
Water safety planning is a comprehensive risk assessment and risk management approach that encompasses all steps in
a drinking-water supply chain, from catchment to consumer (WHO 2004). A water safety plan (WSP), coined by the World
Health Organization (WHO) in 2004, applies a history of best management practices to drinking water safety in a
systematic and organized manner. It draws on principles and concepts from other risk management approaches, in
particular the multiple-barrier approach (paradigm for ensuring safe drinking water), sanitary inspections, and hazard
assessment and critical control points (HACCP) used in the food industry (Godfrey et al. 2005). The WSP approach
requires that risks to drinking-water safety are identified, prioritized, and managed before problems occur (WHO 2004). It
is widely recognized as the most effective way to manage drinking water supplies for public health (WHO 2011).       

5. INDEPENDENT  PUBLIC HEALTH SURVEILLANCE of water safety (WHO 2004).

1. HEALTH_BASED TARGETS set by health authorities for microbial and chemical water quality;
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A WSP, developed in the context of the WHO's water safety framework, is guided by health-based targets and overseen by
drinking water supply surveillance. The water safety framework comprises five components, three of which combine to
form the WSP.

A WSP aims to “consistently ensure the safety and acceptability of a drinking water supply” (Bartram et al. 2009). WSPs can
vary in complexity and are meant to be applied to a wide range of water systems, from small self-supply systems to large
utility-managed supply systems.
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The first WHO publication that specifically addressed
drinking water quality was published in 1958, known as
the International Standards for Drinking-water. It was
subsequently revised in 1963 and in 1971 under the
same title. In 1984-85, WHO published the first edition of
the Guidelines for Drinking Water Quality (GDWQ),
divided into three volumes:

Volume 1 – Recommendations; 
Volume 2 – Health Criteria and other Supporting
Information; 
Volume 3 – Surveillance and Control of Community
Supplies 

The second editions of the three volumes were updated
in 1993, 1996, and 1997, respectively. Until this point, all
versions of the Guidelines focused on examining water
quality indicators and compliance with water quality
standards to ensure drinking water safety. In 2004, WHO
formally introduced WSPs in the third edition of the
Guidelines for Drinking Water Quality, supported by the
International Water Association (IWA) Bonn Charter for
Safe Drinking Water (2004), as a result of ongoing sector
discussions. The publication of the third edition of the
Guidelines included a substantial shift in water quality
management from end-product testing to a more
proactive risk-based approach (Breach 2011). They
placed emphasis on ensuring that potential hazards and
hazardous events are anticipated and managed
throughout a drinking-water system before water is
delivered to the consumer (Howard and Bartram 2005).
As such, the WSP approach is promoted as the most
effective and reliable means of ensuring drinking water
safety (WHO 2011). 

The traditional approach to water quality management
relies on the routine monitoring of water quality. The
analysis results are compared against acceptable
concentrations to evaluate water safety and estimate
public health risks (Howard et al. 2006). Reliance on end-
product testing means that action is only initiated in
response to a failure in relation to a specified water
quality standard. Consequently, water may be supplied
and consumed before the test result is known, and the
health risk is identified. End-product testing proved
ineffective for ensuring microbial drinking water safety as
evidence emerged of the significant negative health
impacts from water consumption that meets national
standards (Payment et al. 1991; Hellard et al. 2001). In
addition,  waterborne outbreaks, such as cryptospori-

diosis in Milwaukee, Wisconsin in 1993, E. coli O157:H7
and Campylobacter in Walkerton, Ontario, Canada in
2000, emphasized the need for a more holistic risk-
management approach to drinking water safety
(Howard et al. 2001; Hrudey et al. 2004). The outbreaks
illustrated the importance of a preventative
(comprising a multiple-barrier system from catchment
to consumer) rather than a strictly reactive approach to
ensuring drinking water safety. Although monitoring
remains an important part of assessing water safety, it
should not be the sole method by which risks are
managed (WHO, 2004).

In the 1990s, the idea of a structured risk-based
management approach began to emerge. Havelaar
proposed the use of HACCP for water quality
management in 1994 (Havelaar’s,1994). HACCP
originated in the 1960s when the U.S. Army, NASA, and
the Pillsbury Company collaborated to establish a ‘zero
defect’ program to guarantee food safety for
astronauts while in space. The program focused on
preventing hazards that could cause foodborne
illnesses by applying controls. The food industry later
adopted this approach, and, in 1994, the Food and
Drug Administration (FDA) promulgated regulations
requiring the use of HACCP for food production
(Bartram and Fewtrell 2001). Following Havelaar’s
(1994) proposition, the application of HACCP principles
to drinking water safety was further discussed (Barry
1999; Deere and Davison 1998; Gray and Morain 2000;
Howard 2003) and eventually integrated into WSPs
(WHO 2004). In the context of drinking water, HACCP is
a source to tap framework. Water safety is ensured
through knowledge of the quality of the source water,
control of the treatment process, and integrity of the
distribution or storage system (Davison et al. 2005).  

In parallel to HACCPs, the National Health and Medical
Research Council (NHMRC) in Australia introduced a
new risk-based approach to its national drinking water
guidelines. NHMRC published the 1996 Australian
Drinking Water Guidelines, which endorsed for the first
time the use of a Total Quality Management (TQM)
approach to manage each step of a water system from
the point of collection of the water to the consumer's
tap (NHMRC 1996). NHMRC additionally integrated the
multiple barrier approach into its Guidelines, which 
 identifies risks throughout the water systems and  
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establishes “barriers” to minimize their impact (NHMRC
1996, 2004). Hrudey and Hrudey’s (2004) research on
outbreaks from 1974 to 2002 reinforced that the multi-
barrier approach is necessary in order to detect and treat
contamination at all stages of the water system.

Following a major expert meeting in Stockholm in 1999,
WHO published Water Quality — Guidelines, Standards
and Health: Assessment of Risk and Risk Management for
Water-related Infectious Disease (Bartram and Fewtrell,
2001). The document created a harmonized framework
for the development of guidelines for water-related
exposures to microbiological hazards. One chapter, in
particular, focused on risk management strategies and
included the use of HACCP principles for drinking water
safety (Bartram and Fewtrell, 2001). At around the same
time, WHO was in the process of updating the 2nd
edition of Guidelines for Drinking Water Quality (1996). In
October 2001, water experts from around the world met
in Bonn, Germany, for a workshop to discuss “A
framework for assuring the quality of drinking water in
the 21st century”. IWA sponsored a follow-up workshop in
Bonn in February 2004 to discuss emerging ideas around
water safety plans. The workshops led to the
development of the Bonn Charter for Safe Drinking Water
(2004) and, eventually, the official introduction of WSPs in
the 3rd edition of the WHO guidelines (Breach 2011).    

As of 2017, WSPs have been implemented in 93
countries, demonstrating the widespread recognition
of the importance of proactive risk management
practices (WHO/IWA 2017). 

Among the countries that provided data to WHO/IWA
(n=76), 28 percent of countries reported implementing
WSPs in urban settings, 10 percent in rural settings, and 62
percent in both urban and rural settings (WHO/IWA 2017).
For utility supplies, commonly in urban areas, it is generally
expected that a system-specific WSP is developed for each
supply. In small systems, however, developing a system-
specific WSP for each individual source may not be realistic;
there may be a large number of water sources (e.g., there
are approximately 10 million shallow tubewells in
Bangladesh) or water sources may be far from each other
(e.g., mountainous areas of Nepal and Peru, and in many
African countries) (Howard and Bartram 2005). Tools for
adapting the WSP approach to best suit the needs and

In addition, small communities face several challenges:
insufficient funds for operation and maintenance,
undertrained and sometimes unremunerated staff,
limited access to expert assistance, and limited
equipment and budgets for water quality testing
(WHO/IWA 2017). More generally, Zimmer and Hinkfuss
(2007) provide other reasons for why WSP may not
always be successful:

constraints of small systems are becoming increasingly
available. Davison et al. (2005) developed a set of
suggested  WSP ‘models’ for commonly used water
supply technologies, including boreholes, hand pumps,
etc. Evidence from Bangladesh suggests that WSPs can
successfully be implemented for community-managed
water supplies when there are simple tools for
community monitoring and ongoing surveillance
(Mahmud et al., 2007). In Latin America, WSP
implementation is possible with a well-supported
interagency team and adherence to a water quality
monitoring plan (Rinehold et al., 2011). In most rural
areas, however, the sustainable implementation of
WSPs has had limited success (Howard and Bartram
2005). 

WSP IMPLEMENTATION 

Figure 1. Intake water entering the flocculation tank in Ruiru-
Juja’s treatment plant in Kenya. Source: Aquaya photo library
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In addition to the growing application of WSPs, there has
been an increase in formal instruments promoting or
requiring WSP implementation at the national level. In
Victoria, Australia, risk management plans, equivalent to
WSPs, are required by the Safe Drinking Water Act 2003. In
South Africa, WSPs are promoted through the Drinking
Water Quality Framework, released in 2007, and the
associated Blue Drop Certification program, an incentive-
based program that encourages risk-based management
for drinking water. In Ghana, the Ministry of Water
Resources, Works and Housing launched the National
Drinking Water Quality Management Framework in 2016,
which guides all water supply agencies on effective drinking-
water quality management and promotes WSPs nationally
(WHO/IWA 2017). The Uganda National Bureau of Standards
included in its Drinking Water Specification a requirement
for all drinking-water system operators to “develop,
implement and maintain a Water Safety Plan” (UNBS 2008).
A WSP was developed for the Kampala piped water supply
in 2005 by the National Water and Sewerage Corporation
(NWSC) and greatly aided the identification of hazardous
risks in the distribution system (Howard et al. 2005). While
there has been an increase in political support or WSPs, it is 

imperative to secure ‘buy-in’ from water suppliers to
ensure successful implementation of WSPs (Pollard et
al., 2010). This requires commitment from staff at all
levels of the WSP process. Overall, the adoption of
WSPs into national policies and guidelines contributes
to an ongoing effort to prioritize WSPs as the main
approach to managing drinking water safety.

INSTITUTIONALIZATION OF WSPS

Figure 2. Intake water from a river entering a treatment plant
in Uganda. Source: Aquaya photo library

Aquaya investigated the effectiveness of Water Safety Plans (WSP) implemented in 99 water supply systems across 12
countries in the Asia-Pacific region (Kumpel et al.,2018). An impact assessment methodology including 36 indicators was
developed based on a conceptual framework proposed by the Center for Disease Control (CDC) and before/after data
were collected between November 2014 and June 2016. 

WSPs were associated with infrastructure improvements at the vast majority (82) of participating sites and to increased
financial support at 37 sites. In addition, significant changes were observed in operations and management practices,
number of water safety-related meetings, unaccounted-for water, water quality testing activities, and monitoring of
consumer satisfaction. However, the study also revealed challenges in the implementation of WSPs, including financial
constraints and insufficient capacity. 

Read more: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6025033/

IMPACT ASSESSMENT OF WSPS IN ASIA-PACIFIC

CONCLUSION

WSPs were first introduced in 2004 by WHO in the third edition of the Drinking Water Quality Guidelines and supported by
IWA’s Bonn Charter for Safe Drinking Water. They are part of a proactive and comprehensive approach to managing risks
in all steps of a water supply system, from the point of abstraction all the way to the point of delivery. The elements of a
WSP build on preventive principles, such as HACCP developed by the food industry, the multiple-barrier approach, and
sanitary surveys, to ensure the microbiological safety of drinking water.
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Evidence suggests that WSP implementation has been successful in developing country contexts, such as in rural
Bangladesh, several Latin American countries, and in Kampala, Uganda. However, there are challenges in rural areas that
commonly lead to unsuccessful implementation of WSPs. These challenges include insufficient funds, undertrained staff,
and remoteness or large quantity of water sources. 
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CONCLUSION (CONT.)

THE SUCCESSFUL IMPLEMENTATION OF WSPS, PARTICULARLY IN RURAL AREAS, REQUIRES A
BROAD INSTITUTIONAL APPROACH AND MANAGEMENT TOOLS THAT ARE ADAPTED TO THE

LOCAL CONTEXT.
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