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PREFACE

This is the final report of the UNESCO-BRESCE project named:

“Improving Governance for Managing Transboundary Karst Aquifers in the Balkans (GOTRANSKARSTBA)”.
The report incorporates the findings of the workshop entitled:
“Developing Regional Cooperation for Shared Karst Aquifers Management in SEE”
organised in Thessaloniki from 27th-28th June 2008 by the UNESCO Chair/INWEB.
The workshop had two main objectives:
Firstly to compare and evaluate existing water governance in various Balkan countries regarding shared karst aquifers in the SEE region and secondly to identify possible follow-up activities for enhancing regional cooperation in order to attain efficient and effective joint management of shared karst aquifers in SEE. These two objectives were achieved through presentations and discussions between selected experts who gathered at the Thessaloniki workshop. The workshop’s findings are reported in Chapter 4.
The context within which the present work was carried out is as follows:

In early 2003 UNESCO-BRESCE (then ROSTE), together with the UNESCO Chair/INWEB, Thessaloniki, Greece, initiated a collaborative action project on transboundary waters in the Balkans called “Assessment and Management of Transboundary Water Related Risks in the Balkans” (TRANSRISKBA). One of the main results of TRANSRISKBA was the development of regional inventories of internationally shared surface waters in SEE. 

Based on the results and recommendations of TRANSRISKBA UNESCO-BRESCE then supported INWEB in 2006 in developing the cooperative project “Managing Transboundary Karst Aquifers in the Balkans” (TRANSKARSTBA), which was concerned with transboundary karst aquifers in SEE. Groundwater aquifers, especially in karst areas and populated coastal regions, are the most precious of water resources and have specific and special needs for their use, protection and management.  Transboundary karst aquifers are very important water-supply resources in SEE, especially along the Adriatic Sea and the Mediterranean coastal areas. They are mainly linked with mountainous areas where anthropogenic activities and pollution sources are very limited.  This means that in many cases karst aquifers contain very clean and healthy groundwater. However, karst aquifers are highly vulnerable to pollution, and in transboundary areas it is vital to harmonise the criteria for the definition of protection zones and decide what protection and management measures should be taken. 

The present project is based on the results and final recommendations of TRANSKARSTBA, which resulted in an inventory and assessment of the transboundary karst.

At an international level, the project is linked with UNESCO-IHP’s activities and more precisely with the UNESCO ISARM “Internationally Shared Aquifer Resources Management" project. Since 2000 UNESCO has been implementing the ISARM project in different parts of the world. The first phase of the UNESCO/ISARM programme was initiated in Africa in 2002. A second phase was launched in the Balkans in 2003 by UNESCO/ISARM and the UNESCO Chair/INWEB.  In close cooperation with the International Association of Hydrogeologists/Transboundary Aquifer Resource Management Commission (IAH/TARM), INWEB held a workshop in Thessaloniki (21-23 October 2004) to present and assess its results. INWEB also cooperated closely with The Economic Commission for Europe (UNECE): Working Group on Monitoring & Assessment, Switzerland as well as with The United Nations Economic and Social Commission for Western Asia UN/ESCWA, and the Observatoire du Sahara et du Sahel (OSS), for the Mediterranean inventory. The inventory of transboundary aquifer resources in the Balkans is available in a draft form on INWEB’s web site (www.inweb.gr), and was reviewed in 2007, in close cooperation with UNECE and UNESCO/BRESCE.

The GOTRANSKARSTBA project aimed to:

· Identify gaps and potential conflicts in karst groundwater national governance and regional cooperation and coordination

·  Establish a common knowledge base, a cooperative framework and coordination mechanism for managing transboundary karst aquifers
· Develop a common action plan and a regional research agenda for key challenges in managing transboundary karst groundwater resources.
GOTRANSKARSTBA’s action is in accordance with the conclusions of the Round Table of Ministers of Science (Paris, October 2001) on Rebuilding Scientific Cooperation in SEE, which stated that catchment based freshwater and ecosystem management are the main priorities for actions in the region.  These may be achieved through networking, training, capacity building and infrastructure upgrading.

In May 2003, the European Union (EU) and the World Bank jointly organised in Athens an international conference on “Sustainable Development for Lasting Peace: Shared Water, Future and Knowledge”. The recommendations of the conference's conclusions (Athens declaration) refer to the “SEE Transboundary River Basin and Shared Aquifers Management Programmes”.  GOTRANSKARSTBA focuses on assessing and managing transboundary groundwater related risks, by enhancing cooperation and capacity building.

The main objective of GOTRANSKARSTBA is also in line with the EU Water Framework Directive (WFD) (60/2000) regarding requirements on integrated water resources planning, monitoring, pricing and public participation at the river basin scale.  The project also contributes to the achievement of the Millenium Development Goals, essentially MDG 7 and 8 (“ensure environmental sustainability” and “develop a global partnership for development”).

It is also linked to the Petersberg Process Phase II / Athens Declaration Process, which provides the framework for capacity building activities in SEE to be supported through the GEF IW:LEARN Project.

1.
INTRODUCTION AND BACKGROUND
When we look at the management issues of water related problems we realise that besides the scientific and technical components there are also social, economic and institutional considerations. In an integrated framework of water resources management a systemic approach may be adopted (Fig. 1.1).
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Figure 1.1
Description of a water resources system.

If we define the water resources as a system apart from the natural water subsystem we should include the man-made water subsystem (pumping wells, channels, distribution systems, artificial reservoirs, etc.) as well as the administrative system. These three subsystems are interconnected and are subject to different constraints such as social, political and economic Inputs to the system are data, investment, science and technology and outputs are water uses, environmental protection, new technologies, etc. (Fig. 1.1).

Different problems arising in transboundary water resources management in SEE may be divided in two categories: 

a) Internal issues

Within national borders, management of groundwater as a resource involves a number of problems, which are usually independent of transboundary issues and are the result of physical and institutional characteristics of aquifers. The most important of these may be listed below. In many cases several of them are combined.

· Lack of long-term planning

· Inequality between needs and supply

· Excessive water withdrawals or diversions

· Conflicts over use between different sectors (water supply, agriculture, industry, tourism, energy, navigation)

· Fluctuations in seasonal and longer time scales 

· Climate change

· Depression of groundwater levels

· Excessive nutrient loads

· Pollution of groundwater

· Increased erosion and sedimentation

· Disparities between national regions 

· Institutional, legal, economic and social factors.

b)
External issues

When transboundary water resources are shared by riparian countries, a number of external issues should also be considered acting in addition and “synergistically” with the internal ones:

· Historical background
· Sovereignty and other rights based on international law
· International relations, ad hoc regulations, and conflicts over shared water resources

· Differences in socio-economic development

· Differences in national jurisdictions
· Different objectives, benefits, and economic instruments 

· Lack or differences in participation of involved stakeholders
Transboundary water management including groundwaters becomes even more complex during or because of extreme hydrologic events, such as floods and droughts. 

· Floods have caused major devastating economic and human losses recently in various parts of SEE, 

· Droughts may result in diachronic water crises due to insufficient water for irrigation, water supply and other water uses. These situations are frequent in semi-arid climates, for example in the Mediterranean region and may cause substantial socio-economic crises. 

Floods and droughts are even more difficult to handle in transboundary regions, mainly because of institutional disparities between riparian counties and lack of or limited cooperation.

The need for international cooperation on the sustainable management of transboundary groundwater resources in the SEE is particularly acute, and there are many examples where potential conflicts in the use of shared groundwater could arise. Prior to 1992 there were only six transboundary river basins in the Balkans, whereas after the collapse of the Yugoslav Federation, the number of shared river basins in the area more than doubled. Today in fact there are 13 (internationally) shared river basins as well as 4 transboundary lake basins. Institutions dealing with water problems in the region need support to use modern information and communications technologies for monitoring, modelling and water management studies.

Essential characteristics of groundwater are endangered due to the deterioration of water quantity and quality and vital functions of groundwater reservoirs are threatened by pollution and overexploitation. Many examples are given in Kohsiek et al. (eds.), 1991. A significant cause of the deterioration of groundwater quality is increasing pollution from diffuse sources, like agricultural activities, groundwater nitrification due to over-fertilisation in agricultural areas and salinisation near coastal areas and in many cases near the soil surface. 

In SEE agriculture uses huge quantities of pesticides and fertilisers and this has created severe problems of groundwater contamination and high nitrate concentrations. Agricultural areas, which are prone to different degrees of desertification, may exist, but no specific studies about this particular problem have been reported.

The protection of transboundary groundwater resources may be based on different methodologies involving either simple empirical or sophisticated methods. Various traditional strategies for groundwater protection range from the construction of groundwater vulnerability maps and the definition of protection perimeters around pumping wells, to the use of sophisticated optimisation multi-criterion decision-making techniques under risk conditions. A very characteristic example is the definition of adequate waste disposal sites in relation to the risk of groundwater contamination.

In many cases, problems and issues formulated as above might be resolved by technological or structural solutions. For example, it may be possible to construct bi- or multi-national artificial recharge facilities in order to ensure adequate groundwater quantity for a region. Likewise, it is possible to develop water storage projects which serve entire watersheds and provide flood control, water supply, hydropower and groundwater recharge. 
However, for such solutions to proceed, an appropriate cooperative framework must be in place. This includes state institutions, national and international legislation, economics and political involvement together with the participation of stakeholders and interest groups. This complicated framework is usually referred to by the term “governance”. When this framework encompasses the management of international waters, it may be defined as “shared water governance”.
Governance is not synonymous to government and it is a relatively new concept referring to the broader social system of governing, rather than the narrower perspective of government as the main decision-making political entity.

The United Nations Development Programme defines governance in a very broad way as “the exercise of economic, political and administrative authority to manage country affairs at all levels. It comprises the mechanisms, processes and institutions through which citizens and groups articulate their interests, exercise their rights, meet their obligations and mediate their differences.”

Research suggests that effective governance is more likely to result in higher per capita incomes, lower infant mortality and higher literacy. Effective governance is indicated by:

· Integration and holistic approaches

· Coherence of policies and actions

· Responsiveness to changes in demands and preferences

· Respect for traditional rights and ethical principles. 
· Transparency and free flow of information within society

· Participation of all citizens

· Equity of all groups in the society

· Accountability of different groups to the public or the interests they represent 
Water governance is a similarly broad concept. It refers to the range of political, social, economic and administrative systems in place to develop and manage water resources and the delivery of water services. It is concerned with how institutions rule and how regulations affect political action. It is crucial for solving social problems, such as efficient and equitable allocation of water resources (European Commission, 2006).

As former Commission President Romano Prodi said, when announcing the European Union Water Initiative at the Johannesburg World Summit on Sustainable Development: “The water crisis is a crisis in governance. We will promote better water governance arrangements and transparency, building on stronger partnerships between governments, civil society and the private sector” (European Commission, 2003).
For transboundary waters the investigation of water governance is much more relevant as it may apply to situations where a nation-state loses its monopoly of legitimate power. For shared aquifers the main difficulties for developing effective water governance arise from the fact that:
· • Global institutional capacity for groundwater management is weak.
· River basin boundaries are different from groundwater system boundaries, thus precluding effective governance of deep aquifer systems using river basin treaties or agreements.  

· Integrated water management by nation or by catchment/river basin is not appropriate, especially for fractured rock, “deep” aquifers, no-recharge aquifers, and coastal aquifers.

· In no-recharge areas, groundwater systems should be considered as relevant water management regions.

· Institutional capacity for groundwater through freshwater treaties and agreements developed for river basins is weak and does not recognise important characteristics of aquifers.  
[image: image12.png]1.1 The UNESCO/ISARM integrated approach
In the past, traditional approaches for water resources management emphasised technical reliability versus the effective use of available economic resources in planning, construction and operation. Whilst still providing a reliable framework for water resources use, investment and maintenance costs were to be minimised. 

According to IWRM, apart from the above technical and economic criteria, at least two more additional general objectives should be considered, which are environmental security and social equity. In terms of an integrated approach, management issues should be considered at the basin scale and groundwater aquifers should be managed in relation to surface waters. 

When considering transboundary aquifers, the framework document of the UNESCO-ISARM programme (UNESCO/ISARM, 2001) focuses on five areas, which are scientific-technical, environmental, socio-economic, legal and institutional (Figure 1.2).

[image: image13.jpg]SECTORS
- water supply
- agriculture

- industry

DISCIPLINES
IMEACTS - engineering
- environmental| |/ orel0c
RESOURCES - economic e
- land - social i
- surface water| - sociology
- groundwater

a
SPACE SCALES 2 = I.'::;‘I.E;IONS
- local < i
] g - national
35 | nternational
- regional -
i 2 4 private
- national < ! -NGO's
- international 2 z
=

TIME SCALES

PARTICIPANTS
- scientists

- professionals

- decision makers
- stakeholders

[climate change]

INTEGRATED WATER RESOURCES
MANAGEMENT





Figure 1.2.  Focal areas for transboundary aquifer resources management.

These areas may be distinguished by their aims and the relevant target groups in charge and presented in four types of scope as follows:

1 Scientific/Hydrogeological/Technical/Technological

2 Environmental

3 Legal/Political, and

4 Institutional/Socioeconomic.

1.1.1 Technical-Hydrogeological issues

From the scientific point of view, the management of groundwater quantity and quality is a complicated, multidisciplinary scientific field requiring good cooperation between various scientific disciplines, such as:

· Hydrogeology: geophysical and geological prospecting, drilling techniques, mapping

· Groundwater hydrodynamics: quantitative aspects of flows, mathematical modelling, calibration, and prediction scenarios

· Hydrochemistry: chemical composition of the soil and water 

· Hydrobiology: biological properties of groundwater systems

· Groundwater management: systems analysis, optimisation techniques, risk analysis and multi-objective decision-making methods

Modern tools for groundwater development extensively use new information technologies, database development, computer software, mathematical modelling and remote sensing. The quality of the results depends to a large extent on the procedures followed in monitoring, data collection and processing, prediction of impacts on the quantity and quality of the resource at various levels of various alternative practices (simulation models), and the adopted management strategies. 

Table 1 summarises the regional/national data and information needs and Figure 1.3 shows the topic areas defined by UNESCO/ISARM for technical/hydrogeological investigations. In the case of shared aquifer systems, of importance is the information concerning the impact of local developments on the trends of the overall aquifer system and especially the flow and water quality across the political border. The main challenge is to understand the impacts of local developments in one country on the behaviour of the regional aquifer system.

Table 1: Type of information required for technical/scientific investigations.

	TYPE OF INFORMATION
	
IDENTIFICATION

	1. Topography
	Contour lines of land elevation (5-10 m interval). 

	2. Surface Hydrology
	Location and extent of surface bodies, including streams and other natural or man-made water courses.

	3. Geomorphology
	Topographical highlands and lowlands (based on aerial photographs); and drainage systems.

	4. Subsurface geology
	· main geological structures;

· water-bearing formations, their depth, and outcrop patterns; and

· cross-sections showing vertical and horizontal relationships between sediments, geological structures, and basement.

	5. Aquifers
	Confined, unconfined, and semi-confined formations.



	6. Aquifer extent
	Lateral extent based on geologic evolution.

	7. Boundaries 
	Geologic and hydrologic boundaries, including outcrop of basement rocks, faults, water divides, large water bodies, main rivers, saline-fresh water interface, etc.

	8. Aquifer characteristics
	Tentative magnitude and spatial variation of aquifer characteristics, including transmissivity, hydraulic conductivity, and storativity.

	9. Water levels
	Maps showing surface water and groundwater levels.

	10. Recharge/ Discharge
	Recharge and discharge areas can be delineated from aerial photographs and topographic maps.
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Figure 1.3.  Issues in the scientific-hydrogeological approach.

Figure 1.4 summarises the successive steps to be undertaken for identifying, simulating and managing a transboundary aquifer from the technical/scientific/hydrogeological point of view.

Following the Integrated Transboundary Water Management approach the results are not deterministic but are formulated in terms of a Risk-based multidisciplinary methodology (Ganoulis, 1994; 1996; 2007a). Furthermore, a Risk-based Multicriterion Decision Analysis has been developed as a tool for risk management and conflict resolution in internationally shared groundwater resources (Ganoulis, 1994; 1996; 2007b).
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Figure 1.4.  Steps in the scientific-hydrogeological approach.
1.1.2
Environmental aspects
The SEE region is facing demographic, social, cultural, economic, and environmental changes. In the last four decades, ambitious agricultural policies in several countries, increased economic activities, as well as unplanned utilisation and mismanagement of water resources, have all led to natural resources being extensively depleted and even overexploited in many parts of the region. With withdrawal exceeding the internally renewable water resources and with more frequent periods of droughts under conditions of climate change, the resulting water scarcity is rapidly becoming a major concern in most countries in SEE. The varying climate between the north, south, and east parts of the region creates different conditions for water resources availability. Water resources are relatively plentiful in the countries in the north (e.g. in Slovenia and Serbia) and scarce in the south and east (e.g. in the Greek islands).

As well as being overexploited, groundwater resources in the region are also being threatened and polluted by numerous point and non-point sources (of pollution) generated by anthropogenic activities, such as agricultural (e.g., saline and contaminated irrigation return flows with pesticides or fertilisers), industrial (e.g., discharge of hazardous and toxic industrial wastes, underground storage tanks, or surface and deep disposal of oil and gas brines), and domestic activities (e.g., discharge of inadequately treated domestic wastewater or municipal landfills).

Agriculture is by far the most important water use activity in the SEE region and is also probably the least efficient sector in water use. Agricultural activities not only threaten the availability (quantity) but also the quality of groundwater due to the extensive use of fertilisers and pesticides. In spite of the rapid expansion of irrigated areas, irrigation and drainage have undergone little technological change over this period. Most irrigation systems in SEE countries perform far below their potential, mainly as a result of inadequate technologies, poor management practices and absence of coherent policies. Average losses of irrigation water in SEE are extremely high (55%), and they are divided between farm distribution (15%), field application (25%), and irrigation system losses (15%). Only about 45% of water diverted or extracted for irrigation actually reaches the crops. Losses vary widely, with those from the conveyance system varying between 5 and 50%. Such low levels of efficiency in agricultural water use and the unsatisfactory features of irrigated agriculture in the region are undoubtedly the result of water resource mismanagement.

The impacts of industry on groundwater resources can be direct or indirect. Direct impacts deriving from industrial effluents result in pollution problems at the site level that contribute to the creation of hotspots. Indirect impacts are related to the location of industries, ultimately leading to a concentration of activities and urban development in the specific regions. 

Tourism is also a source of water overuse and pollution. The attractive climate and the historical and archaeological significance of the area make the SEE countries, especially along the Mediterranean coast, one of the most popular tourist destinations in the world. Tourism activity peaks in summer, coinciding with the time when natural water availability is at its lowest. In certain areas and at certain times of the year the population can double, triple, or increase even more times. This increase in population brings about a peak in water demand for domestic use. Growing demand for domestic use in the localities that receive visitors is not the only effect of tourism.  Tourism also involves services and leisure activities that use water extensively, resulting in the construction of huge distribution and purification facilities.

The new EU Groundwater Directive (Directive 2006), which complements the EU WFD (Directive 2000), sets up criteria for the evaluation of good groundwater chemical status (based on EU-wide quality standards, groundwater threshold values and WFD criteria), for the identification and reversal of significant and sustained upward trends in pollutant concentrations (taking account of threshold values to be developed by Member States at the national, regional or local level) and provides additional requirements concerning the prevention or limitation of indirect discharges. 

The Groundwater Directive includes in its article 6 measures to prevent or limit inputs of pollutants into groundwater. The protection of groundwater resources may be based on different methodologies involving preventive actions (to avoid future pollution) and remediation actions (to control the pollution threat posed by existing and past activities). Contaminated groundwater is very difficult and expensive to clean up. Solutions can be found after groundwater has been contaminated but this is not always easy. The best thing to do is adopt pollution prevention and conservation practices in order to protect important groundwater supplies from being contaminated or depleted in the first place.
Preservation of groundwater quality and ecosystem biodiversity should be an important objective for sustainable groundwater resources management. Environmental protection should be realistically based on Environmental Risk Analysis (ERA) rather than on some precautionary principles, which may not lead to any action. The fact that ERA approaches are difficult to develop and implement should not limit their use, because they may ultimately reduce environmental protection costs and increase economic benefits. 

ERA is a general and very useful approach for studying risks related to over-use or pollution of water in sensitive areas. The application of ERA consists of two main phases: 

(1) the assessment of risk, and 

(2) risk management.

The main objective of risk analysis is the management of the system, however this is not possible if risk has not first been quantified. The assessment of risk is mainly based on modelling of the physical system, including forecasting of its evolution under risk. 

The risk assessment phase involves the following steps

Step 1:  Identification of risk or hazard 

Step 2:  Assessment of loads and resistances

Step 3:  Uncertainty analysis

Step 4:  Risk quantification

When it is possible to assess the risk under a given set of assumptions, then the process of risk management may begin. The various steps of the risk management phase are:

Step 1: Identification of alternatives and associated risks

Step 2: Assessment of costs in various risk levels

Step 3: Technical feasibility of alternative solutions

Step 4: Selection of acceptable options according to the public perception of risk, government policy and social factors

Step 5: Implementation of the best choice.

When applying ERA, different scenarios of socio-economic development, including possible climate change, should be taken into consideration. This is important in view of the vulnerability of transboundary groundwater resources (Ganoulis 2006).

Modern tools for groundwater development extensively use new information technologies, database development, computer software, mathematical modelling and remote sensing. The quality of the results depends to a large extent on the procedures followed in monitoring, data collection and processing, prediction of impacts on the quantity and quality of the resource at various levels of various alternative practices (simulation models), and the adopted management strategies. 

1.1.3
Institutional aspects  

International commissions have proved to be the most effective institutional settings for transboundary surface water resources management, for transboundary watercourses and for lakes. No such common institutions exist for transboundary groundwaters. In the framework of an IWRM approach, whether transboundary groundwater management should be a specific task of one or more specialised committees belonging to the same international river or lake committee, or whether a separate common institutional body should be created for this purpose, remains a question to be investigated. In view of the physical interactions between surface and groundwaters, coordination between different specialised institutions is necessary for the overall sustainable management of water resources.

In the present situation, national institutions dealing with groundwater are not sufficiently or effectively prepared to be able to undertake the joint management of transboundary groundwaters. Groundwater management units, when they exist, are often a mere side-line or even invisible in surface water dominated water administrations and groundwater is not explicitly addressed in national water legislations. Capacity building is essential, especially the development of joint capacity and consultation mechanisms at decision-maker level, including the harmonisation of domestic groundwater law supported by common monitoring systems and the sharing of information and data. The role of regional partnerships between different decision-makers, scientists from different disciplines, and other water stakeholders is also important for preventing conflicts and enhancing cooperation. It is important to link and reconcile transboundary aquifer management with land management, and with regional political, social and economic regional cooperation and development policy. 

It is widely accepted today that the use of water resources, the protection of the environment and economic development are not separate challenges. Development cannot take place when water and environmental resources are deteriorating, and similarly the environment cannot be protected and enhanced when growth plans consistently fail to consider the costs of environmental destruction. Nowadays, it is clear that most environmental problems arise as “negative externalities” of an economic system that takes for granted - and thus undervalues - many aspects of the environment. The integration of environmental and economic issues is a key requirement in the concept of sustainability, not only for the protection of the environment, but also for the promotion of sustainable long-term economic development, especially in areas where water is scarce.

The ISARM Framework Document (UNESCO-ISARM, 2001) makes a preliminary overview of different socio-economic aspects of transboundary aquifer management. The main driving forces behind the overexploitation of groundwater resources resulting in negative impacts are: population growth, concentration of people in big cities and inefficient use of water for agricultural irrigation. The agricultural sector is most often mainly responsible for groundwater overexploitation. The situation becomes particularly difficult when neighbouring countries share common transboundary groundwater resources, as a number of differences arise in: 

· Socio-economic level;

· Political, social, and institutional structures, including strict region-specific positions on national sovereignty;

· Objectives, benefits, and economic instruments; 

· International relations, national legislation and regulation.
A major challenge is to define gaps in reliability and service providing of different institutions operating in three different levels:

1) Policy level

2) Implementation level, and

3) Operational level.

Let us consider the example of a farmer asking the Prefecture or any other local authority for a permit for drilling a new well. His request is made at the operational level (Figure 1.5). The decision of the local authority will follow the rules and recommendations of the corresponding water agency (implementation level), which must follow the national law as established by the policy institution (policy level).

If we define institutions as a set of rules, the question is how to identify gaps and inefficiencies in order change the rules and increase efficiency. This question will be further investigated in this project.
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Figure 1.5.  Stakeholders, customers and institutions interacting at three different levels,.

1.1.4 
Legal aspects
With new interstate borders, the question of the status of the newly transboundary water resources in SEE opened the floodgates for examining further issues concerned with the regulation of interstate relations in regard to their management. These issues include development, conservation and protection of aquatic and of water–dependent ecosystems, protection against pollution of waters, use of waters, and protection against detrimental effects from waters. These are priority issues, since from amongst different natural resources, water has been recognised as the key environmental resource for social security, economic growth and prosperity.

The threat of conflicts over water and the notion of “water wars” appear periodically on the front page of newspapers and news magazines, especially in connection with regions like Africa and the Middle East, where water scarcity is growing. Although a study conducted by UNESCO concluded that globally there are more agreements for cooperation on shared waters than conflicts between countries, it can be noted that conflicts increase in number and intensity as we move from international to national and local levels (UN WWDR, 2003).
As a result of efforts over the last thirty years by the Conference on Security and Cooperation in Europe (CSCE), i.e. the Organisation for Security and Co-operation in Europe (OSCE) and the United Nations Economic Commission for Europe (UN ECE), a new water/environmental protection paradigm has been developed in Europe through the adoption of a number of multilateral conventions that cover European waters. These conventions set the principles and procedures for cooperation between states in Europe, and they have been ratified by the majority of European states. In SEE several new bilateral water/environmental treaties have been signed as well as two river basin treaties that cover numerous aspects of management of the water resources in the Danube and the Sava River basins. Besides revising old water treaties and drafting and signing new ones, enforcement of these treaties is another important issue on the agenda of the water authorities of the SEE countries.

International conventions on tranboundary waters should include provisions for the monitoring and assessment of transboundary waters, including measurement systems and devices and analytical techniques for data processing and evaluation. Developing common regional monitoring activities is one of the most effective ways to enhance cooperation between riparian countries. Guidelines on how to effectively exchange information and monitoring data and undertake measures to reduce impacts from transboundary water pollution are very important. As surface and groundwaters are interconnected, measures to protect ecosystems and drinking water supply should also include the monitoring and assessment of transboundary groundwaters. 

The UNECE Convention, Helsinki, 1992

Legal name: Convention on the protection and use of transboundary watercourses and international lakes.

The Convention obliges Parties to prevent, control and reduce water pollution from point and non-point sources. It is intended to strengthen national measures for the protection and ecologically sound management of transboundary surface waters and groundwaters. It promotes multilateral cooperation for the protection of natural resources to prevent, control and reduce transboundary impact of surface or groundwaters which mark, cross or are located on boundaries between two or more states. 

Transboundary impact means any significant adverse effect on the environment resulting from a change in the conditions of transboundary waters caused by a human activity, the physical origin of which is situated wholly or partly within an area under the jurisdiction of another Party. The Convention also includes provisions for monitoring, research and development, consultations, warning and alarm systems, mutual assistance, institutional arrangements, and the exchange and protection of information, as well as public access to information. In taking protective measures the Parties are advised to be guided by the following principles:
(a) The precautionary principle, by virtue of which action to avoid the potential transboundary impact of the release of hazardous substances shall not be postponed on the grounds that scientific research has not fully proved a causal link between those substances, on the one hand, and the potential transboundary impact, on the other hand;

(b) The polluter-pays principle, by virtue of which costs of pollution prevention, control and reduction measures shall be borne by the polluter;

(c) Sustainability: Water resources shall be managed so that the needs of the present generation are met without compromising the ability of future generations to meet their own needs.

The Convention requires that the limits of discharges should be based on best available technologies for hazardous substances. Municipal wastewater has to be biologically treated and best available technologies should be used to reduce nutrient discharges. Appropriate measures and best environmental practices must be used for the reduction of nutrients and hazardous substances from non-point sources.

For transboundary aquifers no such general international treaty yet exists. Also in SEE no regional or bilateral agreements on transboundary aquifers have been identified, except between Slovenia and Austria, which is a non SEE country. The complexities of groundwater law have been described by many authors in the technical literature. International issues and impacts have an effect on groundwater quantity and quality problems.  Overexploitation of groundwater in one country can endanger the future freshwater supplies of another country. For example, overexploitation can cause groundwater quality to deteriorate through salinity problems, either by seawater intrusion or evaporation-deposition. 

The Bellagio Draft Treaty, developed in 1989, attempts to provide a legal framework for groundwater negotiations (Hayton and Utton, 1989). The treaty describes principles based on mutual respect, good neighbourliness and reciprocity for the joint management of shared aquifers. Although the draft is only a model treaty and not the result of accommodating actual state practice, and accepts that collecting groundwater data may be difficult and expensive and should rely on cooperation; it does provide a general framework for groundwater negotiations.

Only three bilateral agreements are known to deal with groundwater supply (the 1910 convention between Great Britain and the Sultan of Abdali, the 1994 Jordan-Israel peace treaty and the Palestinian-Israeli accords (Oslo II). In addition, the 1977 Geneva Aquifer Convention is also an important reference for the internationalisation of shared aquifer management and regulation by intra-state authorities for transboundary cooperation. Treaties that focus on pollution usually mention groundwater but do not quantitatively address the issue. In August 2005, the third report on shared groundwater resources was presented in Geneva to the United Nations International Law Commission (UN ILC, 2005). In this report a set of articles for a draft international convention on the law of transboundary aquifers is proposed. 
1.1.5
Economic aspects
Sustainable financing is vital and indeed a prerequisite for the effective implementation of any transboundary aquifer resources management project. Expenditures may be distinguished between infrastructure investments and operation costs.

Infrastructure is usually very expensive and requires major capital investments. Such costs include those incurred for implementing monitoring networks, developing basic hydrogeological surveys and constructing hydraulic and environmental engineering works.

Operation costs refer to salaries, communication and day-to-day maintenance, as well as modernisation and improvement costs.

According to the EU WFD, for effective management of water resources the economic return principle should be applied. This means that within a certain reasonable lapse of time sufficient returns should be generated in order to be able to cover costs. Also the principle is based on the assumption that water should be considered as a commodity rather than as a public good.

Socio-economic considerations are very important for the effective economic management of transboundary groundwater resources. The main problem is that there is no central authority to regulate markets and secure and enforce ownership rights and allocation of groundwater resources. Thus, economic management of transboundary waters between sovereign states differs from allocation at the national and local level. In reaching negotiated and non-enforceable decisions between sovereign states the role of economic water management is reduced to providing guidance and information on water values and costs. 

Water is underpriced in most countries because it is considered as a public good and as such it becomes impossible to satisfy all users. Also in many countries it is not market-oriented, which means that unlike other goods it does not go through normal market mechanisms to reach a price that reflects its true value. Water underpricing has led to unreliable service, overexploitation and infrastructure degradation. The transition of water from an underpriced public good to a free market–priced good in the SEE countries and the EU in general is a process that should at least commence, even though it may never actually end. In commencing this process, the policy decision-maker then has the choice of initiating two extreme actions producing opposite effects:

· Institute a small increase in water price, resulting in agricultural products considerably cheaper than those in neighbouring countries – which leads to conflicts with those countries if no protectionist measures are taken.

· Allow water prices to increase close to their market values, which due to resource scarcity would make water prohibitively expensive for farmers and lead to uncompetitively priced agricultural products.

The question is to identify those factors that should be taken into account if water is to be considered as an economic resource and further define a water price policy that should be implemented in order to achieve a more competitive and at the same time sustainable use of water in the agricultural sector. Many policy makers and economists suggest that the best way to deal with increasing water scarcity is to allow water to reach its market value price. Treating water as an economic resource means taking into consideration its full cost price that consists of:

· Direct costs (labour cost, O&M cost, administrative cost)

· Opportunity cost reflecting the most «valuable» alternative water use

· Environmental cost in terms of benefits foregone by polluting or depleting the water system

· Risk cost (cost of a probable failure of project work or investment due to conditions of risk and uncertainty)

A water pricing policy that balances the various conflicting factors involved should consider the following:

· investigate the sectoral policies that influence agricultural water demand in the SEE

· introduce policy modifications and adjustments in order to decrease excessive consumption of water in agriculture

· provide useful economic tools (incentives) which enable policy decision makers to develop sustainable water management policies in the agricultural sector. 

Table 2 indicates the situation regarding water-pricing policy in some SEE and Mediterranean countries. The tendency for water prices to increase applies to all countries.

Table 2. Water pricing in some Mediterranean countries.

	Country
	Water pricing

	Greece


	Water prices rose after a period of drought in the 90s. Water fees in general depend on extraction costs. Per area charges in irrigation are common and far lower than actual costs of water used. Εnergy for pumping is heavily subsidised.

	Turkey


	All types of users have to pay for water, but the water pricing system should be revised especially for agricultural sector.

	Portugal


	Since 1999, all licensed water is subject to water taxes, depending on the amount of used water and the region's relative water scarcity.

	Spain


	There is a huge range of urban water prices: INE reports an average of € 0.86/m³ in 2003 (min. € 0.53 -> max. € 1.68). Prices for irrigation are also highly variable and are sometimes still fixed per area, not per volume consumed.


Funds may be mobilised at three different levels:

(1) Local

(2) National, and 

(3) International.

Local revenues may be generated from fees corresponding to a licence or a permit for use of groundwater, the cost of the water volume for drinking, irrigation, industrial production or other uses and also from fines to persons, industries or municipalities not complying with environmental regulations. According to the EU WFD the “polluter-pays” principle should be applied. In some cases, where the use of groundwater resources is of high value e.g. for drinking water and hydropower generation, significant funds may be collected at the local level. The most effective way of collecting and using local revenues is to provide legislation stating that all or a major part of money generated locally will not be directed to the national treasury, but rather managed by local authorities.

User Fees

Under Roman law, groundwater was the property of the owner of the overlying land. Until recently this rule was paramount everywhere following the tradition of the French Napoleonic Civil Code (including France, Spain, Greece and many African and Latin American countries). The land owner had the exclusive right to use the underlying groundwater, essentially subject only to the similar rights of neighbouring land owners. 

According to the traditional English Common Law, the holder of a land title also had the exclusive right to use all underlying waters not flowing in defined channels. For groundwater in defined channels and surface water, use was subject to the ‘riparian doctrine’, whereby  the right of use rested with whoever held title to the adjacent land, subject to certain consideration of downstream interests. These principles were inherited, sometimes with substantial modification, by those countries deriving their legal system from England. 

Groundwater Abstraction and Use Rights

Amongst other things, groundwater rights serve as the basis for abstraction charging, and in some countries may be traded. The development of a stable system of water rights provides a sound foundation for the development and protection of water resources. Other provisions of groundwater legislation relate to the licensing of all water well drilling contractors, so as to ensure better relations with (and information flow to) the water resources administration, higher standards of well construction, improved reports on the hydrogeological conditions encountered, and reduced likelihood of illegal well construction. Water legislation may also introduce controls over the import of pumps and drilling equipment in an attempt to curb excessive groundwater abstraction.
Pollution charges

The licensing of wastewater discharges (especially those to the ground), which is subject to conditions on mode of discharge and level of treatment, is designed to protect groundwater against pollution. The ‘polluter-pays-principle’ is normally embodied within this area of legislation. Sanctions for non-compliance may range from modest fines to terms of imprisonment, depending upon the severity of impacts.

National funding is necessary for infrastructure development, which though very expensive generates long-term benefits. However, management of transboundary aquifers is not usually a high priority in sectoral ministerial budgets and national funding is insufficient and non sustainable, particularly if the aquifer is in a remote or sparsely populated area. To complement funds from international or local sources, funding may also be provided from the budgets of sectoral agencies, such as forestry or water resources departments.

International funding from different donors usually focuses on areas having environmental problems and loss of biodiversity. GEF funding has recently been directed to support the integrated management of transboundary aquifers, especially in Africa and South-eastern Asia. GEF funding is provided to cover “incremental costs’, which may generate international environmental and ecosystems benefits. GEF has a special focal area to assist countries managing transboundary water bodies, including aquifers.

1.2 The EU water framework directive approach

EU environmental regulation aims at coordinating different measures taken at Community level to tackle particular environmental problems in order to meet established objectives. Key examples of such regulation are the Urban Waste Water Treatment Directive, the Nitrates Directive and the Integrated Pollution Prevention and Control Directive. 

In 2000, the EU issued the Water Framework Directive (WFD) in order to ensure an analysis of the state of water bodies and “a review of the impact of human activity on the status of surface waters and on groundwater.” The analysis and review are to be conducted so as to determine how far from the objectives each body of water is (Directive, 2000). In fact, the EU-WFD is the regulatory framework for implementing the IWRM concept, including integrated management of national and transboundary aquifer resources. 

In 2006 the European Parliament adopted the Groundwater Directive 2006/118, which focuses on strategies and criteria to prevent and control groundwater pollution. Although groundwater management policies are included in the WFD, the Groundwater Directive complements the WFD by ensuring that groundwater quality is monitored and evaluated throughout Europe in a harmonised way. The purpose of the WFD is to establish a framework for the protection of inland surface waters, transitional waters, coastal waters and groundwater which:

· Prevents further deterioration and protects and enhances the status of aquatic ecosystems.

· Promotes sustainable water use based on a long-term protection of available water resources.

· Aims at enhanced protection and improvement of the aquatic environment.

· Ensures the progressive reduction of pollution of groundwater and prevents its further pollution.

· Contributes to mitigating the effects of floods and droughts.

Key elements of the WFD include:

· Technical considerations: monitoring, river basin planning, and management 

· Institutional: adopt the river basin as a single system for water management

· Environmental: water quality and ecosystems

· Water economics

· Public participation
Monitoring

For many years there have been two different approaches dividing European water quality monitoring practice:

· Control pollution sources through the application of available technologies

· Focus on quality status of receiving environment.

There are potential shortcomings when only one of these approaches is applied. Source controls do not take into account the cumulative toxic effects of contaminants from a number of different sources of pollution. The diffuse impacts cannot be estimated. Quality standards applied to water bodies can underestimate the effects of particular substances on the ecosystem, due to lack of scientific knowledge regarding the final outcome of substances in the environment. This approach may also lead to the gradual degradation of a water body, if its initial state was better than standard.

River Basin Planning and Management

The WFD requires that River Basin Management Plans (RBMPs) are produced for each River Basin District (RBD) by 2009. These will be strategic management documents, developed via the river basin planning process, which will integrate the management of the water and land environment. Preparation will involve a process of analysis, monitoring, objective setting and consideration of the measures to maintain or improve water status. RBMPs will have a number of functions, but are primarily intended to:

· Establish a strategic plan for the long-term management of the RBD. 

· Set out objectives for water bodies and state in broad terms what measures are planned to meet these objectives. 

· Act as the main reporting mechanism to the European Commission.

River Basin Districts

Integrated water management within the WFD is based on RBDs. For each RBD there is a statutory requirement to produce and regularly review a RBMP. When the RBMPs have been produced, the river basins should be mapped and the quality of the water assessed. 

Environmental

Under the WFD, environmental monitoring programmes are required and specific objectives for water quality are set up. The WFD operates using a cyclical management process. This process begins by identifying water bodies in each RBD and describing their natural characteristics. The second stage is to assess the pressures and impacts on the water environment. This assessment identifies those water bodies that are unlikely to achieve the environmental objectives set out in the Directive by 2015. This process is known as river basin characterisation.

Water Economics

The Directive calls for the application of economic principles (e.g., the recovery of the costs of water services and the polluter pays principle), approaches, and tools (e.g., cost effectiveness analysis), and for the consideration of economic instruments (e.g., water pricing) for achieving its environmental objective in the most effective manner i.e., good water status for all waters. Although the different elements of the economic analysis appear in various parts of the WFD text, these should be well integrated in the policy decision and management cycle in order to aid decision making.

1.3 A good example of water governance: the South Africa (SA) case

A very good example of water governance, similar to the one suggested by the EU-WFD is the water management framework in South Africa. The water governance system is defined legally in detail by the National Water Act (Act N0 36 of 1998) that determines the institutions responsible for managing the water resources.

The approach is “problem based” by focussing on the country’s challenge of of providing every citizen with access to good quality drinking water. The key for a successful and sustainable approach is to consider such a framework not as a tool for solving a particular problem but as a process that will facilitate better water development and management decisions and public participation on an on-going basis.
Concerning the participating institutions the three tiers structure indicated in Fig. 1.6 was provided by law (Department of Water and Forestry, SA. 2007).
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Figure 1.6.  The three tier approach for water resources management in SA.
As shown in Fig. 1.6, the upper level institution (first tier) taking global responsibility for effective water management is the Department of Water Affairs and Forestry. The Minister of Water Affairs and Forestry should ensure the equitable allocation of water resources for the benefit of all persons and the protection of the environment. To do this, after public consultation, he should develop the National Water Resource Strategy, which should be reviewed every 5 years. This strategy should fix the objectives, the institutions and their relationships in developing water resources management plans.

The second tier of the water management framework is represented by the Catchment Management Agencies (CMA). A CMA should be established in each of the 19 water management areas (Fig. 1.6) and is equivalent to the River Basin Authority for each River Basin District in the EU-WFD and the River Basin Agencies in France. Each CMA is responsible for the development and implementation of catchment management plans that should be consistent with the National Water Resource Strategy.

The third tier (Fig. 1.6) refers to Water User Associations (WUAs) that undertake water related activities for their mutual benefit.

One of the main concerns formulated in South Africa’s Water Act of 1997 is the interaction with stakeholders (Fig. 1.7). In order to ensure beneficial inputs of stakeholders, the consultation process is organised by pre-announcing specific dates for meetings and stakeholders discussions. Stakeholder involvement is important not only to ensure a “better” final document but because it ensures a sense of involvement and ownership of the objectives and principles that are codified in the document. Securing such involvement gives much greater assurance that things will work smoothly in the rest of the stages leading to the IWRM plan and its implementation. Donors are well aware of this, and are far more amenable to supporting water sector programmes and projects in countries where there is a high level of stakeholder participation.
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Figure 1.7.  Public participation and interaction with CMA.
2.
Governance of Shared GROUNDWaters BASED ON IWRM 
2.1 IWRM definitions
The actual term “Integrated Water Resources Management” (IWRM) was first coined in 1977 at the UN Conference in Mar del Plata. The term is very broad and is therefore subject to different definitions (Brundtland Commission, 1987).

In the Background Paper No. 4 (GWP, 2000) of its Technical Committee, The Global Water Partnership (GWP) defines IWRM as “a process which promotes the coordinated development and management of water, land and related resources to maximise the resultant economic and social welfare in an equitable manner without compromising the sustainability of vital ecosystems.” The “Tool Box” developed by GWP promotes IWRM and makes recommendations on how it can be achieved (GWP, 2002; 2004).

The World Water Council (WWC) stated that IWRM is a “philosophy that holds that water must be viewed from a holistic perspective, both in its natural state and in balancing competing demands on it – agricultural, industrial, domestic, and environmental. Management of water resources and services needs to reflect the interaction between these different demands, and so must be coordinated within and across sectors. If the many cross-cutting requirements are met, and if there can be horizontal and vertical integration within the management framework for water resources and services, a more equitable, efficient, and sustainable regime will emerge” (Bonnell, 2004).

As shown in Figure 21, IWRM could be achieved by coordinating two different categories of issues, namely natural issues (type of resources, space and time scales) and man-related issues (water sectors, scientific disciplines, impacts, institutions, participants).

There is no general rule about the optimum degree of integration or how to achieve it. In terms of the spatial scale, that of the river basin is the most appropriate, taking into account the hydrological cycle and the water budget. The basin scale is also recommended by the EU-WFD (Directive, 2000). The effect of possible climate change should also be taken into account, although large uncertainties still persist for quantifying such effects. In this context, mathematical modelling may play a major role in producing alternative scenarios for sustainable water resources management.

Water governance is directly linked to IWRM, because the fundamental approach of IWRM is to promote profound positive changes to the legislative, administrative and socio-economic systems, which are based on sectoral interests and fragmentation in planning and operation.
This change is very difficult and time consuming. Even in industrialised countries, which have a tradition of a well established institutional and legal set-up, the challenge of implementing IWRM is still considerable. This may take several years in the developing countries. In Mexico for example, which is heavily dependent upon groundwater irrigation, it has taken decades for new reforms on conservation and reallocation gains to be implemented. Of primary importance is the definition of the institutional roles and functions, which means:

· Organising a cooperative structure of ministries and administrative units with clear roles and responsibilities and effective coordination

· Developing capacity building for improving human resources.
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Figure 2.1. Areas and topics of IWRM.

The following table (Table 2.1), adapted from Carter (1998), indicates possible political and socio-economic obstacles, which may oppose the application of IWRM.

Table 2.1: Possible obstacles to IWRM changes (Carter, 1998).

	IWRM change area


	OBSTACLES

	Adopt an integrated, holistic approach


	Short planning horizon; uncertainty of political-economic climate; difficulties of coordination between line ministries with rigid procedures in which power is not lightly given up and distribution of tasks does not exist.



	Demand-management rather than supply argumentation


	Paternalistic attitudes encourage attempts to supply perceived demands rather than manage or control them.



	Desirability of decentralisation

	Large power distance: centralisation of power is accepted as the norm, and has significant personal advantages for those exercising it.



	Stakeholder participation (especially women)
	Large power distance: those traditionally lacking power do not demand it, nor do they have the time to exercise it.



	Water as an economic good


	Water is perceived as a gift of God; payments inappropriate; even more so when payment is to a government perceived in paternalistic terms


	Polluter pays
	Natural environment perceived as effective repository of waste; no culture of communal waste collection or disposal.



According to GWP, 2003 the majority of reasons for the possible failure of water governance may be addressed by IWRM. The following table 2.2, taken from GWP, 2003 indicates IWRM tools for remediate failures in water governance.
Table 2.2: IWRM tools addressing possible governance failures.

	Governance failures
	IWRM tools

	· Failure to correct market distortions
	Policies

	· Inappropriate price regulation
	Economic instruments



	· Perverse subsidies to resource users
	Financing and incentive structures and polluters

	· Inappropriate tax incentives and credits
	

	· The existence of upstream downstream externalities (environmental, economic and social)
	

	· Over-regulation or under-regulation
	Regulatory instruments

	· Conflicting regulatory regimes
	Institutional capacity building

	· No independence and impartiality of the organisms of regulation
	

	· Provision of water services are natural monopolies
	

	· Imprecise reflection of consumer preferences systems
	Information management



	· Short-sightedness
	Water campaigns and awareness raising

	· Voter ignorance and imperfect information
	

	· Special interest effects, including political weaknesses and vested interests
	

	· Few entrepreneurial incentives for internal efficiency
	Role of the private sector



	· The inability of the government to control and

regulate the sustainable use of water
	Institutional roles



	
	Social change instruments



	· The non-payment of services linked to water
	

	· Bureaucratic obstacles or inertia
	

	· Lack of an overall responsible authority
	

	· The lack of effective knowledge of the resource, the demands imposed on the it and the current uses that are made of it
	Water resource assessment Plans for IWRM

	· Ill defined property rights, unclear ownership
	Legislation

	· Absence of or inappropriate legislation
	Water rights

	· Unclear ownership of property rights
	

	· Ignorance and uncertainty about water markets, droughts, floods, etc, leading to inability to set prices correctly
	Water resource assessment risk assessment and management


2.2  Governance of internationally shared groundwaters 

Water Governance has its origin in the concept of IWRM, in the sense that ‘integrated’ should be more and more ‘integrative’ and transversal to other sectoral approaches by means of an effective institutional and administrative support System.
One of the main criticisms of IWRM is that it is very complicated and difficult to implement. Indeed a considerable amount of time and effort is needed in order to achieve step by step changes in  existing institutional or administrative system.
The concept of governance, as employed in development thinking, is characterised both by a diversity of definitions and by a surprising degree of concurrence on what the abstract principles of ‘good’ governance are. 
Governance is a relatively recent term. Whilst its exact provenance is not clear, it has only entered into common use in the past 15 years. During this time, however, it has assumed increasing importance as traditional concepts of government are challenged. The challenge to government comes at many levels (Pierre, 2000). 
· At the international level, globalisation, improved communications and increasing capital flows across borders are just some of the contemporary phenomena that have combined to reduce the power and autonomy of national governments to act alone and in the national interest. 
· At the national level, there is growing involvement of the private and third sectors in areas of policy-making and service provision which were hitherto the exclusive preserve of government. 
· At the local level, new alliances of community organisations, networks and partnerships are likewise calling into question the traditional role of governments to order the daily life of its citizens.
All of these challenges require a rethinking of relationships and decision processes in society, reflected in the emergence of the new term ‘governance’.

Although groundwater represents a major water resource in the world, in most countries it is not studied and accounted for like surface water. The reasons are multiple: its invisibility which makes it much less familiar, the difficulties and costs of its monitoring, the myths of its high quality and low vulnerability (as it is often considered as protected by the soils above it), among others. For instance, the European Union only started its groundwater resources survey in 1977 after the 1976 drought.  At the same time it prepared the first directive (which becomes law when transposed to the Member States’ legislation) on groundwater protection against pollution, which was adopted in 1980.  The management of shared groundwater resources is not an easy task and when it is complicated by the presence of political and/or administrative boundaries, it can easily become a cause of national or even international conflict. Regional environmental and human security and peace are at stake, so people should learn how to cooperate for the best management of their common water resources, in application of the UN sustainable development principles.  This is where education and training can become major instruments in the management of water resources (Ganoulis, 2001).
When interstate borders cross aquifers, the different hydrological and hydrogeological processes that may take place on one side of the border may not be known or understood or are just not reconcilable with the sovereignty considerations of the country on the other side. 
In internationally shared rivers and lakes much progress has been made on how to determine what type of water resources problems already exist or will likely emerge in order to reach bilateral or multilateral interstate solutions. A large number of international agreements for solving various types of interstate surface water resources problems are available for reference and act as precedents.
The situation is quite different in the case of transboundary groundwater resources. Difficulties arise in scientific and technical matters (groundwater monitoring, data interpretation, modelling, and the close groundwater-land linkages); there may also be a lack of political willingness for cooperation or the institutions involved may be weak. One of the major difficulties in designing groundwater development plans is that groundwater flow and groundwater quality are subject to several types of uncertainties and to a much greater degree than in surface hydrology. These are related to the high variability in space and time of hydrogeological, chemical and biological processes. The principal challenge is to set up a cooperative framework so that institutions from both or all sides can effectively work together. In many cases interactions between surface and groundwaters on both sides of an international border may generate international disputes. One very characteristic example among many of groundwater-surface water interdependencies can be found in the Balkans, in the region of Lake Doirani, shared between Greece and the Former Yugoslav Republic of Macedonia (FYROM). Over the last decade, a period which saw many years of drought, extensive groundwater extraction on the Greek side for irrigation purposes may have contributed to substantially lowering the lake’s water level with a negative impact on the fishing industry on the FYROM side. In all these situations cooperation between countries is of primary importance in order to understand problems, to agree about the underlying causes and to try to develop reliable solutions
3.
Lessons learned from PAST PROJECTS ON transboundary groundwater management in SEE

In previous project actions initiated by UNESCO-BRESCE and UNESCO-ISARM on transboundary groundwaters in SEE, experts repeatedly concluded that one of the main reasons why there is still little progress in integrated management of shared aquifer resources is the lack of political willingness. Although in many countries of the region following the principles of Integrated Water Resources Management (IWRM) and sustainable development, national water and environmental legislation for water use, water management and environmental protection have considerably improved, the question of managing transboundary groundwater aquifer resources remains a rather low priority or does not appear in the agenda of many state governments. Very few projects for common monitoring and shared groundwater management have been developed and often cooperation ends when the project finishes.

Several interpretations and various reasons have been advocated in order to explain the attitude of governments on this issue and to try to improve the actual situation. The following reasons, amongst others, were given::

· Groundwaters are hidden water resources, difficult to assess and very expansive to investigate. Priority is given to surface waters.

· Budgets and economic instruments are not sufficient for monitoring groundwater and finance groundwater resources studies

· Responsible institutions for groundwater investigations are weak 

· Infrastructure and tools needed for integrated groundwater resources management are not adequate

· No models for international groundwater management commissions exist, which is not the case for the International River Commissions.

The main objective of the present study is to analyse the present situation and, based on previous experience and lessons learned from the region, to investigate effective cooperative schemes in order to improve the actual situation.

Water scarcity and hydrological extremes like floods and droughts are becoming a primary concern in many parts of the world, especially in arid and semi-arid climates, but also in SEE and the Mediterranean region, mainly for their socio-economic consequences and negative impacts on the environment, various ecosystems and biodiversity. On a worldwide basis, the combined effects of climate change and growing population, together with rapid socio-economic growth, especially in emerging economies, have decreased the annual renewable amount of water resources, and at the same time increased the demand for water and accelerated water pollution from various point and diffuse sources. The implications of such phenomena are very acute in many countries around the world and have emphasised the importance of different types of water resources, including water resources shared by neighbouring countries. 

The rising scarcity of water resources in many countries, including traditionally humid regions in the Balkans, together with the deterioration of water quality and current trends towards drought and climate change, has motivated a search for all available water resources, including transboundary waters, groundwater and, hence, transboundary groundwater. Groundwater aquifers, especially in karst areas and populated regions, are the most precious of water resources and have specific and special needs for their coordination and management. With increasing competition over the use of transboundary karst aquifers, responsible institutions and stakeholders should improve cooperation not only in order to avoid potential conflicts but also to ensure sustainable utilisation and protection of groundwater resources. Given that water governance means the way in which institutions, stakeholders and decision makers interact with each other in order to manage water resources, this project, named GOTRANSKARSTBA, focuses on how to improve water governance for effective cooperation and management of internationally shared karst aquifers in the Balkans.  In its scientific approach the project takes interdisciplinarity into account and also considers the variety of stakeholders concerned and the broad range of specific problems related to groundwater management and environmental risks in SEE.
The need for international cooperation in the sustainable management of transboundary groundwater resources in the Balkans is particularly acute, as there are many examples where potential conflicts over the use of international groundwaters could arise. It should be noted that after the collapse of the Yugoslav Federation, 90% of the region lies within international basins (compared to a world average of 50%). More than half of the transboundary basins have three or more riparian states. Groundwater resources, many of which are also transboundary, represent some 30% of total renewable resources. Institutions dealing with water problems in the region need support to use modern information and communications technologies for monitoring, modelling and groundwater management practices. 

3.1  Inventory of transboundary aquifers 

For the purpose of this study the “Balkan region” is defined as the area south of the Sava River sub-basin (starting west of Ljubljana) and further downstream south of the Danube River, i.e. including the territories of Romania and the Meric-Ergene sub-basin in Turkey. This means that the following countries are involved:

· Slovenia (from the line Triest – Ljubljana eastward but south of the Sava River)

· Romania

· Croatia (the region south of the Sava River up to the Adriatic coast, but not the islands)

· Bosnia & Herzegovina (the region south of the Sava River up to the Adriatic coast)

· Serbia 

· Montenegro 

· Former Yugoslav Republic of Macedonia

· Albania

· Greece (only the mainland)

· Bulgaria

· Turkey (the European part of the country)

The Balkan Peninsula is divided in several hydrographic units, belonging to the Adriatic, Aegean and Black Sea catchments. In the south, a multitude of river basins belong to the Mediterranean Sea catchment.  These are the non-Danubian River basins. The northern part of the Balkan region belongs to a single hydrographic unit, which is the Danube River basin. 

The first version of the inventory of internationally shared aquifers in the Balkans was presented at the UNESCO/ISARM consultative workshop organised in Thessaloniki, Greece, in October 2004 and entitled: “Key Issues for Sustainable Management of Transboundary Aquifers in the Mediterranean and in Southeastern Europe (SEE).” An updated version was achieved with the support of the UNESCO-BRESCE initiative on transboundary karst aquifers in SEE, coordinated by Philippe Pypaert, (Venice), and carried out using new internet-based technologies like Google Earth and map server techniques, by the UNESCO Chair and Network INWEB (see http://www.inweb.gr). This initiative concentrated on transboundary karst aquifers, which dominate South-eastern Europe (SEE) in terms of number, quantity and quality of water.  Karst aquifer water resources are important not only for different human uses but also for sustaining the environment and maintaining the biodiversity of ecosystems.  The inventory on transboundary karst aquifers aimed to provide support to a major regional project submitted to GEF called DiKTAS (Dinaric Karst Transboundary Aquifer System). After recalling the main hydrological and geological characteristics of the SEE region, the updated inventory presented below incorporates new information from the SEE countries, which was compiled in close cooperation with the United Nations Economic Commission for Europe (UNECE), Working Group on Monitoring & Assessment, Switzerland, which had developed a European inventory of shared aquifers in the past. 
Hydrological characteristics  
The climate in the Balkans ranges from humid to arid depending on the distribution of precipitation (Figure 3.1). Yearly average precipitation is more than 2.000 mm in the mountainous areas from the Alps in the west and the Dinaric Mountain and Pindos Mountain in the south.  The central part of the Balkan Peninsula, from the Pannonian plain in the north to the Thessalia plain in the south is semi-arid, with less than 600 mm precipitation a year. The Balkan and the Rhodopi Mountains in the central peninsula have more than 1.000 mm per year. The eastern part on the Black Sea coast is semi-arid.
Karst Aquifers in the Balkans
Karstification is the geologic process near the Earth´s surface of mechanical and chemical erosion and dissolution by water on soluble rocks, such as limestone, dolomite or gypsum. Karstification is developed best on thick, fractured, and pure limestones in a humid climate. The resulting karst morphology is usually characterised by dolines (sinkholes), hums (towers), caves and a complex subsurface drainage system. Major aquifers have formed in these karstic formations, with caves, stalactites and stalagmites of great natural beauty, some of which have been included in the list of UNESCO’s natural heritage sites. The most important karst aquifers of the region are located along the Adriatic coast in the mountainous area of the Dinarides. This chain of high mountains is the continuation of the Alpic ring in central Europe (the Alpes or Alpides). 
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Figure 3.1. Karst areas in the Balkans where transboundary aquifers are located.
Almost half of the water from the mountainous area of Dinarides disappears underground in karst formations and flows in the shortest direction to the Adriatic Sea. The rest of the water drains via the Danube River towards the Black Sea.  The name karst is associated with the region of the former Republic of Yugoslavia now occupied by Slovenia, Croatia, Bosnia & Herzegovina, Serbia and Montenegro. In fact the name karst derives from the Slav word “Kras”, which is the name of a region located in western Slovenia, north of the city of Trieste The Indo-European word “kar” means stone and indeed the region is a stony barren plateau dominated by limestone rocks 
As shown in Figure 3.1, transboundary karst aquifers in the Balkans are found in 4 different areas: The Dinaric karst (Dinarides Mountains: divided in outer and inner Dinarides). The Hellenic karst (Hellenides Mountains: the Pindos chain), The Carpatho-Balkan karst (Carpatho-Balkanian geotectonic unit). The South-Balkan karst (Rhodopi Mountains) and The Eastern Balkan karst (along the Black Sea coast).
Methodology for developing the inventory
The assessment methodology followed the DPSIR
 framework to describe the pressures acting on the transboundary groundwaters resulting from human activities, the status in terms of both quantity and quality of the groundwaters, the impacts resulting from any deterioration in status, and the responses in terms of management measures that have already been introduced and applied, need to be applied or are currently planned.  This regional assessment covers transboundary groundwaters shared by two or more of the following countries: Hungary, Slovenia, Croatia, Romania, Serbia, Bosnia and Herzegovina, Montenegro, the Former Yugoslav Republic of Macedonia, Albania, Bulgaria, Greece and Turkey.  Some transboundary groundwaters in the region had already been identified some considerable time ago, and had been noted by earlier UNECE and INWEB inventories.  However, the region of South Eastern Europe has seen major conflict and political change in the last fifteen years.  Aquifers and groundwaters that for many years were located within a single country are now shared between new countries.  Thus while the previous UNECE inventory recorded 23 transboundary aquifers in the region and the draft INWEB report 47, this latest assessment identified 65. The locations of these aquifers are shown in the overview map in Figure 3.2 and their names are given in Table 2. In some cases, these are not yet formally recognised as such, and it has been difficult to obtain information on them.  Furthermore, this study aimed at briefly exploring transboundary karst and porous aquifers in the region on a national level, and presenting data and information for comparative purposes. The importance of karst transboundary aquifers by country is given in Figure 3.3.
Figure 3.2. Overview Map of Transboundary Aquifers in the Balkan Region.
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 Table 2: 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 Herz.
	alluvial

	15
	Kupa
	Croatia-Bosnia Herz.
	karstic

	16
	Una
	Croatia-Bosnia Herz.
	karstic

	17
	Krka
	Croatia-Bosnia Herz.
	karstic

	18
	Cetina
	Croatia-Bosnia Herz.
	karstic

	19
	Neretva
	Croatia-Bosnia Herz.
	karstic

	20
	Dubrovnik
	Croatia-Bosnia Herz.
	karstic

	21
	Karst-Montenegro
	Bosnia Herz.-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 Herz.
	karstic

	28
	Macva-Semberija
	Serbia-Bosnia Herz.
	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
	karstic

	65
	Upper Jurassic-Lower Cretaceous 
	Romania-Bulgaria
	karstic
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Figure 3.3. Distribution of the total number of transboundary and karst transboundary aquifers in the Balkan countries.
3.2 Groundwater use  
Transboundary groundwater resources play a significant role in the SEE region.  The physical environment of the region – the geology, topography and major catchments – is such as to promote the occurrence of productive aquifers.  These aquifers are of two distinctive main types – the limestones of the karstic type area of the Dinaric coast and its mountainous hinterland, and the thick alluvial sedimentary sequences of the Danube basin, mainly those associated with the Danube River itself and its tributaries.  In some locations the alluvial sediments overlie and are in hydraulic contact with the limestones or comprise relatively thin aquifers in river or lake sediments overlying ancient metamorphic rocks. The geographical distinction between the two main aquifer types and the fact that much of the national borders of several of the countries of the region are traversed by transboundary groundwaters can be clearly seen in the map in Figure 18. Transboundary karstic groundwater aquifers were reported to provide 60 to 80 per cent of total water usage in their respective areas, and some of the Dinaric karstic aquifers of Bosnia, Serbia, Croatia, Montenegro and Albania as much as 90 or even 100 per cent. In terms of numbers, the importance of transboundary karstic aquifers is shown in Figures 19 and 20. Compared to surface waters, alluvial aquifers exhibit a greater range of use varying from only 15 per cent for some, up to 70 per cent for the important Banat, Backa and Srem alluvial aquifers along the River Danube in Serbia, Croatia and Hungary.
3.3 Pressure factors
The majority of transboundary aquifers, except for those located in remote or sparsely populated areas, are very vulnerable to anthropogenic pollutants emitted from both point and non-point sources. Karstic aquifers, with their lack of soil cover and rapid flow paths leaving little time for attenuation, are almost invariably classified as highly vulnerable.  Alluvial aquifers are also likely to be considered as vulnerable, unless they contain a high proportion of clay-rich material to reduce their permeability, are overlain by a protective confining layer of clays and/or the water table is relatively deep.  The transboundary groundwaters of the SEE region are likely, therefore, to be highly vulnerable to pollution if the pressure factors outlined below produce significant loadings of mobile and persistent pollutants. In general, both alluvial and karstic aquifers have reported groundwater quality problems. Of the questionnaires received, only few specifically reported that there were no groundwater quality issues at all.  Agricultural activities provide some of the major pressures on freshwater systems in SEE in terms of both quantity and quality.  Some 70% of overall water use is for agriculture and severe problems can result when this heavy usage depends on groundwater abstractions. Moreover, intensive cultivation, both with and without irrigation, uses heavy applications of fertilisers and pesticides. Intensive cultivation and animal production can produce increased levels of nutrients and pesticides in groundwaters from infiltrating surface run-off from agricultural land, leaching from the soil through the unsaturated zone and sometimes from return waters from irrigation channels. Overall, industrial pressure factors for transboundary groundwaters in the region appear to be rather limited. Tourism and recreational activities, especially in summer, create a huge demand for drinking water and recreational activities.
  

4.
WORKSHOP ON REGIONAL COOPERATION
4.1 Workshop preparation and activities 

4.1.1
Selection of experts
UNESCO Chair INWEB maintains a network of experts in the Balkans to ensure high level professional output in specific consultations. The nominations of experts to participate in this particular workshop were carefully examined for suitability, and care was taken to ensure that as far as possible the final group selected consisted of an even distribution of nationality and gender.  Certain difficulties were encountered, such as prior commitments of nominees (Montenegro), obtaining visas for travel to Greece (Albania), receiving permission from the Ministry to attend (FYR of Macedonia). The final group consisted of 12 experts from 9 different countries, plus 2 locals from the Aristotle University of Thessaloniki providing technical assistance and one local from the UNESCO Chair INWEB providing secretarial assistance (see Annex 1). 

4.1.2
Budget

A budget was agreed with UNESCO/BRESCE to cover participants’ travelling, accommodation and subsistence expenses. Travel arrangements were agreed with participants, support for participants requiring visas for travel to Greece provided, and tickets sent either electronically or by pre-paid ticket advice.

4.1.3
Venue

It was important that the selected venue adequately reflected the level of professionalism of the group and UNESCO’s own profile.  Since a long day was to be spent in the meeting room it was crucial that the meeting room offered a good level of comfort, and that the adjacent public rooms were conducive to small, informal group discussions taking place.  It had been decided to keep coffee and lunch breaks to a minimum length of time, and it was therefore also necessary to find a hotel that could provide catering very close to the meeting room, preferably in an adjacent room, to avoid participants disappearing within the building during breaks.  Having considered the facilities and rates offered by several hotels in Thessaloniki, the Park Hotel was finally selected as being the most suitable.

All participants were provided with detailed information on the venue and the individual arrangements made for them.

4.1.4
Activities

On the basis of the information provided, national experts, as well as experts from UNESCO were invited to Thessaloniki to attend the two-day workshop (see agenda in Annex 2).  The draft assessment was sent to workshop participants prior to the meeting, and gaps in information were highlighted.  Participants were requested to provide additional information for the national governance and monitoring activities of aquifers shared by their countries and to confirm information on general aquifer characteristics, use and functions, management problems and responses described in the draft assessment. 

In the morning of the first day of the workshop country experts made presentations of national reports (see CD-ROM), and there was some general discussion on the aims and output to be produced by the workshop. In the afternoon participants were divided into groups consisting of representatives from neighbouring countries, and they discussed and debated common characteristics of shared aquifers. Group discussion continued in the morning of the second day, and conclusions were drawn and recommendations for follow-up activities were summarised.

4.2 Workshop findings 
4.2.1
Assessment of the existing situation
1) Transboundary groundwater resources play a significant role in the SEE region.  The physical environment of the region – the geology, topography and major catchments – is such as to promote the occurrence of productive aquifers.  These aquifers are of two distinctive main types – the limestones of the karstic type area of the Dinaric coast and its mountainous hinterland, and the thick alluvial sedimentary sequences of the Danube basin, mainly those associated with the Danube River itself and its tributaries.  In some locations the alluvial sediments overlie and are in hydraulic contact with the limestones or comprise relatively thin aquifers in river or lake sediments overlying ancient metamorphic rocks. 

2) Transboundary karstic groundwater aquifers were reported to provide 60 to 80 per cent of total water usage in their respective areas, and some of the Dinaric karstic aquifers of Bosnia, Serbia, Croatia, Montenegro and Albania as much as 90 or even 100 per cent. 

3) The alluvial aquifers exhibit a greater range of use relative to surface water, with the proportion of groundwater varying from only 15 per cent for some, up to 70 per cent for the important Banat, Backa and Srem alluvial aquifers along the River Danube in Serbia, Croatia and Hungary.

4) The majority of transboundary aquifers, except those which are located in remote or sparsely populated areas, are very vulnerable to anthropogenic pollutants emitted from both point and non-point sources. Karstic aquifers, with their lack of soil cover and rapid flow paths leaving little time for attenuation, are almost invariably classified as highly vulnerable.  Alluvial aquifers are also likely to be considered as vulnerable, unless they contain a high proportion of clay-rich material to reduce their permeability, are overlain by a protective confining layer of clays and/or the water table is relatively deep.  The transboundary groundwaters of the SEE region are likely, therefore, to be highly vulnerable to pollution if the pressure factors outlined below produce significant loadings of mobile and persistent pollutants.

5) Examples of good management practices for sustainable use of transboundary water resources are lacking. Except for a few cases, management of transboundary aquifers is far for being satisfactory. Lack of systematic monitoring, absence of local and regional cooperation agreements and weak capacity of national institutions involved are the main causes for this situation.

4.2.2
Existing national governances
The existing situation in terms of groundwater governance in SEE countries where transboundary karst aquifers are important was reviewed during the workshop. More particularly, the progress made in implementing the basic principles of the EU Water Framework directive was highlighted. Having collated previous information and the presentations of the experts at the workshop (see CD-ROM) the existing situation for countries interested mainly in karst transboundary aquifers may be described as follows:
Albania

According to the Albanian Water Law (1998) water forms part of the nation’s patrimonial resources. Actually water comes under the jurisdiction of the Ministry of the Environment and Water Management. The highest water body concerned with policy is the National Water Council, which has a Technical Secretariat and an Executive Body. For water management issues, the Albanian territory is divided into six water basins each with  a Water Basin Agency (WBA) responsible for managing the water problems of each respective basin. In the year 2006 only two WBA were active. 

A new Water Law and several other laws and regulations in the water sector have been promoted, but their implementation was not completed until 2006 and the institutional situation is not expected to improve in the short term. Everybody has the right to use the water he needs within the framework of rules and regulations. Permission is required from local water authorities to abstract groundwater on privately owned land, but a great number of wells function without any authorisation.
Medium-term priorities for 2007 - 2009
· Legal measures
· Draft law “On the establishment of a network on water policies” will take into consideration the Directive 2000/60/EC, to involve civil society and decentralised authorities. 
· Implementation measures concerning groundwater include:
· Preparation of an assessment report on “Definition of vulnerable zones” within the meaning of Directive 91/676/EEC.
· Drafting of an action programme on the protection and integrated management of groundwater.
· Drafting of the 10-year action plan based on the national legislation. 
Long-term priorities for 2009 – 2014
· Legal measures
· Draft law “On prevention of pollution of groundwater caused by toxic and cumulative substances”, with the purpose of strengthening preventive measures against groundwater pollution and improving the monitoring of discharge of harmful substances in groundwater. This draft law will be drafted in close cooperation with the Ministry of Health, the Ministry of Agriculture and Food and the Ministry of the Environment. 

· Decision of Council of Ministers “On the development of a combined monitoring- and modelling-based scheme for the protection of groundwater”. 

Serbia
Activities for implementation of the EU-WFD

In February 2004 the Directorate for Water prepared the following document: 

Plan for the implementation of the WFD in Serbia 
· National report 2003 (February 2004) 
· National report 2004 (December 2004) 
· Characterisation report 2004
· All documents were developed in the framework of ICPDR and sent to the EU.
Strategy for implementation of the EU-WFD

· Harmonisation of national legislation with water related EU directives is a complex and time-consuming procedure
· It is necessary to harmonise legislation which defines the responsibilities of several ministries, as well as to adopt new legislation
· The cost of implementing  EU directives implementation is an additional problem
· Legislation: : New Water Law and new by-laws, 

· time table,

· Planning: : Plan for water sector development,

· Upgrading of water management strategy, , 

· Water management plan, 

· Financing:  defined by Law, 
· Instruments for encouraging financing
· Preparation and implementation of investments 
Montenegro

Montenegro declared independence on June 3, 2006 making it the newest fully recognised country in the world. Most of the information concerning the groundwater policy framework was last updated in 2006, when Montenegro was still united to Serbia as one country Serbia & Montenegro (S&M). 
In S&M and now in Montenegro, the legal framework created by numerous legislation acts adopted from the former ex-YU legislation for surface and groundwater management and environmental eco-systems protection in the aquatic environment is actually under revision (Ljubisavljevic & Jovanovic, 2004: Development of an inventory of internationally shared aquifers in SEE – Serbia and Montenegro's data, ISARM conf., National report of S&M, Thessaloniki, 2004).
Until 2006, S&M’s groundwater legislation consisted of several acts, which were mainly directed towards the treatment of quality problems and protection of groundwater as a part of the environment and water cycle. These documents are:
· Water Law of Serbia. Official gazette br. 54, 1996..

· Law of geological exploration. Official gazette. SRJ 1995;

· Law of construction. Sl. glasnik RS 44. 1995;

· Law of determination and clasification natural mineral resources and their data presentation. Official gazette SRJ 32 1998;

· Law of environmental protection, Sl. Glasnik RS, 135/2004

· Law of strategic environmental impact assessment, Sl. Glasnik RS, 135/2004

· Law of integrative prevention and control of environment pollution, Sl. Glasnik RS, 135/2004

· Regulation of sanitary protection zones of the sources and their preservation (Ministry of Health of Serbia), SRS br. 33, 1978;

· Regulation of classification and categorisation of groundwater reserves (Federal Geological Survey) Sl.list SFRJ 1978;

· Regulation of hygienic adequacy of water for consumption. Official gazette SRJ 42. 1998.

The above-mentioned regulation acts are often contradictory and do not recognise groundwater issues and its specifics. One example is the inadequate regulation of sanitary protection zones, which neglects hydrogeological conditions. In fact governmental policy in the case of groundwater requires significant changes in accordance with WFD EU postulates.
The quality standards for surface waters and ground waters are jointly adopted by the ministries in charge of water management, agricultural, environmental and health issues, while drinking water standards are adopted by the Republic Ministry of Health (Ljubisavljevic & Jovanovic, 2004).
Water quality control is carried out by the regional and local health protection services. The control of drinking water quality is also performed by Republic Health Institutes.
Therefore, water issues are the responsibility of several different ministries: the Ministry of Agriculture, Forestry and Water Management – surface water; the Ministry of science and environmental protection – groundwater; the Ministry of Mining and Energy – groundwater exploration and exploitation rights and the Ministry of Health – drinking water protection and standards, quality monitoring. Given this split responsibility the inter-department commissions work jointly on the preparation of regulations and standards, however there is still insufficient cooperation among the departments authorised for specified segments, because the terms of reference are not clearly defined. The problem lies with the unsatisfactory dissemination of information, both vertically (municipality. district, republic) and horizontally, between the ministries at the level of constituent republics. The reason for this lies in the fact that no proper information system has been installed (Ljubisavljevic & Jovanovic, 2004).
S&M ratified numerous international conventions regarding environmental issues, such as the UN Frame convention of climatic changes (1997), Basel convention on control of transboundary movement of hazardous waste (1999), Protocol on Strategic Environmental Assessment (2003), Convention on biological diversity (2001), Convention on Mediterranean sea protection (1977), Agreement on Tisza river and its tributaries protection (1990), etc.
There are numerous institutions involved in water issues. The Faculty of Mining and Geology and the Geological Institute of Serbia (recently formed by the integration of Geozavod and Geoinstitute) represent two main institutions that directly conduct hydrogeological research and evaluate data in Serbia. 
In Montenegro the Institute for Geological Exploration, Podgorica takes on this role. The Centre for Remote Sensing at the Faculty of Mining and Geology also contribute to water research. There are also several other institutions that deal with groundwater, such as the Institute for Water Management “Jaroslav Cerni”, the Faculties of Civil Engineering at the universities of Belgrade, Nis and Podgorica, the Hydrometeorological Surveys in Belgrade and in Podgorica, the “Naftagas” in Novi Sad etc.
Geopolitical changes in former Yugoslav territories have seriously affected organisation and activities in the field of hydrogeology.  The leading organisations in this field have lately experienced difficulties due to the absence of regular financing and investment in geological research. In view of these difficulties, a significant increase in funds for investigation and support of specific programmes of strategically important applied research is needed.
In the case of hydrogeological projects local studies have to obtain a quality certificate, which is provided by the Commission of Union of Engineers and Technicians. Additionally, a license approved by the Engineering Chamber of Serbia is required.
Any exploratory work that includes drilling has to be approved by the responsible Ministry. In addition to this, water usage including groundwater exploitation requires numerous permits from the department of Republic Hydrometeorological Surveys, Water Management Directorates and Nature Protection Institutes.
Particular problems are data acquisition, digitalisation and adaptation for commercial use. Currently, there is a strong effort led by experts from relevant institutions and supported by governmental bodies to establish a GIS system in the field of geology and hydrogeology.

Croatia

The general consensus in the Republic of Croatia is that the existing state and practice in the field of water management should be improved. The Republic of Croatia lags significantly behind in the achievement of EU standards in water management. In order for Croatia to become a member-state as soon as possible, this situation will have to be rectified, a process that will require  considerable funds. 
The national policy has not fully addressed the issue of water management, i.e. it has yet to define priorities in accordance with the potentials of the country's economy. In the field of transboundary aquifer management, the activities are currently limited to signing bilateral framework agreements, regulation of state borders and interstate land and river traffic and solving day-to-day problems of the population in border areas.
In recent times, there has been a level of continuity in politics with regard to environmental protection, proven by projects and invested funds.  This is largely motivated by the general desire of the majority of political groups to see the Republic of Croatia becoming an EU member-state as soon as possible. Thus support is given to any projectthat leads to the harmonisation of national legislation with that of the EU.

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

Key institutions at national and-local level

· Croatian waters' headquarters in Zagreb

· Croatian waters' departments for river basins

· County departments for water management 

Relevant International Agreements

All countries with which the Republic of Croatia shares the Danube River basin are signatories to the Danube River Protection Convention (1994). The base document of international character is the "Framework Agreement on the Sava River Basin", signed by Bosnia-Herzegovina, the Republic of Croatia, the Republic of Slovenia and the Federal Republic of Yugoslavia (2002), which has been in force since June 2004. For decision-making and implementation, the four countries established the International Sava River Basin Commission, consisting of representatives from each country. It cooperates with the ICPDR, the Danube Commission, the UN/ECE and institutions of the EC. Thanks to international involvement (e.g. the Stability Pact, which launched the Sava Initiative to provide a Forum to the four Sava countries), this agreement is giving positive results.
The bilateral agreements relate to all water management issues:

· "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 and Herzegovina on Water Management Issues", signed by the Federation administration, but not yet ratified by the Republic of Srpska meaning it is not yet in full force. 

· An agreement with Serbia and Montenegro has not yet been reached.
A precondition for efficient management of transboundary river basins is good political relations between the countries in the basin as well as resolved legal and property issues. In the case of the Republic of Croatia, this has not yet been achieved with all its neighbouring countries. These problems are a result of unresolved territorial issues in the former Yugoslavia and the war, whose consequences are still acutely felt. In summary and as far as the general public in the Republic of Croatia is concerned, the most positive changes are still those happening in the political sphere, since they are a precondition for achieving real quality changes in the area of joint management of transboundary river basins. Positive changes are expected particularly in relations with the countries with whom  the Republic of Croatia was not involved in the war. 

(Note) The data reported above come from various sources that include Croatian Waters, the national water management agency, i.e. the National Water Management Master Plan (in preparation), the State Water Directorate, the Report on the State Budget, the Internet as well as private sources. Of the requested data some definitively do not exist, the existence of some is not possible to verify, whereas the majority of data can be located in various sources, but present a very time-consuming task. 

Bosnia & Herzegovina

Bosnia and Herzegovina, as a relatively new post-war democracy, is in the process of intensive transformations in terms of arrangements and regulations of water management on both national and international levels. These transformations are mostly focused on legislation, capacity building and institutional strengthening, moving from pre-war Yugoslav legislation towards arrangements in line with European Union guidelines. A similar process is on-going in most neighbouring countries, which will likely result in sound international arrangements in the near future. Most of the Bosnian major river basins are internationally shared, therefore requiring care in line with international water laws.

The Law on the Ministries and Other Administrative Bodies of Bosnia and Herzegovina (Official Gazette BiH 5/03, 26/04), enacted in March 2003, assigns responsibilities for coordination on environmental protection issues to the Ministry of Foreign Trade and Economic Relations. Specifically, it gives it “responsibility for operations and tasks within the jurisdiction of Bosnia and Herzegovina relating to the definition of policy, fundamental principles, coordination of activities and harmonising the plans of the entities’ governmental bodies and institutions at the international level” in agriculture, energy, environmental protection and the development and exploitation of natural resources. There are three Departments within the Ministry of Foreign Trade and Economic Relations (MoFTER) dealing with “natural resources”, “energy” and “environment”, without further definition of their role and competence, and of the “boundaries” of the mandate. 

The Ministry of Foreign Affairs (MoFA), which is responsible for all international agreements and conventions, and the Directorate for European Integration also carry out work related to the environment. In addition, some independent institutions, such as the Institute for Standardisation, Metrology and Intellectual Property and the Agency for Statistics, gather and publish information on the environment. 

By decision of the Council of Ministers of 16 May 2002, the National Steering Committee for Environment and Sustainable Development (NSCESD) was established at the State level. It has 54 members, including non-governmental organisations, scientists, universities and other stakeholders, in addition to representatives from the two entities and the Brčko District. Its secretariat is located at the Ministry of Foreign Trade and Economic Relations. Its work is largely carried out through eight subcommittees for the protection of the ozone layer, climate change, long-range transboundary air pollution, persistent organic pollutants, biodiversity, land degradation, transboundary waters and transboundary movements of hazardous waste. Its main purpose is to facilitate work on projects and international agreements. NSCESD is currently , undergoing reorganisation and is practically inactive.

In both the Federation of BiH and RS the agency with primary responsibility for the water sector comes under each respective Ministry of Agriculture, Water management and Forestry (MoAWF). Within these MoAWFs, each entity has a Department of Water Management responsible for water strategy and policy, the issuing of agreements and permits, the setting of standards and regulations; ensuring compliance with laws and regulations through licensing and inspections; and overall control of Public Companies for Watershed Areas.

Under the law on Water (1998), in the Federation of BiH the MoAWF delegates the main responsibility of preparing strategic decisions and planning to two Public Companies of Watershed Areas, one for the River Sava and the other for the Adriatic Sea. The Republic of Srpska has only one single authority (Directorate for water of the RS) in charge of both main river basin districts.

The EU Project “River Basin Management Programme (December 2003- February 2006)” aimed to facilitate reform in the water sector, and forms part of the EU assistance to the transition of BiH from a centrally planned economy to a market economy, and takes into consideration the possible future requirements of BiH in relation to the EC and especially the European Water Framework Directive (WFD). The main achievements of the project were: 

(i) Through a number of documents, discussed by the institutional working group and during the joint preparation of a new Law on Water, consensus has been reached among the stakeholders on an institutional set-up for the Water Sector at State, Entity and local level; 

(ii) This consensus was supported by a new concept for the financing of the water sector at Entity and Cantonal / Municipal level; 

(iii) A new Water Law on Entity level has been prepared, and has been handed over to the responsible Entity Ministries and the Ministry of Foreign Trade and Economic Relations by the EC Ambassador on 28 February 2005; 

(iv) The concept for a unified Water Information System (WIS) has been established, and the first modules for this system, based on GIS, have been developed and handed over to the beneficiaries; 

(v) Capacity building for the water sector and society at large has been provided through the active involvement of beneficiaries in working groups and Public Participation activities; 

(vi) A number of activities, including workshops, have been implemented in order to identify the implementation process of the WFD in BiH more clearly, to identify the gaps and to recommend improvements. The basis for on-going coordination was established during the final phase of the project: agreement was reached between the entities that a coordinating unit at the Ministry of Foreign Trade and Economic Relations is to be established, including coordinating Working Groups. 

This project was of important for the reorganisation of water resources authorities in the country in both entities along the guidelines of the European Water Framework Directive. 

It would also have been beneficial if the project had led to a better understanding of groundwater aquifers, which would in turn lead to  new international projects including exploration and investigation works in both alluvial and karstic aquifers (hydrogeology, geology, hydrology, biology, etc.) covering environmental issues and sustainable development.

The new Water Law in both entities, based on the EU WFD, calls for a river basin approach in water administration and establishes new bodies responsible for water protection based on river basins. The new Water Law for the Federation of BiH has been prepared and is in the procedure of being adopted by the Federal Parliament. Also, a new Water Law for the Republic of Srpska has been prepared and is in the procedure of being adopted by the Parliament of the Republic of Srpska. This Law is in harmony with the one in the FBiH. Also draft secondary water sector legislation (4 Rulebook) has been prepared in both entities.

The most relevant international conventions and agreements related to transboundary water issue are:

· Danube River Protection Convention (1994). Since 1996 B&H has been actively involved in the work of expert teams of the Danube River Protection Convention (representatives in the ICPDR and the expert groups AEW, MLIM, EMIS, ECO etc.). B&H ratified this Convention in January of 2005 (Official Gazette BiH 1/05).  

· Convention of Mediterranean Sea pollution protection, Barcelona dating from 16.02.1976. (Took effect on: 12.02. 1978.; Official Gazette SFRJ-International Agreements, No. 12/77, Official Gazette BiH, No 26/98) 

1. Protocol for the protection of the Mediterranean Sea against pollution from land-based sources and activities – LBS Protocol, Atina, from 17.05.1980. (Took effect on: 17.06.1983.). Revised in Syracuse (Italy) 1996. (Official Gazette RBiH No 13/94, Official Gazette SFRJ IA No. 1/90). 

2. Protocol concerning specially protected areas in the Mediterranean sea, Monaco, from 1996. (old name: Protocol on specially protected areas of Mediterranean Sea, Geneva 1982.) (Took effect on: 23.3.1986.) (Official Gazette RBiH No. 13/94 Official Gazette SFRJ IA  No. 9/85) 

3. Protocol for the prevention and elimination of pollution in the Mediterranean Sea by dumping from ships and aircraft, Barcelona from 16.02.1976. (Took effect on: 12.02.1978.) 

4. Protocol concerning cooperation in combating pollution of the Mediterranean Sea by oil and other hazardous substances in accidental cases, Barcelona, from 16.02.1976. (Took effect on: 12.02.1978)

· International convention on oil pollution prevention of sea, London, from 12.05. 1954. (Took effect on: 26.07.1958.) (Official Gazette RBiH No. 13/94, Official Gazette SFRJ IA  No.60/73, 53/74)

· International convention on protection from ship pollution , London, from 02.11.1973. (Took effect on: 02.10.1983.) (Official Gazette RBiH No. 13/94, Official Gazette SFRJ IA No.2/85)

· "Framework Agreement on the Sava River basin" signed by B&H, Croatia, Slovenia, FRYU (2002), in force since June 2004. The Agreement aims at cooperation on the following issues:

· Establishment of an international regime of safe navigation on the Sava River and its navigable tributaries;

· Establishment of sustainable water management; and

· Undertaking of measures to prevent or limit hazards, and reduce and eliminate adverse consequences, including those from floods, ice hazards, droughts and incidents involving substances hazardous to water.

· For decision-making and implementation, the four countries established the International Sava River Basin Commission, consisting of representatives from each country. It co-operates with ICPDR, Danube Commission, UN/ECE and institutions of the EC. 

· Thanks to international involvement (e.g Stability Pact, which launched the Sava Initiative to provide a Forum to the four Sava Countries), this agreement shows positive results.

· "Agreement between Governments of Republic of Croatia and Bosnia and Herzegovina on Water Management Issues". This was signed by the Federation administration; but was not ratified by the Republic of Srpska so is not yet fully in power.

B&H intends to start official procedure for accession to:

· The Convention on the Protection and Use of Transboundary Watercourses and International Lakes, Helsinki, 1992.

· The Convention on the Transboundary Effects of Industrial Accidents, Helsinki, 1992.
For Greece, Turkey, Bulgaria and Romania, see workshop presentations in the CD-ROM

5.
 CASE STUDies FROM SEE

5.1
The Diktas project

UNESCO-IHP/ISARM has developed a project (submitted to the Global Environment Facility (GEF) for consideration for funding as a full size project) entitled “Sound management of the Dinaric Karst Transboundary Aquifer System (DiKTAS)” that addresses the issue of sustainability of the Balkan karst aquifers along the Adriatic coast (Figure 5.1) and the ecosystems that are dependent on the aquifer resources. The project implementation is expected to constitute an important case study for the Balkans. 
The transboundary “groundwater governance” is one of the key elements of the project. The project beneficiary countries are Croatia, Serbia-Montenegro, Bosnia-Herzegovina, FYR of Macedonia and Albania.  Italy, Slovenia and Greece, which are non-eligible for GEF funding, will provide bi-lateral support to the project. 

In the region of the Dinaric karst groundwater resources are important in agriculture, industry, hydro power generation, municipal consumption and aquatic ecosystems and are an essential ingredient to economic development and environmental sustainability. Given the geopolitical realities of post 1992, many countries of the region have made a good start to revert back to an ecosystems approach and to integrated basin management. However the institutions, though well equipped to address surface waters and lakes, are poorly equipped to address the very inhomogeneous nature of the karst systems and the associated land management issues. The hydrogeology of the karst phenomenon is well documented in many studies worldwide - however its institutional management remains elusive in most places.

The project implementation is under preparation, and the main goals and objectives can be stated as follows:"sustainable use of the groundwater resources in the transboundary karst aquifers for sustainable land use and sustainable economic development".
[image: image19.png]



Figure 5.1. Location of the Dinaric karst.

As shown in Figure 5.2, the Dinaric Karst Transboundary Aquifer System (DiΚTAS) contains different transboundary karst aquifers and given its inhomogeneous character, is fragmented by the remit of current water related institutional set ups in the Balkan region. This was recognised at a series of expert meetings supported by UNESCO ΙΗΡ (e.g. the Zagreb Workshop, June 2002 and the Thessaloniki Workshop Oct 2004).

DiKTAS therefore aims at enabling the countries that share the Dinaric karst to better recognise its regional peculiarities, and to develop consistent approaches to its joint management to achieve regional and global environmental gains. Drawing on several initiatives in the region, including the GEF supported Mediterranean Action Plan, the proposed project submitted to GEF for funding as a Full Size Project (FSP), under the International Waters Focal Area, proposes to catalyse on going regional actions such as the Regional Environmental Reconstruction Programme (REReP) through the sound management of the underlying karst aquifers.

The project aims to reduce environmental stress derived from the disintegrated management of water and land resources. The wider objective of the proposed project is to introduce and adopt integrated environmental policies in the region across relevant sectoral initiatives and to achieve sustainable development through the sound use of natural resources and the ecosystems dependent on them. The immediate objective of the project is for the regional experts to gain a better mutual understanding of the peculiar properties and functions of the DiKTAS, and to jointly develop policies for its joint management, based on a regional management mechanism.
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Figure 5.2. Transboundary aquifers in the Dinaric karst system.

Key proposed activities of the project, include (Figure 5.3):

· Component A: Implementation of a Karst Regional Programme of Action based on Preliminary Regional Analysis and followed by regional agreements that would lead to strengthened institutions. This component will be developed within the framework of the Transboundary Diagnostic Analysis – Strategic Action Programme (TDA-SAP) approach of the GEF. 

· Component B: Establishment of a DiKTAS collaborative mechanism. This component will engage the stakeholders up to the policy level, within the Project Steering Committee, to adopt the common vision for the DiKTAS based on the TDA, for the purposes of implementing the Karst Programme of Action, to accept its linkage to related natural resources conservation in the relevant parts of the Dinaric karsts, and development of a collaborative mechanism that recognises ecosystem sustainability with economic development. The collaborative mechanism will be founded in the principle of Partners-in-Sustainability, and nationally also include inter ministerial coordination.

· Component C: Selection and preparation of demonstration project profiles. On the basis of the TDA and the Karst Programme of Action, innovative demonstration project activities will be carried out, that will test whether the planned action programme investments will be cost effective in making environmental gains. 

· Component D: Regional data exchange facility. Such a facility would focus on the comprehensive data related to the stress points identified in the TDA.

Figure 5.3. Structure and main components of DiKTAS.
5.2
The Dobrutsa transboundary aquifers

INTEGRATION OF ΤΗΕ DINARIC ΚARSΤ TRANSBOUNDARY AQUIFERS ΙΝΤΟ SUSΤAINABLE ECOSYSTEMS OF ΤΗΕ BALΚANS

As shown in Figure 5.4, the Dobrutsa transboundary aquifers are located in the Black Sea coastal area of North-eastern Bulgaria and are shared between Bulgaria and Romania. Since 2007 both countries have been full members of the EU and they have to implement the requirements of the EU Water Framework Directive 2000/60 (EU-WFD) for the integrated management of groundwater resources, including transboundary aquifers. This case study summarises the main findings of the project “Integrated Management of Transboundary Groundwater between Bulgaria and Romania in the Dobrudja/Dobrogea Area” suggested and implemented under the Phare Bulgaria-Romania Cross Border Cooperation (CBC) bilateral Programme). Most of the results presented relate to the work done in the Bulgarian part of the aquifer as far as the monitoring activities are concerned (Matchkova, 2007).

The case study contains the geological and hydrogeological characteristics of the transboundary aquifers in the Dobrudja area as well as the corresponding monitoring network used in the Bulgarian part, following the requirements of Article 8 of the EU-WFD. Also the physicochemical characteristics of the Upper Jurassic - Valanginian aquifer (Deep Aquifer) and the Sarmatian aquifer (Upper Aquifer) are reviewed. The groundwater monitoring network developed in the transboundary aquifers in the Dobrudja area is assessed and its scheme selection approach is explained.

The area is located in North-eastern Bulgaria and has a surface of about 5.500 km2. The western boundary coincides with the watershed of the Suha River valley. The south-western border is the watershed of the Karamandere River, being a tributary of the Suha River



Figure 5.4. Geographical location of the Dobrudja area.

From a hydrogeological point of view, the area is a large artesian reservoir named “Lower Danube artesian basin” or “Moesian artesian basin” in Bulgaria. This is the largest hydrogeological structure in the country and is of particular hydrogeological and economic significance.
Upper Jurassic – Valanginian (Deep Aquifer)

The hydraulic gradient toward East, North and West ranges from 0.0075 to 0.002. The filtration characteristics are rather varied due to alterations in the karsting and cracking of sediments. Local permeability values vary from 8 - 10 m2/d to more than 2000 - 3000 m2/d, with an average rate of 200 - 600 m2/d.The permeability coefficient is predominantly between 2 m/d and 5 m/d. The values of specific yield are between 0.01 - 0.10. The aquifer is characterised by a vast groundwater resource (for the Varna artesian basin, the natural resources are about 13 - 14 m3/s) and it is the main source used for different purposes including water supply in the region. 

The Deep Aquifer is subject to intense exploitation as it is a primary source of fresh and drinking water in North-eastern Bulgaria. As a result, several water-supply wells have been drilled, which are distributed unequally over the territory. The water consumption is more considerable in the regions around the larger settlements and the resorts. Along the Black Sea coastal border from Krapetz to Balchik and Varna, there are several boreholes for self-discharge thermal water, which are used for sporting and recreational activities as well as being a source of thermal energy for the needs of hotels. Some of them have no closure systems, so the water flows continuously without regulation. Although this latter effect has not been firmly established, it is clear that this situation represents a steady bleeding of the aquifer as well as a waste of great quantities of resources. Thus, in some wells drilled in the Krapetz (the eastern zone), which were originally artesian, the piezometric level has fallen by over 4 m over the last 20 years. The long-term observation of the groundwater levels in the western part of the area also shows steady downward trends 

Mixing processes of freshwater and saline water (mainly fossil or connate) are apparently the origin of this spatial distribution of the concentrations. Since the aquifer is confined over practically the entire area, the NO3- contents are low, between 4 and 12 mg/l. Some local values greater than “the contamination threshold” i.e. 30 mg/l are due to the mixing of water from the Upper Aquifer and/or possible pollution through the annular space of the wells.
Sarmatian Aquifer (Upper Aquifer) 
The Upper Aquifer represents the upper part of a common heterogeneous water-bearing complex with different water-transmitting and water storage properties. The bottom part of the aquifer is built up of unconsolidated sands. Above them lie the detritus and shelly limestone separated locally by carbonate clays. The total thickness of the complex is more than 240 m. The layers are almost horizontal with a slight dipping of 1 to 5º from the east towards the south-east and north. The rocks have a high porosity resulting from the spaces between sand grains and organogenic remains. The limestones are significantly karstified. Depending on the density of the limestone and their clay content, the volume of the caverns is 10 - 30% of the total volume. The Evksinovgrad formation clay is the bottom aquiclude for a large part of the area. The water-bearing rocks are almost 80% covered by loess, diluvia and diluvia-alluvial deposits of varying thickness. The aquifer is mainly unconfined. 

The distribution of nitrates and chlorides is related to three main processes of pollution: scattered discharge of urban liquid waste and unpurified animal waste; excess fertiliser applied in cultivated areas; and incipient sea-water intrusion on the eastern coastal strip (Machkova, 2007). The nitrate content exceeds 200 mg/l in extensive areas of the aquifer, with maxima at certain points such as the central sector, where values reach over 600 mg/l. In general, the maximum values are registered in the principal infiltration area of the entire aquifer, coinciding with developed agricultural sectors and some of the major urban agglomerations. In the southern and eastern coastal sectors, except near the discharge area of Lake Durankulak, the nitrate values are generally below 30 mg/l, thus indicating a major dilution of the polluting discharge along the flow. 

The highest chloride contents are closely related to local processes of sea-water intrusion near the eastern coast. Mean values for most of the aquifer are around 50 mg/l, which are considered normal for this region. Along a 5 km strip, parallel to the eastern coastline, values exceed 500 mg/l and reach almost 1000 mg/l.
Monitoring network

The main goal of the improved groundwater monitoring scheme in the transboundary aquifers in the Dobrudja area was to apply the requirements of Article 8 of the EC Water Framework Directive 2000/60/EC (WFD). Taking into account the significance of both aquifers for the sustainable development of the settlements in the area, it is essential to preserve the groundwater resources and use them in a sustainable manner. The groundwater monitoring should facilitate the process of their management and contribute further to determining and reversing the negative qualitative and quantitative tendencies. This is related to the calculation of water balance, establishment of databases and geographic information systems (GIS) including groundwater modelling, none of which would be possible without reliable specific monitoring data. 

The analysis of the present monitoring network shows that it is not sufficient to provide reliable information on natural or affected groundwater abstraction, irrigation and land use conditions in both aquifers, nor on the problems related to groundwater pollution. The pre-existing scheme cannot be used for water management in the transboundary aquifers between Bulgaria and Romania. This leads to the need for increasing the density of the observation points and improving their spatial distribution, especially in the areas characterised by transboundary groundwater transfer, as well as in the areas facing a high risk of pollution and overexploitation. 
Conclusions

The Dobrudja aquifers case study is a very good example of cooperation and data exchange between two countries in SEE sharing common groundwater resources. Although the results presented here refer only to the Bulgarian part and focus mainly on the development of an effective monitoring network, the good knowledge of groundwater resources in the area will provide the necessary background information for implementing integrated quantitative and qualitative management plans within the EU-WFD. 

7.
RECOMMENDATIONS FOR FURTHER ACTIONS

From previous investigations reported in this document, the inventory of transboundary aquifers in SEE developed by UNESCO/INWEB and the assessment of the existing situation in the region, we may conclude the following:

a) Transboundary groundwater resources play a significant role in the economy of the SEE region:

· Two main types of productive transboundary aquifers were identified in the region: 

· the limestones of the karstic type area of the Dinaric coast and its mountainous hinterland, which were reported to provide 60 to 80 per cent of total water usage in their respective areas, and some of the Dinaric karstic aquifers of Bosnia, Serbia, Croatia, Montenegro and Albania as much as 90 or even 100 per cent, and 

· the thick alluvial sedimentary sequences of the Danube basin, mainly those associated with the Danube River itself and its tributaries, with groundwater varying from only 15 per cent for some, up to 70 per cent for the important Banat, Backa and Srem alluvial aquifers along the River Danube in Serbia, Croatia and Hungary.

· The demand for water is expected to increase. As a result, existing conflicts between competing users of groundwater will inevitably worsen.

· Agriculture, and to a lesser extent tourism, are the predominant consumers of groundwater for most of the SEE countries. Agricultural activities not only threaten the availability (quantity) but also the quality of groundwater due to the extensive use of fertilisers and pesticides. This will further reduce the amount of potable water. Most irrigation systems in the Mediterranean countries perform far below their potential mainly as a result of inadequate technologies, management practices and policies.
b) The SEE transboundary groundwater resources are very fragmented, not very well known and unequally exploitable:

· This is first of all due to climatic differences between the north and the south, but also due to the differences in geologic conditions and relief which are unequally conducive to groundwater infiltration and accumulation.

· The karstic coastal transboundary aquifers, both along the Mediterranean and the Black Sea, are of particular importance, as they represent in many cases the only resource of water supply for drinking, agricultural and industrial uses. Particular care needs to be taken in the management of such types of aquifers, especially because of the delicate balance between fresh water and intruding salt water. Moreover, in these areas, demand is increasing, due to the increasing urbanisation of coastal areas.

c) Groundwater transboundary resources are very fragile, and exposed to the risk of pollution:

· In general, both alluvial and karstic aquifers have reported groundwater quality problems. Of the questionnaires received, only two specifically reported that there were no groundwater quality issues at all.  
· The over-abstraction/exploitation of aquifers has in many instances led to the decline of the water table as well as to the deterioration of water quality, primarily through nitrate diffuse pollution and saltwater intrusion in coastal areas. 

· Groundwater contamination, mainly through irrigation return flow, untreated wastewater, toxic industrial and medical waste, and accidental spills of hazardous material, is evident in all SEE countries, but limited data make it very difficult to estimate the total extent of pollution.

· In groundwater aquifers pollution is long-lasting; efforts to prevent pollution are more effective and less costly than curative measures.

d) Major problems and difficulties in transboundary groundwater management:

· Difficulties in integrated groundwater resources management arise in scientific and technical matters (groundwater monitoring, data interpretation, modelling, and the close groundwater-land linkages); there may also be a lack of political willingness for cooperation.

· Lack of reliable data and trends on groundwater quantity and quality. 

· Lack of systematic monitoring.

· Absence of local and regional cooperation agreements.

· Weak capacity of national institutions involved.

· Examples of good management practices for sustainable use of transboundary water resources are lacking.

· Measures refer only to a particular project or are problem-driven. Therefore, there is always a time lag between the cause of a specific problem (for example over-abstraction and pollution) and its effect (for example falling water level or quality deterioration). Furthermore, until recently many monitoring networks in the region were developed for the assessment only of the groundwater quantitative status (water level). The quantitative aspects were the only aspects that policy makers were interested in. Groundwater quality management has only recently become an issue.

· Groundwater is not explicitly addressed in the water legislation of many Mediterranean countries. In most countries, systems of water permits have been introduced in recent decades to control water use, but the over-exploitation of groundwater has defied solution. While the share of public surface waters has tended to increase, many institutional reforms (via national water laws) have only affected groundwater use rights but not property arrangements. 

· Most of these management problems and challenges are common to most SEE countries.  The exchange of experience and relevant and targeted cooperation would therefore be highly useful.
Recommendations for further actions
The importance of shared groundwater resources in the SEE region becomes most apparent when plans to combat water scarcity and to adapt to climate change are needed and when there is increased pressure for economic development and water related activities on either side of the border. 
The main reason for the actual extremely difficult situation for the implementation of an integrated system of management of transboundary groundwater resources in the SEE region is not the lack of technical and scientific methodology, but mainly identified in the absence of cooperation between riparian countries, the absence of adequate institutional support and bad governance of both internal and shared groundwater aquifers. 
Further actions should target the following ultimate goal:


Develop regional and bilateral groundwater governance in order to ensure effective management of transboundary groundwater resources, taking into account environmental risks associated with various water pollutants and risks from potential conflicts over sharing transboundary aquifer resources.

Establishing groundwater quantity and quality monitoring systems is the foundation for developing a common vision on groundwater management and set up strategies for groundwater protection. 
Monitoring of water quality, water levels and water extraction in a shared aquifer are required to assess the availability and exploitability of groundwater resources. Implementation of monitoring systems should follow the guidelines of the EU-WFD. 

When common monitoring systems are not feasible for various reasons historical or organisational regarding the institutional structure of the countries involved, the harmonization of the data bases and data processing is essential for a cooperative utilisation of groundwater resources.
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� DPSIR: Driving forces of environmental change (e.g. industrial production), Pressures on the environment (e.g. discharges of waste water), State of the environment (e.g. water quality in rivers and lakes), Impacts on population, economy, ecosystems (e.g. water unsuitable for drinking), Response of the society (e.g. watershed protection).
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