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 EXECUTIVE SUMMARY  

Following a request from the Working Group on Water and Health established under the Protocol on Water and
Health to the 1992 Convention on the Protection and Use of Transboundary Watercourses and International Lakes,
an ad hoc expert group considered components of a monitoring system for drinking-water supply and sanitation in 
partial compliance with Article 6 and 7 of the Protocol. 
 
The ad hoc expert group was composed of experts from Croatia, the Czech Republic, Denmark, Finland, Germany,
Hungary, Malta, the Netherlands, Poland, Slovakia, and the Ukraine. Support was given by representatives of the 
UN Economic Commission for Europe (UNECE), the WHO Regional Office for Europe (WHO/EURO) and the 
WHO office at the UNEP Mediterranean Action Plan (WHO/MAP), the Organization for Economic Cooperation
and Development (OECD), the International Organization for Standardization (ISO), and EUREAU. The meeting
was hosted at the offices of the WHO Regional Office for Europe, Copenhagen, Denmark, from 9 – 10 May 2005. 
 
The following table summarizes elements of the proposed reporting scheme for those indicators discussed and 
selected during the meeting.  Great care has been taken to recognize reporting systems to which Parties to the
Protocol are already participating, particularly those resulting from the legislation promulgated by the European 
Union (EU). Due cognizance has also been taken of experience obtained in utility assessment by the Organization
for Economic Cooperation and Development (OECD), and of the development of new relevant standards by the
International Organization for Standardization (ISO). The views of EUREAU, the professional organization of the
European water industry, have likewise been taken into account. Finally, due regard has been given to the
European environmental health information system being developed by the WHO European Centre for 
Environment and Health and to the WHO/UNICEF Joint Monitoring Program.   
 
The present report summarizes the deliberations of the ad hoc expert group. The body of the report is supported by 
a number of annexes, containing references or summaries of relevant work by the individual organizations.  
 
This report will be submitted for review to the Working Group on Water and Health at its fifth session (Geneva,
December 2005). It will then form the basis for a consultation amongst the Parties to the Protocol on Water and
Health with a view to the preparation of a comprehensive draft reporting scheme. Such draft will also include
guidance on environmental reporting based on the experience of the UNECE, as well as a section on outbreak
reporting based on previous work done by WHO.  

              Address requests about publications of the WHO Regional Office to: 
              • by e-mail  publicationrequests@euro.who.int (for copies of publications) 

permissions@euro.who.int (for permission to reproduce them) 
pubrights@euro.who.int (for permission to translate them) 

              • by post Publications 
 WHO Regional Office for Europe 
 Scherfigsvej 8 
 DK-2100 Copenhagen Ø, Denmark 
 

© World Health Organization 2005 

All rights reserved. The Regional Office for Europe of the World Health Organization welcomes requests for permission to 
reproduce or translate its publications, in part or in full.  

The designations employed and the presentation of the material in this publication do not imply the expression of any opinion 
whatsoever on the part of the World Health Organization concerning the legal status of any country, territory, city or area or 
of its authorities, or concerning the delimitation of its frontiers or boundaries. Where the designation “country or area” 
appears in the headings of tables, it covers countries, territories, cities, or areas. Dotted lines on maps represent approximate 
border lines for which there may not yet be full agreement. 

The mention of specific companies or of certain manufacturers’ products does not imply that they are endorsed or 
recommended by the World Health Organization in preference to others of a similar nature that are not mentioned. Errors and 
omissions excepted, the names of proprietary products are distinguished by initial capital letters. 

The World Health Organization does not warrant that the information contained in this publication is complete and correct 
and shall not be liable for any damages incurred as a result of its use. The views expressed by authors or editors do not 
necessarily represent the decisions or the stated policy of the World Health Organization. 
 



 
 

 

 
Table 1: Summary of the draft Protocol monitoring program 

 
Topic area Indicator Mathematical expression Units 
Drinking-water coverage WatSan_Ex1 Percentage of the population with access to safe drinking-water connected 

to a public supply 
% 

Sanitation coverage WatSan_P1 a. Percentage of the population served by sewerage connection % 
  b. Percentage of the population served by sewerage connection and 

wastewater treatment plant 
% 

  Type of wastewater treatment plant (primary, secondary, tertiary)  
Drinking-water quality  Disinfection method (chlorine based or not)1   
 WatSan_S2 Percentage of samples that fails to meet the standard for E. coli % 
  Percentage of samples that fails to meet the standard for enterococci % 
 WatSan_S3 Percentage of samples that fails to meet the standard for chemical water 

quality (10 parameters)  
% 

Performance of drinking-water 
supply system 

 Water production (metered)  m3/y (indicate 
reference year) 

  Water consumption (metered)  m3/y 
  Unaccounted-for water (UFW)  m3/km/d 
  Continuity of service hrs of water 

supplied/day 
  Failure rate to comply with legally required residual chlorine at point of 

consumption (in countries with mandatory chlorination only) 
% 

  Pipe breaks Nr of 
breaks/km/year 

Wastewater treatment Wastewater  Volume of wastewater treated as percentage of total volume of 
wastewater produced 

% 

  Discharge of treated wastewater to nature % 
  Reuse of treated wastewater  % 
Network performance  Blockage Blockage/km/year 

                                                 
1 This indicator is required in countries where chlorine-based disinfection is mandatory to enable differentiation between failure at the water production plant or failure in the 
distribution system. 
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Introduction 
 

 
1. The Working Group on Water and Health (WGWH1) at its fourth meeting2 (Palais des 

Nations, Geneva, 9 – 10 December 2004) reviewed the setting of targets and the performance 
monitoring of collective systems for the production of drinking-water and the treatment of 
wastewater. The WGWH decided to set up an ad hoc expert group to draw up a guidance 
document on reporting following the relevant provisions of the Protocol on Water and Health 
to the 1992 Convention on the Protection and Use of Transboundary Watercourses and 
International Lakes, particularly in partial compliance to articles 6 and 73.  

 
2. The WGWH advised that the guidance document should contain a coherent set of indicators 

and that it should be examined at the fifth meeting of the WGWH and prior to the Meeting of 
the Parties. 

 
3. The expert group met from 9 – 10 May 2005 at the WHO Regional Office for Europe, 

Copenhagen, Denmark Representatives from the following countries participated: Croatia, 
the Czech Republic, Finland, Hungary, Malta, the Netherlands, Norway, Poland, Slovakia, 
and Ukraine. 

 
4. Representatives of United Nations Economic Commission for Europe (UNECE) and the 

Organization for Economic Cooperation and Development (OECD) also attended the 
meeting.  

 
5. The International Organization for Standardization (ISO) and the European Union of 

National Associations of Water Suppliers and Wastewater Services (EUREAU) attended the 
meeting. 

 
6. Representatives of two WHO collaborating centres participated: the WHO Collaborating 

Centre for Water and Health (Denmark) and the WHO Collaborating Centre for Health 
Promoting Water Management and Risk Communication (Germany). 
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1. REVIEW OF CURRENT MONITORING PROGRAMS 

1.1. Introduction 

 
7. The WHO Regional Adviser, Water and Sanitation, introduced the topic and recalled the 

basis for the deliberations.  

8. The Protocol defines drinking-water under Article 2. Parties assume the obligation to 
“establish and maintain a legal and institutional framework for monitoring and enforcing 
standards for the quality of drinking-water” under Article 6 sub 5 (c), and to “establish and 
maintain arrangements, including, where appropriate, legal and institutional arrangements, 
for monitoring, promoting the achievement of and, where necessary, enforcing the other 
standards and levels of performance for which targets … are set” under Article 6 sub 5  (d). 
Parties are also under the obligation to collect data and report on progress in Article 7 sub 
(5). 

9. The UN CSD-13 (New York, USA, 11-22 April 2005) called for a “strengthening of 
capacities of national and local authorities in resource allocation and management, quality 
control, development and implementation of water supply projects, and monitoring of service 
provision”4. 

10. Relevant programs undertaken by WHO include: the WHO Environment and Health 
Information System ENHIS5 and the WHO/UNICEF Joint Monitoring program (JMP)6. The 
latter is based on technology definitions distinguishing between ‘improved’ and ‘non-
improved’ sources of water supply and sanitation. The JMP recognizes that ‘access to an 
improved source’ is an indicator of access to safe drinking-water but not necessarily a 
measure of it.  

11. Application of the JMP methodology did reveal that there remain very significant 
populations in the European region, particularly in rural areas, that do not have access to 
improved water supplies. Sanitation is generally lagging behind to water supply. 

12. Concern has however been expressed on the JMP system, and calls have been made to 
complement the system by developing a clearer picture of the microbial and chemical safety 
of the water for those populations who do have access. In particular, issues of quality, 
reliability and sustainability are to be addressed. Obtaining such complementary information 
should make optimal use of existing monitoring systems.  

13. Relevant EU Directives are to be taken into account, particularly Council Directive of 21 
May 1991 concerning urban wastewater treatment as amended by Directive 98/15/EC (the 
urban wastewater Directive), Council Directive of 12 December 1991 concerning the 
protection of waters against pollution caused by nitrates from agricultural sources (the 
nitrates Directive), Council Directive 98/83/EC of 3 November 1998 on the quality of 
drinking-water for human consumption (the drinking-water Directive), Directive 2000/60/EC 
of the European Parliament and of the Council of 23 October 2000 establishing a framework 
for Community action in the field of water policy (the water framework Directive). 

14. A number of proposals for revision of Directives, or for new Directives, should also be taken 
into account. Amongst these are: Commission proposal COM (2003):50 Proposal for a 
Directive of the European Parliament and of the Council on the protection of groundwater 
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against pollution – the (future) groundwater Directive and Commission Proposal COM 
(2002)581: Final proposal for a Directive of the European Parliament.  

15. The OECD EAP Task Force has gained unique experience in the Eastern European, 
Caucasus and Central Asia (EECCA) countries7  where work based on the application of the 
World Bank’s Start-Up Tool Kit led to a first major assessment of water supply and 
sanitation services in the EECCA countries8. The methodology developed and applied in this 
study should be reviewed as a possible basis for the Protocol reporting scheme on water 
service quality. 

16. The Mediterranean Action Plan (MAP), a cooperative effort between the United Nations 
Environment Program (UNEP) and WHO offers a wealth of information on the design and 
implementation of a monitoring program on sanitation with participation from EU and non-
EU countries. 

17. The International Organization for Standardization (ISO) is developing guidance materials  
for the assessment of service quality. 

1.2. Environmental monitoring under the Convention 

 
18. The Secretary to the 1992 Convention on Protection and Use of Transboundary Watercourses 

and International Lakes (the Water Convention) reviewed environmental performance 
assessment9 as foreseen under Article 2 paragraph 1. He identified three pillars for action:  

 
a. Actions developed by parties on their own: to develop, adopt, implement … relevant 

legal, administrative, economic, financial, and technical measures related to pollution 
control at source, licensing waste-water discharges, application of best available 
technology, impact assessments, sustainable water resources management, contingency 
planning etc. 

b. Actions developed by riparian Parties: to enter into bilateral or multilateral agreement… 
in order to define mutual relations and conduct regarding the prevention, control and 
reduction of transboundary impact. 

c.  Actions developed by the Meeting of the Parties. Review policies and methodological 
approaches, exchange experience regarding agreements, undertake additional action 
required to achieve the purpose of the Convention. 

  
19. The Water Convention requires Parties to manage water resources, as far as possible, in an 

integrated way on the basis of catchment areas. Such approach generates  information needs 
on: 

a. water quality, water quantity, and ecological objectives,  

b. inventories of surface freshwater, groundwater bodies and others.  

c. knowledge on the links between functions and uses in specific river basins.  

d. integration of significant managerial ecological aspects. 

20. UNECE, UNESCO, WUR-Alterra10, and RIZA11 have coordinated the design and 
implementation of environmental monitoring systems. This experience may   guide the 
development of an environmental indicator system under the Protocol. 
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a. Indicator development should be kept simple.  

b. Indicators should be fully documented, including definition and method of calculation.  

c. Selection of data availability and indicator development should go hand in hand: effort 
in areas where no data are pre-existing is often wasted.  

d. Indicator development is an on-going activity with a long-term scope. 

21. While specifying information needs, the EEA DPSIR framework is to be followed, clarifying 
whether the measurable is a “driving force”, a “pressure”, a “state”, an “impact” or a 
“response”. Often the grouping of measurable characteristics under the five categories is 
grossly neglected, giving rise to an unbalanced use of characteristics that describe only one 
or another component of the DPSIR framework, thus disregarding cause-effect relationships.   

22. Under the Water Convention, national authorities collect environmental data through a 
variety of means such as: 

a. Decisions by the Meeting of the Parties, for example reports on implementation, specific 
data gathered through targeted questionnaires etc. 

b. UNECE Environmental Performance Reports. 

c. Databases of joint bodies. 

d. EUROSTAT/OECD/ECE joint database. 

e. European Environment Agency EEA (e.g. EUROWATERNET). 

f.  WHO/UNICEF Joint Monitoring Program (JMP). 

23. Examples of the application of this data gathering include: Water and sanitation in the 
UNECE region: indicators, figures, and references12. 

24. Important differences exist in the reporting systems foreseen under the Protocol and those 
foreseen under the parent Water Convention. Under the Convention, data and information 
gathered by the Parties are kept by government authorities, and are not reported to the 
Meeting of the Parties or the Secretariat. Under Article 7 sub 5 of the Protocol, however, 
“each Party shall provide to the Secretariat for circulation to the other Parties, a summary 
report of the data collected and evaluated and the assessment of the progress achieved. Such 
reports shall be in accordance with the guidelines established by the Meeting of the 
Parties.”. Parties to the Protocol are therefore assuming the obligation to report through the 
Secretariat to the Meeting of the Parties.  

25. Specific challenges for the development of a reporting system under the Protocol consist of: 

a. Overcoming the reluctance of many Parties to report, although the obligation is clearly 
laid down in the Protocol, by developing a stepwise approach giving priority to 
commonly available data rather than to exhaustive data gathering. 

b. Ensuring coherence with the compliance regime under the Protocol. 

c. Recognizing the role of the WHO Regional Director and the UNECE Executive 
Secretary in facilitating the data and information reporting procedures. 

d.  Identifying the specific needs and possibilities of the Protocol. 

e. Finding synergies with reporting obligations under other agreements and programmes. 

f. Design a system suitable for all Parties to the Protocol, including countries in which 
relevant and reliable data are not easy to collect.  
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1.3. National reporting systems 

Participants reviewed the situation in their home countries, providing information on the main 
sources of drinking-water, national coverage of drinking-water and sanitation systems, legal 
frameworks, water quality, and issues perceived as being urgent. 

   1.3.1.Croatia 
Source   
26.  The Ministry of Agriculture, Forestry and Water Management issues concessions on water 

and public water estate. The concession is required for: water intake for public water supply 
and other use. The water intake for public use is 90% from groundwater and 10% from 
surface water. 

 

Coverage  
27. Croatia estimates that 76% of its population has access to public safe drinking-water supplies 

and that 15 – 20 % of population has individual safe drinking-water supplies.  

28. Fifty-nine percent of the citizens (> 15.000 PE) has connection to public sewerage system 
and 41% of citizens (>15.000 PE) has connection to individual sewerage system. Thirty 
percent of citizens connected to public sewerage system has primary wastewater treatment 
and 11% of citizens have access to secondary wastewater treatment. A major project on 
treatment of wastewater for coastal cities is currently under way along the Adriatic. 

Legal framework 
29. The Ministry of Agriculture, Forestry and Water Management has responsibility under the  

“Water Act” to manage water supplies system, waste water treatment, protection from 
adverse effect of water and legal water regulation issues.  

30. The Ministry of Health and Social Welfare has responsibility for supervising of drinking-
water quality and legal drinking-water regulation issues. 

31.  The country is harmonizing national legislation with EU Directives.  

Quality  

32. Physical-chemical, chemical and microbiological monitoring of drinking-water quality 
according to national regulation is done by the Departments of Public Health. Those 
Departments and their laboratories function under the control and supervision of the Ministry 
of Health and Social Welfare. 

Data management  

33. The Croatian Institute for Public Health operates a centralized database. The average  
microbiological and chemical failure rate is < 10%. 
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1.3.2. Czech Republic 
 

Source 
34.  The Czech Republic supplies 9 180 000 people out of a total of 10 200 000 million people 

(89.8%) with water from public supplies (2003 data). 

35. Public sewerage systems served 7 930 000 people (77.7%) ( 2003 data). 

36. In all, 3 791 water supply zones (266 of which served more than 5 000 people and 3 525 of 
which served less than 5 000 people) are designated. 

37. 1,243 companies (legal persons) are operating water supply systems and sewerage systems. 

Legal framework 
38. The Ministry of Agriculture has responsibility, under the “Act on Water Supply and 

Sewerage Systems for Public Use”, for the following activities.  

a. Raw water pumping, treatment and distribution, and sewerage collection and treatment. 
The Act applies to systems supplying more than 50 persons or with a daily production 
higher than 10 m3 or collecting wastewater from more than 50 persons. 

b. Registration of water supply and sewerage systems: annual reporting of data on 
infrastructure (length of the piped network, number of supply reservoirs, source of raw 
water etc.).  

39. The Ministry of Health has responsibility, under the Public Health Act which is the core of 
the transposition of the DWD, for all manner of drinking-water supply to the public, 
regardless of the size and/or number of people served excluding private wells supplying 
individual households with no commercial use. 

40. Suppliers of drinking-water to the public shall meet the following obligations: 

a. assure compliance with the legal quality requirements on water supplied, 

b. monitor drinking-water to the extend and at a frequency dictated by law, 

c. at least 25% (from 2008 at least 50% of sampling points at tap need to be changed each 
year and selected at random. 

41. Regional public health authorities (RPHA) have the first responsibility for enforcing the 
legislation; the Ministry of Health maintains supreme authority if any supplier challenges a 
decision of a RPHA in court.   

42. Water quality can be tested only in an authorized or accredited laboratory. Results of the 
control testing shall be sent in a legally defined electronic format to the RPHA (i.e. by 
internet through the central database), which has to confirm the result. 

Data management 

43. Data on drinking-water quality 
a. A central database with all primary results, plus other information such as the origin of 

the samples and the water supply systems is in operation since 2004. 

b. For example, data on 30 880 samples and 714 185 single analyses of all parameters 
included in the EU DWD and the Czech Decree were collected in the database in 2004. 
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c. Various kinds of data processing are available. 

44. Data on wastewater quality 
a. Annual data are available on waste water quality (BOD5

20, COD-Cr, N-NH4
+, Nanorg, 

Ntot, Ptot, Hg, Cd, adsorbable halogenated organic compounds (AOX), dissolved 
inorganic salts, non-dissolved solids) both before and after treatment from all public  
sewerage systems. 

b. Additional data are available on total and treated wastewater discharges (incl. and 
without storm water).  

45. Data on public supply/sanitation coverage:  Annually updated information on population 
coverage is available for both drinking-water and sewerage coverage. 

46. Data on environmental performance: Information on certification to EMAS or ISO is 
available. However, such certification is not mandatory in the Czech Republic. While 
certification is informative, lack of certification is not informative. Some of the bigger 
companies passed this certification on a voluntary basis. However, no central national  
database on the status of certification is available, neither is such system currently being 
planned – compliance with national environmental rules is necessary and sufficient for state 
authorities.  

47. Data on financial performance13: 

a.  Revenue collecting efficiency: not reported, assumed high 

b. Billing efficiency:  total accounted potable water (detailed by household use and other 
use); unaccounted potable water (of which losses in piping, water company own needs, 
public service needs like fire brigades etc), water supply and sewerage charge. 

c. Operating costs:  operating costs (methodology unclear), number of connections, water 
supply and sewerage charges. 

d. Revenue per connection: accounted potable water, water supply and sewerage charges, 
number of connections 

e. Cost-recovery ratio: operating costs, accounted potable water, water supply and 
sewerage charges, subsidies (known, but probably not centrally reported). 

 

48. Data on service performance 
a. Reliability: number of accidents (breakdowns) in the water supply network. 

b. Number of accidents (breakdowns) in sewerage systems. 

c. Continuity: not directly reported, considered covered by reliability indicator. 

d. Integrity:  not directly reported, considered covered by reliability indicator. 
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 1.3.3.Denmark 
Resource 
49.  Denmark obtains its drinking-water for 99,8% out of groundwater. About 4,000 – 5,000 

private wells are in operation, but failure to meet quality standards results in closure and 
connection to the nearest network.   

Coverage 
50. The sanitation situation is comparable – approximately 90% of the population is connected. 

All effluents receive tertiary treatment, except for some small rural areas. In such cases, 
sewage is trucked to the nearest treatment plant.   

Legal framework  
51. Water supply shows a move towards increased centralization, with small cities being 

increasingly connected to larger networks. 

Data 
52. A dense groundwater monitoring network exists, capable of determining pesticides and 

heavy metals.  

53. Waterworks monitor wells as well as the finished drinking-water, with the number of 
parameters and the frequency depending on the volume. Municipalities can assume overall 
responsibility and monitor at tap, usually on the basis of complaints or change in ownership.  

54. Data collected by municipalities are collated by DESA and submitted to the European 
Commission. They are also available to the public through Internet. 

Problems  
55. Remaining problems relate to treatment of manure, installation of advanced treatment 

systems, and implementation of a prohibition to use treatment sludge on agricultural lands. 
Microbial counts in groundwater aquifers are increasing, and constitute a problem. Aquifers 
situated below urban areas can no longer be used for drinking-water production. 

 

1.3.4. Finland 
Resource   

56.  Approximately 60% of the water is drawn from groundwater resources, while 40% is lake 
surface water. 

Coverage 
57. Finland enjoys approximately 90% coverage in water supply, the remaining 10% of the 

houses being dependent on individual wells.  

58.  Sanitation coverage reaches 81% in Finland. Since 1980 there is complete coverage of the 
sewerage network by wastewater treatment plants. Tertiary treatment is common to protect 
vulnerable lakes. Reductions of 94% in P and 94% in organic matter are commonly achieved. 
Such treatment plants are governed by the Environmental Protection Act, with permits valid 
for six to eight years and usually becoming more and more severe with every renewal. 
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Data  
59. Data management and processing concerning wastewaters is completely automated, so that 

analysis is possible in a very flexible manner.  The previous data management on water 
services (including e.g. water production, consumption and network issues) is under revision 
making the data collection and reporting difficult at the moment. New system will be 
functioning in 2006.  

60.  Financially, small water works are often in constant deficit, while bigger water works are 
producing a financial gain.  

Problems 
61. Quality in remote rural areas is generally less good than in centralized supply systems.  

62. One specific problem is that thaw breaks the concrete rings around small wells, thus allowing 
contamination to spread in the water. Maintenance of these small supplies is often 
problematic due to lack of schooling in maintenance personnel.  

63. A specific Finnish problem is the supply of water to dispersed summer housing. 

 

1.3.5. Germany 
Coverage 
64.  In Germany both urban and rural populations enjoy nearly 100% coverage of improved 

drinking-water supply. However, monitoring of coverage is based on data of water supplies; 
no independent statistics are available since 1987. 

Water supply monitoring  
65. The aim of a water supply monitoring system would be to develop the effectiveness of a 

comprehensive, multi-barrier system covering: watershed, raw water, water treatment, 
finished water, and water at tap.  

66. For watershed management, the legal basis is found in the EU Water Framework Directive, 
the Federal Water Balance Act14, the Federal State Water Acts15, and the Watershed 
Protection Directives.  

67. While the ultimate goal is to establish a watershed protection directive for each watershed, 
this has not yet been achieved especially in the case of surface watersheds (old reservoirs) 
and riverbank watersheds. 

68. Raw water management is legally covered by the EU Water Framework Directive, the 
Federal Water Balance Act, and the Federal State Water Acts. Contamination is prevented by 
defining protection zones in the catchment areas. This works requires insight in land use 
patterns. Some of the German federal states have developed specific geo-information 
systems for this purpose, such as the HYGRIS16 system developed in North Rhine-
Westphalia17. 

69. The majority of raw water data sets comprises a set of only three parameters: total coliform 
bacteria, colony forming units (CFU, 20˚C) and nitrate. Sampling is explicitly not performed 
under extreme weather conditions. 

70. Water treatment procedures are decided by water suppliers; public authorities are not 
involved in decisions on treatment, only on disinfection. A water supplier may perform 
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monitoring of treatment processes, but no monitoring of treatment processes by public 
authorities has been established. 

71. Finished water. The quality of finished water is governed by the EU drinking-water 
Directive, the Infectious Diseases Protection Act18, and the Federal Drinking-water directive. 
Some of the German federal states have a state drinking-water data recording and 
information system. In North Rhine-Westphalia this is provided by the TEIS1920 system, 
which compiles spatial information with chemical and microbiological testing results from 
samplings in waterworks, feeding points, sampling points, and private wells. 

Quality 
72. The quality of water at the tap is governed by the EU drinking-water Directive, the Infectious 

Diseases Protection Act, and the Federal drinking-water directive. Local public health 
authorities are struggling hard with the task of inspecting public buildings – approximately 5 
– 10 public buildings are being covered per 1,000 inhabitants. Different models are currently 
in operation: inspection by staff of the local public health authority, delegation of the 
inspection task to different service providers, self-control and self- reporting by owners. 

Problems 
73. Water protection zones have not yet been established for each watershed. 

74. Very limited parameters are set for the routine sampling of raw water – no information is 
presently being gathered on parasites or viri for example. 

75. No sampling is regularly being undertaken under extreme weather conditions. 

76. No consistent control system has been established for water in (public) buildings. 

77. WSP/HACCP has not yet been established. 

 

1.3.6. Hungary 
Resource 
78. The country obtains 94,1% of its drinking-water from groundwater abstraction, using surface 

water for only 5.9% of drinking-water production. Peak capacity of drinking-water 
production is 5 023 000 m3/day; yearly production in 2004 stood at 1 070 000 m3/day. 

Coverage and quality  
79. Approximately 60% of the population enjoys good quality drinking-water. The following 

table shows the latest data against government ordinance 201/2001. (X.25.): 
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Table 2: Quality of public water supplies in Hungary 
 

Quality of water by region (%) 

 Bacteriological quality 

 Number of samples Acceptable Objectionable Unacceptable

Counties total 57 415 87.4 10.2 2.4

Budapest 4 499 92.9 6.0 1.1

Grand total 61 916 87.8 10.0 2.2

 Chemical quality 

 Number of samples Acceptable Objectionable Unacceptable

Counties total 32 843 78.1 19.0 2.9

Budapest 2 073 96.8 3.2 <0.1

Grand total 34 916 79.3 18.0 2.7

 

80.  It is estimated that 34% of the dwellings have sewage treatment, compared to 72% in the 
European Union.  Responding to a question by the representative of MAP, speaker stated that 
10 – 15% of all wastewater treatment plant effluent is disinfected.   

Legal framework 
81.  Hungary has a well-developed legal system predating its accession to the European Union. 

Transposition of the different EU Directives is progressing. 

82. Particular attributes in the transposition of EU drinking-water Directive in Hungary includes 
the following provisions for chemical parameters. 

a. Interim values for the parameters concerned by the drinking-water quality amendment 
program. 

b. Stricter limit values for selected pollution indicators (COD, NH+
4, NO2-, Cl-) in case of 

carstic-, (shallow) groundwater and shallow bank-filtered water supplies. 

c. Stricter limit values for trihalomethanes  (THMs). 

d. Further chemical parameter values based on WHO Guidelines for Drinking-Water 
Quality (DWQG)21 (bound residual chlorine, chlorite). 

e. Further chemical parametric values based on the former regulations (total hardness, 
phenol index, oil index). 

f. Nitrate limit value of 40 mg/l proposed for feeding babies and pregnant women. 

83. Particular attributes in the transposition of the EU drinking-water Directive in Hungary 
includes, for microbiological  parameters: 

a. Monitoring obligation for microscopic contaminants (e.g. sediment, helminths, 
microscopic fungi, algae, filamentous bacteria, protozoa) in force after accession. 

b. Regional or local limit values for colony counts proposed to be set by the competent 
public health authority. Highest limit value proposed at 500/ml as 95% percentile and 
2000/ml as maximum. 
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c. Colony count at 37˚C and Pseudomonas aeruginosa to be tested in case of preceding 
bacteriological incompliance or water temperature higher than 20˚C. 

84. Hungary was one of the lead countries in the application of the ENHIS indicator system, and 
in particular acquired experience with the application of WatSan_E1 water-related outbreaks, 
WatSan_P1 sewage coverage, WatSan_S2 proportion of bacteriologically unacceptable 
samples in communal drinking-water supply, WatSan_S3 percentage of chemically 
unacceptable samples.  

Problems   
85.  Drinking-water problems remain for the following chemical parameters: As, B, NO-

2, NO-
3, 

F-, Fe, Mn. Remedial programs have been defined.   

86.  Speaker stressed the need for a different approach to disease outbreaks: not the 
determination of the causative pathogen is important, but the determination that drinking-
water is indeed a cause of the outbreak. The need for a better understanding of the causative 
role of drinking-water in disease outbreaks was endorsed by the representative of OECD. 

 

1.3.7. Malta 
 
Resource  
87. Malta has only one water company. It operates three reverse osmosis (RO) plants, and 

obtains the balance of its water from groundwaters and boreholes. 

88. The water company is investing in replacing old distribution pipes, thus minimizing water 
loss, and in the use of second class water (even rainwater collected in private wells) for 
flushing systems. These actions reduce the demand on the resource. 

Legal framework   
89. The distribution network is divided into water quality zones with generally uniform water 

quality. The boundaries of these zones are revised periodically to reflect changes in water 
sources and network configurations. 

90. Drinking-water quality is audited by the Ministry of Health and has to conform to the 
requirements of the EU drinking-water Directive which has been transposed into local 
legislation (Legal Notice 23 and 116 of 2004) published under the Food Safety Act 2000. 
Contaminated water sources, such as boreholes, are closed down. 

91. A number of privately-owned RO plants which produce water for human consumption at 
commercial premises such as hotels and food manufacturing plants (including bottled water) 
have to be registered with the Ministry of Health (Legal Notice 357 of 2004) and the quality 
of said water has also to comply with the relevant standards of L.N. 116 of 2004. 

92. Cost of drinking-water is elevated, at € 3 for 1 m3. A system of decreasing subsidy applies. 
Together with targeted campaigns, the high price has led to a decrease in water consumption. 

93. Metering is universal. 
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Data  
94. The Institute of Water Technology collects at least one water sample from each village in 

Malta and Gozo for chemical and microbiological analysis on behalf of the water company. 
The monitoring program incorporates monthly water sampling from each distribution 
reservoir as well as from other water sources such as boreholes, pumping stations and RO 
plants. The program adopted for audit monitoring consists of stratified random sampling, 
where a number of samples proportional to each size group are selected randomly.  

95. The Ministry of Health together with the Ministry for Resources are currently working on the 
reporting mechanism to be adopted by the water company. 

96. At present Malta has only one wastewater treatment plant, but three new wastewater 
treatment plants are to be constructed in the coming years so as to be in a position to treat all 
wastewater prior to discharge to the sea. Discussions are also ongoing on the possible reuse 
of the treated effluent.   

Problems  
97.  Problems are encountered with nitrate, fluoride, chloride, conductivity, iron, and sodium. 

 

1.3.8. The Netherlands 
Resource  
98. Almost one third of drinking-water production stems from surface water, two thirds from 

groundwater; in future the balance is likely to change towards 40 – 60%.   

Coverage  
99.  In the Netherlands, almost all households are connected to drinking-water and sewerage 

networks. Over 98% of Netherlands’ households are connected to sewerage networks or 
individual treatment units.  

Legal framework 
100.  Production of drinking-water is a public service in the Netherlands.  

101. The number of water suppliers is drastically being reduced, from 110 in the 1970s to 
between 10 – 15 at present, and this number may be even further reduced. All water 
suppliers operate on a cost neutral basis: no excess profit is to be made. 

102.    The consolidation of water suppliers is mirrored in the consolidation of the wastewater 
treatment sector. Over the last 20 years, most of the treatment authorities and waterboards 
merged into 27 large scale “all-in” waterboards.   

103.  The Netherlands’ Water Supply Act is based on the EU drinking-water Directive. It also 
contains additional obligations, such as the obligation to monitor the risk of 
microbiological infection. Although not yet obligatory under the EU Directives, such 
obligation is in harmony with the concept of  WSP. 

104. Other EU Directives transposed into Netherlands’ law include: the EU water framework 
Directive, the drinking-water Directive, the groundwater Directive, the urban wastewater 
Directive, the bathing water Directive, the nitrate Directive, and the bird and habitat 
Directive22. Examples of Netherlands’ law include the Drinking-water Act, the Nature 
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Protection Act, the Act on Pollution of Surface Waters, the Water Management Act, and 
the Environment Protection Act.  

105. The Drinking-water Quality Decree 2001 contains tables that are derived from the EU 
drinking-water Directive. These tables contain parameters for biological, chemical and 
indicative process parameters. For biological and chemical parameters, ‘maximum 
parametric values’ are mentioned; for process parameters, indicators for a ‘maximum 
parametric value’ are mentioned. The biological and chemical parameters are binding: if 
the norms are exceeded, production has to be stopped or an exemption has to be received 
from the Minister. With process parameters, norms are not that strictly applied. 

106. Waterboards in the Netherlands are government bodies that can levy taxes to execute their 
tasks. They are not, however, allowed to make excess profit. 

107. Obligations to treat the wastewater result from the transposition of the urban wastewater 
Directive into Netherlands’ law. The Environment Protection Act contains an obligation 
for municipalities to collect wastewater and to lay down their initiatives for maintenance 
and renewal of sewers in an integrated plan. 

Data 
108. Based on the Water Supply Act, RIVM – Environment Institute, KIWA – Drinking-water 

research institute, and the Inspectorate for the Environment have formulated guidance for 
water production plants. These guidelines state the quantity and quality of information that 
is required for production plants. Reports are publicly available. 

109. Monitoring samples are taken according to the provisions of the drinking-water Directive. 
This means that water samples are taken in the inlet, during production, in the distribution 
system, but also at the tap. New monitoring programs have been developed to guard 
against legionellosis.  

110. Monitoring frequency is defined in a number of legal instruments. Sampling has to be done 
by independent laboratories. These laboratories are all certified according to ISO 9000, 
ISO 14000 and ISO 17025. Results are reported to the production companies, which in turn 
report any anomalies to the Inspectorate. The Inspectorate has the authority to decide 
whether exceedance of the norm is acceptable and, if so, under which conditions. 

111.  RIVM Environment Institute publishes an annual report on the quality of the drinking-
water, which is presented to parliament and to the European Commission. 

112. NEN23 developed norms for sewer systems and water treatment plants. RIONET, a Dutch 
umbrella organization for the sewerage industry, developed guidelines for the design, lay-
out and maintenance of sewerage systems. 

Problems  
113. These efforts notwithstanding, stormwater remains a major problem. The sewerage 

network easily overloads in periods of heavy rain, and untreated wastewater spills over in 
the street threatening health of men and animals. To prevent recurrence of these events, 
special locations have been designed for water spills, allowing excess water to flow into 
surface water. The Urban wastewater Directive requires such spill-overs to be reduced. A 
new policy is being developed for the handling of rainwater without passing through the 
sewerage system. 

114. Other problems include the use of individual sewage treatment units in remote locations, 
and the management of sewage resulting from recreational shipping. 
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1.3.9. Poland 
Resource  
   
115.  In Poland, 35% of water supplied by public system is obtained from surface water and 

65% - from groundwater (in 2003,  729,7 hm3 and 1449,7 hm3, respectively). Some urban 
agglomerations, like upper Silesian Industrial District, Cracow and Lodz are supplied with 
drinking-water from storage reservoirs, which have been constructed due to deficit in water 
resources. Some others agglomerations, like Warsaw, are provided with water from distant 
catchment areas. Surface waters used for drinking-water production must meet both 
chemical and microbiological requirements, specified by law. 

Coverage  
116.   Approximately 85% of the population is provided with drinking-water from water supply 

systems - 94,3% in urban  and 66% in rural areas. Although in recent years many new 
waterworks have been constructed thanks to financial support form EU, over 4 millions 
people still mainly use water from private wells. 

117.  Approximately 84% of urban population is connected to sewerage systems. Wastewater 
treatment reaches 58,2% of the population – 83% in urban and 16,5% in rural areas.  

Legal framework 

118.   The Ministry of the Environment is responsible for surface water, while the Ministry of 
Health is responsible for surveillance of drinking-water quality. 115. Local governmental 
bodies are responsible for drinking-water supply and wastewater discharge assurance. 
They arrange    waterworks and wastewater companies (some of them are private 
agencies). The water companies are legally obliged to perform internal water quality 
control. Drinking-water is independently tested by National Sanitary Inspection, a service 
of Ministry of Health.  

119. The EU Framework Water Directive and the EU Drinking-Water Directive  have been 
transposed into the Polish legislation. 

a. Water Law Act - Official Journal of Polish Republic (“Dziennik Ustaw”), 2001, 
115/1229, pp. 8797 – 8841. 

b. Water Supply and Wastewater Discharge Act – Official Journal of Polish Republic, 
2001, 72/747, pp. 5367 - 5376, currently corrected – 2005, 85/ 729. 

c. Environmental Protection Act – Official Journal of Polish Republic,  2001, 62/627, pp. 
4445 – 4524. 

d. Order of Minister of Health on Drinking-water Quality Requirements –Official Journal 
of Polish Republic, 203/1718, 2002. 

e. Order of Minister of Environment on the quality of surface waters abstracted for 
population supply - Official Journal of Polish Republic, 2002, 204/728, pp. 12738-
12751. 
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Quality 

 

120.   Drinking-water quality is strictly depended on the waterworks output capacity – the smaller 
the installation, the worse the water quality.  

 
a.    Up to 20% of water samples from small waterworks producing  below 10 m3 of water daily, 

breached the standards of drinking-water quality in 2003, including 2,5% of samples  not  
compliant with microbiological requirements.  

b.   Daily water production 10 - 1 000 m3 – 18,7 % of water samples breached the standards in 
2003 (1,2% of samples breached microbiological standards). 

c.   Daily water production 1 001- 10 000 m3 – 11,7% of water samples breached the standards in 
2003 (1% of samples breached the microbiological standard). 

 
d.  Daily water production  10 001 – 100 000 m3 – 6,2% of water samples breached the standards 

(microbiological standard  breaching  not found). 
 
e. Daily water production above 100 000 m3 – 100% compliance with the requirements (8 

waterworks). 
 
It is estimated that approximately 26-29% of population supplied with drinking-water from 
private wells could be using water that is not in compliance with quality requirements. 
 

Data 

121.  Surface waters and groundwaters quality monitoring and wastewater quality assessments 
are performed by a specialized agency of Ministry of the Environment. The gathered data 
are then collected and processed by the Central Inspectorate for Environment Protection24.     

122. Drinking-water quality is supervised by Ministry of Health. Drinking-water quality is 
independently assessed by regional health authorities, in addition to internal controls 
implemented by the water utilities. The national sanitary inspection owns 210 local 
laboratories. The gathered data are sent to the watership centers and then to the National 
Institute of Hygiene25. An electronic database system is under elaboration.  

Problems  

123. The most commonly breached drinking-water quality standards include color, turbidity, 
high iron and manganese content. Problems exist with microbiological compliance, 
particularly in small works and private wells most often due to fecal contamination. This 
problem is especially prevalent in the southern part of Poland.   In some region of Silesia 
there is a local problem of excessive arsenic content in drinking-water; in the north of the 
country high fluoride content (up to 3 mg/l) gives rise to concern. 

124. There is a need to renovate some water supply installations, notably by replacing small 
lead elements and asbestos cement pipes.  

125. There is also a need to develop sanitation networks and wastewater treatment plants. 
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1.3.10. Slovakia 
Resource 
126.  The country uses groundwater (84%) and surface water (16%) as resource for the 

production of drinking-water. 

Coverage  
127. Approximately 88% of the population is served by public supply, while 15% relies on 

individual supplies, mostly wells. The quality of the water supplied by these wells is often 
not good, due to high levels of microbial contamination, heavy metals, and elevated nitrate 
concentrations. 

Legal framework 
128. The Department of Environment and Health of the Ministry of the Environment is tasked 

with the supervision of drinking-water supply in accordance with the EU DWD. Public 
health authorities control water quality at source, in the distribution system, and at tap. 

Problems 
129. Main chemical problem areas are: As, Fe. Mn and, in agricultural areas, high levels of NO-

3.  

130. The water supply network is reaching the entire population, but cost of piped water is high 
and may constitute an impediment to its use. 

 

1.3.11. Ukraine 
General characteristics 
 
General statistical information 
 

Total population (million inhabitants – 2003) 47,6 
Total population (million inhabitants – 2003) 79,0 
Area (1,000 km2)  603,7 

 
Drinking-water sector 
 

Percentage of inhabitants served (2003) appr. 70 
Specific household consumption in l/p/d (2000 320 
Total production of drinking-water in million litre (2000) 3 112 
Origin of drinking-water  

% surface water (2000 appr. 70 
% groundwater (2000) appr. 30 

 
Resource 
 
131.  Nearly 70% of drinking-water is obtained from surface water. Surface water capacity is 

estimated at 209,3 km3/y. Only 25% of surface waters originate within the national 
territory. Most river basins are polluted or very polluted. 

132. Ukraine has considerable groundwater resources that can be used for drinking-water 
supply. These resources are however very unequally distributed over the national territory. 
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The groundwater potential is estimated at 616 89 200 m3 per day; 12 287 200 m3 (17%) of 
which are currently being used. In the north-western region of the Ukraine, 4 -14% of 
resources are exploited; in the southern Ukraine this extraction level exceeds 50%. 

133. Approximately 1 200 settlements in the Ukraine are completely or partially supplied with 
drinking-water. 

134. Cities and towns of the Ukraine operate integrated water supply systems. In mixed 
supplies, groundwaters are mixed with surface waters in a common network, which leads 
to quality degradation. 

Coverage  
135.  On 1 January 2004 all 450 cities and towns of the Ukraine were covered by centralized 

drinking-water supplies. Approximately 70% of the Ukrainians, residing in 783 out of 891 
urban and in 6 490 out of 28 564 rural settlements, were covered with centralized drinking-
water supply.  

136. The population of 432 cities and towns (95% of total) were covered by centralized 
sanitation. The population of 497 urban and 813 rural settlements were also covered by 
centralized sanitation; the remaining settlements do not have central sanitation. 

137. In 2003, about 5,7 million people in urban and 11,7 million people in rural settlements 
were not covered by centralized drinking-water supply. About 84 – 95% of the urban 
population is provided with drinking-water. Centralized water supply and sanitation in 
rural settlements is not sufficiently developed. Only 4,1 of 15,7 million people in rural 
areas (26%) use drinking-water from centralized water supply systems. Only 6 400 of 28 
600 rural settlements have built drinking-water supply systems (in addition, 1 500 have 
local water-pipes built in the 60 – 70s which are in unsatisfactory technical state). Half of 
the centralized water supply systems in rural settlements are no longer capable of 
providing safe water to the population because of operational (supply interruptions) and 
maintenance problems. Sewerage systems and water treatment plants are built only in 813 
rural settlements and cover about 8% of the rural population.  

138. Sewerage services are in an unsatisfactory state. The cities and towns in Ukraine are 
provided with sewerage systems that are in a worse state than drinking-water supply 
systems. About 7 million urban inhabitants do not use central sewerage systems. 
Population growth and increasing water consumption require an expansion of the sewerage 
system. In small urban settlements, construction of new sewerage systems is often a 
problem. 

139. Some regions of the Ukraine have problems not only with the quality of the drinking-water 
but also with its quantity. 

Legal framework  
140. Ukraine ratified the Protocol on Water and Health on 9 July 2003 through Ukrainian Law 

number 1066-IV. The Ministry for the Protection and Use of the Environment provides 
since 2004 for the implementation of the Protocol on Water and Health (decision by the 
Cabinet of Ministers of the Ukraine on 6 October 2003 number 46963). Actions were 
proposed by all interested ministers and committees in Ukraine, as well as by twenty-six  
local authorities. The Ministry receives annual implementation reports, and submits an 
integrated report to the Cabinet of Ministers of the Ukraine not later than 10 October26. The 
report may be found at the website of the ministry at URL: www.menr.gov.ua 



EUR/05/5047545                    
page 19 

 
 

 

 

141. On 3 March 2005 Ukraine adopted a National Program “Drinking-water of Ukraine” for 
2006 – 2020 under Ukrainian law. The first step is to improve normative-legal and 
scientific technical basis in drinking-water and drinking-water supply to approximate EU 
standards. 

142. The national standard system is based on the laws of the Ukraine “On maintenance of  
sanitary and epidemiological well-being of population” adopted on 24 February 1994 
number 4004-XII and “About drinking-water and drinking-water supply” adopted on 10 
January 2002 number 2918-III and provides for two main types of state documents: State 
Standards and State Sanitary Rules and Standards. Sanitary rules and standards have  
priority for the determination of standards that provide safe drinking-water. The State 
standard on drinking-water from centralized supply is not yet developed in the Ukraine. 

143. GOST 2874-82 “Drinking-water – sanitary requirements and quality control” is the 
standard document currently in force that provides physical, chemical and microbiological 
standards for drinking-water quality. 

144. Problems exist with metrological provision, sources of financing for the reconstruction of 
water production plants, and the introduction of new water purification technologies 
required to meet the new quality standards.  

Quality  
145.  State sanitary and epidemiological services of the Ministry of Health continuously monitor 

the quality and quantity of the drinking-water. 

146. Per 1 January 2004, State sanitary and epidemiological service monitored 20 030 sources 
of centralized drinking-water supply, including 1 307 communal, 5 566 departmental, 8 
047 rural, 20 inter-district water pipes, as well as 119 077 sources of decentralized water 
supply including 14 561 artesian wells and 1 187 piped supplies. The following tables 
detail the sources of centralized and decentralized supplies: 

 

Table 3: Characteristics of centralized water supply sources in the Ukraine 
(Ministry of Health - 2003) 

 
Total quantity of sources  20 030  

Quantity of sources that failed to meet the sanitary standards (total – ps/%) 1 107 5,5

Including for lack of : 

 - sanitary protection zone (ps/%) 792

71,5

 -  complex of water treatment plants (ps/%) 165 14,9

 -  decontamination installations (ps/%) 191 17,3

Rate of samples that failed to meet the sanitary-hygienic standards by indices 

- sanitary/chemical 11,4

- bacteriological 4,8

 - radiological 0,0
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Table 4: Characteristic of decentralized water supply sources in the Ukraine  
(Ministry of Health - 2003) 

 
   

Number of sources that were registered in the epidemiological service  (total) 119 077

Of which wells 114 561

                 Piping 1 187

                 Artesian wells 3 329

Rate of samples that failed to meet the sanitary-hygienic standards by 
sanitary-chemical/bacteriological indices 

Total 29,4 22,7

Out of wells 31,9 24,6

Out of piping 20,5 25,5

Out of artesian wells 13,8 8,1

All samples analysed by radiological indices met the sanitary-hygienic 
standard 

 

147. Rural water supplies depend for 90% on groundwaters. 

148. A quarter of the treatment plants, every fifth pumping installation, and half of the pumping 
facilities have exceeded their service life. In emergency state are 37 200 km of water 
supply system and 13 850 km of sewerage system. Losses in water supply are 30 – 40%, in 
some regions losses are above 50%. 

149. Building standards and rules, drinking-water standards and water quality methods should 
be improved and approximated to EU standards. 

150. The current laboratory base of the Ukraine needs to be improved.   

 

Data   
151. The National Program “Drinking-water of Ukraine” for 2006 – 2020 is implemented by the 

State Committee on Housing and Communal Service and the other state central authorities, 
27 regional authorities and local authorities. Executive authorities are: the State Committee 
on Housing and Communal Service, the State Committee for Water Saving, the Ministry of 
Health, the Ministry of Agrarian Policy, the Ministry of Emergencies, the Ministry of 
Environmental Protection, the Medical Academy of Science, the National Academy of 
Sciences, the Ministry for Economics, the Ministry of Finance, the Ministry of Industrial 
Policy, the Council of Ministers of the Autonomous Republic of Crimea, the regional and 
city state administrations, local authorities, Ministry of Education and Science of the 
Ukraine, non-governmental organizations. 

152. The State Committee on Housing and Communal Service, together with ministries, 
committees, state administrations, local authorities and the other organizations prepares an 
annual report “National report about drinking-water quality and the state of drinking-water 
supply in Ukraine” (according to Article 9 of the Law of Ukraine ‘About drinking-water 
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and drinking-water supply’, to implement the assignment of the Cabinet of Ministers of 
Ukraine on 29 April 2004 number 576 and the Protocol on Water and Health). 

153. The National Report includes systematized official data about: 

a. surface and ground sources of drinking-water supply, water quality and its dynamics 

b. the state of drinking-water supply systems 

c. monitored drinking-water quality, failure rates; 

d. the state of the sewerage system 

e. the quality of purified wastewaters that are to be disposed to the water bodies and their 
impact on the environment 

f. emergencies concerned with drinking-water supply and drainage 

g. and other issues.   

154. The present monitoring system is not sufficiently efficient enough. Current drinking-water 
monitoring systems are poorly interconnected. There is no data quality control, nor is there 
systematic analysis of received data. State organizations monitor drinking-water quality 
according to their own programs without mutual coordination. 

155. The present drinking-water quality control system is based on technological laboratories at 
water supply treatment plants or vodocanals. Although many analyses are preformed on a 
daily basis, information is not properly stored and analyzed. The analytical basis of the 
laboratory work is poor. There are not enough installations, reagents, laboratory glassware, 
or material resources, while methodical and metrological provisions should be improved. 

 

Specific problems  
156.  Unsatisfactory ecological state of surface and groundwaters used as a resource for drinking-

water production. 

157. Potential sanitary-epidemiological threats in certain areas of the Ukraine because of failing 
drinking-water quality. 

158. Unsatisfactory technical condition of drinking-water supply and sewage systems that 
exceeded their service life. Rapidly ageing infrastructure of water and wastewater facilities. 

159. Necessity to improve normative and other legal documents, state sanitary standards and 
rules, standards and other normative documents in drinking-water and drinking-water supply 
sphere. 

160. Use of old technologies and equipment in drinking-water and sewerage supply systems. 

161. High power intensity of centralized drinking-water supply and sewerage systems. 

162. Inadequacy of explored and potential groundwater resources used for drinking-water supply. 

163. Lack of investments and deficit of financial resources needed to develop, maintain and 
operate drinking-water supply and sewerage systems. 

164. Water losses during transportation. 

165. Low level of the development of water supply and treatment infrastructure in rural areas. 

166. Low level of public involvement and information about drinking-water quality. 
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1.4. Mediterranean Action Plan – MAP 

  

167. The Senior Scientist WHO/MAP27 presented the current program on performance monitoring 
of wastewater treatment plants in the Mediterranean region.  

168. The program assesses the type of wastewater treatment systems in cities of more than 10,000 
people, the volume of wastewater treated, and the means of discharge.  

169. The applied methodology calls for collection of information by national authorities, 
complemented with basic data available from other sources. 

170. General considerations related to the program are: rivers are not taken into account as 
recipients of water discharges, cities where tourism increases the population in excess of 10 
000 inhabitants are taken into account; data could be provided in population served or 
population equivalent. Results achieved included data from 19 Mediterranean countries, 
allowing the formulation of general conclusions on the current level of sanitation in the 
region.  

171. Amongst the guidance received from MAP for the development of the Protocol reporting 
scheme were the following pointers. 

a. Better work with smaller, easier data sets which are common to EU and non-EU 
Member States, than try to achieve the best possible data gathering exercise. 

b. Where certain countries have more comprehensive ongoing data gathering programs, 
allow all available data to be submitted, but register additional information separate from 
core group of data. 

c. Training of local officials tasked with data gathering and compilation is often needed if 
the resulting data gathering exercise is to be successful. 

d. Data verification and data management proved to be very labour intensive – the 
workload generated by the proposed reporting system on the Secretariat should not be 
under-estimated. 

 

1.5. Organization for Economic Cooperation and Development – OECD 

 
172.  The representative of OECD28 presented the work done on a water utility performance 

indicators survey and benchmarking in the EECCA region.   

173. The work was undertaken by the EAP Task Force, established in 1993 in the framework of 
the “Environment for Europe” process. The main components of the EAP Task Force 
Water Programme 2003 – 2006 are: the monitoring of the water sector reform, including 
the reaching of the MDG Goal 7 Target 10, the promotion of legal and institutional 
reforms, as well as financial reform and the management of their social implications.  

174. The Water Utility Performance Indicator Survey (WUPIS) was initiated after the 2000 
Ministerial Meeting, and used the World Bank’s Benchmarking Start-up kit. WUPIS 
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covered approximately 400 urban water supply and sanitation utilities in 9 EECCA 
countries. 

175. The main objectives of WUPIS are: (a) collecting utility performance information, (b) 
analysing results by region and nation-wide, (c) comparing findings within the region and 
with other regions, and (d) promoting the usage of performance indicators in the EECCA 
water sector and (e) train water utility staff in the usage of the indicator methodology. 

176. The methodology used in WUPIS included data collection/analysis training workshops for 
external data collectors, as well as a data collection/analysis training workshop for the 
utilities to be surveyed. Water utilities self-reported collected data.  

177. The OECD representative highlighted several interesting conclusions from WUPIS. The 
region was overall characterized by high water supply and sanitation coverage but suffers 
from an infrastructure that keeps on deteriorating as evidenced by growing water losses, 
worsening continuity of service in a number of countries, and increasing number of pipe 
breaks.  

178. With regard to the correlation between utility performance indicators and relevant health 
indicators, WUPI revealed a consistency between selected health indicators levels and 
overall poor status of water and sanitation infrastructure, but trends evidenced by 
performance indicators are not systematically reflected by health indicators, due to the 
variety of factors impacting on the latter.   

 

1.6. International Organization for Standardization – ISO 

179. The ISO29 representative introduced the work of ISO, particularly in the areas of food 
security, services, environment and management standards.  

180. He elaborated on the development process for new standards in ISO and clarified the 5-
year action plan for increased collaboration with developing countries. The Action Plan 
aims to make developing countries more sensitive to the importance of standards, to 
develop their capacity for access and involvement, to increase regional cooperation, to 
improve access to computer tools and the internet, and generally to increase effective 
participation to ISO governance and works.  

181. To date, 252 ISO standards have been adopted as CEN European standards within the 
frame of the Vienna agreement. By February 2005, 2860 European standards in use are 
identical to ISO standards. ISO currently controls 666 standards on their way to approval, 
while CEN controls 220 standards on a parallel track.  

182. The ISO representative then reviewed the specific standards of relevance to the topic of the 
meeting. 

183. Probably the most relevant technical committee (TC) for issues dealing with water quality 
monitoring is TC 147 “Water Quality”. This technical committee has 32 permanent (P) 
and 43 observer (O) members, and is in official liaison with approximately 20 international 
organizations including UNECE, WHO, and UNEP. 

184. Approximately 212 ISO standards (IS – International Standards - or TR – Technical 
Reports30 ) have been published, mostly on analytical methods (80%), terminology 
(approximately 10 IS for example 6107 “Water Quality Vocabulary”), sampling 
(approximately 20 IS) and methodology (examples include ISO 17994 on equivalence 
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between microbiological methods, ISO/TR 13530 “Guide to analytical quality control”, 
and ISO/TR 13843 “Guidance on the validation of microbiological methods”). 

185. Other standards that may be of possible use to the water sector include: accreditation of 
water laboratories (ISO/CEI 17025 “General requirements for the competence of testing 
and calibration laboratories”), and management system standards for voluntary application 
by water utilities such as the quality management system ISO 9001 and the environmental 
management system ISO 14001. 

186. TC 224 “Services” was created in September 2001 following a French initiative launched 
in September 2001. The TC 224 does not aim to produce standards for drinking-water or 
waste water quality, nor does it aim to put forward management system standards 
supporting direct certification. 

187. TC 224 will however put forward guidelines with the aim of helping to assess the quality 
of the services provided to the user, and to manage drinking-water and wastewater utilities. 
This will allow monitoring of the progress accomplished within a same water supply 
service and a possible benchmarking between different water services. These guidelines 
are seen as tools to be adapted locally and implemented locally; ISO/TC 224 will give only 
guidelines and will not give any minimum values or performance ranges. However, 
performance values could be set at a regional level if some authorities or bodies want to 
develop operational specifications.  

188. Standards developed by TC224 will potentially be of use to several users.: 

a. Users of services: to overview the service provided, and to increase visibility on the 
processing for complaints or claims. 

b. Operators of utilities: to form a framework of contracts with authorities, clarifying tasks 
to be shared and the means of measuring results 

c. Responsible bodies: to provide transparency in terms of quality and efficiency of the 
service whilst taking into account the interest of users, detecting points to be improved. 

d. Relevant authorities: establishing general framework of relation between stakeholders 

189. ISO/TC224 is structured in four working groups (WG): terminology (headed by AFNOR, 
France), service to user (headed by AENOR, Spain), drinking-water (headed by SCC, 
Canada and DSM, Malaysia) and wastewater (headed by ON Austria and KATS, Republic 
of Korea). Each working group developed a different document with a different target 
audience: 

a. Working Group 2 addresses mainly concerns voiced by consumers, and developed 
Committee Draft ISO/CD 24510 “Service activities relating to drinking-water and 
wastewater – Guidelines for the service top user” 

b. Working Group 3 addresses concerns voiced by management and developed Committee 
Draft ISO/CD 24512 “Service activities relating to drinking-water and wastewater – 
Guidelines for the assessment of drinking-water services and the management of 
utilities” 

c. Working Group 4 addresses concerns voiced by management and developed Committee 
Draft ISO/CD211 “Service activities relating to drinking-water and wastewater – 
Guidelines for the assessment of wastewater services and the management of utilities” 
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190. Copies of the above committee documents were distributed with the prior permission of 
ISO to the participants to the meeting as basic reference documents to serve during the 
development of the Protocol reporting system. 

191. Speaker invited readers of the present report who are not members of ISO TC 224 to use 
the address contained in the participants’ list to send any comments they may deem 
appropriate.  

   

1.7. EUREAU 

 
192.  EUREAU31, the European Union of National Associations of Water Suppliers and Waste 

Water Services, is a professional organization of the European water industry, with twenty 
full members and six observer members, all national associations of water suppliers and/or 
of wastewater services across Europe. Seventeen come from European Union countries: 
Austria, Belgium, Denmark, France, Germany, Greece, Ireland, Italy, Luxemburg, 
Netherlands, Portugal, Spain, Sweden, and the United Kingdom. Three come from the 
European Free Trade Association: Iceland, Norway and Switzerland. Observer members 
are: Bulgaria, Cyprus, Estonia, Hungary, Poland and Romania. 

193. EUREAU works on the provision of drinking-water, in line with the EU Directives. 
EUREAU recognizes that the EU drinking-water Directive is a good Directive, delivering 
its benefits to Europeans, but also feels that risk assessment and water safety plans need to 
be included in any future revision. Besides the provision of drinking-water, EUREAU also 
works on emerging problems such as floods and water security, algal toxin, endocrine 
disruptors, water in the homes and others.  

194. It has three steering committees (SC): EU1 drinking-water (Chair Daniel Villesot), EU2 
wastewater (Chair Avelion Martinez) and EU3 legal and economic affairs (Chair Piet 
Jonker).  

195.  EUREAU is aware that work on performance indicators (PI) has started at the level of the 
member states and hence has experience with the use of PI in different institutional 
settings. 

196. A French member of EUREAU, speaking on behalf of his utility, stated that positive 
experience had been gained with the use of the following parameters; 

a. Water supply indicators:  continuity of service (% unscheduled service failure, % 
bacteriological failure, % chemical compliance), index of water losses, % intake 
protection, % water use. 

b. Waste water service indicators:  continuity of service (% overflow at consumer 
premises, % network obstruction), effluent compliance rate with current legal 
requirements, black spots / km, sludge disposal in qualified manner (as % of total waste 
sludge produced). 

c. Global service indicators: % of consumer complaints, annual water bill, % unpaid bills, 
sustainable asset management indicators (assets management, debt, savings). 
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197. Past discussions, particularly in France, revealed the importance of having all stakeholders 

on board (consumers, organizing authorities, water services, experts and academicians, 
industrialists, state agencies…). It will be necessary to ensure that the reporting process 
developed for the Protocol is adopted in a transparent manner at the MOP-PWH-1 to 
ensure buy-in from the consumers and the public at large.  

198. Performance indicators should cover the entire water cycle: resources, treatment, 
distribution, wastewater collection, treatment and disposal. Trying to do PIs on only one of 
the components of the water cycle will not be an optimal use of effort.  

199. Since water utilities vary in size from serving in excess of one million homes to being 
basically individual boreholes, mechanisms will need to be developed to take these size 
differences into account in the reporting mechanism. 

200. Selection of indicators must be based on three considerations:  

a. Representativeness: indicators must answer public service questions regarding quality, 
continuity and economy, and be responsive to new expectations from customers. 

b. Measurable and reliable: indicators must relay on easily accessible data (information 
systems), and have a clear definition and calculation method in their description. 

c. Understandable: each indicator must make sense to all stakeholders – indicators to be 
used in the Protocol reporting system can not be specialists’ tools. 

201. Problems likely to occur in the design and start-up of a Protocol monitoring system 
include:   

a. Lack of information – electronic or otherwise. 

b. Incoherence in the data (number of units, type of service length of network reported, % 
leakage reported). 

c. Reporting of unlikely data (% of variation against the previous years, orders of 
magnitude difference). 

  

1.8. Conclusion  

 
202. The WHO Regional Adviser summarised the sessions, highlighting the following points. 

a. The majority of Signatories/Parties belongs to the European Union, is acceding to the 
European Union or has decided to harmonise its national legislation with the relevant 
water-related Directives of the European Union32. Therefore, all efforts need to be made 
to harmonize the Protocol target setting and reporting system with the legal requirements 
imposed by the European Union.  This, however, does not preclude data, or groups of 
data, to be included in the Protocol reporting system on locally important concerns (As, 
Fe, Mn, NO3

2-/NO2
2-, B, desalination…). 

b. Indicators and calculation methods developed under ENHIS have been tested under real 
conditions and found to respond to the needs, also of the Protocol. It would therefore be 
appropriate to build on this success and integrate the ENHIS indicators in the Protocol 
reporting process where appropriate.  



EUR/05/5047545                    
page 27 

 
 

 

 

c.  Most of the countries have, at the national level, opted for a process of electronic data 
consolidation/data management. Therefore, the Protocol should also base itself on the 
(electronic) national reporting systems, giving due regard to emerging electronic 
reporting systems under EU legislation, and assume that these will eventually be capable 
of supporting electronic data processing and transfer. 

d. Data should be collected in a consistent manner over the entire water cycle. 

i.  Data on resource water quality should include both surface and groundwater. 

ii. Data on the functioning of wastewater treatment plants should be done in an 
integral manner to other data collection needs. MAP advised that data should 
be taken as available, leading to a core set of common data, with the 
possibility of accommodating more detailed information as complementary to 
the core set. Diplomatic skills need to be deployed in obtaining the data, and 
critical skills are needed during validation. The labour intensive character of 
this part of the reporting system should not be underestimated. 

e. Significant work has been done in the assessment of water services, particularly through 
IB-NET. However, training is needed for staff of the water utilities if these relatively 
sophisticated indicators are to be used on a wider geographical scale. Financing is often 
required to allow implementation of the data gathering and interpretation program. 
Further discussion is needed on the linkage between the water service data and relevant 
health parameters. 

203. Authority to regulate, and responsibility to monitor, is distributed over a significant 
number of national authorities. The role of the Protocol focal points in understanding these 
different lines of authority and the associated operational processes will be crucial in 
establishing a sustainable reporting mechanism. 

204. The European region seems to be characterized by a great variety in approaches to water 
supply, from a very significant number of very small water suppliers, as is the case in 
Germany, to a political decision of consolidation into a small number of major water 
suppliers, as in the Netherlands. Representative reporting mechanisms will need to be 
developed over time to reflect these differences in approach to water supply. 

205. The meeting did not discuss water-related disease indicators, but these have been taken up 
under other programs, particularly ENHIS, and could be incorporated in the final 
document.  

 

2. ELEMENTS OF A REPORTING SYSTEM 

 

206. The ad hoc expert group discussed four elements of a reporting system: access to water 
supply and sanitation, drinking-water quality, service quality, and sanitation expressed as 
waste water quality in addition to those selected during the discussions of the Working 
Group.  
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2.1.   Access 

2.1.1. Drinking-water coverage 
 

207. Noting the general satisfaction with the ENHIS and JMP monitoring system in assessing the 
access to water supply and sanitation, the ad hoc  expert group recommended the use of the 
following indicators:  

WatSan_Ex1: number of people with access to safe drinking-water connected to public 
supply 

208. It is recognized that most water utilities will be reporting on the basis of connections, and not 
on the basis of population. A methodology is needed to calculate the number of inhabitants 
from the number of connections registered by the utility.   

209. Small, decentralized supplies were not considered to warrant a separate access monitoring 
system.  

 

2.1.2. Sanitation coverage  
 
210. The ad hoc  expert group concurred with the mathematical expression of WatSan_P1: 

WatSan_P1: percentage of population served by sewerage connection to modern 
wastewater treatment facility producing a regulated effluent discharge monitored by 
competent authorities. 

211. However, recalling the experience gained in the MAP program, it was deemed advisable 
for the purpose of the Protocol to refine WatSan_P1 by identifying: 

a. identifying the proportion of the population served by a sewerage network only, or 
served by a sewerage network  and a wastewater treatment plant. 

b. if a wastewater treatment plant is present, information should be provided whether the 
wastewater treatment facility offered primary, secondary or tertiary treatment. 

 

2.2.  Drinking-water quality 

 
212. The ad hoc  expert group considered whether a distinct category was needed for drinking-

water quality criteria which influence customer appreciation of the water, but which were 
not directly related to health such as colour, odour, taste, turbidity etc. The group decided 
to include turbidity amongst the chemical parameters, and to consider customer satisfaction 
in the overall category of service quality, thus reducing the number of drinking-water 
quality groups to only two: microbiological and chemical. 
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2.2.1. Microbiological quality  
 
213. The ad hoc  expert group decided to express the microbiological quality of the drinking-

water through appropriately selected microbiological indicators, and not through an 
indication of presence or absence of residual chlorine. 

214. The group advised that a short list of generally acceptable parameters needs to be 
identified, to be complemented with parameters of local importance. 

215. Agreement was reached on the selection of E. coli and enterococci as common 
parameters in the core reporting system. The mathematical expression of the 
parameter would be the WatSan_S2 indicator, i.e. the proportion of drinking-water 
samples analysed that fail to comply. 

216. Countries will be allowed to report other microbiological quality criteria, particularly 
Pseudomonas aeruginosa. In the selection of additional microbial parameters, Parties 
may seek guidance from the WHO Guidelines for Drinking-water Quality. 

217. Frequency of sampling and analysis will be in accordance with Table B1 of EU 
drinking-water Directive. 

218. Guidance on common sampling procedures of treated water will need to be provided, as 
some countries sample raw water and production units, but do not sample inside houses. 
Imposing in-house sampling and quality assessment might require a change in national 
legislation in certain countries. 

 

2.2.2. Chemical quality 
 
219. Consistent with the above approach for microbiological quality reporting, the ad hoc 

expert group decided to work with one core group of indicators, and one additional group 
of indicators to be shared by countries where such parameters were a common concern.  

220.  The ad hoc  expert group also considered that some countries might not have the 
necessary calculation capacity to provide national weighted data, and recommended that 
data be reported by water supplier on the basis of simple failure rate. The ad hoc  expert 
group therefore recommended that the Protocol reporting system start as a non-weighted 
system, listing the performance of individual suppliers. This might be reviewed at the time 
of the MOP-PWH-1 and amended in time for the MOP-PWH-2, possibly through devising 
a system of population-based weighted averages. 

221. The ad hoc  expert group recommended that data be provided on the quality at tap, 
recognizing that this would require some countries to review their national sampling 
strategy. 

222. The ad hoc  expert group advised against the setting up of a monitoring program in public 
buildings as a core function of the Protocol. 

223. The ad hoc  expert group recommended that the Secretariat explore with the assistance of 
the Protocol focal points the possibility of reducing the list of chemical parameters in EU 
drinking-water Directive Annex I Part B to the ten most important parameters. Such list of 
ten parameters could be the ‘core group’ for chemical compliance monitoring under the 
Protocol and could be reviewed at a later MOP-PWH. 



EUR/05/5047545                     
page 30 
 
 
 
224. Mathematical expression of the reporting to be in accordance with WatSan_S3: 

proportion of samples that fails to comply with chemical quality criteria, by 
parameter. 

2.3. Waste water  

 
225. In addressing the sanitation issue, the ad hoc  expert group felt that indicators should 

reflect a growing level of protection. Recalling the guidance provided under 2.1. “Access”, 
where two levels are identified, access to removal through a sewerage system and 
elimination of the hazard through treatment of the waste,  the ad hoc  expert group 
recommended inclusion of the additional indicators  to quantify the hazard better in this 
section of the reporting mechanism: 

a.  Wastewater indicators: 

225.a.1. Volume of wastewater treated/ volume of wastewater not treated 

225.a.2. Discharge of treated wastewater (to nature, reuse, recharge…) 

225.a.3. Discharge of untreated wastewater (to nature, infiltration … ) 

b. Plant performance indicators 

225.b.1.  Reduction in BOD5
20, COD and TSS 

c. Network performance indicators 

225.c.1.   Blockage per km network/year. 

 

226. None of these parameters have been taken up under the ENHIS network; definitions and 
calculation methods will therefore need to be developed from other sources. 

227. Some members of the ad hoc  expert group expressed concern that not all countries might 
be able to provide the requested information at a high frequency of reporting, and 
recommended that the reporting mechanism on sanitation be split in three levels, 
distinguished by different reporting frequencies. 

a.  High frequency reporting would be for access to sanitation consisting of sewerage and 
modern wastewater treatment plants 

b.  Low-frequency reporting can be used for more basic information gathering such as 
applied by MAP. 

c.  Local reporting systems can provide information on limited problems and can be used 
to state problems. 

 

2.4. Service quality 

228.  The ad hoc  expert group stressed the importance of including information on the protection 
of the resource. This issue would later be covered by the reporting mechanism on 
ecological quality. Care would be given to capture both man-made legislation on source 
protection and its effectiveness, and recognition of resource protection through natural 
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means, i.e. remoteness of the resource. An appropriate indicator still needs to be 
developed. 

229. Several member of the ad hoc  expert group felt that information on the type of drinking-
water treatment plants in operation is required, especially with regard to disinfection 
methods. While many countries chlorinate and maintain residual chlorine levels in the 
network, others refrain from doing so.  For those countries that apply chlorination, the 
level of residual chlorine in the network could be reported as a performance parameter, 
notably showing operational problems (lack of chlorine at the treatment plant) which are a 
commonly recognized problem in some of the countries. 

230. A discussion ensued on the importance of unaccounted-for water (UFW) as a health 
parameter. Although it could be argued that UFW is not directly related to health, different 
members of the ad hoc  expert group felt that the parameter should be included because it 
indicates both good management and good use of natural resources. 

231. The ad hoc  expert group therefore decided to recommend the following service 
parameters: 

a.  Water production and consumption (metered) 

b.  Unaccounted-for water (m3/km/d) 

c.  Continuity of service (hrs of water supplied per day) 

d.  Residual chlorine at consumption point (recommended only for systems subject to 
mandatory chlorination). 

e.  Pipe breaks (breaks/km/year) 
  

 2.5. Recreational waters 

 

232. One participant commented that the discussion had centred exclusively on drinking and 
wastewater, and requested that any draft submitted to the MOP-PWH-1 also include 
guidance on a monitoring program for recreational water quality. 

3. WAY FORWARD 

 

233. The ad hoc  expert group requested the Secretariat to  

a. Prepare a summary report of the current meeting and distribute it on a wide basis. 

b.  Develop a draft reporting system based on the outcomes of the present consultation, 
taking into account the work done by UNECE in environmental information 
management, and the work done by WHO, particularly as it relates to the monitoring of 
water related diseases 

c. Circulate such draft reporting system on as widely a basis as possible, particularly 
amongst the focal points for the Protocol on Water and Health with a view to obtaining 
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feedback on national implementation capacity, and review the feedback of this 
consultation in a revision of the draft document. 

d. Prepare a consolidated draft of a Protocol monitoring program for review by the fifth 
meeting of the Working Group on Water and Health (Geneva, 5 – 7 December 2005). 

234. The ad hoc  expert group noted the concern voiced by the Working Group on Water and 
Health (para 53 of the report) regarding confidentiality of certain financial data. While 
recognizing the validity of this concern, the ad hoc  working group repeatedly considered 
that financial sustainability of water and sanitation services is a critical component in 
safeguarding human health and suggested that a separate meeting may be devoted to this 
topic. 

 



EUR/05/5047545                    
page 33 

 
 

 

 

 

Annex 1  

ABBREVIATIONS AND ACRONYMS 

 
AOX  Adsorbable halogenated organic compounds 
BOD  Biochemical oxygen demand 
COD  Chemical oxygen demand 
CFU  Colony forming units 
DPSIR  Driving force, Pressure, State, Impact, or Response: the causal framework for 

describing interactions between society and the environment adopted by the 
European Environment Agency 

DWD  Drinking-water Directive 
EAP  Environmental Action Program 
ECHI  European Community Health Indicators 
EEA  European Environment Agency 
EECCA     Eastern European, Caucasus and Central Asian (countries) 
ENHIS     European Environment and Health Monitoring System 
EU    European Union 
EUROSTAT  Statistical Office of the European Communities 
GDWQ   Guidelines on drinking-water quality (of WHO) 
HACCP   Hazard assessment and critical control points 
IS    International standard (of ISO) 
ISO    International Organization for Standardization 
JMP   WHO/UNICEF Joint Monitoring System 
KIWA   Netherlands Water Research Institute  
MAP   Mediterranean Action Plan (of UNEP) 
MOP-PWH-1 First Meeting of the Parties to the Protocol on Water and Health 
NEN   Nederlands Normalisatie Institute (Netherlands’ Institute for Normalisation) 
OECD   Organization for Economic Cooperation and Development 
RIVM  Rijksinstituut voor Integraal Zoetwaterbeheer en Afvalwaterbehandeling - 

National Environmental Institute (the Netherlands) 
RIZA Rijksinstituut voor Integraal Zoetwaterbeheer en Afvalwaterbehandeling 

(National Institute for Freshwater Management and Wastewater Treatment, the 
Netherlands) 

RPHA  Regional Public Health Authority (of the Czech Republic) 
RO    Reverse osmosis 
TC    Technical committee 
THM   Trihalomethanes 
UFW   Unaccounted-for water 
UNEP   United Nations Environment Program 
UNCSD   United Nations Commission on Sustainable Development 
UNECE   United Nations Economic Commission for Europe 
WGWH   Working Group on Water and Health 
WSP   Water safety plan 
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WHO   World Health Organization 
WUPIS   Water Utility Performance Indicator Survey 
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Annex 2 

 
EU DIRECTIVES RELEVANT TO THE ESTABLISHEMENT OF A REPORTING 

SYSTEM UNDER THE PROTOCOL ON WATER AND HEALTH 

 
 
 
1.  91/271/EEC  Council Directive of 21 May 1991 concerning urban waste water 

treatment33  as amended by Directive 98/15/EC34. 
2.  91/667/EEC  Council Directive of 12 December 1991 concerning the protection of 

waters against pollution caused by nitrates from agricultural sources 
(91/676/EEC) – the nitrates Directive35. 

3.  98/83/EC   Council Directive 98/83/EC of 3 November 1998 on the quality of 
water intended for human consumption – the Drinking-water Directive36 

4.  2000/60/EC  Directive 2000/60/EC of the European Parliament and of the Council 
of 23 October 2000 establishing a framework for Community action in the 
field of water policy – the water framework Directive37 

5. 76/160/EEC  Council Directive of 8 December 1975 concerning the Quality of 
Bathing Water]38  

 
It is also recognized that a number of Directives are currently in the process of formulation or 
revision which are potentially of key importance to the establishment of a reporting mechanism 
under the Protocol. Amongst these are: 
 
1.   Commission proposal COM (2003)50: Proposal for a Directive of the European Parliament 
and of the Council on the protection of groundwater against pollution – the Groundwater 
Directive.39  
 
2. Commission proposal COM (2002)581 final Proposal for a Directive of the European 
Parliament and of the Council concerning the quality of bathing water, adopted on 24 October 
2002.40 
 
2. 76/464/EEC  Council Directive of 4 May 1976 on pollution caused by certain dangerous 
substances discharged into the aquatic environment of the Community.41 
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Annex 3 

 
ISO STANDARDS RELEVANT TO THE ESTABLISHMENT OF A REPORTING 

SYSTEM UNDER THE PROTOCOL ON WATER AND HEALTH 

 
 
1. ISO 9000 and ISO 14000 
 
ISO 9000 and ISO 1400042 families of standards are amongst the most widely used standards. 
They are implemented by some 634,000 organizations in 152 countries.  
 
The ISO 9000 family is primarily concerned with “quality management”. This means what the 
organization does to fulfil: 
 

a. the customer’s quality requirements, and 
b. applicable regulatory requirements, while aiming to 
c. enhance customer satisfaction, and 
d. achieve continual improvement of its performance in pursuit of these objectives. 

 
The ISO 14000 family is primarily concerned with “environmental management”. This means 
what the Organization does to: 
 

a. minimize harmful effects on the environment caused by its activities, and 
b. achieve continual improvement of its environmental performance 

 
2. Other family of standards 
 
The following table summarizes parameters contained in the EU Directives mentioned in the 
report, and identifies relevant ISO publications for their determination. 
 



EUR/05/5047545                     
page 37 

 
 

 

 

Table 5 Summary of relevant ISO standards for the determination of microbiological and chemical parameters 
Council Directive 98/83/EC of 3 November 1998 on the quality of water intended for human consumption 

        
MICROBIOLOGICAL 

PARAMETERS 
  ISO 

number 
ISO title 

    
Escherichia coli  9308-

1:2000 
Detection and enumeration of E. coli and coliform bacteria - 
Part 1: Membrane filtration method 

  9308-
2:1990 

Detection and enumeration of coliform organisms, 
thermotolerant coliform organisms and presumptive 
Escherichia coli - Part 2: Multiple tube (most probable number) 
method 

  9308-
3:1998 

Detection and enumeration of Escherichia coli and coliform 
bacteria in surface and waste water - Part 3: Miniaturized 
method (Most Probable Number) by inoculation in liquid 
medium) 

Enterococci  7899-
1:1998 

Detection and enumeration of intestinal entrococci in surface 
and waste water - Part 1: Miniaturized method (Most Probable 
Number) by inoculation in liquid medium 

  7899-
2:2000 

Detection and enumeration of intestinal enterococci - Part 2: 
Membrane filtration method 
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Council Directive 98/83/EC of 3 November 1998 on the quality of water intended for human consumption 
        

CHEMICAL PARAMETERS Annex 
1 Part B 

Notes ISO 
number 

ISO title 

    
    
Acrylamide 1   
Antimony    
Arsenic  11969:1996 Determination of arsenic - Atomic absorption 

spectrophotometric method (hydride technique) 
Benzene  11423-

1:1997 
Determination of benzene and some derivates - Part 1: Head-
space gs chromatographic method 

  11423-
2:1997 

Determination of benzene and some derivates - Part 2: Method 
using extraction and gas chromatography 

Benzo(a)pyrene    
Boron    
Bromate  15061:2001 Determination of dissolved bromate - Method by liquid 

chromatorgraphy of ions 
Cadmium  5961:1995 Determination of cadmium by atomic absorption spectrometry 
  8288:1986 Determination of cobalt, nickel, copper, zinc, cadmium, lead - 

Flame atomic absorption spectrophotometric methods 
Chromium  9174:1998 Determination of chromium - Atomic absorption 

spectrophotometric methods 
  11083:1994 Determination of chromium (VI) - Spectrometric measurement 

using 1,5-diphenylcarbazide. 
Copper 3 8288:1986 Determination of cobalt, nickel, copper, zinc, cadmium, lead - 

Flame atomic absorption spectrophotometric methods 
Cyanide  6703-

1:1984 
Determination of cyanide - Part 1: Determination of total 
cyanide 

  6703-
2:1984 

Determination of cyanide - Part 2: Determination of easily 
libertable cyanide 
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  6703-
3:1984 

Determination of cyanide - Part 3: Determination of cyanogen 
chloride 

  14403:2002 Determination of total cyanide and free cyanide by continuous 
flow analysis 

1,2-dichloroethane    
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Council Directive 98/83/EC of 3 November 1998 on the quality of water intended for human consumption 
        

CHEMICAL PARAMETERS Annex 
1 Part B 

Notes ISO 
number 

ISO title 

    
    
Epichlorohydrin 1   
Fluoride  10304-

1:1992 
Determination of dissolved fluoride, chloride, nitrite, 
orthophosphate, bromide, nitrate and sulfate ions, using liquid 
chromatography of ions - Part 1: Method for water with low 
contamination 

  10359-
1:1992 

Determination of fluoride - Part 1: Electrochemical probe 
method for potable and lightly polluted water  

  10359-
2:1994 

Determination of fluoride - Part 2: Determination of 
inorganically bound total fluoride after disgestion and 
distillation 

Lead 3&4 8288:1986 Determination of cobalt, nickel, copper, zinc, cadmium, lead - 
Flame atomic absorption spectrophotometric methods 

Mercury  5666:1999 Determination of mercury 
Nickel 3 8288:1986 Determination of cobalt, nickel, copper, zinc, cadmium, lead - 

Flame atomic absorption spectrophotometric methods 
Nitrate 5 7890-

1:1986 
Determination of nitrate - Part 1: 2,6 Dimethylphenol 
spectrometric method 

  7890-
2:1986 

Determination of nitrate - Part 2: 4-Fluorphenol 
spectrophotometric method after distillation 

  7890-
3:1988 

Determination of nitrate - Part 3: Spectrometric method using 
sulfosalicylic acid 

Nitrite 5 10304-
1:1992 

Determination of dissolved fluoride, chloride, nitrite, 
orthophosphate, bromide, nitrate and sulfate ions, using liquid 
chromatography of ions - Part 1: Method for water with low 
contamination 
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  10304-
2:1995 

Determination of dissolved anions by liquid chromatogrpahy of 
ions - Part 2: Determination of bromide, chloride, nitrate, nitrite, 
orthophosphate and sulfate in waste water. 
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Council Directive 98/83/EC of 3 November 1998 on the quality of water intended for human consumption 
        

CHEMICAL PARAMETERS Annex 
1 Part B 

Notes ISO 
number 

ISO title 

    
    
  13395:1996 Determination of nitrite nitrogen and nitrate nitrogen and the 

sum of both by flow analysis (CFA and FIA) and spectrometric 
detection 

Pesticides 6&7   
Pesticides-total 6&8   
Polycyclic aromatic hydrocarbons Sum of the 

concentrations of 
specified compounds, 
Note 9 

17993:2002 Determination of 15 polycyclic aromatic hydrocarbons in water 
by HPLC with fluorescence detection after liquid-liquid 
extraction 

Selenium  9965:1993 Determination of selenium - Atomic absorption spectrometric 
method (hydride technique) 

Tetrachloroethene and 
trichloroethene 

Sum of the 
concentrations of 
specified parameters 

  

Trihalomethanes - total Sum of the 
concentrations of 
specified compounds, 
Note 10 

  

Vinyl chloride 1   
Tritium 8,10 9698:1989 Determination of tritium activity concentration - liquid 

scintillation counting method 
Total indicative dose 9,10   
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Additional relevant ISO norms 

        
  Notes ISO 

number 
ISO title 

    
Turbidity  7027:1999 Determination of turbidity 
Iron  6332:1988 Water quality - Determination of iron - Spectrophotometric 

method using 1,10 - phenantroline 
Manganese  6333:1986 Determination of manganese - Formaldoxime spectrometric 

method 
    
NOTES ON EC 98/83/EC    

1 The parametric value refers to the residual monomer concentration in the water as calculated according 
to the specifications of the maximum release from the corresponding polymer in contact with the water. 

2 Where possible, without compromising disinfection, Member States should strive for a lower value. For 
the water referred to in Article 6(1)(a), (b) and (d) the value must be met, at the latest, 10 calendar years 
after the entry into force of the Directive. The parametric value for bromate from five years after the entry 

into force of this Directive until 10 years after its entry into force is 25 µg/l 
3 The value applies to a sample of water intended for human consumption obtained by an adequate 

sampling method at the tap and taken so as to be representative of a weekly average value ingested by 
consumers. Where appropriate the sampling and monitoring methods must be applied in a harmonised 

fashion to be drawn up in accordance with Article 7(4). Member States must take account of the 
occurrence of peak levels that may cause adverse effects on human health 

4 For water referred to in Article 6(1)(a),(b) and (d), the value must be met, at the latest, 15 calendar years 
after the entry into force of this Directive. The parametric value for lead from five years after the entry into 
force of this Directive until 15 years after its entry into force is 25 µg/l. Member States must ensure that all 

appopriate measures are takento reduce the concentration of lead in water intended for human 
consumption as much as possible during the period needed to achieve compliance with the parametric 
value. Whem implementing the measures to achieve compliance with that value Member States must 

progressively give priority where lead concentrations in water intended for human consumption are 
highest. 

5 Member States must ensure that the condition that [nitrate/50 + [nitrite]/3 ≤1, the square brackets 
signifying the concentrations in mg/l for nitrate (NO3) and nitrite (NO2), is complied with and that the 

value of 0,10mg/l for nitrites is complied with ex water treatment works. 
6 Pesticides' means: organic insecticides, herbicides, fungicides, nematocides, acaricides, algicides, 
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rodenticides, slimicides, and related products (inter alia  growth regulators) and their relevant metabolites, 
degradation and reaction products. Only those pesticides which are likely to be present in a given supply 

need to be monitored. 
7 The parametric value applies to each individual pesticide. In the case of aldrin, dieldrin, heptachlor and 

heptachlor epoxide the parametric value is 0,030µg/l 
8 Pesticides-total' means the sum of all individual pesticides detected and quantified in the monitoring 

procedure. 
9 The specified compounds are: benzo(b)fluoranthene, benzo(k)fluoranthene, benzo(ghi)perylene, 

indeno(1,2,3-cd)pyrene 
10 Where possible, without compromising disinfection, Member States should strive for a lower value. The 

specified compounds are: chloroform, bromoform, dibromochloromethane, bromodichloromethane. For 
the water referred to in Article 6(1)(a),(b) and (d) the value must be met, at the latest, 10 calendar years 
after the entry into force of this Directive. The parametric value for total THMs from five years after the 
entry into force of this Directive until 10 years after its entry into force is 150 µg/l. Member States must 

ensure that all appropriate measures are taken to reduce the concentration of THMs in water intended for 
human consumption as much as possible during the period needed to achieve compliance with the 

parametric value. When implementing the measures to achieve this value, Member States must 
progressively give priority to those areas where THM concentrations in water intended for human 

consumption are highest. 
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Annex 4 

 
ENHIS INDICATORS RELEVANT TO THE ESTABLISHMENT OF A REPORTING 

SYSTEM UNDER THE PROTOCOL ON WATER AND HEALTH 

 
This section to contain detailed calculation sheets of the ENHIS indicators.   
 
ENHIS indicators are classified in accordance to the following three categories: 
 

1) Indicators recommended for ECHI (European Community Health Indicators) – 
ready for immediate implementation. 

2) Indicators recommended for WHO use (ENHIS) 
3) Indicators recommended for future elaboration 

 
The following table shows the ENHIS indicator system at the time of writing (May 2005): 
 
Indicator 
code 

Title Data availability Comments

WatSan_Ex1 Access to drinking-water Available in EUROSTAT ECHI 
WatSan_S2 Drinking-water quality Available from the EU drinking-water 

directive as of 2005  
ECHI 

WatSan_P1 Wastewater treatment Available in EUROSTAT ECHI 
WatSan_S1 Recreational water 

quality 
Available in DG Environment  and 
EEA waterbase 

ECHI 

    
WatSan_A1 Management of bathing 

waters 
Under elaboration at WHO ENHIS 

WatSan_E1 Outbreak of waterborne 
diseases 

Under elaboration at WHO  

WatSan_A2 Water safety plan 
implementation 

Under elaboration at WHO  

 
 
The following pages contain the detailed calculation sheets for the ECHI indicators. 
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Annex 4.1. 

WATSAN_EX1 ACCESS TO DRINKING-WATER  

 

 

WatSan Ex1 Safe drinking-waters DPSEEA 

Issue Water and Sanitation 
Definition 
of indicator 

Proportion of the population with continuous access to adequate amount of safe 
drinking-water in the home. EUROSTAT produces similar indicator using the 
definition of 'population connected to public water supply'. The EUROSTAT 
indicator is proposed as the best available and relevant information and using it 
should be driving better quality data acquisition. 

Underlying 
definitions 
and concepts 

Safe drinking-water: is a piped water supply, providing a sufficiency of water 
available 24 hours per day piped into the cartilage of the property provided by a 
licensed and regulated water undertaker. Public water supply is defined as water 
supplied by economic units engaged in collection, purification and distribution of 
water (including desalting of sea water to produce water as the principal product of 
interest, and excluding system operation for agricultural purposes and treatment of 
wastewater solely in order to prevent pollution). It corresponds to division 41 
(NACE/ISIC). Deliveries of water from one public supply undertaking to another 
are excluded. (Joint EUROSTAT/OECD Questionnaire on Inland Waters) 

Specification 
of data 
needed 

Number of people with access to safe drinking-water or connected to public 
water supply (N) 
Total population (P) 

Data 
sources, 
availability 
and quality 

Data on number of people living in households receiving a safe drinking-water 
should be available from the water undertaker or the regulator At the international 
level, the indicator is available from EUROSTAT (for the 25 EU and accession 
countries as well as the three EFTA ones) ) and is accessible from EUROSTAT free 
data service under long-term indicators, section 'Ecology and economy'=>'The 
Environment' => Water There might be problems with comparability because of 
differences in definitions and data collection methods used across Europe. 

Computation The indicator can be computed as: (N/P)*100 The alternative indicator "population 
with potentially unsafe drinking-water" can be calculated as: 100-(N/P)*100 

Units of 
measure-
ment 

Percentage 

Scale of 
applica-
tion 

Regions to international 
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Related web 
sites 

Current revision of the WHO Guidelines for drinking-
water quality: http://www.who.int/water sanitation 
health/dwq/guidelines2/en/ 

 
 

Rolling revision of the WHO Guidelines for drinking-
water quality: http://www.who.int/water sanitation 
health/dwq/guidelines3/en/ 

 
 

The UNECE/WHO Protocol on Water and Health: 
http://www.euro.who.int/watsan/MainActs/20030219 1 

 
 

The right to water http://www.who.int/water 
sanitation health/rightowater/en/ 

 
 

The Global Burden of Disease study and its application in water, 
sanitation and hygiene htto://www.who.int/water sanitation 
health/dwq/en/iwachao3.Ddf 

Policy/ 
regulatory 
context 

Currently, there is no EC legislation regarding the access to 
drinking-water. The EC has not ratified the joint WHO and UN ECE 
Protocol on Water and Health. This statistics is not being collected 
within the framework of the EC legislation. 

 

Linkage 
with the 
other 
indicators 

Pressure: Wastewater treatment coverage Exposure: Safe drinking-waters
Effect: Chronic illness and potentially acute illness episodes due to toxicant 
releases to the consumer population 

Interpretation The indicator gives a crude estimate of the monitoring/control coverage of the 
Drinking-water Directive and also of the populations, which use small/individual 
water-well supplies, and could therefore potentially exposed to water-related 
health risks. A low percentage suggests actions should be taken to increase 
population access to safe drinking-water and hence, reduce exposure and health 
risk. 
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Annex 4.2.  

WATSAN_S2 DRINKING-WATER QUALITY  

 
 

WatSan S2 Drinking-water quality DPSEEA 

Issue Water and Sanitation
Definition of 
indicator 

The indicator refers to regulated public water supplies 
Proportion of the drinking-water samples analysed which fail to comply with the 
EU Directive on the quality of water intended for human consumption. 

Underlying 
definitions 
and concepts 

Number of regulatory drinking-water analyses not in compliance with the 
suite of parameters specified in the EU Directive on the quality of water 
intended for human consumption. Total number of regulatory analyses made 
by an official monitoring agency or undertaker within the defined spatial unit 
over a given time period (one year). This applies to regulated piped water 
supplies, provided by a licensed water undertaker. 

Specification 
of data 
needed 

Number of non-compliant samples (E) Total number of samples taken from a 
defined spatial unit (a water supply zone or other regional entity defined for 
regulatory purposes in the member country) over the previous year (T) 

Data 
sources, 
availability 
and quality 

Accurate information on the number of valid drinking-water measurements 
taken from the defined spatial area and the results should be available from the 
relevant monitoring agency or the licensed water undertaker. 

Computation The 'percentage compliance' indicator can be 
computed as: ((T-E)/T ) * 100 

Units of 
measure-
ment

Percentage 

Scale of 
application 

Local to international 

Interpretation It is a potential measure of the state of the drinking-water contamination by 
chemical and microbiological contaminants and can serve as warning signal 
requiring further in-depth investigations and countermeasures 

Linkage with 
the other 
indicators 

State: Drinking-water quality 
Effect: Chronic and potentially acute illness episodes due to toxicant release 
or infectious agents in the consumer population Action: Water safety plans 
to protect source and supply system integrity together with appropriate 
monitoring systems (EU, 1998; WHO, 2002) 
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Related web 
sites 

Council Directive 98/83/EC on the quality of water intended for human 
consumption http://europa.eu.int/eur-lex/pri/en/oi/dat/1998/l 330/1 
33019981205en00320054.odf 

 
 

Current revision of the WHO Guidelines for drinking-water quality: 
http://www.who.int/water sanitation health/dwq/guidelines2/en/ 

 

 
 

Rolling revision of the WHO Guidelines for drinking-water quality: 
http://www.who.int/water sanitation health/dwq/guidelines3/en/ 

 

 
 

Water safety plans: http://www.who.int/docstore/water sanitation 
health/GDWO/Updating/draftguidel/2003edwa 

 
 

4.pdf The UNECE/WHO Protocol on Water and Health: 
http://www.euro.who.int/watsan/MainActs/20030219 1 

 

Policy/ 
regulatory 
context 

The quality of drinking-water is regulated by the Council Directive 98/83/EC 
of 3 November 1998 on the quality of water intended for human consumption 
http://europa.eu.int/eur-lex/ori/en/oi/dat/l 998/1 330/1 
33019981205en00320054.odf. 

 
 

The EC has not ratified the joint WHO and UN ECE Protocol on Water and 
Health. 

 
 
 
Reporting 
obligation 

Practical compliance: Each Member State shall publish a report every three 
years on the quality of water intended for human consumption with the 
objective of informing consumers. 
Compliance database is being created with DG Environment. 

The first report shall cover the years 2002, 2003 and 2004. Each report must 
include all individual supplies of water exceeding 1,000 m3 a day as an 
average or serving more than 5,000 persons and shall cover three calendar 
years and be published within one calendar year of the end of the reporting 
period. 

Member States have 5 years i.e. until 25 December 2003 to ensure that the 
Drinking-water complies with the standards set, except for Bromate (10 
years), Lead (15 years) and Trihalomethanes (10 years) 

Environmental data: Details not specified. EEA ETC on water is working 
on establishment of WATERBASE on the status and quality of European 
waters. 
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Description of policy measures: Member States shall take the measures 
necessary to ensure that the quality of water intended for human 
consumption complies with this Directive within 2004 

Policy effects and effectiveness: Member States shall send their reports to 
the Commission within two months of their publication. 

Together with the first report, Member States shall also produce a report to 
be forwarded to the Commission on the measures they have taken or plan to 
take to fulfil their obligations regarding the implementation of the Directive. 

The Commission shall examine the Member States' reports and, every three 
years, publish a synthesis report on the quality of water intended for human 
consumption in the Community. That report shall be published within nine 
months of the receipt of the Member States' reports. 
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Annex 4.3.  

WATSAN_P1 WASTEWATER TREATMENT  

 
WatSan P1 Wastewater treatment DPSEEA 

Issue Water and Sanitation
Definition 
of indicator 

Percentage of the population served by sewerage connected to a modern 
wastewater treatment facility producing a regulated effluent discharge 
monitored by the competent authorities. 

Underlying 
definitions 
and concepts 

Wastewater: fluid waste originating from household activities associated with 
daily human life, e.g. use of toilets, bathing, washing, cleaning, nutrition, food 
preparation, laundering, personal hygiene. Wastewater treatment: any process 
that produces an effluent quality in compliance with the conditions set by the 
competent authorities responsible to implement EU and/or associated national 
legislation. The EU urban wastewater treatment Directive distinguishes: primary, 
secondary and tertiary treatment. Primary treatment is a treatment by physical 
and/or chemical processes (such as sedimentation, flotation, etc.), in which the 
B0D5 and the total suspended solids load of the incoming wastewater are reduced 
by at least 20 % and 50 %, respectively; Secondary treatment: by a process 
generally involving biological treatment with a secondary settlement or other 
process, resulting in a BOD removal of at least 70 % and a COD removal of at least 
75 %; Tertiary treatment comes on top of secondary treatment and is targeted to 
remove nitrogen and/or phosphorous and/or to tackle any other pollutant affecting 
the quality or a specific use of water, like microbiological pollution, colour etc.. The 
following minimum treatment efficiencies define a tertiary treatment: - organic 
pollution removal of at least 95 % for BOD and at least 85 % for COD, and at least 
one of the following: - nitrogen removal of at least 70 % - phosphorus removal of 
at least 80 % - microbiological removal achieving a faecal coliform density less 
than 1 000 in 100 mL. 

Specification 
of data 
needed 

The number of population served by sewerage connected to a wastewater treatment 
facility defined above. The total number of so connected persons (Pw) and the total 
of population (P) in a community or other appropriate spatial unit considered 

Data 
sources, 
availability 
and quality 

Data may be available from relevant administrative authorities, both national and 
local. In a case where only household data are available, it can be converted to 
population based data using the average number of people living in a household in 
the relevant region. At the international level, data are available from EUROSTAT 
(for the 25 EU and accession countries as well as the three EFTA ones) ) and are 
accessible from EUROSTAT free data service under long-term indicators, section 
'Ecology and economy'=>'The Environment' => Water 

Computation The indicator W can be computed as: W = 100 * Pw /P where: P = the total 
number of population in the community or area under consideration Pw = the 
number of population served by sewerage connected to a modern wastewater 
treatment facility or a safe local wastewater disposal system; e.g. the secondary 
and tertiary treatment together 

Units of 
measure-
ment 

Percentage 
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Scale of 
applica-
tion 

Local (urban) to national, international 

Interpretation A high percentage indicates a high percentage of the population for which the 
potential 'chain of infection' by the faecal oral route is interrupted by the sewage 
disposal system. 

Linkage 
with the 
other 
indicators 

Pressure: Wastewater treatment 
State: Inappropriate effluent disposal can cause exceedance of recreational water 
criteria for the microbiological parameters; exceedance of EU guidelines for 
microbiological parameters in water intended for human consumption and water 
intended for abstraction before treatment 

 

Related 
web sites 

Water Supply and Sanitation Sector Questionnaire WHO/UNICEF Global 
Assessment 2000: http://www.who.int/water sanitation 
health/Globassessment/GlobalTOC.htm 

 
 

UN Centre for Human Settlements The Global Urban 
Observatory Database: http://www.unhabitat.org/guo/indexl.asp 

 
 

See also Core Set of Environmental Indicators 
http://ceroi.net/ind/matrix.asp The EEA indicators: 
http://themes.eea.eu.int/Specific media/water/indicators 

 
 

WHO-UNECE Protocol on Water and Health, Article 6: 
http://www.internationalwaterlaw.org/RegionalDocs/UN ECE 
Protocol.htm 

 for http://www.euro.who.int/Document/Peh-ehp/ProtocolWater.pdf) 

 
 

The Council Directive of 21 May 1991 concerning urban wastewater treatment 
(91/271/EEC) is available at 
http://europa.eu.int/comm/environment/water/water-urbanwaste/directiv.html 
The Commission website on urban wastewater treatment is available at 
http://europa.eu.int/comm/environment/water/water-urbanwaste/index en.html. 
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Annex 4.4.  

WATSAN_S1 RECREATIONAL WATER QUALITY  

WatSan S1 Recreational water quality DPSEEA 

Issue Safe recreation water environment: does NOT include enclosed water i.e. 
swimming pools 

 
 

The Council Directive of 8 December 1975 concerning the Quality of Bathing 
Water (76/160/EEC) http://europa.eu.int/water/water-bathing/directiv.html 

 
 

OECD Environmental indicators 
httD://www.oecd.org/t)df/M00019000/M00019613.t)df 

Policy/ 
regulatory 
context 

The Council Directive of 21 May 1991 concerning urban wastewater treatment 
(91/271/EEC) regulates the collection, treatment and discharge of urban 
wastewater and the treatment and discharge of wastewater from certain industrial 
sectors. It sets standards for the final effluent quality of regulated wastewater 
treatment facilities. The 91/271/EEC Directive is designed to protect the 
ecological status of receiving waters: it does not require microbiological analysis 
of effluents discharged from wastewater treatment facilities. The Council 
Directive of 21 December 1975 (76/160/EEC), the Bathing Water Directive, sets 
microbiological standards in the receiving waters where bathing is traditionally 
practiced by large numbers of bathers. Thus, the Directive 76/160/EEC provides 
the principal health protection instrument in Europe for identified bathing waters 
and sets out to protect public health as its principal objective. 

Reporting 
obligations 

Practical compliance: Member States shall ensure that all agglomerations are 
provided with collecting systems for urban wastewater: by the end of 2000 for 
those with a population equivalent (p.e.) of more than 15,000, and by 31 
December 2005 for those with a p.e. of between 2,000 and 15,000. 
Member States shall ensure that urban wastewater entering collecting systems 
shall, before discharge, be subject to secondary treatment or an equivalent 
treatment: by 31 December 2000 for all discharges from agglomerations of more 
than 15 000 p.e.; by 31 December 2005 for all discharges from agglomerations of 
between 10 000 and 15 000 p.e, and by 31 December 2005 for discharges to fresh-
water and estuaries from agglomerations of between 2 000 and 10 000 p.e. 
Environmental data: None 
Description of policy measures: Member States should by 30 June 1994 provide 
the Commission with information on the programme for the implementation of 
this Directive. Member States shall, if necessary, provide the Commission by 30 
June every two years with an update of this information. 
Policy effects and effectiveness: The Commission shall every two years review 
and assess the information received and publish a report thereon. The latest report 
was published in 1998. 
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Definition 
of indicator 

Proportion of identified bathing waters in compliance during the specified 
bathing season with the EC mandatory standards for the coliform parameters 

Underlying 
definitions 
and concepts 

The proportion of the bathing water sites exceeding the current imperative 
values for the coliform parameters specified by the European Commission under 
the Bathing Water Directive (76/160/EEC) over the bathing season. Total 
coliforms: Imperative 95%< 10,000 per 100 ml Faecal coliforms or E. coli 
Imperative 95%<2000 per 100 ml Note: these standards are in transition and are 
likely to change before 2010 

Specification 
of data 
needed 

Total number of bathing waters identified for compliance monitoring to the 
European Commission. Number of bathing waters in compliance with the 
mandatory (Imperative) coliform standards of Directive 76/160/EEC of as 
defined above 

Data 
sources, 
availability 
and quality 

Accurate information on the number of bathing waters and compliant bathing 
waters. 

Computation The indicator RWC can be computed as: RWC = 100 * (C/T ) where: C is the 
number of bathing waters in compliance with the imperative coliform 
standards, and T is the total number of bathing waters identified for 
compliance monitoring

Units of 
measure-
ment 

Percentage 

Scale of 
applica-
tion 

National 

Interpretation Different sampling frequency between EU member states may make direct 
statistical inference on the significance of differences in percentage compliance 
between member countries problematical. 

Linkage 
with the 
other 
indicators 

Pressure: Wastewater treatment coverage and effluent and disposal policy 
State: Recreational water quality Effect: Sporadic cases of self limiting 
gastroenteritis and potentially outbreaks of waterborne diseases, Diarrhoea! 
diseases in children and adults Action: Appropriate sewage effluent treatment 
and disposal, appropriate diffuse source pollution control to limit, principally, 
zoonotic pathogen exposures from agriculture and finally, management and 
monitoring of recreational water as recommended in Directive 76/160/EEC ad 
into the future by WHO (2003) and CEC (2002); Management of bathing 
waters 

Related 
web sites 

Bathing water quality in the EU Directive 76/160/EEC at: 
http://www.europa.eu.int/water/water-bathing/directiv.html 

 
 

The EU bathing water quality report (annually) at 
http://www.europa.eu.int/water/water-bathing/report.html Data on compliance 
for the EU can be downloaded (different measures) from 
http://dataservice.eea.eu.int/dataservice/metadetails.asp?id=683 Proposal for a 
revised Directive of the European Parliament and of the Council concerning the 
Quality of Bathing Water COM(2002)581 http://europa.eu.int/eur-
Iex/en/com/pdf/2002/com2002 0581 en O 1 .pdf 

 
 

WHO 2003 Guidelines for safe recreational water environment (GSRWEs): 
Vol. Coastal and Fresh-waters. Geneva, WHO at: http://www.who.int/water 
sanitation health/bathing/srwel/en/ 
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The Annapolis Protocol: htto://www.who.int/water sanitation 
health/bathing/Annapolis.odf 

Policy/regu-
latory 
context 

The quality of recreational waters is regulated by the Council Directive of 8 
December 1975 concerning the Quality of Bathing Waters. The Bathing Water 
Directive sets microbiological standards in the receiving waters where bathing is 
traditionally practices by large number of bathers. Thus, Directive 76/160/EEC 
provides the principal health protection instrument in Europe for identified 
bathing waters and sets out to protect public health as its principal objective. 
The Bathing Water Directive is now under revision (CEC, 2002) and it is 
intended to incorporate the microbiological criteria contained in the new WHO 
Guidelines for Safe Recreational Water Environments (GSRWEs, 2003) together 
with the beach management principles in the Annapolis protocol (WHO, 1999) 
which accommodate real time prediction of microbiological hazard for public 
health protection. On 24 October 2002, the Commission has adopted the proposal 
for a revised Directive of the European Parliament and of the Council concerning 
the Quality of Bathing Water COM(2002)581. 

Reporting 
obligations 

Practical compliance: Member States submit a comprehensive report to the 
Commission on their bathing water on an annual basis. 

Environmental data: The following microbiological parameters are noted in 
Directive 76/160/EEC: 
• Total coliforms/100 ml {Universally monitored parameter) 
• Faecal coliforms/100 ml {Universally monitored parameter) 
• Faecal streptococci/100 ml 
• Salmonella/litre 
• Enteroviruses PFU/10 litres 

Description of policy measures: Member States shall take all necessary 
measures to ensure that, within 10 years following the notification of the 
Directive, the quality of bathing water conforms to the limit values. 

 
Policy effect and effectiveness: None 
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Annex 5 

 COMPARATIVE TABLE EU MEMBERSHIP AND PROTOCOL STATUS 

 

Country European Union Protocol 
Signatory 

Protocol Party Comment 

Albania Other 17 Jun 1999 8 Mar 2002  

Armenia  17 Jun 1999   

Azerbaijan   9 Jan 2004  

Belgium Member 17 Jun 1999 29 Jun 2004  

     

Bulgaria Applicant 17 Jun 1999   

Croatia Applicant 17 Jun 1999   

Cyprus Member 17 Jun 1999   

Czech 
Republic 

Member 17 Jun 1999 15 Nov 2001  

Denmark Member 17 Jun 1999   

Estonia Member 17 Jun 1999 9 Sept 2003  

Finland Member 17 Jun 1999 3 Mar 2005  

France Member 17 Jun 1999 6 May 2005  

Georgia  17 Jun 1999   

Germany Member 17 Jun 1999   

Greece Member 17 Jun 1999   

Hungary Member 17 Jun 1999 7 Dec 2001  

Iceland Other 17 Jun 1999   

Italy Member 17 Jun 1999   

Latvia Member 17 Jun 1999 24 Nov 2004  

Lithuania Member 17 Jun 1999 17 Mar 2004  

Luxemburg Member 17 Jun 1999 4 Oct 2001  

Malta Member 17 Jun 1999   

Monaco  17 Jun 1999   

Netherlands Member 17 Jun 1999   

Norway Other 17 Jun 1999 6 Jan 2004  
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Country European Union Protocol 
Signatory 

Protocol Party Comment 

Poland Member 17 Jun 1999   

Portugal Member 17 Jun 1999   

Rep of 
Moldova 

Other 10 Mar 2000   

Romania Applicant 17 Jun 1999 5 Jan 2001  

Russian 
Federation 

Other 17 Jun 1999 31 Dec 1999  

Slovakia Member 17 Jun 1999 2 Oct 2001  

Slovenia Member 17 Jun 1999   

Spain Member 17 Jun 1999   

Sweden Member 17 Jun 1999   

Switzerland Other 17 Jun 1999   

Ukraine Other 17 Jun 1999 26 Sep 2003 Legal 
harmonization 
aimed for 

United 
Kingdom 

Member 17 Jun 1999   
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Annex 6 

JMP PARAMETERS AND METHODOLOGIES 

 

1. The parameters used for JMP 
1) % of population with access to household connection from piped systems, urban 
2) % of population without access to household connection but with some kind of improved 

water supply, urban 
3) % of population without access to any kind of improved water supply, urban 
4) % of population with access to household connection from piped systems, rural 
5) % of population without access to household connection but with some kind of improved 

water supply, rural 
6) % of population without access to any kind of improved water supply, rural 
7) % of population with access to toilets flushing to sewerage systems through individual 

household connection, urban 
8) % of population without access to toilets flushing to sewerage systems but with some 

kind of improved sanitation facility, urban 
9) % of population with no access to any kind of improved sanitation, urban 
10) % of population with access to toilets flushing to sewerage systems through individual 

household connection, rural 
11) % of population without access to toilets flushing to sewerage systems but with some 

kind of improved sanitation facility, rural 
12) % of population with no access to any kind of improved sanitation, rural 

 
(Note: In addition to the above parameters, JMP requires countries to report on urban and 
rural populations in absolute numbers of people.  Urban and rural should be defined by the 
countries themselves.) 

 
2. JMP Methodology 
 
The Joint Monitoring Programme defines access to water supply and sanitation in terms of the 
types of technology and levels of service afforded (see the box below). 
 
Access to water-supply services is defined as the availability of at least 20 liters per person per 
day from an "improved" source within 1 kilometer of the user's dwelling.  An “improved” source 
is one that is likely, but not guaranteed, to provide "safe" water, such as a household connection, 
a borehole, etc.  The «total access» takes into account all improved water supply sources be they 
privately or publicly owned.  The «house connections» only take into account piped water that is 
distributed in the house or just outside (yard) and can be considered as used privately.  Current 
information does not allow us to establish a relationship between access to safe water and access 
to improved sources, but WHO and UNICEF are examining this relationship. 
 
Excreta disposal systems are considered adequate if they are private and if they separate human 
excreta from human contact.  The «total access» takes into account all improved sanitation 
facilities be they privately or publicly owned.  The «house connections» only take into account 
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domestic connections that are connected to a sewerage system and therefore excludes septic 
tanks or dry sanitation, even if privately owned. 
 
 

Definition of access for water supply Definition of access for sanitation 
Access to safe drinking-water is the percentage of 
the population using "improved" water sources. 

Access to adequate sanitation facilities is the 
percentage of the population using "improved" 

sanitation. 
Improved Not improved Improved Not improved 

household connection 
public standpipe 

borehole 
protected dug well 
protected spring 
rainwater collection 

unprotected well 
unprotected spring 
vendor provided water 
bottled water 
tanker truck water 

connection to a public 
sewer 

connection to a septic 
system 

pour-flush latrine 
simple pit latrine 
ventilated improved pit 

latrine 

public or shared latrine 
open pit latrine 
bucket latrines 
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Annex 7 

LIST OF PARTICIPANTS  

Croatia 
 
Darko Rajhenbah 
Ministry of Agriculture, Forestry and Water 
Management 
Ulica grada Vukovara 220 
10000 Zagreb 
Hrvatska 
 

Telephone No. :  
Fax No. :  
Email address : 

+385 1 6307 348 
+385 1 6151 821 
darko.rajhenbah@voda.hr 

 
 
Czech Republic 
 
Frantisek Kozisek 
National Institute of Public Health 
Srobarova 48 
CZ-10042 Prague 
Czech Republic 
 

Telephone No. :  
Fax No. :  
Email address : 

+420 267082302 
+420 267082271 
water@szu.cz 

 
 
Finland  
 
Risto Aurola 
Ministry  of Social Affairs and Health 
Health Department 
P.O.Box 33  
FIN-00023 Government 
Finland 

Telephone No. :  
Fax No. :  
Email address : 

+358 9 160 74127 
+358 9 160 74120 
risto.aurola@stm.fi 

 
 
Erkki Santala 
Finnish Environment Institute 
PB 140 
FIN-00251 Helsinki 
Finland 

Telephone No. :  
Fax No. :  
Email address : 

+358 9 4030 0434 
+358 9 4030 0491 
erkki.santala@environment.fi 
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Hungary 
 
Dr Mihály Kádár 
National Centre for Public Health 
Gyáli út 2-6 
H-1097 Budapest 
Hungary 
  

Telephone No. :  
Fax No. :  
Email address : 

+36 1 476 1173 
+36 1 215 0148 
kadarm@okk.antsz.hu 

 
 
Malta  
 
Charles Bonnici 
Principal Health Inspector  
Environment and Health Unit 
Civic Centre, Convent Street 
Zabbar 
Republic of Malta 
 

Telephone No. :  
Fax No. :  
Email address : 

+356 21803220 
+356 21803212 
charles.bonnici@gov.mt 

 
 
The Netherlands 
 
Edwin Koning 
Ministry of Housing, Spatial Planning and The 
Environment 
P.O. Box 30945 
2500 GX The Hague 
The Netherlands 
 

Telephone No. :  
Fax No. :  
Email address : 

+31 70 3392185 
+31 70 3391288 
Edwin.koning@minvrom.nl 

 
 
Norway 
 
Truls Krogh 
Department Director  
Department of Water Hygiene  
Norwegian Institute of Public Health  
Post office box 4404, Nydalen  
N-0403 Oslo  
Norway  
 

Telephone No. :  
Fax No. :  
Email address : 

+47 22042679  
+47 22042686  
Truls.Krogh@fhi.no 
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Poland 
 
Dorota Maziarka 
National Institute of Hygiene 
Chocimska 24 
PL-00-791 Warsaw 
Poland 
 

Telephone No. :  
Fax No. :  
Email address : 

+48 22 54 21 364 
+48 22 54 21 287 
dmazlarka@pzh.gov.pl 

 
 
Slovakia  
 
Ms Elena Mogonova 
Department of Environment and Health 
Ministry of Environment 
Trnavska cesta 52 
826 45 Bratislava 
Slovak Republic 
 

Telephone No. :  
Fax No. :  
Email address : 

+421 2 492 84 377 
+421 2 443 72 641 
mogonova@uvzsr.sk 

 
 
Ukraine  
 
Kateryna Kiryanova 
Head Specialist 
Department for Water Resources and 
Ecosystems 
Ministry for Environmental 
Protection of Ukraine 
03035 Uritskogo str. 35 
Kiev 
Ukraine 

Telephone No. :  
Fax No. :  
Email address : 

+38 044 248 23 00 
+38 044 206 31 33 
kiryanova@menr.gov.ua 

 
 

Representatives of other organizations 
 
 
OECD 
 
Gwenn Le Dantec 
OECD 
2, rue André-Pascal 
75775 Paris Cedex 16 
France 
 

Telephone No. :  
Fax No. :  
Email address : 

+33 1 45241498 
+33 1 44306183 
Gwenn.LEDANTEC@oecd.org 
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VEOLIA WATER 
 
Dominique Gatel 
VEOLIA WATER-Direction Technique 
1-B rue Giovanni Battista Pirelli 
94410 Saint Maurice 
France 
 
 

Telephone No. :  
Mobile :  
Email address : 

+33 1 71 33 32 82 
+33 6 15 17 92 14 
dominique.gatel@generale-des-
eaux.net 
 
 

 
Dominique Olivier 
VEOLIA WATER 
52 rue d’Anjou 
F - 75384 PARIS CEDEX 08 
France 
 
 

Telephone No. :  
Mobile :  
Email address : 

+33 1 4924 4957 
+33 1 4924 6110 
dominique.olivier@generale-des-
eaux.net 
 

 
 
 

WHO Collaborating Centres 
 

Denmark - WHO CC for Water and Health 
 
Palle Lindgaard-Jørgensen 
DHI Water and Environment 
Agern Alle 5 
2970 Hørsholm 
Denmark 
 

Telephone No. :  
Fax No. :  
Email address : 

+4545169525 
+4545169292 
PLJ@DHI.dk 

 
 
Germany - WHO CC for Health Promoting Water  
Management and Risk Communication 
 
Thomas Kistemann 
University of Bonn 
Sigmund-Freud-Strasse 25 
53105 Bonn 
Germany 
 

Telephone No. :  
Fax No. :  
Email address : 

+49 228 287 5534 
+49 228 287 9516 
boxman@ukb.uni-bonn.de 
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World Health Organization, Regional Office for Europe 
 
Dr George Kamizoulis 
Senior Scientist 
WHO EURO Project Office 
Coordinating Unit for the Mediterranean 
Action Plan 
48 Vassileos Konstantinou Avenue 
P.O. Box 18019 
GR 11635 Athens 
Greece 
 

Telephone No. :  
Fax No. :  
Email address : 

+30 210 7273105  
+30 210 7253196 /7 
whomed@hol.gr 
 

 
Secretariat 

 
 
Mr Roger Aertgeerts 
Regional Adviser, Water and Sanitation 
ECEH Rome Office 
Via F.Crispi, 10 
00187 Rome 
Italy 
 

Telephone No. :  
Fax No. :  
Email address : 

+39 06 48 77 528 
+39 06 48 77 599 
 rae@ecr.euro.who.int 
 

Mr Rainer Enderlein 
Environment and Human Settlement Division 
UNECE, Palais des Nations, Bureau 313 
CH-1211 Geneva 11 
Switzerland 
 

Telephone No. : 
Fax No. :  
Email address : 

+41 22 917 2373 
+41 22 9070107 
rainer.enderlein@unece.org 

Ms Helena Shkarubo 
Programme Assistant, Water and Sanitation 
ECEH Rome Office 
Via F.Crispi, 10 
00187 Rome 
Italy 
 

Telephone No. :  
Fax No. : 
Email address : 

+39 06 48 77 537 
 +39 06 48 77 599 
 hes@ecr.euro.who.int 
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ENDNOTES 
 

 
1 Annex 1 contains a list of all acronyms used in the report 
 
2 For a full report see URL: 
http://www.euro.who.int/eprise/main/WHO/Progs/WSN/WaterProtocol/20041021_4  
 
3 For the full text of the Protocol, see URL: 
http://www.unece.org/env/documents/2000/wat/mp.wat.2000.1.e.pdf  
 
4 For the full text of the decision adopted by the Commission, see URL 
http://www.un.org/esa/sustdev/csd/csd13/csd13_decision_unedited.pdf accessed 8 May 2005 
 
5 For further information on ENHIS, see URL: http://www.euro.who.int/EHindicators accessed on 8 May 
2005 
 
6 For further information on JMP, see URL: http://www.wssinfo.org/en/welcome.html accessed on 8 May 
2005. JMP employs its own set of parameters to monitor global water supply and sanitation coverage. 
Annex 5 summarizes the parameters utilized in the JMP and the methodology 
 
7 The EECCA region covers: Armenia, Azerbaijan, Belarus, Georgia, Kazakhstan, Kyrgyzstan, Moldova, 
Russian Federation, Tajikistan, Turkmenistan, Ukraine, and Uzbekistan. 
8 The IB-NET tool kit may be accessed at URL: http://www.ib-
net.org/wb/bench_networkutility.asp#English accessed 8 May 2005  
 
9 For the full text of the Protocol, see URL: 
http://www.unece.org/env/water/pdf/watercon.pdf accessed on 8 May 2005  
  
10 For further information on WUR-Alterra see URL: http://www.alterra.wur.nl/NL/  
11 Forfurther information on RIZA see URL: http://www.riza.nl/  
12 Reference: The document may be accessed directly at 
http://www.unece.org/env/documents/2004/ece/ac.25/ece.ac.25.2004.5.add.2e.pdf, and  
http://www.unece.org/env/wgso/SustainableDevelopment/sd_forum.jan2004.htm  which displays the 
welcome page 
 
13 Revenue per connection and cost-recovery ratio are not used in national reports or centrally calculated. 
They are more important to the individual water producer than to the national authorities. 
 
14 [Federal Water Balance Act]: Gesetz zur Ordnung des Wasserhaushalts 
(Wasserhaushaltsgesetz – WHG) in der Fassung vom v. 19. 8.2002 (BGBl. I 3245); zuletzt 
geändert durch Art. 1 G v. 3. 5.2005 (BGBl. I 1224)  
 
15 [Federal State Water Acts]:Wassergesetz für das Land Nordrhein-Westfalen 
(Landeswassergesetz NRW – LWG NRW) in der Fassung der Bekanntmachung vom 25. Juni 
1995 (GV NRW S. 926), zuletzt geändert am 04.05.2004 (GV NRW S.259). 
 
16 For information on HYGRIS see for example: HYGRIS: see http://www.stua-
bi.nrw.de/dezernate/dez51/d51hygris.htm  
  
17 For information on HYGRIS see for example: Kistemann T et al “GIS-based analysis of drinking-water 
supply structures: a module for microbial risk assessment” J Hyg Environ. Health 2001 May 203(4):301-
10 URL: 
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http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11434210&dopt=
Abstract  
 
18 [Infectious Diseases Protection Act]: Gesetz zur Verhütung und Bekämpfung von 
Infektionskrankheiten beim Menschen (Infektionsschutzgesetz –IfSG) in der Fassung vom 20. 
Juli 2000 (BGBl. I S. 1045-1071) 
 
19 No official website exists for TEIS. For information see: 
http://www.loegd.nrw.de/1pdf_dokumente/4_umweltmedizin_umwelthygiene/arbeitstagungen_und_work
shops/arbeitstagung_050510/hellmeier_trinkwasserueberwachung-in-nrw-mit-teis30-und-z-teis.pdf  
  
20 For information on TEIS see for example: Henke A., Overath H. and Heinzke J. [TEIS – a system for 
public health offices for assessing, presenting, evaluating and communicating data on the quality of 
drinking-water] Gesundheitswesen. 1999 May 61 (5)248-51 URL 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10414019&dopt=
Abstract  
 
21 Guidelines for Drinking-water Quality, 3rd ed. Vol. 1 Recommendations. Geneva, World Health Organization, 
2004 
 
22 The Habitat Directive 92/43/EEC came into effect in June 1994, but its transposition into national 
legislation has not yet been accomplished by most Member States. From June 1994, a new protection 
region for the Special Protection Areas (SPAs) (the Birds Directive) and future Special Areas of 
Conservation (Habitats Directive) is defined by Article 6 paragraphs (2), (3) and (4). More information on 
URL http://europa.eu.int/comm/environment/env-act5/chapt2-3.htm  
 
23 Further information on the Netherlands Institute for Normalisation at URL: 
http://www2.nen.nl/nen/servlet/dispatcher.Dispatcher?id=HOME  
24 Central Inspectorate for Environmental Protection, Wawelska 52/54, 00-922 Warsaw, fax +48 22 825 04 65. The 
Department of Water Resources of the Ministry of the Environment is situated at the same address.  
25 National Institute of Hygiene (Poland): Department of Environmental Hygiene, Chocimska 24, Pl-00-
791,Warsaw; zhk-sek@pzh.gov.pl. , fax + 48 22 54 21 287  
26 The report may be found at the website of the Ministry at URL: www.menr.gov.ua 
 
27 Further information on the Mediterranean Action Plan at URL http://www.unepmap.org   
 
28 Further information on OECD at URL: http://www.oecd.org/home/  
 
29 Further information on ISO at URL: http://www.iso.org/iso/en/ISOOnline.frontpage  
 
30 TR: Technical report. A technical report is not a standard in the strict sense, but rather a guidance. 
 
31 Further information on EUREAU at URL http://212.3.246.135/Content/Default.asp?PageID=64  
 
32 Annex 5 contains a table representing status under the Protocol and membership of the European Union 
for all Signatories. 
 
33 For further reference, see URL: http://europa.eu.int/comm/environment/water/water-
urbanwaste/directiv.html  
 
34 For further reference, see URL: http://europa.eu.int/comm/environment/water/water-
urbanwaste/amendment.html  
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35 For further information, see URL: http://europa.eu.int/comm/environment/water/water-
nitrates/directiv.html 
 
36 For further reference, see URL: http://europa.eu.int/comm/environment/water/water-
drink/index_en.html  
 
37 For further information, see URL: 
http://europa.eu.int/smartapi/cgi/sga_doc?smartapi!celexapi!prod!CELEXnumdoc&lg=en&numdoc=3200
0L0060&model=guichett 
 
38 For further information see URL: http://europa.eu.int/water/water-bathing/directiv.html  
 
39 For further information see URL: http://europa.eu.int/eur-lex/en/com/pdf/2003/com2003_0550en01.pdf  
 
40 For further information see URL: http://europa.eu.int/eur-lex/en/com/pdf/2002/com2002_0581en01.pdf  
 
41 For further information, see URL: 
http://europa.eu.int/smartapi/cgi/sga_doc?smartapi!celexapi!prod!CELEXnumdoc&lg=EN&numdoc=319
76L0464&model=guichett  
 
42 Further information from URL: http://www.iso.org/iso/en/iso9000-14000/index.html 


