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FOREWORD 

 

This document provides the final report of the 
Twinning Project “Building and Development of 
Guidelines for the Implementation of Water 
Framework Directive” and gives a summary of 
achieved results.  

The report itself is not an official EU document and 
does not represent EU policy. The views 
expressed in this report are those of the MS 
experts of the Twinning Project. It is an overview of 
two years of fruitful cooperation and intensive 
discussion with colleagues from the Ministry for 
Regional Development, Forestry and Water 
Management, Hrvatske vode, the University of 
Zagreb, the ICPDR, the German and Dutch public 
water administration and many other 
organizations. 

The document is structured according to project 
activities1. Each activity is outlined within a one page activity passport, shortly describing the 

1. prior state  – before the Twinning Project,  

2. findings of the Twinning Project  – achieved results during the project runtime 

3. recommendations  – for the future implementation process. 

The report at hand is neither exhaustive nor does it provide detailed descriptions. It focuses on key 
findings. For each activity a more comprehensive report is available. These reports can be 
downloaded from the project’s website www.wfd-croatia.eu. 

Best regards, 

 

 

Dr. Stephan von Keitz and the Twinning Team 

 

 

 

 

 

 

 

 
                                                
1 Project activities 1.1 “Kick Off Meeting” and 1.6 “Project conclusion / Wrap-Up Meeting” are excluded from this report due to their mere 
organizational objectives. 
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ACTIVITY 1.2: Human resource assessment / Identific ation of 
personnel needs 

Prior state 
The EU called on Croatia to urgently undertake a clear 
political commitment towards reforming and modernising its 
public administration and to sustain further efforts. With 
regard to water management the Ministry planned to 
increase the number of employees.  
WFD related working structures, like the implementation of 
working groups, had not been implemented. Several pilot 
river basin projects have been launched, carried out by 
consultants. 
 

Results of the Twinning Project 
HV in general is well staffed, with most employees being engineers. The current focus is on 
traditional hydraulic engineering. Consequently there is plenty of know-how in regard to water 
use,but only limited consideration of water protection. Thus, ecological aspects are not taken into 
account adequately. Training needs are evident, especially in integrated water resource 
management. The sectors for groundwater, biological monitoring or coastal water management are 
understaffed. To compensate this, non-state actors (primarily private consultants) had been 
contracted to deal with the practical application of EU water policy.  

The Ministry is clearly understaffed. It is not able to supervise the work of HV in implementing the EU 
water acquis sufficiently. Since the salaries offered by the Ministry are not attractive for water 
experts, several positions cannot be filled.  

The regional and local governments which are responsible for most demanding investments have no 
administrative capacity and technical knowledge for such tasks. Involved consultants connected with 
commercial groups impose their interests. Decisions seem to be made partly for political reasons. 
This jeopardizes sustainable solutions. 

Lack of systematic education endangers the base in all water management organizations. During the 
runtime of the project the Twinning team continuously organized workshops, seminars and 
discussion rounds in order to ensure a broad and open discussion with all relevant administrative 
organisations as well as NGOs. While national authorities and other organisations located in Zagreb 
attended frequently, the participation of regional authorities was limited.  

Recommendations 
·  Instead of outsourcing core parts of water management own expertise in IWRM should be 

implemented. Emphasis should clearly be given to the WFD, since this Directive includes all 
aspects of an up-to-date water resource management. 

·  A cross-over exchange of experts between the Ministry and HV should be established. 

·  Priorities within HV have to shift from water use towards water protection.  

·  Working groups should to be established (e.g. on groundwater), on long-term not only within 
HV headquarters, but on a broader basis, including institutions from the regional level and 
universities.  

·  On all levels of education practical activities and field work should be encouraged. 

·  Neighborhood exchange of experience and continuous educative activities should be obligate 
for all staff in the water and wastewater sector.  

·  Public administration reform measures on administrative recruitment, promotion, training and 
depoliticization have to be implemented to improve human resource management in the public 
administration.  
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ACTIVITY 1.3: Analysis of the organization of the w ater 
management sector 

Prior state 
The WFD introduced clear objectives (good status for all 
waters), a planning process, an economic analysis, 
extensive stakeholder involvement and transparent water 
pricing. Thus, great emphasis has to be given for 
coordination within the water administration.  
Beside the Ministry of Regional Development, Forestry 
and Water Management, which is the primary organisation 
for administrative affairs in the field of water management, 
some tasks are assigned to the scope of other state 
administration bodies, such as Ministry of Environmental 
Protection in terms of reporting to the EU, Ministry of the 
Sea, Transport and Infrastructure in terms of coastal 

waters, Ministry of Culture in terms of nature protection, and Ministry of Health and Social Welfare in 
terms of drinking water.  
HV is the key background institute of the Ministry. It is not directly responsible to the MRDFWM in the 
sense of a line organisation. Its strong position is based on the fact that it has a solid financial basis 
from earmarked fees and charges. HV primarily focuses on water use. HV is also in charge with 
commercial activities.  
HV is responsible for the implementation of the WFD and the development of river basin 
management planning. The implementation of the WFD did not have priority for HV. Some pilot 
projects had been launched. However, they were all outsourced to other organisations.  

Results of the Twinning Project 
In order to ensure the interaction with other political fields the Twinning Project supported the Ministry 
in setting up a “board group” involving all ministries in charge with water and HV to meet regularly. 
The board group already met twice. The Twinning project also recommended the installations of 
working groups. For now a monitoring working group has been established within HV. A roadmap for 
the tasks in terms of “who does what till when” had been set up and negotiated. Strong support was 
given in order to develop an Article 5 Report. 

The implementation of the integrated cross-media approach of the WFD still meets resistance within 
the water administration, especially when it comes to accepting the Directive’s ecological approach, 
transparent data management and inter-institutional cooperation. Even within HV cooperation is 
limited. However, the day-to-day cooperation gave lots of opportunities to discuss the approach of 
the Directive and show the advantages of a holistic implementation of the EU water acquis. 

Recommendations 
·  HV has to change its general approach in order to be more aware of water as a natural 

resource to be protected.  

·  All water related sectors (e.g. also experts in charge with river regulation) should be involved in 
the WFD implementation process. 

·  In order to prevent in-transparency adequate Codes of Conduct / ethics for officials have to be 
implemented. A clear cut has to be made between the commercial oriented sector and the 
public administration sector of HV.  

·  In accordance to the COUNCIL OF THE EUROPEAN UNION, Common Position of the EU on 
the Accession Negotiations with Croatia (Chapter 27 – Environment, Brussels 2008) a 
reorganisation of HV seems to be essential, where HV should be fully integrated into the state 
administration, exclusively reporting to the Ministry. 
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ACTIVITY 1.4: Study Tour 

Prior state 
The WFD asks for integrated water resource 
management. Neither the Ministry nor HV have 
fully incorporated this idea in their daily work. 
Therefore training in this field is essential. Study 
visits are an integral part of training programmes 
since they provide the possibility to learn on the 
basis of practical examples. 

Results of the Twinning Project 
The Twinning Project organized two big study 
tours, each for ten participants, one to Germany 
and one to the Netherlands.  
During the study tour in Germany (October 2008) 
emphasis was given to the general 
implementation process of the WFD. Apart from 

that, innovative wastewater treatment systems and innovative irrigation schemes were addressed 
and respective installations were visited. Furthermore a renaturated stream was presented to display 
positive effects of enhanced hydromorphology on landscape and environment. 
The study tour in the Netherlands (July 2009) was designed for decision makers and focused on the 
issues of public consultation and inter-institutional cooperation. A second focal point was set on 
integrated flood management. For this an extensive flood protection scheme with low environmental 
impact, maximized flood plain activation and incorporation of recreational aspects was visited. 
In addition to these two study tours several training visits to Germany for members of the HV main 
laboratory were organized: 

·  A one-week training for two chemists in the Bavarian Environmental Agency on analysis of 
priority substances and application of specific analytical methods. 

·  A three-day training for two biologists carried out by a renowned expert in the field of diatom 
assessment, addressing diatom sampling, analysis and assessment. 

·  A three-day training for two biologists in the Bavarian Environmental Agency on phytobenthos 
assessment.  

·  A one-week training for two biologists in the Emschergenossenschaft / Lippeverband on 
macroinvertebrate monitoring and assessment. 

The study tours proved to be a substantial enrichment for the training activities that were carried out 
within the Twinning Project. 

Recommendations 
·  Especially in the field of monitoring practical training can be more valuable than theoretical 

studies. Contacts to MS experts should be used to organize study visits to MS, if this is 
indicated. Study visits can be easily organized, either directly by funds from MS or by the EU 
TAIEX instrument. 

·  Regular training for all experts of the Ministry and HV should be an essential part of the human 
resource management. 
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ACTIVITY 1.5: Networking with Sava Commission, ICPD R and 
EU-financed projects on WFD implementation in 
Croatia 

Prior state 
The ICPDR is in charge with the elaboration of a 
Danube-wide RBMP. The International Sava 
Commission is focusing on the development of 
navigation on the Sava river and on the 
development of a Sava RBMP, which should 
include a basin analysis.  
Several Twinning Projects on WFD implementation 
in neighboring countries of Croatia (Serbia, 
Hungary and Slovenia) had been launched by the 
EU. Cooperation between them was limited.  
 

Results of the Twinning Project 
The Twinning Project cooperated intensively with the ICPDR Secretariat. Two members of the 
Secretariat were directly involved in the Twinning Project as experts. A close exchange of information 
was ensured from both sides. An article in the Danube Watch Journal was launched at the beginning 
of the Twinning Project; another one will be published at the end of the project.  
Cooperation with the Sava-Commission did not take place. The proposal of the German 
Environmental Ministry to present results from all Twinning Projects in the Sava-region (Croatia, 
Serbia and Slovenia) was not accepted.  
Contact was made to all WFD related Twinning Projects, including the Turkish Project. 
Close cooperation also existed with the Hungarian water administration, since the RTA has been 
working for two years in Hungary for a Twinning Project on WFD implementation. 
In spring 2008, the German Ministry for Environment, Nature Protection and Nuclear Safety 
organized a special meeting of all WFD related Twinning Projects under German leadership, 
including projects in Poland and Bulgaria.  
On the World Water Forum 2009 in Istanbul, the Twinning Project held several presentations. The 
main event was a special workshop together with the Turkish and Bulgarian Twinning Projects on the 
integrated approach of European water policy which is reflected in the WFD.  
 

Recommendations 

·  Cooperation between sectors, stakeholders, the EU neighboring countries and regions should 
be strengthened. Networks that bridge divides between public and private, between 
researchers and policymakers, between government and civil society, and between the water 
sector and other sectors (finance, energy, agriculture etc.) can foster the kinds of 
collaboration that are critical to address water challenges.  

·  The ICPDR and the Sava-Commission should clarify the responsibilities in terms of an RBM 
planning within the Danube catchment. 
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ACTIVITY 1.7: Interlinkage with other water related  EU-directives, 
especially the UWWTD and Flood Directive 

Prior state 
Whereas in member states the WFD, UWWTD and Flood Directive were 
enforced successively, Croatia is in the position to simultaneously implement 
them.  
In Croatia only one third of the population is connected to wastewater 
treatment plants. For the implementation of wastewater infrastructure it is 
important to take the challenging geographical set up with the long coastline, 
many islands and extensive karst formations into consideration.  
Flood protection was and still is high on the agenda. For the next 30 years it is 
foreseen to invest an annual amount of 360 million Kuna (around 50 million 
Euro) for the development and maintenance of flood protection measures.  

Findings of the Twinning Project 
The Twinning Project organized two symposia: on “Innovative Wastewater Treatment Concepts” and 
on “River Structure – Key element of modern water management” in order to raise awareness for the 
changes needed with the upcoming implementation of the EU water acquis. More than 200 people 
participated. 
For a cost-effective enforcement of the UWWTD innovative decentralized / semi-centralized solutions 
with a modular structure were presented, since an efficient installation and operation of centralized 
wastewater treatment systems can only be partly realized in Croatia because of the geographical set 
up and waste water discharge fluctuations due to tourism.  
Implementing the WFD and the UWWTD simultaneously might cause frictions for water body, which 
are already a good status (see 4.2) but UWWTD requirements force the riparian agglomeration to 
install a WWTP nevertheless. From the point of the WFD this would lead to a misallocation of funds 
(see 2.4). A clear priority setting for cases like this does not exist. The issue had been discussed on 
a TAIEX seminar with representatives of the EU-COM. 
In regard to flood management, Croatia’s water administration is still focusing on traditional, technical 
oriented measures and is not really aware of the paradigm shift that took place in MS. Intensive 
technical oriented flood protection and maintenance activities, especially in the Pannonian region, 
have caused already significant ecological damages and will put the rivers at risk to fail the WFD 
objectives (see 2.1 and 4.3). In the field of renaturation of rivers enormous efforts are made in MS 
countries showing that ecology and flood protection can go hand in hand. In addition these integrated 
flood management concepts proved to be more cost-effective than traditional technical solutions. 
Best practice examples from different MS had been shown on the symposium and discussed with the 
audience. 

Recommendation 
·  Priority for the installation of WWTP should be given to water bodies with a bad saprobic status 

(see 4.2) or which are at risk because of inflow of untreated wastewater. 

·  Decentralized or semi-centralized systems, in particular robust low-cost solutions (e.g. reed 
beds) should be preferred to high-tech centralized systems. 

·  There should be no further investments in mixed sewage systems. They are not “state of the 
art”. 

·  In the field of flood management, ecological aspects have to be integrated substantially. The 
respective philosophy “More space for rivers” which was incorporated by the Flood Directive 
has to be taken into account in flood management planning. 

·  Renaturations and reactivation of floodplains have to be integrated in the measures.  
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ACTIVITY 2.1: Pressures and impacts analyses of the  
characteristics of river basins 

Prior state 
The identification of significant anthropogenic 
pressures (point and diffuse sources, hydro-
morohology), and the assessment of their impacts 
on water bodies (ImPress) is the basis of all further 
planning within the WFD implementation process. 
Together with the risk assessment, the ImPress 
analysis is the core part of the Article 5 Report to 
Brussels. For MS the report was due in 2004.  
The assessment of pressures and impacts on rivers 
and lakes lies within the responsibility of the 
“Institute of Water Management” of HV. In regard to 
groundwater, coastal waters and transitional waters 

the ImPress analysis has been outsourced. HV planned to describe pressures, impacts and risks 
together with the RBMP (which had been scheduled to be accomplished by the end of 2009). For the 
assessment of the hydromorphological status a GIS model was developed, that deduces the status 
from the occurrence of hydro-technical structures and specific activities (e.g. dredging, gravel 
excavation) within or along rivers. For assessing point and diffuse sources, monitoring data from the 
national monitoring programme was interpolated along water bodies and evaluated with type-specific 
threshold values for BOD, COD, total phosphorus and total nitrogen within a GIS model. Based on 
this data the preliminary ecological status was deduced for water bodies in the Pannonian region. 

Results of the Twinning Project 
The ecological status is solely based on biological data. Since only little of this data exists, HV was 
discouraged to use the term “ecological status” for maps based only on chemical data.  
The Twinning Project strongly encouraged HV in drafting the Article 5 Report, in particular a 
nationwide ImPress analysis, since these results are a necessary precondition for organising 
operative monitoring. In August 2009, HV provided a first draft Article 5 Report for rivers and lakes.  
On this basis experts from the Twinning Project analysed and commented the methodologies and 
results of the ImPress and risk assessment. Ambiguous terminology and insufficiently explained 
methodologies were the main critical comments. In particular there are open questions in regard to 
the hydromophological assessment. Whereas modelled chemical data is validated with monitoring 
data, a structured validation process for hydromorphology is not evident. Currently 95% of the rivers 
have been delineated as “good” or “very good” which contradicts the finding from the first 
surveillance monitoring (see 4.3). In order to get a clearer picture, a master thesis was developed 
within the Twinning Project which compared different assessment systems with the Croatian 
methodology. Furthermore an additional survey was carried out where more data was assembled 
with the draft CEN system (see map). The results clearly indicated that there are severe 
methodological deficits. 

Recommendations 
·  Terminology within the Article 5 Report has to be harmonized. 

·  All methodologies have to be explained in an sufficient way. 

·  The methodology for assessing hydromorphological pressures has to be revised. General 
parameters, such as river straightening, bank vegetation removal have to be included. Apart 
from that, the over all assumption that the absence of hydro-technical structures equals the 
natural state has to be reconsidered.  

·  The applied models have to be validated sufficiently. Data assembled by the Twinning Project 
in the field of hydromorphology can be used.  
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ACTIVITY 2.2: Guidance documents developed and adap ted to 
the Croatian situation 

Prior state 
Several pilot projects had been contracted on the 
Kupa, Mirna, Kirka and Sava river basin. They all 
came up with different approaches and methodologies.  
A national-wide methodology for all WFD demands in 
regard to development of RMBP had not been 
elaborated. For those methodologies applied in the 
implementation process (e.g. used for the draft Article 
5 Report) a clear description was not always available. 

 

Results of the Twinning Project 
In order to make the process and the results of the analysis transparent, comprehensible and 
available to the public a nationwide guidance document collecting all aspects of WFD methodology 
had been developed. Several examples on how to fill the document were given from the German 
methodology. The further development and elaboration of this document is now the responsibility 
Croatia’s water administration.  
The first draft of the Article 5 Report shows that further methodological amendments are necessary 
to have internationally comparable results. 

Recommendations 
·  A nationwide approach, comparable to the ones from neighbouring country has to be 

developed, published and discussed on the national and international level. 

·  Questions like who is in charge and till when assigned tasks have to be accomplished has to be 
agreed 

·  The methodology presented in the final version of the Article 5 Report can be directly integrated 
into the guidance document. 

 
Objective Typology: topography, geology, climate, hydrology, land use categories, eco-

regions  

Status 
 Data exists, but is not yet summarized 

Responsibility: HV headquarters 

Progress: 1. First editing, Date 

2. Second editing, Date 

 

Further editing: What will be included next and until when? 

Example from the RBMP Manual for the general description of characteristics” 
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ACTIVITY 2.3: Lists of measures according to Annex VI Part B 

Prior state 
According to the WFD, measures have to be carried out 
only for water bodies which do not achieve good status. To 
achieve the “good status” the Croatian water administration 
assumed that focusing on urban wastewater treatment 
might be enough in most cases. This assumption was done 
without having results of a WFD compliant monitoring 
including biological parameters. Thus, reliable results about 

the status of waters were not available as a planning basis for a program of measures.  
HV is the implementing body for the planning process as well as for execution of most of the 
measures. River renaturation measures on hydromorphologicaly degraded rivers have not been 
planned or carried out. The HV assessment for hydromorphological degradation stated that 95 % of 
rivers in Croatia are either in a “good” or a “very good” status. 

Results of the Twinning Project 
The Twinning Project initialized a proper surveillance monitoring and carried out an initial 
assessment of the ecological status (see 4.3). It turned out that pollution from household sources 
(point and diffuse) remains a water management task and efforts in terms of installation of UWWTP 
have to continue. However, the impact on the status of waters is less important than expected. The 
saprobic map of Croatia, which indicates the pollution from urban wastewater, shows that the 
negative influence is not very significant. In addition, pollution from industry in certain water bodies is 
mostly of local nature.  
At the same time, morphological alterations turned out to play an important role, especially in the 
Pannonian part of the country. Results compiled by the Twinning Project clearly indicate that a large 
number of rivers are strongly degraded and are at high risk of failing the objectives (see Activity 2.1). 
Nevertheless Croatia’s water administration still focuses on technical river regulation (canalization, 
diking). Thus, the current maintenance of rivers contradicts Croatia’s efforts to harmonize its 
environmental legislation with the EU water acquis.  
Apart from this, measures will be necessary in regard to agricultural practice. Especially in the 
eastern part of Slavonia impacts from agriculture (diffuse pollution, water abstractions) seems to be 
an important reason to fail the good status.  
For the future planning of measures, the Twinning Project provided a calculation of costs and tailor 
made toolboxes for all significant pressures: point sources, diffuse sources and degraded 
hydromorphology (see also 5.2). 

Recommendations 
·  For the improvement of wastewater treatment in small settlements, systems based on onsite or 

cluster treatment in constructed wetlands and other natural treatment concepts that are simple, 
robust, low-cost and sustainable should be taken into consideration (see also 1.7). 

·  In terms of hydromorphology HV should reduce maintenance of rivers (e.g. no removal of all 
bank vegetation), apply soft engineering techniques and follow the “give space to the rivers”-
approach (see also 1.7). For flood protection an approach that focused on strengthening dikes 
should be substituted by an approach that develops flood storage areas and provides 
ecological and recreational benefits. 

·  In the agriculture sector codes of good agriculture practice, e.g. buffer zones – both for surface 
water and groundwater, development of financial mechanism for compensation of land farmers 
for damages, financial mechanism to encourage water-saving irrigation have to be applied. In 
terms of climate change adaptation, water saving irrigation systems have to be introduced and 
water leakages in the drinking water sector have to be reduced. 
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ACTIVITY 2.4: Cost-effectiveness of measures 

Prior state 

According to the WFD, RBMPs have to include a cost-effectiveness 
analysis of measures in order to select the most cost-effective 
programme of measures. The cost-effectiveness analysis is based on 
the results of pressure and impact analysis and the results of WFD 
compliant monitoring.  

Croatia has a relatively low level of municipal wastewater treatment. 
Functional treatment systems are mainly found in big settlements. 

It was assumed by HV that after implementing the measures related to the implementation of the 
UWWTD, only few additional measures will have to be carried out in order to achieve a good status 
and that it is clear, which measures have to be realised.  

Detailed assumptions in terms of costs for the program of measures had been described in the Water 
Strategy of HV, including costs for drainage, construction and technical maintenance on rivers. 
These assumptions had not been verified by adequate data so far (see 4.3 – 4.5). 

Results of the Twinning Project 

Croatia is a heterogenic country in terms of its economic and ecologic situation. The Dinaric part with 
its coastal areas looks quite different to the Pannonian part which comprises the vast floodplains of 
the rivers Sava, Drava and Danube. Thus, tailor-made solutions have to be found in order to meet 
the objectives set by the WFD in terms of resource, energy and cost efficiency.  

In terms of measures in the wastewater treatment sector the current strategy is focusing on the 
traditional, centralized and energy intensive technology. In prioritising investments for smaller 
settlements, the effect on the ecological status of the river is not taken into consideration (see 1.7). 
The investments in the wastewater sector can be considerably improved by reallocation of the HV 
budget. From the total budget of HV (2.3 Billon Kuna (ca. 320 Mio. €)), a big part goes to river 
maintenance and river regulation. Only a minor part goes to UWWT measures.  

The Twinning Project provided tailor made generic toolboxes for all significant pressures: point 
sources, diffuse sources and degraded morphology (see 2.3). The proposed measures range from 
cost-intensive measures of new treatment installations to low-cost measures for alternative 
treatment, better enforcement of permit systems as well as economic instruments like pollution taxes. 
For example the creation of  buffer-zones between surface water and agricultural land is highly 
efficient for nutrients reduction and – at the same time - enhancing the hydromorphological 
conditions. 

Recommendations 
·  For reasons of cost-effectiveness, the implementation of the WFD and the UWWTD should 

be harmonized. 

·  Based on the pressure and impact analysis (see 2.1) and the results of the biological and 
chemical monitoring (see 4.1-4.5) the deficits along water bodies should be described and 
finally tailor made; cost efficient measures (see 2.3) should be selected. 

·  Decentralized approaches should be considered (see 1.7)  

·  Tremendous costs of upgrading and installing municipal wastewater treatment have to be 
phased, not to overload the population with maintenance costs. “Smart” solutions for 
sustainable sanitation in rural areas have to be developed. 

·  River regulation measures are frequently deteriorating the status of rivers. Those investments 
should be reduced significantly. The resources could be used more efficiently for investments 
in the urban wastewater sector.  
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ACTIVITY 2.5: Guideline for methodology for the jus tification of 
derogations / exemptions 

Prior state 
Croatia planned to ask for exemptions according to Article 4 
of the WFD for a large number of water bodies, because 
available financial resources are not sufficient for achieving 
the WFD objectives. Therefore the argument of affordability 
is proposed as the main justification. 

Results of the Twinning Project 
The Twinning Project developed a guideline, describing the 
current understanding at the European level regarding 
requirements for justification of exemptions, as well as the 

complexity in applying these approaches. These agreements will be the basis of compliance 
checking by the European Commission. It has remained open so far to what extent affordability 
arguments for the state budget can be considered when justifying “disproportionality of costs”. 

Regarding the financial situation, HV has a large budget. These spending are mostly earmarked, e.g. 
charges for water use, water protection, sand and gravel excavation, amelioration drainage and 
amelioration irrigation. All together, 1.676 Billion Kuna had been calculated for 2008. The planned 
investments into the development of municipal wastewater drainage and treatment systems are in 
total HRK 11.5 billion (1.6 billion EUR).  

The current approach of river maintenance focusing on flood protection does not comply with 
objectives of the WFD, especially considering its ecological dimension. Therefore budget re-
allocations between different water management activities need to be efficiently coordinated in order 
to increase effectiveness before considering exemptions. 
Linked to this, further interference with natural river morphology that is transforming natural river 
courses into uniform canals, leads to significant degradation of the ecological status, which is against 
WFD objectives (see 4.3). The present way of maintenance and morphological alterations is not only 
cost intensive, but will also result in considerable costs for river renaturation in order to achieve the 
good ecological status/potential. Reduced river maintenance however, would lead to an improvement 
of the ecological status and would also enable the use of remaining funds for other restoration 
measures  

Recommendations 
·  In order to make use of the exemptions, strict conditions have to be met and a justification 

(among others technical feasibility, disproportionate costs or natural conditions) needs to be 
included in the RBMP.  

·  Existing funds have to be used more efficiently, before exemptions could be applied. 

·  Shifts of budget between different earmarked fees have to be ensured. 

·  The current European understanding needs to be closely followed in the preparatory 
implementation steps of the WFD in Croatia.  

·  Since the RBMP of EU MS are already available, practical approaches on how to justify 
exemptions should be used as well as the reactions/acceptability by the EC. 
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ACTIVITY 3.1: Designation of groundwater bodies 

Prior state 
The WFD asks to define groundwater bodies in 
order to facilitate groundwater management. 
Several river basin studies, mostly carried out 
by commercial institutes comprised a first 
designation of groundwater bodies. However, 
these findings are based on the institutes’ own 
methodologies. Although some of the river 
basin studies met EU-requirements (e.g. the 
Krka River Basin management plan) most of 
the studies focus strongly on hydrogeological 
data and expertise. Ecological aspects and 
water management issues were 
underrepresented in all studies. 
In 2005 and 2006 HV developed 
methodologies for the designation of 
groundwater bodies both for the karstic area 

(Adriatic Basin) and Pannonian area (Black Sea river basin). The preliminary designation resulted in 
roughly 500 groundwater bodies for Croatia,  

Results of the Twinning Project 
During the runtime of the Twinning Project two commercial contractors have been working on the 
designation of groundwater bodies. The Twinning Project gave comprehensive recommendations on 
the methodology applied in EU MS and helped defining practical terms of reference for the 
contractors. A more detailed analysis of available data had been carried out by the contractors. 
Consideration was given to the relation with river basins and a methodology for grouping 
groundwater bodies has been developed.  
The reports of the contractors provided an EU-proof methodology on the designation of groundwater 
bodies. This new methodology now results in a manageable number of groundwater bodies: 5 in the 
Black Sea Basin and 12 in the Adriatic Basin. Out of those water bodies 4 were classified as “at risk”. 
The reports contain all necessary information to write an Article 5 Report on groundwater.  

Recommendations 
·  The groundwater part of the Article 5 Report as a first step in implementing the WFD should be 

accomplished on short notice, latest by end of 2009. After providing all involved institutions with 
the report, the report should be offered to the EC. 

·  Croatia contains several transboundary groundwater bodies. Joint investigations and 
management of transboundary groundwater bodies should be intensified. 

·  In case of salinisation or lowering of groundwater tables the groundwater body should be 
classified as “at risk”.  

·  The current designation of groundwater bodies is not yet discussed with experts working on the 
designation of surface water bodies. In order to finally come to a RBMP it is important to start 
consultations between experts dealing with surface waters and groundwater.  

·  Furthermore, the involvement of environmentalists, biologists, etc. has lacked so far. In the 
further process of WFD implementiation a working group on groundwater should be 
established. This working group should contain environmental, biological, hydrogeological and 
hydrological experts. The implementation of similar working group on surface waters, economy 
and public participation is advisable (see 1.2 and 1.3). 
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ACTIVITY 3.2: Impacts of the determined zones of dr inking water 
protection on the water bodies' definition 

Prior state 
Although entire groundwater bodies used for 
drinking water production have to be included 
in the register (Art. 6.2 and 7.1 WFD), the 
Directive allows limiting of specific protection 
areas of drinking water to determined zones.  
Monitoring of abstracted water for drinking 
water purpose took place on a regular basis in 
Croatia, primarily for larger settlements served 
by public water supply systems. Review of 
recharge areas was in progress, with a focus 
on the larger abstractions.  
Monitoring of groundwater for environmental 
aspects (e.g. as a resource for groundwater 
dependent ecosystems) was absent; 
monitoring in karst areas was considered as 
problematic. 

Results of the Twinning Project 
HV has a good overview of groundwater abstractions for drinking water. Information about 
abstractions for industrial and agricultural use was limited. The same holds for the quality of 
groundwater not meant for drinking water.  
A roadmap containing all groundwater tasks within WFD implementation was established by the 
Twinning Project. The roadmap gives a clear overview of tasks fulfilled and to be fulfilled. 
Responsible experts were appointed and a time schedule established. 
Furthermore, the Twinning Project recommended pragmatic solutions, e.g. for monitoring in karstic 
areas the monitoring of springs is more advisable than drilling boreholes. Monitoring the discharge, in 
addition to the chemical quality, was also recommended. 
The reviewing of recharge areas for drinking water abstractions continued, but at a low pace. 

Recommendations 
·  Groundwater not meant for drinking water production (e.g. for other human uses), that sustains 

ecosystems (surface water and terrestrial ecosystems) should also be monitored. 

·  Coordination between WFD- and Natura-2000-monitoring is important. 

·  Around one quarter of Croatia’s population is not connected to public water supply systems. 
For these cases regular monitoring of groundwater and drinking water quality has to be 
ensured. 

·  In cases of limited temporal variablity, the monitoring frequency can be reduced. 

·  All recharge areas should be reviewed on short notice.  

·  Groundwater should also be protected even if it is not designated for human uses. 

·  The register for protected areas should be completed as soons as possible, since all necessary 
information is already available. The European Commission should be informed when the 
Register is completed. 

·  The WFD-CIS-guidance documents on monitoring (#7), groundwater monitoring (#15) and 
Drinking Water Protected Areas (#16) should be taken into account. 
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ACTIVITY 3.3: Draft national groundwater strategy a ccording to 
Art. 17 of the WFD 

Prior state 
Certain aspects of EU groundwater policy were incorporated 
in Croatian legislation, e.g. groundwater protection in areas 
meant for abstraction of water for drinking water. These 
measures were ambient-oriented and, thus, not specifically 
taken as part of the WFD implementation process.  
Urban wastewater was treated at a limited scale. 
There was no systematic overview available on sources from 
point and diffuse pollution. 
 
 

Results of the Twinning Project 
The Twinning Project gave strong support in clarifying all relevant bottlenecks in context of the Article 
5 Report. The characterisation according to Article 5 Report has to be accomplished. Basically all the 
building blocks are available and no systematic barriers seem to be present anymore. However, no 
complete Article 5 Report characterisation of groundwater bodies had been delivered till the end of 
the Twinning Project. 
Wastewater treatment extended but there is still room for improvement. 
The analysis of trends in groundwater quality could not be carried out due to heterogeneous 
monitoring data (depths, frequencies, and so on). Guidance document #18 is probably helpful. 
The role of agriculture in diffuse pollution had not been worked out fully yet and deserves closer 
attention. 
A RBMP requires interaction between scientist, policy makers and stakeholders. Croatia’s water 
administration does not perform this kind of interactive processes on a regular basis. 

Recommendations 
·  The focus of groundwater policy should be extended from the current focus on human uses for 

drinking water towards groundwater as a general resource of the environment. 

·  Water policy should be set up in an integrated way, combining surface water, groundwater and 
groundwater dependent terrestrial ecosystems. By strengthening international contacts (for 
groundwater most notably working group C of the Common Implementation Strategy) cost-
effective solutions can be found more easily. 

·  The precautionary principle (preamble of the WFD point 11 and 18 as well as the currently 
drafted CIS-guidance document on Risk Assessment) should be put into practice. 
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ACTIVITY 4.1: Typology, reference conditions and re ference 
sites 

Prior state 
Reference conditions are the basis for every sound assessment 
system. They represent undisturbed conditions, detected by 
historical data or maps. The degree derived from the reference 
conditions reflects the ecological status. 
No clear understanding about reference conditions of surface 
waters existed. Regulated rivers, especially in the Pannonian part, 
were considered as artificial waters, although they had been 
changed from originally natural rivers by straightening. The existing 

assessment of the hydromorphology delineated 95 % of the rivers as being “very good” or “good”. 
Coastal waters in Croatia were considered as under-supplied with nutrients. This led to the 
assumption that they might benefit from an additional input from households or agriculture.  
The typology serves as an essential precondition for the delineation and future assessment of 
surface water bodies and the monitoring strategy. Thus, it represents a milestone for the further work 
on the Article 5 Report to Brussels. 

Results of the Twinning Project 
The Twinning Project assisted in the finalization of the typological framework. The developed 
typology (acc. to system B) was comparable to typologies in Western and Central Europe. Its main 
parameters comprise obligatory parameters as defined by the WFD (ecoregions, altitude, catchment 
size and geology) and additionally useful parameters (sub-ecoregion, hydrology, substrates).  
The Twinning Project provided the Croatian experts with descriptions (“passports”) of the German 
stream types as tool for the definition of reference sites. These passports serve as an 
exemplification, describing each type and associated biological communities of rivers and lakes as 
well as hydromorphological and chemical features under undisturbed conditions. The Croatian 
experts used these passports as a basis for the elaboration of similar type descriptions adapted to 
Croatian conditions. 
In 2009 the typology of rivers had been revised as a result of a scientific project conducted by the 
University of Zagreb. This lead to the enormous number of 52 stream types which can be regarded 
as neither pragmatic nor necessary for the purposes of the water management in Croatia. This high 
number of types is not comparable with other member states and accession countries in the EU. The 
number of types for the other surface water categories seems to be reasonable. 
The identification of reference sites is directly connected with the problem that in some parts of the 
country rivers reflecting reference conditions are hardly to find anymore. This is especially true for 
large parts of the Pannonian region. The Twinning project provided detailed information on detection 
of reference sites and reference structures. Also the reconstruction and the modelling of reference 
conditions were presented in detail. 

Recommendations 
·  The current 52 types have to be validated from biological point of view. 

·  It is essential to reduce the number of types fundamentally. This has to be done at short 
notice in order to proceed with the development of assessment systems and monitoring 
planning. It is estimated that not more than roughly 15 to 20 stream types for rivers will be 
needed for WFD implementation.  

·  Each type needs a description of its type-specific reference conditions and a type-specific 
assessment tool. 

·  Reference sites should be defined based on undisturbed sites and/or historical data. 
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ACTIVITY 4.2: Specification of values for the ecolo gical status 
classification 

Prior state 
As it was in several other European 
countries before the implementation of 
the WFD, the only biological 
assessment system in HV was the 
Saprobic system. It has been applied in 
a version according to Pantle and Buck 
and the list of indicator species 
according to Wegl. For the calculation 
of the Saprobic index the components 
macroinvertebrates and periphyton 
were used.  
In addition, the University of Zagreb 
carried out various reseach, using 
makroinvertebrates as bioindicators. 

Results of the Twinning Project 
Within the Twinning Project values for 
selected taxa of the Croatian Saprobic 
system were supplemented by values 
of Eastern-European species. An 

adaptation of the Saprobic system to the demands of the WFD by introduction of type-specific 
reference conditions was supported (see 4.1). An operational taxa list to establish the necessary 
level of determination had been elaborated.  
Finally a first Saprobic Map for Croatia had been compiled, indicating that the impact of urban 
wastewater on rivers in Croatia is smaller than expected. Main reasons might be the low density of 
population and the relatively high freshwater discharges. Furthermore important industrial and 
agricultural sources practically disappeared during the war and transitional period. 
Also, hydromorphological degradation of Pannonian rivers – especially the medium and smaller ones 
- is significant. Less regulated rivers have a higher capacity for self-purification. Changes of 
structures and sediment, e.g. by gravel excavation, have a negative affect on the composition of 
macroinvertebrates.  
Within the Twinning Projects, additional saprobic data was compiled and described in a diploma 
thesis. It turned out that the Pannonian ecoregion has problems in respect to organic pollution. 
Results also showed that the WFD relevant small and medium sized rivers are under higher pressure 
than the larger ones.  
A specific training for HV experts of saprobic analysis was conducted in Germany. 

Recommendations 
·  The saprobic map has to be upgraded for the rivers which had not been assessed in order to 

get a comprehensive picture of the impact of urban wastewater on rivers. This refers 
especially to smaller rivers.  

·  A regular update of the Saprobic map will verify the positive consequences of the installation 
of UWWTP. WWTP should primarily be installed on water bodies with poor saprobic situation. 

·  In the 2010 monitoring program additional sites should be investigated. Therefore the 
frequency of the investigations can be thinned out (e.g. every third year). Also the sites may 
rotate. 

·  Criteria for the intercalibration, developed at EU level, should be taken into account. 
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ACTIVITY 4.3: Biological Assessment Systems for Fis h, Macro-
invertebrates, Phytoplankton, Phytobenthos and 
Macrophytes 

Prior state 
HV’s previous assessment of 
surface water quality was 
restricted to the stressors 
organic pollution and 
eutrophication, mainly focusing 
on chemical data. Other 
influences on the aquatic 
ecosystems, like 
hydromorphological degradation 
were not detected.  
Based on that data, the Institute 
for Water Management within 
HV developed a methodology 
describing the ecological status, 
using a model with chemical 
criteria. Since the ecological 

status has to be described by bioindicators these results did not comply with WFD demands and are 
not comparable to neighbouring countries. 

Results of the Twinning Project 
In order to achieve a classification system for the ecological status, special emphasize was given to 
assessment systems of all aquatic quality components (macroinvertebrates, phytobenthos, 
macrophytes and fish) into the Croatia assessment system. This was done in close collaboration 
between the Twinning Project and Croatian experts from University of Zagreb and from HV. The 
assessment systems developed by the University of Zagreb had been revised and systematically 
upgraded. 
A common field trip to 30 surveillance monitoring sites in whole Croatia and their assessment in 
several meetings was completed with the first classification of the ecological status for small, medium 
and large rivers.  
This assessment of the ecological status provided a first detailed impression acc. to WFD about the 
degree of alteration of the Croatian rivers in the different parts of the country. It became visible that 
mainly in the lowland areas of Croatia (i.e. the Pannonian part) rivers are severely impacted by 
hydro-morphological degradation, partly accompanied by eutrophication and organic pollution. On 
the other hand karstic rivers in the coastal region are mostly outstanding in terms of 
hydromorphological and biological quality. 

Recommendations 

·  Additional monitoring sites have to be assessed in order to enhance the nationwide overview 
system for the ecological status of surface water bodies in Croatia. 

·  For macroinvertebrates the hydromorphological degradation index is needed. The adaptation 
of the AQEM assessment system would be one option.  

·  For fish and phytobenthos community the assessment systems have to be upgraded. 

·  Training courses for biological assessment systems and the determination of species should 
be offered regularly.  

·  In order to guarantee routine monitoring in line with EU regulations, HV should undertake 
quality assurance and quality control of biological assessments. 
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ACTIVITY 4.4:  Preparation of monitoring plans 

Prior state 
Monitoring results are the basis for the development of the 
programme of measures according to WFD. Biological 
quality elements are the core of the ecological status 
assessment. The WFD requests to assess the overall 
ecological status including all stressors, e.g. pollution from 
wastewater and agriculture or hydromorphological 
alterations for all surface water bodies.  
So far, larger rivers and lakes had been monitored in 
Croatia, primarily with chemical analysis. Monitoring of most 
of the WFD relevant biological quality elements had not 
been part of routine monitoring. The existing monitoring 
network of HV comprised about 330 sites which have been 
investigated two times each year. 
The Ministry has assigned HV with the task to prepare the 
national monitoring programme, adjusting it to the 
terminology and functions of the WFD. 

Results of the Twinning Project 

For all river basins (with maximum 2.500 km2) a surveillance monitoring started in 2009, based on 
the proposal of the Twinning Project. Sites of int. importance (e.g. ICPDR, EIONET) were included. 
At these surveillance sites all biological quality elements, the general chemical parameters and the 
priority substances had to be monitored.  
Chemical monitoring was adapted with relatively low efforts. The existing equipment was sufficient 
for most of the substances. Additional training for two members of the HV laboratory was carried out 
by the Twinning project by means of a study visit to Germany. 
Most of the priority substances can be measured by HV or contracted laboratories. Additional 
equipment (e.g. LC-MS/MS) is needed in order to produce complete data sets for priority substances. 
Biological monitoring: Seven laboratories for analyzing macroinvertebrates and four institutions for 
phytoplankton were involved. Fish was monitored by the University of Zagreb. For the assessment of 
macrophytes an expert was employed by HV in 2009.  
The biggest challenge was a proper knowledge of biological assessment systems and how to apply 
them (see 4.3). In order to overcome these problems several comprehensive trainings and sampling 
expeditions had been carried out, organized and funded by the Twinning Project.  
The surveillance monitoring programme is on a good way; however, it will need some further 
development to meet all WFD requirements. 

Recommendations 

·  The operational monitoring for those water bodies, which had been assessed as being “at 
risk” (see 2.1) should start beginning of 2010. Results from the surveillance monitoring should 
serve as a basis for defining water bodies at risk.  

·  Reference sites and intercalibration sites should be included into the monitoring.  

·  It should be checked which surface water bodies might be grouped in order to reduce the 
monitoring effort.  

·  Specific problems, e.g with karstic areas, eutrophication or specific chemical substances can 
be detected by investigative monitoring. 
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ACTIVITY 4.5: Draft National Surface Water Strategy  according 
to Art. 16 of the WFD 

Prior state 
The WFD requests an analysis of the ecological and 
chemical status. Monitoring plans and programmes of 
measures must reflect this requirement for example by 
tailor-made investigative monitoring. The selection of 
monitoring sampling sites and monitoring intervals only 
partially met the requirements of the WFD. Furthermore 
data for transitional and coastal waters were missing. 
HV is the main responsible body for planning and financing 
of freshwater monitoring. The main water management 

laboratory and accredited laboratories are the competent authorities for implementing water 
monitoring. These laboratories were not integrated in the process of monitoring planning so far.  

Results of the Twinning Project 
The Twinning Project promoted that on surveillance monitoring sites all priority substances and 
certain other pollutants should be monitored according to WFD regulations (12 samples on a monthly 
basis) from 2009 onwards. Thus, a complete data set will be available at the end of 2009. 
Minimum performance criteria for analysing methods for priority substances were discussed in detail 
as a preparation for the surveillance monitoring in 2009. Apart from that, representatives of the 
laboratory of HV were integrated for the first time in the process of monitoring planning. 
A concept for the distribution of the analytical work between the laboratories of HV, Institute of Public 
Health and Institute of Medical Research was established and the contracts were fixed for 2009. The 
HV data base for surface waters was updated considering the additional substances. The possibility 
of uploading the data directly by the contracting laboratories was realized. The compilation of the 
quality management handbook, describing all organisational and analytical processes within the 
laboratory of HV, had been drafted. The contracting laboratories are already running a quality control 
management system according to EN ISO/IEC 17025 and have an accreditation for certain analytical 
methods. 
Training of HV chemists had been conducted in German water laboratories. 

Recommendations 
·  The chemical monitoring of priority substances must be completed and has to include coastal 

and transitional waters, in order to set up the nationwide operational and investigative 
monitoring by 2010. 

·  The scope of the accreditation of laboratories should be enlarged to the methods for priority 
substances under contract. 

·  In order to meet the strict EU-requirements of analytical quality control, the instrumentation of 
the laboratory of HV should be updated by LC-MS/MS and GC-MS/MS. Further education of 
the laboratory staff concerning analytical techniques should be enforced.  

·  An international proficiency testing scheme for WFD-compounds is starting in autumn 2009. 
Participation fees should be integrated in the financial planning of 2010. Contracting 
laboratories should be obliged to participate in proficiency testing for the parameters under 
contract. 

·  If it is decided to analyse sediments e.g. for trend monitoring, representative surveillance 
monitoring sites have to be delineated. If it is decided to do biota analysis in future, the country-
specific technical issues (which biota, procedure for sampling etc.) should be defined. 

·  The discussion on EU level about the revision of the list of priority substances (every 4 years 
according to Art. 16(4) WFD should be followed. 
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ACTIVITY 5.1: Analysis of water uses 

Prior state 
Within the economic analysis of water uses long term forecasts 
of supply and demand for water have to be made and, where 
necessary: 

·  estimates of the volume, prices and costs of water 
services, and 

·  estimates of relevant investments including forecasts of 
such investments 

(Annex III, WFD). Like in EU MS, these forecasts had not been 
carried out in Croatia.  

Results of the Twinning Project 
Within the next 20 years, the population of Croatia will decrease. The Economic Institute Zagreb 
estimates that the Croatian population will drop from around 4.5 million in 2009 to 4.0 million in 2029. 
Of course, this general estimate does not exclude regional and local differences.  
Industrial and household water use will most likely stay at the same level as it is now. A possible 
expansion in business and a rise of living standard will probably be compensated by water saving 
measures and the change from manufacturing to services.  
As to agricultural use, there is a national project according to which irrigation will be expanded by 
65,000 ha until 2020. This would require about 130,000 million m³ of water annually. 
In the wastewater sector, a strong reduction of water pollution is expected. This development will 
contribute to achieve the environmental objectives of the WFD. However, as it has been shown in 
EU-MS, this will not be sufficient to achieve the good status in all water bodies. 

Recommendations 
·  Local government and water companies should integrate the demographic development of their 

region into the planning process of water supply facilities and wastewater treatment plants 
(WWTPs). The dimensioning of these facilities should only be based on higher population 
equivalents than the present ones if there is a concrete indication that the local population will 
increase or business will expand (see 1.7). 

·  Considering the highly competitive European food market, the expansion of irrigated land and 
agriculture is first of all an economic issue. However, it is also an environmental challenge. 
Compensation measures such as water efficient irrigation systems and water saving 
technologies in general as well as water storage should be taken into account. The WFD 
objectives of a good water status as well as the principle of no deterioration (qualitatively and 
quantitatively) have to be carefully observed.  

·  When designing water supply facilities and WWTPs, not only the investment costs have to be 
taken into consideration but operation and maintenance costs as well. This is especially true for 
personnel and energy costs (see also 2.4).  

·  Generally speaking, big central WWTPs have lower operation and maintenance costs than 
several small WWTPs. But the concept for local WWTPs depends very much upon the local 
topographical and geological situation. Trends in the field of wastewater technology go towards 
a centralized operation and maintenance organization and a decentralized technical set up (see 
also 1.7).  
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ACTIVITY 5.2: Model of calculation of prices for al l relevant 
sectors 

Prior state 
The Water Management Strategy of HV (2008)  foresees 
considerable investments for the development of water 
management infrastructure with a total sum of HRK 21.5 billion 
(around 3 billion EUR). Around HRK 12 billion (1.63 billion EUR) of 
that amount is to be provided from the water use charge and water 
protection charge, while the remaining part should be provided by 
local self-government units/municipal companies and the general 
State Budget.  

For the public water supply systems investments of in total HRK 10 billion (1.4 billion EUR) are 
planned to increase the percentage of population supplied with water from public water supply 
systems from current 76% to 85-90%. Moreover activities related to the identification of sanitary 
water source protection zones, implementation of appropriate protective measures, improvement of 
drinking water conditioning pursuant to the requirements of the Drinking Water Directive and 
reduction of losses from water supply distribution networks are planned to intensify.  
For the development of municipal wastewater drainage and treatment systems a total amount of ca. 
HRK 11.5 billion (1.6 billion EUR) is planned to be invested.  
On the financing side, the Water Management Strategy states that HV will use the proceeds of the 
collected water use fee to co-finance some 50% of costs of the development of public water supply. 
For the development of municipal wastewater drainage and treatment HV will use the proceeds of 
the collected water protection fee to co-finance some 60% of the costs.  

Results of the Twinning Project 
According to findings of the Twinning Project investment of collected funds into the co-financing of 
the water management infrastructure should enable the implementation of EU directives in Croatia. 
However, political volatility in tariff setting and suboptimal institutional arrangements have the 
potential to negatively affect the low-risk perception of the water sector (see 5.3). 

There is a need to pay proper attention to the cost structure of water utilities in order to achieve cost 
recovery and cost efficiency. The water sector is cost intensive and dependent on long-term 
borrowing against future tariffs and taxes, with the overall amount of debt per consumer to be 
serviced set to rise.  
As tariffs are the main revenue source of utilities, actual and future tariff collection is a significant 
factor in a utility’s ability to repay loans. The current financial crisis may result in capital rationing, so 
access to debt financing may become an even more severe problem for weaker service providers or 
local governments in the foreseeable future. 

Benchmarking has proven to be a good instrument to stimulate performance both in terms of quality 
and of efficiency. It is a standard economic instrument for determination of company’s own efficiency, 
comparison with other companies, and identification of potential improvements. Benchmarking is a 
powerful management tool because it overcomes "paradigm blindness." 

Recommendations 
·  The key question is who pays the bill. If taxpayers and consumers cannot cover the 

investment needs, further generations get burdened with the costs. In order to avoid that the 
fees collected by HV have to be spent more efficient than in the past. 

·  New technologies can help to find low cost adequate solutions (see 1.7). The current financial 
crisis offers the opportunity to review the way of implementing the EU water acquis. 

·  A benchmarking process should be introduced for all water related companies (water supply 
and wastewater sector) in order to improve the quality of systems and services. 
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ACTIVITY 5.3: Economic analysis of water services i ncluding 
principle of cost recovery  

Prior state 
The economic analysis requested must contain 
information on cost recovery of water services and the 
cost-effectiveness of measures. Article 9 of the WFD 
introduces the concepts of incentive pricing, cost recovery 
and the polluter-pays principle.  
In Croatia, several fees in the water sector can basically 
be used for cost recovery. In the context of Croatia’s 
accession process EU water legislation will become a 
significant driver for a continued high level of investments, 
especially with the implementation of cost intensive 
UWWTD and the Drinking Water Directive. This is even 
more relevant in a period of recession. 

Results of the Twinning Project 
The Twinning Project conducted a rough calculation of spending, required for basic and 
supplementary measures based on the abovementioned fees. “Low regret” solutions and the 
objectives of resource efficiency were formulated.  
Today’s use fees is quite intransparent. A clear description what kind of investments are financed in 
order to fulfil the EU water acquis is not available. Due to the high amount of collected fees, a 
significant part of the needed investments could be co-financed by an efficient use of existing fees. 
Even high level of compliance-driven investments in new infrastructure could be covered without 
raising tariffs significantly. 

Fee Revenues 
2008  Current purposes Future purposes to fulfil the 

objectives of WFD 

I. Water contribution 540.000.000 �  flood-management 
�  supplementary agricultural 

measures  
�  waste water treatment 

II. Water regulation 
charge 660.000.000 

�  river maintenance 
�  flood-management 

�  river restoration 
�  ecological flood-management 

III. Water use charge 286.000.000 
�  water supply investments 
�  water quantity management 
�  plans, studies, monitoring 

�  water supply investments 
�  especially repairing water leakage 

IV. Water protection 
charge 254.000.000 

�  waster water treatment >2.000pe 
�  investments (UWWT, sewage) 
�  water quality management 

�  waster water treatment <2.000 pe 
�  building  fish-ladders 

V. Sand and gravel 
excavation charge 21.000.000 �  maintenance of drainage systems � river restoration 

VI. Amelioration 
drainage charge 6.000.000 �  river maintenance �  install efficient water drainage 

systems 

VII. Amelioration 
irrigation charge  �  maintenance of drainage and 

irrigation systems 
�  install environmental friendly water 

irrigation systems 

 1.767.000.000   

Recommendations 
·  A full cost recovery mechanism in accordance with the polluter pays principle and an extended 

producer responsibility principle should to be implemented step by step.  

·  A reallocation of fees collected by should be used more efficient in order to achieve the 
environmental objectives set by the EU acquis. 

Households State budget
13%

Local budget
9%

Hrvatske vode
21%

Service 
provider

57%
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ACTIVITY 6.1: Public participation and consultation s 

Prior state 
A key element introduced by the WFD is public participation. 
Member States (MS) shall encourage the active involvement of 
all interested parties in the implementation of the directive. In 
the case of river basin management planning the public has to 
be given the opportunity to comment on the draft version. 
Pre-consultation phases with relevant stakeholders are likely to 
enhance the effectiveness and flexibility of consultation. In 
particular, they help detect conflicts at the early stages of the 
process – giving time for discussion and compromise. 
In Croatia, there is no tradition of involving non-governmental 
actors. Communication aspects had given low priority. 
Systematically involving of non-governmental actors did not 
exist. Economic interests often lack the necessary 
transparency. 

Results of the Twinning Project 
The Twinning Project organized numerous events in order to attract people’s attention to water 
issues in general and the WFD approach in specific.  

·  Two visibility events were held in the city center of Zagreb, on which several hundred people 
actively participated, e.g. by carrying out a simple water quality assessment. 

·  Main findings of the Twinning Project were presented on several national and international 
occasions, e.g. on the World Water Forum in Istanbul in March 2009 and on the EU Water 
Conference in Brussels in April 2009. 

·  A website with all results, including background information like power-point presentations or 
brochures, was published (www.wfd-croatia.eu, see 6.2).  

·  More than 20 meetings with stakeholders had been conducted.  
·  Several articles had been published on international (ICPDR journal “Danube Watch”) and 

national level (“Hrvatska Vodoprivreda” journal and BMU journal “Umwelt”). 
·  A TV report about the field trip of the Twinning Project doing river monitoring was 

broadcasted on HRT 1. 
·  A video, financed by EU DG Enlargement, was developed, describing the idea of Twinning as 

an instrument of pre-accession. 
·  Two brochures on water protection and on hydromorphology in Croatian language have been 

published with more than 12.000 hardcopies which will be distributed to schools throughout 
Croatia. 

Recommendations 

·  The information policy at all levels - from the policy maker to the person on the kitchen tap – 
should be improved. Water data needs to be accessible, understandable, up-to-date and 
relevant to the needs and concerns of its users. 

·  Working groups are a successful tool to provide suggestions by consensus. The composition 
of the group should take the diversity of different stakeholders into account. A combination of 
working groups and consultation events at different (national, regional and local) levels has 
proven to be highly appreciated by stakeholder in order to improve tranparancy and mutual 
understanding. 
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ACTIVITY 6.2: Website 

Prior state 
The WFD asks for a transparent implementation 
process. It encourages MS to actively involve the 
public. Presenting information on the internet 
allows people to follow the implementation 
process and keeps them updated. 
There is no information on the process of WFD 
implementation in Croatia published on the web 
site of the Ministry or HV. The web site of the 
Ministry is not in full use mainly due to the fact it 
is a newly founded ministry and the design is not 
finalized. HV uses its website to present their 
organization and their general activities 
according to Croatian legislation. In addition the 
website is used to announce opening of tender 

procedures for World Bank projects. There is no information available on actual activities undertaken 
or activities foreseen. The results of water quality monitoring, which are public data, are not 
published on the HV web site. 

Results of the Twinning Project 
The Twinning Project generated a project website in order to enhance transparency, information 
exchange and consultation.  
The external part of the website provided the public with information on WFD in general and on the 
Croatian implementation process, as well as other water related issues.  
In order to ensure a continuous process of transparency and public participation in the course of the 
project, the site had been continuously updated and enlarged by additional folders and information, 
like announcements of upcoming workshops and events, and reports of events held. Furthermore, 
the following sub-websites were designed:  

·  Monitoring Field Campaign Website: Decsription of WFD compliant biological monitoring of 
surface waters, carried out for the first time in Croatia (see 4.3). This includes a description of 
methods appliedand results achieved.  

·  Educational Material Website: Download section for different education material about water 
protection, biodiversity, climate change and energy resources in Croatian and English. This 
service has been well accepted, especially organisations working in education. 

·  Get involved Website: a special site providing different ways of participation and enrolment in 
the Twinning project or in the WFD implementation.  

·  Water Quiz: to involve people more interactively, the Twinning Project has created a “Water 
quiz”. 

The design and layout of the web site obviously was attracting visitors. The average number of 
visitors (site usage) has constantly increased. 
The password protected internal part of the website facilitated information access for experts from 
the state administration. Drafts and confidential material was only accessible for a limited number of 
experts. 

Recommendations 
·  In order to inform Croatian citizens on the WFD implementation process the Internet is an 

excellent platform. The Ministry as well as HV should present all results of monitoring and 
RBMP.  

·  A specific section where all actual information can be downloaded and questions can be 
addressed to experts of the water administration should be installed.  

 



 

 29 

ACTIVITY 6.3: E-Learning  

Prior state 
Due to the EU accession of Croatia additional training 
throughout the whole water administration is required, 
in particular in the field of integrated water resource 
management.  

Results of the Twinning Project 
The Twinning Project organized in cooperation with 
the Bauhaus University Weimar an E-Learning 
program for ten participants for the period after the 
project implementation. The program was originally 
developed for German experts involved in WFD 

implementation into the daily work of the water administration. Therefore the course focuses on 
practical approaches and provides comprehensive information that will facilitate the work in the field 
of water management.  
The course is laid out for members of the public administration, who hold a university degree and 
have good English or German skills (working language is English). As experiences in Germany 
showed, this course proves to be an excellent opportunity for young members who need to 
familiarize themselves with modern water management principals and requirements of EU legislation. 
Since the program is designed as a correspondence course (distance learning) all interaction with 
the German tutors will be by email. Therefore it is possible to study from home.  
The course will start on 2nd of November 2009. From this onwards, every two weeks the participants 
will receive materials (ca. 50 - 60 pages) for the current module by email. 14 days later the learning 
results will be evaluated with a short questionnaire. In total nine modules are foreseen. 
After completing the last module (around February 2010), an attendance period (1 week) in form of a 
workshop and an excursion is planned. It will take place in Croatia. Here participants can meet with 
experts from Germany and discuss selected topics. On the last day of the workshop the final exam of 
the course takes place. If passed, the participants will receive a certificate from the Bauhaus 
University in Germany that confirms the successful participation. 

Recommendations 
·  Five participants from the Ministry of Regional Planning, Forestry and Water Management and 

five from HV should be assigned by the end of October. 

·  The ten participants should include young staff from all departments within the water 
administration, especially those sectors that have not been involved in trainings from the 
Twinning Project. 

·  On a monthly basis participants should give short presentations about their study topics to 
other young colleagues. By that, they can work as a multiplier. 

·  Experts from HV and the Ministry who are familiar with the study topics should be assigned as 
mentors, who support the study process in Croatia and give advice if necessary. 

·  Since the attendance period cannot be funded by the Twinning Project, it is recommended to 
use TAIEX funding to enable the participation of MS experts. For this an application has to be 
filed. Experts from the Twinning Team can assist in that. 

·  Experiences in MS showed that it improves motivation to carry out half of their studies within 
their working hours and the other half at home. Consequently around half a working day per 
week should be reserved for this training. 
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ACTIVITY 6.4: Data Management / Electronic Reportin g / GIS 

Prior state 
According to the settings on EU level the water administration 
has to familiarize itself with adequate qualifications to deliver 
electronic reports during the WFD implementation process via 
WISE.  
In Croatia’s water administration IT infrastructure had been 
completely established and working. Database systems for 
several business logics were available on Oracle DB and 
Microsoft SQL Server 2005. An intranet platform exists using 
Microsoft Internet Information Server. GIS related work were 
carried out by using ArcMap and ArcGIS by ESRI. Not every 

workstation is equipped with a full package of extensions. Standard Exchange Format for WFD-
WISE-CDR is shape-Format, ASCII and PDF. There were neither standardized documents for data 
class models, nor standardized documents for workflow processing of WFD issues.  
Databases for biological assessment systems were in the process of development and assessment 
tools had only be partly developed (see 4.3). 

Results of the Twinning Project 
XML-techniques build the basis of electronic reporting towards WISE whereas UML is a basic 
technique to model, document and communicate data management issues. WFD reporting sheets 
and the WISE XML-schemas as well as UML techniques have been introduced by a training course 
of the Twinning Project. Further training in regard to WISE reporting can only be carried out after the 
establishment of respective interfaces within the database structures. 
It turned out that the organizational arrangements between the Ministry or HV in order to fulfil the 
requirements of a sound WFD data management are insufficient. Data exchange between the 
Ministry and HV as well as between different institutions (e.g. the Croatian Environmental Agency) 
are weak. Information exchange is frequently based on single persons, usually file based. In the light 
of the WFD this situation is insufficient and severely hampers transparency.  
The importance of agreements and definitions of a well-known data-exchange mechanism between 
WFD relevant counterparts and especially the external connected information provider had been 
discussed with Croatian experts. Solutions had been proposed within the XML- / UML-training.  
In regard to assessment tools for biological monitoring data, the developers of the European tool 
ASTERICS were contracted to adapt this tool for macroinvertebrate assessment to the Croatian 
situation and provided training for the application. In addition the existing database for diatoms and 
phytobenthos was restructured and amended in order to establish a sound assessment tool (see 
4.3). 

Recommendations 
·  Data management needs an adequate priority and a clear organisational structure.  

·  One unit should be determined in charge with data management for the preparation of WFD 
Art.5, 8 and 13 reports and the formal information and data reporting under the WFD.  

·  Stakeholders have to be involved in the required WFD processes (see 6.2). 

·  Data has to be consolidated at a central source to enable electronic reporting towards WISE.  

·  Further education in data management techniques, in particular XML- and UML techniques is 
required.  

·  Databases have to be amended in order to provide respective interfaces for WISE reporting. 
 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


