasonal distribution

	
	

	Recharge / Discharge area

	?
	

	Level changes (m/yr) – natural, induced by pumping or other reasons

	?

	

	Total available annual groundwater resources (Mm3/yr)

	?
	

	Total groundwater abstractions (Mm3/yr)

	?
	

	Flow in/out across national boundary (Mm3/yr)

	Lim river pollution in upper catchment   caused or probably caused by activities in neighbouring country
	

	Groundwater flow direction and gradient across boundary

	It is supposed that flow is relatively equally shared
	

	Water uses (total, by sector, principal uses, current (estimated) and future (projected))

	40% of total water use comes from groundwater

Drinking water: 25-50%

Irrigation, mining and thermal spa <25%
	

	Deficits and other resource concerns (e.g. quality, extremes, environmental degradation, interactions with surface water bodies/other aquifers )

	?
	

	2. MONITORING DATA

	Observation networks

	
	

	Maps, with available scales, GIS and remote sensing imagery

	?
	

	Data archives and their adequacy

	?
	

	Research centres

	?
	


	Serbia
	Montenegro

	2.1 Quantity

	No. of monitoring stations

	None (need to be applied)
	

	Frequency of measurements

	?
	

	Water levels

	?
	

	Additional information

	?
	

	2.2 Quality 

	No. of monitoring sites

	None (need to be applied)
	

	Frequency of measurements

	?
	

	Nitrogen compounds & Pathogens

	From waste disposal (local but severe)
	

	Major ions

	?
	

	Heavy metals

	From industry (local but severe)
	

	Pesticides 

	
	

	Industrial organic compounds & hydrocarbons

	From mining(local but severe)
	

	Organic pollutants

	From waste disposal (widespread but moderate)
	

	3. SIGNIFICANT ISSUES AFFECTING THE AQUIFER SYSTEM

	Water resources

	?
	

	Ecology of any water courses/wetlands/other

	?
	

	Human development/poverty issues/economic development

	?
	

	Other

	Protection zones for public supplies: used, but need to be improved

Need to be applied:
Increasing efficiency of groundwater use, Vulnerability mapping for land use planning, Good agricultural practices, Groundwater integrated into river basin management, Treatment of  urban wastewater, Exchange of data between countries, Treatment of industrial effluents and Construction of modern and secure solid landfield
	

	4. POLICY AND LEGISLATIVE PROPERTIES

	National regulations that apply to aquifers: e.g. licenses for production, any statutory reporting, any controls on drilling, use of the water, etc.

	Need to be applied
	

	Groundwater ownership, rights, etc.

	Used, but need to be improved
	

	Formal international agreements ratified

	Need to be applied
	

	Informal agreements/ conventions

	Need to be applied
	


	Key institutions national level-local level

	Need to be applied
	

	     NAME AND CONTACT DETAILS OF PERSON(S) COMPLETING THIS FORM

	Prof Dr Zoran Stevanovic, Head of Department of Hydrogeology, Faculty of Mining & Geology, University of Belgrade, Belgrade, Djusina 7, Serbia, e-mail: zstev@eunet.yu 
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	NAME OF THE TRANSBOUNDARY AQUIFER
	27. Tara Massif

Shared by SERBIA and BOSNIA & HERTZEGOVINA 



	

	Serbia
	Bosnia & Hertzegovina

	1 AQUIFER PROPERTIES

	1.1. Geographical properties

	Location of the aquifer

	?
	

	Shared international boundary length (km)

	?
	

	Aquifer type

	Karst

State border follows major river or lake,alluvial connectedto river, little transboundary flow
	

	Area extend (km2) – population resident in this area

	Area : 211 km2
Thickness: mean =250-300m and max =600m
	

	Topography, including altitude range (m)

	?
	

	Geology and principal land use

	Karstified limestones
Lower middle and upper Triassic and Jurassic (minor)
	

	1.2. HYDROLOGICAL CHARACTERISTICS AND GROUNDWATER

	Hydrogeology

	?
	

	Rainfall, average annual and seasonal distribution

	
	

	Recharge / Discharge area

	?
	

	Level changes (m/yr) – natural, induced by pumping or other reasons

	?

	

	Total available annual groundwater resources (Mm3/yr)

	?
	

	Total groundwater abstractions (Mm3/yr)

	?
	

	Flow in/out across national boundary (Mm3/yr)

	No
	

	Groundwater flow direction and gradient across boundary

	From Serbia. to Bosnia and Hertzegovina
	

	Water uses (total, by sector, principal uses, current (estimated) and future (projected))

	10% of total water use comes from groundwater

Drinking water <25%

Fish breeding <25%
	


	Serbia
	Bosnia & Hertzegovina

	Deficits and other resource concerns (e.g. quality, extremes, environmental degradation, interactions with surface water bodies/other aquifers )

	Aver. trend of groundwater level decline = 0 m/year

Degradation of ecosystems (local but severe)

Polluted water drawn into aquifer (local but moderate)
	

	2. MONITORING DATA

	Observation networks

	
	

	Maps, with available scales, GIS and remote sensing imagery

	?
	

	Data archives and their adequacy

	?
	

	Research centres

	?
	

	2.1 Quantity

	No. of monitoring stations

	Used, but need to be improved
	

	Frequency of measurements

	?
	

	Water levels

	?
	

	Additional information

	?
	

	2.2 Quality 

	No. of monitoring sites

	Need to be applied
	

	Frequency of measurements

	?
	

	Nitrogen compounds 

	
	

	Major ions

	?
	

	Heavy metals

	
	

	Pesticides 

	
	

	Industrial organic compounds 

	
	

	Pathogens

	From sanitation, septic tanks leakage (>160)
	

	3. SIGNIFICANT ISSUES AFFECTING THE AQUIFER SYSTEM

	Water resources

	?
	

	Ecology of any water courses/wetlands/other

	?
	

	Human development/poverty issues/economic development

	?
	


	Serbia
	Bosnia & Hertzegovina

	Other

	Used, but need to be improved: Groundwater abstraction management by regulation (licensing, taxation) 
Need to be applied:

Groundwater abstraction management by incentives or disincentives (subsidies, credits, energy prices, energy supply, etc.),Increasing efficiency of groundwater use, Public awareness campaigns , Good agricultural practices, Groundwater integrated into river basin management, Exchange of data between countries

Currently planned:

Protection zones for public supplies, Vulnerability mapping for land use planning.
	

	4. POLICY AND LEGISLATIVE PROPERTIES

	National regulations that apply to aquifers: e.g. licenses for production, any statutory reporting, any controls on drilling, use of the water, etc.

	Need to be applied
	

	Groundwater ownership, rights, etc.

	
	

	Formal international agreements ratified

	ICPDR etc (used, but need to be improved)
	

	Informal agreements/ conventions

	Need to be applied
	


	Key institutions national level-local level

	Need to be applied
	

	     NAME AND CONTACT DETAILS OF PERSON(S) COMPLETING THIS FORM

	Igor Jemcov, Saša Milanović, Faculty of Mining and Geology, Institute of Hydrogeology,  Djusina 7 st. Belgrade, Serbia 

Email: igor@jemcov.com
           jemcov@gmail.com

	


[image: image48.wmf]Karst 

Areas in Greece

45


	NAME OF THE TRANSBOUNDARY AQUIFER
	28. Macva-Semberija

Shared by : SERBIA  CROATIA and BOSNIA & HERZEGOVINA



	

	Serbia (1)
	Serbia (2)
	Bosnia & Herzegovina

	1 AQUIFER PROPERTIES

	1.1. Geographical properties

	Location of the aquifer

	?
	
	

	Shared international boundary length (km)

	with Croatia: 97 km
	
	

	Aquifer type

	mainly composed of sub-artesian and artesian water; and to a lesser degree of free sub artesian water in alluvial plains and subartesian water outside alluvial plains 
	Alluvial

Large deep aquifer,recharged far from the border, not connected to local surface water and groundwater
	

	Area extend (km2) – population resident in this area

	· 8,303.9 km2

· 817,934 inh. (data from 1991 census)
	Area: 2000 km2
Thickness: mean= 300m and max =1000m
	

	Topography, including altitude range (m)

	· N and central part of the region - Srem: up to 100 m asl

· S: up to 750 m asl
	
	

	Geology and principal land use

	· lake and marine clastic incoherent and weakly coherent rocks from Neogene.

· fluvial and fluvial-lake clastic incoherent and weakly coherent quaternary rocks

· lithological structure: N part of the region: mainly sand and weakly coherent sandstones, rarely gravely sand in crossing with silt and silty clay, and to a lesser degree marls and shales from Neogene, Cretaceous flysch diabase-chert formation and schists. Central part of the region: gravel, sandy gravel and gravely sand, sand, sporadic gravely sand with thin bedding and lenses of silt and silty clay. S part of the region: mainly sand and weakly coherent sandstones, rarely gravely sand in crossing with silt and silty clay, and to a lesser degree marls and shales from Neogene, Cretaceous flysch diabase-chert formation and schists.

· land is mainly used for agriculture
	Alluvial, Tertiary deposits, multi aquifer system in the basement incl. karstified Triassic limestones


Quaternary, Tertiary, Upper Cretaceous, Triassic
	

	1.2. HYDROLOGICAL CHARACTERISTICS AND GROUNDWATER

	Hydrogeology

	In N Srem there are no groundwater sources adequate for public water supply. In S Srem large groundwater accumulations are formed in quaternary fluvial and fluvial-lake deposits and sand and gravel deposits of Neogene, which are exploited for the purposes of public water supply. In quaternary aquifers, 15-25 m thick, free sub-artesian aquifers are formed, which are hydraulically connected to the River Sava.  In quaternary fluvial and fluvial-lake sand and gravel deposits (main aquifer complex), 15-50 m thick, 2-3 sub artesian - artesian aquifers are formed, divided by a semi permeable, thin bedding of silt and silty clay. In the region of Macva, the main aquifer complex consists of quaternary gravel and gravely-sand deposits, which are connected throughout the entire region. Sub artesian - artesian aquifers in the region of Macva are formed in a complex of subsequent layers of sand and gravel deposits and silt and silty clay deposits. Downstream of the town of Sabac, quaternary aquifers are of a non-uniform area and thickness. In the alluvial plains from Sabac to Prov sand-gravel deposits hardly exist, whereas in the region of Podgoricka ada they are 15-20 m thick, and 10-12 m thick in the wider area of the Kolubara River mouth. Near Ostruznica and further downstream down to the mouth of the Sava River sand-gravel deposits are 25-30 m thick.  Semi permeable roofing deposits are 3-5 m thick, and in some locations up to 15m thick.
	
	

	Aquifers formed in the quaternary deposits in the alluvial plains of the River Sava are mainly sub artesian, indirectly hydraulically connected to the River Sava.
	
	

	Rainfall, average annual and seasonal distribution

	· mainly 600-700 mm/y

· in the higher parts of the region annual precipitation is up to 800-1,000 mm/y

· the highest precipitation period is from May-July and the lowest from January-March 
	
	

	Recharge / Discharge area

	Data could not be obtained. Aquifers are recharged by the infiltration of storm water and surface waters and discharged by exploitation for water supply purposes. In alluvial regions of the Republic of Serbia, 80-90% of groundwater is recharged by surface water infiltration. 
	
	

	Level changes (m/yr) – natural, induced by pumping or other reasons

	Groundwater levels are regularly measured at all gauging stations, processed and stored. Data can be obtained at the RHMZ, but not free of charge.
	
	

	Total available annual groundwater resources (Mm3/yr)

	The total quantity of groundwater resources in 1991 was estimated at 713.8 million m3/y for the whole region of the Republic of Serbia. For the regions of Srem, Mačva and Posavo-Tamnava the estimated total available groundwater resources in 1991 was 246.5 million m3/y. This value is shared with regions 4 and 5, but to unknown amount.
	
	

	Total groundwater abstractions (Mm3/yr)

	The total annual quantity of groundwater abstractions in the regions of Srem, Mačva and Posavo-Tamnava in 1991 was 207.2 million m3/y. This value is shared with regions 4 and 5, but to unknown amount.
	
	

	Flow in/out across national boundary (Mm3/yr)

	No data could be obtained
	groundwater pollution caused or probably caused by activities in neighbouring country but at low level
	

	Groundwater flow direction and gradient across boundary

	No data could be obtained
	In shallow aquifer is towards streams equally shared, in the deeper part not known


	

	Water uses (total, by sector, principal uses, current (estimated) and future (projected))

	Groundwater is mainly used for water supply.
	60% from total water use comes from groundwater

Support of agriculture
       
(directly from shallow water table)

Drinking water: 50-75%

Irrigation,industry and thermal spa <25%
	

	Deficits and other resource concerns (e.g. quality, extremes, environmental degradation, interactions with surface water bodies/other aquifers )

	No data could be obtained.
	No depletions recorded in average trend of groundwater level decline (m/year) 
	

	2. MONITORING DATA

	Observation networks

	The first gauging stations for groundwater monitoring in Serbia & Montenegro were established in 1947. Since then the groundwater monitoring network has been developing continuously. The operation of these stations is regulated by federal laws. Gauging stations for groundwater monitoring are classified as main stations, 1st rank stations and 2nd rank stations.  Main groundwater monitoring stations consist of a few boreholes (piezometers) and are used for the water levels, temperatures (daily) and groundwater quality (twice annually) log. These boreholes are located in places representative of the wider area. 1st rank groundwater monitoring stations consist of piezometers installed in the sections perpendicular to the direction of surface water flow. 1st rank stations represent the Primary Groundwater Monitoring Network; whose purpose is to register groundwater level changes (6 times monthly) in the main aquifer complex and monitoring of groundwater quality (once annually).  2nd rank groundwater monitoring stations represent a complementary system to the Primary Groundwater Monitoring Network; these stations are located along the quadrant and triangle net between the sections. Monitoring of water levels is performed 3 times monthly.
	
	


	Serbia (1)
	Serbia (2)
	Bosnia & Herzegovina

	Maps, with available scales, GIS and remote sensing imagery

	yes
	
	

	Data archives and their adequacy

	All registered data are collected in the Institute's regional centres: Nis, Kraljevo, Valjevo, Novi Sad (central), Pozarevac, Beograd (central), and Pristina. After processing, they are stored in the Hydrologic Informational System Database. The RHMZ is the only official institution authorised for the collection and processing of hydrologic data. 
	
	

	Research centres

	· Hydro-Meteorological Institute, Republic of Serbia & Montenegro. 

· Regional Centres: Valjevo, Novi Sad, Beograd.
	
	

	2.1 Quantity

	No. of monitoring stations

	115
	Used, but Need to be improved
	

	Frequency of measurements

	· daily at the 4 main monitoring stations

· 6 times monthly at 47 1st rank monitoring stations

· 3 times monthly at 64 2nd rank monitoring stations
	
	

	Water levels

	yes
	
	

	Additional information

	none
	
	

	2.2 Quality

	No. of monitoring sites

	14
	Used, but Need to be improved
	

	Frequency of measurements

	· twice annually at 2 main monitoring stations.

· once annually at 12 monitoring stations.
	
	

	Nitrogen compounds

	?
	From sanitation and waste
	

	Major ions

	?
	
	

	Heavy metals

	?
	From industry
	

	Pesticides

	?
	From agriculture
	


	Serbia (1)
	Serbia(2)
	Bosnia & Herzegovina

	Industrial organic compounds

	
	From industry
	

	3. SIGNIFICANT ISSUES AFFECTING THE AQUIFER SYSTEM

	Water resources

	?
	
	

	Ecology of any water courses/wetlands/other

	?
	
	

	Human development/poverty issues/economic development

	?
	
	

	Other

	?
	Used but need to be improved:

Protection zones for public supplies, Treatment of  urban wastewater and Treatment of industrial effluents

Need to be applied:

Groundwater abstraction management by incentives or disincentives (subsidies, credits, energy prices, energy supply, etc.), Increasing efficiency of groundwater use, Public awareness campaigns, Vulnerability mapping for land use planning, Good agricultural practices, Groundwater integrated into river basin management and Exchange of data between countries
	

	4. POLICY AND LEGISLATIVE PROPERTIES

	National regulations that apply to aquifers: e.g. licenses for production, any statutory reporting, any controls on drilling, use of the water, etc.

	?
	
	

	Groundwater ownership, rights, etc.

	?
	
	

	Formal international agreements ratified

	?
	ICPDR etc. (used, but Need to be improved)
	

	Informal agreements/ conventions

	?
	
	

	Key institutions national level-local level

	?
	
	

	NAME AND CONTACT DETAILS OF PERSON(S) COMPLETING THIS FORM

	Prof. dr Dejan Ljubisavljević

Faculty of Civil Engineering University of Belgrade

Department of Hydraulic and Environmental Engineering

Bulevar kralja Aleksandra 73

11000 Beograd

SERBIA & MONTENEGRO 

tel: +381 11 3218 557

fax: +381 11 3370 223

e-mail: ljubisav@grf.bg.ac.yu

Branislava Jovanović, MSc CE

Faculty of Civil Engineering University of Belgrade

Department of Hydraulic and Environmental Engineering

Bulevar kralja Aleksandra 73

11000 Beograd

SERBIA & MONTENEGRO 

tel: +381 11 3218 558

fax: +381 11 3370 223

e-mail: branaj@grf.bg.ac.yu
	Prof Dr Zoran Stevanovic, Head of Department of Hydrogeology, Faculty of Mining & Geology, University of Belgrade, Belgrade, Djusina 7, Serbia, e-mail: zstev@eunet.yu 


	


[image: image49.wmf]Karst 

Areas in Greece

46


	NAME OF THE TRANSBOUNDARY AQUIFER
	29. Region of Bačka 
Shared by SERBIA and HUNGARY 



	

	Serbia 
	Hungary



	1 AQUIFER PROPERTIES

	1.1. Geographical properties

	Location of the aquifer

	Region of Banat and Bačka is part of the Province of Vojvodina
	

	Shared international boundary length (km)

	· 142 km with Croatia 
· 169 km with Hungary
· 110 km with Romania 
	

	Aquifer type

	· mainly sub artesian aquifers out of alluvial plains, intergranular media.
· to a lesser degree free sub artesian aquifers in a region of alluvial plains, intergranular media
· the lithological composition is  gravel, sandy gravel and gravely sand, sporadic sand
	

	Area extend (km2) – population resident in this area

	· 18,168,7 km2

· 1,707,858 inh. (data from 1991 census)
	

	Topography, including altitude range (m)

	mainly up to 100 m asl with some areas 100-200 m asl
	

	Geology and principal land use

	· geology: fluvial and fluvial-lake clastic incoherent and weakly coherent quaternary rocks

· the lithological composition is mainly: sand, sporadic gravely sand with thin bedding and lenses of silt and silty clay. To a lesser degree gravel, sandy gravel and gravely sand, sporadic sand.

· land use: mainly agriculture and navigation
	

	1.2. HYDROLOGICAL CHARACTERISTICS AND GROUNDWATER

	Hydrogeology

	· terrain is built of the large Neogene’s and Quaternary deposits with numerous aquifers of a different size and pore structure. Permeable rock masses (sand stone, conglomerate, breccias, limestone, etc.), and lower layers representing the main reservoirs for oil and natural gas

· sub artesian and artesian aquifers, which are the main source for water supply in the region, are formed in the main aquifer complex. In the alluvial plains of the River Danube in the region of W and S Backa, as well as in the region of Potisje downstream of the River Taras, sub artesian and artesian aquifers are indirectly connected with the Danube and Tisa Rivers. These aquifers are fed by infiltration of storm water and surface (river) waters from the periphery of the Panonian basin. Total water feed of aquifers is below exploitation, which leads to a constant drop in water levels in the larger area of the water source.
	

	Serbia 
	Hungary

	Rainfall, average annual and seasonal distribution

	In the region of Banat and Backa the mean annual precipitation is mainly less than 600 mm. The highest precipitation period is May-July and the lowest is January-March.
	

	Recharge / Discharge area

	Data could not be obtained. 

Aquifers are recharged by infiltration of storm water and river waters from the periphery of the Panonian basin and discharged by exploitation for water supply purposes. In the alluvial regions of the Republic of Serbia?, 80-90% of groundwater is recharged by surface water infiltration. 
	

	Level changes (m/yr) – natural, induced by pumping or other reasons

	Groundwater levels are regularly measured at every gauging station, processed and stored. More detailed data can be obtained at the Hydro-meteorological Institute of the Republic of Serbia & Montenegro (RHMZ), but not free of charge.
	

	Total available annual groundwater resources (Mm3/yr)

	The total quantity of groundwater resources in 1991 was estimated at 713.8 million m3/year for the whole region of the Republic of Serbia.  For the region of Banat and Backa the estimated total available groundwater resources in 1991 were 172 million m3/year.
	

	Total groundwater abstractions (Mm3/yr)

	The total annual groundwater abstraction in 1991 was 575.8 million m3/year. For the region of Banat and Backa the estimated total groundwater abstractions in 1991 were 1,18.4 million m3/year.
	

	Flow in/out across national boundary (Mm3/yr)

	In the past there have been a number of studies concerning the regime of groundwater flow, for example studies by the “Jaroslav Cerni” Water Resources Institute. These studies were made in 1986. However, the regime of groundwater flow changes over time. For example, for the Banat region the incoming water flow in 1965 was 365 l/s from Romania and 145 l/s from Hungary. In 1986 the incoming water flow was 9 l/s from Romania and 30 l/s from Hungary. The same incoming flows have been predicted for the year 2020.
	

	Groundwater flow direction and gradient across boundary

	Incoming flow from Romania comes through at an average depth of 160 m and average length of 55 km with a max. average gradient of 0.4 ‰ in 1965 and 0.009 ‰ in 1986. Groundwater abstraction in both countries was above natural recharge; therefore gradients from Romania decreased.
	

	Water uses (total, by sector, principal uses, current (estimated) and future (projected))

	Groundwater is mainly used for municipal and industrial water supply.
	

	Serbia 
	Hungary

	Deficits and other resource concerns (e.g. quality, extremes, environmental degradation, interactions with surface water bodies/other aquifers )

	In the region of Banat and Backa groundwater levels are constantly decreasing since exploitation is higher than natural recharge. There is concern about the groundwater quality in this region as the following parameters exceed the MPC: COD, humid acids, iron complex, arsenic.
	

	2. MONITORING DATA

	Observation networks

	The first gauging stations for groundwater monitoring in Serbia & Montenegro were established in 1947. Since then the groundwater monitoring network has been developing continuously. Operation of these stations is regulated by federal laws. The Republic Hydro-Meteorological Institute (RHMZ), is responsible for groundwater monitoring (water levels and quality) only in the regions of alluvial sediments
	

	Maps, with available scales, GIS and remote sensing imagery

	yes
	

	Data archives and their adequacy

	All registered data are collected in the Institute's regional centres: Nis, Kraljevo, Valjevo, Novi Sad (central), Pozarevac, Beograd (central), and Pristina. After processing, they are stored in the Hydrologic Informational System Database. The RHMZ is the only official institution authorised for hydrologic data collection and processing. 
	

	Research centres

	· Hydro-Meteorological Institute, Republic of Serbia & Montenegro. 

· Regional Centres: Novi Sad, Beograd
	

	2.1 Quantity

	No. of monitoring stations

	21
	

	Frequency of measurements

	· 6 times monthly at 45 1st ranking monitoring stations

· 3 times monthly at 98 2nd ranking monitoring stations
	

	Water levels

	yes
	

	Additional information

	none
	

	2.2 Quality

	No. of monitoring sites

	26
	

	Serbia 
	Hungary

	Frequency of measurements

	Once yearly at 26 monitoring stations
	

	Nitrogen compounds

	?
	

	Major ions

	?
	

	Heavy metals

	?
	

	Pesticides

	?
	

	Industrial organic compounds

	?
	

	3. SIGNIFICANT ISSUES AFFECTING THE AQUIFER SYSTEM

	Water resources

	?
	

	Ecology of any water courses/wetlands/other

	?
	

	Human development/poverty issues/economic development

	?
	

	Other

	?
	

	4. POLICY AND LEGISLATIVE PROPERTIES

	National regulations that apply to aquifers: e.g. licenses for production, any statutory reporting, any controls on drilling, use of the water, etc.

	?
	

	Groundwater ownership, rights, etc.

	?
	

	Formal international agreements ratified

	?
	

	Informal agreements/ conventions

	?
	

	Key institutions national level-local level

	?
	

	NAME AND CONTACT DETAILS OF PERSON(S) COMPLETING THIS FORM

	Prof. dr Dejan Ljubisavljević

Faculty of Civil Engineering, University of Belgrade

Department of Hydraulic and Environmental Engineering

Bulevar kralja Aleksandra 73

11000 Beograd

SERBIA & MONTENEGRO

tel: +381 11 3218 557

fax: +381 11 3370 223

e-mail: ljubisav@grf.bg.ac.yu

Branislava Jovanović, MSc CE

Faculty of Civil Engineering

University of Belgrade

Department of Hydraulic and Environmental Engineering

Bulevar kralja Aleksandra 73

11000 Beograd

SERBIA & MONTENEGRO 

tel: +381 11 3218 558

fax: +381 11 3370 223

e-mail: branaj@grf.bg.ac.yu
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	NAME OF THE TRANSBOUNDARY AQUIFER
	30. Region of Banat 

Shared by SERBIA and ROMANIA



	

	Serbia 
	Romania

	1 AQUIFER PROPERTIES

	1.1. Geographical properties

	Location of the aquifer

	Region of Banat and Bačka is part of the Province of Vojvodina
	GWB is situated in the Banat Plain/is included in the common Bega-Timis-Caras river basin/ pertains to the Banat Water Directorate.


	Shared international boundary length (km)

	· 169 km with Hungary
· 110 km with Romania 
	about 225 km


	Aquifer type

	· mainly sub artesian aquifers out of alluvial plains, intergranular media.
· to a lesser degree free sub artesian aquifers in a region of alluvial plains, intergranular media
· the lithological composition is  gravel, sandy gravel and gravely sand, sporadic sand
	Alluvial porous

Large deep aquifer, recharged far from the border, not connected to local surface water and groundwater



	Area extend (km2) – population resident in this area

	· 18,168,7 km2
· 1,707,858 inh. (data from 1991 census)
	· 11408 km2
· Thickness: mean =150m and max =300m.

	Topography, including altitude range (m)

	mainly up to 100 m asl with some areas 100-200 m asl
	plain/ 70 – 250 m 

	Geology and principal land use

	· geology: fluvial and fluvial-lake clastic incoherent and weakly coherent quaternary rocks

· the lithological composition is mainly: sand, sporadic gravely sand with thin bedding and lenses of silt and silty clay. To a lesser degree gravel, sandy gravel and gravely sand, sporadic sand.

· land use: mainly agriculture and navigation
	Upper Pannonian –Lower Pleistocene deposits are constituted of thin layers with fine towards medium grain-size (sands, seldom gravels), sometimes with lens aspect/ agriculture.


	Serbia 
	Romania

	1.2. HYDROLOGICAL CHARACTERISTICS AND GROUNDWATER

	Hydrogeology

	· terrain is built of the large Neogene’s and Quaternary deposits with numerous aquifers of a different size and pore structure. Permeable rock masses (sand stone, conglomerate, breccias, limestone, etc.), and lower layers representing the main reservoirs for oil and natural gas

· sub artesian and artesian aquifers, which are the main source for water supply in the region, are formed in the main aquifer complex. In the alluvial plains of the River Danube in the region of W and S Backa, as well as in the region of Potisje downstream of the River Taras, sub artesian and artesian aquifers are indirectly connected with the Danube and Tisa Rivers. These aquifers are fed by infiltration of storm water and surface (river) waters from the periphery of the Panonian basin. Total water feed of aquifers is below exploitation, which leads to a constant drop in water levels in the larger area of the water source.
	Confined aquifer situated at depth of 30-350 m, ascensional level; k = 5-15 m/day; T = 100-300 m2/day; q = 1-5 l/sec/m


	Rainfall, average annual and seasonal distribution

	In the region of Banat and Backa the mean annual precipitation is mainly less than 600 mm. The highest precipitation period is May-July and the lowest is January-March.
	Multi-annual average: 500 – 600 mm

	Recharge / Discharge area

	Data could not be obtained. 

Aquifers are recharged by infiltration of storm water and river waters from the periphery of the Panonian basin and discharged by exploitation for water supply purposes. In the alluvial regions of the Republic of Serbia?, 80-90% of groundwater is recharged by surface water infiltration. 
	Recharge makes from overlying younger porous-permeable strata, by outcroppings towards hilly zones and from rivers/ only partially by artificial outputs. 


	Level changes (m/yr) – natural, induced by pumping or other reasons

	Groundwater levels are regularly measured at every gauging station, processed and stored. More detailed data can be obtained at the Hydro-meteorological Institute of the Republic of Serbia & Montenegro (RHMZ), but not free of charge.
	No data about natural level changes; locally small drawdown only around three great chatchments.  



	Total available annual groundwater resources (Mm3/yr)

	The total quantity of groundwater resources in 1991 was estimated at 713.8 million m3/year for the whole region of the Republic of Serbia.  For the region of Banat and Backa the estimated total available groundwater resources in 1991 were 172 million m3/year.
	The total available annual groundwater resources are 122 Mm3/y


	Total groundwater abstractions (Mm3/yr)

	The total annual groundwater abstraction in 1991 was 575.8 million m3/year. For the region of Banat and Backa the estimated total groundwater abstractions in 1991 were 1,18.4 million m3/year.
	The total groundwater abstractions are 21 Mm3/y only by three great chatchments.


	Serbia 
	Romania

	Flow in/out across national boundary (Mm3/yr)

	In the past there have been a number of studies concerning the regime of groundwater flow, for example studies by the “Jaroslav Cerni” Water Resources Institute. These studies were made in 1986. However, the regime of groundwater flow changes over time. For example, for the Banat region the incoming water flow in 1965 was 365 l/s from Romania and 145 l/s from Hungary. In 1986 the incoming water flow was 9 l/s from Romania and 30 l/s from Hungary. The same incoming flows have been predicted for the year 2020.
	

	Groundwater flow direction and gradient across boundary

	Incoming flow from Romania comes through at an average depth of 160 m and average length of 55 km with a max. average gradient of 0.4 ‰ in 1965 and 0.009 ‰ in 1986. Groundwater abstraction in both countries was above natural recharge; therefore gradients from Romania decreased.
	From East (Romania) to West (Hungary) flow direction,

Hydraulic gradient across boundary = 0.0003


	Water uses (total, by sector, principal uses, current (estimated) and future (projected))

	Groundwater is mainly used for municipal and industrial water supply.
	Drinking water : 50%

Irrigation: 20%

Industry: 30%

Drinking water and local agricultural uses; in future – the same uses.



	Deficits and other resource concerns (e.g. quality, extremes, environmental degradation, interactions with surface water bodies/other aquifers )

	In the region of Banat and Backa groundwater levels are constantly decreasing since exploitation is higher than natural recharge. There is concern about the groundwater quality in this region as the following parameters exceed the MPC: COD, humid acids, iron complex, arsenic.
	Average trend of groundwater level decline (m/year): Locally, small drawdown only around three great catchments.

Increased pumping lifts or cost: local and moderate

	2. MONITORING DATA

	Observation networks

	The first gauging stations for groundwater monitoring in Serbia & Montenegro were established in 1947. Since then the groundwater monitoring network has been developing continuously. Operation of these stations is regulated by federal laws. The Republic Hydro-Meteorological Institute (RHMZ), is responsible for groundwater monitoring (water levels and quality) only in the regions of alluvial sediments
	In Romania there is a National Hydrogeological Monitoring Network  composed actually as follows: 
· for shallow groundwaters - 4000 wells with level measurements at every three days; from these wells, a number of 1200 consitutes a quality monitoring sub-network for the usual indicators, with determinations 2-4 times per year;

· for deep aquifers – 400 wells, with level measurements (every three months) and quality determinations - usual indicators (yearly).
There is also a supplementary quality monitoring network composed by 120 stations with specific determinations for each point.


	Serbia 
	Romania

	Maps, with available scales, GIS and remote sensing imagery

	yes
	NA

	Data archives and their adequacy

	All registered data are collected in the Institute's regional centres: Nis, Kraljevo, Valjevo, Novi Sad (central), Pozarevac, Beograd (central), and Pristina. After processing, they are stored in the Hydrologic Informational System Database. The RHMZ is the only official institution authorised for hydrologic data collection and processing. 
	The data archives from National Hydrogeological Monitoring Network for shallow groundwaters (levels and quality) began in 1960.


	Research centres

	· Hydro-Meteorological Institute, Republic of Serbia & Montenegro. 

· Regional Centres: Novi Sad, Beograd
	National Institute of Hydrology and Water Management, Bucharest

	2.1 Quantity

	No. of monitoring stations

	21
	Currently planned 

	Frequency of measurements

	· 6 times monthly at 45 1st ranking monitoring stations

· 3 times monthly at 98 2nd ranking monitoring stations
	

	Water levels

	yes
	no

	Additional information

	none
	none

	2.2 Quality

	No. of monitoring sites

	26
	Currently planned

	Frequency of measurements

	Once yearly at 26 monitoring stations
	

	Nitrogen compounds

	?
	usually NH4 < 0.5 mg/l; NO3< 50 mg/l

	Major ions

	?
	calcium - magnesium - bicarbonate; localy Fe and Mn  exceed  admissible limits

	Heavy metals

	?
	no

	Pesticides

	?
	no

	Industrial organic compounds

	?
	no

	3. SIGNIFICANT ISSUES AFFECTING THE AQUIFER SYSTEM

	Water resources

	?
	

	Ecology of any water courses/wetlands/other

	?
	

	Human development/poverty issues/economic development

	?
	

	Other

	?
	Need to be applied:Vulnerability mapping for land use planning and Exchange of data between countries.

Currently planned: Groundwater abstraction management by regulation (licensing, taxation,  Increasing efficiency of groundwater use, Protection zones for public supplies, Good agricultural practices, Wastewater reuse or artificial recharge,  Treatment of  urban wastewater and Treatment of industrial effluents

	4. POLICY AND LEGISLATIVE PROPERTIES

	National regulations that apply to aquifers: e.g. licenses for production, any statutory reporting, any controls on drilling, use of the water, etc.

	?
	· water law no. 107/1996

· law concerning drinking water quality no. 458/2002

· Government decision concerning protection areas no. 101/1997

· order of National Agency for Mineral Resources under approval

· technical Instructions concerning reserves and resources classifying and assessment of groundwaters no. 146/1998

	Groundwater ownership, rights, etc.

	?
	Groundwater, as all underground resources, is under state ownership.

	Formal international agreements ratified

	?
	Need to be applied: Transboundary institutions (commissions, agreements, treaties etc.)

	Informal agreements/ conventions

	?
	

	Key institutions national level-local level

	?
	National level: Ministry of Environmeni and Water Management and National Administration Romanian Water.

Local level: Water Directorates




	Serbia 
	Romania

	NAME AND CONTACT DETAILS OF PERSON(S) COMPLETING THIS FORM

	Prof. dr Dejan Ljubisavljević

Faculty of Civil Engineering, University of Belgrade

Department of Hydraulic and Environmental Engineering

Bulevar kralja Aleksandra 73

11000 Beograd

SERBIA & MONTENEGRO

tel: +381 11 3218 557

fax: +381 11 3370 223

e-mail: ljubisav@grf.bg.ac.yu

Branislava Jovanović, MSc CE

Faculty of Civil Engineering

University of Belgrade

Department of Hydraulic and Environmental Engineering

Bulevar kralja Aleksandra 73

11000 Beograd

SERBIA & MONTENEGRO 

tel: +381 11 3218 558

fax: +381 11 3370 223

e-mail: branaj@grf.bg.ac.yu
	Dr. eng. Mihai Bretotean 

Head of Hydrogeology and Environment Isotopes Department of the National Institute of Hydrology and Water Management

Soseaua Bucuresti-Ploiesti nr 97

013 686 Bucharest

ROMANIA

tel: +40 21 233 35 73
fax: +40 21 233 35 96
e-mail: mbretotean@yahoo.com
mihai.bretotean@hidro.ro
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	NAME OF THE TRANSBOUNDARY AQUIFER
	31. Miroc & Golubac 

Shared by SERBIA and ROMANIA



	

	Serbia 
	Romania

	1 AQUIFER PROPERTIES

	1.1. Geographical properties

	Location of the aquifer

	
	

	Shared international boundary length (km)

	
	

	Aquifer type

	karstic 

State border follows surface water catchment and groundwater divide, little transboundary groundwater flow.
	

	Area extend (km2) – population resident in this area

	Area: 300 km2
Thickness: mean =100m and max =300m
	

	Topography, including altitude range (m)

	
	

	Geology and principal land use

	Karstic and karstic–fissured aquifers 

Jurassic-Cretaceous
	

	1.2. HYDROLOGICAL CHARACTERISTICS AND GROUNDWATER

	Hydrogeology

	
	

	Rainfall, average annual and seasonal distribution

	
	

	Recharge / Discharge area

	
	

	Level changes (m/yr) – natural, induced by pumping or other reasons

	
	

	Total available annual groundwater resources (Mm3/yr)

	
	

	Total groundwater abstractions (Mm3/yr)

	
	

	Flow in/out across national boundary (Mm3/yr)

	Groundwater pollution caused or probably caused by activities in neighbouring country 
	

	Groundwater flow direction and gradient across boundary

	equally shared
	

	Water uses (total, by sector, principal uses, current (estimated) and future (projected))

	15%of total water use comes from groundwater

Drinking water <25%
	

	Deficits and other resource concerns (e.g. quality, extremes, environmental degradation, interactions with surface water bodies/other aquifers )

	
	

	2. MONITORING DATA

	Observation networks

	
	

	Maps, with available scales, GIS and remote sensing imagery

	
	

	Data archives and their adequacy

	
	

	Research centres

	
	

	Serbia 
	Romania

	2.1 Quantity

	No. of monitoring stations

	
	

	Frequency of measurements

	
	

	Water levels

	
	

	Additional information

	
	

	2.2 Quality

	No. of monitoring sites

	
	

	Frequency of measurements

	
	

	Nitrogen compounds & Pathogens

	From waste disposal (local and moderate)
	

	Major ions

	
	

	Heavy metals

	From industry (local but severe)
	

	Pesticides

	
	

	Industrial organic compounds

	From waste disposal (local and moderate)
	

	3. SIGNIFICANT ISSUES AFFECTING THE AQUIFER SYSTEM

	Water resources

	
	

	Ecology of any water courses/wetlands/other

	
	

	Human development/poverty issues/economic development

	
	

	Other

	Need to be applied: 

Increasing efficiency of groundwater use, Public awareness campaigns, Vulnerability mapping for land use planning, Good agricultural practices, Groundwater integrated into river basin management, Treatment of  urban wastewater, Construction of modern and secure solid landfields

Used, but need to be improved:

 Protection zones for public supplies and Treatment of industrial effluents

Currently planned: 

Exchange of data between countries
	

	4. POLICY AND LEGISLATIVE PROPERTIES

	National regulations that apply to aquifers: e.g. licenses for production, any statutory reporting, any controls on drilling, use of the water, etc.

	
	

	Groundwater ownership, rights, etc.

	Need to be applied Groundwater abstraction management by regulation (licensing, taxation)
	


	Serbia 
	Romania

	Formal international agreements ratified

	Need to be applied: Transboundary institutions (commissions, agreements, treaties, etc.)
	

	Informal agreements/ conventions

	
	

	Key institutions national level-local level

	
	

	NAME AND CONTACT DETAILS OF PERSON(S) COMPLETING THIS FORM

	1. Prof Dr Zoran Stevanovic, Head of Department of Hydrogeology, Faculty of Mining & Geology, University of Belgrade, Belgrade, Djusina 7, Serbia, e-mail: zstev@eunet.yu    a

2. MS Sasa Milanovic, researcher, Department of Hydrogeology, Faculty of Mining & Geology, University of Belgrade, Belgrade, Djusina 7, Serbia, email:milsa@rcub.bg.ac.yu.
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	NAME OF THE TRANSBOUNDARY AQUIFER
	32. Dacian basin 

Shared by SERBIA and ROMANIA



	

	Serbia 
	Romania

	1 AQUIFER PROPERTIES

	1.1. Geographical properties

	Location of the aquifer

	
	

	Shared international boundary length (km)

	
	

	Aquifer type

	Alluvial 

Large deep aquifer, recharged far from border, not connectedto local surface water and groundwater.
	

	Area extend (km2) – population resident in this area

	Area: 1000-2000 km2
Thickness: mean =300m and max =2000m
	

	Topography, including altitude range (m)

	
	

	Geology and principal land use

	Tertiary sediments: sands, conglomerates, gravels

Badenian-Pleistocene
	

	1.2. HYDROLOGICAL CHARACTERISTICS AND GROUNDWATER

	Hydrogeology

	
	

	Rainfall, average annual and seasonal distribution

	
	

	Recharge / Discharge area

	
	

	Level changes (m/yr) – natural, induced by pumping or other reasons

	
	

	Total available annual groundwater resources (Mm3/yr)

	
	

	Total groundwater abstractions (Mm3/yr)

	
	

	Flow in/out across national boundary (Mm3/yr)

	
	

	Groundwater flow direction and gradient across boundary

	From Serbia to Romania
	

	Water uses (total, by sector, principal uses, current (estimated) and future (projected))

	25%of total water use comes from groundwater

Drinking water <25%

Irrigation<25%

Industry<25%
	

	Deficits and other resource concerns (e.g. quality, extremes, environmental degradation, interactions with surface water bodies/other aquifers )

	
	

	2. MONITORING DATA

	Observation networks

	
	

	Maps, with available scales, GIS and remote sensing imagery

	
	

	Data archives and their adequacy

	
	

	Research centres

	
	

	2.1 Quantity

	No. of monitoring stations

	Need to be applied
	

	Frequency of measurements

	
	

	Water levels

	
	

	Additional information

	
	

	2.2 Quality

	No. of monitoring sites

	Need to be applied
	

	Frequency of measurements

	
	

	Nitrogen compounds 

	From natural origins (local and moderate)
	

	Major ions

	Salt and minerals: from natural origins

(local and moderate)
	

	Heavy metals

	From industry (local and moderate)
	

	Pesticides

	
	

	Industrial organic compounds

	From waste disposal (local and moderate)
	

	Pathogens

	

	Hydrocarbons

	From natural origins (local and moderate)
	

	3. SIGNIFICANT ISSUES AFFECTING THE AQUIFER SYSTEM

	Water resources

	
	

	Ecology of any water courses/wetlands/other

	
	

	Human development/poverty issues/economic development

	
	

	Other

	Need to be applied: 

Increasing efficiency of groundwater use, Public awareness campaigns, Vulnerability mapping for land use planning, Good agricultural practices, Groundwater integrated into river basin management, Treatment of  urban wastewater, Construction of modern and secure solid landfields, Exchange of data between countries

Used, but need to be improved:

 Protection zones for public supplies and Treatment of industrial effluents
	

	4. POLICY AND LEGISLATIVE PROPERTIES

	National regulations that apply to aquifers: e.g. licenses for production, any statutory reporting, any controls on drilling, use of the water, etc.

	
	

	Groundwater ownership, rights, etc.

	Need to be applied Groundwater abstraction management by regulation (licensing, taxation)
	


	Serbia 
	Romania

	Formal international agreements ratified

	Need to be applied: Transboundary institutions (commissions, agreements, treaties, etc.)
	

	Informal agreements/ conventions

	
	

	Key institutions national level-local level

	
	

	NAME AND CONTACT DETAILS OF PERSON(S) COMPLETING THIS FORM

	Prof Dr Zoran Stevanovic, Head of Department of Hydrogeology, Faculty of Mining & Geology, University of Belgrade, Belgrade, Djusina 7, Serbia, e-mail: zstev@eunet.yu 
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	NAME OF THE TRANSBOUNDARY AQUIFER
	33. Timok Alluvium/Bregovo Novo 

Shared by SERBIA and BULGARIA



	

	Serbia 
	Bulgaria

	1 AQUIFER PROPERTIES

	1.1. Geographical properties

	Location of the aquifer

	
	

	Shared international boundary length (km)

	
	

	Aquifer type

	Alluvial 

State border follows surface water catchment and groundwater divide, little transboundary groundwater flow
	Porous alluvial

	Area extend (km2) – population resident in this area

	Area: 200 km2
Thickness: mean = 5m and max =20m
	137 km2

	Topography, including altitude range (m)

	
	

	Geology and principal land use

	alluvial sediments: sands, conglomerates, gravels.

Quaternary
	

	1.2. HYDROLOGICAL CHARACTERISTICS AND GROUNDWATER

	Hydrogeology

	
	

	Rainfall, average annual and seasonal distribution

	
	

	Recharge / Discharge area

	
	

	Level changes (m/yr) – natural, induced by pumping or other reasons

	
	

	Total available annual groundwater resources (Mm3/yr)

	
	

	Total groundwater abstractions (Mm3/yr)

	
	

	Flow in/out across national boundary (Mm3/yr)

	
	

	Groundwater flow direction and gradient across boundary

	From Serbia to Romania
	

	Water uses (total, by sector, principal uses, current (estimated) and future (projected))

	15%of total water use comes from groundwater

Drinking water <25%

Irrigation<25%
	(Important aquifer  for water supply)

Drinking, irrigation and agriculture

	Deficits and other resource concerns (e.g. quality, extremes, environmental degradation, interactions with surface water bodies/other aquifers )

	
	

	2. MONITORING DATA

	Observation networks

	
	Qualitative monitoring network under the Ministry of Environmnet and Water

Quantitative monitoring network under the National Institute of Hydrolgy and Meteorology

	Maps, with available scales, GIS and remote sensing imagery

	
	Yes

	Serbia 
	Bulgaria

	Data archives and their adequacy

	
	Quality data base is available and user interface as well in ExEA.

Under official contract MoEW receives groundwater levels and sprin discharge measurement data from NIMH.



	Research centres

	
	

	2.1 Quantity

	No. of monitoring stations

	Used, but need to be improved
	

	Serbia 
	Bulgaria

	Frequency of measurements

	
	

	Water levels

	
	

	Additional information

	
	

	2.2 Quality

	No. of monitoring sites

	Used, but need to be improved
	2 MoEW stations

	Frequency of measurements

	
	

	Nitrogen compounds 

	
	

	Major ions

	
	

	Heavy metals

	From mining industry (widespread and severe)
	

	Pesticides

	
	

	Industrial organic compounds

	From mining industry (widespread and severe)
	

	Pathogens

	From waste disposal (local and moderate)
	

	Organic pollutants

	From waste disposal (widespread but moderate)
	

	3. SIGNIFICANT ISSUES AFFECTING THE AQUIFER SYSTEM

	Water resources

	
	

	Ecology of any water courses/wetlands/other

	
	

	Human development/poverty issues/economic development

	
	

	Serbia 
	Bulgaria

	Other

	Need to be applied: 

Increasing efficiency of groundwater use, Public awareness campaigns, Vulnerability mapping for land use planning, Good agricultural practices, Groundwater integrated into river basin management, Exchange of data between countries

Used, but need to be improved:

 Protection zones for public supplies, Treatment of  urban wastewater and Treatment of industrial effluents
	

	4. POLICY AND LEGISLATIVE PROPERTIES

	National regulations that apply to aquifers: e.g. licenses for production, any statutory reporting, any controls on drilling, use of the water, etc.

	
	· Water Act (1999) 

· Ordinance for Establishing of Sensitive Zones 

· Regulation N-1 of July 2000 on the Exploration,Use and Protection of Groundwater Promulgated, Stae Gazette No. 57/14.07.2000-effective 14.07.2000 corrected,SG No.64/4.08.2000 

· Regulation N-2 of 16 October 2000 on the protection of waters against pollution caused by nitrates from agricultural sources promulgated, State Gazette No.57/14.07.2000.

· Regulation N-5 of 8 November 2000 on the procedure and manner for establishment of networks and on the operation of the national water monitoring system promulgated, State Gazette No.95/21.11.2000 (effective 21.11.2000)

	Groundwater ownership, rights, etc.

	Need to be applied Groundwater abstraction management by regulation (licensing, taxation)
	

	Formal international agreements ratified

	Need to be applied: Transboundary institutions (commissions, agreements, treaties, etc.)
	

	Informal agreements/ conventions

	
	

	Key institutions national level-local level

	
	

	NAME AND CONTACT DETAILS OF PERSON(S) COMPLETING THIS FORM

	Prof Dr Zoran Stevanovic, Head of Department of Hydrogeology, Faculty of Mining & Geology, University of Belgrade, Belgrade, Djusina 7, Serbia

e-mail: zstev@eunet.yu 


	Rossitza Gorova 

Head expert on groundwater in the

Executive Environment Agency at the Ministry of Environment and Water

e-mail: gorova@nfp-bg.eionet.eu.int
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	NAME OF THE TRANSBOUNDARY AQUIFER
	34. Stara Planina/Salash Montana
Shared by SERBIA and BULGARIA



	

	Serbia 
	Bulgaria

	1 AQUIFER PROPERTIES

	1.1. Geographical properties

	Location of the aquifer

	
	

	Shared international boundary length (km)

	
	

	Aquifer type

	Karstic

Surface water and groundwater divides separate from state border, rechargein one country, discharge in adjacent.
	karst

	Area extend (km2) – population resident in this area

	Area: 500 km2
Thickness: mean = 100m and max =400m
	67.1 km2

	Topography, including altitude range (m)

	
	

	Geology and principal land use

	karstic and karstic–fissured aquifers, alluvium sporadically 

 Triassic-Cretaceous and Quaternary
	

	1.2. HYDROLOGICAL CHARACTERISTICS AND GROUNDWATER

	Hydrogeology

	
	

	Rainfall, average annual and seasonal distribution

	
	

	Recharge / Discharge area

	
	

	Level changes (m/yr) – natural, induced by pumping or other reasons

	
	

	Total available annual groundwater resources (Mm3/yr)

	
	

	Total groundwater abstractions (Mm3/yr)

	
	

	Flow in/out across national boundary (Mm3/yr)

	
	

	Groundwater flow direction and gradient across boundary

	From Serbia to Romania
	

	Water uses (total, by sector, principal uses, current (estimated) and future (projected))

	50%of total water use comes from groundwater

Support of agriculture(directly from shallow water table)

Drinking water = 25-50%

Irrigation <25%,industry<25%,

thermal spa<25% ,livestock <25%
	Drinking water and irrigation 

	Deficits and other resource concerns (e.g. quality, extremes, environmental degradation, interactions with surface water bodies/other aquifers )

	Reduced baseflow and springflow (Local and moderate)
Degradation of ecosystems (Local and moderate)
Polluted water drawn into aquifer (Local and moderate)
	


	Serbia 
	Bulgaria

	2. MONITORING DATA

	Observation networks

	
	Qualitative monitoring network under the Ministry of Environmnet and Water

Quantitative monitoring network under the National Institute of Hydrolgy and Meteorology

	Maps, with available scales, GIS and remote sensing imagery

	
	Yes

	Data archives and their adequacy

	
	Quality data base is available and user interface as well in ExEA.

Under official contract MoEW receives groundwater levels and sprin discharge measurement data from NIMH.



	Research centres

	
	

	2.1 Quantity

	No. of monitoring stations

	Need to be applied
	

	Serbia 
	Bulgaria

	Frequency of measurements

	
	

	Water levels

	
	

	Additional information

	
	

	2.2 Quality

	No. of monitoring sites

	Need to be applied
	MoEW and  NIMH stations

	Frequency of measurements

	
	

	Nitrogen compounds 

	From waste disposal(Local and moderate)
	

	Major ions

	
	

	Heavy metals

	From industry (local and severe)
	

	Pesticides

	
	

	Industrial organic compounds

	From mining industry (widespread and severe)
	

	Pathogens

	From waste disposal (local and moderate)
	

	Organic pollutants

	From waste disposal (widespread but moderate)
	

	3. SIGNIFICANT ISSUES AFFECTING THE AQUIFER SYSTEM

	Water resources

	
	

	Ecology of any water courses/wetlands/other

	
	

	Human development/poverty issues/economic development
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	NAME OF THE TRANSBOUNDARY AQUIFER
35. Nishava & Tran Karst
Shared by SERBIA and BULGARIA



	Serbia 

Bulgaria

1 AQUIFER PROPERTIES

	1.1. Geographical properties

	Location of the aquifer

	
	

	Shared international boundary length (km)

	
	

	Aquifer type

	karst
	karst

	Area extend (km2) – population resident in this area

	
	231.2 km2

	Topography, including altitude range (m)

	
	

	Geology and principal land use

	
	

	1.2. HYDROLOGICAL CHARACTERISTICS AND GROUNDWATER

	Hydrogeology

	
	

	Rainfall, average annual and seasonal distribution

	
	

	Recharge / Discharge area

	
	

	Level changes (m/yr) – natural, induced by pumping or other reasons

	
	

	Total available annual groundwater resources (Mm3/yr)

	
	

	Total groundwater abstractions (Mm3/yr)

	
	

	Flow in/out across national boundary (Mm3/yr)

	
	

	Groundwater flow direction and gradient across boundary

	
	

	Water uses (total, by sector, principal uses, current (estimated) and future (projected))

	
	Drinking water and irrigation 

	Deficits and other resource concerns (e.g. quality, extremes, environmental degradation, interactions with surface water bodies/other aquifers )

	
	

	2. MONITORING DATA

	Observation networks

	
	Qualitative monitoring network under the Ministry of Environmnet and Water

Quantitative monitoring network under the National Institute of Hydrolgy and Meteorology

	Maps, with available scales, GIS and remote sensing imagery

	
	Yes

	Data archives and their adequacy

	
	Quality data base is available and user interface as well in ExEA.

Under official contract MoEW receives groundwater levels and sprin discharge measurement data from NIMH.



	Research centres

	
	

	2.1 Quantity

	No. of monitoring stations

	
	

	Serbia 
	Bulgaria

	Frequency of measurements

	
	

	Water levels

	
	

	Additional information

	
	

	2.2 Quality

	No. of monitoring sites

	
	MoEW and  NIMH stations

	Frequency of measurements

	
	

	Nitrogen compounds 

	
	

	Major ions

	
	

	Heavy metals

	
	

	Pesticides

	
	

	Industrial organic compounds

	
	

	Pathogens

	
	

	Organic pollutants

	
	

	3. SIGNIFICANT ISSUES AFFECTING THE AQUIFER SYSTEM

	Water resources

	
	

	Ecology of any water courses/wetlands/other

	
	

	Human development/poverty issues/economic development

	
	

	Other

	
	

	4. POLICY AND LEGISLATIVE PROPERTIES

	National regulations that apply to aquifers: e.g. licenses for production, any statutory reporting, any controls on drilling, use of the water, etc.

	
	· Water Act (1999) 

· Ordinance for Establishing of Sensitive Zones 

· Regulation N-1 of July 2000 on the Exploration,Use and Protection of Groundwater Promulgated, Stae Gazette No. 57/14.07.2000-effective 14.07.2000 corrected,SG No.64/4.08.2000 

· Regulation N-2 of 16 October 2000 on the protection of waters against pollution caused by nitrates from agricultural sources promulgated, State Gazette No.57/14.07.2000.

· Regulation N-5 of 8 November 2000 on the procedure and manner for establishment of networks and on the operation of the national water monitoring system promulgated, State Gazette No.95/21.11.2000 (effective 21.11.2000)

	Groundwater ownership, rights, etc.

	
	

	Formal international agreements ratified

	
	

	Informal agreements/ conventions

	
	

	Serbia 
	Bulgaria

	Key institutions national level-local level

	
	

	NAME AND CONTACT DETAILS OF PERSON(S) COMPLETING THIS FORM

	
	Rossitza Gorova 

Head expert on groundwater in the

Executive Environment Agency at the Ministry of Environment and Water

e-mail: gorova@nfp-bg.eionet.eu.int




[image: image56.wmf]53


	NAME OF THE TRANSBOUNDARY AQUIFER
	36. ZEMEN KARST WATERBEARING MASSIF 

Shared by Bulgaria, Serbia (N/A)

	Bulgaria
	Serbia 

	1 AQUIFER PROPERTIES

	1.1. Geographical properties

	Location of the aquifer

	Stuma River catchment
	

	Shared international boundary length 

	ca. 8 km
	

	Aquifer type

	karst-fissured
	

	Area extend – population resident in this area

	216.9 km2
	

	Topography, including altitude range 

	 ?
	

	Geology and principal land use

	The geological age is Middle- Upper Triassic and petrographically it may be described as dolomites and dolomitic limestones, nobular or fine bedded limestones, aphanitic limestones, T3- conglomerates, sandstones and argillites. The limestones and dolomites are karstified and surface and underground karstic forms are available. The unconfined and confined part of the karst basin is available. There are many springs, some of which have warm water up to 21oC. Recharge is due to precipitation, irrigation and rivers and from deeper groundwater bodies – from Triassic rocks situated under the Radomir graben.
	

	1.2. HYDROLOGICAL CHARACTERISTICS AND GROUNDWATER

	Hydrogeology

	?
	

	Rainfall, average annual and seasonal distribution

	?
	

	Recharge / Discharge area

	?
	

	Level changes – natural, induced by pumping or other reasons

	?
	

	Total available annual groundwater resources

	?
	

	Total groundwater abstractions 

	
	

	Flow in/out across national boundary

	?
	

	Bulgaria
	Serbia 

	Groundwater flow direction and gradient across boundary

	
	

	Water uses (total, by sector, principal uses, current (estimated) and future (projected))

	Drinking water, irrigation
	

	Deficits and other resource concerns (e.g. quality, extremes, environmental degradation, interactions with surface water bodies/other aquifers )

	?
	

	2. MONITORING DATA

	Observation networks

	Ministry of Environment and Water (MoEW) and NIMH monitoring networks are available
	

	Bulgaria
	Serbia & Montenegro

	Maps, with available scales, GIS and remote sensing imagery

	GIS maps are available with the points in ExEA
	

	Data archives and their adequacy

	Oracle data base with quality data is available in ExEA
	

	Research centres

	Regional laboratories – under ExEA, ExEA,  NIMH
	

	2.1 Quantity

	No. of monitoring stations

	2
	

	Frequency of measurements

	12 times annually
	

	Water levels

	recharge for the springs
	

	Additional information

	· 798 Captured Karst Spring - Gorno Uino

· 86 Captured Karst Spring – Polska Skakavitca
	

	2.2 Quality

	No. of monitoring sites

	1- MoEW and 4 for NIMH
	

	Frequency of measurements

	not clear
	

	Nitrogen compounds

	not clear
	

	Major ions

	not clear
	

	Heavy metals

	not clear
	

	Pesticides

	no
	

	Industrial organic compounds

	no
	

	3. SIGNIFICANT ISSUES AFFECTING THE AQUIFER SYSTEM

	Water resources

	?
	

	Bulgaria
	Serbia 

	Ecology of any water courses/wetlands/other

	?
	

	Human development/poverty issues/economic development

	?
	

	Other

	?
	

	4. POLICY AND LEGISLATIVE PROPERTIES

	National regulations that apply to aquifers: e.g. licenses for production, any statutory reporting, any controls on drilling, use of the water, etc.

	?
	

	Groundwater ownership, rights, etc.

	?
	

	Formal international agreements ratified

	?
	

	Informal agreements/ conventions

	?
	

	Key institutions national level-local level

	NAME AND CONTACT DETAILS OF PERSON(S) COMPLETING THIS FORM

	Mrs. Rossitza Borissova Gorova

Head expert in the Executive Environment Agency at the Ministry of Environment and Water 

136 Tzar Boris III blvd

Sofia 1618 

BULGARIA

tel:  +35 92 95 59 825, +35 92 949 6417

fax: +35 92 95 59 015

e-mail: gorova@nfp-bg.eionet.eu.int
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	NAME OF THE TRANSBOUNDARY AQUIFER
	37. FYROM-SW Serbia
Shared by FYROM and SERBIA
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	NAME OF THE TRANSBOUNDARY AQUIFER
	38. FYROM-Central Serbia
Shared by FYROM and SERBIA
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	NAME OF THE TRANSBOUNDARY AQUIFER
	39. Tetovo-Gostivar
Shared by FYROM and SERBIA



	

	FYROM
	Serbia

	1 AQUIFER PROPERTIES

	1.1. Geographical properties

	Location of the aquifer

	In the  area between Mts. Zeden, Suva and Sara
	

	Shared international boundary length (km)

	
	

	Aquifer type

	karst
	

	Area extend (km2) – population resident in this area

	
	

	Topography, including altitude range (m)

	
	

	Geology and principal land use

	
	

	1.2. HYDROLOGICAL CHARACTERISTICS AND GROUNDWATER

	Hydrogeology

	
	

	Rainfall, average annual and seasonal distribution

	
	

	Recharge / Discharge area

	
	

	Level changes (m/yr) – natural, induced by pumping or other reasons

	
	

	Total available annual groundwater resources (Mm3/yr)

	
	

	Total groundwater abstractions (Mm3/yr)

	
	

	Flow in/out across national boundary (Mm3/yr)

	
	

	Groundwater flow direction and gradient across boundary

	
	

	Water uses (total, by sector, principal uses, current (estimated) and future (projected))

	
	

	Deficits and other resource concerns (e.g. quality, extremes, environmental degradation, interactions with surface water bodies/other aquifers )

	
	

	2. MONITORING DATA

	Observation networks

	
	

	Maps, with available scales, GIS and remote sensing imagery

	
	

	Data archives and their adequacy

	
	

	Research centres

	
	

	2.1 Quantity

	No. of monitoring stations

	
	

	FYROM
	Serbia

	Frequency of measurements

	
	

	Water levels

	
	

	Additional information

	
	

	2.2 Quality

	No. of monitoring sites

	
	

	Frequency of measurements

	
	

	Nitrogen compounds 

	
	

	Major ions

	
	

	Heavy metals

	
	

	Pesticides

	
	

	Industrial organic compounds

	
	

	Pathogens

	
	

	Organic pollutants

	
	

	3. SIGNIFICANT ISSUES AFFECTING THE AQUIFER SYSTEM

	Water resources

	
	

	Ecology of any water courses/wetlands/other

	
	

	Human development/poverty issues/economic development

	
	

	Other

	
	

	4. POLICY AND LEGISLATIVE PROPERTIES

	National regulations that apply to aquifers: e.g. licenses for production, any statutory reporting, any controls on drilling, use of the water, etc.

	
	

	Groundwater ownership, rights, etc.

	
	

	Formal international agreements ratified

	
	

	Informal agreements/ conventions

	
	

	FYROM
	Serbia

	Key institutions national level-local level

	
	

	NAME AND CONTACT DETAILS OF PERSON(S) COMPLETING THIS FORM
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	NAME OF THE TRANSBOUNDARY AQUIFER
	40. Bistra-Stogovo
Shared by FYROM and ALBANIA
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NAME OF THE TRANSBOUNDARY AQUIFER
	41. Jablanica
Shared by FYROM and ALBANIA



	



	NAME OF THE TRANSBOUNDARY AQUIFER
	42. Ohrid Lake
Shared by FYROM and ALBANIA



	



	NAME OF THE TRANSBOUNDARY AQUIFER
	43. Vjosa / Pogoni Aquifer

Shared by Albania & Greece



	

	ALBANIA
	GREECE

	1 AQUIFER PROPERTIES

	1.1. Geographical properties

	Location of the aquifer

	The massif extends from the Kardhiqi valley in the NW and beyond the state boundary with Greece in the SE. The Mali I Gjere massif is an asymmetric anticline structure overturned. The E side descends in the NE at an angle of 25-30° while the W side is detached tectonically till to riding.
	The karstic aquifer of Pogoniou is located W of the Ioannina prefecture near the Greek-Albanian border in the Nemertsika-Pogonianis mass, about 60 km from Ioannina.

	Shared international boundary length (km)

	Shared international boundary length is 20km.
	The length of the national borders in the system is ca. 30 km.

	Aquifer type

	The aquifer type is carbonatic.
	The system is characterised as karstic because it is developed in the carbonic formations of the Ionic zone.

	Area extent (km2) – population resident in this area

	The surface of carbonatic part is 442km2.
	The total area of the system, as evaluated in a former collaboration between the two countries, is ca. 700 km2 and it is equally distributed between the two countries. The population of the Pogoniou area (on the Greek side) is about 7,000 inh.

	Topography, including altitude range (m)

	The highest point is 1,589m and the lowest point is 150m (Bistrica source).
	The morphology of the area is characterised by the intensive relief with very big slopes and deep gorges (Drinou, Gormou, Aoou). The altitude ranges between 400 m (river bed of Kalama and Aoou) and 2,550 m (peaks of Mount Nemertsika).

	Geology and principal land use

	?
	· Ionic tectonic zone structure. It is a succession of large elongate anticline and syncline with a general direction NNW-SSE (Pindos direction).

· in anticlines like those of Nomertsika there are carbonic formations and in synclines formations of flysch

· the main land use is cattle breeding.

	ALBANIA
	GREECE

	1.2. HYDROLOGICAL CHARACTERISTICS AND GROUNDWATER

	Hydrogeology

	?
	The hydrogeological conditions of the area are complicated because of the recharge and function mechanisms of the big karstic springs. The tectonic and the hydrolithological behaviour of the geologic formations play a leading role in the configuration of the geometric and quality characteristics of the partial aquifers. On the Greek side the large traverse, into the anticline structure, split of Doliana brings in tectonic contact the limestone aquifers of the system and the plasters. The big discharge springs of Kalama, Gormou and Drinou (Rogozi) appear along the split. The contact of the aquifers with the plasters is obvious from the high concentration of SO4 (300-800 mg/l). The system covers a total of ca. 700 km2 equally distributed between the two countries. 

	Rainfall, average annual and seasonal distribution

	· annual volume of precipitation is 30 m3/s.

· annual average precipitation that falls over the surface of the carbonatic massif (442 km2) is 2,200 mm/vit
· discharge is 16m3/s, which makes up only 65% of the water value that drains from the massif
	The annual rainfall is between 1,300 and 1,700 mm with 80% of the rainfall occurring between October and April. Snowfall, a significant parameter in the area, is included.

	Recharge / Discharge area

	47 main springs are identified in the Vjosa basin. In most cases the discharge is fairly stable, 12 springs yield more than 1 m³/s and some of the biggest springs in the country are found there, for example the Syri i Kalter (Blue eye), with a discharge of about 20 m³/s, the Spring of Kelcyra, Uji i Ftohte (cold water) near Tepelena etc. 
	The main discharge points of the aquifer system on the Greek side are the Gramousti and Agioi springs and Lake Jaravina at the Kalamos river, Ragozi spring at the Drinos River and Mana Nerou spring at the Aoos River. The total discharge of these springs is 2,5 m3/s.

	Level changes (m/yr) – natural, induced by pumping or other reasons

	?
	The fluctuation of the aquifer level depends on the level of rainfall, the active porosity of the limestone and oodles parameters that have to do with nature (lithology, stratigraphy, tectonic etc.). The fluctuation of the water levels at the various hydropoints of observation is between 2 and 12 m. These changes are not due to pumping, and are insignificant compared with the total groundwater reserves.


	ALBANIA
	GREECE

	Total available annual groundwater resources (Mm3/yr)

	· extraordinarily big karst water resources are drained in the Vjosa River from the massif of Mali Gjere, Lunxheria and Dhembeli mountains

· a karst massif has developed on the E side of the Mali Gjere Mountain. 

· In the Drinos River basin, with its abundant groundwater resources, two hydraulic phenomenon are expressed: the intensive underground trans-basin discharge of karst water and the intensive interaction between karst water basins and alluvial porous water. These phenomena determine groundwater resources management 
	The total yearly available ground water resources are around 85x106 m3/y.

	Total groundwater abstractions (Mm3/yr)

	The sources of Bistrica drain in the W of Muzina at an altitude of between 152-170m. Average discharge of these sources is estimated at 18m3/sec of water. The source of the Viroi drains at an altitude of 195m and represents the lowest point of limestones on the E side of this structure. Maximal discharge is more than 30m3/sec. The other sources that drain the massif are: Sotira sources, Koshovica, Leshnica, Vrise Kardhikaqi with discharges that oscillate between 30-450 l/sec. Estimated annual average discharge is 1m3/sec.
	The total drawdown of groundwater from the system is about 0,8x106 m3/y.

	Flow in/out across national boundary (Mm3/yr)

	?
	There are no inflows and outflows along the borders.

	Groundwater flow direction and gradient across boundary

	?
	?

	Water uses (total, by sector, principal uses, current (estimated) and future (projected))

	The water is used for drinking, irrigation and hydropower of Bistrica.
	· 0,8x106 m3/y of water pumped from the system is used for the water supply needs of the Pogoniou region

· about 2x106 m3/y of the water from the springs is used for the full cover of the water supply needs

· substantial areas of Parakalamou and Kakavia are irrigated from the springs of Gramousti, Lake Tzaravina and Rogozi

· water from the Agioi spring and from Lake Tzaravina is also used for fish farming

· as far as future management suggestions are concerned, the system could be used as an alternative solution for the water supply needs of Ioannina and nearby municipalities. Many suggestions and preliminary plans have been made for the transportation of water from the Amarantou springs.


	ALBANIA
	GREECE

	Deficits and other resource concerns (e.g. quality, extremes, environmental degradation, interactions with surface water bodies/other aquifers )

	Water is of good quality and the hardness varies from low to medium, except near the Ionian coast, where it reaches 20-30 German degrees.
	The system does not have a water shortage or any type of degradation because there is a very low level of human activity in the area.  As far as the water quality of the system is concerned, two water categories can be distinguished:
· waters with low concentration in metals 

· waters with medium-high concentration in metals 

Waters from the springs of Kefalovriso, Agioi, Dolo, Glava, Amarantos, etc. belong to the first category. The electric conductivity of these spring waters is between 280-330mS/cm/250C. Waters from the springs of the system’s lower and deeper zone belong to the second category. The waters of this category are in touch with plasters. The electric conductivity is 500-1700 mS/cm/250 C and the SO4 from 500 mg/l to 800 mg/l.

	2. MONITORING DATA

	Observation networks

	There is no permanent network for monitoring purposes.
	?

	Maps, with available scales, GIS and remote sensing imagery

	?
	?

	Data archives and their adequacy

	?
	?

	Research centres

	?
	Institute of Geology and Mineral Exploration (IGME)

	2.1 Quantity

	No. of monitoring stations

	
	The quantity characteristics of the aquifer are systematically monitored at 12 hydropoints (7 springs and 5 drills). 

	Frequency of measurements

	?
	Monthly at the main hydropoints, but the maintenance of this timeline depends on the flow of the economic parameters from the various programmes. 

	Water levels

	?
	Measurements of the water supply and water level are also periodically taken at springs and drills of minor importance.

	Additional information

	?
	?

	2.2 Quality

	No. of monitoring sites

	?
	The quality parameters of the aquifer, especially the hydrochemical status of the system waters, are monitored from the same water points. Circumstantial measurements of the chemical analyses from the Agioi springs (higher zone) and Gramousti (lower karstic zone) are presented below.

	Frequency of measurements

	?
	?

	ALBANIA
	GREECE

	Nitrogen compounds, Major ions, Heavy metals, Pesticides, 

Industrial organic compounds

	?
	· Agioi spring: PH:7,72, E.C.:329 mS/cm/250 C, Ca++ : 59,31 mg/l,  Mg++ : 2,43 mg/l, Na+ : 2,29 mg/l, K: 0,78 mg/l, NH4: 0,0 mg/l, HCO3: 176,93 mg/l, CL: 7,09 mg/l, SO4: 4.32 mg/l,  NO3: 8,67 mg/l, NO2: 0,0 mg/l.

· Gramousti spring: PH:7,56, E.C.:1464 mS/cm/250 C, Ca++ : 221,24 mg/l,  Mg++ : 126,91 mg/l, Na+ : 3,21 mg/l, K: 0,39 mg/l, NH4: 0,0 mg/l, HCO3: 166,56 mg/l, CL: 10,63 mg/l, SO4: 967,81 mg/l,  NO3: 1,86 mg/l, NO2: 0,0 mg/l. 

· Until now the rates for heavy metals are below the normal values.

	3. SIGNIFICANT ISSUES AFFECTING THE AQUIFER SYSTEM

	Water resources

	?
	The water resources of the Pogoniou-Nemertsika karstic system are of great importance for the two countries (Greece and Albania) and their proper use will contribute to the development of the area in a determinative way. . The underwater outflow from the system supplies the Kalama and Aoos Rivers with water during the dry periods.

	Ecology of any water courses/wetlands/other

	?
	?

	Human development/poverty issues/economic development

	?
	minimum level of human activity in the area

	Other

	?
	?

	4. POLICY AND LEGISLATIVE PROPERTIES

	National regulations that apply to aquifers: e.g. licenses for production, any statutory reporting, any controls on drilling, use of the water, etc.

	?
	As far as the Greek side of the system is concerned, all the laws of the Greek state (law 1739/87) and also the European Union’s directive 2000/60, are implemented. 

	Groundwater ownership, rights, etc.

	?
	At a local level, the management and control are under the jurisdiction of Ipiros district and the prefecture of Ioannina, to which the aquifer’s area of recharge belong. The municipalities of Ano Pogoniani, Delvinakiou, Konitsa and the community of Pogoniani also have an important role in the management of the aquifer water resources, as the aquifer extends under the area of their jurisdiction.

	Formal international agreements ratified

	?
	?

	Informal agreements/ conventions

	?
	?

	Key institutions national level-local level

	?
	?


	ALBANIA
	GREECE

	NAME AND CONTACT DETAILS OF PERSON(S) COMPLETING THIS FORM

	Dr. Miriam Bogdani Ndini

Hydrometeorological Institute

Department of Hydrology

Groundwater Section 

Durresi Street,  No. 219

Tirana

ALBANIA

tel/fax : + 355 4 22 35 18

tel : + 355 4 22 24 39

e-mail: mbogdani@hotmail.com
Msc. Entela Vako

Hydrometeorological Institute

Durresi Street, No. 219

Tirana

ALBANIA

tel/fax: + 355 4 22 35 18

tel: + 355 4 22 24 39

e-mail: entelavako@yahoo.com
	Dr. Eyaggelos Nikolaou

Hydrogeologist

Institute of Geology and Mineral Exploration (IGME)




	NAME OF THE TRANSBOUNDARY AQUIFER
	44. KARSTIC AQUIFER OF MOUNT MOURGANA

Shared by Greece, Albania (N/A)

	Greece
	Albania

	1 AQUIFER PROPERTIES

	1.1. Geographical properties

	Location of the aquifer

	The karstic aquifer of Mourgana is located in the mountain of Mourgana and on Greek territory occupies parts of the regions of Thesprotias and Ioannina. The area is located about 40 km W of Ioannina and belongs to the municipality of Filiata.
	

	Shared international boundary length 

	The length of the national borders is ca. 30 km.
	

	Aquifer type

	It is a karstic aquifer developed in the limestones of the Ionic geotectonic zone.
	

	Area extend – population resident in this area

	It develops over a total area of 800 km2 (200 km2 on Greek territory) and hosts a population of about 7,000 inh. (on Greek territory) 
	

	Topography, including altitude range 

	The topographic relief of the area is mountainous with big slopes and altitudes between 300-1800 m (Mourganas peak).
	

	Geology and principal land use

	Geologically the area belongs to the Ionic geotectonic zone, which is characterised by the succession of large carbonic anticline and flysch syncline with a general direction NNW-SSE. The flysch is being developed in syncline of Botsara-Argyrokastro. The carbon chain of the Ionic (Jurasic – Iocenic) is being developed on the anticline of Mourgana. In the E, the anticline is pushed from the flysch of the syncline of Tsamanta-Delvinou.  On Greek territory and in the aquifers recharge area there is almost no activity except a small stock farm.
	

	1.2. HYDROLOGICAL CHARACTERISTICS AND GROUNDWATER

	Hydrogeology

	The hydrogeological conditions of the area are configured by climatic conditions, by the tectonic structure and by the hydrolithic properties of the geological formations. The contact between the impermeable flysch and the permeable limestone is a determent parameter for the configuration of the aquifer’s drainage. The ground level for the karstification is the river bed of Kalama on the Greek side and the uprush level of the big karstic spring of Bristitsa on the Albanian side. The karst aquifer contains water with low conductivity (280-330 μS/cm/25oC) 
	?

	Rainfall, average annual and seasonal distribution

	· annual average rainfall is about 1,244-1,640 mm

· ca. 75% of the annual rainfall is distributed between October and March
	?

	Greece
	Albania

	Recharge / Discharge area

	The main discharge for the Greek territory is the Lista spring (Qmed = 1.5 m3/s), which spurts from the river bed of Kalama (altitude 260m). On the Albanian side the main discharge point is the Bistritsa spring (Qmed = 10 m3/s). The total recharge area of the karstic system was estimated (in a prior agreement between the two sides) as being 800 km2. On the Greek side the recharge area covers ca. 200 km2.
	?

	Level changes – natural, induced by pumping or other reasons

	The groundwater piezometric surface fluctuations vary from 1 to 2.5 m.
	?

	Total available annual groundwater resources

	The available amount of groundwater on Greek territory is about 35x106/y.
	?

	Total groundwater abstractions 

	There is no groundwater abstraction on Greek territory.
	?

	Flow in/out across national boundary

	The aquifer has no other discharge points except for the natural springs (Listas spring, Tsamanta spring, and Lia spring) for irrigation and water supply needs. These springs cover the water supply needs of the municipality of Filiata (ca. 10,000 inh.). There are no inflows and outflows along the borders.
	?

	Groundwater flow direction and gradient across boundary

	The karst groundwater flow conditions offer the possibility for rational groundwater resources exploitation and management planning, targeting economic development in Greece and Albania 
	?

	Water uses (total, by sector, principal uses, current (estimated) and future (projected))

	Except for supplying water to the municipalities the aquifer springs are used for irrigating small areas and for fish culture (Lista spring). In the future, the aquifer system could cover the water supply needs of the Thesprotias district (especially Igoumenitsa and the coastal settlements). In a future management plan, the system could cover a part or all the water supply needs of Corfu island.
	?

	Deficits and other resource concerns (e.g. quality, extremes, environmental degradation, interactions with surface water bodies/other aquifers )

	The discharge water of the system towards the Greek side is characterised by a low concentration of salts (T.D.S.< 300 mg/l). Environmentally the system is in very good condition because of the low level of human activity in the aquifer’s recharge area.
	?

	2. MONITORING DATA

	Observation networks

	?
	?

	Maps, with available scales, GIS and remote sensing imagery

	?
	?

	Greece
	Albania

	Data archives and their adequacy

	?
	?

	Research centres

	?
	?

	2.1 Quantity

	No. of monitoring stations

	The quantity characteristics of the aquifer are monitored at 7 stations (5 springs and 2 drills).
	

	Frequency of measurements

	· monthly for the main discharge (Lista spring)

· six-monthly (wet and dry period) for the other water points.
	?

	Water levels

	?
	?

	Additional information

	?
	?

	2.2 Quality

	No. of monitoring sites

	The quality parameters of the aquifer are monitored at the same water points.
	

	Frequency of measurements

	The frequency of the measurements is the same as the frequency for the quantity measurements.
	?

	The chemical identity of the aquifer as reflected at the main discharge point of the Lista spring is: PH:8,14, E.C.:268 mS/cm/250 C, Ca++ : 46,49 mg/l,  Mg++ : 1,21 mg/l, Na+ : 2,98 mg/l, K: 0,39 mg/l, NH4: 0,0 mg/l, HCO3: 178,15 mg/l, CL: 7,09 mg/l, SO4: 11,04 mg/l,  NO3: 0,0 mg/l, NO2: 0,0 mg/l.  For the heavy metals the frequency of the measurements is low, but until now the rates have been below the normal values.
	Nitrogen compounds

	
	?

	
	Major ions

	
	?

	
	Heavy metals

	
	?

	
	Pesticides

	
	?

	
	Industrial organic compounds

	
	?

	3. SIGNIFICANT ISSUES AFFECTING THE AQUIFER SYSTEM

	Water resources

	The water resources of the Mourganas-Argyrokastro karstic system are of great importance for the two countries (Greece and Albania). Maintaining the good quality status of the aquifer is a basic requirement for the development of the coastal area, from Igoumenitsa to Agioi Saranta and also for the Argyrokastros basin.
	?

	Ecology of any water courses/wetlands/other

	The discharges of the system comprise a great regulator for the ecological balance of Kalama and its wetlands and also for the Bistritsa River and the wetlands of the Agioi Saranta-Vathrotou area.
	?

	Greece
	Albania

	Human development/poverty issues/economic development

	minimum level of human activity
	?

	Other

	?
	?

	4. POLICY AND LEGISLATIVE PROPERTIES

	National regulations that apply to aquifers: e.g. licenses for production, any statutory reporting, any controls on drilling, use of the water, etc.

	As far as the Greek side of the system is concerned, all the laws of the Greek state and also the European Union’s directive 2000/60 are implemented. 
	?

	Groundwater ownership, rights, etc.

	At a local level, the management and the control come under the jurisdiction of the sprotias and Ioanninas prefecture, to which the aquifers’ area of recharge belongs. The municipalities of Filiata, Delvinakiou and Sagiadas also have an important role in the management of the aquifer water resources, considering that the aquifer extends under the area of their jurisdiction.
	?

	Formal international agreements ratified

	?
	?

	Informal agreements/ conventions

	?
	?

	Key institutions national level-local level

	?
	?

	NAME AND CONTACT DETAILS OF PERSON(S) COMPLETING THIS FORM

	Dr. Eyaggelos Nikolaou

Hydrogeologist

IGME
	?



	NAME OF THE TRANSBOUNDARY AQUIFER
	45. KARSTIC AQUIFER OF THE PRESPES LAKES

Shared by Greece, Albania and FYR of Macedonia (N/A)


	

	Greece
	Albania
	FYR of Macedonia

	1 AQUIFER PROPERTIES

	1.1. Geographical properties

	Location of the aquifer

	The karstic aquifer of the Prespes Lakes is located in the municipality of Prespes in Florina.
	The Prespa aquifer is situated at the E part of Albania.
	

	Shared international boundary length (km)

	The shared international boundary length with Albania is ca. 40 km and with FYR of Macedonia ca. 40 km.
	40km of the karstic aquifer of the Prespes Lakes are shared with Albania.
	20km are shared with FYR of Macedonia.



	Aquifer type

	Karstic aquifer of the Prespes Lakes.
	karstic
	

	Area extend (km2) – population resident in this area

	· area: 413 km2
· population ca. 2,000 inh.
	The surface area of the central part of the karstic massif is 340 km2.
	

	Topography, including altitude range (m)

	· mountainous

· maximum and minimum altitude vary between 1,300 and 850 m.
	· mountainous

· 1,650 m
	

	Geology and principal land use

	· geology: Triassic limestones 

· land use: agro tourism, animal husbandry and dynamic agricultural cultivations
	Triassic limestone, clay deposition of Pliocen and Quaternar, formation of karstic flows with a considerate hydraulic gradient
	

	1.2. HYDROLOGICAL CHARACTERISTICS AND GROUNDWATER

	Hydrogeology

	This is a very significant karstic aquifer developed in Triadic Jurassic limestones.
	This is a karstic aquifer developed in Upper Triassic limestones.
	

	Rainfall, average annual and seasonal distribution

	· mean annual precipitation varies between 392 and 684 mm

· meteorological station: Koula (853.32 m asl)

· average rainfall 1968-1999: 535.82 mm
	The average rainfall in this zone is lower than that for the other zone of Albania. The values are > 400 mm.
	

	Recharge / Discharge area

	?
	NA
	

	Level changes (m/yr) – natural, induced by pumping or other reasons

	Groundwater level measurements are taken at 4 investigations wells.
	NA
	

	Greece
	Albania
	FYR of Macedonia

	Total available annual groundwater resources (Mm3/yr)

	none
	none
	

	Total groundwater abstractions (Mm3/yr)

	none
	none
	

	Flow in/out across national boundary (Mm3/yr)

	none
	none
	

	Groundwater flow direction and gradient across boundary

	none
	none
	

	Water uses (total, by sector, principal uses, current (estimated) and future (projected))

	water supply, irrigation
	irrigation ,water supply
	

	Deficits and other resource concerns (e.g. quality, extremes, environmental degradation, interactions with surface water bodies/other aquifers )

	?
	?
	

	2. MONITORING DATA

	Observation networks

	?
	network of HMI
	

	Maps, with available scales, GIS and remote sensing imagery

	?
	Prespa Atlas
	

	Data archives and their adequacy

	?
	?
	

	Research centres

	Institute of Geology and  Mineral Exploration (IGME)
	· Hydrometeorological Institute

· Albanian Geological Survey

· Institute of Nuclear Physics
	

	2.1 Quantity

	No. of monitoring stations

	4
	?
	

	Frequency of measurements

	2 times yearly ( wet and dry period)
	not regular
	

	Water levels

	18
	?
	

	Additional information

	none
	The total discharge of underground water that goes to Ohrid Lake is 5.5 m3//s.
	

	2.2 Quality

	No. of monitoring sites

	3
	1
	

	Frequency of measurements

	one measurement per year
	not regular
	

	Nitrogen compounds

	NH+4, NO-3, NO2-2
	NH+4, NO-3, NO2-2
	

	Major ions

	Ca, Mg, Na, K, Cl, CO 2-3,HCO-3, SO2-4, PO3-4
	Na,K,Cl,Ca, HCO-3, TSP
	

	Heavy metals

	Fe, Zn, Cu, Mn, Pb, Cd, F, Hg, Ag, Al, Ni, As, Cr, B, Ba, CN
	Fe,Pb,Zn,Cu, etc ( INF)
	

	Greece
	Albania
	FYR of Macedonia

	Pesticides

	?
	no
	

	Industrial organic compounds

	?
	no
	

	3. SIGNIFICANT ISSUES AFFECTING THE AQUIFER SYSTEM

	Water resources

	yes
	yes
	

	Ecology of any water courses/wetlands/other

	yes
	yes
	

	Human development/poverty issues/economic development

	In the last few years tourism has increased, but few people are involved in this activity.  There are many problems due to the population of the area being mainly elderly people, due to the feeling of social isolation, poor social provisions and the decrease in biodiversity and gradual degradation of the natural environment.
	?
	

	Other

	?
	?
	

	4. POLICY AND LEGISLATIVE PROPERTIES

	National regulations that apply to aquifers: e.g. licenses for production, any statutory reporting, any controls on drilling, use of the water, etc.

	?
	no data
	

	Groundwater ownership, rights, etc.

	?
	no ownership
	

	Formal international agreements ratified

	In 1974 the area was pronounced a National Park and Wetland Ramsar of international significance.  Also, Prespes have been characterised as a location of special natural beauty and a special area for birds according to the directive 79/409 of the European Union. The National Park of Prespes is the biggest in Greece and has the greatest biodiversity.
	· Ramsar Convention

· International Park and Special Protection Area-79/409/EEC


	

	Informal agreements/ conventions

	?
	?
	

	Greece
	Albania
	FYR of Macedonia

	Key institutions national level-local level

	?
	?
	

	NAME AND CONTACT DETAILS OF PERSON(S) COMPLETING THIS FORM

	Alkiviadis Stamos Hydrogeologist
Institute of Geology and Mineral Exploration (IGME)

Regional Unit of West   Macedonia

Leukovrisi 50100

Kozani

GREECE

tel. 030 24610-31315

fax. 030 24610-29549

e-mail: igme@hol.gr
	M.Sc. Manjola Banja( Harja), Deputy Director

Hydrometeorological Institute

Street e Durresit No. 219, Tirana

ALBANIA

tel: +355 4 259 360 / 22 35 18

fax: +355 4 22 35 18

e-mail: mbanja2002@yahoo.com
	



	NAME OF THE TRANSBOUNDARY AQUIFER
	46. AQUIFER OF GALICICA MOUNTAIN
Shared by Albania and Greece (currently under investigation)


	

	Albania
	Greece

	1 AQUIFER PROPERTIES

	1.1. Geographical properties

	Location of the aquifer

	between Prespa and Ohrid Lakes
	

	Shared international boundary length (km)

	?
	

	Aquifer type

	A karstic type of aquifer in the massif of Galicica formed in Triassic karstified limestone, with basis of impermeable Paleozoic metamorphisms.   
	

	Area extend (km2) – population resident in this area

	?
	             

	Topography, including altitude range (m)

	The Galicica Mountain is located between Prespa and Ohrid Lakes.
	

	Geology and principal land use

	· Paleozoic, Triassic, Cretaceous as well as Paleogene complexes 

· Neogene and Quaternary deposits exist as youngest formations 

· Triassic sediments composed of grey-white limestone, dolomite and marble, as well as clayey and graphitic schists with scattered conglomerate

· intensive karstification is characteristic 
	

	1.2. HYDROLOGICAL CHARACTERISTICS AND GROUNDWATER

	Hydrogeology

	Several types of aquifers exist:

· confined aquifer in the incoherent sediments;

· scattered aquifers in rocks with fracture porosity;

These are karst aquifers in Triassic karstified limestone characterised with high porosity and permeability. The aquifers provide the hydraulic connection between the two lakes. The difference in lake surface water level between Prespa and Ohrid of ca 158 m provides a constant inflow of 12-15 m3/s at several locations in Ohrid Lake.
	

	Rainfall, average annual and seasonal distribution

	annual average rainfall: 720 mm
	

	Recharge / Discharge area

	The total area of the Galicica karst is ca 268 km2. Recharge is from rainfall from its own surface and from inflow from Prespa Lake.
	

	Level changes (m/yr) – natural, induced by pumping or other reasons

	?
	

	Total available annual groundwater resources (Mm3/yr)

	?
	

	Albania
	Greece

	Total groundwater abstractions (Mm3/yr)

	Groundwater springs are used for water supply in Ohrid region.
	

	Flow in/out across national boundary (Mm3/yr)

	?
	

	Groundwater flow direction and gradient across boundary

	?
	

	Water uses (total, by sector, principal uses, current (estimated) and future (projected))

	Water supply –springs
	

	Deficits and other resource concerns (e.g. quality, extremes, environmental degradation, interactions with surface water bodies/other aquifers )

	?
	

	2. MONITORING DATA

	Observation networks

	· water level gauge

· lake water surface

· data available from investigations on discharge of main springs (St. Naum, Biljanini Izvori and others) 

· no monitoring of groundwater exists at the moment on the FYR of Macedonian side 
	

	Maps, with available scales, GIS and remote sensing imagery

	· topographical maps: 1:25,000; 1:5,000 (+ GIS DTM from maps 1: 25,000)

· geological: 1: 200,000

· hydrogeological: 1:200,000 (1: 25,000 under preparation)

· morhological map of Ohrid Lake bottom 1:25,000.
	

	Data archives and their adequacy

	Data archives are held by the municipalities of Resen and Ohrid and other relevant governmental institutions and research institutes, by the Ministry of Environment, and by the Administration for Hydrometeorological Works within the Ministry of Agriculture, Forestry and Water Economy.
	

	Research centres

	· Faculty of Civil Engineering,  Skopje

· Zavod za vodostopanstvo, Skopje

· Civil Engineering Institute Macedonia (GIM), Skopje

· Geohidroproekt, Skopje

· Administration for Hydrometeorological Works Skopje

· Administration for Water Economy (MAFWE)
	

	2.1 Quantity

	No. of monitoring stations

	at major springs (St. Naum, Biljanini Izvori)
	

	Frequency of measurements

	· regularly on a monthly basis

· daily in case of water supply
	

	Water levels

	-
	

	Additional information

	numerous data from individual investigations/boreholes
	

	Albania
	Greece

	2.2 Quality

	No. of monitoring sites

	The lake water quality of water from the lake and from major springs is regularly observed..
	

	Frequency of measurements

	Groundwater abstracted for water supply is measured on a daily basis.
	

	Nitrogen compounds

	no
	

	Major ions

	yes
	

	Heavy metals

	no
	

	Pesticides

	no
	

	Industrial organic compounds

	no
	

	3. SIGNIFICANT ISSUES AFFECTING THE AQUIFER SYSTEM

	Water resources

	?
	

	Ecology of any water courses/wetlands/other

	Ohrid Lake is an extremely valuable natural area with numerous endemic and protected species.  It has been proclaimed a UNESCO protected natural and historic area.
	

	Human development/poverty issues/economic development

	?
	

	Other

	?
	

	4. POLICY AND LEGISLATIVE PROPERTIES

	National regulations that apply to aquifers: e.g. licenses for production, any statutory reporting, any controls on drilling, use of the water, etc.

	· water law

· law on protection of Lakes Ohrid, Prespa and Dojran
	

	Groundwater ownership, rights, etc.

	Groundwater is considered a public good under state ownership.  A license is needed for groundwater abstraction, except for domestic water supply.
	

	Albania
	Greece

	Formal international agreements ratified

	Prespa Park Programme for sustainable development of the wider Prespa region ratified by Albania, FYR of Macedonia and Greece
	

	Informal agreements/ conventions

	yes
	

	Key institutions national level-local level

	· Ministry of Environment

· Ministry of Agriculture, Forestry and Water Economy

· Ministry of Economy

· regional offices of the Ministries
	

	NAME AND CONTACT DETAILS OF PERSON(S) COMPLETING THIS FORM

	Prof. Cvetanka Popovska

University of Ss. Cyril and Methodius

Faculty of Civil Engineering

Dept. of Hydraulics, Hydrology and River Engineering

Partizanski odredi bb

POB 560

1000 Skopje

FYR OF MACEDONIA

tel:  (389 2) 311 6066 ext. 209

fax:  (389 2) 311 7367

e-mail:  popovska@gf.ukim.edu.mk
	



	NAME OF THE TRANSBOUNDARY AQUIFER
	47. PELAGONIA /FLORINA’S CATCHMENT AQUIFER

Shared by FYR of Macedonia and Greece



	

	FYR of Macedonia
	Greece

	1 AQUIFER PROPERTIES

	1.1. Geographical properties

	Location of the aquifer

	Pelagonia Valley S of Bitola
	The aquifer is located in the municipalities of Florina, Meliti and Kato Klinon.

	Shared international boundary length (km)

	?
	The shared international boundary length with FYR of Macedonia is ca. 45 km.

	Aquifer type

	· free groundwater level/incoherent sediments

· Artesian/Pliocene sediments
	alluvial aquifer of Florina’s catchment


	Area extend (km2) – population resident in this area

	?
	· area = 607 km2
· population ca. 30,000 inh. 

	Topography, including altitude range (m)

	· flat terrain

· Pelagonia Valley
	· maximum and minimum altitudes vary from 2,500 m to 800 m

· land surface of the region is covered by sedimentary sequences

	Geology and principal land use

	· incoherent Quaternary sediments/surface
· incoherent Pliocene sediments
· land use: agriculture
	· geology: Quarterly formations
· land use: dynamic agricultural cultivations

	1.2. HYDROLOGICAL CHARACTERISTICS AND GROUNDWATER

	Hydrogeology

	· free groundwater level/incoherent Quaternary sediments, interchanging with layers of clay, gravel, loess, marl, in intervals of 30-160 m, and 0.5-30 m thick, covering the Neogene Lake complex

· artesian/pliocene sediments interchanging layers of clay, gravel, loess, marl, coal, and coal clay in intervals of 30-160 m, and 5-30 m thick
	This is an alluvial aquifer in Florina’s catchment area. It has with high hydrodynamic and belongs to the minority tectonic tile of Kozanis–Ptolemaida-Florina. The groundwater aquifer is mainly developed from quarterly disposals and secondary from Neocene disposals. In the quarterly and Neocene alluvial aquifer there is natural CO2 gas.

	Rainfall, average annual and seasonal distribution

	600 mm
	Mean annual precipitation varies between 400 and 690 mm.

	Recharge / Discharge area

	-
	?

	Level changes (m/yr) – natural, induced by pumping or other reasons

	· 0.8–3.0 m in the central part

· 5.0–14.0 m on the perimeter 
	?

	Total available annual groundwater resources (Mm3/yr)

	Estimations exist, however new studies are needed.
	none

	Total groundwater abstractions (Mm3/yr)

	capacity of existing wells: 

· 2–5 l/s in the shallow aquifer

· 2-10 l/s in the deeper artesian-sub-artesian aquifers
	none

	Flow in/out across national boundary (Mm3/yr)

	-
	none

	Groundwater flow direction and gradient across boundary

	-
	none


	FYR of Macedonia
	Greece

	Water uses (total, by sector, principal uses, current (estimated) and future (projected))

	· bottling of naturally sparkling mineral water 

· local water supply

· agriculture
	· water supply

· irrigation

	Deficits and other resource concerns (e.g. quality, extremes, environmental degradation, interactions with surface water bodies/other aquifers )

	?
	?

	2. MONITORING DATA

	Observation networks

	existing
	?

	Maps, with available scales, GIS and remote sensing imagery

	· topographical maps 1:25,000 ; 1:5,000 (+GIS DTM from maps 1:25,000)

· geological 1:200,000

· hydrogeological: 1:200,000 (1:25,000 under preparation)
	?

	Data archives and their adequacy

	Data archives exist at the Ministry of Economy and other relevant governmental institutions and research institutes.
	?

	Research centres

	· Faculty of Civil Engineering, Skopje

· Civil Engineering Institute Macedonia(GIM), Skopje

· Geohidroproekt, Skopje

· Administration for Hydrometeorological Works, Skopje
	Institute of Geology and Mineral Exploration (IGME)

	2.1 Quantity

	No. of monitoring stations

	exact number not known
	15

	Frequency of measurements

	irregular/ for specific investigations
	2 times per year (wet and dry period)

	Water levels

	exist
	18

	Additional information

	Numerous data exist from individual investigations and boreholes.
	?

	2.2 Quality

	No. of monitoring sites

	not known
	17

	Frequency of measurements

	irregular
	1 measurement per year

	Nitrogen compounds

	no
	NH+4, NO-3, NO2-2

	Major ions

	yes
	Ca, Mg, Na, K, Cl, CO 2-3,HCO-3, SO2-4, PO3-4

	Heavy metals

	no
	Fe, Zn, Cu, Mn, Pb, Cd, F, Hg, Ag, Al, Ni, As, Cr, B, Ba, CN

	Pesticides

	no
	?

	Industrial organic compounds

	no
	?

	FYR of Macedonia
	Greece

	3. SIGNIFICANT ISSUES AFFECTING THE AQUIFER SYSTEM

	Water resources

	?
	yes

	Ecology of any water courses/wetlands/other

	?
	yes

	Human development/poverty issues/economic development

	?
	yes

	Other

	?
	?

	4. POLICY AND LEGISLATIVE PROPERTIES

	National regulations that apply to aquifers: e.g. licenses for production, any statutory reporting, any controls on drilling, use of the water, etc.

	water law
	?

	Groundwater ownership, rights, etc.

	· groundwater is considered a public good under state ownership 

· a licence is needed for groundwater abstraction except for domestic water supply  
	?

	Formal international agreements ratified

	no
	?

	Informal agreements/ conventions

	yes
	?

	Key institutions national level-local level

	· Ministry of Economy;

· Ministry of Agriculture, Forestry and Water Economy

· regional offices of the Ministries
	?

	NAME AND CONTACT DETAILS OF PERSON(S) COMPLETING THIS FORM

	Prof. Cvetanka Popovska

University of Ss. Cyril and Methodius

Faculty of Civil Engineering

Dept. of Hydraulics, Hydrology and River Engineering

Partizanski odredi bb

POB 560

1000 Skopje

FYR OF MACEDONIA

tel:  (389 2) 311 6066 ext. 209

fax:  (389 2) 311 7367

e-mail:  popovska@gf.ukim.edu.mk
	Alkiviadis Stamos Hydrogeologist
Institute of Geology and Mineral Exploration (IGME)

Regional Unit of West Macedonia

Leukovrisi 50100

Kozani

GREECE

tel. 030 24610-31315

fax. 030 24610-29549

e-mail: igme@hol.gr



	NAME OF THE TRANSBOUNDARY AQUIFER
	48. GEVGELIJA –/AXIOS-VARDAR RIVER VALLEY

Shared by FYR of Macedonia and Greece (under investigation)


	

	FYR of Macedonia
	Greece 

	1 AQUIFER PROPERTIES

	1.1. Geographical properties

	Location of the aquifer

	Vardar Valley near Gevgelija
	

	Shared international boundary length (km)

	?
	

	Aquifer type

	This is a free groundwater level aquifer in the alluvial sediments of the Vardar/Axios River and in the Pliocene sediments covered by incoherent Quaternary sediments of the Gevgelija Valley (free water level and under pressure, depending on the location).
	

	Area extend (km2) – population resident in this area

	?
	

	Topography, including altitude range (m)

	alluvium in the narrowing Vardar /Axios Valley between the Kozuf and Pajak Mountains in the W and the Krusa Mountain in the E
	

	Geology and principal land use

	· alluvial Quaternary sediments /surface 

· aquitard and sides of diabase
· land use: agriculture
	

	1.2. HYDROLOGICAL CHARACTERISTICS AND GROUNDWATER

	Hydrogeology

	· free groundwater level/alluvial Quaternary sediments of sand and gravel 12 m below the surface with good permeability

· Quarternary sediments in the Gevgelija Valley are represented with sand and gravel up to 60 m thick, with high filtration coefficient (n = 1 x 10 –1  –  1 x 10 –2 cm/s); the groundwater table is shallow - 2 to 3 m below the surface

· aquifer with sub artesian water in the Pliocene sediments completely covered by Quaternary interchanging layers of clay, sand, gravel with dominant clay component and low permeability
	

	Rainfall, average annual and seasonal distribution

	annual average rainfall: 682 mm
	

	Recharge / Discharge area

	-
	

	Level changes (m/yr) – natural, induced by pumping or other reasons

	water level: 2-3 m below the surface
	

	Total available annual groundwater resources (Mm3/yr)

	-
	

	Total groundwater abstractions (Mm3/yr)

	· capacity of existing wells: 40–50 l/s in the shallow aquifer

· limited in the deeper sub-artesian aquifer
	

	Flow in/out across national boundary (Mm3/yr)

	N-S following the Vardar/Axios River
	

	FYR of Macedonia
	Greece

	Groundwater flow direction and gradient across boundary

	-
	

	Water uses (total, by sector, principal uses, current (estimated) and future (projected))

	· agriculture

· local water supply

· thermo-mineral water
	

	Deficits and other resource concerns (e.g. quality, extremes, environmental degradation, interactions with surface water bodies/other aquifers )

	?
	

	2. MONITORING DATA

	Observation networks

	existing
	

	Maps, with available scales, GIS and remote sensing imagery

	· topographical maps 1:25,000 ; 1:5,000 (+GIS DTM from maps 1:25,000)

· geological 1:200,000

· hydrogeological: 1:200,000 (1:25,000 under preparation)
	

	Data archives and their adequacy

	Data archives exist at the Ministry of Economy and other relevant governmental institutions and research institutes.
	

	Research centres

	· Faculty of Civil Engineering, Skopje

· Civil Engineering Institute Macedonia (GIM), Skopje

· Geohidroproekt, Skopje

· Administration for Hydrometeorological Works, Skopje
	

	2.1 Quantity

	No. of monitoring stations

	exact number not known
	

	Frequency of measurements

	irregular/ for specific investigations
	

	Water levels

	existing wells
	

	Additional information

	Numerous data exist from individual investigations and boreholes.
	

	2.2 Quality

	No. of monitoring sites

	?
	

	Frequency of measurements

	irregular
	

	Nitrogen compounds

	no
	

	Major ions

	yes
	

	Heavy metals

	no
	

	FYR of Macedonia
	Greece

	Pesticides

	no
	

	Industrial organic compounds

	no
	

	3. SIGNIFICANT ISSUES AFFECTING THE AQUIFER SYSTEM

	Water resources

	?
	

	Ecology of any water courses/wetlands/other

	The Vardar/Axios River will present a significant threat to groundwater quality if there is excessive abstraction.
	

	Human development/poverty issues/economic development

	?
	

	Other

	?
	

	4. POLICY AND LEGISLATIVE PROPERTIES

	National regulations that apply to aquifers: e.g. licenses for production, any statutory reporting, any controls on drilling, use of the water, etc.

	water law
	

	Groundwater ownership, rights, etc.

	· groundwater is considered a public good under state ownership

· a license is needed for groundwater abstraction except for domestic water supply
	

	Formal international agreements ratified

	no
	

	Informal agreements/ conventions

	yes
	

	Key institutions national level-local level

	· Ministry of Economy

· Ministry of Agriculture, Forestry and Water Economy

· regional offices of the Ministries
	

	NAME AND CONTACT DETAILS OF PERSON(S) COMPLETING THIS FORM

	Prof. Cvetanka Popovska

University of Ss. Cyril and Methodius

Faculty of Civil Engineering

Dept. of Hydraulics, Hydrology and River Engineering

Partizanski odredi bb

POB 560

1000 Skopje

FYR OF MACEDONIA

tel:  (389 2) 311 6066 ext. 209

fax:  (389 2) 311 7367

e-mail:  popovska@gf.ukim.edu.mk
	



	NAME OF THE TRANSBOUNDARY AQUIFER
	49. AQUIFER OF DOJRAN LAKE  

Shared by FYR of Macedonia and Greece



	

	FYR of Macedonia
	GREECE

	1 AQUIFER PROPERTIES

	1.1. Geographical properties

	Location of the aquifer

	Lake Dojran and adjacent aquifers
	situated in the prefecture of Kilkis, Central Macedonia, Greece 

	Shared international boundary length (km)

	?
	The shared international boundary length with FYR of Macedonia is ca. 19.5 km.

	Aquifer type

	· Aquifers in the lacustrine sediments are presented by two types: 


· shallow with a free level 

· deep with a water level under pressure - artesian

· Aquifers in the proluvial sediments

· Aquifers in the marble zone

· A zone with thermomineral water
	alluvial aquifer

	Area extend (km2) – population resident in this area

	?
	· area on Greek territory: 190 km2 

· population ca. 5 600 inh.  

	Topography, including altitude range (m)

	Lake Dojran is located in the lowest part of the depression with the Belasica Mountain in the N and the Crusa Mountain in the SE. The altitude of the lake  is142 m asl.
	Maximum and minimum altitudes vary between 1,874 and 138 m.




	FYR of Macedonia
	Greece

	Geology and principal land use

	From the lithostratigraphic aspect, the following large units are presented: Precambrian, old Paleozoic, Green Metamorphic Complex, Upper Eocene and Quaternary.

· the Precambrian is presented by two types of gneiss:a) porphyroblastic (G) and fine grained biotite gneiss (Gb) within the Vardar zone (W part of the terrain) and muscovite-biotite gneiss (Gmb) within the Serbo-Macedonian massif, from the E part

· the old Paleozoic is presented transgressively above the rocks of the Precambrian, where the following horizons emerge: amphibole-pyroxene schist (Sampy), sericite-chlorite schist (Sseco), argilloschist, phyllite and sandstone (ArF), marble (M), phylli​te (F) and green schist (S)

· the green metamorphic complex is composed of metarmorphosed gabbro-diabases (serpentinite (Se) and mixtures of metamorphosed green rocks with interbeds of phyllite, carbonate schist and marble; the serpentinite follow the tectonic dislocations and occur as diapir bodies

· the granite is presented by two types: a) the Belasica non metamorphic granite (() and b) the Furka granite ((m), mainly metamorphosed

· there are two horizons in the Upper Eocene (E3): Lower –conglomerate and flysch and Upper-limestone

· the Quaternary is represented by the formations of muddy-lacustrine facies (j), the Diluvium (d), Proluvium (pr) and the Proluvial-Diluvial facies (prd)

A minor part of the catchment area of Lake Dojran on the FYR of Macedonia side is composed of deluvial clay sediments (N shoreline from Nov Dojran and Asanlisko Pole to the village of Nikolic, and also some small areas on the shoreline). These areas are the only arable lands in the area, still with low agricultural quality. The E belt of the catchment area is rocky and covered with low forests and weeds.
	The land surface of the region is covered by metamorphic rocks, sedimentary sequences and carbonate formations.



	FYR of Macedonia
	GREECE

	1.2. HYDROLOGICAL CHARACTERISTICS AND GROUNDWATER

	Hydrogeology

	· the aquifers in the lacustrine sediments:

· shallow with a free level 

· deep with water level under pressure - artesian. 

The aquifers with free water level have developed within the layer of the muddy and sandy gravel deposits in the NE part of the terrain in the region of the villages of Asanli, Acikot and Nikolic. The water from this aquifer has been captured for the requirements of the Nikolic village, 6 l/sec, the agro complex 10 l/sec and the tourist settlement Mrdaja 2.5 l/sec.

· the aquifers in the Proluvial sediments: located in the Asanli field in a form of clayey, sandy, gravely deposit 20-60 m thick. The precipitation, as well as the flows from the higher aquifers, feed this aquifer with water. The water from this aquifer has been captured by a group of drilled wells, whose discharge ranges from 3 to 8 l/sec.

· the aquifers in the marble zone are the most significant springs for the water supply of the region. Within the geologically explored zone, composed of Precambrian marble, regions with intensive cracks and caverns more than 80 m deep occur. So far, the localities of Asanli, Toplec, Deribas and Vladaja have been explored in detail. Two pipe-wells were drilled in the Deribas locality. Star Dojran has been supplied with water for nearly 25 years. Aquifers in the marble. It is characteristic that the discharge of the wells is permanently decreasing and the depression level is increasing. The discharge of the starting 40 l/sec, at a depression of 30 m in 1975 decreased to 20 l/sec in 2001, at a depression of 50 m. This is a result of unbalanced pump capacities and renewable annual water income in the aquifer, which, as a closed narrow structure, is being fed only from precipitation. The hydrogeological and capture conditions on the Asanli and Vladaja localities are similar. There is a drilled well in the locality of Asanli with a discharge of 20 l/sec that is occasionally used for the requirements of the agro complex 

· a zone with thermomineral water located in the Toplec region at Nov Dojran within the above described marble mass. The thermal water with a temperature of 22-25(C occurs in the Toplec spring. There is a deep drilled well in this locality, whose discharge is from 20-25 l/sec and is used for the water supply of the Dojran. 
	?


	FYR of Macedonia
	GREECE

	Rainfall, average annual and seasonal distribution

	Average annual rainfall: 630 mm
	Mean annual precipitation 616 mm

	Recharge / Discharge area

	The total catchment area of Dojran is 271.8 km², of which 92.1 km² are located in FYR of Macedonia and 179.7 km² in Greece. The hydraulic connection between the lake and the aquifer(s) has not been proven with extensive investigations. 
	· mean annual recharge is in the order of 8*106 m3
· the discharge basin of the Doirani Lake extends over 270 km2
· on Greek territory: 183.10 km2 (68 %)

· on FYR of Macedonia territory: 86.9 km2 (32 %)

	Level changes (m/yr) – natural, induced by pumping or other reasons

	?
	The groundwater piezometric surface fluctuations vary between 0.41 and 2.0 m.

	Total available annual groundwater resources (Mm3/yr)

	The total annual groundwater recharge on the FYR Macedonian part of the catchment is estimated at 5.7 million m³.
	?

	Total groundwater abstractions (Mm3/yr)

	Out of 5.7 million m³, 50% or 2.84 million m³ are currently used for all sectors together.
	The total groundwater abstraction is estimated to be 9*106 m3/year.

	Flow in/out across national boundary (Mm3/yr)

	· N-S – Nikolic area

· E- W on Greek side

· in general towards the lake
	?

	Groundwater flow direction and gradient across boundary

	-
	?

	Water uses (total, by sector, principal uses, current (estimated) and future (projected))

	· agriculture, local water 

· hypo-thermal water
	?

	Deficits and other resource concerns (e.g. quality, extremes, environmental degradation, interactions with surface water bodies/other aquifers )

	The annual deficit in the lake is estimated at 10-12 million m3/ year.
	Reasons for the degradation process in water quantity and quality are:

· the long-lasting dry period (decrease in precipitation over the last 15 years)

· reduction of surface water inflow to the lake (less than 40 % of the total recharge)

· the inappropriate management of the surface and ground water resources in the lake and the surrounding area

	2. MONITORING DATA

	Observation networks

	· water level gauge – lake water surface

· existing wells and previously undertaken investigations

· irregular monitoring (piezometers) of groundwater exists at the moment on FYR of Macedonian side
	Groundwater level measurements are taken at 25 production wells.




	FYR of Macedonia
	GREECE

	Maps, with available scales, GIS and remote sensing imagery

	topographical maps: 1:25,000;  1:5,000 (+GIS DTM from maps 1:25,000)

geological: 1:200,000 

hydrogeological: 1:200,000 (1:25,000 under preparation)
	?

	Data archives and their adequacy

	Data archives exist at:

· the municipality of Star Dojran

· other relevant governmental institutions and research institutes

· Ministry of Environment

· Administration for Hydrometeorological Works within the Ministry of Agriculture, Forestry and Water Economy
	?

	Research centres

	· Faculty of Civil Engineering, Skopje

· Civil Engineering Institute Macedonia (GIM), Skopje

· Geohidroproekt, Skopje

· Administration for Hydrometeorological Works, Skopje
	?

	2.1 Quantity

	No. of monitoring stations

	-
	?

	Frequency of measurements

	-
	?

	Water levels

	existing wells
	?

	Additional information

	Numerous data exist from individual investigations and boreholes.
	?

	2.2 Quality

	No. of monitoring sites

	There are 2 wells for water supply on FYR of Macedonian side.
	?

	Frequency of measurements

	Groundwater abstracted for water supply iscontrolled on daily basis.
	?

	Nitrogen compounds

	no
	?

	Major ions

	yes
	?

	Heavy metals

	no
	?

	Pesticides

	no
	?

	Industrial organic compounds

	no
	?

	3. SIGNIFICANT ISSUES AFFECTING THE AQUIFER SYSTEM

	Water resources

	The recharge of the Dojran Lake from the wells system in Gjavato ner Vardar River with a capacity of 1 m3/s was completed in 2003.
	?


	FYR of Macedonia
	GREECE

	Ecology of any water courses/wetlands/other

	The significant drawdown of the lake’s surface of 4-5 m between 1988 and 2001 has seriously endangered the lake and the aquatic habitat.
	?

	Human development/poverty issues/economic development

	The lake provides a livelihood for the local population; tourism & fishing were leading economic activities in the past.
	?

	Other

	?
	?

	4. POLICY AND LEGISLATIVE PROPERTIES

	National regulations that apply to aquifers: e.g. licenses for production, any statutory reporting, any controls on drilling, use of the water, etc.

	· water law

· law on protection of Lakes Ohrid, Prespa and Dojran
	?

	Groundwater ownership, rights, etc.

	· groundwater is considered a public good under state ownership

· a license is needed for groundwater abstraction, except for domestic water supply

· groundwater abstraction in the catchment is allowed only for drip irrigation schemes
	?

	Formal international agreements ratified

	no
	?

	Informal agreements/ conventions

	yes
	?

	Key institutions national level-local level

	· Ministry of Economy

· Ministry of Agriculture, Forestry and Water Economy

· regional offices of the Ministries
	                                  ?

	NAME AND CONTACT DETAILS OF PERSON(S) COMPLETING THIS FORM

	Prof. Cvetanka Popovska

University of Ss. Cyril and Methodius

Faculty of Civil Engineering

Dept. of Hydraulics, Hydrology and River Engineering

Partizanski odredi bb

POB 560

1000 Skopje

FYR OF MACEDONIA

tel:  (389 2) 311 6066 ext. 209

fax:  (389 2) 311 7367

e-mail:  popovska@gf.ukim.edu.mk
	                            ?



	NAME OF THE TRANSBOUNDARY AQUIFER
	50. NEOGENE QUATERNARY AQUIFER SANDANSKY PETRICH

Shared by Bulgaria, Greece (under investigation), FYR of Macedonia (N/A)

	Bulgaria
	Greece 
	FYR of Macedonia

	1 AQUIFER PROPERTIES

	1.1. Geographical properties

	Location of the aquifer

	Struma catchment area
	
	

	Shared international boundary length 

	· the Bulgarian - Greek boundary is ca. 17.8km

· the Bulgarian - FYR of Macedonian boundary is ca. 4.5 km
	
	

	Aquifer type

	porous
	
	

	Area extend – population resident in this area

	764 km2
	
	

	Topography, including altitude range 

	?
	
	


	Bulgaria
	Greece
	FYR of Macedonia

	Geology and principal land use

	The GW body consists of Pliocene and Quaternary deposits. The Pliocene sediments contain very compressed sands, slightly cohesion gravels, sandy clays and clays. These deposits have slight permeability. They are very thick – above 1,000 m in the Sandansky valley and about 400 m in the Petrich valley. The Quaternary deposits are the deposits of the Rivers Struma, Strumeshnitca, Sandanska Bistritca, Bistritca and Melnishka, and drift sediments in the Petrich valley. For the Sandanska Bistritca, Bistritca and Melnishka rivers only sands and gravels are available. For the Struma River two terrasses are consisted. They contain gravels and sands with clayey layers between them. The total thickness is 20-25 m. Hydraulic conductivity is Kf= 12-180 m/d. Transmissivity is from 800 to 1200 m2/d. For the Strumeshnitca River the Q deposits consist of gravels, boulders, sand and clays as layers. Hydraulic conductivity is Kf= 15-250 m/d. – the average being 50-60 m/d. There are drift sediments in the Petrich valley course and different sized grained gravels with clayey layers. Hydraulic conductivity is Kf= 15-25 m/d. Alluvial and drift deposits are hydraulically connected.
	
	

	1.2. HYDROLOGICAL CHARACTERISTICS AND GROUNDWATER

	Hydrogeology

	The quaternary aquifers are unconfined.
	
	

	Rainfall, average annual and seasonal distribution

	?
	
	

	Recharge / Discharge area

	· recharge due to precipitation and irrigation and rivers
· discharge in the rivers
	
	

	Level changes – natural, induced by pumping or other reasons

	?
	
	

	Total available annual groundwater resources

	?
	
	

	Total groundwater abstractions 

	?
	
	

	Bulgaria
	Greece
	FYR of Macedonia

	Flow in/out across national boundary

	?
	
	

	Groundwater flow direction and gradient across boundary

	?
	
	

	Water uses (total, by sector, principal uses, current (estimated) and future (projected))

	· drinking water

· irrigation

· industrial supply.
	
	

	Deficits and other resource concerns (e.g. quality, extremes, environmental degradation, interactions with surface water bodies/other aquifers )

	?
	
	

	2. MONITORING DATA

	Observation networks

	MoEW and NIMH monitoring networks are available.
	
	

	Maps, with available scales, GIS and remote sensing imagery

	GIS maps are available with the points in ExEA.
	
	

	Data archives and their adequacy

	Oracle data base with quality data is available in ExEA
	
	

	Research centres

	Regional laboratories under ExEA, ExEA,  NIMH
	
	

	2.1 Quantity

	No. of monitoring stations

	2
	
	

	Frequency of measurements

	12/year  
	
	

	Water levels

	yes
	
	

	Additional information

	· 748a – borehole Petrich

· 752 - borehole Karnalovo
	
	

	2.2 Quality

	No. of monitoring sites

	3 for MOEW
	
	

	Frequency of measurements

	4/year for points near Sandansky and Petrich
	
	

	Nitrogen compounds

	yes
	
	

	Major ions

	yes
	
	

	Heavy metals

	1/year
	
	

	Pesticides

	1 point
	
	

	Industrial organic compounds

	no
	
	

	3. SIGNIFICANT ISSUES AFFECTING THE AQUIFER SYSTEM

	Water resources

	?
	
	

	Bulgaria
	Greece
	FYR of Macedonia

	Ecology of any water courses/wetlands/other

	?
	
	

	Human development/poverty issues/economic development

	?
	
	

	Other

	?
	
	

	4. POLICY AND LEGISLATIVE PROPERTIES

	National regulations that apply to aquifers: e.g. licenses for production, any statutory reporting, any controls on drilling, use of the water, etc.

	?
	
	

	Groundwater ownership, rights, etc.

	?
	
	

	Formal international agreements ratified

	?
	
	

	Informal agreements/ conventions

	?
	
	

	Key institutions national level-local level

	?
	
	

	NAME AND CONTACT DETAILS OF PERSON(S) COMPLETING THIS FORM

	Mrs. Rossitza Borissova Gorova

Head expert in the Executive Environment Agency at the Ministry of Environment and Water 

136 Tzar Boris III blvd

Sofia 1618 

BULGARIA

tel:  +35 92 95 59 825, +35 92 949 6417

fax: +35 92 95 59 015

e-mail: gorova@nfp-bg.eionet.eu.int
	
	



	NAME OF THE TRANSBOUNDARY AQUIFER
	51. GOTZE DELCHEV /AGISTROS KARST BASIN

Shared by Bulgaria, Greece

	Bulgaria
	Greece

	1 AQUIFER PROPERTIES

	1.1. Geographical properties

	Location of the aquifer

	The predominant part is situated in the Mesta River catchment and a small part in the River Struma catchment.
	The Orvilos-Agistros aquifer belongs to the catchment of Strymonas, in the 11th water district; the biggest part is located in the prefecture of Serres and a small section in the E part of the prefecture of Drama.

	Shared international boundary length 

	ca. 22 km
	The length of the international boundaries is 30 km.

	Aquifer type

	karst-fissured
	karstic aquifer

	Area extend – population resident in this area

	156 km2
	· 200 km2

· the area is underpopulated

	Topography, including altitude range 

	 ?
	The area is highland with bold relief and a height of between 350m and 2,200m.

	Geology and principal land use

	· geological age: Proterozoic

· petrographic description: marbles, with some gnaises and shists. The marbles are surrounded the Teshel granitic pluton (intrusion). The marbles are karstified. On the South are connected with the marbles in the Greece territory with transboundary flow. 

· recharge is due to rivers situated in the central granite body and due to precipitation. The total average per year of the springs’ recharge is ca. 2000 l/s.
· discharge is due to the availability from big springs, some of which have warm water because of the mixing with thermal depth groundwater coming through the tectonic faults. The temperature of the mixed water is 21.2–22oC

· water is used for drinking supply, irrigation and the water power station 
	The main geological formation of the area is the crystal schyst of Rodopi with thick marbles laid over the gneiss. At the outskirts of highlands there are formations of Pleoscene age and younger ones formed by non-cohhensive materials. There are agricultural activities at the latest formations. 

	Bulgaria
	Greece

	1.2. HYDROLOGICAL CHARACTERISTICS AND GROUNDWATER

	Hydrogeology

	?
	The existence of the impermeable bedrock at the thick marble volume develops conditions of concentration of the infiltrated meteoric water into the marbles, which result in the formation of the karstic aquifer. The formation of piezometric surface at 650 m in the E part of the system and at 305 m in the W part proves that there is more than one hydrogeological aquifer; the hydrogeological relation between them is unknown.

	Rainfall, average annual and seasonal distribution

	?
	The level of rainfall depends on the height and is obtained by the relationship: 

rainfall = 0,372 * height + 569.5 (in mm). 

The seasonal distribution of the rainfall is:

· winter: 30.9%

· spring: 24.5%

· summer: 21.8%

· autumn: 22.8% 

	Recharge / Discharge area

	?
	As recharge area is assumed the total surface of carbonic bedrocks (area > 200 km2). Discharges of the system are noticed at the W boundary, where the existing measurements give average discharges equal to 6,200 m3/h, while in the E part there are measurements of discharge equal to 300 m3/h.

	Level changes – natural, induced by pumping or other reasons

	?
	According to water level measurements obtained from 12/1996 - 7/2000 during a research drilling process carried out by IGME in the area of Agistros, the changes in the water level due to natural reasons (wet-dry period) was between 1.2 m and 1.8 m.

	Total available annual groundwater resources

	?
	?

	Total groundwater abstractions 

	
	?

	Flow in/out across national boundary

	?
	?

	Groundwater flow direction and gradient across boundary

	
	?

	Water uses (total, by sector, principal uses, current (estimated) and future (projected))

	?
	?

	Bulgaria
	Greece

	Deficits and other resource concerns (e.g. quality, extremes, environmental degradation, interactions with surface water bodies/other aquifers )

	?
	?

	2. MONITORING DATA

	Observation networks

	MoEW and NIMH monitoring networks are available.
	?

	Maps, with available scales, GIS and remote sensing imagery

	GIS maps are available with the points in ExEA.
	?

	Data archives and their adequacy

	An oracle data base with quality data is available in ExEA.
	?

	Research centres

	regional laboratories under ExEA, ExEA, NIMH
	Institute of Geology and Mineral Exploration (IGME)

	2.1 Quantity

	No. of monitoring stations

	2 NIMH
	?

	Frequency of measurements

	12/year
	?

	Water levels

	recharge for the spring
	?

	Additional information

	· 410 captured karst spring - Petrovo

· 412b captured karst spring – Musomishte

· 412a captured karst spring – Musomishte
	?

	2.2 Quality

	No. of monitoring sites

	1 for MoEW and 2 for NIMH
	?

	Frequency of measurements

	for MoEw point – 4/year
	?

	Nitrogen compounds

	for MoEW point yes
	?

	Major ions

	for MoEW point yes
	?

	Heavy metals

	1/year for MoEw point 
	?

	Pesticides

	none for MoEW point 
	

	Industrial organic compounds

	none for MoEW point 
	?

	3. SIGNIFICANT ISSUES AFFECTING THE AQUIFER SYSTEM

	Water resources

	?
	?


	Bulgaria
	Greece

	Ecology of any water courses/wetlands/other

	?
	?

	Human development/poverty issues/economic development

	?
	?

	Other

	?
	?

	4. POLICY AND LEGISLATIVE PROPERTIES

	National regulations that apply to aquifers: e.g. licenses for production, any statutory reporting, any controls on drilling, use of the water, etc.

	?
	?

	Groundwater ownership, rights, etc.

	?
	?

	Formal international agreements ratified

	?
	?

	Informal agreements/ conventions

	?
	?

	Key institutions national level-local level

	?
	?

	NAME AND CONTACT DETAILS OF PERSON(S) COMPLETING THIS FORM

	Mrs. Rossitza Borissova Gorova

Head expert in the Executive Environment Agency at the Ministry of Environment and Water 

136 Tzar Boris III blvd

Sofia 1618 

BULGARIA

tel:  +35 92 95 59 825, +35 92 949 6417

fax: +35 92 95 59 015

e-mail: gorova@nfp-bg.eionet.eu.int
	Giannis Romaidis

Geologist

Institute of Geology and Mineral Exploration (IGME)

Regional Unit of East Macedonia & Thrace

Xanthi

GREECE

Tel. 030 25410-25606

Fax. 030 25410-22187

igmexan@otenet.gr




	NAME OF THE TRANSBOUNDARY AQUIFER
	52. NASTAN TRIGRAD KARST BASIN

Shared by Bulgaria, Greece (under investigation)

	Bulgaria
	Greece

	1 AQUIFER PROPERTIES

	1.1. Geographical properties

	Location of the aquifer

	Maritza River catchment area
	

	Shared international boundary length 

	ca. 6 km
	

	Aquifer type

	karst-fissured
	

	Area extend – population resident in this area

	203 km2
	

	Topography, including altitude range 

	?
	

	Geology and principal land use

	· geological age:  Proterozoic

· petrographic description: massive marbles, with some gnaises and shists, calc-shists. The tectonic faults are available and because of that blocs structure of the karst basin exists. Unconfined groundwaters. The impermeable rocks granites, silicatic metamorphic rocks and paleogene deposits are screenend the karst groundwater flow and cause groundwater to be discharged due to the springs. Many surface karst forms are available as well as underground karstic forms such as caves. The groundwater is confined in sunken marble bloks and free flow from the boreholes is available in the form of artesian boreholes. The real velocity of the groundwater in the karst is 120 –420 m/h. The general flow direction is from SE-NW. 

· recharge is due to precipitation and rivers and discharge to springs and boreholes and to the rivers. Warm springs are available- connected to the zones with deep faults. 

· water is used for drinking water supply, irrigation and the Beden Mineral Spa
	

	1.2. HYDROLOGICAL CHARACTERISTICS AND GROUNDWATER

	Hydrogeology

	?
	

	Rainfall, average annual and seasonal distribution

	?
	

	Recharge / Discharge area

	?
	

	Level changes – natural, induced by pumping or other reasons

	?
	

	Total available annual groundwater resources

	?
	

	Bulgaria
	Greece

	Total groundwater abstractions 

	
	

	Bulgaria
	Greece

	Flow in/out across national boundary

	?
	

	Groundwater flow direction and gradient across boundary

	?
	

	Water uses (total, by sector, principal uses, current (estimated) and future (projected))

	?
	

	Deficits and other resource concerns (e.g. quality, extremes, environmental degradation, interactions with surface water bodies/other aquifers )

	?
	

	2. MONITORING DATA

	Observation networks

	MoEW and NIMH monitoring networks are available.
	

	Maps, with available scales, GIS and remote sensing imagery

	GIS maps are available with the points in ExEA.
	

	Data archives and their adequacy

	An oracle data base with quality data is available in ExEA.
	

	Research centres

	regional laboratories under ExEA, ExEA, NIMH
	

	2.1 Quantity

	No. of monitoring stations

	3 NIMH
	

	Frequency of measurements

	5-36/year 
	

	Water levels

	recharge for the spring
	

	Additional information

	· 39a captured karst spring - Beden

· 67 captured karst spring – Nastan

· 336 captured karst spring – Mugla
	

	2.2 Quality

	No. of monitoring sites

	· 2 for MoEW (till 1997) – Springs Devin and Mugla 

· 1 for NIMH
	

	Frequency of measurements

	?
	

	Nitrogen compounds

	?
	

	Major ions

	?
	

	Heavy metals

	?
	

	Pesticides

	?
	

	Industrial organic compounds

	?
	

	3. SIGNIFICANT ISSUES AFFECTING THE AQUIFER SYSTEM

	Water resources

	?
	


	Bulgaria
	Greece

	Ecology of any water courses/wetlands/other

	?
	

	Human development/poverty issues/economic development

	?
	

	Other

	?
	

	4. POLICY AND LEGISLATIVE PROPERTIES

	National regulations that apply to aquifers: e.g. licenses for production, any statutory reporting, any controls on drilling, use of the water, etc.

	?
	

	Groundwater ownership, rights, etc.

	?
	

	Formal international agreements ratified

	?
	

	Informal agreements/ conventions

	?
	

	Key institutions national level-local level

	?
	

	NAME AND CONTACT DETAILS OF PERSON(S) COMPLETING THIS FORM

	Mrs. Rossitza Borissova Gorova

Head expert in the Executive Environment Agency at the Ministry of Environment and Water 

136 Tzar Boris III blvd

Sofia 1618 

BULGARIA

tel:  +35 92 95 59 825, +35 92 949 6417

fax: +35 92 95 59 015

e-mail: gorova@nfp-bg.eionet.eu.int
	



	NAME OF THE TRANSBOUNDARY AQUIFER
	53. SMOLYAN KARST MASSIF

Shared by Bulgaria, Greece (under investigation)

	Bulgaria
	Greece

	1 AQUIFER PROPERTIES

	1.1. Geographical properties

	Location of the aquifer

	Maritza River catchment area
	

	Shared international boundary length 

	ca. 4.4 km
	

	Aquifer type

	karst-fissured
	

	Area extend – population resident in this area

	94 km2
	

	Topography, including altitude range 

	?
	

	Geology and principal land use

	· geological age: Proterozoic and Paleogene

· petrographic description: marbles, biotite and two-mica shists with intercalations of amphibolites and calc-shists, gneises, gneiss-shists, granites. For Paleogene – marble breccia, – conglomerates, conglomerate- schale -sandstone formation.  Situated in the SE part of the S Rhodopean Syncline with tectonic faults divided in blocs. The marbles are situated in the N part of the basin and there they are massive. On the W of the Ustovo (estate of Smolyan) the granite intrusion is available. The thickness of the marles is about 500 m; they are highly karstified and fissured. The surface karstic forms are available and all the rainfall sinks there. The cropped out marbles area is about 8 km2. In part of the N basin the limestones are covered with Paleogene rocks with sea or volcanic geology origin. In the S part the marbles have a large cropping out on the surface, but here they are layered and interbedded with shists. This is the reason for a lower level of karstifying and lower permeability. In the periphery part of the basin the Paleogene rocks are spreaded – marble breccia – conglomerates – with thickness from 5-200 m. They are fissured and karstified and form a common groundwater body with the Prterizoic Marbles. The Basin is confined in the regions covered with impermeable Paleogene rocks.
	

	1.2. HYDROLOGICAL CHARACTERISTICS AND GROUNDWATER

	Hydrogeology

	?
	

	Rainfall, average annual and seasonal distribution

	?
	

	Bulgaria
	Greece

	Recharge / Discharge area

	Recharge is due to precipitation, from the groundwater in the Rhiolitic groundwater body and rivers and discharge is from springs and boreholes and to the rivers.
	

	Level changes – natural, induced by pumping or other reasons

	?
	

	Total available annual groundwater resources

	?
	

	Total groundwater abstractions 

	?
	

	Flow in/out across national boundary

	?
	

	Groundwater flow direction and gradient across boundary

	?
	

	Water uses (total, by sector, principal uses, current (estimated) and future (projected))

	?
	

	Deficits and other resource concerns (e.g. quality, extremes, environmental degradation, interactions with surface water bodies/other aquifers )

	In cropped out regions groundwater is sensitive to pollution.
	

	2. MONITORING DATA

	Observation networks

	MoEW and NIMH monitoring networks are available
	

	Maps, with available scales, GIS and remote sensing imagery

	GIS maps are available with the points in ExEA.
	

	Data archives and their adequacy

	An oracle data base with quality data is available in ExEA.
	

	Research centres

	regional laboratories under ExEA, ExEA, NIMH
	

	2.1 Quantity

	No. of monitoring stations

	1 NIMH
	

	Frequency of measurements

	?
	

	Water levels

	recharge for the spring
	

	Additional information

	159 captured karst spring - Smolyan
	

	2.2 Quality

	No. of monitoring sites

	2 for MoEW at the springs near Smolyan
	

	Frequency of measurements

	4/year
	

	Nitrogen compounds

	yes
	

	Major ions

	yes
	

	Heavy metals

	1/year
	

	Pesticides

	rare
	

	Industrial organic compounds

	no
	

	Bulgaria
	Greece

	3. SIGNIFICANT ISSUES AFFECTING THE AQUIFER SYSTEM

	Water resources

	?
	

	Ecology of any water courses/wetlands/other

	?
	

	Human development/poverty issues/economic development

	?
	

	Other

	?
	

	4. POLICY AND LEGISLATIVE PROPERTIES

	National regulations that apply to aquifers: e.g. licenses for production, any statutory reporting, any controls on drilling, use of the water, etc.

	?
	

	Groundwater ownership, rights, etc.

	?
	

	Formal international agreements ratified

	?
	

	Informal agreements/ conventions

	?
	

	Key institutions national level-local level

	?
	

	NAME AND CONTACT DETAILS OF PERSON(S) COMPLETING THIS FORM

	Mrs. Rossitza Borissova Gorova

Head expert in the Executive Environment Agency at the Ministry of Environment and Water 

136 Tzar Boris III blvd

Sofia 1618 

BULGARIA

tel:  +35 92 95 59 825, +35 92 949 6417

fax: +35 92 95 59 015

e-mail: gorova@nfp-bg.eionet.eu.int
	



	NAME OF THE TRANSBOUNDARY AQUIFER
	54. PALEOGENE WATERBEARING COMPLEX RUDOZEM

Shared by Bulgaria, Greece (under investigation)

	Bulgaria
	Greece

	1 AQUIFER PROPERTIES

	1.1. Geographical properties

	Location of the aquifer

	Maritza River catchment area
	

	Shared international boundary length 

	ca. 33.5 km
	

	Aquifer type

	fissured
	

	Area extend – population resident in this area

	80 km2
	

	Topography, including altitude range 

	?
	

	Geology and principal land use

	The geological age is Upper Paleogene. The groundwater body consists of rhyolites, ryodacites, and conglomerate- sandstone formation. The prismatic fissuring is available; tectonic faults and shallow climatic have caused fissuries. Many springs with small recharge are available. Recharge is due to precipitation. Discharge is in rivers and creeks.  
	

	1.2. HYDROLOGICAL CHARACTERISTICS AND GROUNDWATER

	Hydrogeology

	?
	

	Rainfall, average annual and seasonal distribution

	?
	

	Recharge / Discharge area

	?
	

	Level changes – natural, induced by pumping or other reasons

	?
	

	Total available annual groundwater resources

	?
	

	Total groundwater abstractions 

	
	

	Flow in/out across national boundary

	?
	

	Groundwater flow direction and gradient across boundary

	?
	

	Water uses (total, by sector, principal uses, current (estimated) and future (projected))

	?
	

	Deficits and other resource concerns (e.g. quality, extremes, environmental degradation, interactions with surface water bodies/other aquifers )

	?
	

	2. MONITORING DATA

	Observation networks

	No monitoring points are available.
	

	Maps, with available scales, GIS and remote sensing imagery

	?
	

	Bulgaria
	Greece

	Data archives and their adequacy

	?
	

	Research centres

	?
	

	2.1 Quantity

	No. of monitoring stations

	?
	

	Frequency of measurements

	?
	

	Water levels

	?
	

	Additional information

	?
	

	2.2 Quality

	No. of monitoring sites

	?
	

	Frequency of measurements

	?
	

	Nitrogen compounds

	?
	

	Major ions

	?
	

	Heavy metals

	?
	

	Pesticides

	?
	

	Industrial organic compounds

	?
	

	3. SIGNIFICANT ISSUES AFFECTING THE AQUIFER SYSTEM

	Water resources

	?
	

	Ecology of any water courses/wetlands/other

	?
	

	Human development/poverty issues/economic development

	?
	

	Other

	?
	

	4. POLICY AND LEGISLATIVE PROPERTIES

	National regulations that apply to aquifers: e.g. licenses for production, any statutory reporting, any controls on drilling, use of the water, etc.

	?
	

	Groundwater ownership, rights, etc.

	?
	

	Formal international agreements ratified

	?
	

	Bulgaria
	Greece

	Informal agreements/ conventions

	?
	

	Key institutions national level-local level

	?
	

	NAME AND CONTACT DETAILS OF PERSON(S) COMPLETING THIS FORM

	Mrs. Rossitza Borissova Gorova

Head expert in the Executive Environment Agency at the Ministry of Environment and Water 

136 Tzar Boris III blvd

Sofia 1618 

BULGARIA

tel:  +35 92 95 59 825, +35 92 949 6417

fax: +35 92 95 59 015

e-mail: gorova@nfp-bg.eionet.eu.int
	



	NAME OF THE TRANSBOUNDARY AQUIFER
	55. ERMA REKA KARST BASIN 

Shared by Bulgaria, Greece (under investigation)

	Bulgaria
	Greece

	1 AQUIFER PROPERTIES

	1.1. Geographical properties

	Location of the aquifer

	Arda River catchment area
	

	Shared international boundary length 

	not clear
	

	Aquifer type

	karst-fissured
	

	Area extend – population resident in this area

	40 km2
	

	Topography, including altitude range 

	?
	

	Geology and principal land use

	The geological age is Proterozoic. The petrohraphy is presented by marbles. On Bulgarian territory there is no cropping out on the surface. They are reached by boreholes and mining. The water in the marbles is hot with a temperature between 80 and 120oC, with an average of about 100oC. The marbles layer is about 700 m thick. They are cropped out in Greek territory in the valley of the River Ilidza, where there is a thermal spring. The marbles are highly fissured and karstified in the upper 300 m as well as in the deeper layers, because of deep tectonic faults. The aquifer is confined. It is discharged in springs in Greece and in mining in Bulgaria. The absolute elevation of the groundwater piezometric head is about 480 m. The transmissivity is between 200 and 2,000 m2/d. Silicate metamorphic rocks are situated above the marbles, containing lead-zinc ores.
	

	1.2. HYDROLOGICAL CHARACTERISTICS AND GROUNDWATER

	Hydrogeology

	?
	

	Rainfall, average annual and seasonal distribution

	?
	

	Recharge / Discharge area

	?
	

	Level changes – natural, induced by pumping or other reasons

	?
	

	Total available annual groundwater resources

	?
	

	Total groundwater abstractions 

	?
	

	Flow in/out across national boundary

	?
	

	Groundwater flow direction and gradient across boundary

	?
	

	Bulgaria
	Greece

	Water uses (total, by sector, principal uses, current (estimated) and future (projected))

	?
	

	Deficits and other resource concerns (e.g. quality, extremes, environmental degradation, interactions with surface water bodies/other aquifers )

	?
	

	2. MONITORING DATA

	Observation networks

	no available monitoring points
	

	Maps, with available scales, GIS and remote sensing imagery

	?
	

	Data archives and their adequacy

	?
	

	Research centres

	?
	

	2.1 Quantity

	No. of monitoring stations

	?
	

	Frequency of measurements

	?
	

	Water levels

	?
	

	Additional information

	?
	

	2.2 Quality

	No. of monitoring sites

	?
	

	Frequency of measurements

	?
	

	Nitrogen compounds

	?
	

	Major ions

	?
	

	Heavy metals

	?
	

	Pesticides

	?
	

	Industrial organic compounds

	?
	

	3. SIGNIFICANT ISSUES AFFECTING THE AQUIFER SYSTEM

	Water resources

	?
	

	Ecology of any water courses/wetlands/other

	?
	

	Human development/poverty issues/economic development

	?
	

	Bulgaria
	Greece

	Other

	?
	

	4. POLICY AND LEGISLATIVE PROPERTIES

	National regulations that apply to aquifers: e.g. licenses for production, any statutory reporting, any controls on drilling, use of the water, etc.

	?
	

	Groundwater ownership, rights, etc.

	?
	

	Formal international agreements ratified

	?
	

	Informal agreements/ conventions

	?
	

	Key institutions national level-local level

	?
	

	NAME AND CONTACT DETAILS OF PERSON(S) COMPLETING THIS FORM

	Mrs. Rossitza Borissova Gorova

Head expert in the Executive Environment Agency at the Ministry of Environment and Water 

136 Tzar Boris III blvd

Sofia 1618 

BULGARIA

tel:  +35 92 95 59 825, +35 92 949 6417

fax: +35 92 95 59 015

e-mail: gorova@nfp-bg.eionet.eu.int
	



	NAME OF THE TRANSBOUNDARY AQUIFER
	56. NEOGENE QUATERNARY AQUIFER SVILENGRAD/ORESTIADA

Shared by Bulgaria, Greece, Turkey (N/A)

	Bulgaria
	Greece
	Turkey

	1 AQUIFER PROPERTIES

	1.1. Geographical properties

	Location of the aquifer

	Maritza River catchment area
	The aquifer belongs to the hydrological catchment of the river Evros, in the 12th water district and belongs to the prefecture of Evros. It is bounded N and E by the River Evros, and W and S by rocks of Tritogenic bed, which are of low conductivity to being completely impermeable. 
	

	Shared international boundary length 

	38.5 km
	· Greek-Bulgarian border 20 km 
· Greek-Turkish border 45 km
	

	Aquifer type

	porous
	partial under pressure aquifer
	

	Area extend – population resident in this area

	672 km2
	· area 600 km2.

· opulation 45,000 inh.
	

	Topography, including altitude range 

	?
	Mild topographic relief, with altitude from 25 to 200m.
	

	Geology and principal land use

	Quaternary and Upper Neogene deposits have formed a common groundwater body. The Pliocene sediments are of lake and river geological origin and consist of sands, clayey sands, gravels, sandy clays and clays. The sands and gravels are predominant.  The Quaternary sediments are the alluvial deposits of the Maritza River – sands and gravels with uneven clayey layers. The thickness is between 6 and 20 m, with an average of 8-12 m. No boundary is detected between the Pliocene and Quaternary deposits – the only difference between them is the thickness of the clayey layers. For Quaternary this is from 0.5 to 3-4m, and for Pliocene the layers are thicker.
	The characteristic formations of the area are Pleo- Pleistocene loose depositions of lake and river-stream phase, which are laid on the Tritogenic depositions. The bed of all the above are the metamorphic rocks of the Rodopi Mass. Along the river the Pleo- Pleistocene is covered with current river depositions. The land use is mainly agriculture cultivations.
	

	Bulgaria
	Greece
	Turkey

	1.2. HYDROLOGICAL CHARACTERISTICS AND GROUNDWATER

	Hydrogeology

	The upper part is unconfined, the lower layers are confined. The free level coincides with the piezometric head of the lower Pliocene deposits.
	The aquifer is located in the area of the Pleo-Plystocenic depositions in touch with the impermeable formations of the Tritogenic.
	

	Rainfall, average annual and seasonal distribution

	?
	Μ. values (mm.)

%
Winter

239,2

37,3

Spring

157,7

24,6

Summer

84,0

13,1

Autumn

160,3

25,0

TOTAL

641,2

100


	

	Recharge / Discharge area

	A GIS map showing recharge areas is currently being prepared by the Executive Environment Agency. Discharge is in rivers (the Bisserska River, the Lozenska River etc.), creeks, springs and wells. There are many springs with small recharge from 0.1 to 0.25 l/s. Recharge is due to rainfall and to a lesser extent to rivers and creeks.  There are some marshes in the lower terrasse of the Maritza River. Here the higher TDS content for the groundwater is caused by the shallow situated groundwater. Hydraulic conductivity is Kf= 35-100 m/d. Transmissivity is from 500 to 1,500 m2/d.
	The aquifer is recharged by direct infiltration from rainfall and also by natural enrichment from the rivers of the area (the Ardas and Evros Rivers). As well as this natural recharge, the aquifer is also recharged by the infiltration of irrigation water.
	

	Level changes – natural, induced by pumping or other reasons

	Data from NIMH could be used.
	The annual fluctuation of the water level is about 2.5m mainly due to abstraction for irrigation purposes.
	

	Total available annual groundwater resources

	Data from the General Schemes can be used.
	The available ground water resources in the area are 10*106m3.
	

	Total groundwater abstractions 

	?
	According to calculations performed for the years 1995 to 1998, the abstractions from the aquifer are 45*106m3/y.
	

	Bulgaria
	Greece
	Turkey

	Flow in/out across national boundary

	?
	The River Evros forms the natural border between the countries and recharges the aquifer, whose level is defined within the area of the river bed. The enrichment expands under the current deposits to the Pleistocene formation, formatting in this way an integrated aquifer, which is affected directly by the enrichment processes of the Evros and Ardas Rivers. The regulative function of the rivers prevents the underground recharges and discharges along the borders.
	

	Groundwater flow direction and gradient across boundary

	?
	The aquifer has a tendency to discharge towards the rivers (Ardas, Evros). The hydraulic slope reduces as it approaches the rivers. Along the borders the slope have values around 1/1,000.
	

	Water uses (total, by sector, principal uses, current (estimated) and future (projected))

	Many tube and shaft wells are available for drinking water supply, irrigation and industrial supply.
	More than 90% of abstractions is used for irrigation and the rest for water supply. 
	

	Deficits and other resource concerns (e.g. quality, extremes, environmental degradation, interactions with surface water bodies/other aquifers )

	?
	The aquifer operates as a regulator reservoir, in which the two rivers store a part of the annual water supply supplemented with the recharge from the rainfalls. The considerable contribution of rivers to the groundwater determines the quality of the underground water.
	

	Bulgaria
	Greece
	Turkey

	2. MONITORING DATA

	Observation networks

	MoEW and NIMH monitoring networks are available.
	Under the frame of the groundwater observation network in Greece, the quantity and quality changes of the aquifer in the Orestiada area are observed with level measurements and chemical analysis of samples at three observation points. The measurements/samples are carried out 4 times each year and at one point the level is measured on a daily basis.  
	

	Maps, with available scales, GIS and remote sensing imagery

	GIS maps are available with the points in ExEA.
	?
	

	Data archives and their adequacy

	An oracle data base with quality data is available in ExEA.
	?
	

	Research centres

	regional laboratories under ExEA, ExEA, NIMH
	Institute of Geology and Mineral Exploration (IGME)
	

	2.1 Quantity

	No. of monitoring stations

	1
	3 observation points
	

	Frequency of measurements

	12/year  
	The measurements/samples are carried out 4 times each year and at one point the level is measured on a daily basis.  
	

	Water levels

	yes
	See annex 1.
	

	Additional information

	v.Bisser 531a, depth 10.1m
	?
	

	2.2 Quality

	No. of monitoring sites

	2 under MoEW and 3 under NIMH.
	3 observation points
	

	Frequency of measurements

	for MoEW points 4/year
	The measurements/samples are carried out 4 times each year and at one point the level is measured on a daily basis.  
	

	Bulgaria
	Greece
	Turkey

	Nitrogen compounds

	        yes
	See annex 1.
	

	Major ions

	        yes
	See annex 1.
	?

	Heavy metals

	1/year
	See annex 1.
	?

	Pesticides

	no
	See annex 1.
	?

	Industrial organic compounds

	no
	See annex 1.
	?

	3. SIGNIFICANT ISSUES AFFECTING THE AQUIFER SYSTEM

	Water resources

	?
	The aquifer is recharged by the rivers; this means that changes in the quality of river waters will most probably cause a similar phenomenon to occur in the quality of the underground waters. 
	

	Ecology of any water courses/wetlands/other

	?
	The recharge of the aquifer from the irrigation waters increases the danger of pollution from pesticides and fertilisers. The irrigation of extended areas directly from the River Arda or from the irrigation net of the Kiprinos dam makes the pollution process more composite.
	

	Human development/poverty issues/economic development

	?
	If no measures are taken to manage industrial and urban wastes the quality of the underground and surface waters will be affected. 
	

	Other

	?
	?
	

	4. POLICY AND LEGISLATIVE PROPERTIES

	National regulations that apply to aquifers: e.g. licenses for production, any statutory reporting, any controls on drilling, use of the water, etc.

	?
	There is an agreement (formal?) with Bulgaria, according to which Bulgaria must supply 186*106m3/y through the Ardas River to the Kiprinos dam after the end of the wet period for the irrigation needs of the area.
	

	Bulgaria
	Greece
	Turkey

	Groundwater ownership, rights, etc.

	?
	At a local level, management and control comes under the jurisdiction of the prefecture to which the aquifer’s area of recharge belongs. The municipalities also play an important role in the management of the aquifer water resources, considering that the aquifer expands under the area of their jurisdiction.
	

	Formal international agreements ratified

	?
	?
	

	Informal agreements/ conventions

	?
	?
	

	Key institutions national level-local level

	?
	?
	

	NAME AND CONTACT DETAILS OF PERSON(S) COMPLETING THIS FORM

	Mrs. Rossitza Borissova Gorova

Head expert in the Executive Environment Agency at the Ministry of Environment and Water 

136 Tzar Boris III blvd

Sofia 1618 

BULGARIA

tel:  +35 92 95 59 825, +35 92 949 6417

fax: +35 92 95 59 015

e-mail: gorova@nfp-bg.eionet.eu.int
	Giannis Romaidis

Geologist

Institute of Geology and Mineral Exploration (IGME)

Regional Unit of East Macedonia & Thrace

Xanthi

GREECE

Tel. 030 25410-25606

Fax. 030 25410-22187

igmexan@otenet.gr

	


	NAME OF THE TRANSBOUNDARY AQUIFER
	57. MERIC/EVROS AQUIFER

Shared by Turkey and Greece (under investigation)


	

	Turkey
	Greece

	1 AQUIFER PROPERTIES

	1.1. Geographical properties

	Location of the aquifer

	?
	?

	Shared international boundary length (km)

	105 km
	

	Aquifer type

	kalker based
	

	Area extend (km2) – population resident in this area

	2,100 km2
	

	Topography, including altitude range (m)

	?
	

	Geology and principal land use

	kalker
	

	1.2. HYDROLOGICAL CHARACTERISTICS AND GROUNDWATER

	Hydrogeology

	?
	

	Rainfall, average annual and seasonal distribution

	?
	

	Recharge / Discharge area

	?
	

	Level changes (m/yr) – natural, induced by pumping or other reasons

	?
	

	Total available annual groundwater resources (Mm3/yr)

	?
	

	Total groundwater abstractions (Mm3/yr)

	18-35 Mm3/yr
	

	Flow in/out across national boundary (Mm3/yr)

	?
	

	Groundwater flow direction and gradient across boundary

	8 Mm3/yr and 0,001 unit of meaurement
	

	Water uses (total, by sector, principal uses, current (estimated) and future (projected))

	publish-urban, industrial and agricultural
	

	Deficits and other resource concerns (e.g. quality, extremes, environmental degradation, interactions with surface water bodies/other aquifers )

	· local increase in the salinity of the underground water

· pesticides and various industrial wastes.
	

	2. MONITORING DATA

	Observation networks

	?
	

	Maps, with available scales, GIS and remote sensing imagery

	?
	

	Data archives and their adequacy

	?
	


	Turkey
	Greece

	Research centres

	?
	

	2.1 Quantity

	No. of monitoring stations

	A permanent communications network does not exist.
	

	Frequency of measurements

	irregular
	

	Distribution of the sampling

	according to the study or specific problem
	

	Water levels

	ascending tendency and local outcrop of the phreatic levels in the urban zone of Meriç
	

	Additional information

	The city of Edirne concerns water from the river basin of the Meric River with other towns; the local extraction is increased because of increasing industrial activity. The losses in the networks have caused local ascent of the phreatic levels in the urban zone.
	

	2.2 Quality

	No. of monitoring sites

	A permanent communications network does not exist.
	

	Frequency of measurements

	irregular
	

	Distribution of the sampling

	according to the study or specific problem
	

	Nitrogen compounds

	yes
	

	Major ions

	yes
	

	Heavy metals

	yes
	

	Pesticides

	yes
	

	Industrial organic compounds

	yes
	

	Additional information

	Water-bearing ‘the brief ones’ are contaminated by urban and industrial water unloadings also widely using pesticities for agricultural purposes.
	

	3. SIGNIFICANT ISSUES AFFECTING THE AQUIFER SYSTEM

	Water resources

	?
	

	Ecology of any water courses/wetlands/other

	?
	


	Turkey
	Greece

	Human development/poverty issues/economic development

	?
	

	Other

	?
	

	Turkey
	Greece

	4. POLICY AND LEGISLATIVE PROPERTIES

	National regulations that apply to aquifers: e.g. licenses for production, any statutory reporting, any controls on drilling, use of the water, etc.

	?
	

	Groundwater ownership, rights, etc.

	?
	

	Formal international agreements ratified

	no
	

	Informal agreements/ conventions

	yes
	

	Key institutions national level-local level

	· state hydraulic works

· universities,

· National commission for Water: Underground Water management
	

	NAME AND CONTACT DETAILS OF PERSON(S) COMPLETING THIS FORM

	Assoc. Prof. Şevket Çokgör

Istanbul Technical University, School of Civil Engineering, Department of Hydraulics,

34469, Maslak, Istanbul,

Turkey.

tel:  +90 212 285 6848 /3735

fax:  +90 212 285 3710

e-mail : cokgor@itu.edu.tr

	



	NAME OF THE TRANSBOUNDARY AQUIFER
	58. TOPOLOVGRAD/ TERZI DERE KARST WATERBEARING MASSIF AQUIFER 

Shared by Bulgaria, Turkey (N/A)

	Bulgaria
	Turkey

	1 AQUIFER PROPERTIES

	1.1. Geographical properties

	Location of the aquifer

	Maritza River catchment area
	

	Shared international boundary length 

	ca. 19.7 km
	

	Aquifer type

	karst-fissured
	

	Area extend – population resident in this area

	311 km2
	

	Topography, including altitude range 

	?
	

	Geology and principal land use

	Geological age: undivided Precambrian – migmatites, gneises and gneiss-shists.  Lower-Middle-Upper Triasic – dolomites and dolomitic limestones, marbles, dolomitic marbles, calcareous mica shists with porphiroblast, metaaleuropelites, metasandstones, marbles and  calc-schists.  Lower–Middle Jurassic – quartzites, siltstones, sandstones and  limestones.  Upper palegene – limy breccia-conglomerates and limestones. The karst basin is situated in the long and narrow Topolovgrad Syncline. The tectonic faults caused complicated blocs structure existed. One of the blocs are arisen and other are sunk and covered with younger rocks.  The rocks are highly karstified and fissured. In the arisen blocs the groundwater is unconfined and in sunk blocs it is confined.
	

	1.2. HYDROLOGICAL CHARACTERISTICS AND GROUNDWATER

	Hydrogeology

	There are many springs, whose total mean annual recharge is ca. 800 l/s. The springs are the issues for rivers and creeks (the base flow).
	

	Rainfall, average annual and seasonal distribution

	?
	

	Recharge / Discharge area

	?
	

	Level changes – natural, induced by pumping or other reasons

	?
	

	Total available annual groundwater resources

	?
	

	Total groundwater abstractions 

	?
	

	Flow in/out across national boundary

	?
	

	Bulgaria
	Turkey

	Groundwater flow direction and gradient across boundary

	?
	

	Water uses (total, by sector, principal uses, current (estimated) and future (projected))

	?
	?

	Deficits and other resource concerns (e.g. quality, extremes, environmental degradation, interactions with surface water bodies/other aquifers )

	The groundwater body recharge is due to precipitation in cropped out areas and in these areas it is vulnerable to contamination.
	

	2. MONITORING DATA

	Observation networks

	no available monitoring points
	

	Maps, with available scales, GIS and remote sensing imagery

	?
	

	Data archives and their adequacy

	?
	

	Research centres

	?
	

	2.1 Quantity

	No. of monitoring stations

	?
	

	Frequency of measurements

	?
	

	Water levels

	?
	

	Additional information

	?
	

	2.2 Quality

	No. of monitoring sites

	?
	

	Frequency of measurements

	?
	

	Nitrogen compounds

	?
	

	Major ions

	?
	

	Heavy metals

	?
	

	Pesticides

	?
	

	Industrial organic compounds

	?
	

	3. SIGNIFICANT ISSUES AFFECTING THE AQUIFER SYSTEM

	Water resources

	?
	

	Ecology of any water courses/wetlands/other

	?
	

	Human development/poverty issues/economic development

	?
	

	Bulgaria
	Turkey

	Other

	?
	

	4. POLICY AND LEGISLATIVE PROPERTIES

	National regulations that apply to aquifers: e.g. licenses for production, any statutory reporting, any controls on drilling, use of the water, etc.

	?
	

	Groundwater ownership, rights, etc.

	?
	

	Formal international agreements ratified

	?
	

	Informal agreements/ conventions

	?
	

	Key institutions national level-local level

	?
	

	NAME AND CONTACT DETAILS OF PERSON(S) COMPLETING THIS FORM

	Mrs. Rossitza Borissova Gorova

Head expert in the Executive Environment Agency at the Ministry of Environment and Water 

136 Tzar Boris III blvd

Sofia 1618 

BULGARIA

tel:  +35 92 95 59 825, +35 92 949 6417

fax: +35 92 95 59 015

e-mail: gorova@nfp-bg.eionet.eu.int
	



	NAME OF THE TRANSBOUNDARY AQUIFER
	59. AQUIFER OF MALKO TARNOVO/DEREKOY 

Shared by Bulgaria, Turkey (N/A)


	

	Bulgaria
	Turkey

	1 AQUIFER PROPERTIES

	1.1. Geographical properties

	Location of the aquifer

	Veleka and Rezovska River catchment areas
	

	Shared international boundary length 

	ca. 19.7 km
	

	Aquifer type

	karst-fissured
	

	Area extend – population resident in this area

	85 km2
	

	Topography, including altitude range 

	?
	

	Geology and principal land use

	· geological age:  Middle and Upper Triassic and Middle Jurassic and Middle Cretaceous

· petrographic description: T2-3 recrystallised limestones, shistts, sandstones- flyshoid formation; J2 – marbles and recrystallised limestones and mixed rocks, and for the Upper Cretaceous – granodiorites, diorites, gabrodiorites and gabro.

· the aquifer is partly unconfined and confined in the SE part of the basin

· there are many springs. 
	

	1.2. HYDROLOGICAL CHARACTERISTICS AND GROUNDWATER

	Hydrogeology

	?
	

	Rainfall, average annual and seasonal distribution

	?
	

	Recharge / Discharge area

	· recharge is due to precipitation and rivers

· discharge is by springs and boreholes and to the rivers
	

	Level changes – natural, induced by pumping or other reasons

	?
	

	Total available annual groundwater resources

	?
	

	Total groundwater abstractions 

	?
	

	Flow in/out across national boundary

	?
	

	Groundwater flow direction and gradient across boundary

	?
	

	Water uses (total, by sector, principal uses, current (estimated) and future (projected))

	?
	

	Deficits and other resource concerns (e.g. quality, extremes, environmental degradation, interactions with surface water bodies/other aquifers )

	In cropped out regions groundwater is sensitive to pollution.
	

	Bulgaria
	Turkey

	2. MONITORING DATA

	Observation networks

	NIMH monitoring networks for spring recharge measuring are available.
	

	Maps, with available scales, GIS and remote sensing imagery

	GIS maps are available with the points in ExEA.
	

	Data archives and their adequacy

	?
	

	Research centres

	NIMH
	

	2.1 Quantity

	No. of monitoring stations

	5 NIMH
	

	Frequency of measurements

	4-12/year
	

	Water levels

	recharge for the spring
	

	Additional information

	83 captured karst spring - Trakiitci

361 captured karst spring - Evrenozovo

376 captured karst spring – Brashllian

63 captured karst spring – Malko Tarnovo

83 captured karst spring – malko Tarnovo
	

	2.2 Quality

	No. of monitoring sites

	?
	

	Frequency of measurements

	?
	

	Nitrogen compounds

	?
	

	Major ions

	?
	

	Heavy metals

	?
	

	Pesticides

	?
	

	Industrial organic compounds

	?
	

	3. SIGNIFICANT ISSUES AFFECTING THE AQUIFER SYSTEM

	Water resources

	?
	

	Ecology of any water courses/wetlands/other

	?
	

	Human development/poverty issues/economic development

	?
	

	Other

	?
	

	Bulgaria
	Turkey

	4. POLICY AND LEGISLATIVE PROPERTIES

	National regulations that apply to aquifers: e.g. licenses for production, any statutory reporting, any controls on drilling, use of the water, etc.

	?
	

	Groundwater ownership, rights, etc.

	?
	

	Formal international agreements ratified

	?
	

	Informal agreements/ conventions

	?
	

	Key institutions national level-local level

	?
	

	NAME AND CONTACT DETAILS OF PERSON(S) COMPLETING THIS FORM

	Mrs. Rossitza Borissova Gorova

Head expert in the Executive Environment Agency at the Ministry of Environment and Water 

136 Tzar Boris III blvd

Sofia 1618 

BULGARIA

tel:  +35 92 95 59 825, +35 92 949 6417

fax: +35 92 95 59 015

e-mail: gorova@nfp-bg.eionet.eu.int
	


	NAME OF THE TRANSBOUNDARY AQUIFER
	60. Upper Pleistocene somes alluvial fan
Shared by Romania, Hungary 

	Romania
	Hungary 

	1 AQUIFER PROPERTIES

	1.1. Geographical properties

	Location of the aquifer

	
	

	Shared international boundary length 

	
	

	Aquifer type

	Alluvial

Large deep aquifer, recharged far from border, not connected to local surface water and groundwater
	

	Area extend – population resident in this area

	Area: 2200km2
Thickness: mean = 15m and max = 30m
	

	Topography, including altitude range 

	
	

	Geology and principal land use

	Pebbles and sands with argillaceousinterlayers
	

	1.2. HYDROLOGICAL CHARACTERISTICS AND GROUNDWATER

	Hydrogeology

	
	

	Rainfall, average annual and seasonal distribution

	
	

	Recharge / Discharge area

	
	

	Level changes – natural, induced by pumping or other reasons

	
	

	Total available annual groundwater resources

	
	

	Total groundwater abstractions 

	
	

	Flow in/out across national boundary

	
	

	Groundwater flow direction and gradient across boundary

	From South-East (Romania) to North-West (Hungary) 
	

	Water uses (total, by sector, principal uses, current (estimated) and future (projected))

	Drinking water = 45%

Irrigation = 35%

Industry = 20%
	

	Deficits and other resource concerns (e.g. quality, extremes, environmental degradation, interactions with surface water bodies/other aquifers )

	Increased pumping lifts or costs (local and moderate)
	


	Romania
	Hungary

	2. MONITORING DATA

	Observation networks

	
	

	Maps, with available scales, GIS and remote sensing imagery

	
	

	Data archives and their adequacy

	
	

	Research centres

	
	

	2.1 Quantity

	No. of monitoring stations

	Currently planned
	

	Frequency of measurements

	
	

	Water levels

	
	

	Additional information

	
	

	2.2 Quality

	No. of monitoring sites

	Currently planned
	

	Frequency of measurements

	
	

	Nitrogen compounds

	
	

	Major ions

	
	

	Heavy metals

	
	

	Pesticides

	
	

	Industrial organic compounds

	
	

	3. SIGNIFICANT ISSUES AFFECTING THE AQUIFER SYSTEM

	Water resources

	
	

	Ecology of any water courses/wetlands/other

	
	

	Human development/poverty issues/economic development

	
	

	Other

	Currently planned: Increasing efficiency of groundwater use, Protection zones for public supplies, Groundwater integrated into river basin management, Wastewater reuse or artificial recharge, Treatment of  urban wastewater, Exchange of data between countries and Treatment of industrial effluents.

Need to be applied: Vulnerability mapping for land use planning
	


	Romania
	Hungary

	4. POLICY AND LEGISLATIVE PROPERTIES

	National regulations that apply to aquifers: e.g. licenses for production, any statutory reporting, any controls on drilling, use of the water, etc.

	Currently planned: Transboundary institutions (commissions, agreements, treaties, etc.)
	

	Groundwater ownership, rights, etc.

	Currently planned: Groundwater abstraction management by regulation (licensing, taxation)
	

	Formal international agreements ratified

	
	

	Informal agreements/ conventions

	
	

	Key institutions national level-local level

	
	

	NAME AND CONTACT DETAILS OF PERSON(S) COMPLETING THIS FORM

	Dr. eng. Mihai Bretotean 

Head of Hydrogeology and Environment Isotopes Department of the National Institute of Hydrology and Water Management

Soseaua Bucuresti-Ploiesti nr 97

013 686 Bucharest

ROMANIA

tel: +40 21 233 35 73
fax: +40 21 233 35 96
e-mail: mbretotean@yahoo.com
mihai.bretotean@hidro.ro
	


	NAME OF THE TRANSBOUNDARY AQUIFER
	61. Lower Pleistocene Mures alluvial fan
Shared by Romania, Hungary 

	Romania
	Hungary 

	1 AQUIFER PROPERTIES

	1.1. Geographical properties

	Location of the aquifer

	
	

	Shared international boundary length 

	
	

	Aquifer type

	Alluvial

Large deep aquifer, recharged far from border, not connected to local surface water and groundwater
	

	Area extend – population resident in this area

	Area: 1690km2
Thickness: mean = 60m and max = 150m
	

	Topography, including altitude range 

	
	

	Geology and principal land use

	Pebbles, sands and clays

Lower Pleistocene deposits
	

	1.2. HYDROLOGICAL CHARACTERISTICS AND GROUNDWATER

	Hydrogeology

	
	

	Rainfall, average annual and seasonal distribution

	
	

	Recharge / Discharge area

	
	

	Level changes – natural, induced by pumping or other reasons

	
	

	Total available annual groundwater resources

	
	

	Total groundwater abstractions 

	
	

	Flow in/out across national boundary

	
	

	Groundwater flow direction and gradient across boundary

	From South-East (Romania) to North-West (Hungary) 
	

	Water uses (total, by sector, principal uses, current (estimated) and future (projected))

	Drinking water = 75%

Irrigation = 10%

Industry = 15%
	

	Deficits and other resource concerns (e.g. quality, extremes, environmental degradation, interactions with surface water bodies/other aquifers )

	Locally small drawdown only around four great catchments.

Increased pumping lifts or costs (local and moderate).
	


	Romania
	Hungary

	2. MONITORING DATA

	Observation networks

	
	

	Maps, with available scales, GIS and remote sensing imagery

	
	

	Data archives and their adequacy

	
	

	Research centres

	
	

	2.1 Quantity

	No. of monitoring stations

	Currently planned
	

	Frequency of measurements

	
	

	Water levels

	
	

	Additional information

	
	

	2.2 Quality

	No. of monitoring sites

	Currently planned
	

	Frequency of measurements

	
	

	Nitrogen compounds

	
	

	Major ions

	
	

	Heavy metals

	
	

	Pesticides

	
	

	Industrial organic compounds

	
	

	3. SIGNIFICANT ISSUES AFFECTING THE AQUIFER SYSTEM

	Water resources

	
	

	Ecology of any water courses/wetlands/other

	
	

	Human development/poverty issues/economic development

	
	

	Other

	Currently planned: Increasing efficiency of groundwater use, Protection zones for public supplies, Groundwater integrated into river basin management, Wastewater reuse or artificial recharge, Treatment of  urban wastewater, Exchange of data between countries and Treatment of industrial effluents.

Need to be applied: Vulnerability mapping for land use planning
	


	Romania
	Hungary

	4. POLICY AND LEGISLATIVE PROPERTIES

	National regulations that apply to aquifers: e.g. licenses for production, any statutory reporting, any controls on drilling, use of the water, etc.

	Currently planned: Transboundary institutions (commissions, agreements, treaties, etc.)
	

	Groundwater ownership, rights, etc.

	Currently planned: Groundwater abstraction management by regulation (licensing, taxation)
	

	Formal international agreements ratified

	
	

	Informal agreements/ conventions

	
	

	Key institutions national level-local level

	
	

	NAME AND CONTACT DETAILS OF PERSON(S) COMPLETING THIS FORM

	Dr. eng. Mihai Bretotean 

Head of Hydrogeology and Environment Isotopes Department of the National Institute of Hydrology and Water Management

Soseaua Bucuresti-Ploiesti nr 97

013 686 Bucharest

ROMANIA

tel: +40 21 233 35 73
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	NAME OF THE TRANSBOUNDARY AQUIFER
	62. Lower Pleistocene some alluvial fan
Shared by Romania, Hungary 

	Romania
	Hungary 

	1 AQUIFER PROPERTIES

	1.1. Geographical properties

	Location of the aquifer

	
	

	Shared international boundary length 

	
	

	Aquifer type

	Alluvial

Large deep aquifer, recharged far from border, not connected to local surface water and groundwater
	

	Area extend – population resident in this area

	Area: 1390km2
Thickness: mean = 40m and max = 130m
	

	Topography, including altitude range 

	
	

	Geology and principal land use

	Aquifer confined  represented by the Lower Pleistocene Someş alluvial fan Alluvial.

Sands and gravels.

Lower Pleistocene deposits
	

	1.2. HYDROLOGICAL CHARACTERISTICS AND GROUNDWATER

	Hydrogeology

	
	

	Rainfall, average annual and seasonal distribution

	
	

	Recharge / Discharge area

	
	

	Level changes – natural, induced by pumping or other reasons

	
	

	Total available annual groundwater resources

	
	

	Total groundwater abstractions 

	
	

	Flow in/out across national boundary

	
	

	Groundwater flow direction and gradient across boundary

	From East (Romania) to West (Hungary) 
	

	Water uses (total, by sector, principal uses, current (estimated) and future (projected))

	Drinking water = 75%

Industry = 25%
	

	Deficits and other resource concerns (e.g. quality, extremes, environmental degradation, interactions with surface water bodies/other aquifers )

	Locally small drawdown only around two great catchments.

Increased pumping lifts or costs (local and moderate).
	


	Romania
	Hungary

	2. MONITORING DATA

	Observation networks

	
	

	Maps, with available scales, GIS and remote sensing imagery

	
	

	Data archives and their adequacy

	
	

	Research centres

	
	

	2.1 Quantity

	No. of monitoring stations

	Currently planned
	

	Frequency of measurements

	
	

	Water levels

	
	

	Additional information

	
	

	2.2 Quality

	No. of monitoring sites

	Currently planned
	

	Frequency of measurements

	
	

	Nitrogen compounds

	
	

	Major ions

	
	

	Heavy metals

	
	

	Pesticides

	
	

	Industrial organic compounds

	
	

	3. SIGNIFICANT ISSUES AFFECTING THE AQUIFER SYSTEM

	Water resources

	
	

	Ecology of any water courses/wetlands/other

	
	

	Human development/poverty issues/economic development

	
	

	Other

	Currently planned: Increasing efficiency of groundwater use, Protection zones for public supplies, Groundwater integrated into river basin management, Wastewater reuse or artificial recharge, Treatment of  urban wastewater, Exchange of data between countries and Treatment of industrial effluents.

Need to be applied: Vulnerability mapping for land use planning
	


	Romania
	Hungary

	4. POLICY AND LEGISLATIVE PROPERTIES

	National regulations that apply to aquifers: e.g. licenses for production, any statutory reporting, any controls on drilling, use of the water, etc.

	Currently planned: Transboundary institutions (commissions, agreements, treaties, etc.)
	

	Groundwater ownership, rights, etc.

	Currently planned: Groundwater abstraction management by regulation (licensing, taxation)
	

	Formal international agreements ratified

	
	

	Informal agreements/ conventions

	
	

	Key institutions national level-local level

	
	

	NAME AND CONTACT DETAILS OF PERSON(S) COMPLETING THIS FORM

	Dr. eng. Mihai Bretotean 

Head of Hydrogeology and Environment Isotopes Department of the National Institute of Hydrology and Water Management
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013 686 Bucharest

ROMANIA

tel: +40 21 233 35 73
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e-mail: mbretotean@yahoo.com
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	NAME OF THE TRANSBOUNDARY AQUIFER
	63. MIDDLE SARMATIAN – PONTIAN Ground Water Body (GWB) 

Shared by Romania, Moldova Republic (out of scope) 

	Romania
	Moldova Republic 

	1 AQUIFER PROPERTIES

	1.1. Geographical properties

	Location of the aquifer

	The GWB is situated in the central S part of the Moldovian Plateau in the Siret and Prut River basins.  It pertains to the Prut Water Directorate.  
	

	Shared international boundary length 

	about 140 km
	

	Aquifer type

	Alluvial

Large deep aquifer, recharged far from border, not connected to local surface water and groundwater
	

	Area extend – population resident in this area

	11,964 km2

Thickness: mean=120m and max=250m
	

	Topography, including altitude range 

	· plateau

· 220- 525 m asl
	

	Geology and principal land use

	Middle Sarmatian – Pontian deposits consist of: sands, sandstone and limestone/agriculture.
	

	1.2. HYDROLOGICAL CHARACTERISTICS AND GROUNDWATER

	Hydrogeology

	Confined aquifer, situated between 50 – 250 m; k = 3-5 m/day;  T = 15-20 m2/day; q = 0.5 – 5 l/sec/m
	

	Rainfall, average annual and seasonal distribution

	500-600 mm
	

	Recharge / Discharge area

	Recharge is very small and it makes from overlying bodies from the Siret and Barlad floodplains and subordinate by outcroppings from its N part/ the natural discharge by some springs locally in the N part of the body and the artificial discharge by wells.  
	

	Level changes – natural, induced by pumping or other reasons

	no data
	

	Total available annual groundwater resources

	148 Mm3/y
	

	Total groundwater abstractions 

	no data
	

	Flow in/out across national boundary

	no data
	

	Groundwater flow direction and gradient across boundary

	From East (Romania) to West (Moldova)
	

	Water uses (total, by sector, principal uses, current (estimated) and future (projected))

	Drinking water: 75%

Irrigation: 15%

Industry: 25%
	


	Romania
	Moldova Republic 

	Deficits and other resource concerns (e.g. quality, extremes, environmental degradation, interactions with surface water bodies/other aquifers )

	Salinisation (local and moderate/severe)

Currently planned: Good agricultural practices, Groundwater integrated into river basin management, Wastewater reuse or artificial recharge, Treatment of urban wastewater and Treatment of industrial effluents.

Need to be applied: Vulnerability mapping for land use planning and Exchange of data between countries.
	

	2. MONITORING DATA

	Observation networks

	no monitoring network
	

	Maps, with available scales, GIS and remote sensing imagery

	· Geological map scale 1:200 000

· GIS map
	

	Data archives and their adequacy

	accurate data only during drilling
	

	Research centres

	National Institute of Hydrology and Water Management
	

	2.1 Quantity

	No. of monitoring stations

	Currently planned
	

	Frequency of measurements

	
	

	Water levels

	
	

	Additional information

	no additional information
	

	2.2 Quality

	No. of monitoring sites

	Currently planned
	

	Frequency of measurements

	
	

	Nitrogen compounds

	
	

	Major ions

	
	

	Heavy metals

	
	

	Pesticides

	
	

	Industrial organic compounds

	
	

	3. SIGNIFICANT ISSUES AFFECTING THE AQUIFER SYSTEM

	Water resources

	From a quantitative and qualitative point of view, this aquifer presents important local differences both horizontally and vertically.
	

	Ecology of any water courses/wetlands/other

	no special problems
	


	Romania
	Moldova Republic 

	Human development/poverty issues/economic development

	The region has a low level of industrial development and a medium level of agricultural development.  Problems of poverty exist.
	

	Other

	No
	

	4. POLICY AND LEGISLATIVE PROPERTIES

	National regulations that apply to aquifers: e.g. licenses for production, any statutory reporting, any controls on drilling, use of the water, etc.

	· water law no. 107/1996

· law concerning drinking water quality no. 458/2002

· government decision concerning protection areas no. 101/1997

· order of National Agency for Mineral Resources under approval

· technical instructions concerning reserves/resources classifying and assessment of groundwaters no. 146/1998. 
	

	Groundwater ownership, rights, etc.

	Romanian state
	

	Formal international agreements ratified

	
	

	Informal agreements/ conventions

	no
	

	Key institutions national level-local level

	· national  level – Ministry of Environment and Water Management and National Administration Romanian Water

· local level – water directorates
	

	NAME AND CONTACT DETAILS OF PERSON(S) COMPLETING THIS FORM
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	NAME OF THE TRANSBOUNDARY AQUIFER
	64. SARMATIAN AQUIFER

Shared by Bulgaria, Romania

	Romania
	Bulgaria

	1 AQUIFER PROPERTIES

	1.1. Geographical properties

	Location of the aquifer

	The GWB is situated in the SE corner of Romania and is included in the Danube and Littoral Black Sea basins.  It pertains to the Dobrogea - Littoral Water Directorate.
	?

	Shared international boundary length 

	ca. 90 km
	?

	Aquifer type

	karstic, fissured – porous

Large deep aquifer, recharged far from border, not connected to local surface water and groundwater.
	?

	Area extend – population resident in this area

	2,178 km2
	?

	Topography, including altitude range 

	· plateau

· 75 m asl
	?

	Geology and principal land use

	· Sarmatian deposits consist of oollitic limestone and organogenic limestone with a thickness of 0-150 m

· land use is for agriculture
	The lithological composition in Bulgaria is limestone, sand, clay and marls.

	1.2. HYDROLOGICAL CHARACTERISTICS AND GROUNDWATER

	Hydrogeology

	shallow groundwater, T = 50-1500 m2/day;   q = 0.1-1 l/sec/m
	?

	Rainfall, average annual and seasonal distribution

	400 – 500 mm
	?

	Recharge / Discharge area

	Recharge makes from rainfalls on the whole area of GWB / discharge makes by springs and some great catchments.
	?

	Level changes – natural, induced by pumping or other reasons

	The levels have risen locally by up to 50 m in the last 30 years, as a consequence of irrigation.
	?

	Total available annual groundwater resources

	155 Mm3/y
	?

	Total groundwater abstractions 

	45 Mm3/y only from the largest eight catchments.
	?

	Flow in/out across national boundary

	14 Mm3/y
	?

	Groundwater flow direction and gradient across boundary

	SW-NE flow direction from Bulgaria to Romania. Hydraulic gradient across boundary is about 0.004.
	?

	Water uses (total, by sector, principal uses, current (estimated) and future (projected))

	Water is currently used for drinking water supply (50%), irrigation (30%) and industry (20%).  The same uses are foreseen in the future.
	The main use is for drinking water supply, agriculture and industrial supply.

	Romania
	Bulgaria

	Deficits and other resource concerns (e.g. quality, extremes, environmental degradation, interactions with surface water bodies/other aquifers )

	This aquifer has an artificial recharge in irrigated zones
	In the clay covered areas the GWB is well protected, but areas predominantly covered by loess are vulnerable to pollution. This explains the nitrate contamination in some areas.

	2. MONITORING DATA

	Observation networks

	In Romania there is a National Hydrogeological Monitoring Network composed as follows: 

· for shallow groundwaters - 4000 wells with level measurements taken every three days; 1,200 of these wells constitute a quality monitoring sub-network for the usual indicators, with determinations 2-4 times per year

· for deep aquifers – 400 wells, with level measurements taken every three months; and quality determinations (usual indicators) measured yearly

There is also a supplementary quality monitoring network composed of 120 stations with specific determinations for each point.
	?

	Maps, with available scales, GIS and remote sensing imagery

	· Geological map scale 1:200 000 

· GIS map
	· The 173 groundwater bodies are delineated on the basis of a geological vector map with a scale of 1:100 000 

· The hydrogeological raster map of Bulgaria with a scale of 1:200 000 is used as a reference

· the old available GIS groundwater map with 155 groundwater bodies is used as a reference 

· other available maps and materials in Geofund in the MoEW and in the Ecological Cadastre of the ExEA have also been used 

· identification and delineation in compliance with the Water Framework Directive requirements on the basis of geological and hydrogeological conditions is made 

· a GIS map with a scale of 1:100 000 with 173 groundwater bodies with 4 layers has been created (the new version is shown here)

	Data archives and their adequacy

	The data archives for the National Hydrogeological Monitoring Network for shallow groundwaters (levels and quality) began in 1960.
	?

	Research centres

	National Institute of Hydrology and Water Management
	?

	2.1 Quantity

	No. of monitoring stations

	44
	?

	Frequency of measurements

	every 3 days
	?

	Romania
	Bulgaria

	Water levels

	yes
	?

	Additional information

	environmental isotopes
	?

	2.2 Quality

	No. of monitoring sites

	2
	?

	Frequency of measurements

	2-4 times yearly
	?

	Nitrogen compounds

	usually NH4 < 0.5 mg/l; NO3< 50 mg/l
	?

	Major ions

	calcium bicarbonate
	?

	Heavy metals

	no
	?

	Pesticides

	no
	?

	Industrial organic compounds

	no
	?

	3. SIGNIFICANT ISSUES AFFECTING THE AQUIFER SYSTEM

	Water resources

	The resources register a significant increase due to artificial recharge in irrigated zones
	?

	Ecology of any water courses/wetlands/other

	no special problems
	?

	Human development/poverty issues/economic development

	The region has a low level of industrial development and a medium level of agricultural development. Some problems of poverty do exist.
	?

	Other

	no
	?

	4. POLICY AND LEGISLATIVE PROPERTIES

	National regulations that apply to aquifers: e.g. licenses for production, any statutory reporting, any controls on drilling, use of the water, etc.

	· water law no. 107/1996

· law concerning drinking water quality no. 458/2002

· government decision concerning protection areas no. 101/1997

· order of National Agency for Mineral Resources under approval

· technical instructions concerning reserves/resources classifying and assessment of groundwaters no. 146/1998. 
	?

	Groundwater ownership, rights, etc.

	Romanian state
	?

	Formal international agreements ratified

	no
	?

	Informal agreements/ conventions

	no
	?

	Key institutions national level-local level

	· National  level: Ministry of Environment and Water Management; “Romanian Waters” National Administration; National Institute of Hydrology and Water Management

· Local level: Dobrogea-Litoral Water Directorate
	?

	Romania
	Bulgaria
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	NAME OF THE TRANSBOUNDARY AQUIFER
	65. UPPER JURASSIC – LOWER CRETACEOUS GWB 

Shared by Romania, Bulgaria

	Romania
	Bulgaria

	1 AQUIFER PROPERTIES

	1.1. Geographical properties

	Location of the aquifer

	The GWB is situated in the SE part of Romania and is included in the Danube and Littoral- Black Sea basins.  It pertains to the Dobrogea - Littoral Water Directorate.
	?

	Shared international boundary length 

	ca. 290 km
	?

	Aquifer type

	fissured- karstic

Large deep aquifer, recharged far from border, not connected to local surface water and groundwater.
	?

	Area extend – population resident in this area

	11,427 km2
Thickness: mean=350m and max=800m
	?

	Topography, including altitude range 

	· plain and plateau

· 17 – 250 m asl
	?

	Geology and principal land use

	· Jurassic- Cretaceous limestone and dolomite, fissured and locally karstified 

· Land use is for agriculture.
	· the lithological composition is limestones, dolomitic limestones and dolomites

· overlying strata consist of marls, clays, sands, limestones, pebbles and loess

· the age of the above mentioned deposits is Hauterivian, Sarmatian, Pliocene and Quaternery

	1.2. HYDROLOGICAL CHARACTERISTICS AND GROUNDWATER

	Hydrogeology

	Aquifer karstic-fissural, biochermal limestones,

Q=2-100 L/Sec/m, T= 500-100 000 m2/day, and a very good qualitative status;  medium effective infiltration 15-30 mm/y
	?

	Rainfall, average annual and seasonal distribution

	400 – 600 mm
	?

	Recharge / Discharge area

	· in the S part of the Romanian border, on Bulgarian territory

· naturally as sublacustrine and submarine springs and by catchments especially in S Dobrogea (E part of the body)
	?

	Level changes – natural, induced by pumping or other reasons

	During the last 30 years there were level changes up to 7 m caused by decreased rainfall and irrigation.
	?

	Total available annual groundwater resources

	1677 Mm3/y
	?

	Romania
	Bulgaria

	Total groundwater abstractions 

	212 Mm3/y are obtained only from ten great catchments from the E half of the body.
	?

	Flow in/out across national boundary

	It could not appreciate due to low knowledge degree of the afferent  zone to the Romanian Plain
	?

	Romania
	Bulgaria

	Groundwater flow direction and gradient across boundary

	In the W part of the body the flow direction across the boundary is approximately S-N, while in the E part it is SW-NE.
	?

	Water uses (total, by sector, principal uses, current (estimated) and future (projected))

	Water is currently used for drinking (70%) water supply, irrigation (15%) and industry (15%).

The same uses are foreseen for the future.
	The main uses are for drinking water supply, agriculture and industrial supply.



	Deficits and other resource concerns (e.g. quality, extremes, environmental degradation, interactions with surface water bodies/other aquifers )

	The aquifer discharges naturally with ca. 1 m3/sec in the Siutghiol Lake (in the NE extremity of the body) and through some submarine springs with non-specified yields on the continental shelf.
	?

	2. MONITORING DATA

	Observation networks

	In Romania there is a National Hydrogeological Monitoring Network composed as follows: 

· for shallow groundwaters - 4000 wells with level measurements taken every three days; 1,200 of these wells constitute a quality monitoring sub-network for the usual indicators, with determinations 2-4 times per year

· for deep aquifers – 400 wells, with level measurements taken every three months; and quality determinations (usual indicators) measured yearly

There is also a supplementary quality monitoring network composed of 120 stations with specific determinations for each point.
	?

	Maps, with available scales, GIS and remote sensing imagery

	· geological map 1:200 000

· GIS map
	?

	Data archives and their adequacy

	The data archives for the National Hydrogeological Monitoring Network for shallow groundwaters (levels and quality) began in 1960.
	?

	Research centres

	National Institute of Hydrology and Water Management-Bucharest
	?

	2.1 Quantity

	No. of monitoring stations

	There is no national monitoring network. For the E half of the body in the South Dobrogea, there is a local monitoring network consisting of 30 wells.
	?

	Frequency of measurements

	yearly
	?

	Water levels

	yes
	?

	Additional information

	environmental isotopes
	?

	Romania
	Bulgaria

	2.2 Quality

	No. of monitoring sites

	There is no national monitoring network. For the E half of the body in the South Dobrogea, there is a local monitoring network consisting of 30 wells.
	?

	Frequency of measurements

	yearly
	?

	Nitrogen compounds

	NH4 < 0.5 mg/l; NO3< 50 mg/l
	?

	Major ions

	calcium bicarbonate
	?

	Heavy metals

	no
	?

	Pesticides

	no
	?

	Industrial organic compounds

	no
	?

	3. SIGNIFICANT ISSUES AFFECTING THE AQUIFER SYSTEM

	Water resources

	no special problems
	?

	Ecology of any water courses/wetlands/other

	The aquifer discharges partially in the Siutghiol Lake and partially in the Black Sea.
	?

	Human development/poverty issues/economic development

	The aquifer represents the main drinking water source for Constanţa, Medgidia and littoral resorts.  This area is highly economically developed (tourism and industry).
	?

	Other

	No
	?

	4. POLICY AND LEGISLATIVE PROPERTIES

	National regulations that apply to aquifers: e.g. licenses for production, any statutory reporting, any controls on drilling, use of the water, etc.

	· water law no. 107/1996

· law concerning drinking water quality no. 458/2002

· government decision concerning protection areas no. 101/1997

· order of National Agency for Mineral Resources under approval

· technical instructions concerning reserves/resources classifying and assessment of groundwaters no. 146/1998. 
	?

	Groundwater ownership, rights, etc.

	Romanian state
	?

	Formal international agreements ratified

	no
	?

	Informal agreements/ conventions

	no
	?

	Key institutions national level-local level

	· national level: Ministry of Environment and Water Management;  “Romanian Waters” National Administration; National Institute of  Hydrology and Water Management

· local level: Dobrogea-Litoral water directorates
	?

	Romania
	Bulgaria
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The Federal Ministry of Physical Planning and Environment has responsibilities in the water and environment sector for activities and measures for water and environmental protection. 


The Federal Ministry of Agriculture, Water Management and Forestry (MoAWF) is responsible for federal water strategy and policy, the issue of agreements and permits, the setting of standards and regulations, and the maintaining of compliance with laws and regulations through licensing and inspections.


The Institute of Public Health of the Federation of BiH is responsible for monitoring environmental and health risk factors, compiling all cantonal health institutions’ activities, investigations, analysis and assessment of environmental impact.


The Federal Meteorological Institute is responsible for monitoring and assessing quantitative and qualitative characteristics of air, precipitation, surface water, ground water and sea.


The Public Enterprise for the Watershed Area of the Sava River basin.  Under the law on water of 1998 in FBiH the MoAWF delegates the main competence for the preparation of strategic decisions and planning (long-term plans, all regulations, decrees and by laws necessary for the application of the water law) to two Public Companies of Watershed Areas (PCWAs).


Cantonal authorities. The Federation of B&H is comprised of 10 cantons.


The Ministry of Urbanism, Civil Engineering and Ecology, RS


The Ministry of Agriculture, Water Management and Forestry, RS


The Directorate for Water. The MoAFW has established a Directorate for Water, and this Ministry is in charge of the implementation of long-term, medium-term and annual water management development plans.


The Environmental Steering Committee of BiH. This is an inter-entity body that coordinates the work related to the environment between the two entities. It was founded in 1998. 


The Commission for the Coordination of Water Management Issues between the two entities was established in 1998 by signing a memorandum on understanding by competent ministers of both entities’ governments. 


�
Croatian Waters (headquarters in  Zagreb)


VGO – Split (Croatian Waters' department for the Dalmatian basin)


District department for water management (Split)�
�
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