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1 Conclusions and summary 

According to Article 7.3 of the WFD all water bodies where water is used for human consumption are 
protected areas. Member States have to implement all measures necessary to protect these drinking 
water sources and to achieve the environmental objectives under Article 4. 

Measures established for the protection of drinking water sources consist of a combination of: 
• general measures which are implemented in the whole territory of a Member State and 
• tailored measures within drinking water safeguard zones (DWSZ). 

The implementation of measures under European and national legislation (e.g. Nitrates Directive and 
Urban Waste Water Treatment Directive) may also contribute to the protection of drinking water as 
a side effect. 

A DWSZ is a practical mean of focusing protection measures for the abstraction of water for human 
consumption. Such measures can cover all sectors and human activities exhibiting potential 
pressures on surface water and groundwater quality and quantity. A DWSZ thereby tackles measures 
which might endanger safe and secure use and sufficient quantities of surface water and 
groundwater for drinking water production, both on the short and on the long term. The measures 
bundled within DWSZ are mainly preventing potential pressures of every relevant kind. The 
establishment of a DWSZ is therefore primarily a precautionary measure. It is mainly a matter of 
effectiveness of the measures and a matter of combination of measures how far the relevant 
pressures are addressed and tackled. 

All 25 Member States, where information was available, established DWSZ. Member State replies 
showed that the most commonly applied measures within DWSZ are restrictions, prohibitions and 
control of activities, licensing of activities, monitoring of water quality and quantity and the 
monitoring of licenses. 

The assessment and comparison of the effectiveness of measures established in safeguard zones are 
very difficult. It needs to consider the whole bundle of measures implied and the power of making 
them operational because many measures are only effective in combination with others e.g. the 
establishment of discharge and emission permits and the control of their compliance. The degree of 
effectiveness of currently implied measures might be measured in 2015 when comparing the current 
status of DWPAs with their status in 2015. 

As a DWSZ is rather a precautionary measure, it is rather a principle that the public respectively the 
consumer (state authorities and water companies) bears the costs and not individual potential 
polluters.  The potential polluter is mainly covering the costs of applying for authorisations and for 
losses of earnings due to non-performing activities or performing them at an extensive level. 
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2 Aim of sub-task 3c 

Task 3c of the “Comparative Study of Pressures and Measures in the Major River Basin Management 
Plans in the EU” is looking at the integration of sectorial policy in the Water Framework Directive 
(WFD) – Drinking Water Protection Areas (DWPA). The aim of this task 3.c is to provide a more 
detailed analysis of measures taken by EU Member States to protect drinking water resources. The 
assessment aims at examining the link between pressures and measures for drinking water 
protection, at examining the effectiveness of measures, at providing information on who bears the 
cost i.e. how the polluter pay principle has been applied and at assessing differences between 
different sized sources for abstraction in terms of protection measures.  
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3 Background 

3.1 Source of drinking water 
In Europe groundwater is the major source of drinking water in 15 Member States while surface 
water is the major source in 9 Member States. The share of groundwater ranges from 16% (Ireland) 
up to 100% (Austria, Denmark and Lithuania), the share of surface water ranges from 0 to 84% 
(Ireland). At the Mediterranean islands of Cyprus and Malta, drinking water is dominantly produced 
from desalination of marine and brackish water. Figure 2 illustrates the dominant source of drinking 
water in the single Member States and Figure 1 gives details on the share of the sources. 

Figure 1: Share of groundwater and surface water used for drinking water production in Europe 

Data source: The illustrated data are based on information and data from EUREAU, from the Synthesis report 
on the quality of drinking water in the Member States of the European Union in the period 2005–2007 (under 
Directive 98/83/EC) and data reported and confirmed by the EU Member States. 
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Figure 2: Dominant source of drinking water production in Europe 
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3.2 Legal basis for drinking water protection in the WFD 
Under Article 4 the environmental objectives of the Water Framework Directive (WFD) are divided 
into those for surface waters, groundwater and protected areas. Annex IV of the WFD defines 
protected areas and one of these are areas designated for the abstraction of water intended for 
human consumption under Article 7 of the WFD – so called Drinking Water Protected Areas (DWPAs). 
For protected areas the objectives are those noted in the Community legislation under which these 
areas are designated, with the additional objective that “Member States shall achieve compliance 
with the existing standards and objectives” at the latest by December 2015, unless otherwise stated 
in the source legislation1. Article 7.3 requires that Member States shall ensure the necessary 
protection for the bodies of water identified with the aim of avoiding deterioration in their quality in 
order to reduce the level of purification treatment required in the production of drinking water. 
Member States may establish safeguard zones for those bodies of water. 

The interpretation of DWPAs regarding groundwater is not homogenous in Europe. A first 
interpretation is that DWPAs may be delineated as "areas", while the second interpretation is that 
they are to be delineated as whole groundwater bodies as noted under Article 7.1. In the first 
interpretation, safeguard zones defined under Article 7.3 may not be needed in addition to the 
DWPA as the DWPAs become safeguard zones where measures are focused. In the second 
interpretation, the necessary protection measures may be focused (but not necessarily restricted) to 
zones around actual or planned abstractions, i.e. safeguard zones, which are hence similar to DWPAs 
defined in the first interpretation.1 

                                                           
1 Common Implementation Strategy for the WFD – Guidance on Groundwater in Drinking Water Protected 

Areas, CIS Guidance Document No. 16, 2007 
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3.3 Drinking Water Protected Areas (DWPA) 
In Europe more than 78.000 Drinking Water Protected Areas have been identified and reported to 
WISE within the RBMP reporting process. For about one third (~37%, ~29,000) of DWPAs information 
on the status was provided, where about 2% of these DWPAs are failing good status, 45% are 
achieving good status and for 54% information on the status is unknown. For the remaining 63% 
(~49,500) of the totally reported DWPAs no information on the status was provided (see Table 1). 

The table also shows that the majority of the DWPAs are associated with groundwater bodies, as far 
as information was provided. The number of GWBs or SWBs might be higher than the number of 
DWPAs because a DWPA might be associated with more than one water body, even with more than 
six water bodies. 

The number of GWBs might exceed the total number of GWBS in a Member State as GWBs might be 
associated with more than one DWPA (e.g. Austria: total number of GWBs 136) 

Table 1: Drinking Water Protected Areas (DWPAs) in Europe and their status. 

Member 
State 

Number of 
DWPAs Good status Failing good 

status 
Unknown 

status 

Protected areas 
associated with 

SWBs* GWBs* 
AT 231 232 0 0 0 362 
BE 168 134 0 0 19 354 
BG 331 109 52 0 234 161 
CY 18 10 0 1 5 13 
CZ 2,673 31 126 0 2,506 157 
DE 1,418 870 0 0 551 870 
DK 368 146 222 0 0 368 
EE 2  - -  -  - - 
EL 150 0 0 147 0 148 
ES 25,857 2,510 0 9,603 781 12,606 
FI 2,302 3,804 0 0 72 3,804 
FR 28,978 122 65 2,564 190 2,772 
HU 1,756 1,739 15 0 16 2,705 
IE 943 731 2 0 152 733 
IT 6,023 689 0 1 12 789 
LT 1,305 0 0 1,305 176 1,578 
LU 84 0 0 82 0 85 
LV 2  - -  -  - - 
MT 7 1 6 0 0 7 
NL 31 16 0 0 15 16 
PL 357 0 0 145 0 145 
PT 526 42 8 142 110 192 
RO 1,879 0 0 1,423 230 1,871 
SE 1,099 856 0 0 209 856 
SK 213 170 0 0 43 170 
UK 1,569 600 56 66 800 722 
EU 78,290 12,812 552 15,479 6,121 31,484 

Data source: WISE database, June 2012 
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4 Drinking Water Safeguard Zones (DWSZ) 

A drinking water safeguard zone (DWSZ) is a practical mean of focusing protection measures for the 
abstraction of water for human consumption. A DWSZ covers the whole or a distinct part of the 
recharge area (capture zone) of a surface or groundwater abstraction site (source), wherein a bundle 
of individual measures (e.g. restrictions and prohibitions) is imposed to protect water that is 
abstracted for human consumption from deterioration. The measures are tailored to the pressure 
and vulnerability situation and the protection needs of the individual drinking water source. 

The sizes of DWSZ can vary considerably and mainly depend on hydrogeological properties and the 
vulnerabilities of aquifers and sources, the sizes of abstractions, the type of pollutants and the 
(potential) sources of contamination and whether safeguard zones are based on travel times or the 
extent of the capture zone.2 In some circumstances, for example in karstic groundwater aquifers, 
DWSZ may be as large as or may extend beyond the boundary of a groundwater body and also 
include associated “upstream” surface water bodies, reflecting the capture zones of the drinking 
water abstractions. DWSZ may also cover the whole territory of a Member State (Recital 15 of 
Directive 2006/118/EC). 

DWSZ might often be divided into sub-zones of different protection levels, mainly dependent on the 
distance respectively the transport time of potential pollutants to the abstraction point, to stratify 
different types of measures in a tiered manner. DWSZ and a facultative graduation of protection 
levels are individually identified and delineated.  

 

4.1 Rate of establishment in Europe 
According to Article 7.3, Member States may establish safeguard zones and the establishment of 
such zones is thus at the discretion of Member States. The assessment showed that DWSZ are 
commonly established in Europe. 25 Member States reported that such zones are already 
established or planned to be established for groundwater and 19 Member States reported for 
surface water. Ireland, Luxembourg, Sweden, UK (Wales) reported about efforts to start to 
implement respectively to further extend the establishment of safeguard zones. For Greece and 
Portugal information was unfortunately not available whether DWSZ are established or planned.  

For 16 respectively 13 Member States the establishment of groundwater respectively surface water 
DWSZ was reported to be in principle mandatory for each public drinking water abstraction (Ireland, 
Luxembourg and Slovenia reported that the establishment of such zones is currently not mandatory 
but will be in the near future). Four Member States foresee exemptions from this obligation for small 
abstractions (≤10,000m³/a (Czech Republic), ≤ 10 households (Denmark), 10m³/d or 50 people 
(Estonia and Slovak Republic)) or for confined aquifers (Belgium). 

Five Member States reported that the establishment is not mandatory but, nevertheless, safeguard 
zones are established more or less. 

                                                           
2 Common Implementation Strategy for the WFD – Guidance on Groundwater in Drinking Water Protected 
Areas, CIS Guidance Document No. 16, 2007 
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4.2 Measures 
Measures established for the protection of drinking water sources consist of a combination of: 

• general measures which are implemented in the whole territory of a Member State and 
• tailored measures within drinking water safeguard zones (DWSZ). 

The implementation of measures under European and national legislation (e.g. the implementation 
of the ‘prevent or limit’ requirement under the Water Framework Directive, the Nitrates Directive 
with the associated codes of good agricultural practice and the Urban Waste Water Treatment 
Directive) may also contribute to the protection of drinking water as a side effect. 

The measures imposed within the territory of DWSZ can be roughly distinguished into ‘hard’ 
measures like prohibitions, restrictions and permits regulating human activities and ‘soft’ measures 
like codes of good practice, monitoring, research and investigations and awareness raising. Certain 
‘soft’ measures like controls and monitoring are complementing ‘hard’ measures to make these 
measures operational and effective. 

The measures are mainly targeted to preventing and reducing (potential) human impacts on 
freshwater sources used for drinking water. The delineation of DWSZ is therefore mainly a 
precautionary measure and rather not a measure to remediate pollution. It would therefore be more 
precise to not only speak of polluters but of potential polluters. 

Figure 3 gives an overview of potential types of measures applied in the Member States, 
distinguished for surface water and groundwater. Details on the measures established by each 
Member State are given in the Annex, in the fact sheet and Table 5 for surface water and in the fact 
sheet and Table 3 for groundwater. The measure types are assigned by a number to make reference. 

Figure 3: Number of Member States in which different types of measures are implemented 
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4.3 Pressures addressed 
The intention of DWSZ is to reduce existing but mainly to prevent potential pressures of every 
relevant kind. They can cover all kinds of diffuse and point sources of pollution as well as water 
abstractions, water recharge, saline and other intrusion and other pressures like land drainage. They 
(can) cover all sectors and human activities exhibiting pressures on surface water and groundwater 
quality and quantity which might endanger safe and secure use and sufficient quantities of surface 
water and groundwater for drinking water production, both on the short and on the long term. It is 
mainly a matter of effectiveness of the measures and a matter of combination of measures how far 
the relevant pressures are addressed and tackled. And it is a matter of the scope and limitation of 
measures (general or individual conditions) whether pressures are tackled individually or in general. 

A detailed overview of the addressed pressures per measure type is given in Table 2 for groundwater 
and Table 4 for surface water. 

4.4 Main effects of measures 
The measures imposed within a DWSZ are mainly targeted to the prevention and reduction of 
(potential) impacts of human activities on surface water and groundwater quality and quantity. The 
establishment of a DWSZ is therefore primarily a precautionary measure and rather not a measure to 
remediate pollution. 

The effects achieved by establishing DWSZs highly correspond to the associated measures which are 
bundled therein. In general, DWSZ prevent or reduce the primary pressures. Point sources of 
different types are mainly controlled by discharge permits, emission limits and partly by prohibition 
of all emissions in a zone. Diffuse sources are commonly addressed by restricting the use of certain 
products (e.g. fertilizers and pesticides), and by land use changes or changes of crop types. 
Abstraction licences and discharge permits affect water levels in DWSZ and prevent adverse impacts 
such as over-exploitation. 

Depending on the actual situation, measures implied in DWSZ may have indirect impacts on the 
chemical, biological and hydro-morphological status of surface waters and the chemical and 
quantitative status of groundwater bodies.  A detailed overview of the impacts per measure type is 
given in Table 2 for groundwater and Table 4 for surface water. 

As measures in a DWSZ usually limit human activities in a defined area, such extensifications might 
contribute to increased biodiversity and increased attractiveness for leisure and touristic activities. 

4.5 Effects on WFD quality elements 
A safeguard zone has mainly a direct influence on the chemical status of a water body. By affecting 
the chemical status, the biological status of surface water bodies may be affected as well, but this is a 
secondary effect. The effect of drinking water protection measures on hydro-morphological status of 
a surface water body is not very high. However, the discharge of a river or storage into a lake is 
regulated by abstraction licenses and discharge permits. E.g. improve efficiency of water use and 
land use change can increase the discharge to a water body. Aside from that, reduction of erosion 
(e.g. land use change) reduces the sediment load.  
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4.6 Effectiveness of measures 
The measure DWSZ is in fact a combination of several very different general and individual measures 
within such a zone and tailored to each situation. It is usually applied both in reaction to pollution but 
mainly precautionary. In this respect it is not easy to assess the effect when a potential pollution is 
prevented or limited. Effectiveness of DWSZ can only be assessed in considering alternative sources 
of drinking water, the (change of) drinking water treatment efforts and the natural background 
concentrations of surface and groundwater. Effectiveness of measures can only be assessed by 
considering the whole bundle of measures implied and the power of making them operational 
because many measures are only effective in combination with others e.g. the establishment of 
discharge and emission permits and the control of their compliance. 

‘Hard’ measures within safeguard zones like prohibitions, restrictions and conditions have direct 
effects on water quantity and quality and they are effective within short-term. But effectiveness is a 
matter of strict monitoring and control and enforcement. ‘Soft’ measures like proper land use 
planning, research, awareness raising have mainly indirect impacts and they are rather effective on 
the long-term. Its effectiveness can be raised by e.g. financial incentives. 

 

4.7 Who is paying for the costs 
As a DWSZ is rather a precautionary measure, it is mainly a principle that the public bears the costs 
and not individual potential polluters. 

Costs can be distinguished between direct expenditures (investment costs and operational costs) and 
losses of earnings due to extensification measures and reduced productivity. Regarding who bears 
the monetary effects of restrictions, it depends at which level (national or safeguard zone) a 
condition is established, whether a measure is obligatory or voluntary and finally it has to be 
considered who was first, the polluter or the safeguard zone. 

The costs can be roughly assigned to the parties as follows: 

• State authorities (public) and water companies are mainly covering: 

o the preparatory work for establishing and delineating DWSZ like the identification of 
the recharge area, the conceptual model, the characterisation of the pressure 
situation, risk assessments etc. Such investigations and assessments might also be 
performed or revised later in the operational phase; 

o the definition of restrictions, limitations, conditions and prohibitions of activities; 

o improving efficiency of water use, water distribution, water saving, water reuse; 

o establishing Action Plans, awareness raising programmes, information, advise, 
education; 

o the monitoring of water quantity and quality in the DWSZ ; 

o Compensations to polluters for voluntary measures outside the DWSZ. 

o Compensations to polluters if a DWSZ and/or a condition were introduced after the 
polluter started his activity or to raise acceptance of a voluntary measure.  
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• Public is primarily covering the costs of: 

o monitoring and controlling individual decisions (licenses, permits, authorisations); 

o land use planning in general and the development of codes of good practice. 

• The water company is mainly paying for the closure and replacement of abstraction sources. 

• The (potential) polluter is mainly paying respectively bearing the loss of earnings resulting 
from: 

o the establishment of individual conditions within the application procedure of 
licenses, permits and authorisations and also for their revision. 

o conditions implemented at a general level (e.g. Nitrates Action Programme, codes of 
good practice); 

o non-performing activities (or at an extensive level) which are prohibited or restricted 
by general conditions or limited by individual conditions in a DWSZ . 

 

4.8 Limitations of the measures 
A DWSZ is just bundling general and individual measures within a limited area with (nearly) no side-
effects of the measures outside the DWSZ. Design, establishment and administration of DWSZ are 
costly and often only established for abstractions exceeding certain water quantities or population 
served. Smaller abstractions and especially individual drinking water abstractions from private wells 
are often not covered and the level of their protection highly depends on general legislation. In fact 
this is already considered by the WFD wherein such abstractions also represent a legitimate use of 
water and need proper protection and according to Article 7.3 the deterioration of the water quality 
is to be avoided. 

The implementation of appropriate measures might reach certain limits when polluting activities are 
already established and cannot be restricted or prohibited to a desirable degree, due to financial and 
other limitations. 

In part of the Member States safeguard zones are not automatically part of the safety structures. To 
ensure the extra care for the water needed in safeguard zones in emergency situations, safeguard 
zones should be integrated in existing emergency structures and procedures. This should be taken 
into account in the implementation phase of a safeguard zone. 

Finally, the power of a measure is mainly dependent on the power of making it operational. 
Therefore, the effectiveness of a measure is quite limited without efficient control and monitoring 
activities in parallel. 
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5 Inter-linkage with other measures 

Drinking water protection measures are individually designed and can cover the whole spectrum of 
diffuse and point sources of pollution as well as water abstractions, water recharge, saline and other 
intrusion and other pressures. Therefore, all other types of measures implemented at national or 
regional level, which tackle the same pressures, also contribute, as a side effect, more or less to the 
protection of drinking water. Three main examples are the implementation of the ‘prevent or limit’ 
requirement under the Water Framework Directive, the Nitrates Action Programmes with the 
associated codes of good agricultural practice under the Nitrates Directive and the implementation 
of the Urban Wastewater Directive. 

6 Available information and gaps detected 

The assessment made use of the information provided by the River Basin Management Plans 
(RBMPs) and by the findings from the compliance check. Therein, information on drinking water 
protection measures is mainly available on Member State level and not on the level of River Basin 
Districts. The RBMPs with their programmes of measures do by their nature not go into such detail of 
individual safeguard zones and the detailed measures applied. 

EU Member States were approached by a questionnaire in order to validate and complement the 
available information from the RBMPs. 25 Member States responded and about half of the Member 
States, where information was available, indicated that drinking water protection related measures 
were implemented only in the DWSZ and the other half informed about protection measures in and 
outside of such zones. But due to the nature of the request to the Member States it was not possible 
to distinguish, which of the reported measure types are applied in or outside. Furthermore, it is not 
fully clear how the general legislation also protecting drinking water was considered in the answers. 

A main challenge in the assessment of the drinking water protection measures is the fact that the 
individual measures within DWSZ might be so different from one zone to another. There might be 
national guidelines or tool boxes available about potential measures for such zones but it does not 
mean that these measures are all used and operational. Neither that a measure taken in the one 
DWSZ is comparable with the same measure in another DWSZ. 

Assessing the impacts and effectiveness of the individual measures and especially the combination of 
measures is quite difficult, mainly also because some measures are only effective in combination 
with other measures (e.g. control and monitoring). A considerable gap in assessing and comparing 
the different measures and their effectiveness between Member States is the lack of information 
about the power of their implementation. 
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7 Working procedure 

The work to task 3c followed a stepwise approach starting as follows: 

1. The assessment started with an inventory of relevant information at EUREAU and from research 
projects: 

• EUREAU report (2009) – gives a national and an EU overview over:  

o Legislation and control measures 
o Responsible institutions for resource management  
o Drinking water services management 
o Water services pricing 
o Statistical information (e.g. surface water/groundwater, users (households, 

industry etc.), ownership etc.) 

• REFRESH project report (compilation of measures) – No relevant information found. 
• COST project (database of agriculture-related measures). Included in sub task 3a, 

agriculture. 
• A study in France on costs of pollution. 
• Several studies related to the drinking water Protection areas undertaken by Antea.  

Antea has replied that no relevant information is available. 
 

2. All available information from the RBMPs and from the findings of the compliance check was 
compiled and assessed. 

3. Due to considerable information gaps it was decided to approaching the EU Member States with 
a questionnaire, in order to validate and complement the available information. The 
questionnaire was distributed by the European Commission to the representatives of the 
Strategic Coordination Group of the WFD  

4. Based on the gathered information, two fact sheets, one for groundwater and one for surface 
water, were elaborated. 

5. The fact sheets served as basis for the inclusion into the catalogue of measures. 

6. The draft matrixes on pressures and measures for groundwater and surface water were revised 
and finalised including an information note. 

7. Each individual measure from the catalogue of measures was completed by establishing a link to 
the DWSZ. 

8. This Summary Note compiles all results of the assessment under Task 3c. 
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Annex 1: Groundwater 

Fact sheet on Groundwater safeguard zones 
 

Measure ID See database 
Description DWSZ in groundwater are protection zones in the recharge area of (a) groundwater 

abstraction(s) covering parts or the whole aquifer. The size of DWSZ varies 
considerably and it is often divided into different zones of protection levels, mainly 
dependent on the distance respectively the transport time of potential pollutants to 
the abstraction point, to stratify different types of measures. 

DWSZ and, in case, the graduation of protection levels are individually identified and 
delineated. Therein a bundle of individual measures are imposed, tailored to the 
conceptual understanding of the groundwater, the pressure and vulnerability 
situation and the protection needs of the drinking water source.  

In Europe drinking water is produced partly from groundwater and partly from 
surface water sources. Groundwater is the major source of drinking water in 15 
Member States. The share of groundwater used for drinking water purposes in 
Europe ranges from 16% (Ireland) up to 100% (Austria, Denmark and Lithuania). At 
the Mediterranean islands of Cyprus and Malta, drinking water is dominantly 
produced from desalination of marine and brackish water. 

DWSZ around groundwater abstractions are commonly established in Europe. 25 
Member States reported that such zones are already established or planned to be 
established. Ireland, Luxembourg, Sweden, UK (Wales) reported about efforts to start 
to implement respectively to further extend the establishment of DWSZ. For Greece 
and Portugal information was unfortunately not available whether DWSZ are 
established or planned. 

For 16 Member States the establishment of DWSZ for groundwater was reported to 
be in principle mandatory for each public drinking water abstraction from 
groundwater – Ireland, Luxembourg and Slovenia reported that it is currently not 
mandatory but will be in the near future. Four of these Member States foresee 
exemptions from this obligation for small abstractions (≤10,000m³/a (Czech 
Republic), ≤ 10 households (Denmark), 10m³/d or 50 people (Estonia and Slovak 
Republic)) or for confined aquifers (Belgium). 

Five Member States reported that the establishment of DWSZ is not mandatory but 
DWSZ are established more or less. (See Table 3) 

Primary 
pressures 

From database 
The measures implemented for drinking water resource protection address all kinds 
of diffuse and point sources of pollution, mainly from agricultural activities, urban 
land use, infrastructure, water abstractions and recharge. 
 

Secondary 
pressures 

From database 
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Related 
measures 

The implementation of a DWSZ is not a measure as such but a bundle of individual, 
specific and targeted rules accommodated therein. 
In general, measures which are established for the protection of drinking water 
abstractions from groundwater consist of a combination of both, the tailored 
measures within DWSZ and the general measures which are anyway implemented in 
the whole territory of a Member State based on European and national legislation 
also contributing to the protection of drinking water. Such general provisions 
comprise e.g. the implementation of the ‘prevent or limit’ requirement under the 
Water Framework Directive and the Nitrates Action Programmes and the associated 
codes of good agricultural practice under the Nitrates Directive 

Some Member States divide their DWSZ into different levels and adjust the measures 
in a tiered manner 

The measures imposed within DWSZ can be roughly distinguished between ‘hard’ 
measures like prohibitions and restrictions of and permits for human activities and so 
called ‘soft’ measures like codes of good practice, monitoring, research and 
investigations, awareness raising. Certain ‘soft’ measures like controls and 
monitoring are also contributing in making ‘hard’ measures operational and effective. 

All the measures are mainly targeted to the prevention and reduction of (potential) 
impacts on groundwater due to human activities. The delineation of DWSZ is 
therefore mainly a precautionary measure and rather not a measure to remediate 
pollution. It would therefore be more precise to not only speak of polluters but also 
of potential polluters. 

About half of the Member States where information was available indicated that 
drinking water protection related measures were implemented only in the DWSZ and 
the other half informed about protection measures in and outside of such zones. But 
due to the nature of the request to the Member States it is not possible to 
distinguish, which of the reported measure types are applied in or outside. 
Furthermore, it is not fully clear how the general legislation also protecting drinking 
water was considered in the answers. 

The numbers in brackets indicate the number of Member States applying the 
respective measure type. See Table 3. 

Table 2 indicates the impacts per measure type on GW status and pressure type.  

1. Restrictions and conditions on activities (e.g. (land and water use, discharge, 
storage, transport of substances etc.) are intended to limit and prevent pressures. 
They are legislated to reduce economical and agricultural activities as well as 
recreation, pollution and other pressures. These ‘hard’ measures are commonly 
applied in 23 Member States. 
These measures can be implemented in a general manner covering the whole 
DWSZ or sub-zones or by individual conditions. Individual conditions are mostly 
implemented in the form of individually tailored permits and authorisations for 
single activities to be applied for by each specific (potential) polluter. Restrictions 
and conditions on activities can be very broad in terms of activities and very 
detailed in terms of conditions tackling e.g. water abstractions, agricultural and 
commercial production, application, discharge, storage and transport of water 
endangering substances, and many more. 
The resulting costs of restrictions and conditions of activities are mainly covered 
by both, by the (potential) polluter and by the public, either via taxes or via the 
water companies and the resulting water price. In general, in case of restrictions 
and conditions imposed by general legislation, usually no compensation is given to 
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those who are limited by DWSZ . In case of individual decisions compensation 
might be paid by the water company or the responsible authority. 

2. Prohibitions of activities were reported commonly (22) are intended to prevent 
pressures, covering a broad range of activities. It is a ‘hard’ measure which covers 
more or less the same broad range of activities already regulated under measure 
1 (restrictions and conditions) but in a definite manner per DWSZ or sub-zone. 
Several Member States reported very comprehensively what kinds of activities are 
covered. Prohibitions are mainly implemented by DWSZ (or sub-zone) specific 
regulations and not on the level of individual decisions per potential polluter. 

Prohibitions are primarily related to the application of fertilizers and pesticides 
but also to potential point sources of pollution. Several Member States reported 
very comprehensively what kinds of activities are covered e.g. storage of manure 
and silage, transport of pollutants or navigating boats. 

The costs of such prohibitions are mainly covered by the polluter who has to 
terminate activities or by the ‘potential’ polluter who might be facing reduced 
productivity or extra costs due to omitting such activities concerned. In case of 
already existing legitimate activities which have to be stopped or reduced, it is 
also common that the public or the water companies compensate for the costs. 

3. Discharge permits (20) regulate the discharge of (waste) water mainly to surface 
water and less to groundwater. In DWSZ such discharges are usually prohibited 
and general prohibition of direct discharge to groundwater was reported by six 
Member States. Discharge permits are only related to the amount of discharged 
water, but they are often granted in combination with emission limits (measure 
4). The resulting costs from discharge permits are mainly covered by the 
(potential) polluter who applies for such permits and less by the water companies 
or the public. 

4. The establishment of emission limits for the purpose of the protection of 
groundwater for drinking water use was reported by only 13 Member States. They 
are usually closely linked with discharge permits already mentioned as measure 3. 
Emission limits are rather tackling urban wastewater discharges and are more 
common for surface waters. In a number of Member States emissions in DWSZ are 
prohibited at all 
As for the discharge permits, the resulting costs of the effects of emission limits 
are mainly covered by the (potential) polluter and less by the water companies or 
the public. 

5. Nearly all Member States (22), where information was provided, reported about 
controls of activities, impacts, discharges, emission limits, abstractions etc. to be 
an integral measure when making restrictions, conditions and prohibitions 
(measures 1–4) operational. This measure has no direct effect on the groundwater 
but enforces measures 1–4. The control of activities might also be tightly 
connected to the control of corresponding licenses, permits and authorisations. 
Costs arising in connection with this measure are mainly covered by both, the 
potential polluter and the public and less by the water companies. 

6. Licensing, permitting, authorisation of activities (land use, discharge, storage, 
transport, constructions, etc.) usually regulate individual decisions of measure 1, 3 
and 4 (restrictions, conditions, discharge permits and emission limits) for each 
individual (potential) polluter. Nearly all Member States (22) reported about 
having implemented them. Some Member States reported about the temporal 
limitation of such individual decisions in order to allow for reviewing and adapting 
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to actual circumstances and needs before renewing them again. 
Both, the potential polluter and the public pay for the effects of such licences, 
permits and authorisations. Water companies were reported by only 4 Member 
States to cover these costs. 

7. Control of licenses, permits, authorisations was reported to be operational in 17 
Member States. This measure has no direct effect on groundwater but contributes 
to the enforcement of the individual decisions fixed in measure 6.  
Control of licenses and permits are mainly performed by public authorities and 
the costs are mainly covered by the public and also via administration fees by the 
(potential) polluter but less by the water companies. 

8. Installation, extension, modification of constructions/plants (e.g. UWWT etc.) 
was reported 15 times and falls under the category of ‘soft’ measures with direct 
impact on groundwater quality. It was reported mainly in connection with urban 
waste water collection and treatment facilities (but also septic tanks) and to 
reduce emissions of chemical substances (mainly linked to surface waters) and in 
connection with drinking water treatment plants. 
Costs arising in connection with this measure are mainly covered by both, the 
(potential) polluter and the water companies and less by the public. 

9. Land use changes (e.g. Afforestation, pasture replacing arable land etc.) were 
reported by 13 Member States to be applied. It is a ‘soft’ measure contributing to 
the reduction of mainly diffuse pollution of groundwater. By this measure 
predominantly fertilizer and pesticide intensive land use practices are replaced by 
extensive and more environment friendly agricultural activities or by e.g. cover 
seeds in periods with higher risks of leaching to groundwater. 
According to the limited amount of information that was available, water 
companies and polluters mainly pay for the costs, either by covering the costs of 
the land use change as such or by compensating for the effects of such changes. 
Public is paying where environmental friendly activities are subsidised on a 
general level and not only in the safeguard zones. 

10. Action Plans on drinking water protection (16) are either developed for each 
safeguard zone, based on an individual risk assessment and considering potential 
measures or they are developed for selected DWSZ with a risk of increased 
treatment needs. Action Plans might also be part of general water management 
for an area or even more general. 
The costs of such plans are mainly covered by the public and to a certain degree 
by the water companies. 

11. Codes of good practice (18) are not specific for activities in DWSZ and they were 
reported to mainly tackle agricultural activities. Such codes are already mandatory 
by the Nitrates Directive and therefore not only focused at DWSZ. Such codes are 
both applied on a mandatory and voluntary basis, directly effecting the chemical 
composition of water. The primary focus of the codes is on reducing or preventing 
environmental effects from fertilizer and pesticide application. Such codes are 
already mandatory by the Nitrates Directive and therefore not only focused at 
DWSZ. But it was also reported about codes going beyond agriculture tackling e.g. 
petrol stations, oil depots, saw mills etc. Some Member States reported having 
established DWSZ specific guidelines similar to codes of good practice. 
The costs of the codes are mainly covered by the public and the costs of the 
effects of such codes of good practice are born by the potential polluter. 

12. Proper planning and development of urban and rural areas is a non-technical 
measure that is not specifically applied in DWSZ and was reported 16 times. This 
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measure excludes, restricts or gives priority to certain activities at a very early 
stage when it comes to land use planning and it contributes to preventing 
pollution from the beginning. When planning urban and rural development, 
protected areas (including DWSZ) should be taken into account. This measure has 
no direct impact on groundwater quantity and quality. 
As this measure rather falls under the domain of public authorities, the costs of 
this measure are also covered by the public 

13. Monitoring of water quality & quantity was reported by nearly all Member States 
(23) and it is a combination of overall monitoring of groundwater and drinking 
water upon national or international requirements performed by the state and by 
water works (drinking water) and focused monitoring of groundwater in safeguard 
zones which is mainly performed by the waterworks but also by polluters, both 
upon legal requirements or on voluntary basis. It is a ‘soft’ measure without any 
direct effect on drinking water protection but it is an essential tool in selecting and 
designing the most effective measures and to assess the efficiency of the 
measures implemented. It covers both, chemical and quantitative aspects. 
Both, the public and the water companies mainly pay for the costs but also 
(potential) polluters are in a few cases obliged to carry the costs of such 
monitoring. 

14. Monitoring of licenses, permits, authorisations (21) falls under the domain of 
public authorities and therefore the costs are covered by the public. This measure 
looks at the conditions established in the licenses, permits and authorisations. It is 
not limited to DWSZ and has no direct effect on groundwater but it enforces the 
restrictions and conditions laid down in such licenses and permits and it makes 
the individual conditions operational and effective. It also allows for registering of 
changes in the overall system and allows for informed adaptations of the control 
and conditioning system. 

15. Monitoring - field records like fertilizer application and farming practices was 
reported 14 times and is not only focused at DWSZ. It can already be part of the 
Nitrates Action Programme which is then obligatory and part of the codes of good 
practice which is voluntary. This measure does not have direct effects on 
groundwater quality but it allows for controlling certain developments and might 
stipulate ‘hard’ measures. 
The costs of this measure are mainly covered by the public and to a smaller 
degree by the (potential) polluters. 

16. Research and Investigations are frequently carried out (19) both before a 
safeguard zone is established and later to identify (potential) polluters or to 
complement the conceptual model of the DWSZ to design protection measures 
more targeted. Such studies can cover the transfer of pollutants through soil into 
groundwater, identifying the sources and the effects of pollution. 
They are mainly initiated and paid by the public and the water companies and 
only to a minor degree by polluters. 

17. Risk assessment was also frequently reported (18-times) to be performed. It was 
reported to be part of the characterisation of a DWSZ and also part of Water 
Safety Plans or Protection Schemas in DWSZ. This measure is often the basis of the 
establishment of the conditions and restrictions for activities and has no direct 
effects on groundwater quality and quantity. 
The costs of such risk assessments are mainly born by the public and the water 
companies.  

18. Improving the efficiency of water use, water distribution, water saving, water 
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reuse contributes very much to the reduction of abstracted groundwater quantity 
and this measure was reported to be applied by 17 Member States. It comprises 
technical aspects (combating water losses) but also the rational use of water at 
consumption side (by water price or awareness raising). The level of ambition 
depends very much on water availability, whether water is abundant or scarce. 
Nevertheless, reducing water losses or water consumption also results in a 
reduction of efforts in pumping, treatment and transport. It has a direct effect on 
groundwater quantity.  
The costs of such improvements are mainly covered by the water companies and 
also by the public. 

19. Improving the efficiency of waste water collection and treatment is a 
combination of measures reported 15-times, directly effecting groundwater 
quality. From the perspective of groundwater it covers both the progressive 
connection of population to sewer and/or treatment systems and the reduction of 
losses of substances from the sewer systems. The reduction of emissions of 
substances from waste water treatment plants and how to deal with emerging 
substances is rather dominant for surface waters as waste water treatment plants 
not commonly discharge to groundwater.  
The costs of this measure are covered, depending on the concrete case, by the 
polluter, the water companies or the public.  

20. Awareness raising, information, advise, education was reported by 18 Member 
States. It is a ’soft’ measure indirectly contributing to the prevention of pollution 
or the reasonable use of water. In Ireland resource efficiency is already one of the 
themes at school but it also covers various sectors e.g. Green Home, Green 
Business, Green Hospitality etc. England and Wales reported about campaigns on 
pollution prevention in safeguard zones and a public map viewer for the results of 
safeguard zones. 
Such activities are mainly financed by the public but also by water companies. 

21. Closure / replacement of polluted abstractions was reported by 15 Member 
States and is only applied in rare cases. If the closure is not due to reduced water 
demand then it is merely an ultimate measure when other measures (regarding 
quantity and quality) are not sufficiently effective because it causes considerable 
new investments. The responses did not distinguished between definite closure 
and temporal closure, so in many cases a temporal closure might be necessary 
under certain circumstances, e.g. when extreme weather conditions in quickly 
reacting aquifers (e.g. karst) cause short-term disturbances of the water quality 
which cannot be handled on such short term and huge quantities of water. This 
measure has a direct effect on groundwater quantity. 
The emerging costs of such a measure are mainly covered by the water companies 
but also by the polluter or the public. 

Effects on 
pressures 

The intention of safeguard zones is to reduce existing but mainly to prevent potential 
pressures of every relevant kind. It covers both diffuse and point sources of pollution 
and it covers all sectors and human activities exhibiting pressures on groundwater 
quality and quantity which might endanger safe and secure use of groundwater for 
drinking water production, both on the short and on the long term. 
It is mainly a matter of effectiveness of the measures how far the pressures are 
affected. And it is a matter of the scope and limitation of measures (general or 
individual conditions) whether pressures are tackled individually or in general. 
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Effects on 
WFD quality 
elements 

 

WFD quality elements Effectiveness 
Chemical quality elements 
  Priority hazardous substances (PHS) 
  Nutrients 
  Organic substances 
  Other 

 
high 
high 
high 
high 

Biological quality elements 
  Fish 
  Macrophytes 
  Phytoplankton 
  Macrofauna 

 
rather not 
rather not 
rather not 
rather not 

Hydro-morphological quality elements 
  Continuity up- and downstream 
  Hydrological regime 
  Morphological 

rather not 
rather not 
rather not 
rather not 

 

Effectiveness The measure safeguard zone is a combination of several very different general and 
individual measures within such a zone and tailored to each situation. It is usually 
applied both in reaction to pollution but mainly precautionary. In this respect it is not 
easy to measure effectiveness of potential pollution which is prevented or limited. 

Effectiveness of safeguard zones can only be assessed in considering alternative 
sources of drinking water, the (change of) drinking water treatment efforts and the 
natural background concentrations of groundwater. 

‘Hard’ measures within safeguard zones like prohibitions, restrictions and conditions 
have direct effects on groundwater quantity and quality and they are effective within 
short-term. But effectiveness is a matter of strict monitoring and control and 
enforcement. 

‘Soft’ measures like proper land use planning, research, awareness raising have 
mainly indirect impacts and they are rather effective on the long-term. Its 
effectiveness can be raised by e.g. financial incentives. 

Limitations The measure safeguard zone is just able to bundle general and individual measures 
within the zone. They have (nearly) no side-effects outside the zone. Drinking water 
protection outside such zones is to be established via general legislation or rules. The 
implementation of appropriate measures might reach certain limits when polluting 
activities are already established and cannot be restricted or prohibited to a desirable 
degree, due to financial and other limitations. 

The design and establishment of drinking water safeguard zones is costly and is often 
only established for abstractions exceeding a certain quantity. Smaller abstractions 
are often not covered and might lack of comparable protection.  

Not water 
related 
benefits 

As a safeguard zone often limits activities in a defined area, such extensifications 
might contribute to increased biodiversity and increased attractiveness for leisure 
and touristic activities. 

Costs Costs can be distinguished between direct expenditures and ‘losses’ of money due to 
reduced productivity. 

Regarding who bears the monetary effects of the restrictions, it depends at which 
level (national or safeguard zone) a condition is established, whether a measure is 
obligatory or voluntary and finally it has to be considered who was first, the polluter 
or the safeguard zone. 
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Who is 
paying 

• State authorities (public) and water companies are mainly covering the costs of: 
o the preparatory work for establishing safeguard zones like the identification 

of the recharge area, the conceptual model, the characterisation of the 
pressure situation, risk assessments etc. Such investigations and assessments 
might also be performed at a later stage during the operational phase; 

o the establishment of safeguard zones by delineation and definition of 
restrictions, limitations, conditions and prohibitions of activities in general; 

o the monitoring of groundwater quantity and quality in the safeguard zone; 
o improving efficiency of water use, water distribution, water saving, water 

reuse; awareness raising, information, advise, education; 
o Action Plans; 
o Compensations to polluters if a safeguard zone and/or a condition were 

introduced after the polluter started his activity or to raise acceptance of a 
voluntary measure.  

• Public is primarily covering the costs of: 
o monitoring and controlling individual decisions (licenses, permits, 

authorisations); 
o land use planning in general and the development of codes of good practice. 

• The water company is mainly paying for the closure and replacement of 
abstraction sources. 

• The potential polluter is mainly paying for: 
o the establishment of individual conditions within the application procedure 

of licenses, permits and authorisations and also for their revision. 
• The potential polluter is also bearing the loss of profit resulting from: 

o conditions implemented at a general level (e.g. Nitrates Action Programme, 
codes of good practice); 

o the monetary effects of non-performing activities (or performing it at an 
extensive level) which are prohibited or restricted by general conditions or 
limited by individual conditions in a safeguard zone. 
 

Table 3 indicates who pays for the each of the described measures, as far as 
information was provided. Cost coverage may overlap.  
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Matrix of measures, relevance to groundwater status and pressures 
The information presented in the matrix of groundwater measures for drinking water protection is 
based on information gathered from the WISE database (RBMP reporting) and by a targeted 
questionnaire which was distributed to the SCG contact points by the European Commission. Finland, 
France, Greece, Malta and Portugal did not respond to the questionnaire. 

The measures are roughly distinguished into ‘hard’ measures like prohibitions, restrictions and 
permits regulating human activities, ‘soft’ measures like codes of good practice, monitoring, research 
and investigations and awareness raising and control measures. ‘Control’ measures are 
complementing ‘hard’ measures to make these measures operational and effective 

Most of the potential measures have potential effect to both groundwater chemical status and 
quantitative status, where the chemical status is in most cases the primary focus of drinking water 
protection measures (see Table 2). The differentiation between had, soft and control measure is not 
directly related to the effectiveness of a measure. In this respect, the whole bundle of measures 
implied needs to be considered together with the power of making them operational because many 
measures are only effective in combination with others e.g. the establishment of discharge and 
emission permits and the control of their compliance.  

Most of the potential measure types can tackle both, diffuse and point sources of pollution but also 
water abstractions. Artificial recharge saline intrusion and other pressures are rarely tackled by the 
drinking water protection measures. It depends very much on the individual situation how the 
detailed measures are designed and expressed and which pressures are tackled in detail. 

Table 3 gives an overview of groundwater related drinking water protection measures which were 
reported by the Member States to be considered and implemented. The information for Finland, 
France and Malta is solely based on the information reported in the RBMP. The reported measures 
vary considerably from Member State to Member State. It is not completely clear, which of the 
reported measures are implemented in the whole territory and which are implemented in DWSZ 
only. Furthermore, comments from certain Member States indicate that the reported measures 
represent rather a toolbox of potential measures than a list of actually implemented measures. In 
addition to that, the presented 21 measure groups inherit considerable room for flexible design of 
individual measures and impacts. Finally, the assessment of the effectiveness of drinking water 
protection measures needs to consider the whole bundle of measures implemented in each 
individual DWSZ which makes comparisons between Member States nearly impossible. 

The last four columns indicate which group is covering the costs for the measure, according to 
Member States information. As a DWSZ is rather a precautionary measure, it is rather a principle that 
the public respectively the consumer (state authorities and water companies) bears the costs and not 
individual potential polluters. The potential polluter is mainly covering the costs of applying for 
authorisations and for losses of earnings due to non-performing activities or performing them at an 
extensive level. Please note that cost coverage may overlap.  
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Table 2: Groundwater – Matrix of measures in safeguard zones, relevance to groundwater status and pressures. 

   Relevance to GW status Relevance to pressure 

 
 

Measure 
type 

Chemical 
status 

Quantitative 
status 

POINT DIFF Water 
Abstraction 

Artificial 
Recharge 

Saline 
Intrusion 

Other 
Pressures 

 
Safeguard Zones - implemented or planned  x x x x x x   

1 Restrictions / Conditions on activities (land use, water use, discharge, storage, transport, 
pesticide & fertilizer use, etc.) hard x x x x x    

2 Prohibitions of activities (e.g. land use, water use, discharge, storage, transport, pesticide & 
fertilizer use, etc.) hard x x x x x    

3 Implementation / Revision of discharge permits hard x x x   x x  

4 Implementation / Revision of emission limits hard x x x   x x  

5 Control of activities, impacts, discharges, emission limits, abstractions control x x x x x    

6 Licensing, permitting, authorisation of activities (land use, discharge, storage, transport, 
constructions, etc.) hard x x x x x    

7 Control of licenses, permits, authorisations control x x x x x    

8 Installation, extension, modification of constructions/plants (e.g. UWWT etc.) hard x x x  x    

9 Land use changes (e.g. Afforestation, pasture replacing arable land etc.) hard x x  x x  x  

10 Action Plans on drinking water protection soft x x x x     

11 Codes of good practice soft x  x x     

12 Proper planning and development of urban and rural areas control x x x x x    

13 Monitoring of water quality & quantity control         

14 Monitoring of licenses, permits, authorisations etc. control         

15 Monitoring - field records (e.g. manure application, farming practices etc.)  control         

16 Research / Investigations soft x x x x x x x x 

17 Risk assessment soft x x x x x x x x 

18 Improve efficiency of water use, water distribution, water saving, water reuse hard  x   x x   

19 Improve efficiency of waste water collection and treatment  hard x  x x     

20 Awareness raising, information, advise, education soft x x x x x x   

21 Closure / replacement of polluted abstractions hard  x   x  x  
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Table 3: Groundwater – Matrix of measures applied in safeguard zones by the EU Member States. 

                              Costs covered by 
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Drinking water produced from groundwater (%)   100 72 34 31 47 74 100 47 50 21 61 60 95 16 87 100 69 100 44 61 70 50 39 49 98 81 35 
    

 

Safeguard Zones - implemented or planned 25 x x x x x x x x   x x  x x x x x x x  x x x   x x x x  x 
    

 

Safeguard Zones are mandatory for each drinking water abstraction site 16 x x x x x   x x   x     x not 
yet  x x not 

yet x         x   not 
yet x   

    

 

Safeguard Zones are not mandatory for each drinking water abstraction site 9   x     x x x                         x x     x   x x 
    

 

Drinking water protection related measures implemented only in safeguard zones 9   
  

x 
  

  
 

        x   x   x     x     x x x x   
    

 

Drinking water protection related measures implemented in and outside of safeguard zones 12 x x x   x x x x   x           x   x     x           x 
    

1 Restrictions / Conditions on activities (land use, water use, discharge, storage, transport, 
pesticide & fertilizer use, etc.) 23 x x x x x x x x   x   x x x x x x x   x x   x x x x x 10 8 7 10 

2 Prohibitions of activities (e.g. land use, water use, discharge, storage, transport, pesticide & 
fertilizer use, etc.) 22 x x x x x x x x   x   x x x x x x x   x x   x   x x x 10 7 4 10 

3 Implementation / Revision of discharge permits 20 x x x x x x x x   x     x *   * x x   x x   x   x * x 12 4 4 4 

4 Implementation / Revision of emission limits 13 x x   x x   x x   x       x     x x     x   x   x     6 2 2 6 

5 Control of activities, impacts, discharges, emission limits, abstractions 22 x x x x x x x x   x   x x x   x x x   x x   x x x x x 11 4 11 7 

6 Licensing, permitting, authorisation of activities (land use, discharge, storage, transport, 
constructions, etc.) 22 x x x x x x x x   x x x x x   x x x   x x   x   x x x 12 4 7 8 

7 Control of licenses, permits, authorisations 17 x x x x   x x x   x     x     x x x     x   x   x x x 7 2 9 7 

8 Installation, extension, modification of constructions/plants (e.g. UWWT etc.) 15 x x   x x x x x         x     x x x     x   x     x x 8 7 5 3 

9 Land use changes (e.g. Afforestation, pasture replacing arable land etc.) 13 x x x   x x x     x         x   x       x   x   x x   3 4 2 6 

10 Action Plans on drinking water protection 16   x   x x   x x   x x x x x     x x     x   x   x   x 3 5 8 7 

11 Codes of good practice 18 x x x x x x x     x   x x x         x x x   x x x   x 7 3 6 7 

12 Proper planning and development of urban and rural areas 16 x x     x x x x         x x   x x x   x x   x x     x 3 1 7 7 

13 Monitoring of water quality & quantity 23 x x x x x x x x   x x x x x x x x x   x x   x x x   x 6 15 16 6 

14 Monitoring of licenses, permits, authorisations etc. 21 x x x x x x x x   x x x x x x x   x   x x   x   x   x 3 1 12 9 

15 Monitoring - field records (e.g. manure application, farming practices etc.)  14 x x   x x x x x               x x x     x   x   x   x 5 0 8 3 

16 Research / Investigations 19 x x x x x x x x     x   x x   x x     x x   x x x   x 5 11 11 5 

17 Risk assessment 18 x x x x x x x x         x x   x x     x x   x x x   x 2 9 8 6 

18 Improve efficiency of water use, water distribution, water saving, water reuse 17   x x x x x x x   x     x   x x   x   x x   x   x   x 3 12 10 3 

19 Improve efficiency of waste water collection and treatment  15 x x x x x x   x   x   x x           x   x   x   x   x 7 7 8 4 

20 Awareness raising, information, advise, education 18 x x x x x x x x   x     x   x x x     x x   x   x   x 1 8 11 6 

21 Closure / replacement of polluted abstractions 15   x x x x x x x   x     x     x x     x x   x       x 4 7 5 5 

 
Notes: The information presented is based on the content of the River Basin Management Plans under the Water Framework Directive and additional national information provided by the Member States on request (except Finland, France, Greece, Malta and 
Portugal). The last four columns indicate which group is covering the costs for the measure. Cost coverage may overlap. 

For UK the information covers England and Wales 

Belgium provided information for three parts. The results were combined into one answer within this assessment. 

 



Task 3c – Summary note  (draft 3.10.2012) 

24 

Annex 2: Surface water 

Fact sheet on surface water safeguard zones 
 

Measure ID See database 
Description A surface water safeguard zone is basically a protection zone around a surface water 

body for which certain restrictions, prohibitions and other legislation are valid. In 
general the legislation on drinking water protection provides regulation for inside the 
safeguard zones. However, there are also often measures in context to general water 
protection taken outside the safe guard zone will contribute to protection of drinking 
water. Surface water safeguard zones will effect water bodies and (part of) their 
catchment area.  

In Europe drinking water is supplied in part through groundwater extraction and in 
part by surface water sources. The use of surface water for drinking water varies from 
0 to 84% between the European Member States, with an average of 34%. To protect 
the surface waters that are source for drinking water, safeguard zones are applied or 
legislation on safeguard zones is in preparation in 20 Member States of the 22 
Member States that responded. In most Member States safeguard zones are 
mandatory or mandatory if the abstraction exceeds certain limits (see Table 5). 

Primary 
pressures 

The primary pressures for drinking water are pollution by point sources of all kinds, 
diffuse sources (mainly agricultural) and overexploitation of a water body. 

Secondary 
pressures 

Secondary pressures are disturbances of the water body and its catchment which are 
not directly or potentially influencing water quality and water supply. Such as 
morphological changes, changes in river management or legislation in a catchment 
and climate change. 

Related 
measures 

Legislation on safeguard zones focus mainly on preventing and reducing impacts on 
the water body by human activities. E.g. reducing or prohibiting economic and 
agricultural activities, fertilizers and pesticides and other emissions in the safeguard 
zones. In addition measures are taken, such as monitoring of water quality and 
quantity and surveillance and control of activities in the field.  

In 20 of the EU Member States, surface water related measures are taken to protect 
drinking water. Half of the Member States indicated they only take surface water 
related drinking water measures inside safeguard zones, while the other half also 
takes measures outside the zones. There is no division possible in measures that are 
only applied inside or outside the safeguard zones, so all measures mentioned are 
described in the following paragraph. The number e.g. “(15x)” indicates the number 
of Member States that are applying the specific measure. This is also indicated in 
Table 5). The table gives an overview of the application of the measures taken in the 
different EU-Member States and who pays for them. Table 4 shows the impact per 
measure on water body category, WFD status and pressure type.  

1. Restrictions / Conditions on activities are used in 17 cases as a tool to protect 
drinking water produced from surface water. The restrictions in safeguard zones 
are legislated to reduce economical and agricultural activities as well as recreation, 
pollution and other disturbance. The costs for these measures are evenly split 
between the public, polluters and water companies. Depending on the kind of 
restriction this measure type can address the total range of pressures.  
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2. Prohibitions of activities in safeguard zones (15x) are if specified, for the majority, 
related to the application of fertilizers and pesticides and to other pollution. A 
number of Member States are more specific which activities are prohibited (e.g. 
storage of manure and silage, pipeline transport of pollutants or navigating boats). 
A few of the Member States graduate safeguard zones into different levels of 
protection, where in the highest level zones all activities are prohibited. This 
measure so has great diversity in severity and its impact has a wide range. In 
principal the polluter and the water company are paying for the costs resulting 
from this measure type. 

3. Implementation / Revision of discharge permits (16x) regulate the discharge of 
(waste) water to the surface water body. In safeguard zones such discharges are 
usually prohibited. Implementation or revision has to be done at the cost of the 
polluter. Assuming that discharge permits are only related to the amount of 
discharged water and not to the quality, this measure only has an impact on the 
hydro-morphological status of a water body. Changing the amount of water effects 
the habitats in a water body and the occurrence of salt intrusion. 

4. Implementation / Revision of emission limits (15x). In a number of the Member 
States emissions of pollutants are either prohibited in safeguard zones at all or 
bound to strict emission limits. Like the discharge permit, the costs arising from 
this measure are covered by the potential polluter. Emission permits regulate the 
emission of chemical components (nutrients, priority hazardous substances etc.) 
and directly affect chemical status of a water body. 

5. Control of activities, impacts, discharges, emission limits, abstractions (17x) are 
mainly in place to control if the restrictions and prohibits given by measure 1, 2, 3 
and 4 are followed. This is at cost of the polluter and the public. Controlling this 
has no direct impact on a water body. However, this measure is necessary to make 
other measures effective. 

6. Licensing, permitting, authorisation of activities is used 16x as a measure to 
regulate the disturbances inside the safe guard zones. In this case the polluter is 
paying. The impact of the measure covers a broad range depending on the kind of 
activity that is licensed. 

7. Control of licenses, permits, authorisations (13x). This addresses the controlling of 
the measures 1, 2, 3, 4 and 6.  The control is carried out by the authorities (state or 
local) mainly at cost of the public. The polluter pays to a lesser extent. Controlling 
has no direct impact on a water body but is effective as in forces the other 
measures. 

8. Installation, extension, modification of constructions/plants (13x). This measure is 
also part of measure 19. Its direct impact is on the chemical status of a surface 
water body and indirect impact on the biological status of a water body as it 
reduces emission of chemical components. The costs of this measure are covered 
by the public, polluter and water company. 

9. Land use changes (e.g. Afforestation, pasture replacing arable land etc.) are only 
mentioned 8x as a measure. Land use change is applied in rare cases, small areas 
and in higher protection level safeguard zones. The measure is most commonly 
financed by water companies. Land use change usually makes the land use more 
extensive and affects a water body by decreasing chemical emissions and 
preventing erosion which has impact on the sediment load of a water body (hydro-
morphological status, see Table 2) 

10. Action Plans on drinking water protection are drawn up in 12 Member States. 
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Often specifically for safeguard zones but also as a part of general water 
management for an area or even more general action plans. This measure is 
mainly paid by the public. Secondary payment is through water companies and by 
the polluter. The range of impact can be broad and depends on the subjects that 
are part of the plan. Making an action plan does not directly influence the situation 
and therefore is a soft measure. 

11. Codes of good practice (13x) are not specific for activities in safeguard zones. If 
available they are valid for agricultural activities in general. The primary focus of 
the codes is on reducing or preventing environmental effects from fertilizer and 
pesticide application; thus, they address the cause and affect the chemical status 
of a water body. If erosion protection is included in the code it also influences the 
hydro-morphological status. Financial responsibility is on the polluter and the 
public. These codes are considered a soft measure as they fall under voluntary 
application; however, it can be seen as a hard measure if application is mandatory, 
as it is in Nitrate Vulnerable Zones or in the whole territory is such zones are not 
identified. 

12. Proper planning and development of urban and rural areas. Ten of the Member 
States apply this measure. In most cases this is a control measure because when 
planning urban and rural development, protected areas (include safeguard zones) 
should be taken into account. The measure does not have direct impact and it is 
financed by the public.  

13. Monitoring of water quality & quantity is implemented in all Member States (18x). 
This is not only the monitoring of surface water, but also the monitoring of the 
quality and quantity of the drinking water itself. Financial responsibility lies with 
the water company and the public. This is a control measure without direct effect. 
By monitoring the situation in the field changes and undesirable situations can be 
detected and tackled. 

14. Monitoring of licenses, permits, authorisations etc. (15x) is primarily carried out by 
state or county authorities and is financed by the public. This control measure has 
no direct impact but the monitoring gives an overview of the situation and can 
identify needs for the amendment of further measures. 

15. Monitoring of field records such as manure application and farming practices (12x) 
is not a measure specific for safeguard zones. A part of the Member States 
indicated there is no legislation to this monitoring. In this Member States the 
monitoring is done only on voluntary basis as follow-up of the codes of good 
practice. In other Member States manure application, crop plans, etc. are 
monitored by the government. The measure is subsidized by polluters and the 
public. Similar to measure 13 and 14 this measure gives overview and control. 

16. Research / Investigations (13x) are carried out in most of the Member States, but it 
is not made more specific. The research and investigation most likely concerns for 
example, research in the planning phase of safeguard zones and regular research 
on water use and quality. Depending on the subject of the research, it can affect a 
wide range of components. This is an indirect measure and therefore considered a 
soft measure. Financial responsibility lies with the water companies and public.  

17. Risk assessment (12x) is carried out in a few of the Member States as a part of 
safeguard zone documentation. In other Member States it is part of the plans on 
drinking water safety made when a safeguard zone is implemented. It is not clear if 
these risk assessments are only on drinking water itself or also on the surface 
water source. Because there is  no direct impact on the water body status, the 
measure is classified as soft. The range of impact can be wide depending of the 
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subject of the assessment. Risk assessments are funded by water companies and 
public. 

18. Improvement to efficiency of water use, water distribution, water saving, water 
reuse (15x). Most Member States focus their water saving measurements on the 
improvement of the water distribution network. As such, the impact is mainly on 
water quantity and the hydro-morphological status of the water body. The 
measures are financed by the water companies (~55%) and by the public, in some 
Member States with a contribution of “polluters”. 

19. Improvement to efficiency of waste water collection and treatment (14x). This is a 
combination of different hard measures. In the first place, renovation and 
extension of the sewer system is mentioned to prevent pollution from leaking 
wastewater. On the second place, modification of wastewater treatment plants is 
a measure. The impact is mainly on the chemical status and indirectly the 
biological status of a water body, considering it reduces emission of chemical 
components. These measures are funded by public, polluter and water companies. 

20. Awareness raising, information, advise, education (15x). Most of the Member 
States do not explain how they raise awareness. Some things that are mentioned 
are reports from water companies on water quality and drinking water that are 
prohibited to make each year to provide information and a school program for 
raising awareness.  These things are financed by the water company and public. 
Raising awareness has no direct impact on a water body, so it is a soft measure. 
The impact range can be wide depending on the focus of the measure and the 
audience. 

21. Closure / replacement of polluted abstractions was a measure in 8 Member States. 
This measure is only used in rare cases. In one case, short-term closure of a surface 
water abstractions was mentioned due to a pollution peak. Probably short time 
closure is used more frequently than mentioned. The costs are divided over 
polluter, water company and public. This is a hard measure and it impacts the 
hydro-morphological status of the water body. Closing an abstraction site results in 
higher discharges in the water body and as a result it changes the risk on salt 
intrusion, habitats and sediment dynamics. 

Effects on 
pressures 

If there are disturbances inside a planned safeguard zone, the most common route of 
action is a reduction of the effects on surface water in the planning and 
implementation phase of the safeguard zone. However, once the safeguard plan has 
been implemented, the objective of the plan is to prevent disturbances and keep the 
area in the current state. 

The effects that can be achieved by applying safeguard zones dependent on the 
associated measures (see Table 2). In general, safeguard zones tackle or reduce the 
primary pressures. Point sources of different types are controlled by discharge 
permits, emission limits and partly by prohibition of all emissions in a zone. Diffuse 
agricultural sources are reduced by restricting use of fertilizers and pesticides, and by 
land use changes or changes of crop types. Other types of diffuse pressures are 
reduced by different other conditions. Abstraction licences regulate water levels in 
safeguard zones and prevent overexploitation of water bodies. The secondary 
pressures are less or not influenced by applying safeguard zones.  

Effects on 
WFD quality 
elements 

A safeguard zone has most effect on and most directly influences the chemical status 
of a water body. By affecting the chemical status, the biological status may be 
affected as well, but this is a secondary effect.  

The effect of drinking water protection measures on hydro-morphological status of a 
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water body is not very high. However, the discharge of a river or storage in a lake is 
regulated by abstraction licenses and discharge permits. E.g. improve efficiency of 
water use and land use change can increase the discharge to a water body. Aside 
from that, reduction of erosion (e.g. land use change) reduces the sediment load. For 
an overview of effects of single measures see Table 4. 

The following overview indicates the effect of safeguard zones on WFD quality 
elements. The effectiveness is indicated based on expert judgement. 

WFD quality elements Effectiveness 
Chemical quality elements 
 Priority hazardous substances (PHS) 
 Nutrients 
 Organic substances 
 Other 

 
high 
high 
high 
high 

Biological quality elements 
 Fish 
 Macrophytes 
 Phytoplankton 
 Macrofauna 

 
indirect, unknown 
indirect, unknown 
indirect, unknown 
indirect, unknown 

Hydro-morphological quality elements 
 Continuity up- and downstream 
 Hydrological regime 
 Morphological 

 
 
moderate  
moderate 

 

Effectiveness The effectiveness of safeguard zone implementation depends on the related 
combination of measures; as such, it differs between Member States. These can be 
divided into hard measures which directly impact the pressures in the area, such as, 
land use change and improvement of sewer systems. Other hard measures should be 
controlled to be effective like restrictions, prohibits, permits and licences. Therefore 
“control measures” is a separate category that is important to apply, but only 
effective in combination with hard measures. A third category are soft measures, 
measures with indirect impact e.g. research, risk assessment, proper planning and 
awareness raising. Soft measures like these have an impact on the long term. E.g. risk 
assessments become effective when executed and awareness raising takes time. Hard 
measures are also referred to as technical measures whilst soft measures and control 
measures are also referred to as non-technical measures. 

In Table 2 each measure is evaluated as a hard, soft or control measure. 48% of the 
applied measures are hard measures, 24% soft and 28% control measures. 

Limitations An important remark on safeguard zones is that they address initial pressures from 
inside the zone, since legislation of the zones only regulates the activities within the 
zone. If sources of disturbance are upstream of the zone, other measures need to be 
taken. In a few of the Member States, the legislation on drinking water safety 
provides this, but most of the time measures outside the safeguard zone falls under 
general water management or other legislation. The forgoing does not necessarily 
count if threats are posed by new developments outside the zone. In this situation the 
safeguard zone should be taken into account in most Member States (see also 
measure 12 proper planning and development). 

In part of the Member States safeguard zones are not automatically part of the safety 
structures. To ensure the extra care for the water needed in safeguard zones in 
emergency situations, safeguard zones should be integrated in existing emergency 
structures and procedures. This should be taken into account in the implementation 
phase of a safeguard zone. 
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Not water 
related 
benefits 

A safeguard zone can benefit a nature area should it fall under the domain of the 
regulation. This can lead to an increase of biodiversity and the area can be saved as or 
develop to a valuable area for terrestrial nature. 

Gaps Because the application of safeguard zones is so diverse in different Member States it 
is not possible to assign specific gaps in knowledge. In general can be said that due to 
the nature of the request to the Member States it is not possible to distinguish, which 
of the reported measure types are applied only in or also outside safeguard zones. 
Neither it is fully clear if and how the general legislation which also could contribute 
in protecting drinking water was considered in the answers. Furthermore the 
application of part of the measures can be so different and the combination of 
measures within a safeguard zone is so diverse that the effect description is very 
general.  

Costs The costs of a safeguard zone are threefold. First there are the costs for the 
implementation of the zone e.g. for research and legal embedding.  Then there are 
the costs of equipment, single measures, control and monitoring. The third cost type 
is made up of the costs for compensating the effects of restrictions and prohibitions. 
E.g. decrease of production caused by prohibiting nutrient use.  

An indication of the costs cannot be given due to the diversity of the safeguard zone 
types in the different Member States. 

Who is 
financing 
this? 

Generally the implementation of a safeguard zone for an abstraction site is paid by 
the water company or the public. This most probably includes the costs of 
implementation and legal embedding of the zone. 

Once the zone is in function, the distribution of financing is as follows: the compliance 
of restrictions and prohibitions, permits, licences and codes of good practice are 
generally paid by the polluter. The public finances control, monitoring and planning. 
And the other measures are subsidized by both water company and public. 

Table 5 includes, per measure, how often the different groups are in total said to be 
paying for the measure.  
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Figure 4: Surface water – Number of Member States in which the measures are applied 

 

 

Figure 5: Surface water – How often the different groups are said to pay for a measure 
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Matrix of measures, relevance to surface water status and pressures 
The matrix of surface water measures (Table 4) gives the surface water related measures that 
are/will be taken in DWSZ by the EU Member States according to the answers of the questionnaires 
that were filled out in context of this project. In the last three columns is indicated which group pays 
the costs for a measure. Finland, France, Malta and Portugal did not respond to the questionnaire. 
This Member States are not taken into account in the matrix, since there is no information available 
on surface water related drinking water protection measures. Austria, Denmark and Lithuania do not 
use surface water for drinking water. Remarkable is that although in Lithuania safeguard zones for 
drinking water are established. 

From the table it can be seen that the measures taken in the Member States are very diverse. In part 
of the Member States safeguard zones are mandatory and in part of the countries they are not. 
Sometimes drinking water protection measures are only taken within a DWSZ and sometimes also 
outside. Beside that each Member State has a different package of measures which could be applied. 
And measures can have a very different impact depending on the exact content. For instance the 
measure “prohibition of activities” can prohibit certain type of land use in one State, but navigation 
of boats in another. This means that the table gives an overview of possible surface water measures 
to protect drinking water, but the measure content is not necessarily the same in different Member 
States.  

The matrix of measures and effects (Table 5) gives an indication of the possible effects of the surface 
water related measures for drinking water protection. It is indicated which water body category is 
affected, for which WFD status the measure is relevant and which processes and pressures are 
addressed by the measures. When reading the table it should be taken into account that the effects 
indicated are possible but strongly depend on the exact content of a measure (see also the comment 
on Table 4). 

The measures are divided in hard, soft and control measures. Hard measures are measures with 
direct impact on a water body. Only these direct effects are indicated in the table and not the 
indirect effects that may occur. Soft measures have an indirect impact and in the table the possible 
indirect effects are indicated. Control measures do not have impact themselves but are needed to 
make other measures work. In the table they do not have effects assigned. Hard measures can also 
be referred to as technical measures and soft and control measures as non-technical 
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Table 4: Surface water – Matrix of measures in safeguard zones, relevance to surface water status, impacts and pressures 
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0 Safeguard Zones5  x x     x x x x x x x x x x x   x x x x 

1 

Restrictions / Conditions on activities (land use, water use, discharge, storage, transport, pesticide & fertilizer use, etc.) 
5 hard x x     x x x x x x x x x x x   x x x   

2 Prohibitions of activities (e.g. land use, water use, discharge, storage, transport, pesticide & fertilizer use, etc.)5 hard x x     x x x x x x x x x x x   x x x   

3 Implementation / Revision of discharge permits6 hard x x         x           x   x   x   x   

4 Implementation / Revision of emission limits hard x x       x   x x x       x     x       

5 Control of activities, impacts, discharges, emission limits, abstractions control                                       x 

6 Licensing, permitting, authorisation of activities (land use, discharge, storage, transport, constructions, etc.)5 hard x x     x x x x x x x x x x x   x x x   

7 Control of licenses, permits, authorisations control                                       x 

8 Installation, extension, modification of constructions/plants (e.g. UWWT etc.) hard x x       x   x x x       x     x       

9 Land use changes (e.g. Afforestation, pasture replacing arable land etc.) hard x x       x x x x   x       x     x x   

10 Action Plans on drinking water protection5 soft x x     x x x x x x x x x x x   x x x x 

11 Codes of good practice7 soft x x     x x x x x x x             x x   

12 Proper planning and development of urban and rural areas control                                       x 

13 Monitoring of water quality & quantity control                                       x 

14 Monitoring of licenses, permits, authorisations etc. control                                       x 

15 Monitoring - field records (e.g. manure application, farming practices etc.)  control                                       x 

16 Research / Investigations5 soft x x     x x x x x x x x x x x   x x x x 

17 Risk assessment5 soft x x     x x x x x x x x x x x   x x x x 

18 Improve efficiency of water use, water distribution, water saving, water reuse8 hard x x         x           x   x       x   

19 Improve efficiency of waste water collection and treatment  hard x x       x   x x x       x     x x x   

20 Awareness raising, information, advise, education soft x x     x x x x x x x x x x x   x x x x 

21 Closure / replacement of polluted abstractions hard x x         x           x   x       x   

                       
RW...rivers, LW...lakes, TW...transitional, CW...coastal water bodies 

                                                           
3 Here is assumed that surface water is fresh surface water. In Cyprus 55% of the drinking water comes from desalinated seawater, but for these abstractions no safeguard zones are implemented. According to 

http://epp.eurostat.ec.europa.eu/statistics_explained/index.php/Water_statistics (dd 17-8-2012) also in Malta desalination plants are implemented. It is not known if her safeguard zones are applied. 
4 Not following legislation is part of the category “other pressures”, so control measures act in this category. 
5 These measurements can affect all categories in the table depending on the exact content of the measure. 
6 By indicating the effects for this measure is assumed that the discharge only contains water of the same or better quality as the receiving water. 
7 According to the responses to the questionnaires the codes of good practice for agricultural activities are the most common available influencing surface water. 
8 By indicating the effects for this measure is assumed that it only affects the use/abstraction of the water, so the water quantity. 
 

http://epp.eurostat.ec.europa.eu/statistics_explained/index.php/Water_statistics
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Table 5: Surface water – Matrix of measures applied in safeguard zones by the EU Member States  
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 Drinking water abstracted from surface water (%)  0 28 66 15 53 26 0 53  79   5 84 13 0 31 ?  39 30  61 51 2 19 65    

 Safeguard Zones - implemented or planned 19  x x x x x  x  x   x x x x x x   x  x x x x x    

 Safeguard Zones are mandatory for each drinking water abstraction site 13  x x x x   x  x   x  x  x x     x  x x     

 Safeguard Zones are not mandatory for each drinking water abstraction site 7   x  x x   
 

           x   x  x x    

 Drinking water protection related measures implemented only in safeguard zones 11    x x x  x  
   x  x  x      x x x x     

 Drinking water protection related measures implemented in and outside of safeguard 
 

8  x   x x  x  x        x  x x  x    x    

1 Restrictions / Conditions on activities (land use, water use, discharge, storage, transport, 
pesticide & fertilizer use, etc.) 17   x x x x  x  x   x x x x x x   x  x x x  x 7 7 6 

2 Prohibitions of activities (e.g. land use, water use, discharge, storage, transport, pesticide 
& fertilizer use, etc.) 15   x x x x  x  x   x x x x x x   x  x  x   8 5 3 

3 Implementation / Revision of discharge permits 16  x x x x x  x  x   x   x x x  x x  x  x  x 11 3 4 

4 Implementation / Revision of emission limits 15  x x x x x  x  x    x  x x x  x x  x  x   7 2 3 

5 Control of activities, impacts, discharges, emission limits, abstractions 17  x x x x x  x  x   x   x x x  x x  x x x  x 10 4 11 

6 Licensing, permitting, authorisation of activities (land use, discharge, storage, transport, 
constructions, etc.) 16  x x x x x  x  x   x   x x x  x x  x  x  x 12 4 7 

7 Control of licenses, permits, authorisations 13  x x x  x  x  x   x    x x   x  x  x  x 7 2 10 

8 Installation, extension, modification of constructions/plants (e.g. UWWT etc.) 13  x x x x x  x  
   x   x x x   x  x    x 8 7 6 

9 Land use changes (e.g. Afforestation, pasture replacing arable land etc.) 8   x  x x    x     x x x    x       1 3 1 

10 Action Plans on drinking water protection 12  x  x x   x  x   x    x x   x  x  x  x 3 4 10 

11 Codes of good practice 13  x x x x x    x   x       x x  x x x  x 6 2 6 

12 Proper planning and development of urban and rural areas 10     x x  x  
   x   x x x   x  x x    1 1 6 

13 Monitoring of water quality & quantity 18  x x x x x  x  x   x  x x x x  x x  x x x  x 6 12 15 

14 Monitoring of licenses, permits, authorisations etc. 15  x  x x x  x  x   x  x x  x  x x  x  x  x 2 1 12 

15 Monitoring - field records (e.g. manure application, farming practices etc.)  12  x  x x x  x  
      x x x   x  x  x  x 6 0 8 

16 Research / Investigations 13  x x x x x  x  
   x    x   x x  x x   x 4 10 9 

17 Risk assessment 12  x  x x x  x  
   x    x    x  x x x  x 2 7 6 

18 Improve efficiency of water use, water distribution, water saving, water reuse 15  x x x x x  x  x   x  x   x  x x  x  x  x 3 13 9 

19 Improve efficiency of waste water collection and treatment  14  x x x  x  x  x   x   x  x  x x  x  x  x 7 9 9 

20 Awareness raising, information, advise, education 15   x x x x  x  x   x  x x x   x x  x  x  x 1 9 10 

21 Closure / replacement of polluted abstractions 8    x x   x  x   x    x    x  x     4 4 3 
 
Greece, Finland, France, Malta and Portugal did not response to the questionnaire 

                                                           
9 For Belgium two questionnaires were filled out, one for Flanders and one for Wallonia. The results of these two were combined, so if a measure is applied in Flanders or Wallonia, the measure is checked in the matrix. The percentage of drinking water 

abstracted from surface water is 35% for Flanders and 20% for Wallonia. In the matrix the average is included. 
10 For UK the answers were given for England and Wales. Scotland and Northern Ireland are not taken into account. 
11 The responses to the question who is paying for the measures differs a lot between the Member States. The one answered only for two or three measures and ticked one group per measure and the other answered for all measures and ticked more groups per 

measure. 
 


	1 Conclusions and summary
	2 Aim of sub-task 3c
	3 Background
	3.1 Source of drinking water
	3.2 Legal basis for drinking water protection in the WFD
	3.3 Drinking Water Protected Areas (DWPA)

	4 Drinking Water Safeguard Zones (DWSZ)
	4.1 Rate of establishment in Europe
	4.2 Measures
	4.3 Pressures addressed
	4.4 Main effects of measures
	4.5 Effects on WFD quality elements
	4.6 Effectiveness of measures
	4.7 Who is paying for the costs
	4.8 Limitations of the measures

	5 Inter-linkage with other measures
	6 Available information and gaps detected
	7 Working procedure
	Annex 1: Groundwater
	Fact sheet on Groundwater safeguard zones
	Matrix of measures, relevance to groundwater status and pressures

	Annex 2: Surface water
	Fact sheet on surface water safeguard zones
	Matrix of measures, relevance to surface water status and pressures


