
See discussions, stats, and author profiles for this publication at: https://www.researchgate.net/publication/268395261

Sustainable water resource management: River basin management and the EC

Water Framework Directive

Article  in  Environmental Engineering and Management Journal · December 2003

DOI: 10.30638/eemj.2003.033

CITATIONS

51
READS

4,932

3 authors, including:

Some of the authors of this publication are also working on these related projects:

The 9th International Conference on Environmental Engineering and Management (ICEEM09) View project

Integrated and sustainable processes for environmental clean-up, wastewater reuse and waste valorization (acronym: SUSTENVPRO) View project

Carmen Teodosiu

Gheorghe Asachi Technical University of Iasi

220 PUBLICATIONS   4,075 CITATIONS   

SEE PROFILE

George Barjoveanu

Gheorghe Asachi Technical University of Iasi

44 PUBLICATIONS   877 CITATIONS   

SEE PROFILE

All content following this page was uploaded by Carmen Teodosiu on 16 January 2015.

The user has requested enhancement of the downloaded file.

https://www.researchgate.net/publication/268395261_Sustainable_water_resource_management_River_basin_management_and_the_EC_Water_Framework_Directive?enrichId=rgreq-1147c7515db0d0f9e5a90898ddbfb5ae-XXX&enrichSource=Y292ZXJQYWdlOzI2ODM5NTI2MTtBUzoxODYyNTgzNDA5ODI3ODRAMTQyMTQxODg1NzQ1NQ%3D%3D&el=1_x_2&_esc=publicationCoverPdf
https://www.researchgate.net/publication/268395261_Sustainable_water_resource_management_River_basin_management_and_the_EC_Water_Framework_Directive?enrichId=rgreq-1147c7515db0d0f9e5a90898ddbfb5ae-XXX&enrichSource=Y292ZXJQYWdlOzI2ODM5NTI2MTtBUzoxODYyNTgzNDA5ODI3ODRAMTQyMTQxODg1NzQ1NQ%3D%3D&el=1_x_3&_esc=publicationCoverPdf
https://www.researchgate.net/project/The-9th-International-Conference-on-Environmental-Engineering-and-Management-ICEEM09?enrichId=rgreq-1147c7515db0d0f9e5a90898ddbfb5ae-XXX&enrichSource=Y292ZXJQYWdlOzI2ODM5NTI2MTtBUzoxODYyNTgzNDA5ODI3ODRAMTQyMTQxODg1NzQ1NQ%3D%3D&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/project/Integrated-and-sustainable-processes-for-environmental-clean-up-wastewater-reuse-and-waste-valorization-acronym-SUSTENVPRO?enrichId=rgreq-1147c7515db0d0f9e5a90898ddbfb5ae-XXX&enrichSource=Y292ZXJQYWdlOzI2ODM5NTI2MTtBUzoxODYyNTgzNDA5ODI3ODRAMTQyMTQxODg1NzQ1NQ%3D%3D&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/?enrichId=rgreq-1147c7515db0d0f9e5a90898ddbfb5ae-XXX&enrichSource=Y292ZXJQYWdlOzI2ODM5NTI2MTtBUzoxODYyNTgzNDA5ODI3ODRAMTQyMTQxODg1NzQ1NQ%3D%3D&el=1_x_1&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Carmen-Teodosiu?enrichId=rgreq-1147c7515db0d0f9e5a90898ddbfb5ae-XXX&enrichSource=Y292ZXJQYWdlOzI2ODM5NTI2MTtBUzoxODYyNTgzNDA5ODI3ODRAMTQyMTQxODg1NzQ1NQ%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Carmen-Teodosiu?enrichId=rgreq-1147c7515db0d0f9e5a90898ddbfb5ae-XXX&enrichSource=Y292ZXJQYWdlOzI2ODM5NTI2MTtBUzoxODYyNTgzNDA5ODI3ODRAMTQyMTQxODg1NzQ1NQ%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Gheorghe-Asachi-Technical-University-of-Iasi?enrichId=rgreq-1147c7515db0d0f9e5a90898ddbfb5ae-XXX&enrichSource=Y292ZXJQYWdlOzI2ODM5NTI2MTtBUzoxODYyNTgzNDA5ODI3ODRAMTQyMTQxODg1NzQ1NQ%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Carmen-Teodosiu?enrichId=rgreq-1147c7515db0d0f9e5a90898ddbfb5ae-XXX&enrichSource=Y292ZXJQYWdlOzI2ODM5NTI2MTtBUzoxODYyNTgzNDA5ODI3ODRAMTQyMTQxODg1NzQ1NQ%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/George-Barjoveanu?enrichId=rgreq-1147c7515db0d0f9e5a90898ddbfb5ae-XXX&enrichSource=Y292ZXJQYWdlOzI2ODM5NTI2MTtBUzoxODYyNTgzNDA5ODI3ODRAMTQyMTQxODg1NzQ1NQ%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/George-Barjoveanu?enrichId=rgreq-1147c7515db0d0f9e5a90898ddbfb5ae-XXX&enrichSource=Y292ZXJQYWdlOzI2ODM5NTI2MTtBUzoxODYyNTgzNDA5ODI3ODRAMTQyMTQxODg1NzQ1NQ%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Gheorghe-Asachi-Technical-University-of-Iasi?enrichId=rgreq-1147c7515db0d0f9e5a90898ddbfb5ae-XXX&enrichSource=Y292ZXJQYWdlOzI2ODM5NTI2MTtBUzoxODYyNTgzNDA5ODI3ODRAMTQyMTQxODg1NzQ1NQ%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/George-Barjoveanu?enrichId=rgreq-1147c7515db0d0f9e5a90898ddbfb5ae-XXX&enrichSource=Y292ZXJQYWdlOzI2ODM5NTI2MTtBUzoxODYyNTgzNDA5ODI3ODRAMTQyMTQxODg1NzQ1NQ%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Carmen-Teodosiu?enrichId=rgreq-1147c7515db0d0f9e5a90898ddbfb5ae-XXX&enrichSource=Y292ZXJQYWdlOzI2ODM5NTI2MTtBUzoxODYyNTgzNDA5ODI3ODRAMTQyMTQxODg1NzQ1NQ%3D%3D&el=1_x_10&_esc=publicationCoverPdf


 
Environmental  Engineering and Management Journal, December 2003, Vol.2, No.4, 377-394 

http://omicron.ch.tuiasi.ro/EEMJ/                          

_______________________________________________________________________ 

SUSTAINABLE WATER RESOURCES MANAGEMENT 
1. RIVER BASIN MANAGEMENT AND THE EC 

WATER FRAMEWORK DIRECTIVE  
 

Carmen Teodosiu1*, George Barjoveanu1, Daniela Teleman1 

 
1Technical University of Iasi, Faculty of Industrial Chemistry, Department of Environmental 

Engineering, 71A D. Mangeron Bd., 700050 Iasi, Romania 
 

Abstract 
  
Due to the continuous deterioration of water quality, as well to the intensive and 
unbalanced usage of water in different regions and industries, not correlated enough with 
the adoption of coherent recycling and reuse practices, the future availability of water is 
threatened in many regions. Because of that, at the dawn of the third millennium, water 
may be considered a strategic resource as well as a trade good, and sustainable water 
management programs must be implemented at local, regional, national and international 
scale. Such sustainable solutions can only be found by considering both management 
and technological practices, in the context of well-defined national and international 
associated environmental policies and legislation. 
This study presents the actual trends of the European water resources management, with 
particular attention given to the EC Water Framework Directive (EC WFD) that 
integrates, for the first time, all issues related to an improved protection and management 
of all of Europe’s water resources and aquatic environments 
The integrated river basin management is considered to be an essential part for the 
implementation of the EC WFD and a case study concerning the Prut river basin is 
discussed.  
 
Keywords: EC Water Framework Directive, integrated river basin management, Prut   
                  river basin 
 
1. Introduction 

 
From ancient times, people established and developed their communities 

on the riverbanks, being aware of the importance of water as a key factor for the 
survival and prosperity of a community. It is well known that all the great 
ancient civilizations have emerged and developed on the river banks of major 
rivers: Egypt on The Nile, Assyria between The Tiger and The Euphrates, Rome 
on The Tibrus, etc. 

The industrial revolution represented a turning point regarding water 
utilization and the subsequent influence over the environmental factors, 
ecosystems and human health. The development of new production processes 
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and its result – economic growth– had major impacts on the quality of water, as 
well as on the quantity of available water for various purposes. For many years, 
human activities were not controlled adequately in terms of the discharges and 
usage of water, this leading to the situation in which many water bodies were so 
polluted that they could have been considered “dead”. Between all the water 
consumers, industry is producing the most severe environmental impact, due to 
the variety, volume and toxicity of pollutants and, in many cases, due to the lack 
of appropriate treatment before disposal. Effects of pollution can be diverse: 
changes of physical or chemical properties leading to distortion of ecosystems 
(“unhealthy” domination of certain species, deterioration of biodiversity), 
toxicity-related problems, epidemics, nutrient enrichment leading to 
eutrophication, etc. Apart from these aspects, the intensive and unbalanced usage 
of water in different regions and industries, not correlated enough with the 
adoption of coherent recycling and reuse practices create problems related to 
future availability of water in several regions.  Also, there are other 
particularities of water that deserve particular attention, i.e. the facts that 
pollution loads are propagated across boundaries of countries (for surface or 
groundwater sources) and in the case of flooding (due to heavy rains or snow 
melting) subsequent pollution problems may appear as in the case of the Baia 
Mare accident (Knijff et. al, 2000).  

The sustainable solutions for water resources management can be found 
only by considering both management and technological practices, in the context 
of well-defined national and international associated environmental policies and 
legislation. Apart from the efforts that are made in Romania to promote and 
enforce environmental laws that are harmonised with the European legislation, 
more co-operation between the stakeholders must be achieved, with a clear focus 
on educational and participatory programs that involve the public. 
 
2. The EC Water Framework Directive and the pathway from the  
      international concern to a change of vision 
 

Internationally, a growing interest towards water and wastewater 
management (monitoring, control, development of new technologies for efficient 
treatment of water and wastewater, pollution prevention programs, recycling and 
reuse applications, institutional development, public participation) and water 
availability have been observed in the last decades. The major interest slowly 
moved from the idea of pollution prevention and control towards the sustainable 
use of water resources.  

The United Nations Water Conference in 1977, the International 
Conference on Water and the Environment in 1992 and the Earth Summit in 
1992 framed out the principles for sustainable water management (and as a 
result the World Water Council was created in 1996). These principles (“The 
Dublin Principles”) can be summarized as follows (Solanes and Gonzales- 
Villareal, 1999): 
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• the ecological principle recognizes water as a finite and vulnerable 
resource with important ecosystem functions;  

• the institutional principle observes that sound water management 
requires the involvement of all stakeholders, including government, civil society 
and the private sector and also highlights the important role of women in 
safeguarding water; 

• the instrument principle aims for water to be recognized as a scarce 
economic good and for recognition that its management requires adherence to 
“user pays”, polluter pays and market-based approaches. (World Water Council, 
2000).  

As an international water policy think tank, the World Water Council 
includes public institutions, private sector companies, organizations of the 
United Nations and NGOs from over 40 countries. Its mission is to promote 
awareness of critical water issues at all levels, facilitate efficient conservation, 
protection, development, planning, management and use of water in all its 
dimensions on an environmentally sustainable basis for the benefit of all life on 
the Earth. 

The 1st World Water Forum in Marrakech in 1997 called for a World 
Water Vision, afterwards materialized through a participatory process in several 
documents. Developed by the IUCN, the Framework of Action in the Vision for 
Water and Nature proposes six goals: 

• To care for the planet’s ecosystems by respecting, conserving and 
restoring the planet’s freshwater resources; 

• To adopt an ecosystem-based approach within river basins for 
sustainable water resources management; 

• To empower people to establish participatory, equitable and responsible 
water use;  

• To create political will and good governance to facilitate wise water uses 
and prevent water conflicts; 

• To raise awareness and strengthen capacity to change human behaviour 
to reduce water consumption and waste and protect ecosystems; 

• To develop and share knowledge and technology to improve water 
resources management. 

The involvement of the European Union consists of adopting a unified 
legal frame, development of a scientific and technological base absolutely 
necessary for the implementation of correct water resources management, 
according with the principles of sustainable development. Thus, a list of 
priorities to sustain an integrated approach of water-related European problems 
was adopted. These priorities were grouped in four major action lines, 
corresponding to the principal concerns of European citizens (Martin and 
Schimtz, 1998): 

- combating pollution; 
- rational use of water (demand management); 
- combating chronic water deficits; 
- prevention and management of crisis situations. 
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The first steps in European water protection policy were made in the 70’s. 
The first European Program for Environmental Protection was launched in 1973, 
followed by a package of directives regarding water quality (Surface Water 
Directive– 75/440/EC, Drinking Water Directive– 80/778/EC). There were also 
elaborated regulations concerning the quality of water for fishes (1978), for 
crustaceans (1979), and for the underground waters (80/68/EC). The EC 
Directive for dangerous substances (76/464/EC) covered the limits for the 
maximum allowed concentrations of pollutants in effluents.  

A second set of laws included both new and revised regulations, such as 
the EC Municipal Wastewater Treatment Directive (1991) and the EC Nitrate 
directive (1991). The EC Drinking Water Directive was renewed and an Action 
Plan for the underground waters was conceived. Also, the IPPC Directive 
(96/61/EC) that provides the concepts of integrated pollution prevention and 
control has been proposed and approved. 

In the late nineties, The European Commission for Environmental 
Protection agreed upon the fact that there was the need to combine the laws that 
settled the limit concentrations of pollutants with the laws that settled the water 
standards in a system known as the “integrated approach” and in 1997 the 
Water Framework Directive was proposed. After three years of debates the 
Directive was approved, and thus the new guidelines for the European water 
management in the next 20 to 30 years were established (Holzwarth, 2002). 

The European Water Framework Directive (WFD, 2000/60/EC) is a wide 
ranging and challenging environmental directive setting out for the first time a 
detailed and integrated framework for the improved protection and management 
of all Europe’s water resources and aquatic environments from each catchment 
to the sea. It is not widely appreciated that its implications will extend to every 
facet of environmental management: from industry and farming to transport and 
planning, because everything that happens on land and in the air eventually 
affects also the water environment. Furthermore, one key aspect of the 
Framework Directive is the full implementation of a number of other existing 
European Environmental Directives including the Urban Waste Water Directive, 
the Bathing Water Directive and the Nitrates Directive (Collins, 2003). 

One of the key elements central to an integrated approach to water 
resources is the achievement of at least so called “good” ecological quality for 
most surface water bodies by 2015. The basic thinking behind the term "good 
ecological status" is that water can be used by humans as long as the ecological 
function of the water body (surface or groundwater) is not significantly 
damaged. The major objectives of the European Water Framework Directive are: 

• expanding the scope of water protection to all waters, surface waters and 
groundwater as well as coastal and transitional waters; 

• water management based on river basins; 
• "combined approach" of emission limit values and quality standards; 
• getting the right prices; 
• getting the citizens involved more closely in streamlining legislation. 
Apart from the clear advantages related to the combined approach to 



 
Sustainable water resources management  

 

  
381 

 

pollution control, i.e. the source limitation of pollution (by establishing clear 
emissions values) and the quality objectives set up for the water bodies, as well 
as the perspectives to establish successful water management in transboundary 
river basins, there are still aspects that will provide particular cases in the 
application of the WFD. Thus, can be mentioned (Bundi, 2002; Holzwarth, 
2002): 
9 the individual approaches to different aspects of water management 

(water and wastewater treatment, flood protection, restoration); 
9 the different solutions for certain uses of water (hydroelectric power 

generation, agriculture); 
9 the different legal, social and economic conditions as well as the 

hydrogeological situation in the European states; 
9 the adequate transposition of the WFD principles into national laws and 

effective action plans. 
 

3. The integrated river basin management approach  
  

Aquatic ecosystems are closely linked together with one another and with 
their environment. The condition of individual ecosystems is determined by the 
interactions within this entire network and by anthropogenic influences. The best 
and easiest way to achieve the so called “good ecological status” of water bodies 
is to re-think the water management scheme, and the best model for a single 
system of water management can be achieved at the level of the river basin- the 
natural geographical and hydrological unit- not established according to 
administrative or political boundaries. The European Water Framework 
Directive defines the river basin as: “the area of land from which all surface 
run-off flows through a series of streams, rivers and possibly lakes, to a 
particular point into the sea at a single river mouth, estuary or delta” (WFD, 
2000). At a closer look to the definition of the river basin given by the WFD, it 
becomes clearly that river basins have an international character and that the 
river basin management goes beyond the political, social or cultural boundaries 
(only in Europe there are 20 transboundary basins with different characteristics). 
The River Basin District is the administrative unit for river basin management 
and all the stakeholders within the river basin need to take an active role in this 
framework.  

According to the concept of sustainable development, we may say that 
integrated river basin management represents the guarantee and the most 
appropriate tool to ensure the multifunctional use of water systems, paying 
respect to their ecological functions for the present and for the future 
generations. The integrated water management concept considers all the 
relations between the natural environment (water circuit, ecological function of 
water) and the human activities (socio-economic environment) that contribute to 
water quality deterioration, with their related elements: water demand, utilities, 
pollution, possibilities of recycling and reuse (Teodosiu, 2001). The integrated 
river basin management uses a much broader vision than traditional water 
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management and includes pollution control and prevention, significant parts of 
land-use planning, agricultural policy and erosion control, environmental 
management and other policy areas.  

The different objectives and the target areas of the two forms of 
management mainly give the difference between integrated and traditional 
water management. Traditional management focuses towards a specific and 
single domain of water use (water supply, pollution control, irrigation, power 
generation, wastewater treatment, etc) and takes care only of its specific domain. 
Integrated management tries to gather all these sectors into a unified framework, 
in which every domain has a specific importance, depending on the priorities in 
that river basin. All the stakeholders in the river basin district form the unified 
framework mentioned above. In this framework communication is the most 
important element, interconnecting different sectors and their specific actions 
(www.riverbasin.org 2003). 

Several principles are considered to be as a useful tool for the application 
of the integrated water management in a range of different contexts, considering 
also the statements in the European Water Framework Directive (Bundi, 2002): 

1. Designing water use in accordance with sustainability. The long-term 
regeneration of water resources is the most important principle for all actions. 
New concepts and methods will include sustainability indicators and life cycle 
assessments; 

2. Considering the participatory decision-making processes. The high 
level of complexity in water use and protection requires active and diverse 
participation of various interest groups, so early involvement of all groups can 
reduce the overall costs and shorten the planning process.  

3. Acting upon cost/benefit evaluations. Water is accepted as an economic 
good and pricing is becoming an important issue. On the other hand, when 
evaluating different technical solutions this principle should be considered as the 
most important.  

4. Taking into account interactions between different spheres of interest. 
The traditional antagonism between protection and usage interests of water has 
to be overcome and, if possible to find and apply measures in which this interest 
can be satisfied simultaneously. 

5. Providing flexible approaches that allow learning. Flexible 
management, control and correction mechanisms are needed, since the natural 
and socio-economic processes are so complex, although this form of 
management is difficult to apply. Actions should be conceived as experiments 
that periodically will be evaluated and modified. 

As mentioned above, the main goal of the integrated river basin 
management is to ensure the “good ecological status” of all the water bodies 
within the basin, but several specific objectives are to be considered: 
¾ prevention of future degradation of the environment and increasing of the 

quality of the aquatic ecosystems; 
¾ promotion of sustainable development, based on the protection of 

available water resources; 
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¾ enhancing specific measures to protect the aquatic environment and 
minimising the impact of pollutants on the aquatic ecosystems; 

¾ promoting prevention and restoring measures according to the European 
legislation, i.e. Surface Water Directive, Bathing Water Directive, 
Dangerous Substances Directive, Underground Water Directive, Drinking 
Water Directive, Integrated Pollution Prevention and Control Directive. 
The integrated river basin management consists of four interdependent 

elements: legislative-institutional frame, planning, operational management 
and analytical support, as depicted in Fig.1  (Moeset, 1999). 

The first element represents the basis upon the other ones can work. 
Nevertheless the other three elements are important, especially the operational 
management because it is the only one that affects directly the river basin. 

 

 
 

Fig.1. Elements of the integrated river basin management 
 
♦ Planning 

Planning is important because it provides a timetable and a set of actions 
for the operational management. WFD established the year 2009 as a deadline to 
conceive all the river basin management plans for Europe. In general terms, a 
plan helps to: 

- evaluate the initial condition of the river basin, to establish the 
objectives and the ways to achieve them; 

- to establish priorities and to focus the operational management on 
certain issues; 

- organize efficiently all the stakeholders that have an active role in the 
operational management; 

- co-ordinate actions and information exchanges with other management 
systems in the neighbour areas. 

Basin management begins with the compilation of information relevant to 
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water resources management for a given basin into a basin information 
document (BID). BIDs are reference tools used in the basin management process 
and comprise objective information (they are not plans, nor do they contain 
strategies or action steps). Next, basin teams made up of water resource 
managers in a given basin use the BID’s and their own knowledge and 
experience to develop basin and watershed goals and priorities. Then, strategies 
and action steps are developed and implemented to specific water bodies or to 
further water resource protection, restoration and land monitoring. The sum of 
the products from these steps comprises a river basin management plan. The 
Water Framework Directive specifies a general description of the characteristics 
of a River Basin Management Plan (EPA Ireland, 2003): 

• mapping and identification of protected areas;  
• map of monitoring networks and presentation in map form of 

monitoring results carried out for surface water (ecological & chemical ), 
groundwater (chemical & quantitative) and protected areas; 

• list of environmental objectives; 
• summary of economic analysis of water use;  
• register of any more detailed programmes and management plans for the 

RBD dealing with particular sub-basins, sectors, issues or water types, together 
with a summary of their contents;  

• summary of the public information and consultation measures taken, 
their results and the changes to the plan made as a consequence;  

• a list of the competent authorities;  
• contact points and procedures for obtaining background documentation 

and information; 
• summary of programmes to implement the EC legislation for water 

protection (considering all water bodies and specific issues related to: 
monitoring, control of discharges and abstraction of water, pollution prevention, 
measures to reduce impact of accidental pollution incidents, etc.); 

• summary of significant pressures and impacts of human activity on the 
status of surface waters and groundwater considering: estimation of point and 
diffuse source pollution, including a summary of land use; estimation of 
pressures on the quantitative status of water including abstractions; analysis of 
other impacts of human activity on the water status.  

The following stages are required for the development of the river basin 
plan:  

1. Organize partnership teams (outreach) 
2. Develop Basin Information Document or review progress on goals and 

strategies from previous Basin Plan 
3. Analyze data and identify water quality problems or reassess water 

quality of basin lakes and rivers 
4. Work with local partners to: identify priority issues and to target 

priority waters/watersheds 
5. Develop integrated management strategies with partnership teams 
6. Develop Basin-Specific Monitoring Plans 
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7. Prepare Draft Basin Plan 
8. Finalize Basin Plan (review) 
9.Implementation of recommended strategies (part of the operational 

management). 
Planning and operational management are cycle (redundant) processes. 

After the implementation of the Basin Plan, the actions and decisions have to be 
evaluated and modified or changed totally if the efficiency is not convenient.  

     
♦ Analytical support 

Depending on the target of the analytical support we can distinguish (Moeset, 
1999): 

- Support for operational management, planning and decision making; 
- Support for the monitoring systems and data analysis. 
Supporting operational management and decision making is often, if not 

always, a difficult task, due to the immense quantity and diversity of information 
needed (technical, economical, etc). To surmount these impediments the 
management scheme must include scientific organizations in various domains 
(economy, environmental engineering, hydrology, ecology, medicine, etc), such 
as: Universities, Research Institutes. It is also important that information 
exchanges take place regularly through workshops, conferences and other types 
of meetings. 

For the support of the monitoring systems there have been proposed and 
used a great deal of mathematical, geographical, hydrological models to describe 
the processes that occur in reality. Modelling and simulation are important 
aspects of management because they can predict, upon a series of data collected 
from the environment, the outcome of implemented decisions or they are used to 
assess the state of the environment at a given moment.  

 
♦ Operational management 
This is by far the most important element in the new vision of water 

management because it is the only one that has a direct impact on the river basin, 
since the decisions taken in the river basin management plan are transformed 
into actions, following the principles mentioned above.  

Operational management uses teams or work packages consisting of 
various members. These teams represent a core group of local partners and state 
agencies that are responsible for developing water quality priorities and 
strategies that can be implemented or initiated by the team members. 
Representatives for these partnership teams will be determined somewhat 
uniquely for each basin, depending on the priorities set, as some of the basins 
have existing partnership structures already established, and the social dynamics 
of each basin need to be considered when forming external teams.  

The composition of these teams would vary from basin to basin, but it 
would include bringing to the table those parties/partners that have resources to 
bring to bear on the watersheds. Examples of typical partnership team members 
include: 



 
Teodosiu et al./Environmental Engineering and Management Journal 2 (2003), 4, 377-395 

 

  
386 

 

- Local governmental agencies; 
- Soil and Water Conservation Districts 
- State water resource management agencies; 
- Private and state  industries (food processing, chemical, metallurgical, etc.); 
- Local water planners; 
- Public and private drinking water and wastewater utilities; 
- Federal natural resource agencies 
- Universities and research foundations; 
- Watershed Districts; 
- Local and regional offices of federal agencies; 
- Environmental groups; and 
- Citizen volunteer monitoring groups. 

This partnership team will establish feasible combinations of point and 
non-point source control measures and management actions to achieve goals. 
Management options will be evaluated for their relative effectiveness in 
achieving environmental objectives through the use of predictive modelling or 
other methods. Regulatory constraints and procedures will be considered, and 
consensus will be sought where voluntary efforts are needed to meet specific 
environmental objectives. Strategies will include descriptions of the actions to be 
taken, responsibilities for implementation, deadlines, costs, funding sources, 
monitoring strategies, and when applicable, information on compliance tracking 
and enforcement methods. 

The backbone organizations of the River Basin Management are the local 
(regional) environmental agencies and the water management agencies. 
Environment and water management agencies should be the firsts to identify 
problems within the basin and also call the other stakeholders into an integrated 
management scheme. Fig. 2 represents the position of the stakeholders in the 
river basin management and their relations. (Biswas, 1996). 

Environmental agencies are invested with the authority to enforce 
regulations and develop local (regional) policies and management strategies 
together with the other involved stakeholders in order  to ensure the sustainable 
use of the water resources and for the protection and restoration of damaged 
ecosystems within the basin. Water Management Agencies should be the leading 
organizations (in terms of initiative, support, communication and co-ordination) 
in the implementation of the river basin management plans.  

Industry and agriculture may be considered the “playground” of the river 
basin management and almost all decisions and actions that are present in the 
actual plan refer to these activities, so that is why their representation and 
effective involvement is very important. The effectiveness of industry in the 
development of integrated approaches for water and wastewater management 
can be enhanced by taking adequate steps towards monitoring, effluents pre-
treatment, recycling, introduction of pollution prevention practices. In the 
agricultural practices, due to their specific impact on groundwater and soils a 
serious consideration should  be given to limiting or regulating the use of 
undesirable chemicals, particularly in areas designed as vulnerable. Other 
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aspects to be considered are the flood protection measures and irrigation.  
 
 

 
 
 

Fig. 2. Participants in river basin management 
 

Educational and Research institutes contribute significantly to practical 
solutions by providing technological and training support, developing new 
technologies, facilitating technology transfer and conceiving specific educational 
or awareness programs. 

Political leadership should be understood in the sense of both policy 
making and administrative support for the integrated management schemes 
concerning the sustainable use of water resources.  

As mentioned above, the implementation of the actions listed in the river 
basin management plan, all stakeholders have specific responsibilities and all the 
work is done by teams. For example, the Pollution Control Work-Package (in 
which representative of environment agencies, different industries, other 
organisations, various research institutes are included) has the task to ensure that 
emissions in the basin are within the allowed limits.  

 
♦ Instruments of operational management 
The instruments used in the river basin management require decisions and 

actions taken in common by the stakeholders and adjusted accordingly to the 
complexity of the environmental problems needed to be solved (as detailed also 
in Table 1) (Moesset, 1999). For example, for the pollution control in the river 
basin economic measures can be applied, with regard to the principle “polluter 



 
Teodosiu et al./Environmental Engineering and Management Journal 2 (2003), 4, 377-395 

 

  
388 

 

pays” or technical solutions to reduce pollution (provide adequate treatment for 
wastewater). When applying technical solutions it is imperative to select “the 
best available techniques”, as described in the EC IPPC Directive. Technical 
solutions, especially the ones that refer to river abatement and flood protection 
should be non-structural, with minimum impact upon the environment. 

 
Table 1. Instruments of operational management 

 
Type of actions Characteristics Instruments 
 
 
Direct actions 

 
Direct contact between river basin 
managers 

- flood protection  
- river abatement 
- infrastructure for water  
- re-forestation 

 
Legal actions 

Influencing other managers or end-
users through permitive or 
prohibitive measures 

- standard levels  
- monitoring 

 
Economic 
instruments 

Influencing another managers and 
end-users by economic constraints 
and market mechanisms 

- fees 
- financial contributions 
- tradable pollution rights 
- tradable water rights 

Communication  Influencing other managers through 
information 

- public participation 
- volunteer actions 

 
Financing  

Sustaining previous instrument 
through specific financial measures 

- obligations (fees) 
- sponsors 

Development of 
action capacity 

Sustaining other instruments by 
providing other resources: legal 
support, etc 

- training 
- legal support 
- planning 

 
♦ Public participation  

The EC Water Framework Directive contains a general requirement that 
encourages public active involvement in the process of river basin management. 
(art. 14); moreover it requires three rounds of written consultation in the river 
basin management planning process. The public reactions need to be collected 
and considered seriously. (Annex VII, point A9). On request, public access has 
to be given to background information. (art. 14, Annex VII, point A11). 
Additional forms of public participation are not required by the WFD, but may 
be needed for reaching its ambitious environmental goals and ensuring its 
success. (preamble 14). These includes for instance, additional written and oral 
consultations, ensuring a participative decision-making process, active 
dissemination of information and intervener funding as it can be seen in Table 2 
(Mostert, 2003). 

 
♦ Problems related to transboundary river basins  

The specificity of water that cross political boundaries bring in additional 
issues related to the  riparian relations and institutional limitations, cultural, 
historical and socio-economical differences. Sovereignty is recognised as the 
critical element and no state can claim jurisdiction over another, however, 
sovereignty should not be seen as a barrier to regional co-operation.   
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Table 2. Public participation, levels and methods 
 

LEVEL OF PARTICIPATION PUBLIC PARTICIPATION METHODS 
1. Information 
The public is provided with or has 
access to information 
(not genuine PP, but the basis for 
all forms of it) 

1. Leaflets and brochures 
2. Mailings 
3. Use of the media: press releases, press conferences 
4. Information centres 
5. Repositories (other than 4, e.g. libraries and city halls) 
6. (Travelling) exhibitions 
7. Information hotlines/ contact persons 
8. Open house 
9. Field trips 
10. Briefings (at meetings of residents' associations, 

women’s clubs, etc.) 
11. Internet and other ICT tools (see chapter 5) 
12. Cultural events (e.g. street theatre, especially for raising 

awareness) 
2. Consultation 
The views of the public are sought 

13. Reply forms 
14. Opportunity to comment in writing 
15. Public hearings and meetings 
16. Interviews 
17. Opinion polls 
18. “Stakeholder analysis” 
19. Gaming 
20. Internet discussions 
21. Advisory commissions/ boards, focus groups 
22. Non-binding referenda 
Methods 4, 6, 7, 8, 9, 10 and 11 could be used too. 

3. Discussion 
Real interaction takes place 
between the public and government

23. Small group meetings (“workshops”, “charrettes”, 
“coffee meetings”, “round tables”, “study circles”, 
“brainstorm sessions”, “planning cells”, “citizen juries”, 
etc.) 

24. Large group meetings involving splitting up into smaller 
groups and/ or rotation between front benches and back 
benches or between subgroups (e.g. working groups, 
“Samoan circle”, “open space meetings”, carrousel) 

25. Virtual (Internet) discussions 
Methods 8, 9, 10, 11, 19 and 21. 

4. Co-decision making 
The public shares decision-making 
powers with government 

26. Negotiations, e.g. resulting in a “voluntary agreement” 
27. Stakeholders represented in governing bodies 
28. Corrective referenda and all binding referenda initiated 

by government 
Some of the meeting formats mentioned under 23 and 24. 

5. Decision-making 
The public performs public tasks 
independently 

29. Water users’ associations and other NGOs performing 
public functions 

30. Popular initiatives 
Some of the meeting formats mentioned under 23 and 24 . 

 
 

Upper and lower riparians' rights and development needs, as well as 
equitable benefits should be considered in common by the respective 
governments and encouraged at the European scale, so that fruitful cooperation 
is achieved and conflicts are prevented.  Third parties, such as funding 
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institutions and other multi-lateral organizations could be particularly act as 
instruments to encourage such basin-wide cooperation. 

The problems related to the transboundary river basin management can be 
overcome only by multilateral work and intense communication and the 
following principles should be considered (Turton et.al, 2000): 
1.  Recognize  that  relative  power  relationships,  including  riparian  position,  
determine  how  a conflict unfolds.  A regional power, which also has an 
upstream riparian position, is in a greater situation to implement projects without 
consultation; 
2.  One productive approach to the development of transboundary waters has 
been to examine the benefits in the river basin from a regional approach with 
linkages made between water and politics, between water and other resources;   
3.  Water dispute amelioration is more important, effective, and less costly, than 
conflict resolution. To this end, the existence of a basin-wide agreement that has 
been signed by all stakeholders should be encouraged,  and  can  even  be  made  
a  pre-requisite  for  funding.  The formulation of water-sharing treaties  should  
embody  the policy principles of the EC water related legislation- particularly 
those concerning public acceptance and sharing rivers.  
4.  Any treaty or agreement should include suitable provisions - consultations, 
conciliation, mediation, arbitration, adjudication, as may be agreed upon - for the 
resolution of differences and disputes. What is  important  is  that  institutional  
mechanisms  appropriate  to  a  given  case must be established at a very early 
stage;    
5.  The role of third parties in achieving basin-wide agreements and conflicts 
prevention can be quite considerable, especially in the case of international 
funding that affects the basin management.   
 
4. A case study - the Prut river basin  
 

This case study presents the situation regarding the initial steps that have 
been made towards an integrated river basin management on the Prut River 
Basin.  

The streams of Prut are located in the Woody Carpathians and the river 
has a total length of 983 km, flowing through three countries, as follows: 241 km 
in Ukraine, 21 km on the Ukraine-Romanian border and 721 km on the 
Romanian-Moldavian state border. The total surface of the basin is 27500 km2, 
being among Europe’s middle-class transboundary basins. This basin has an 
estimated population of 3000000 with 26.7 % in Ukraine, 46,6% in Romania and 
26.7% in the Republic of Moldova.  

An overview of the Prut river basin is presented in Fig. 3.  
Because flooding is a characteristic phenomenon in Prut’s basin, specific 

hydro-technical  works  have been made since the 60s, and the most important 
work in this field in Romania is Stanca-Costesti lake, that serves for hydro 
electricity generation and for other purposes. The basin supports large irrigation 
systems, about 98000 ha of irrigated fields. 
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Fig 3. Prut River Basin   
 

In the Romanian sector of the basin, there are about 85 point sources that 
discharge effluents directly into receiving waters, out of these 85 sources, 67 
having wastewater treatment plants. The main pollution sources within the Prut 
basin remain the municipal wastewater treatment plants that either were not fully 
adapted to the increase of population, or do not have the adequate efficiency 
removals for several pollutants.  Table no. 4 enlists the main polluters and the 
respective exceeding ratios in the Romanian part of the Prut river basin, 
considering the results of the monitoring programs realized by R.A. Apele 
Romane Iasi  (Nicu and Perjoiu, 2003; Water Quality Bulletins, 2003).  

The common surveillance of the quality of Prut, on a regional scale, began 
in 1987 and it was based upon “The Rules for the Monitoring of Water Quality 
in Transboundary Rivers”, an act that was signed by Romania, Moldova and 
Ukraine. In 1997, bilateral agreements concerning the environmental protection 
and sustainable use of natural resources (that included also the specific river Prut 

HYDROGRAFICAL BASIN OF PRUT RIVER

GENERAL DATA 

Prut river 

 

 

Total length: 983 km 
241 km in Ukraine 
 31 km, border between Ukraine and Romania 
 71 km, border between Moldavia and Romania 
 
Total surface: 275 000 km2 
8200 km2 in Ukraine 
8300 km2 in Moldavia 
11000 km2 in Romania 
 
Maximum height above sea level: 1400 m 
Minimum height above sea level:        6 m
 
Maximum slope: 6.4 m/km 
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co-operation) were signed by Romania, Ukraine and Republic of Moldova. 
These documents were conceived in the spirit of the world summit in Rio de 
Janeiro in 1992 and accordingly with the Environment Protection Action Plan 
for Eastern Europe issued by the European Commission. 
 

Table 3. Pollution sources in the Romanian side of the Prut river basin 
 

AVERAGE VALUES OF THE INDICATORS RATIOS 
(R) 

 (R= measured value / maximum allowed) POLLUTER RECEIVEING 
WATER  

BOD CODMn NH4
+ H2S 

SC  PRODSUIS SA 
Stanilesti / Vaslui Prut 59.02 

(131.8) 
18.93 
(39.6) 

142.27 
(220.5) 

82.65 
(168) 

SC COTNARI SA 
Cotnari / Iasi Bahlui 45.81 

(85.5) 
29.82 
(60) 

13.02 
(26.8) 

36.22 
(130) 

RAJAC 
Iasi / Iasi Bahlui 0.43 

(1.9) 
0.36 
(1.6) 

3.05 
(3.8) 

23.75 
(41) 

SC GOSCOM SA  
Vaslui / Vaslui Vaslui 2.3 

(2.8) - 3.52 
(4) 

4.18 
(5) 

RAJ APA  
Botosani / Botosani Sitna 1.23 

(2.2) 
1.77 
(3.3) 

2.21 
(3.3) 

1.61 
(4.7) 

Notes:  1. The figures in brackets indicate the maximum exceeding ratios  (R) from 
January to August 2003; 
 2. maximum allowed concentrations as given by NORCAS  02 (M.O. 2003). 

 
These agreements lead to the implementation of an integrated monitoring 

system in the Romanian part of the Prut river basin. This monitoring system uses 
11 measuring points for chemical and biochemical indicators, rapid 
informational updates with daily and weekly measures, and a slow informational 
sub-system in which samples are taken every month or every trimester. The data 
obtained in this monitoring system form a detailed database that is public. 

As it can be observed from Table 3, the major impact over the quality of 
Prut river is produced by the wastewaters discharged, either by municipal 
treatment plants (Iasi, Botosani) or by industrial/agricultural effluents. In the 
Prut river basin, animal farms have also substantially contributed to the 
degradation of surface water, but in the latter years their impact was reduced 
mainly because of the diminished production capacity. Biotechnologies and food 
processing industries (SC Cotnari Iasi and SC Prodsuis Vaslui) have the most 
severe impact upon the receiving waters. For the municipal wastewater treatment 
plants, the major problems are represented by the infrastructure and the degree 
of treatment (removal efficiencies) achieved actually. From a total of 67 
treatment plans, only 16 work adequately (R.A. Apele Romane, 1998). 

In the past 10 years water quality in the Romanian part of the river Prut 
basin was improved mainly because of the enforcement of environmental 
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legislation and also due to the fact that many polluters have disappeared due to 
economic break-down.  

The Prut Basin is a quite populated basin and it is located in an area that is 
affected enough by water scarcity. This is why water quality should be an 
important issue for all the stakeholders within the basin. Several steps towards 
an integrated approach, indicated by the EC WFD, have been made, though they 
remain modest. The monitoring system was implemented for the main 
watercourses in the basin and the resulted data forms a database administrated 
by the regional water management authority. However there are neither 
publicized any river basin management plans nor agreements of the stakeholders 
concerning the sustainable usage of water resources. Also the database is not 
used for subsequent purposes, such as: planning and modelling.  

At present, the water quality assessments for the effluents of several 
polluters or directly on the water courses are transposed into fines if emission 
standards are exceeded, and also industrial organisations are forced to respect 
the conformation programs established so as to decrease their environmental 
impacts (Ord.184/1997).   
  
5. Conclusions 
 

At the dawn of the new millennium water is becoming a strategic, limited 
resource that needs our concern and protection. Water related problems and 
concerns are not new, but now they are becoming more and more obvious and 
the EC Water Framework Directive, adopted in 2000 represents the 
materialisation of the international concern in this field.  

The EC WFD sets out the European strategy regarding water management 
for the next twenty to thirty years and integrates other European legislation and 
recommendations on this issue. In fact WFD has an all-integrated vision of water 
management. The key element in this vision is the management by river basin, 
as basin unit for water management. 

The integrated river basin management represents a unified approach 
towards water management and includes all stakeholders within the basin. They 
form partnership teams in order to establish the River Basin Plan. This is a very 
complex document, which sets out the priorities, solutions and schedule for 
actions to be made. WFD indicates the year 2009 as deadline to conceive all the 
Basin Plans for Europe. 

Special attention needs the transboundary river basins in which some 
specific problems have to be overcome: legal and political discrepancies, 
communication problems, social, cultural, historical differences and economic 
issues. Public participation is very important for the river basin management 
activities as the EC WFD stipulates.  

The case study on the river Prut indicates that more involvement from the 
stakeholders and the public should be achieved as a necessary step for the 
implementation of the EC Water Framework Directive.  
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