
WATER FOR HEALTH
WHO Guidelines for Drinking-water Quality

Water safety and human health

The quality of drinking-water is a powerful environmental determinant of 
health. Drinking-water quality management has been a key pillar of primary 
prevention for over one-and-a-half centuries and it continues to be the 
foundation for the prevention and control of waterborne diseases. Water 
is essential for life, but it can and does transmit disease in countries in all 
continents – from the poorest to the wealthiest. The most predominant 
waterborne disease, diarrhoea, has an estimated annual incidence of 4.6 
billion episodes and causes 2.2 million deaths every year. 

There are several variants of the faecal-oral pathway of water-borne disease 
transmission. These include contamination of drinking-water catchments 
(e.g. by human or animal faeces), water within the distribution system 
(e.g. through leaky pipes or obsolete infrastructure) or of stored household 
water as a result of unhygienic handling. 

Millions of people are exposed to unsafe levels of chemical contaminants in their drinking-water. This may be linked 
to a lack of proper management of urban and industrial wastewater or agricultural run-off water – potentially 
giving rise to long term exposure to pollutants, which can have a range of serious health implications. Or it may be 
linked to naturally-occurring arsenic and fl uoride, which cause cancer and tooth/skeletal damage, respectively.

The Millennium Development Goal target 7c calls for reducing by half the proportion of people without 
sustainable access to safe drinking-water and basic sanitation by 2015. Reaching this target implies, inter alia, 
tackling both the quantity (access, scarcity) and quality (safety) dimensions of drinking-water provision. 

WHO and the Guidelines for Drinking-water Quality

The World Health Organization (WHO) was set up in 1948 with the objective of promoting ‘the attainment 
by all peoples of the highest possible level of health’. WHO has a wide range of functions, which include 
promoting (in cooperation with other specialized agencies) the improvement of nutrition, housing, 
sanitation, recreation, economic or working conditions with a bearing on health and other aspects of 
environmental hygiene. 

One of the main roles of WHO is to establish international norms to protect human health. Since 1958, as 
part of its activities on drinking-water and health, the Organization has published – at around ten-year intervals 
–  several editions of International Standards for Drinking-water and subsequently, the Guidelines for Drinking-
water Quality. 
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The Guidelines for Drinking-water Quality is one of the longest-standing normative publications of WHO. 
They provide an evidence-based point of departure for standard setting and regulation as a basis for health 
protection. They include an assessment of the health risks presented by the various microbial, chemical, 
radiological and physical constituents that may be present in drinking-water. Where applicable, they derive 
maximum concentration guideline values for these hazardous constituents. 

In the spirit of primary prevention, the WHO Guidelines recommend pro-active efforts to assess and reduce 
health risks. Over the past decades they have evolved from a prescriptive document, which established 
international standards for end-of-pipe water quality, into a normative best practice manual on drinking-
water management. Emphasis has shifted to promoting a holistic framework for safe drinking-water, which 
encompasses fl exible and locally-relevant health-
based targets, a system of integrated risk assessment 
and incremental risk management from catchment to 
consumer, called water safety plans, and independent 
monitoring and surveillance. 

Water safety plans provide the instrument to make 
the Guidelines operational. They focus on catchment 
initiatives for long-term improvements in water quality 
wherever possible rather than expensive treatment 
options with ongoing costs and large carbon footprints. 
It is likely that such initiatives will require a longer 
time for quality improvements to be achieved, but 
ultimately they will be more effective and sustainable 
than a treatment-focused approach.  

Guidelines requirements: A framework for safe drinking-water 
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Health-based targets
Set by national authorities and based on an 
evaluation of health concerns

Water safety plans
Prepared, implemented, and regularly revised by the water supplier comprising:

Mapping the water supply system (e.g. making a fl ow diagram)• 
Identifying the hazards and assessing the risks from catchment to consumer • 
(e.g. through an agreed ranking system)
Implementing needed improvements (e.g. following a prioritized schedule)• 
Monitoring and confi rming adequacy of preventive control measures (e.g. through validation of processes, • 
operational monitoring and end-point verifi cation of water quality)
Reviewing the water safety plan (e.g. through internal audits) and developing supporting processes (e.g. • 
through training) 
Documenting all of the above, and establishing management and communication procedures for both • 
‘normal’ and ‘incident’ circumstances

Independent surveillance
Undertaken by the regulator on all aspects of drinking-water 
safety, including external auditing of the water safety plan and 
verifi cation monitoring

Public health context and 
health outcome

Guidelines, not Standards?

In 1982, WHO shifted its focus from 
‘International Standards’ to ‘Guidelines’. The 
main reason for the shift is the advantage 
provided by the use of a risk-benefi t 
approach (quantitative or qualitative) to 
the establishment of national standards and 
regulations. Specifi cally, the application of the 
Guidelines to different countries should take 
account of the sociocultural, environmental 
and economic circumstances particular to 
those countries. 



Who uses the Guidelines?

The Guidelines are addressed to water and health regulators, policy-makers and their advisors, mainly to 
assist them in the development of national standards. The Guidelines are also used by many others as a source 
of information on water quality and health and on effective management approaches. 

The Guidelines for Drinking-water Quality are recognized as the UN system’s offi cial position on drinking-
water quality. The European Commission and Japan use the Guidelines as the scientifi c point of departure 
for their drinking-water directive and drinking-water quality standards, respectively; the Australian Drinking 
Water Guidelines are based on the WHO Guidelines, while the United States Environmental Protection 
Agency (USEPA) and Canada’s Health Canada actively observe and participate in the WHO Guidelines 
development and updating process. 

Many developing countries use the Guidelines directly or indirectly in setting national standards. The Guidelines 
are often used where guidelines or standards are unavailable and are also referred to in the food standards 
developed by the Codex Alimentarius Commission (for instance, for mineral water and bottled water). 

Updating the Guidelines 

The pace of development – in water supply and in the understanding of water and health – has accelerated 
dramatically. Keeping the Guidelines up to date when information and knowledge are moving so quickly is a 
major challenge.

As a result, since 1991, WHO has been carrying out an ongoing process of ‘rolling revisions’ to update the 
Guidelines. Most of the work concerns either developing and substantiating the recommendations in the 
Guidelines, or of supporting guidance on good practice to assist in implementing programmes and projects 
on drinking-water quality. There are around 50 lines of work on the rolling revision, many of which are 
being fi nalized for publication in the upcoming fourth edition of the Guidelines. Others have a development 
programme that will extend over several years. 

Making sure that the Guidelines are of the highest quality is a priority. Phases of peer review and public domain 
review have been built into the rolling revision process as key elements of the approach to ensure quality and 
relevance. Ensuring that the right subjects are included in the rolling revision is also an important part of the 
strategy. New proposals are considered at intervals and access to the process is promoted through the Internet. 

Detailed information on the updating process, including policies and procedures for the Guidelines revisions 
are available at http://www.who.int/water_sanitation_health/publications/guideline_policy_procedure/en/. 

� e Guidelines for Drinking-water Quality, third edition

The fi rst and second editions of the Guidelines for Drinking-water Quality were used by developing and 
developed countries worldwide as the basis for regulation and standard setting to ensure the safety of 
drinking-water. They recognized the priority that should be given to ensuring microbial safety and provided 
guideline values for a large number of chemical hazards.

> 3



The third edition of the Guidelines has been comprehensively updated to take account of developments in 
risk assessment and risk management since the second edition. It describes a framework for drinking-water 
safety and discusses the roles and responsibilities of different stakeholders, including the complementary 
roles of national regulators, suppliers, communities and independent surveillance agencies.

Developments in the third edition of the Guidelines include signifi cantly expanded guidance on drinking-water 
quality management, in particular through comprehensive system-specifi c water safety plans. Guideline values 
for individual chemicals, representing concentrations that should be safe even with lifelong consumption, have 
been reviewed, updated and added, to account for new scientifi c information. For the fi rst time, reviews of 
many waterborne pathogens are provided.

Recognizing the need for different tools and 
approaches in supporting large and community 
supplies, the third edition continues to describe 
the principal characteristics of the approaches 
to each. Moreover, the second edition of 
Volume 3 focuses specifi cally on surveillance of 
small community supplies.

In addition, while more than half of the world’s 
population now benefi ts from a piped water 
supply, the remainder still awaits the health 
benefi ts associated with this service level. 
Recognizing this, the Guidelines have been 
updated to be relevant to the way all people 
get their water. New sections include: 

 vendor-provided water, protected wells and • 
springs, rainwater catchments, tubewells 
fi tted with hand pumps; 
complex piped supplies, small community piped supplies; • 
 emerging types of supplies such as desalinated water and bottled and packaged water, as well as • 
 special situations such as water supplies in emergencies, large buildings, health care facilities and water • 
safety on ships and in aviation.

Updates to the Guidelines following publication of the third edition 

The 2004 third edition has been signifi cantly updated through the fi rst and second addenda published in 
2006 and 2008 respectively. The fi rst addendum includes more guidance on management of emergencies 
and unforeseen events, additions concerning chlorination by-products, standards for volatile substances 
and several new fact sheets for chemical substances. The second addendum includes more guidance on 
household water management, rainwater harvesting, temporary water supplies and pesticides used for 
vector control in drinking-water sources. It also includes a series of new microbial and chemical fact 
sheets. Moreover, expanded fact sheets are included for key chemical risks such as arsenic, fl uoride and 
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What about those who cannot rely on 
a consistently safe supply?

In situations where water is available but is unsafe, 
simple immediate measures can be taken at the 
household level. This is the case when families, for 
example, are accessing a polluted surface water source 
or when the safety of piped water is compromised due 
to a water supplier’s failure to implement adequate 
risk management practices or a regulator’s failure 
to set and enforce health-protecting regulations. 
The Guidelines provide comprehensive guidance 
on household water treatment and safe storage 
approaches, including information on their effi cacy at 
inactivating microbial pathogens.



nitrate/nitrite. All changes introduced through the addenda have been incorporated into the web-based 
version of the Guidelines text. 

Work is under way leading to the fourth edition of the Guidelines with publication expected for 2011. 
This focuses primarily on consolidating and clarifying the changes introduced in the third edition and its 
addenda, especially those aspects on good management practices, as well as incorporating revised or new risk 
assessments for various chemical and microbial hazards.

WHO Guidelines associated texts

Document title URL
Assessing Microbial Safety of Drinking Water: 
Improving Approaches and Methods (2003)

http://www.who.int/water_sanitation_health/dwq/9241546301/en/

Calcium and Magnesium in Drinking-water: 
Public Health Signifi cance (2009)

http://www.who.int/water_sanitation_health/publications/
publication_9789241563550/en/index.html

Chemical Safety of Drinking-water: 
Assessing Priorities for Risk Management (2007)

http://www.who.int/entity/water_sanitation_health/dwq/dwchem_
safety/en/index.html

Desalination for Safe Water Supply (draft available, 
but in revision)

http://www.who.int/entity/water_sanitation_health/gdwqrevision/
desalination.pdf

Domestic Water Quantity, Service Level and 
Health (2003)

http://www.who.int/water_sanitation_health/diseases/wsh0302/en/ 

Evaluation of the H2S Method for the Detection of 
Fecal Contamination of Drinking-water (2002)

http://www.who.int/water_sanitation_health/dwq/wsh0208/en/ 

Guide to Hygiene and Sanitation in Aviation (2009) http://www.who.int/water_sanitation_health/hygiene/ships/en/

Guide to Ship Sanitation (draft available, but in 
revision)

http://www.who.int/water_sanitation_health/hygiene/ships/en/
guidetoshipsanitation.pdf

Health Aspects of Plumbing (2006) http://www.who.int/water_sanitation_health/publications/
plumbinghealthasp/en/ 

Heterotrophic Plate Counts and Drinking-water 
Safety: The Signifi cance of HPCs for Water Quality 
and Human Health (2003)

http://www.who.int/water_sanitation_health/dwq/hpc/en/ 

Legionella and the Prevention of Legionellosis 
(2007)

http://www.who.int/water_sanitation_health/emerging/legionella/en/
index.html 

Managing Water in the Home: Accelerated Health 
Gains from Improved Water Supply (2002)

http://www.who.int/water_sanitation_health/dwq/wsh0207/en/ 

Pathogenic Mycobacteria in Water: A Guide to 
Public Health Consequences, Monitoring and 
Management (2004)

http://www.who.int/water_sanitation_health/emerging/
pathmycobact/en/ 

Protecting Groundwater for Health: Managing the 
Quality of Drinking-water Sources (2006)

http://www.who.int/water_sanitation_health/publications/
protecting_groundwater/en/index.html 

Quantifying Public Health Risk in the WHO 
Guidelines for Drinking-water Quality: A Burden of 
Disease Approach (2003)

http://www.who.int/water_sanitation_health/dwq/
quantifyinghealthrisks/en/index.html 
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Document title URL
Risk Assessment of Cryptosporidium in Drinking 
Water (2009)

http://www.who.int/water_sanitation_health/publications/cryptoRA/
en/index.html

Safe Piped Water: Managing Microbial Water 
Quality in Piped Distribution Systems (2004)

http://www.who.int/water_sanitation_health/dwq/924156251X/en/
index.html 

Scaling Up Household Water Treatment Among 
Low-Income Populations (2009)

http://www.who.int/household_water/research/household_water_
treatment/en/index.html

Toxic Cyanobacteria in Water: A Guide to their 
Public Health Consequences, Monitoring and 
Management (1999)

http://www.who.int/water_sanitation_health/resources/
toxicyanbact/en/index.html 

Upgrading Water Treatment Plants (2001) http://www.who.int/water_sanitation_health/hygiene/om/
treatplants/en/index.html 

Water Quality: Guidelines, Standards and Health: 
Assessment of Risk and Risk Management for 
Water-related Infectious Disease (2001)

http://www.who.int/water_sanitation_health/dwq/whoiwa/en/index.
html 

Water Safety Plans: Managing Drinking-water 
Quality from Catchment to Consumer (2005)

http://www.who.int/water_sanitation_health/dwq/wsp0506/en/
index.html 

Water Safety Plan Manual: Step-by-step Risk 
Management for Drinking-water Suppliers (2009)

http://www.who.int/water_sanitation_health/
publication_9789241562638/en/index.html

Water Treatment and Pathogen Control: Process 
Effi ciency in Achieving Safe Drinking-water (2004)

http://www.who.int/water_sanitation_health/dwq/9241562552/en/
index.html 

Waterborne Zoonoses: Identifi cation, Causes and 
Control (2004)

http://www.who.int/water_sanitation_health/diseases/zoonoses/en/
index.html 

Finding the Guidelines 

The Guidelines text is kept updated through the rolling revision process, with the current text freely available 
at www.who.int/water_sanitation_health/dwq/gdwq3rev.

Hard copies can be purchased from WHO publications at www.who.int/publications.
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