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Executive Summary
There is a significant implementation gap in delivering many aspects of EU water law in
many Member States. For example, less than half of water bodies across Europe have not yet
reached the objectives required by the Water Framework Directive (WFD). There are also
significant investment needs for infrastructure to meet the objectives of water law (such a
waste water collection and treatment systems, flood protection, etc.) and it is important for
these investments to be justified to stakeholders, such as through demonstrating the
benefits that they bring.
One of the reasons for the implementation gap is the cost (or perceived cost) of the measures
needed to meet the legal objectives. These may be direct infrastructure costs (e.g. for waste
water treatment) or costs to businesses (e.g. to farmers) due to a need to change activities.
However, the failure to deliver the objectives of EU water law means that the benefits of
achieving those objectives will not be realised. These are benefits to people’s health, to their
wellbeing, to the economy and to the wider environment.
It is essential, therefore, that concerns about the costs of measures do not overshadow the
benefits that those measures would deliver. The WFD, for example, allows for exemptions
to introduce measures based on “disproportionate costs”, but often there is little justification
by Member States of what constitutes “disproportionate”. However, the concept implies
some comparison of the scale of the cost compared to the scale of what a measure would
achieve.
To address this problem, it is essential that authorities within Member States analyse the
costs and benefits of measures necessary to deliver the requirements of EU water law. This
report presents one such methodology and summarises the results of testing it in eight River
Basin Districts across the EU.
The methodology has a simple and linear logic and is structured around the analysis of
measures, the outcomes they are expected to produce (i.e. the change in the state of water
bodies) and the related benefits to humans and other species arising from those outcomes.
The methodology is a multicriteria approach that integrates a range of quantitative,
qualitative and monetary indicators without translating them all into monetary units. This
approach avoids the assumptions and data extrapolations that are needed when trying to
express all benefits in only one unit of measurement (typically money), as is done in standard
Cost-Benefit Analysis. While translating all values into monetary terms and aggregating them
has advantages in terms of simplicity, using a wide range of units of measurements and avoid
aggregating it can better support policy dialogue and engagement of stakeholders, by
showing all costs and benefits and the potential trade-offs.
Information is collected in a bottom-up way, using information at the local level, without
extrapolating data obtained in other contexts, and thereby providing more robust and reliable
information. By assessing a variety of measures in a catchment together, this approach allows
for interactions to be assessed and a bigger picture to be built up. It encourages and supports
the engagement of local actors in the process of gathering information and structuring the
analysis, favouring the buy-in of relevant institutions and stakeholders.
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The methodology has six steps: 1) Choice of the measures; 2) Assessment of costs; 3)
Assessment of outcomes; 4) Assessment of benefits; 5) Assessment of biodiversity
improvements; 6) Comparative analysis. All information is collected in an Excel file and
supported by a narrative description.
These steps were tested for two levels of effort: 1) Business as usual, which includes the
implementation of the measures set out in the 2nd River Basin Management Plans (RBMPs),
as well as measures planned to implement other EU water law; 2) High level of effort, which
includes the implementation of key measures necessary to achieve the objectives of the WFD
by 2027 (i.e. the good status), regardless of their cost.
The methodology was tested in eight river basin districts across Europe. They explored data
availability and examined the challenges that a bottom-up, multicriteria approach encounters
when used on the ground.
The results of the testing showed that the methodology is able to collect and systematise all
available and relevant information that is needed to compare the costs and benefits of
measures to deliver EU water policy in a clear and transparent way. The methodology is also
able to compare alternative approaches, such as alternative measures or different levels of
effort.
The testing of the methodology also demonstrated that the key challenge in applying the
methodology is data availability. The methodology is reliant on significant amounts of data,
and in many cases the necessary data were not available, especially for the assessment of
benefits and when examining potential measures for pressures due to agriculture, which is
responsible for significant pressures on water bodies in the EU. In particular, under the Water
Framework Directive, exemptions based on costs should be justified by comparing the costs
and benefits of the measures that would be needed to reach good status, but very rarely is
information on benefits collected and discussed against costs.
The understanding of the costs and benefits of measures to deliver EU water law is essential
to ensuring the implementation gap is closed. It is also a key element of the analysis of the
effectiveness and efficiency of that legislation, which are required by the EU Better Regulation
analytical framework. The bottom-up, multi-criteria approach presented in this report can
potentially be used in the context of the ongoing Fitness Check of EU water policy and the
ongoing evaluation of the Urban Waste Water Treatment Directive.
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1

Preface
This report is one product of the “Study on European Union (EU) integrated policy assessment
for the freshwater and marine environment, on the economic benefits of EU water policy and
on the costs of its non-implementation” (BLUE2) commissioned by the European Commission
(EC).
The overall aim of the BLUE2 study is to support the Commission in building up its analytical
capacity and understanding of the economics and effectiveness of the EU water acquis.
BLUE2 is comprised of two parts, as shown in Figure 1:
Figure 1 Overview of the BLUE2 study

The overall objective of Part A of BLUE2 is to increase the understanding of the full
(economic) value that water, and water services generate and how water resources
contribute to economic development and citizens' well-being. The findings of BLUE2 will
further assist in quantifying how the EU water acquis contributes to this value generation,
using the most appropriate valuation techniques.
The overall objective of Part B of BLUE2 is to develop a method for the integrated socioeconomic assessment of policies affecting the quality of the freshwater and marine
environment, to be applied in connection with the water and marine modelling framework
held by the Commission's Joint Research Centre (JRC). The method and accompanying tools
will be used to support policy development. In particular, Part B aims to establish an EU
pressures inventory and measures database. Additionally, Part B will increase the
understanding of the cost-effectiveness of measures and the benefits arising from a reduction
of pressures on the freshwater and marine environment through the application of two online
modelling tools. A Scenario Generation Tool for defining and generating policy scenarios for
JRC modelling and an Evaluation Tool for cost-benefit assessment of the created scenarios.
In this context, this report summarises the results of Task A3. It presents a methodology to
compare costs and benefits of water measures using a bottom-up, multicriteria approach. It
also summarises the results that have been obtained by testing it in eight River Basin Districts
(RBDs) across the EU. Finally, it discusses data availability and methodological challenges that
have been encountered in this process, together with ways to approach them.
8

2

Introduction
2.1

Relevance

EU water legislation forms a broad and detailed framework for the management of surface
and ground waters, tackling the pressures that threaten these waters from reaching their
ecological objectives and needs for Europe’s citizens. It, therefore, aims to deliver significant
social, economic and wider environmental benefits.
The European Investment Bank (EIB, 2016) has shown the importance of investment for water
management objectives to improve the competitiveness of the EU. For example, floods have
caused €150 billion in GDP losses in Europe from 2002-2013 (€5.5 billion per year). The scale
of damages is set to increase in the future due to climate change. Droughts have caused €80
billion in damages over the last 30 years.
However, there are significant challenges in implementing the EU water legislation. While
there has been progress in some areas (e.g. bathing waters), insufficient action in other areas
means that the benefits are not being delivered. The EIB (2016) showed that investment in
major infrastructure is much lower than is required (see Table 1). It is important to note that
these figures represent only a sub-set (albeit an important one) of the overall water
management needs.
Table 1. Annual investment needs in water management in the EU (billions euros)
Water security, including flood risk management
Compliance and rehabilitation of Europe’s water infrastructure

Required
15
75

Current
2
30

Gap
13
45

Source: EIB, 2016
The over-arching EU legislation for water management is the Water Framework Directive
(WFD). There are significant implementation problems for the WFD, as Member States have
failed to adopt sufficient measures to deliver its objectives (e.g. COM(2012)670;
SWD(2015)50; Mattheiss et al., 2012). Consequently, less than half of water bodies across
Europe are at Good Status (EEA, 2012).
Key implementation problems include:
• The failure to define measures that adequately address pressures affecting water
status. There is often no clear understanding of what benefit a particular measure in a
particular location is expected to deliver.
• The stated concern by Member States of the costs of measures and use of Art. 4
exemptions (see below) to avoid adopting such measures (at least in the early
RBMPs). It is rare to see a clear analysis of the projected costs and the benefits that
would have been realised if the measure where to have been implemented.
As a result, the March 2015 Commission Communication (COM(2015)120, 9.3.2015) on the
implementation of the WFD Programmes of Measures (POM) by Member States, concluded
“In order to correctly design PoMs, Member States need to identify the most cost-effective
combination of measures that are needed to fill in the gap between water’s current status and
‘good status’. This gap analysis is necessary to understand what needs to be done to achieve
the objectives, how much time it will take and how much it will cost to whom.”
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Art 4.4 of the WFD allows Member States to extend the timescale of improving the status
of water bodies to 2027, if completing the improvement would be disproportionately
expensive. If Member States choose to delay introduction of measures due to
disproportionate costs, they should analyse what this means and present an explanation in
the RBMP. CIS Guidance on this issue (European Commission, 2009) notes that it “is a political
judgement informed by economic information, and an analysis of the costs and benefits of
measures is necessary to enable a judgement to be made on exemptions.” Further, the
guidance states that the “assessment of costs and benefits will have to include qualitative
costs and benefits as well as quantitative”.
The use of disproportionate costs as a justification therefore implies the need for a
methodology to underpin this judgement and such a methodology is described in this report.
It is also important to highlight that the Commission has begun a Fitness Check of the WFD,
the Floods Directive, the Groundwater Directive and the Directive on Environmental Quality
Standards, and there is a parallel evaluation of the Urban Waste Water Treatment Directive.
The assessment of effectiveness and efficiency, including the costs and benefits of legislation,
is an important aspect of such evaluations and, therefore, the methodology discussed in this
report can contribute to these analyses.
2.2

A workable methodology

The implementation of EU water law presents challenges due to its complexity. There are
multiple objectives, pressures, measures, institutions, benefits, etc. Any approach to
understand the costs and benefits of implementing EU water policy must be able to address
this.
Therefore, a workable methodology should ensure a clear and transparent understanding of
the links between the planned measures, the modification of the status of the water bodies
considered and the cost and benefits generated.
It is important to assess whether the (economic and non-economic) benefits of the
implementation of the EU water acquis outweigh the costs, and also to provide insights on
potentially underestimated costs of using the exemptions provided in WFD Art. 4.
Of course, the analysis of benefits should not be the only factor that drives water policy, as,
in fact, many water measures are implemented because of legal requirements or political
priorities, irrespectively of the benefits they generate. In other words, investments should not
necessarily be prioritised based on the analysis of their benefits against their costs. However,
the collection and systematisation of information on benefits can provide additional, useful
information to inform the decision-making process. Showing the potential generation of
benefits is especially useful to argue for expensive and ambitious measures and to win the
support of stakeholders that may be concerned about specific aspects, including costs.
This methodology needs to be sound, defendable, justified and based on transparent
parameters, taking into account previous relevant work.
For these purposes, a bottom-up, multicriteria approach is the best option, as it can
incorporate different kinds of monetary, quantitative and qualitative information and use
information collected on site. This avoids the information loss, and consequent low
transparency, that a standard cost-benefits analysis implies. In fact, the methodology
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proposed in this report does not require extrapolation of values calculated elsewhere, nor the
aggregation of figures obtained with different methodologies and weighting of criteria.
2.3

The purpose of this report

This report presents a methodology to facilitate the understanding of the links between the
measures to implement EU water law, their costs and benefits, in order to support policymaking processes and dialogue with stakeholders and to better understand whether the
benefits of the implementation of the EU water acquis outweigh the costs.
The report also summarises the results of the application of this methodology to eight pilot
studies across the EU, testing the feasibility, challenges and potential utility of the
methodology.
The report is structured as follows:
• Chapter 2 presents the adopted bottom-up, multicriteria approach and relates it
with other approaches, ecosystem services and different methodologies for monetary
valuation of environmental resources.
• Chapter 3 explains the six-step methodology and how this was applied to two
different levels of ambition in water policy.
• Chapter 4 summarises the results obtained in the eight River Basin Districts (RBDs),
the challenges that have been encountered in applying the methodology and the
available data at the RBD level.
• Chapter 5 provides some conclusions on the methodology and recommendations
for policy makers.
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3

The bottom-up and multicriteria approach
3.1

The general approach of this study

3.1.1 Methodological framework
The methodological framework presented in this report aims to provide as clear a link as
possible between measures to implement EU water law and the benefits derived from their
implementation, so that a comparison of costs and benefits is possible. This is conceptually
simple and facilitates communication about costs and benefits of measures with all relevant
stakeholders.
Figure 2 shows the conceptual framework of the proposed methodology.
Figure 2 Methodological framework

The conceptual framework has the following four elements:
1) The objectives of EU water policy are failing to be achieved in a water body due to
specific pressures from human activity. This might for example be barriers in rivers
preventing migrating fish (preventing Good Ecological Status) or chemical pollution of
groundwater (preventing Good Chemical Status).
2) The pressures can be overcome or reduced by adopting measures. The measures
have costs. These costs may be one-off or ongoing. In most cases the measures will
aim to stop or reduce an ongoing pressure (e.g. a pollution source), but they might
also be adopted to ameliorate a historical pressure (e.g. a water body that has become
acidified but for which acid deposition no longer is an issue). It is important to note
that there may be alternative measures to address the same pressure (e.g. for waste
water a treatment plant or a constructed wetland; or for a fish migration barrier, a fish
pass could be built or the barrier itself removed). Of course, comparison of the costs
and benefits of alternative measures is important in helping to decide which
measure to take.
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3) When a measure is adopted, it will result in outcomes in the water body – changes in
biology, chemistry, hydromorphology, etc. Some of these will be legal objectives (e.g.
a quality standard). However, many of the outcomes may not be. For example, the
descriptors of biological status under the WFD do not include amphibians, birds and
mammals, but of course improvement in water quality may improve their populations.
It is important to consider the additional outcomes beyond those associated with legal
objectives. Outcomes lead to further outcomes, because the quality of water bodies
is determined by a complex network of interactions.
4) Outcomes can lead to benefits to humans and other species. These may be intangible
benefits to people concerning a sense of well-being or they may be financial benefits
to companies due to a need to spend less money on water treatment. It is important
to identify all of the different benefits that may arise from the outcomes if one is to
compare these to the costs of measures.
3.1.2 DPSIR and ecosystem services
This methodological framework builds on two well established approaches, the “Drivers,
Pressures, State, Impact, Response” (DPSIR) analytical framework and the ecosystem service
approach.
DPSIR is an analytical framework that was developed by the European Environmental Agency
(EEA) (see EEA, 2007). It is adopted in the parallel Commission project on the Integrated
Assessment of the 2nd River Basin Management Plans. It is also the framework of analysis
underlying the EEA’s forthcoming report on the state of Europe’s waters. It is important,
therefore, for the methodology in this report to be consistent with these parallel studies.
DPSIR describes the causal links between society and the environment. Drivers corresponds
to the direct and indirect causes of impacts on the environment (e.g. the industry sector).
They result in pressures on the environment, i.e. emissions, physical and biological changes,
use of resources and land. Pressures cause a change in state of specific environmental
resources, which are defined as outcomes in this report. These in turn result in impacts, i.e.
benefits and biodiversity improvements in the methodology presented here. Responses are
policies addressing drivers, pressures or states (whatever is the appropriate intervention to
create a state change). They are called measures in the methodology presented in this report.
Another conceptual approach that is used to analyse the interaction between water and
society is that of ecosystem services. The most well-known and widespread definition of
ecosystem services is the one proposed by the Millennium Ecosystem Assessment (MA, 2005)
report, which categorised them into four groups: provisioning, regulating, cultural and
supporting ecosystem services. For the purposes of this report, the ecosystem services can
be viewed as the benefits resulting from the changing conditions in the water bodies.
Therefore, the proposed methodology aims to understand these services and provide a
means to compare these services to the costs of protecting them.
3.1.3 Interlinkages and the risk of double counting
The methodological approach described above presents a simplified linear model of a
measure delivering and outcome and benefits. In reality, there are different potential
complex interactions. There may, for example, be multiple outcomes from a single measure
or multiple benefits from a single outcome. An improved waste water treatment for example
may reduce the concentrations of several pollutants in a water body, not just one.
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In addition, there are more complex interactions between measures, outcomes and benefits
which pose a significant challenge to the methodology presented here:
• Several measures may be required to achieve a desired outcome. For example, if
the aim is to reduce phosphorus pollution in a water body to a level consistent with
Good Status, it may be necessary to introduce different measures to several sources in
a catchment, including waste water sources and agricultural sources. Each measure
would have its own costs, but it is difficult to examine their consequences separately –
they all contribute to the overall outcome and its benefits.
• Several outcomes may be required to produce specific benefits. For example, to
restore fish populations and deliver benefits to anglers and tourism, it may be necessary
to introduce fish passes, control pollution and address historical acidification of water
bodies.
• There may be synergies and thresholds in the relationship between outcomes and
benefits, e.g. an improvement of a fish population may be observed only after the
concentration of pollutants in a water body decreases below a specific threshold.
Figure 3 provides an illustration of the interactions between measures, outcomes and
benefits. It focuses on one outcome – improved fish populations (a biological quality element
of Good Status). To achieve this, several different pressures may need to be addressed. Each
requires different measures. In some cases, there are alternative measures (with different
costs) and in some cases one measure might address more than one pressure. The benefits
from the improved fish populations also interact.
The challenge for the methodology presented in this report is firstly to understand these
interactions and then analyse them. The methodology as presented is conceptually linear –
it therefore is easy to track several outcomes/benefits from a measure. At this stage it is
harder to track horizontal interactions, e.g. between measures. Doing this up front would
require a spreadsheet able to account for every possible interaction. Therefore, it is better to
explore important interactions on a case by case basis and then address any issues of double
counting, synergistic interactions and thresholds as they arise.
A danger of these interactions is that they may lead to double counting of outcomes, benefits
and biodiversity improvements. For example, the benefits to other species also benefit
humans (e.g. an increase of fish could result in increased income for fishers). This is best
addressed by ensuring all issues are itemised and transparent, and that information is
provided in a disaggregated way. In general, since the objective of methodology is not to
aggregate all benefits in one indicator, but to discuss them against the costs, double counting
is a manageable issue, provided the interactions are made transparent.
It is also important to note that sometimes the interactions simplify understanding, rather
than make it more complex. For example, a waste water treatment plant (WWTP) may
reduce pollution and contribute to Good Status. However, for a river several WWTPs may be
needed. The benefits are benefits from Good Status, so identifying those directly attributed
to one WWTP may be difficult. However, it is much easier to compare these benefits to
improvement of several WWTPs when the Good Status is achieved.
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Figure 3 An example of some of the interactions between measures, outcomes and benefits

Source: own elaboration
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3.2

Multicriteria analysis

The methodology follows a multicriteria approach. This integrates a wide range of
quantitative, qualitative and monetary indicators without translating them all into monetary
units. This information is collected in an impact matrix (Munda, 2004; Munda, 2008), which
summarises and systematises all available information on the impacts of a policy or a
measure (see Table 2).
This approach avoids the assumptions and data extrapolations that are needed when trying
to express all benefits in only one unit of measurement (typically money), including the choice
of a discount rate. In other words, by not trying to monetise all impacts, the methodology
avoids providing monetary figures that are not robust enough to support policy making but
can still provide information on the benefits that are hard to monetise. A benefit of this
approach is that it can potentially provide a broad overview of many different kinds of
benefits, including those that risk being overlooked if only monetary indicators are used.
Hence, the methodology can support policy discussions by showing clearly the various costs
and benefits of measures, the difference in levels of ambitin and the potential trade-offs
among measures.
The indicators in the impact matrix are not aggregated in order to avoid the weighting
process, the information loss and the increase in assumptions that any aggregation process
implies. In fact, weighting indicators means choosing priorities, which should be discussed
openly in the policy arena, and derive from social preferences, not from assumptions made
by analysts. Avoiding the aggregation of indicators and presenting the results as a set of
indicators, each in its unit of measurement, increases the transparency and the public
acceptability of the analysis.
Table 2 Impact matrix in a multicriteria analysis
Indicators
Indicator 1
Indicator 2
…
Indicator N

3.3

Unit of measurement

Measure/Policy 1

Measure/Policy 2

Measure/Policy 3

Top-down or bottom-up analysis

Methodologies to assess costs and benefits can be top-down or bottom-up. Each approach
has its benefits and limitations, and each provides evidence to inform decision making.
A top-down approach attempts to provide an overview of the costs and benefits of
measures by extrapolation across a catchment, Member State or even the whole of the EU.
For example, Mattheiss et al. (2012) calculated the costs and benefits of the WFD and related
measures. Since they found very little information on costs in the RBMPs and none at all on
benefits, they looked for complementary information sources and extrapolated the scarce
available information across Europe, with substantial assumptions and great uncertainty (e.g.
there are up to 3 orders of magnitude of difference among the different assessments of
costs). Most of the references they found on benefits are based on contingent valuation
methods (e.g. stated preference).
Top-down approaches are useful in that they give an overview and a broad estimate of the
scale of costs and benefits. However, they are not very appropriate when it comes to
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discussion of whether a particular measure should or should not be implemented for a
particular water body. Those affected on the ground rarely accept the conclusions from such
top-down analysis.
The advantage of a bottom-up approach on the other hand is the possibility to obtain more
detailed, locally specific information and to directly engage with the practical decision
making of the WFD. In addition, it allows one to involve local actors in the process of
gathering information and structuring the analysis, favouring the buy-in of relevant
institutions.
For this reason, the methodology here is a bottom-up approach, i.e. looking directly at
information at the River Basin District (RBD) level, without extrapolating data obtained in
other contexts. By adding more measures in a catchment together, this approach allows for
interactions to be assessed and a bigger picture to be built up. The disadvantage is that it
requires much specific information for each measure, outcome and benefit, and therefore
it is more time (and therefore resource) – intensive and at risk of problems with data gaps.
3.4

Valuation of natural resources

There are three categories of methodologies that can be used to assess the monetary value
of resources that are not exchanged in markets (and therefore do not have a market price):
1. Methodologies based on costs, i.e. those based on replacement costs and avoided
costs (e.g. the avoided costs for water purification due to the remediation of a
contaminated site).
2. Methodologies based on revealed preferences, where value is estimated based on
the behaviour of individuals, as observed on proxy markets (e.g. the travel cost
methodology, which assesses the value of a natural area based on the expenses
incurred to visit it);
3. Methodologies based on stated preferences, where value is estimated based on the
willingness to pay/accept for improved/degraded environmental conditions, as
assessed using surveys.
Stated and revealed preference methodologies have a number of limitations. In fact, they
may not give a clear indication of the contribution of ecosystems to human wellbeing,
because in many cases people a) are not aware of the benefits they obtain from nature and
of their importance, and b) are not able to assign a monetary value to them in a meaningful
way (which implies comparing their importance with other goods and services that do have a
market price). In fact, methodologies based on stated or revealed preferences tend to
introduce a bias in favour of cultural ecosystem services, which in many cases are the most
visible ones. In addition, the results of studies based on revealed and stated preferences
cannot be easily extrapolated to other locations because they are highly context-dependent.
For these reasons, the approach in this report only includes methodologies based on costs,
and not on preferences. It is important to note though that these approaches also have their
limitations. In fact, a) they only include the value of one specific function of natural resources,
but overlook others (e.g. assessing the value of nitrogen-removing river ecosystems based on
the avoided cost of waste water treatment will ignore the other ecosystem services provided
by the river), b) they do not include the consumer surplus, i.e. the additional money
consumers are willing to pay (but do not actually pay) for a good or service on top of the
market value.
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Still, if these indicators are used as a measure of the avoided costs allowed by a specific
measure and not as an indication of the whole value of the benefits provided by it, they can
provide valuable and meaningful information. When complemented by other qualitative and
quantitative indicators, they can contribute to a broad overview of the positive and negative
impacts of a measure.
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4

The methodology
4.1

Operationalising the approach

The methodology tested in this report consists of a six-step process, which is detailed in the
remaining of this chapter and illustrated in Figure 4.
Figure 4 The six-step process

The methodology was described in a guidance document that provided concrete instructions
to appraisers working at the River Basin District (RBD) level (see Annex V). The guidance
document was accompanied by 1) a template report that aimed at ensuring coherence across
the eight RBD reports; 2) an Excel template1, where appraisers were asked to collect
information on measures, costs, outcomes, benefits and biodiversity improvements (one file
for each of the eight analysed RBDs). This enabled a testing of the methodology.
4.1.1 Step 1. The choice of the measures
The first step is the selection of the measures to be analysed. The measures that were
prioritised during the testing phase were:
1. Those targeting the water bodies in poor/bad status;
2. Those expected to deliver outcomes that can significantly address the most
important pressures in water bodies, based on the key pressures identified in the River
Basin Management Plans (RBMPs);
3. The most expensive measures, including those to meet key provisions of the Urban
Waste Water Treatment Directive (UWWTD)
4. Measures for which the necessary information for analysis was easier to obtain.
The measures are classified according to Key Types of Measures (KTMs), as defined in the
Water Framework Directive Reporting Guidance (European Commission, 2006). This

1

The Excel file includes: 1) A tab with general information on the RBD (population, total area, population density,
GDP per capita, unemployment rate, total surface of inland waters, main cities and their population, percentage
of water bodies in high, good, moderate, poor and bad status, main Protected Areas, percentage of agricultural
surface out of total river basin surface); 2) A tab for each of the two levels of effort (=scenarios) assessed (see
section3.2) LoE, and 3) An additional tab to bring together and compare information on the costs, outcomes,
benefits and biodiversity improvements of the two levels of effort.

19

facilitates the collection of data, because information on measures, costs and outcomes is
collected by KTM in the RBMPs.
4.1.2 Step 2. The assessment of costs
The second step is the calculation of the Capital Costs (CCs) and the Operation and
Management Costs (OMCs) of all selected measures.
Two assumptions are made in order to simplify this step: 1) all selected measures are
implemented now, i.e. in year 02; 2) the expected lifetime of the measures does not exceed
40 years, even for measures whose benefits and costs take place virtually forever or until the
measure is dismissed. A finite timescale is needed in order to calculate CCs per year and the
total amount of OMCs over the years.
Opportunity costs, transaction costs, administrative costs and costs occurred in the past are
not included, because no information on them is available in the RBMPs. However, if
information on these kinds of costs is available, columns in the Excel file can be easily added,
in order to take them into account.
Costs are categorised depending on their sources, i.e. public funding (e.g. national
governments; EU funds; local municipality), private funding and other types of funding. If
there is no information about the category of funders, only information on total costs is
collected. The source of investment is an important issue because affordability of water
measures can depend on who needs to cover the expenses. For example, even if the benefits
of the modernisation of irrigation can outweigh the related costs for the society as a whole,
the related measures can be unaffordable for farmers. Providing clearly structured and
detailed information on costs can help discuss equity issues and support the argument to
partly finance the investments that the agricultural sector needs to improve its sustainability.
A discount factor needs to be used to compare costs and benefits of measures in present
values3. The discount rate adopted in the methodology is the one suggested by the UK
government’s Green Book on Appraisal and Evaluation in Central Government (2011), i.e.
3.5% for years 1-30 and 3% after that. This was chosen as it is lower than most discount rates
encountered in the literature (see Annex II for some examples) and it is officially suggested
by a public institution to be used in all appraisal and evaluation exercises to be done in the
country (whereas some of the discount rates in Annex II are used in individual studies and
reports). In any case, sensitivity analyses can be easily carried out by changing the discount
factors included in the Excel file.
The assessment of costs is carried out in three phases. For each measure:

2

Of course, this assumption can be dropped, if necessary, by adding additional columns in the Excel file. In fact,
countries can decide to spread investments over a number of years in order to make them more financially
viable.
3

High discount rates are problematic for environmental policies because they give a greater weight to
immediate benefits and costs than to future benefits and costs, often resulting in discouraging long term
investments in sustainability projects (Pearce and Turner, 1990). This is particularly problematic with measures
addressing water quality, whose benefits may need decades to occur. Using a high discount rate can result in
the (politically unacceptable) conclusion that investing in improving water quality is not economically rational,
as the costs will appear much higher than the benefits.

20

1) The total amount of discounted CCs is divided by the expected lifetime of the
measure in order to calculate the CCs per year.
2) The total amount of OMCs for the expected lifetime of the measure is calculated by
discounting the OMCs (i.e. by multiplying them by the relevant discount factor for each
year), and then dividing their sum by the expected lifetime of the measure/installation
(ex.yr.):
(OMCy0+OMCy1x DFy1+ OMCy2x DFy2+OMCy3x DFy3+…)/exp.yr.
3) The CC per year and the OMC per year (in actual values) are summed and divided
by the expected timeline of the measure.
4.1.3 Step 3. The assessment of outcomes
The third step is the assessment of outcomes, i.e. the changes in the state of the water bodies
resulting from the chosen measures, due to a change in pressures on water bodies.
The guidance document includes a list of outcomes to be assessed for each measure,
including their unit of measurements (see Table 3). These are mostly derived from the
pressures associated to each KTM in Annexes 3 and 8p of the WFD Reporting Guidance.
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Table 3 Suggested outcomes with their unit of measurement

O1
O2
O3
O4
O5
O6
O7
O8
O9
O10

Indicator

Unit of measurement

Reduction of BOD
Reduction of nitrogen
Reduction of phosphorus
Decrease in the urban areas with sewage overflows
Reduced concentration of pesticides in water
Reduced concentration of priority substances (PS) or river basin specific
pollutants (RBSP) (of most problematic substances)
Reduced contaminated sites or abandoned industrial sites affecting the
achievement of objectives
Reduced number of dams, barriers and locks for hydropower purposes, flood
protection, drinking water, irrigation, recreation, industry, navigation and
other purposes not compatible with achievement of GES or GEP
Reduced water bodies affected by alterations for flood protection,
agriculture, navigation and other purposes
Reduced water abstraction or flow diversion for agriculture, public water
supply, industry, cooling water, hydropower, fish farms or others

mg/L
mg/L
mg/L
ha
mg/L

O11

Reduced hydropeaking

O12

Increase in the number of rivers meeting environmental flows

O13

Improved groundwater levels

O14
O15

Reduced concentrations of substances controlled by GWD
Reduction of sediments
Reduced water bodies where the exploitation/removal of plants/animals is
preventing the achievement of GES and GEP

O16

mg/L
number
Number
Number
m3
Number
of
occurrences per year
% of total river length
% of the number of
GW water bodies
where
abstraction
does not exceed
recharge
mg/L
kg/m3
number

O17

Reduced microbial contamination of surface and GWs

mg/L

O18
O19

Reduced acidity of surface waters (pH)
Reduced area subject to flooding

pH
ha

For each of the assessed outcomes, appraisers need to provide the following information:
•
•
•
•

Whether the related pressure is key in the RBD;
The related measures;
The actual situation, i.e. the baseline from which each benefit is measured;
The outcome to be expected in the RBD as a result of the measures assessed.

4.1.4 Step 4. The assessment of benefits
The fourth step is the assessment of the expected benefits per year, due to the outcomes
that result from the chosen measures. The guidance document suggests fourteen benefits to
be assessed, with the methodology to be employed to assess them, the unit of
measurements, the related outcomes and ecosystem services (see Annex V). These include:
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1) monetary indicators, to be calculated using market prices and not subjective
preferences:
o added value/turnover for benefits related to:
▪ the recreational sector (increase in visitors due to improved
environmental conditions);
▪ the navigation sector (improved longitudinal continuity, improved flow
regimes);
o changes in property values for benefits related to flood protection;
o avoided costs:
▪ due to reduced need for water treatment - benefits related to reduced
water pollution;
▪ due to avoided damages - benefits related to flood protection (as an
alternative to changes in property values);
▪ due to reduced need for dredging and maintenance work to improve
bank stability – benefits related to measures aiming at improving
longitudinal continuity and flow regimes, reducing sediments from soil
erosion/surface run-off;
o reduced expenditures related to:
▪ decreased water use due to improved water efficiency and reduced
irrigation;
▪ reduced use of fertilisers and pesticides from improved agricultural
practices.
2) Quantitative (non-monetary) indicators:
o reduced health risks from exposure to contaminants (based on the number of
people that may experience health problems related to contaminated water);
o Increase in generated electricity due to measures improving flow regimes and
reducing sediments from soil erosion/surface run off (in MW);
o improved water availability due to the same measures (m3);
o increased yields due to improved agricultural practices and reduced soil
erosion (%).
3) Qualitative indicators, scored with a scale from 0 to 5. These are used to assess the
cultural ecosystem services related to the improvement in the recreational
experience of fishers and non-fishers due to improved environmental conditions.
Table 4 shows the benefits included in the guidance document, together with the

methodology to assess them and the related unit of measurement.
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Table 4 Suggested benefits with their unit of measurement and the methodology used to assess
them

N.

Indicator

Methodology

Unit
measurement

B1
B2

Reduced need for drinking water treatment
Reduced need for waste water treatment
Reduced health risks from exposure to microbial
contaminants, nitrates, pesticides, and other
contaminants including priority hazardous
substances
Improved availability of fish in rivers/lakes for
professional fishers

Avoided costs
Avoided costs

Thousand €
Thousand €

Number of people that may experience health
problems related to contaminated water

Number of people

B3

B4

B5

B6

Improved availability of fish in rivers/lakes for
recreational fishers

Improved recreational experience (not fishers)

B7

Protection against floods

B8

Increased navigation opportunities
Reduced need for dredging and maintenance
works to improve bank stability
Improved hydropower generation
Improved water availability for water users, e.g.
navigation, power sector, water utilities, bottled
water sector, agriculture
Reduced expenditures due to water use for
industry,
water
utilities/domestic
users,
agriculture
Reduced expenditures due to fertilisers and/or
pesticides
Increased yields

B9
B10
B11

B12
B13
B14

Increased added value or turnover of the
fishery/aquaculture sector
Increased expenditures related to recreational
activities (e.g. hotels, restaurants, tourist
operators, lettings)

of

Thousand €
Thousand €

Improvement in recreational experience

Qualitative scoring
(scale: 0-5)

Increased expenditures related to recreational
activities (e.g. hotels, restaurants, tourist
operators, lettings)

Thousand €

Improvement in recreational experience

Qualitative scoring
(scale: 0-5)

Avoided costs and/or change in the property
value
Added value of the navigation sector

Thousand €
Thousand €

Avoided costs

Thousand €

Increase in the generated electricity

MW

Reduced water abstraction

m3

Avoided costs

Thousand €

Avoided costs

Thousand €

Annual increase in revenue

%

For each benefit, appraisers need to provide the following information:
• The methodology used to assess each benefit and the unit of measurement;
• The actual situation, i.e. the baseline from which each benefit was measured;
• The benefits that could be expected after the measures are put in place;
• The possible beneficiaries (e.g. recreational users, residents, farm operators,
reservoir operators, broad public, land owners);
• The expected duration (in years);
• The outcomes contributing to each benefit.
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Comparing those who benefit from the measures and those who are paying for them can have
policy relevance. For example, specific categories of stakeholders may be hesitant to pay for
measures whose benefits they do not experience directly.
Further, water measures can provide benefits at different scales, and policy decisions can
depend on which scale is privileged in the assessment. For example, in a conflict on whether
scarce water resources should be used for irrigation or hydropower, if local interests are
prioritised, water will mostly be used for irrigation. However, if more importance is given to
stakeholders at the national level, hydropower may be prioritised. The list presented in Table
4 focus on the RBD scale because of time and budget limits, but additional benefits could be
included in the future to provide a broader and more complete overview of benefits at
different scales.
4.1.5 In addition, on-land benefits could also be included in the evaluation exercise, like
for example reduction of GHG emissions and improvement of land habitats, as well
as social issues (e.g. the importance of fishing for the sense of identity of a
community). Step 5. The assessment of biodiversity improvements
The fifth step is the collection of information on the biodiversity improvements to be
expected as a result of the analysed measures. These are benefits of a non-economic nature
and provide a more complete picture of the positive impacts of water measures.
Biodiversity improvements are assessed using three biodiversity indicators related to
macrophyte plants, benthic invertebrates and fish. These indicators correspond to the
Biological Quality Elements (BQE) included in WFD monitoring, and were selected in order to
keep data sourcing simple and comparable.
Benefits to other species of course also have a positive impact on humans (e.g. an increase of
fish can translate into an increased income for fishers). However, since the objective of the
methodology is not to aggregate all benefits in one indicator, but to discuss them against the
costs, double counting is not considered to be a problem, provided this kind of interaction is
noted in a transparent way.
Biodiversity improvements are measured in a scale from 1 to 5 (1 = high ecological status; 2
= good ecological status; 3 = moderate ecological status; 4 = poor ecological status; 5 = bad
ecological status).
For each category of biodiversity improvement, appraisers need to provide the following
information:
• The methodology to be used to assess biodiversity improvements (either their own
judgement or interviews with experts);
• The actual situation, i.e. the baseline from which each benefit is measured;
• The ecological status expected after the measures are put in place;
• The difference between the actual and the expected ecological status (expressed in
a number between 1 and 5);
• The related outcomes.
4.1.6 Step 6. Comparative analysis
The last step is a comparative analysis of the additional benefits and biodiversity
improvements that a higher effort in implementing water policy can deliver, together with
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the related costs. The objective is to assess the incremental improvements delivered by
specific measures compared to the planned ones and discuss them against their additional
costs.
In contrast to some multicriteria analyses, indicators are not aggregated here in order to avoid
weighting, information loss and unnecessary assumptions being made. The objective is to
provide policy makers and the public with a clear and systematic information base, rather
than with a single figure or a ranking of alternative policy scenarios. This approach avoids
compensating positive impacts with negative ones and can illustrate all relevant impacts of a
measure in the most transparent way, thereby supporting the analysis of effectiveness,
synergies and trade-offs.
The transparency with which information is presented can be a useful basis for
communication and involvement of key stakeholders and can be used to inform
participation processes.
It is important that the results of the multi-criteria analysis are well explained to policy-makers
and other relevant stakeholders, in order to reduce the risk of double counting the positive
impacts by including them in several benefits (e.g. a better water quality can result in
increased recreational potential, reduced need for water treatment and improved fish
population, and the latter in turn provides income to professional fishermen, increased
enjoyment to recreational fishermen, benefits to the tourism sector, etc.). However, double
counting is also a risk of standard Cost-Benefit analysis and presenting the benefits separately
may help to provide a clear narrative about the positive impacts of measures, and to highlight
the synergies and interdependencies among them.
4.2

Levels of effort

The six steps of the methodology were tested for two Levels of Effort (LoE). This was done to
support policy discussion on the costs and benefits of applying measures that have not
currently been adopted in individual RBDs. The two LoEs were:
1) Business as usual (BAU) LoE includes the implementation of measures set out in the 2 nd
River Basin Management Plans (RBMPs) and measures already planned for the 3rd RBMPs (but
only if there is a commitment to implement them), as well as concrete measures already
planned to implement other EU water law like the Flood Directive (FD), the Nitrates Directive
(ND) and the Urban Waste Water Treatment Directive (UWWTD).
The analysis of the BAU LoE starts with the analysis of measures that are already
secured, follows with the assessment of the related outcomes, and then proceeds
with the assessment of benefits and biodiversity improvements (see Figure 5).
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Figure 5 Conceptual approach for the BAU level of effort.

2) High (HI) LoE, includes the implementation of key measures necessary to achieve the
objectives of the WFD by 2027 (i.e. Good Status), regardless of their cost. Therefore, measures
that have been exempted under Article 4 of the WFD can be included as it is assumed that
budgetary issues do not limit the implementation of the EU water acquis. The analysis of the
HI LoE starts from the achievement of Good Status (a set of outcomes), follows with the
selection of some of the measures necessary to deliver this, and then proceeds with the
assessment of the related benefits and biodiversity improvements (see Figure 6).
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Figure 6 Conceptual approach for the HI level of effort.
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5

Testing the methodology: key findings from a selection of RBDs
The BLUE 2 project aimed at testing the methodology described in Chapter 3 in eight River
Basin Districts (RBDs) across Europe, in order to explore data availability at the RBD level and
discuss the challenges that a bottom-up, multicriteria approach encounters when used to
support the implementation of water policy. This chapter summarizes the key findings from
this exercise for each step of the methodology.
The eight River Basin Districts (RBDs) were chosen to provide a good representation of RBDs
across the EU, based on the following criteria:
• Wide geographical representation (RBDs from Scandinavia, the Mediterranean,
Eastern and Western Europe);
• Different sizes (RBDs with large and small catchments);
• Different key pressures – from over-abstraction to acidification, point and diffuse
source pollution;
• Different levels of data availability (RBDs that were likely to have at least reasonable
information and those which might be data poor).
Figure 7 gives an overview of the 8 RBDs.
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Figure 7 The eight river basin districts analysed in this report

Map source: Light Gray Canvas, sources: Esri, DeLorme, HERE, MapmyIndia
Table 5 provides the main characteristics of the eight RBDs that were chosen to test the
methodology.
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Table 5 Main characteristics of the eight analysed RBDs
Name of the RBD
Country
Population (number of
inhabitants)

Arges Vedea
Romania

East Aegean
Bulgaria

Elbe
Germany

Helge
Sweden

Vistula
Poland

Jucar
Spain

Guadalquivir
Spain

Rhone
France

3,563,332

2,170,742

18,489,000

131,000

24,500,000

5,178,1274

4,361,469

15,289,397

Total area (km2)

21,543

35,227

96,269

4,724

183,176, of which
87.5% in Poland (i.e.
160,000)

44,8715

57,679

118,140

Population
density
(inhabitants/km2)

165

62

191

28

1236

1217

76

125

GDP per capita (€)

6,700

4,406

49,647

34,700
(Kristianstad)

12,315

19,023

15,169

29,401

Unemployment rate (%)

8.5

9.4

7.6 (Kristianstad)

7
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10

Inland waters
Groundwater
Lakes
Water bodies (WB) in
high or good status (% in
terms of surface area or
length)

7,039 km
66,165 km2
1,005 mil m3
Lakes: 30% (in
terms of surface
area); rivers: 44%
(in terms of length)

4,668 km
39,499.18 km2
38% in terms of
surface area

Lakes: 18%; Rivers:
5%

914 km
1,450 km2
166 km2
12% (in terms of
surface area)

10,540 km
36 million m3
484 mil m3
25% natural WBs; 31
% anthropogenically
transformed WBs (in
terms of surface
area)

9,282 km
972 million m3
896 km2
Rivers: 29%
heavily modified
rivers - reservoirs /
lakes: 81% (in terms
of surface area)

1% (global) – 12%
(rivers) (in terms of
number)

Percentage
of
agricultural area out of
total river basin area (%)

55

41

60, incl. grassland

22

64

47
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4
5
6
7

Permanent population
Including coastal waters
This figure and the next four in this column refers to Poland as a whole (data were not available at the RBD level)
Surface considered excluding coastal waters = 42,735,32 km2
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17 (from 10
Teruel to 21
Albacete)
5,467 km

in
in

42 m3
Rivers: 33%;
heavily modified
rivers - reservoirs /
lakes: 73%
Coastal water
bodies: 76%
Transitional water
bodies: 97% (in
terms of surface
area)
46

Unfortunately, it was not possible to apply the methodology to the Rhone and Elbe RBDs. The
information that is currently available on the planned water measures in the two RBDs is not
detailed enough to carry out the analysis. Annex XI and XIII provide an overview of the
available information from the two RBDs.
5.1

Step 1. The choice of measures

Due to budget and time constraints, only a limited number of measures were selected in order
to test the methodology and improve it for future use. The measures to analyse in the six
remaining RBDs were chosen in collaboration with River Basin Authorities (RBAs), drawing on
the RBMPs and the Programmes of Measures (PoMs) to determine the key relevant pressures
in each RBD. Table 6 sets out the type of measures included in the analysis. Annex III provides
more detail on the measures. Box 1 shows an example of how the measures were chosen.
Box 1 The choice of measure in the Vistula RBD (Poland)
In the Vistula RBD the measures for the BAU LoE were chosen from the list of measures included in the
Programme of Measure (PoM), prioritising those that could significantly contribute to addressing the most
important pressures in the RBDs, i.e. point and diffuse pollution. 43 measures were included in the BAU LoE,
which are related to the improvement of the sewage network and the construction or renovation of municipal
and industrial sewage treatment plants in cities with a Population Equivalent (PE) higher than 100,000
citizens.
In addition, the most expensive measures were included in the BAU LoE, i.e. 101 measures dealing with flood
protection and climate adaptation, with total costs of more than one million euros. They include the
development of a flood safety programme, the construction and improvement of reservoirs and the flood
protection of the lower part of the River Vistula (re-construction of old dikes).
Due to the rapid change in the Polish economic structure, a shift from agricultural activity towards industry
and services has been observed for the last 50 years. The HI LoE assumes that this trend will continue until
2027 (the time horizon of the HI LoE), which means a reduction of the agricultural land from the actual 18,860
km2 to 10,000 km2 by 2027 (i.e. a reduction of 47%). A reduction of the land used for agriculture would result
in an improved quality of the water bodies in the RBD, which are currently heavily impacted by the pollution
caused by agricultural activities. Based on the current trends of land cover change in Poland, the HI LoE
assumes that most agricultural land will be replaced with forests or meadows.

Fourteen KTMs (out of twenty-five used in WFD reporting, see Annex V) were included in at
least one RBD8, and measures under KTM 99 (“Other”) were only included in the Jucar and
Guadalquivir RBDs.

8

The ones which were not analysed are the following:
• KTM3. Reduce pesticides pollution from agriculture.
• KTM9. Water pricing policy measures for the implementation of the recovery of cost of water services
from households
• KTM10. Water pricing policy measures for the implementation of the recovery of cost of water services
from industry
• KTM11. Water pricing policy measures for the implementation of the recovery of cost of water services
from agriculture
• KTM12. Advisory services for agriculture
• KTM15. Measures for the phasing‐out of emissions, discharges and losses of Priority Hazardous
Substances or for the reduction of emissions, discharges and losses of Priority Substances
• KTM18. Measures to prevent or control the adverse impacts of invasive alien species and introduced
diseases
• KTM19. Measures to prevent or control the adverse impacts of recreation including angling
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The fact that nine KTMs in the draft methodology were not included can partly be attributed
to the requirement to only assign each measure to one and only one KTM, as done in the
RBMPs. In general, while assigning measures to a single KTM can facilitate the analysis of
RBMPs, it can also be misleading for some measures. In fact, some KTMs include very diverse
measures, and some measures could be included in different KTMs (and hence different
River Basin Authorities could in principle include the same measure under different KTMs).
For example, all measures that address agricultural production were included under KTM 2
(“Reduce nutrient pollution from agriculture”), but some also clearly involve the reduction of
pesticides (KTM 3). In addition, increasing the efficiency of irrigation water use (KTM8)
significantly reduces agricultural diffuse pollution, due to lower returns to water bodies, with
reduced fertiliser use and losses. There is also some overlap between KTM 1 and 219.
The measures varied greatly in size and cost. This is partly due to the fact that because of
data availability issues, some of those undertaking the testing decided to focus on a specific
water body or region instead of the entire RBD.

• KTM20. Measures to prevent or control the adverse impacts of fishing and other exploitation/removal
of animal and plants
• KTM22. Measures to prevent or control the input of pollution from forestry
• KTM23. Natural water retention measures
9
While measures related to the improvement of sewage networks were assigned to KTM 21 in the Arges Vedea
RBD, those measures are included in KTM 1 in the Vistula and East Aegean RBD. This is because in the latter they
are combined with the construction of new WWTPs.
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Table 6 Measures included in the analysis of the six River Basin Districts
Category

RBD

KTM

Agricultural
pollution

o
o
o
o
o
o

KTM2. Reduce nutrient pollution from
agriculture

East Aegean
Arges Vedea
Jucar
Guadalquivir
Helge
Vistula

KTM1. Construction or upgrades of
wastewater treatment plants
Waste water
treatment and
reduction of the
input of
pollution into
water bodies

o
o
o
o
o
o

East Aegean
Arges Vedea
Jucar
Guadalquivir
Helge R
Vistula

KTM 16. Upgrades or improvements of
industrial wastewater treatment plants

KTM 21. Measures to prevent or control
the input of pollution from urban areas,
transport and built infrastructure

Hydromorphological
measures

o Helge
o Jucar

KTM 5. Improving longitudinal continuity
(e.g. establishing fish passes, demolishing
old dams)
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Measures
• Application of good agricultural practices in the East Aegean RBD, in the Arges Vedea RBD (in the BAU
LoE) and in the Jucar and Guadalquivir RBDs (in the HI LoE;
• Liming of arable land in the Helge RBD in order to reduce phosphorus losses and sediment transport
(both LoEs);
• Creation of a new wetland, i.e. a phosphorus pond (a sedimentation pond on or near farmland for the
retention of phosphorus and nitrogen) in the Helge RBD (HI LoE);
• Reduction of agricultural land from 18,859.45 km2 to 10,000 Km2 by 2027 in the Vistula RBD (Hi LoE).
• ‘Modernization’ of irrigated areas (measures to increase water use efficiency in the Guadalquivir and
Jucar RBDs
• The construction/improvement of Urban Waste Water Treatment Plants (UWWTPs) in the East Aegean
and Helge RBDs (both LoEs), and in Jucar, Guadalquivir and Arges Vedea RBDs (only BAU LoE)
• Construction/rehabilitation of sewerage networks in the East Aegean RBD (both LoEs);
• Improvements in single household Waste Water Treatment (WWT) systems in the Helge RBD (both
LoEs) in order to reduce phosphorus contamination;
• Sludge treatment management in the Arges Vedea RBD (only BAU LoE)
• Construction of new sewage treatment plants in the area and connection of communes to the sewage
network in the Vistula RBD (only BAU LoE)
• Construction of an industrial WWTP to treat waters from mining industry in the East Aegean RBD (HI
LoE)
• Construction/rehabilitation of sewerage networks, in the Arges Vedea RBDs (only BAU LoE);
• Construction of engineering barriers to reduce pollution from urban areas in the East Aegean RBD (BAU
LoE);
• Recovery of damaged elements of compromised landfills for mining waste, the construction of
drainage systems on the territory of landfills for mining waste and the improvement of exploitation and
management of tailing ponds in the East Aegean RBD (HI LoE).
• Individual collection systems and wastewater treatment in the Arges Vedea RBD (only HI LoE).
• Establishment of fish passes in the Helge RBD (both LoEs)
• The improvement of longitudinal connectivity in the Reconque river in the Jucar RBD (BAU LoE)

Category

Water
efficiency
measures
Remediation of
contaminated
sites
Drinking water
protection
measures
Adaptation to
climate change
Measures
to
counteract
acidification
Measure for the
establishment
of
ecological
flows

Other measures

RBD
o Vistula

o
o
o
o

Arges Vedea
East Aegean
Jucar
Guadalquivir

o East Aegean
o Helge
o Helge

KTM

Measures

KTM 6. Improving hydromorphological
conditions of water bodies other than
longitudinal continuity

•
•
•
•
•

KTM8. Water efficiency, technical
measures for irrigation, industry, energy
and households
KTM4. Remediation of contaminated
sites (historical pollution including
sediments, groundwater, soil)
KTM13. Drinking water protection
measures (e.g. establishment of
safeguard zones, buffer zones etc.)

Development of a flood safety programme in in the Vistula RBD10 (BAU LoE)
Maintenance of a reservoir11 in the Vistula RBD (BAU LoE)
Re-construction of old dikes in the lower part of the River Vistula (BAU LoE)
Restoration and improvement of riparian vegetation in the Jucar RBD (BAU LoE)

• Rehabilitation of the water supply networks in order to reduce water losses in the East Aegean and Arges
Vedea RBDs (both LoEs, with an increased level of ambition in the HI LoE with respect to the BAU one)
• Modernisation of the irrigation systems in different localities in the Jucar and Guadalquivir RBDs (BAU
LoE).
• Remediation of old pollution from mining East Aegean RBD (BAU LoE);
• Remediation of contaminated sites in the Helge RBD (including a dry cleaner in the BAU LoE, a dry
cleaner; a former steel industry and a former junk yard in the HI LoE).
• Establishment and revision of water protection areas (both LoEs).

o Vistula

KTM24. Adaptation to climate change

• Construction of a new water reservoir (BAU LoE).

o Helge

KTM25. Measures to counteract
acidification

• Liming with doser, boat and air (both LoE).

o Jucar

KTM7. Improvements in flow regime
and/or establishment of ecological flows

• Implementation and adaptation of discharge elements in main infrastructure (BAU LoE).

KTM 99. Other

• Measures related to the improvement of hydraulic infrastructure, in order to replace groundwater with
surface water, the construction of a water distribution infrastructure to replace groundwater with water
obtained with desalinisation; actions aiming at enabling the use of water coming from different UWWTPs
for its reuse in agriculture (infrastructure, regeneration treatments in the Jucar RBD
• Construction of infrastructure for the conveyance of external resources to the surroundings of the
Doñana Natural Area and the purchase of water rights in the area in the Guadalquivir RBD.

o Jucar
o Guadalquivir

10

Re-construction of flood-gates in the channel of the creek, levelling of the terrain, construction of the protecting walls, construction of the pumping stations, construction
of the dry reservoirs, construction of the weirs, and splitting of the creek channels into two channel)
11
The maintenance of the Włocławek Reservoir is carried out by levelling the bed of the lake (excavation of 5 million of m 3 of bottom material within the channel/reservoir)
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The most common types of measures that were assessed were those related to nutrient
pollution from agriculture (six RBDs) and waste water treatment (six RBDs). Also, a
considerable number of measures were of a hydromorphological nature, and aimed at
improving longitudinal continuity and flood protection, as well as reducing sediments and soil
erosion. Water efficiency measures were included in the analysis of only three RBDs, the East
Aegean RBD (improvement of the water supply network) and the two Spanish RBDs
(modernisation of the irrigation system). Measures related to the remediation of
contaminated sites were included only in the analysis of the East Aegean and Helge RBDs,
whereas other measures were only included in only one RBD, i.e. those related to drinking
water protection measures, adaptation to climate change, combatting acidification and
establishment of ecological flows.
Some of the selected measures are also relevant to other pieces of water legislation, and
not only the Water Framework Directive. For example, the measures under KTM 1 and KTM
21, included in the analysis of the East Aegean, Helge, Arges Vedea and Vistula RBDs, aim to
meet the objectives of the Urban Waste Water Treatment Directive (UWWFD). Measures
under KTM 6 included in the Vistula RBD can be considered to be under the Flood Directive
(FD), and the measures related to fertiliser pollution are related to the Nitrates Directive (ND).
For some types of measures (e.g. advice to farmers which may address diffuse pollution) it is
difficult to demonstrate a clear cause-effect chain between measures and outcomes, and
consequently benefits.
5.2

Step 2. The assessment of costs

All RBMPs have at least some degree of information on costs (see Box 2 for an example).
However, the level of detail is quite different. In fact, some Programmes of Measures (PoMs)
provide exhaustive information on planned measures (e.g. the PoMs of the Helge and East
Aegean RBDs). In other RBDs, e.g. for some parts of the Elbe, costs are detailed by KTM and
not individual measures, which is problematic for the methodology because KTMs can include
very different kinds of measures. In some cases, additional sources of information were used
to apply the methodology, because the information on costs in the RBMPs was not detailed
enough12.
Public and private funding could only be differentiated in a few cases, i.e. the Vistula and
the two Spanish RBDs 13, and information on the operation and management costs (OMCs)
could not be found for all measures in the Vistula and East Aegean RBDs.
The methodology does not allow for a comparison of costs across RBDs, as the size of
investments varies significantly across RBDs and across measures. In addition, in some RBDs
12

For example, the OMCs related to waste water collection in the East Aegean RBD were approximated based
on the average operational and management costs of water operators in Bulgaria (Commission for Energy and
Water Regulation, 2017). In the same RBD, the OMCs related to industrial waste water treatment (WWT) and
pollution mitigation facilities were assessed based on assumptions about the capacity of the WWTP and the
length of the new sewer systems.
13
In the East Aegean RBD it was assumed that the share of public and private funding for waste water
infrastructure was respectively 85% and 15%. This assumption is based on the average financing gap estimated
as part of the cost-benefit analysis undertaken during the feasibility studies for water supply and sewerage works
for 14 designated territories (currently under implementation to the Ministry of Regional Development and
Public Works).
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(e.g. in the Arges Vedea and Vistula RBDs) measures that cover the entire RBD were analysed
(i.e. the same measure applied in tens or hundreds of different locations across the RBD),
whereas in others it was decided to focus on a specific location. These two approaches are
both correct applications of the methodology and the choice should depend on two factors:
1) the availability and format of data on costs of measures, i.e. how costs are reported in the
RBMPs and PoMs, and 2) the scale at which data on benefits are available.
The methodology works well for the calculation of costs, aggregation and presentation of
cost information. The Excel spreadsheet allows the appraiser to provide information on both
Capital Costs (CCs) and the Operation and Management costs (OMCs) for each measure, and
it also distinguishes different types of funding (public, private, other sources). The use of a
discount rate allows the methodology to express all costs in present values, and the Excel
spreadsheet includes a table with discount factors, which can be easily modified to carry out
sensitivity analyses (all cells in the tables on costs are automatically linked to the table with
discount factors) – see Box 3 for an example.
The Excel spreadsheets can help tackle uncertainty by allowing sensitivity analyses to be
performed very easily. This can be done when there are problems assigning a cost to an
individual measure (e.g. where costs are detailed by KTMs and KTMs include very different
kinds of measures).
In conclusion, while the application of the methodology showed a lack of data, River Basin
Authorities should be able to overcome these problems with time, by collecting more
information on costs, outcomes and benefits of measures.
Box 2 The costs of the measures in the Helge RBD (Sweden)
All categories of measures secured in the Programme of The costs of the measures in the Helge RBD
(Sweden) Measures (PoM) were included in the BAU LoE of the Helge RBD, i.e. liming from doser (KTM 25),
which absorbed 62% of the budget of the secured measures (liming is used to address acidification, a major
problem in the RBD) and remediation of contaminated soils (KTM 4, 33% of the entire secured budget).
In addition, other measures were included that were categorised as “possible” in the PoM. They were under
KTM 1 (construction or upgrade of wastewater treatment plants), KTM 2 (Reduce nutrient pollution from
agriculture), KTM 5 (Improving longitudinal continuity) and KTM 13 (Drinking water protection measures).
More ambitious measures under the same KTMs were included in the HI LoE. Table 7 and 8Error! Reference
source not found. show the costs of the measures included in the BAU and HI LoE in the Helge RBD. All
measures are financed exclusively with public funding and no private sources are involved.
Table 7 Costs of the BAU LoE in the Helge RBD (thousand euros, actual prices)
Measure
KTM1 Increased phosphorous separation in wastewater
treatment plant in Häradsbäck
KTM1 Update single house hold waste water treatment from poor
to normal standard in Häradsbäck
KTM1 Update single house hold waste water treatment from
normal to high standard in Häradsbäck
KTM 2. Structural liming in soil in Kristianstad
KTM 4. Remediation of a contaminated site (a dry cleaner) in
Kristianstad
KTM 5. Establishing fish pass bypassing power plant in use in Osby
KTM 13. Revision of a water protection area in Kristianstad
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CCs per
year

OMCs
per year

Annual
equivalent
costs

0.73

1.84

2.57

11.00

0.00

11.00

2.13

0.00

2.13

7.33

0.00

7.33

75.00

0.00

75.00

58.33
6.00

0.00
0.49

58.33
6.49

KTM 13. Establishment of a water protection area in Kristianstad
KTM 25. Liming with doser in the south of Ljungby
KTM 25. Liming from boat in the south of Ljungby
KTM 25. Liming from air in the south of Ljungby
TOTAL

1.50
305.50
1.30
0.13
468.95

0.12
0.00
0.00
0.00
2.46

1.62
305.50
1.30
0.13
471.41

Table 8 Costs of the HI LoE in the Helge RBD (thousand euros, actual prices)
Measure
KTM 1. Update single house hold wastewater treatment
from normal to high standard in Häradsbäck
KTM 1. Update single house hold wastewater treatment
from poor to normal standard in Häradsbäck
KTM 1. Increase phosphorus separation in wastewater
treatment plant in Häradsbäck
KTM 2. Establish new wetland in Kristianstad
KTM 2. Structural liming in Kristianstad
KTM 4. Remediation of contaminated site (a former dry
cleaner) in Osby
KTM 4. Remediation of contaminated site (a former steel
industru) in Osby
KTM 4. Remediation of contaminated site (a former junk
yard) Kristanstad
KTM 5. Establishing fish pass bypassing power plant in
use in Osby
KTM 13. Revision of water protection area in Kristianstad
KTM 13. Establish new water protection areas in
Kristianstad
KTM 25. Liming with doser in the south of Ljungby
TOTAL

per

Annual
equivalent
costs

CCs per year

OMCs
year

0.73

5.66

6.40

6.38

0.00

6.38

33.00

0.00

33.00

5.00
22.00

1.59
0.00

6.59
22.00

74.50

0.28

74.78

74.50

0.28

74.78

74.50

0.28

74.78

100.67

0.00

100.67

18.00

1.48

19.48

1.50

0.12

1.62

177.50
588.28

0.00
9.71

177.50
597.99

Box 3 Sensitivity analysis on the costs of the measures in the Helge RBD (Sweden)
Table 9 and Figure 8 show how annual OMCs in present values vary with different discount rates (CCs do not
change because it was assumed they would all take place in year 0). The bold figures are the ones used in the
analysis (see section 4.1.2 for a discussion on the discount rate).
The higher the discount rate, the lower the total actualised costs are, because costs in the future have less
actual value. And in fact, it can be noted that for each percentage point, the difference between BAU and HI
LoE decreases by about one thousand euros. The difference between the OMCs of the HI LoE with a 5%
discount rate is about half of the OMCs calculated with a 1% discount rate.
Table 9 Sensitivity analysis on the discount rate applied to OMCs per year in actual prices in the Helge RBD
(thousand euros, actual prices)
1%

2%

3%

3.5% up to 30 yrs and
3% afterwards

4%

5%

BAU LoE

3.60

3.032

2.59

2.45

2.24

1.96

HI LoE

14.25

11.99

10.23

9.71

8.84

7.74

Difference

10.65

8.96

7.64

7.25

6.61

5.78
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Figure 8 Impact of different discount rates on the assessment of costs in the Helge RBD (thousand euros,
actual prices)

5.3

Step 3. The assessment of outcomes

5.3.1 Overview on the outcomes that were assessed, and the methodologies used to
assess them
Fifteen outcomes (out of the list of nineteen in the guidance document) were assessed14 –
the others were not relevant or too difficult to assess:
1. Reduction of BOD (mg/L)
2. Reduction of nitrogen (mg/L)
3. Reduction of phosphorus (mg/L)
4. Decrease in the urban areas with sewage overflows (number of discharges not
connected to the sewerage network, km of WBs where diffuse urban runoff prevents
the achievement of env. objectives)
14

The following outcomes were not assessed, because they were not relevant to the measures included in the
two LoEs:
• O11 Reduced hydropeaking
• O14 Reduced concentrations of substances controlled by GWD
• O15 Reduction of sediments
• O16 Reduced water bodies where the exploitation/removal of plants/animals is preventing the
achievement of GES and GEP
• O19 Reduced area subject to flooding
In addition, whereas in the guidance document the pollutant reduction was associated with the
construction/upgrade of WWTPs and to measures to prevent/control the input of pollution from urban areas,
transport and built infrastructure, these outcomes were also related to measures aiming at improving the
efficiency of irrigation in the two Spanish RBDs.
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5. Reduced concentration of pesticides in water (µg/L)
6. Reduced concentration of priority substances (PS) or river basin specific pollutants
(RBSP) (mg/l; µg/l – depending on the contaminant)
7. Reduced contaminated sites or abandoned industrial sites (number)
8. Reduced number of dams, barriers and locks
9. Reduced water bodies affected by alterations for flood protection, agriculture,
navigation and other purposes (number)
10. Reduced water abstraction or flow diversion (m3; %)
11. Increase in the number of rivers meeting environmental flows (number)
12. Improved groundwater levels (m3)
13. Reduction microbial contamination (UFC / 100 ml)
14. Reduced acidity of surface waters (pH)
15. Number of water protection areas
Annex IV provides an overview on the outcomes that were assessed in each RBD and the
measures that contributed to them, and Box 4 shows how outcomes were assessed in the
Jucar RBD. Outcomes were assessed using different approaches in different RBD, depending
on data availability and local specificities. The remainder of this section summarises how the
different typologies of outcomes were assessed in the six RBDs.
Outcomes related to water pollution
The outcomes that were mostly assessed (six RBDs) were those related to water pollution,
i.e. nitrogen, phosphorus and BOD concentrations. They were related to enhanced water
treatment, remediation of contaminated sites and improved agricultural practices.
The outcomes related to water pollution proved difficult to assess, as concentration values
were not provided in the RBMPs. In order to overcome this challenge, outcomes in the Arges
Vedea15 and the East Aegean RBDs were assessed based on the legislative requirements with
regards to specific pollutants (i.e. the minimum values necessary to reach good status). In
fact, the RBMPs forecasted that good status would be reached thanks to the planned
measures16. Conversely, in the Vistula RBD, Helge RBD and the two Spanish RBDs these
outcomes were assessed as loads, and not as concentrations as required by the guidance

15

In the Arges Vedea RBD, 93% of the WBs are expected to reach the targets related to GES by 2021, and by
2027 all water bodies are expected to reach it. Therefore, it was assumed that the outcomes related to the BAU
LoE would equal the thresholds assigned to the good status in terms of concentration of BOD, nitrogen and
phosphorus (respectively 2.78 mg/l; 2.8 mg/l; 0.18 mg/l). An additional indicator was used to assess these
outcomes: the reduction in the number of water bodies that do not reach the environmental quality standards
because of nitrogen and phosphorus from agricultural sources, and they indicated that this number would be
zero by 2027.
16
This is of course a rough estimation, because the BAU and HI LoE only include a subset of the measures
included in the PoM and the RBA forecast that the good status will be reached as a result of all measures included
in the PoM. In other words, the synergies with other measures are ignored in this approach.

40

document (the related values were provided in the RBMPs for the Vistula17 and Helge RBDs
and calculated for the two Spanish ones)18.
The reduced concentration of pesticides in water was assessed for the Arges Vedea RBD
(related to the application of good agricultural practices), and it was proxied with the
trifluralin (an herbicide19) concentration. This outcome was assumed to be the trifluralin
concentration that the River Basin Authority expects to obtain by 2027 as a result of the
measures included in the PoM.
The reduced concentration of priority substances (PS) or river basin specific pollutants
(RBSP) was assessed for the East Aegean RBD as regards the concentration of manganese,
iron, copper cadmium and nickel, and it was related to the construction of an industrial waste
water treatment plant (WWTP) for the treatment of water for the mining industry, the
remediation of historic pollution for a mining site20, and the construction of engineering
barriers to prevent pollution from mining21. The assessment of this outcome was based on
the current levels of pollution in the affected water bodies, the thresholds established for
good status, and the planned improvement of the water quality as defined in the PoM. This
outcome was also assessed for the Arges Vedea RBD in two different ways. First of all, the
reduction in copper concentration due to the construction and improvement of wastewater
treatment plants in the BAU LoE was set to the legal target for copper concentrations (1.22
µg/l)22). Secondly, the research studies included in the HI LoE were associated to two
outcomes: a) the decrease in the length of water bodies where unknown pressures are
preventing the achievement of environmental objectives due to the concentration of priority
substances and 2) the number of water bodies that do not reach the Environmental Quality
Standard (EQS) for priority substances.
Outcomes related to water abstraction
The reduced water abstraction and improvement of groundwater levels due to a
modernisation of the irrigation system was assessed for the Jucar and the Guadalquivir RBDs,
using water balances included in the RBMPs. This outcome was calculated also for the
purchase of water rights and the conveyance of external water resources in the Doñana
17

In the Vistula RBD it was assumed that the reduction of BOD, nitrogen and phosphorus allowed by tertiary
treatment in WWTPs was respectively 90%, 75% and 80%, based on OSPAR (2004). The values for the Helge RBD
were based on data provided by the RBMP. In the two Spanish RBDs, loads were calculated based on the level
of treatment and the population equivalents of different kinds of measures.
18
For example, the reduction of nitrogen and phosphorus concentration allowed by a modernisation of the
irrigation systems in the Guadalquivir and Jucar RBDs were calculated as follows. (1) The fertilizer load was
estimated using the crops distribution in a database prepared by the RBA and the nitrogen and phosphorus
excess average for each crop, as detailed in the regional balances prepared by the Ministry of Agriculture. (2) An
average leaching coefficient of 25% was applied to calculate the current load that reaches the aquifers. After
that, the load was divided by the recharge to obtain the contribution of nitrogen in mg/l per year. Phosphorus
loads were calculated considering a 1/5 use ratio in relation to nitrogen, which is the average ratio according to
the regional balances prepared by the Ministry of Agriculture.
19
Trifluralin is used to control annual grasses and broadleaf weeds. It is one of the substances (together with
trichloro-methane, atrazine and mercury) for which the EQS of the Directive 2013/39 on priority substances
were exceeded in the RBD.
20
Recovery of damaged elements of compromised landfills for mining waste; Construction of drainage systems
on the territory of landfills for mining waste; Improvement of exploitation and management of tailing ponds.
21
This includes slit walls, anti-filtration barriers, clay filter screens, geotextile, tamponing, etc.
22
Government Decision No. 859/2016, Annex 6.1.
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(Guadalquivir RBD), as well as for measures to replace water resources from overexploited
water bodies and measures to use regenerated wastewater for irrigation, both in the Jucar
RBD. The reduced water abstraction and the improvement in groundwater levels were
assessed in the Spanish RBD using data on the volume of abstractions, extracted from RBMP
documents. Improvements of the water supply network in the East Aegean RBD are estimated
to decrease water losses by 10% in the BAU LoE. This figure is doubled in the HI LoE, where
financial resources are not a limiting factor, based on the expert judgement. The reduced
water abstraction was also assessed for the Arges Vedea RBD, where it was assumed that the
measures included in the BAU LoE allow water savings of about 15%.
Other outcomes
The reduction in the number of contaminated sites or abandoned industrial sites was among
the outcomes of the measures assessed for the East Aegean RBD, which include the
remediation of abandoned industrial sites in the BAU (one site) and HI LoE (two sites).
The reduced acidity of surface waters was included in the analysis for the East Aegean and
the Helge RBDs. For the former, the reduction in acidity was achieved through the
remediation of historic pollution from mining, the construction of an industrial WWTP for the
treatment of water for mining industry and the creation of engineering barriers to prevent
pollution from mining. The outcome is assessed based on the current levels of pH in the
affected water bodies, the thresholds established for the pH of clean surface water, and the
planned improvement with regard to pH as defined in the PoM. In the Helge RBDs, the
outcome was related to liming with doser, from boat and from air, and it was also assessed
based on information included in the PoM.
Another outcome assessed for the Arges Vedea RBD is the reduction in urban runoff
pollution, due to the extension of sewage networks in agglomerations with more than 2,000
population equivalent (PE) (see below).
The improvement in hydromorphological conditions was assessed in the Jucar RBD, which
were associated with the improvement of longitudinal continuity (demolition of weirs) and
the restoration/improvement of the quality of riparian vegetation. The associated outcome
is the reduction in the number of water bodies affected by alterations.
In the same RBD, the increase in the number of rivers meeting environmental flows was also
assessed, which were associated with the adaptation of spillways or other discharge elements
in dams, aimed at establishing ecological flow regimes. This outcome was assessed based on
the percentage of the water bodies affected by this measure, as reported in the PoM.
Box 4 The assessment of outcomes in the Jucar RBD (Spain)
The following outcomes were assessed for the BAU LoE in the Jucar RBD:
•

•

Reduction of BOD, nitrogen, phosphorus and microbial contamination resulting from the
construction/upgrade of UWWTPs (KTM 1). The assessment of the change in the pollution load (for
the first three) and the concentration in water (for the fourth) was based on different data sources
and CeDEx estimates of performance (CEDEX, 2012). These were calculated as an average of the
expected results of the measures included in the LoE.
The reduced water abstraction and the improved groundwater level due to the modernization of
irrigation (KTM 8) were assessed based on current consumption and expected efficiency gains, as
indicated in the River Basin Management Plan (RBMP). The reduction in the nitrogen concentration
in water that results from the modernization of the irrigation system was estimated based on
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•

information provided by the RBMP. The phosphorus concentration in water was assumed to be one
fifth of that for nitrogen.
Outcomes related to hydromorphological improvements (KTM 5 demolition of weirs; KTM 6
restoration and improvement of riparian vegetation; KTM 7 measures for the establishment of
ecological flows) were assessed based on the information reported in the Programme of Measures.

Table 10 shows the results of the assessment of the main outcomes of the measures included in the BAU LoE.
Table 10 Outcomes of the BAU LoE in the Jucar RBD
Outcome
KTM 1 Construction/
upgrade of wastewater
treatment plants;
KTM 99 Measures to use
regenerated wastewater
in irrigation
KTM 5 Demolition of
weirs to improve
longitudinal continuity
KTM 6 Restoration and
improvement of riparian
vegetation
KTM 7 Implementation
and adaptation of
discharge elements of
main infrastructures for
the establishment of
ecological flows

KTM 8 Measures to
improve and modernize
irrigation

Reduction of BOD
Reduction of
nitrogen
Reduction of
phosphorus
Reduced microbial
contamination of
surface water and
groundwater
Reduced number of
dams, barriers and
locks
Reduced water
bodies affected by
alterations
Increase in the
number of rivers
meeting
environmental flows
Reduction of
nitrogen
Reduction of
phosphorus
Reduced water
abstraction

Improved
groundwater levels

Unit of
measurement
tn/y

Actual
situation
269.59

Expected value
BAU LoE
54.85

tn/y

276.86

45.97

tn/y

71.69

8.82

E coli (UFC /
100 ml)

94,285.71

31,428.57

Number

19.00

0.00

Number

40.00

8.00

% of total
river length

1,390.00

176.00

mg/L

1.26

0.69

mg/L

0.25

0.14

m3

792,689,423

577,547,197

% of the
number of
groundwater
bodies where
abstraction
does not
exceed
recharge

21.00

17.00

In the Jucar, neither deadline extension nor less stringent objectives have been justified based on
disproportionate costs. For this reason, the HI LoE includes only one measure: the introduction of the Code
of Good Practices over non-mandatory areas, i.e. outside the Nitrate Vulnerable Zones, for nitrogen
fertilisation (KTM 2). This measure was chosen because diffuse nitrogen pollution is a major pressure in the
RBD: because of nitrogen concentrations in 56 surface water bodies (SWBs) did not achieve good ecological
status, 15 SWBs did not achieve good chemical status and 28 Ground Water Bodies (GWBs) did not achieve
good chemical status.
The reduced nitrogen pollution from agriculture related to the measure in the HI LoE was calculated using the
PATRICAL model, which was developed by Valencia University (Universitat Politécnica de Valencia, 2015). The
model simulates future concentrations of nitrates in groundwater bodies using three scenarios, with different
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doses of application of fertilizers. Table 11 shows the reduction in nitrogen concentration that can be
expected from the HI LoE.
Table 11 Outcomes of the HI LoE in the Jucar RBD

KTM 2 Application of the
Codes of Good Practices
for nitrogen fertilization
over non-mandatory
areas

Outcome

Unit of
measurement

Actual
situation

Expected value
BAU LoE

Reduced nitrogen
concentration

mg/L

13.76

11.08

5.3.2 General considerations
The guidance document was followed thoroughly in the assessment of outcomes and the
units of measurements to be used, demonstrating that the proposed methodological
framework proved sufficient for the presentation of information about outcomes arising from
the application of measures.
Some alternative indicators or units of measurement were used to assess some of the
outcomes. For example, the guidance document suggested to assess the decrease in the
urban areas with sewage overflows in hectares, but the only partner who assessed this
outcome (Arges Vedea RBD) used the following two indicators: a) the length of water bodies
where diffuse urban runoff is preventing the achievement of objectives (in km) and b) the
number of discharges not connected to the sewerage network that are preventing the
achievement of objectives (surface waters). An additional outcome was suggested for the
Helge RBD, i.e. the number of water protection areas, which was linked to the establishment
and revision of water protection areas in the HI LoE.
Difficulties were encountered both with establishing the current situation and with
estimating the expected change. The difficulties were related mainly to the lack of
sufficiently detailed data. For example, all outcomes in the East Aegean RBD, except
“Reduced contaminated sites or abandoned industrial sites affecting the achievement of
objectives”, are assessed based on monitoring data, regulatory requirements, expected
qualitative changes in the status of the water bodies and expert judgement.
A difficulty related to how to aggregate information across WBs that may be due to their
very different characteristics. Different approaches were chosen in the six RBDs to address
this challenge. For example, the in the East Aegean and Arges Vedea RBDs the outcomes
related to water pollution and acidification were assessed using the average of the values
attributed to the different water bodies under analysis. Conversely, in the Helge RBD it was
decided to focus on only one water body to give an illustrative example, whereas in the Vistula
RBD and the two Spanish RBDs aggregate figures for the entire RBD were used when assessing
the reduction in the concentration of pollutants23. All these approaches have pros and cons.
While using averages simplifies the analysis, it may result in a loss of information; focussing
on a single water body allows a more precise analysis, but it requires to extrapolate from
figures that are provided only at the RBD or sometimes even at national level. Calculating
figures at the RBD level may only be possible for some outcomes, and can hide significant
23

The total amount of nitrogen, phosphorus and BOD was calculated based on the population and the average
emissions per capita. Then, the reduction that the measures related to WWT would deliver was estimated, based
on literature values.
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differences among water bodies, but has the significant advantage that the RBD is the scale
at which measures are chosen and assessed.
5.4

Step 4. The assessment of benefits

5.4.1 Overview on the benefits that were assessed, and the methodologies used to assess
them
Benefits were assessed in four RBDs: the East Aegean, Arges Vedea, Jucar and Guadalquivir
ones, in a variety of units of measurement - monetary, quantitative and qualitative (see Table
14 for an overview of the benefits that were assessed and Box 5 for an example).
The following benefits were estimated in monetary terms (thousand euros per year):
• Reduced expenditures for water, which were linked to reduced water losses. These
resulted from modernisation of the public water supply infrastructure in the East
Aegean and in the Arges Vedea RBDs, the reduction of abstraction linked to the
modernization of irrigation systems in both Spanish RBDs, the purchase of water rights
in the Guadalquivir RBD, the replacement of water resources from overexploited water
bodies and use of regenerated wastewater in the Jucar RBD.
• Reduced expenditures for fertilisers, which were linked to improved agricultural
practices (financed by the Rural Development Programme) in the Arges Vedea RBD and
the modernisation in the irrigation system (and therefore the reduced leakage of
fertilisers) in the two Spanish RBDs.
• Avoided costs for nitrogen and phosphorus removal, which were due to the
reduction in leakage of fertilisers due to improved irrigation systems in the two Spanish
RBDs.
• Improved availability of fish for professional fishers, which was assessed in the East
Aegean RBD, based on the potential increase in the turnover of aquaculture due to
better water quality (professional fishing is not allowed in rivers and lakes). In order to
assess this benefit, the current turnover of aquaculture production to the RBD (the only
available data are for the whole country) was extrapolated and the average turnover
per water body in the RBD was calculated. This figure was multiplied by the number of
additional water bodies that are expected to be suitable for aquaculture as a result of
the measures included in the two LoEs.
The following benefits were estimated in quantitative terms:
• Improved water availability (m3/year). This benefit resulted from the measures
mentioned before when discussing the reduced expenditures for water (see first bullet
point in the previous paragraph).
• Reduced health risks due to water pollution, which was assessed in the East Aegean
RBD based on the number of residents in the municipalities where the measures are
applied.
• Improved availability of fish for recreational fishers and for others than fishers,
which was assessed in the East Aegean RBD using the percentage of rivers that are
expected to have improved state due to the measures included in the two LoEs (it was
assumed that those measures will result in increased recreational opportunities for
recreational fishers and visitors).
The following benefits were estimated in qualitative terms (in a scale from 0 to 3):
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• Improvement in the recreational experience of visitors (recreational fishermen and
non-fishermen) due to improved water quality, which was assessed in the East Aegean
and Arges Vedea RBDs, based on expert judgement.
Box 5 The assessment of benefits in the Guadalquivir RBD (Spain)
The following benefits were assessed for the BAU LoE in the Jucar RBD (see Table 12):
•

•

•

Improved water availability for water users due to reduced need for water abstraction, which was
assessed in terms of available cubic meters, and was related to the modernization of irrigation
systems, the replacement of water resources from overexploited water bodies and the use of
regenerated wastewater.
Reduced expenditures due to nitrogen and phosphorus fertilisers, which was assessed in monetary
terms by multiplying the cost of avoided fertilisers by the reduction in their use.
Decrease in diffuse water pollution, which was evaluated in monetary terms, using the cost of
nitrogen and phosphorus removal.

The latter two were related to the modernisation of irrigation, which reduces the need for water abstraction
and also the amount of fertilisers that leak into aquifers.
The benefits related to other measures were not assessed because the necessary information was not
available
Table 12 Benefits of the BAU LoE in the Guadalquivir RBD
Benefit

Methodology

Unit of
measurement

Actual
situation

Expected value
BAU LoE

Beneficiaries

Improved water
availability for water
users
Reduced
expenditures due to
fertilisers

Reduced
water
abstraction

m3

149,900,000

76,722,000

Water users

Avoided costs

Thousand
euros

2,085

1,880

Farmers

Removal of
nitrogen and
phosphorus

Thousand
euros

7,085

4,281

Water
utilities

Decrease of diffuse
water pollution

As in the Jucar RBD, only one measure was included in the HI LoE: the extension of Codes of Good Practices
for the fertilisation of crops in non-mandatory areas, i.e. outside the Nitrate Vulnerable Zones, for nitrogen
fertilisation. The related reduction in nitrogen is calculated using the PATRICAL model (see Box 4). Table 13
summarises the related benefits, which were calculated as explained above.
Table 13 Benefits of the HI LoE in the Guadalquivir RBD
Benefit

Methodology

Unit of
measurement

Actual
situation

Expected value
HI LoE

Beneficiaries

Reduced
expenditures due to
fertilisers

Avoided costs

Thousand
euros

16,549

13,194

Farmers

Decrease of diffuse
water pollution

Removal of
nitrogen and
phosphorus

Thousand
euros

2,776

2,213

Water
utilities

5.4.2 General considerations
Whereas information on costs and outcomes can be found in many RBMPs, with different
degrees of detail, benefits and biodiversity improvements to be expected from measures
are mostly not assessed by River Basin Authorities. This means that they had to be assessed
independently, using different sources and assumptions.
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A lack of information on benefits is not, however, a general criticism of RBMPs. While some
information on benefits might be expected in the economic analysis required by Art. 5 of the
WFD, the legal objectives of the WFD are based on outcomes (status of water bodies), rather
than the benefits that improved status brings.
Some benefits were easier than others to assess. In general, those related to reduced
expenditures for water and fertilisers and the increased water availability were relatively
straightforward.
However, benefits to fishers, aquaculture and visitors were assessed (only in the East Aegean
RBD) without demonstrating a clear cause-effect chain between measures, outcomes and
benefits, but simply assuming that the measures would lead to improved water quality, and
consequently to improved opportunities for aquaculture and tourism in the addressed water
bodies. This is because there are many factors that have an impact on aquaculture and
tourism activities, together with water quality (e.g. infrastructure, economic factors,
characteristics of the water bodies). This approach allowed the analysis to bypass the
problems related to double counting, as it was assumed that the combination of the measures
included in the two levels of effort would result in improved water quality.
Because of the complexity of water policy, the methodology developed here may be more
effective when there are few, important pressures and only a limited number of measures
to address them, in order to have a limited number of synergies and interactions, such as the
cumulative effect of fish passes on a long river (where several measures may be needed to
restore breeding migratory fish populations). For example, water acidity is a key pressure in
Sweden, and 66% of the budget of the Helge RBMP is used for liming, which is the main
measure used to address acidification. In this case, a cost benefit analysis is relatively
straightforward, and simply consists of comparing the costs of different liming modalities
(from air, from boat, with a doser) with the expected benefits due to the reduction in acidity
to be expected from each of them. The same applies in the case of water supply and waste
water treatment measures in the East Aegean RBMP and targeting specific local pollution
from mining activities.
The proposed methodology was found to be well able to collect and present information
on benefits. In particular, the flexibility of the methodology to include monetary, quantitative
and qualitative information allowed appraisers to avoid assumptions and extrapolations of
values calculated elsewhere. The main challenge occurs where there are multiple
interactions between measures, outcomes and benefits. In general, it must be noted that the
risk of double counting and the difficulties relating to unclear demonstrable cause-effect link
between measures and benefits. This is especially the case where there are multiple
interactions. However, this problem is not unique to the multi-criteria approach proposed in
this report, but would also occur in a standard Cost-Benefit Analysis – in fact, it is inherent in
the complexity of water policy itself.
These challenges can be mitigated by providing a clear textual narrative description of the
benefits and how they arise, alongside the completed Excel table, to complement missing
quantitative information and give at least a broad overview of the benefits to be expected.
Such a narrative is also useful in communicating results to stakeholders.
In conclusion, there are significant challenges gathering information on benefits, in
particular in a way that is robust in relation to the estimated outcome arising from a measure,
although this would be a challenge for any methodology that seeks to identify individual
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benefits. However, with time River Basin Authorities will be able to collect more information
than is currently available. The guidance document developed here can provide a useful
support to choosing the most appropriate and relevant methodologies to assess new benefits.
The identification and quantification (where possible) of benefits would be enhanced if this
were undertaken as part of active stakeholder consultation (as encouraged by the WFD).
This would not only allow an understanding of the importance of benefits and their extent to
be developed, it would also foster a dialogue on the comparison of benefits to costs of
measures. With the involvement of River Basin Authorities, more benefits could be assessed
in the future, following the guidance document.
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Table 14 Assessment of benefits in four RBDs

East Aegean

Arges Vedea

Reduced health risks

Improved availability
of
fish
for
professional fishers

Improved availability
of
fish
for
recreational fishers

Improved
availability

Share of rivers with
improved state (%)
+
Qualitative
score
(scale: 0-3)

Improved
recreational
experience
(not
fishers)
Share of rivers with
improved state (%)
+
Qualitative
score
(scale: 0-3)

Number of residents
in the area where the
measures take place

Potential increase in
the
aquaculture
turnover due to
improved
water
quality
(million
euros)

Qualitative
(scale: 0-3)

Qualitative
(scale: 0-3)

Water
available
thanks to water
efficiency measures
(m3/year)
Increased
water
availability due to
improved irrigation,
replacement of water
resources
from
overexploited WBs
and
use
of
regenerated
wastewater (m3).
Increased
water
availability due to
improved irrigation,
replacement of water
resources
from
overexploited WBs
and
use
of
regenerated
wastewater (m3).

Jucar

Guadalquivir
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score

score

water

Reduced
expenditures due to
water use

Water
available
thanks to water
efficiency measures
(m3/year)

Reduced water costs
for end users due to
reduced water losses
(thousand
euros/year)

Reduced
expenditures due to
fertilisers

Reduced expenditure
due to N and P
fertilisers (thousand
euros/year)
Reduced
expenditures
for
fertilisers due to the
modernisation
of
irrigation (thousand
euros/year)

Reduced
expenditures
for
fertilisers due to the
modernisation
of
irrigation (thousand
euros/year)

Diffuse
water
pollution decrease

Avoided cost for
nitrogen
and
phosphorus removal
(thousand
euros/year)

Avoided cost for
nitrogen
and
phosphorus removal
(thousand
euros/year)

5.5

Step 5. The assessment of biodiversity improvements

The indicator chosen to assess biodiversity improvements is the number of water bodies in
poor/bad/medium status that would reach good or high status as a result of the measures
in the two levels of effort for 1) fish, 2) benthic invertebrates and 3) macrophytes (three of
the four biological quality elements that are used to assess the ecological status of water
bodies under the WFD).
Biodiversity improvements were only assessed by 2 RBDs. For the East Aegean RBD, the
water bodies in bad and poor ecological status were analysed to establish the reasons of the
status as far they relate to the conditions favouring the presence of fish, benthic invertebrates
and macrophytes. Then, based on the expected outcomes of the measures as indicated in the
Programmes of Measures, the number of water bodies where the population of fish, benthic
invertebrates and macrophytes is expected to increase was estimated. The percentage of
improvement was estimated for each category by dividing the number of the water bodies
with improved conditions by the total number of water bodies in bad or poor ecological
status. Box 6 shows the assessment carried out in the Arges Vedea RBD.
In general, for RBDs where a wide range of measures are needed to improve water quality,
a clear cause-effect link between a measure and its impact in terms of biodiversity
improvements may be more difficult to identify and there may be a risk of double counting.
Involving relevant stakeholders and experts in the assessment of biodiversity improvements
can improve the robustness of the analysis, while also fostering a dialogue on the comparison
of biodiversity improvements to costs of measures.
Box 6 The assessment of biodiversity improvements in the Arges Vedea RBD (Romania)
Biodiversity was assessed in the Arges Vedea RBD in a qualitative scale from 1 to 5, which was defined as
follows:
•
•
•
•
•

1 = 100% of rivers in Good Status (GS) (the status of other water bodies like lakes and reservoirs is
not assessed)
2= between 75 and 99% of rivers in GS
3= between 50 and 74% of rivers in GS
4= between 25 and 49% of rivers in GS
5= between 0 and 24% of rivers in GS

The status of 63 rivers in the Arges Vedea RBD was assessed by the River Basin Authority regarding
populations of fish. Of these, 50 have high and good ecological status (37% of the total), 11 have moderate
status and 2 have poor ecological status. However the status of a further 68 rivers (88% of the total) has not
been assessed yet. For this reason, a score of 3 has been assigned to the actual situation, assuming that half
of the rivers for which no information is available are in Good Status
The River Basin Authority estimates that the measures included in the Programme of Measure will be such
that all water bodies in the RBD will reach good status. Therefore, a score of 1 was assigned to both the BAU
and the HI LoE, as the measures already secured (i.e. those in the BAU LoE) will be enough to ensure the
achievement of good status.
As regards benthic invertebrates, the status of 134 rivers was assessed by the River Basin Authority for this
parameter. Of these, 132 have already high or good status and 2 have a moderate status (19 rivers are not
assessed), i.e. at least 86% of the river have reached GS. For this reason, a score of 2 was assigned to the
actual situation. It was assumed that the measures included in the BAU LoE will be enough to reach good
status in all water bodies and hence a score of 1 was given to both the BAU and HI LoE.
There are not available monitoring data for assessment of the ecological status of macrophytes.
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Table 15 Biodiversity improvements of the BAU and HI LoE in the Arges Vedea RBD (scale: 1-5)
Actual situation

Actual situation

BAU and HI LoE

Fish population

3

1

Benthic
invertebrates

2

1

Macrophytes

-

-

5.6

Related outcomes
• Reduction of BOD
• Reduction of nitrogen
• Reduction of phosphorus
• Reduced concentration of pesticides
(trifluralin) in water
• Reduced concentration of copper
-

Step 6. Comparative analysis

5.6.1 Overview on the main results of the comparative analysis
A comparative analysis was performed only for the four RBDs for which at least some of the
benefits were assessed, i.e. the Arges Vedea, East Aegean, Jucar and Guadalquivir RBDs. Box
7 shows the comparative analysis carried out in the East Aegean RBD.
Box 7 The comparison of costs and benefits in the East Aegean RBD (Bulgaria)
Table 16 summarises the costs and benefits of the measures included in the BAU and HI LoE in the East Aegean
RBD. The measures in the HI LoE that result in the biggest difference in terms of outcomes and benefits
compared to the BAU LoE are those that require significantly higher investments.
The most significant differences in the outcomes of the two LoEs (between 20% and 54%) are those associated
with measures aiming at the reduction of specific pollutants (manganese, iron, cadmium, copper, nickel). The
reduction of phosphorus pollution is 30% higher in the HI LoE than in the BAU one. The measures that
contribute to the reduction of these specific pollutants are the most expensive ones, including the
construction of industrial WWTPs, the treatment of waters from the mining industry; the recovery of
damaged elements of compromised landfills for mining waste; the construction of drainage systems on the
territory of landfills for mining waste; the improvement of exploitation and management of tailing ponds, the
construction of engineering barriers and two measures related to urban waste water collection and
treatment.
The benefits for which the difference between the BAU and HI LoEs is larger are those related to the reduction
of health risks and the reduced expenditures resulting from the decrease of water supply losses. This is
because the planned expenditures in the improvement of the public water supply network in the HI LoE is
double the expenditure in the BAU LoE.
Regarding the reduced health risk, it should be kept in mind that this benefit is estimated based on the
assumption that the whole population living in the area will benefit from the implementation of the
measures, which is an overestimation. Many measures contribute to the benefit of reduced health risk, and
most of them are associated with urban waste water treatment. Measures related to the reduction of nutrient
pollution from agriculture and measures aimed at the remediation of contaminated sites and reduction of
industrial pollution also contribute to this benefit.
Table 16 Costs of benefits of the measures included in the BAU and HI LoE in the East Aegean RBD
Costs and Benefits

Methodology

Total costs per year

Investment and Operation
and Management costs (in
actual prices)
Number of people that
may experience health
problems
related
to
contaminated water

Reduced health risks
from
exposure
to
microbial
contaminants, nitrates,
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Unit
of
measurement
Thousand
euros

Number
people

of

BAU LoE

HI LoE

5,019.09

13,436.62

31,013

0

pesticides, and other
contaminants
Improved availability of
fish in rivers/lakes for
professional fishers

Improved availability of
fish in rivers/lakes for
recreational fishers

Improved recreational
experience (not fishers)

Improved
water
availability for water
users
Reduced expenditures
due to water use for
industry,
water
utilities/
domestic
users, agriculture

Increased added value or
turnover
of
the
fishery/aquaculture
sector
Increased expenditures
related to recreational
activities (e.g. hotels,
restaurants,
tourist
operators, lettings)

Thousand
euros

7,200

7,300

Thousand
euros

0

0

Improvement
in
recreational experience

Qualitative
scoring (scale:
0-3)

1

1

Increased expenditures
related to recreational
activities (e.g. hotels,
restaurants,
tourist
operators, lettings)

Thousand
euros

0

0

Improvement
in
recreational experience

Qualitative
scoring (scale:
0-3)

1

1

Reduced
abstraction

m3

14,000,079

13,988,698

Thousand
euros

71,703

63,736

water

Avoided costs

Difference between the costs of the two LoEs
In general, the difference between the costs of the HI and the BAU LoE is higher in some
RBDs than in others The River Basin Authority of the Arges Vedea RBD estimates that 93% of
its water bodies will reach the environmental targets by 2021 and that all water bodies will
achieve Good Status by 2027. For this reason, only seventeen new measures were included
in the HI LoE (eleven focussing on the prevention/control of diffuse pollution from urban
areas, including individual collection systems and wastewater treatment, which are not
secured in the RBMP; two measures related to research activities24; four measures related to
the improvement of the water supply networks, which are not included in the BAU LoE
because they do not target water bodies in poor/bad status). Therefore, the costs of the HI
LoE are only 3% higher than the ones of the BAU LoE.
In contrast, the investments of the HI LoE in the East Aegean RBD are more than twice as high
as those of the BAU LoE (see. The difference derives mostly from the modernisation of the
water supply infrastructure, which is not currently planned, but would greatly improve water
efficiency in the RBD. In addition, investments in water collection and treatment from small
settlements also result in significant additional costs in the HI LoE.
24

These research studies aim to 1) analyse unknown significant anthropogenic pressures related to the potential
emissions of cadmium, mercury, lead, nickel; 2) develop models to follow in time and space the water level of
the aquifers; 3) monitoring mercury in sediments in water where the concentration of mercury in fishes exceeds
the legal obligations,
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With regard to the two Spanish RBDs, the HI LoE included additional good agricultural
practices, the costs of which were 28% and 34% higher than the costs of the measures
included in the BAU LoE respectively in the Guadalquivir and Jucar RBDs. As shown in the two
Spanish RBDs, the enforcement of codes of good agricultural practices included in the HI LoE
has a low cost, although considerable dissemination and advisory effort is required. The
reduction of nutrients emissions into freshwater because of the modernization of irrigation
areas (included in the BAU LoE) is less cost-efficient for this particular benefit, but has many
other considerable economic, social and environmental benefits.
Differences between the benefits of the two LoEs
The difference between the benefits in the two LoEs in the East Aegean RBD is discussed in
Box 7. As regards the other three RBDs, the benefits of the HI LoE are only slightly higher than
those in the BAU LoE. This is because the HI LoE have only a few incremental measures with
respect to the BAU LoE.
As explained before, in the Arges Vedea RBD only seventeen additional measures were
included in the HI LoE with respect to the BAU one. The only additional benefit E is the
increased water availability due to the improvement of the water network, which increases
from 42.9 to 69.3 million m3.
As regards the two Spanish RBDs, only one measure is included in the HI LoE (the application
of Good Agricultural Practices for nitrogen fertilisation) –see Box 4 and 5. Only two benefits
were assessed for this measure, i.e. 1) the reduced expenditures for nitrogen fertilisers, 2)
the reduced expenses for nitrogen and phosphorus removal in the water.
5.6.2 General considerations
In many cases, it is difficult to establish direct causal links between measures, outcomes and
benefits, and to find enough information to assess benefits. This is the reason why only a
limited number of benefits were assessed, i.e. those for which data could be more easily
found and calculated. However, with increased budget and time, the relationship between
measures, outcomes and benefits will be increasingly studied, and the impact matrices will
be populated with additional and more robust information.
The results of the testing show that the methodology is able to collect and present data on
the benefits of the application of measures necessary to meet EU water policy objectives,
and it is a good way to collect and systematise the information that is needed to compare the
costs and benefits of water measures and to support the policy-making process.
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6

Conclusions and recommendations
6.1

A bottom-up multicriteria methodology for assessing costs and benefits of
measures: SWOT analysis

A useful way to examine the results of the testing of the methodology is to perform a SWOT
analysis, i.e. to discuss strengths (S), weaknesses (W), opportunities (O) and threats (T) of
the methodology. The first two are internal factors, whereas opportunities and threats are
due to the external environment. Table 16 provides a summary of the main conclusions of
the SWOT analysis arising from the testing of the methodology.
Table 16 SWOT analysis of the methodology
Strengths
• Transparency in use and presentation.
• Usefulness for communication and
engagement with all relevant stakeholders.
• High political acceptability due to
transparency – no hidden assumptions and
extrapolations.
• More robust and reliable data provided by
the bottom-up approach than possible
alternative top-down approaches
• Negative impacts cannot be outweighed by
positive ones
• Clear evidence of where there are datagaps and need for analysis.
• Flexibility and possibility to add data over
time – the methodology is not a “one-off”
analysis.
Opportunities
• Reporting requirements under the WFD
and other EU water law.
• Preparation of the 3rd RBMPs
• Application of the Urban Waste Water
Treatment Directive (UWWTD) and the Flood
Directive (FD)
• Ongoing ex post evaluation of the Water
Framework Directive and the UWWTD

Weaknesses
• Need for detailed information at the RBD level
(which is not always available).
• Incomplete picture resulting from lack of data,
possibly resulting in misleading policy
recommendations
• Difficulties in choosing and assessing measures
for the high level of effort where there are no or
few exemptions based on costs.
• Limited capacity to compare measures, their
costs and benefits across RBDs.
• Methodological challenges due to synergies
and thresholds, and related risk of double
counting
• Possible difficulty to interpret the results
because indicators are not aggregated.
Threats
• Lack of funds and/or political will to carry out
proper assessments, especially of benefits.
• Political sensitivities, e.g. river basin
authorities may feel that the high level of effort
implies that they are not doing enough.

6.1.1 Strengths
The most important strength of the methodology discussed in this report is transparency. In
fact, since monetary assessment is used only for some benefits and since indicators are not
aggregated into a single figure, there is limited need for extrapolations, assumptions and
weighting (and the related loss of information and subjectivity that this would imply). For this
reason, the methodology is a useful tool to communicate policy objectives and their
justification at different scales, as well as to engage all relevant stakeholders, including River
Basin Authorities.
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Transparency is also important for the political acceptability of the analysis of costs and
benefits of water measures, as there is no need for assumptions and extrapolations that
authorities and/or stakeholders may find difficult to understand and accept.
The methodology may provide more limited information than alternative approaches based
on top-down calculations and extrapolation of data obtained elsewhere, but the information
that it does provide is more robust and reliable.
In this sense, multi-criteria analysis is more flexible than standard Cost-Benefit Analysis (CBA),
because where monetisation of benefits is difficult or impossible, it provides the option of
using quantitative and qualitative indicators.
This feature allows more transparency also in the sense that a positive impact cannot be
outweighed by a negative one, as it is the case when assessing all impacts in monetary units
and aggregating them, and thereby a clear information is provided on pros and cons of
measures, including possible synergies and trade-offs.
The adopted bottom-up approach provides more reliable and robust information (when
available) than top-down approaches, where data result from modelling with high data
uncertainty. In fact, the Excel file is to be filled with information provided by River Basin
Authorities and local experts, who have first-hand information on policy priorities, local
problems and specificities.
By avoiding measuring all costs and benefits in monetary units and then aggregating them, as
done in CBA, this methodology is also useful to highlight data gaps and need for analysis.
A further strength is that future application of the methodology need not be a “one-off” event
– the way that data are included means that further data can be added as they become
available, so that understanding of costs and benefits of measures by, for example, River
Basin Authorities, can be incrementally improved.
6.1.2 Weaknesses
The most important weakness of the methodology is that it is data/information intensive, as
compared to methodologies where indicators are calculated top down using extrapolated
data and modelling. For this reason, it is work-intensive and hence expensive.
Data availability varies widely across RBDs. For example, the RBMPs of the Helge and East
Aegean RBDs are very detailed and provide exhaustive information on the costs and expected
outcomes of the planned measures, and even of “possible” (i.e. not yet secured) measures.
On the other end of the spectrum, the available data on the Elbe and Rhone RBMPs are quite
incomplete and do not include the information required to apply the methodology illustrated
in this report. In general, RBDs covering more federal states such as in Germany creates a
more complex situation, as information is collected in different ways and with different
degree of detail in different states.
This heterogeneity in the availability and detail of information is a major issue in the
application of the methodology. Indeed, the extent of poor availability of data was
unexpected, given the degree of analysis required by the implementation of the WFD – on
expected outcomes of measures, costs of measures and any justifications on disproportionate
costs. In particular, information was particularly poor for pressures deriving from agriculture,
which is unfortunate given the problems that these pressures are causing for the achievement
of WFD objectives.
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Insufficient data result in the risk of an incomplete picture (e.g. only showing limited benefits
of measures), which may result in misleading policy recommendations. However, in a context
of limited data availability, data extrapolated using a top-down approach tend to be
unreliable and therefore they also can be unsuitable to inform the policy-making process.
Data limitations proved problematic in this study and they are a concern if this methodology
were to be applied more widely. In order to reduce this risk, the best way forward is to ensure
that in assessing the costs, outcomes and benefits of measures, the starting point should be
a narrative account of these interactions – what is a measure expected to deliver? This
qualitative description of the expected outcomes and benefits can at least provide a
framework to help understand the general context and the most important outcomes and
benefits to be expected from measures.
Due to the complex interactions, assessing outcomes and benefits of water measures entails
inherent difficulties, as different measures can combine to deliver an outcome/benefit and
an outcome/benefit may need different measures to occur. Also, a benefit may result from
different outcomes, and there may be synergies and thresholds in the relation between
outcomes and benefits. These synergies and interactions result in a significant risk of doublecounting. In some cases, this can make it difficult to assess the impact of a specific measure.
The approach taken in the analyses presented in this report consisted in separately assessing
the outcomes resulting from each measure and discussing them independently in order to
simplify the analysis.
The methodology is a bottom-up approach. For this reason, care should be taken in
comparing results from different RBDs. Indeed, the methodology was designed to support
local decision making and, therefore, comparability was not a driver.
Finally, some can see the lack of aggregation across benefits as a weakness of the
methodology, as it makes interpreting results more difficult than in a standard Cost Benefit
Analysis. However, this is also the main strength of the methodology, as transparency is key
to fostering a wide policy debate and show trade-offs among alternative options.
6.1.3 Opportunities
The main opportunity for this methodology is the requirement to report measures, together
with their costs and outcomes, under the Water Framework Directive (WFD) and other EU
water law. A detailed methodology has been prepared to homogenise reporting for the WFD
(European Commission, 2006), and all RBMPs reported by EU Member States are available in
the WISE-WFD database hosted by the European Environment Agency25. This represents a
very detailed pool of homogenised information which can be used to apply the methodology
illustrated in this report.
Looking ahead, there are clear opportunities to take forward improved assessment of the
costs and benefits of measures for EU water policy and the workshop held on 20th June 2018
to discuss the development of this methodology showed that several stakeholders viewed a
multicriteria approach as preferable. The development of the 3 rd RBMPs is already taking
place and there will be a challenge to introduce new measures necessary to meet the 2027

25

https://www.eea.europa.eu/data-and-maps/data/wise_wfd
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deadline. Showing the benefits that these measures will bring will be important and this is a
strong opportunity for the proposed method.
Beyond the WFD, there are further major investment challenges to meet EU water objectives.
In several Member States the Urban Waste Water Treatment Directive (UWWTD) is still not
fully implemented and flood protection is a major issue requiring investment across much of
the EU. Understanding the benefits that individual investments will deliver is critical in
ensuring these investments are made and this methodology can support this. Thus, the
methodology can inform future investment plans and related planning processes, such as
Operational Programmes under Cohesion Policy.
As noted in the introduction, there are two ongoing ex-post evaluations (the Fitness Check
and evaluation of the UWWTD). This methodology would not be applied within these
processes, but the approach here is important conceptually to understand key elements of
evaluation, such as efficiency. Beyond that, however, understanding costs, benefits and the
decisions which have led to choices of measures is fundamental to understanding the
effectiveness of legislation and even its relevance. Thus, there is an important contribution to
be made in these policy evaluation processes.
6.1.4 Threats
The assessment exercise presented in this report incurred in some policy sensitivities. Some
River Basin Authorities were wary of the idea itself of a high level of effort, as if this implied
that they did not do whatever was in their power to improve the environmental conditions of
their RBDs.
When River Basin Authorities were less co-operative or unable to provide data, some
researchers were reluctant to carry out independent assessment that were not
underpinned and approved by River Basin Authorities.
Another threat is a lack of funds or political will to collect the information that is still not
available but is necessary to the correct application of the methodology.
The challenge of data needs for the methodology is partly a weakness (see above), but also a
threat. This is because, while many of the data are water or environment related (e.g. on
water body status and outcomes), other data are economic, social, etc., and River Basin
authorities may not be permitted access to these data.
6.2

Recommendations

The implementation of measures to deliver EU water policy can result in significant costs,
whether from public funds or by the private sector (which may pass on costs to consumers).
For this reason, it is important for stakeholders to understand when such spending is
justified. This can be done by demonstrating the benefits that improved water quality, water
quantity and flood protection bring.
The experience of testing the methodology in the eight RBDs showed that the approach to
the choice of measures in the 2nd RBMPs and the application of disproportionate cost
decisions have often failed to take account of basic information on costs and benefits. Lack
of measures for many agricultural pressures (except for abstraction and measures derived
from the Nitrates Directive) illustrate this.
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An improved effort from the River Basin Authorities to collect and systematise data on the
expected impact of water measures may allow for transparency in highlighting benefits and,
therefore, justify introduction of new measures.
There are sensitivities to introducing measures for particular sectors at Member State level
to deliver EU water policy objectives (e.g. Boeuf, 2016). The transparent presentation of data
on the benefits of these measures alongside the costs can provide the basis for all
stakeholders to understand the importance of those objectives. This is turn can help to
frame better the formulation of measures and their application. In so doing, the
implementation gap for EU water policy can begin to be closed.
Therefore, it is recommended that:
•
•
•
•
•

A bottom-up, multicriteria approach is used by River Basin Authorities to assess the
costs and benefits of measures, as this allows for all costs and benefits to be captured
and for transparency of communication with stakeholders.
Member States should aim to fill the data and information needs to inform the
assessment of the costs and benefits of measures, in particular information on the
benefits, for which data are significantly lacking.
It would be particularly useful if River Basin Authorities, in developing the 3rd RBMPs,
undertook consultations with stakeholders to scope and further explore the benefits
that measures can bring.
Member States should ensure that assessment of benefits is improved in the
development of the 3rd RBMPs and in investments planning for critical water
infrastructure.
The full range of benefits that measures deliver should be taken into account in the
Fitness Check and evaluation of the UWWTD.
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List of acronyms
CBA: Cost Benefit Analysis
CCs: Capital Costs
EQS: Environmental Quality Standards
FD: Flood Directive
FD: Flood Directive
GEP: Good Ecological Potential
GES: Good Ecological Status
GS: Good Status
KTMs: Key types of measures
LoE: Level of Effort
ND: Nitrates Directive
OMC: Operation and Management Costs
PoMs: Programme of Measures
RBA: River Basin Authorities
RBD: River Basin District
RBMP: River Basin Management Plan
UWWTD: Urban Waste Water Treatment Directive
UWWTP: Urban Water Treatment Plant
WFD: Water Framework Directive
WWTP: Waste Water Treatment Plant
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Annex I KTMs as detailed in the WFD Reporting Guidance
KTM1. Construction or upgrades of wastewater treatment plants
KTM2. Reduce nutrient pollution from agriculture
KTM3. Reduce pesticides pollution from agriculture.
KTM4. Remediation of contaminated sites (historical pollution including sediments,
groundwater, soil)
KTM5. Improving longitudinal continuity (e.g. establishing fish passes, demolishing old dams)
KTM6. Improving hydromorphological conditions of water bodies other than longitudinal
continuity
KTM7. Improvements in flow regime and/or establishment of ecological flows
KTM8. Water efficiency, technical measures for irrigation, industry, energy and households
KTM9. Water pricing policy measures for the implementation of the recovery of cost of water
services from households
KTM10. Water pricing policy measures for the implementation of the recovery of cost of
water services from industry
KTM11. Water pricing policy measures for the implementation of the recovery of cost of
water services from agriculture
KTM12. Advisory services for agriculture
KTM13. Drinking water protection measures (e.g. establishment of safeguard zones, buffer
zones etc.)
KTM14. Research, improvement of knowledge base reducing uncertainty
KTM15. Measures for the phasing‐out of emissions, discharges and losses of Priority
Hazardous Substances or for the reduction of emissions, discharges and losses of Priority
Substances
KTM16. Upgrades or improvements of industrial wastewater treatment plants (including
farms).
KTM17. Measures to reduce sediment from soil erosion and surface run‐off
KTM18. Measures to prevent or control the adverse impacts of invasive alien species and
introduced diseases
KTM19. Measures to prevent or control the adverse impacts of recreation including angling
KTM20. Measures to prevent or control the adverse impacts of fishing and other
exploitation/removal of animal and plants
KTM21. Measures to prevent or control the input of pollution from urban areas, transport
and built infrastructure
KTM22. Measures to prevent or control the input of pollution from forestry
KTM23. Natural water retention measures
KTM24. Adaptation to climate change
KTM25. Measures to counteract acidification

62

Annex II Examples of discount rates
Table 17 Examples of discount rates
Institution
Stern Review on the
economics
of
climate
change
European
Commission
(Better Regulation)
European
Commission
(Cohesion policy 2014-2020)
New Zealand Government
(infrastructure
including
water)
UK Government

IPCC (developed countries)
U.S.
Environment
Protection Agency

Danish
Environment
Ministry
Danish Ministry of Finance
University of Valencia
Commissariat Général du
Plan
Commissariat général à la
stratégie et à la prospective

Social discount rate
3.5% up to 30 years, gradually declining to 1.4% in
year 50

Reference
Stern (2006)

4.0%

European
Commission (2015a)
European
Commission (2015b)
New
Zealand
Government (2008)

5% for Cohesion countries, and 3% for other Member
States
6.0%

3.5% for years 1-30, 3% for years 31-75, 2.5% for
years 76-125, 2% years 125-200, 1.5% for years 201300, and 1% for longer periods
4–6%
Intra-generational rate: ~3% (based on market
interest rates)
Intergenerational rate (+50 years): 0.5%, 2.5%, 3%,
5%
3% (real rate of interest after tax)
6-7% (consumers rate of time preference and
opportunity costs)
2 % and 3% (used to compare results in a sensitivity
analysis)
4%, with a decreasing rate after 30 years
2.5% to 2070, gradually declining to 1.5%
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HM Treasury (2011)
IPPC (2007)
EPA (2010)

Dubgaard
(2002)

et

al.

Molinos-Senante
(2011)
Lebègue, Baumstark
and Hirtzman (2005)
Quinet
and
Baumstark (2013)

Annex III Measures chosen in the eight RBDs
Table 18 Measures selected in the East Aegean RBD (Bulgaria)
LoE

KTM 1 Construction or
upgrades of wastewater
treatment plants

KTM 2 Reduce nutrient
pollution from agriculture

BAU

• Construction/
rehabilitation of sewerage
network in settlements
above 10 000 p.e. (6
locations)
• Construction/modernisat
ion of WWTPs (above 10
000 p.e) in 4 locations
• Construction/
rehabilitation of sewerage
network in settlements
above 10 000 p.e. (in 9
additional locations)
• Construction/
modernisation of WWTPs
(above 10 000 p.e) in
additional 9 locations

Application
of
good
agricultural practices in a
number of municipalities

HI

KTM4 Remediation of
contaminated
sites
(historical
pollution
including
sediments,
groundwater, soil)
Remediation
of
old
pollution from mining in
the
Panagiurishte
municipality

KTM8 Water efficiency,
technical measures for
irrigation,
industry,
energy and households

KTM 21 Measures to
prevent or control the
input of pollution from
urban areas, transport
and built infrastructure
Construction
of
engineering barriers to
reduce pollution from
urban areas in the
Panagiurishte municipality

Construction of industrial
WWTP - treatment of
waters
from
mining
industry in the Zlatitsa
municipality

Recovery of damaged
elements of compromised
landfills for mining waste;
construction of drainage
systems on the territory of
landfills for mining waste;
and
improvement
of
exploitation
and
management of tailing
ponds in the Zlatitsa
municipality

Rehabilitation of water
supply networks in various
locations of the RBD

Further improvements of
the water supply networks
in various locations of the
RBD
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KTM16
Upgrades
or
improvements
of
industrial
wastewater
treatment
plants
(including farms).

Table 19 Measures selected in the Helge RBD (Sweden)
LoE

KTM 1 Construction or
upgrades of wastewater
treatment plants

KTM 2 Reduce nutrient
pollution from agriculture

BAU

• Increase phosphorus
separation in wastewater
treatment plant in
Häradsbäck with a
precipitation agent that
reduces nutrient effluent
by 95%.
• Update single house hold
waste water treatment
from poor to normal
standard (with 70 %
reduction of phosphorous)
in Häradsbäck
• Update single house hold
waste water treatment
from normal to high
standard (90% reduction
of phosphorus) in
Häradsbäck

Structural liming of arable
land in Kristianstad, in
order
to
reduce
phosphorus losses and
sediment transport, thus
improving the turbidity in
lakes and reducing the
leaching of particulate
bound pesticide residues
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KTM4 Remediation of
contaminated
sites
(historical
pollution
including
sediments,
groundwater, soil)
Remediation
of
contaminated site (dry
cleaner) in Kristianstad

KTM
5
Improving KTM 13 Drinking water
longitudinal
continuity protection measures (e.g.
(e.g. establishing fish establishment
of
passes, demolishing old safeguard zones, buffer
dams)
zones etc.)
Establishing fish pass • Revision of water
bypassing power plant in protection area in
use in Osby
Kristianstad
• Establish of water
protection area in
Kristianstad

KTM 25 Measures to
counteract acidification

• Liming with doser south
of Ljungby
• Liming from boat south
of Ljungby
• Liming from air south of
Ljungby

LoE

KTM 1 Construction or
upgrades of wastewater
treatment plants

KTM 2 Reduce nutrient
pollution from agriculture

HI

• Update single house hold
waste water treatment
from normal to high
standard (90 % reduction
of phosphorous) in
Häradsbäck
• Update single house hold
wastewater treatment
from poor to normal
standard (70% reduction
of phosphorus) in
Häradsbäck, east of
Älmhult
• Increase phosphorus
separation in wastewater
treatment plant using a
precipitation agent that
reduces nutrient effluent
by 95%, in Häradsbäck

• Establish a new wetland
in Kristianstad (a
phosphorus pond, i.e. a
sedimentation pond on or
near farmland for the
retention of phosphorus
and nitrogen)
• Structural liming of
arable land in Kristianstad
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KTM4 Remediation of
contaminated
sites
(historical
pollution
including
sediments,
groundwater, soil)
• Remediation of a
contaminated site, a
former dry cleaner in Osby
• Remediation of
contaminated site, a
former steel industry in
Osby
• Remediation of
contaminated site, a
former junk yard in
Kristanstad

KTM
5
Improving
longitudinal
continuity
(e.g. establishing fish
passes, demolishing old
dams)
Establishing a fish pass
bypassing power plant in
use in Osby

KTM 13 Drinking water
protection measures (e.g.
establishment
of
safeguard zones, buffer
zones etc.)
Establish
new
water
protection
areas
in
Kristianstad

KTM 25 Measures to
counteract acidification

Liming with doser in South
of Ljungby

Table 20 Measures selected in the Elbe RBD (Germany)
LoE

KTM 2 Reduce nutrient pollution from
agriculture

BAU

• Measures to reduce direct nutrient
inputs from agriculture
• Measures to reduce nutrient inputs due
to leaching in the agricultural sector
• Measures to reduce nutrient inputs
resulting from drainage
• Measures to reduce nutrient inputs into
groundwater due to leaching in the
agricultural sector

HI

KTM5 Improving longitudinal continuity
(e.g.
establishing
fish
passes,
demolishing old dams)

KTM 6 Improving hydromorphological
conditions of water bodies other than
longitudinal continuity

• Measures to establish linear continuity
at dams, retention basins and fishponds
in the main stream
• Measures to establish/improve linear
continuity in weirs/barrages, cascades,
conduits and other hydraulic structures
in accordance with DIN 4048 and/or
19700 Part 13
• Technical and operational measures,
primarily for fish protection at hydraulic
installations

• Measures to improve habitats by
initiating/ allowing inherent dynamic
water body development
• Measures to improve habitats in
existing profile
• Measures to improve habitats in water
bodies through changes in watercourse
or bank or bed design
• Habitat improvement measures in bank
areas
• Measures to develop water meadows
and improve habitats
• Measures to improve the water balance
in standing waters
• Connection of side waters, old branches
(cross linking)
• Measures to improve bed load balance
and/or sediment management
• Measures to reduce pressures resulting
from bed load removal
• Measures to adapt/optimize water
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KTM 17 Improving hydromorphological
conditions of water bodies other than
longitudinal continuity
• Measures to reduce nutrient inputs by
creating riparian strips
• Measures to reduce inputs of nutrients
and fine material resulting from erosion
and runoff in the agricultural sector

LoE

KTM 2 Reduce nutrient pollution from
agriculture

KTM5 Improving longitudinal continuity
(e.g.
establishing
fish
passes,
demolishing old dams)
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KTM 6 Improving hydromorphological
conditions of water bodies other than
longitudinal continuity
body maintenance
• Measures to improve the morphology
of standing waters
• Measures to reduce pressures resulting
from structures for navigation, ports,
shipyards, marinas
• Measures to reduce pressures resulting
from bed load/sediment removal in
coastal and transitional waters
• Measures to reduce pressures resulting
from beach nourishment in coastal and
transitional waters
• Measures to reduce pressures resulting
from land reclamation in coastal and
transitional waters
• Measures to reduce other
hydromorphological pressures
• Measures to reduce other
hydromorphological pressures in
standing waters
• Measures to reduce other
hydromorphological pressures in coastal
and transitional waters

KTM 17 Improving hydromorphological
conditions of water bodies other than
longitudinal continuity

Table 21 Measures selected in the Vistula RBD (Poland)
LoE

KTM 1 Construction or upgrades of
wastewater treatment plants

BAU

Development and modernisation of the
sewage system in 43 localities

HI

KTM 2 Reduce nutrient pollution from
agriculture

Reduction of agricultural area from
18,859.45 km2 to 10,000 Km2 by 2027
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KTM6. Improving hydromorphological
conditions of water bodies other than
longitudinal continuity
• Development of a flood safety program
in the Creek Drwinka valley
• Maintenance of the Włocławek
Reservoir, by levelling the bed of the lake
(excavation of 5 mln. m3 of bottom
material within the channel/reservoir)
• The anti-flood protection of the lower
part of the River Vistula (re-construction
of old dikes)

KTM24. Adaptation to climate change

Construction of Międzyrzecze
reservoir

Table 22 Measures selected in the Arges Vedea RBD (Romania)
LoE

KTM 1 Construction or upgrades of
wastewater treatment plants

KTM 2 Reduce nutrient pollution from
agriculture

BAU

• Building of the UWWTPs in
agglomerations with more than 2.000
p.e. in 40 localities in13 WBs
• Modernization/extension of the
UWWTPs in agglomerations with more
than 2.000 p.e. in 2 localities
• Sludge Treatment Management in 6
localities in 3 WBs

• Applying the Code of Good Agriculture
Practice and Action Programmes in 37
localities

HI
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KTM14. Research, improvement of
knowledge base reducing uncertainty

KTM21. Measures to prevent or control
the input of pollution from urban areas,
transport and built infrastructure
• Extension of the sewage networks in
agglomerations with more than 2,000 PE
in PE in 113 localities, situated in 68 WBs
• Construction of sewage networks in
agglomerates larger than 2,000 PE in 70
localities, situated in 5 WBs

• Study on the development of
information sheets to determine the
potential emissions (point and diffuse
sources of pollution, natural background)
of cadmium, mercury, lead, nickel surface
waters and the identification of measures
to reduce/ eliminate the emissions from
such sources
• Research and application of models to
follow in time and space the water level
of the aquifers
• Monitoring of mercury in sediments on
the water bodies where there was
registered exceedance of the
concentration of mercury in the fish

• Measures to prevent or control the
input of diffuse pollution from urban
areas. Individual collection systems and
wastewater treatment in 27 localities
situated in 11 WBs

Table 23 Measures selected in the Jucar RBD (Spain)
LoE

KTM 1 Construction or
upgrades
of
wastewater
treatment plants

BAU

• Improvement of
UWWTPs in two
localities

HI

KTM2.
Reduce
nutrient
pollution
from agriculture

KTM5.
Improving
longitudinal
continuity
(e.g.
establishing
fish
passes, demolishing
old dams)
Improvement
longitudinal
connectivity in
Reconque river

Extension of codes of
good practices for the
fertilisation of crops
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KTM6.
Improving
hydromorphological
conditions of water
bodies other than
longitudinal
continuity

of Restoration
and
improvement of the
the riparian vegetation in
the mid and lower
stretches of rivers
Mijares and Veo.

KTM7. Improvements
in flow regime and/or
establishment
of
ecological flows

KTM8.
Water
efficiency, technical
measures
for
irrigation, industry,
energy
and
households

KTM 99

Measures for the Modernization of the • Improvement of
establishment
of irrigation system in hydraulic
ecological
flows. different localities
infrastructure, in order
Implementation and
to replace
adaptation
of
groundwater with
discharge elements of
surface water
main infrastructures.
• Water distribution
infrastructures from
the desalinization
infrastructure in Javea,
in order to replace
groundwater.
• Actions aiming at
enabling the use of
water coming from
different UWWTPs for
its reuse in agriculture
(infrastructure,
regeneration
treatments)

Table 24 Measures selected in the Guadalquivir RBD (Spain)
LoE

KTM 1 Construction or upgrades of
wastewater treatment plants

BAU

Improvement of UWWTPs in different
localities

HI

KTM2. Reduce nutrient pollution from
agriculture26

KTM8. Water efficiency, technical KTM 99
measures for irrigation, industry, energy
and households
Modernization of the irrigation system in • Basic infrastructure for the conveyance
different localities
of external resources to the surroundings
of the Doñana Natural Area.
• Purchase of water rights in the Doñana
Natural Area, allowing a reduction of
irrigation

Extension of codes of good practices for
the fertilisation of crops

26

KTM8 is closely related to KTM2, as it results in a reduced use of fertiliser per hectare and reduced return flows in modernized irrigated areas (irrigated area is 25% of
cultivated area and 70% of crop value added in Guadalquivir).
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Annex IV Outcomes assessed in the eight RBDs
Table 25 Assessed outcomes and related measures (I)
RBD

O1. Reduction of
BOD (mg/l)

O2. Reduction of
nitrogen ( mg/l)27

O3. Reduction of
phosphorus
( mg/l)

Arges Vedea

• Construction/
• Construction/
improvement of
improvement of
WWTPs
WWTPs
• Reduction of
nutrient
pollution from
agriculture
• Construction /
• Construction/
improvement of
improvement of
WWTPs
WWTPs
•
Application of
good
agricultural
practices to
reduce nitrates
pollution from
agriculture

• Construction/
improvement of
WWTPs
• Reduction of
nutrient
pollution from
agriculture
• Construction/
improvement of
WWTPs
• Application of
good agricultural
practices to
reduce nitrates
pollution from
agriculture

East Aegean

27

O4 Decrease in O5
Reduced
the urban areas concentration of
with
sewage pesticides
in
overflows
water (µg/l)
(number
of
discharges
not
connected to the
sewerage
network, km of
WBs
where
diffuse
urban
runoff prevents
the achievement
of env. objectives)
• Extension of
• Application of
sewage networks
good agricultural
in
practices
agglomerations
with more than
2,000

O6
Reduced
concentration of
priority
substances (PS) or
river basin specific
pollutants (RBSP)
(mg/l; µg/l –
depending on the
contaminant)

O7
Reduced
contaminated
sites
or
abandoned
industrial
sites
(number)

O8
Reduced
number of dams,
barriers and locks

O9-Reduced
water
bodies
affected
by
alterations
for
flood protection,
agriculture,
navigation
and
other
purposes
(number)

• Construction/
improvement of
WWTPs

• Construction/
improvement of
WWTPs
• Remediation of
contaminated
sites (historical
pollution
including
sediments,
groundwater,

• Measures to
prevent or
control the
adverse impacts
of fishing and
other
exploitation/rem
oval of animal
and plants

This outcome and the next one was assessed for the Arges Vedea RBD as the number of WBs that do not reach the EQS for nitrogen and phosphorus (29 at the moment,
0 in the BAU and HI LoE). Reduction of nitrogen was measured as load (kg/year or tonne/year), and not as concentration, in the Helge, Vistula and in the two Spanish RBDs.
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• Remediation of
contaminated
sites (historical
pollution
including
sediments,
groundwater,
soil)

Helge

•

Vistula

• New sewage
treatment plants
and connection to
the sewage
network

Guadalquivir

• Construction or

• Construction/
•
improvement of
WWTPs
• Improvement of •
single household
WWT
• Liming of arable •
land
• Sedimentation
•
pond for the
retention of
phosphorus and
nitrogen
• New sewage
•
treatment
plants and
connection to
the sewage
network
• Construction or •

Construction/
improvement of
WWTPs
Improvement of
single household
WWT
Liming of arable
land
Sedimentation
pond for the
retention of
phosphorus and
nirogen
New
sewage
treatment plants
and connection
to the sewage
network
Construction or
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soil)
Remediation of
old pollution
from mining
• Upgrades or
improvements
of industrial
wastewater
treatment
plants (including
farms).
• Measures to
prevent or
control the
input of
pollution from
urban areas,
transport and
built
infrastructure
• Remediation of • Establishing fish
contaminated
pass bypassing a
sites (a dry
power plant
cleaner, a steel
industry, a
former junk yard)

•

•

•

upgrades of
wastewater
treatment plants
•

•

Jucar

• Construction or
upgrades of
wastewater
treatment
plants
• Measures to
use regenerated
wastewater in
irrigation

•

•

•

upgrades of
wastewater
treatment
plants
Measures to
improve and
modernize
irrigation
Purchase of
water rights in
Doñana (6.8
million m3, €35
million)
Construction or
upgrades of
wastewater
treatment
plants
Measures to
improve and
modernize
irrigation
Measures to use
regenerated
wastewater in
irrigation

upgrades of
wastewater
treatment plants
• Measures to
improve and
modernize
irrigation
• Purchase of
water rights in
Doñana (6.8
million m3, €35
million) v
• Construction or
upgrades of
wastewater
treatment plants
• Measures to
improve and
modernize
irrigation
• Measures to use
regenerated
wastewater in
irrigation
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• Improvement of
the longitudinal
continuity in one
WB (demolition
of weirs)

• Restoration and
improvement of
the quality of
riparian
vegetation in 8
WBs

Table 26 Assessed outcomes and related measures (II)
RBD

O10 Reduced water abstraction
or flow diversion (m3; %)

Arges Vedea

Improvement in the water
network to reduce water losses
Water efficiency, technical
measures for irrigation, industry,
energy and households

East Aegean

O12 Increase in the number
of
rivers
meeting
environmental
flows
(number)

O13 Improved groundwater
levels (m3)

O17-Reduction
microbial
contamination (UFC / 100 ml)

•

•

•

Helge
Vistula
Guadalquivir •
•
•
Jucar

•
•
•

Measures to improve and
modernize irrigation
Purchase of water rights in
Doñana (6.8 million m3, €35
million)
Conveyance of external water
resources in Doñana
Measures to improve and
modernize irrigation
Measures to replace water
resources from overexploited
WBs
Measures to use regenerated
wastewater in irrigation

•
•
•
Adaptation of spillways or •
other discharge elements in
dams needed to establish •
ecological flows regimes
•
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Measures to improve and
modernize irrigation
Purchase of water rights in
Doñana (6.8 million m3, €35
million)
Conveyance of external water
resources in Doñana
Measures to improve and
modernize irrigation
Measures to replace water
resources from overexploited
WBs
Measures to use regenerated
wastewater in irrigation

Construction or upgrades of
wastewater treatment plants

Construction or upgrades of
wastewater treatment plants
Measures to use regenerated
wastewater in irrigation

O18 Reduced acidity
surface waters (pH)

of

Remediation of contaminated
sites (historical pollution
including sediments,
groundwater, soil)
Remediation of old pollution
from mining
Upgrades or improvements
of industrial wastewater
treatment plants (including
farms).
Measures to prevent or
control the input of pollution
from urban areas, transport
and built infrastructure
Liming with doser, from boat
and from air

O999 Number of water
protection areas

Establishment / revision
of water protection areas

