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Glossary of terms and abbreviations 

Audit – review and evaluation of WSP practice Catchment – 

drainage 

 

Basin / watershed: 

A discrete area of land has a common drainage system. A 

catchment includes both water bodies that convey the water and 

the land surface from which water drains into these bodies (Helmer 

& Hespanhol, 1997). 

 

Compliance: 

Adherence to set water quality / operational requirements. 

 

Control measure: 

Any action or activity that can be used to prevent, eliminate or 

reduce to an acceptable level any water safety hazard  

 

Control point: 

A step at which control can be applied to prevent, eliminate or 

reduce the risks of a water safety hazard  

 

Corrective action: 

Any action to be taken when critical limits are exceeded. 

 

Critical limit: 

A criterion that separates acceptability from unacceptability. 

 

HACCP (hazard analysis and critical control points) 

A system that identifies evaluates and controls hazards that are 

significant for food safety. 
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Hazard: 

Any agent (physical, chemical, biological or radiological) that can 

cause harm to public health. 

 

Hazardous event: 

Any process that introduces hazards to or fails to remove them 

from the water supply. 

 

Implementation (of WSP): 

Putting a WSP into practice  

 

Incident / near-miss: 

Where loss of control has led to (or narrowly missed) a public 

health risk. 

 

Monitor: 

The act of conducting a planned sequence of observations or 

measurements of control parameters to assess whether the control 

point is under control or whether the water meets quality criteria 

 

Multi-barrier approach: 

The concept of using more than one type of barrier or control 

measure in a water supply system (from catchment through 

abstraction, treatment, storage and distribution to the consumer) to 

minimize risks to the safety of the water supply 

 

Operational monitoring: 

The act of conducting a planned sequence of observations or 

measurements of control parameters to assess whether a control 

measure is operating within design specifications. 
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Operational step: 

A point, procedure, operation or stage in the water supply process  

 

Organizational culture: 

Attitudes, experiences, norms, beliefs and values of an 

organization 

 

Point of use: 

Point of consumption Regulator – organization responsible for 

ensuring that the water supply meets specified statutory 

requirements. 

 

Risk: 

The likelihood of identified hazards causing harm to exposed 

populations in a specific time frame and the magnitude and/or 

consequences of that harm. 

 

Stakeholders: 

Individuals or organizations those are influenced by, or influential 

to, the water supply. 

 

Supporting programs: 

Actions that are important in ensuring drinking-water safety but do 

not directly affect drinking-water quality (e.g. training and 

management practices) 

 

Upgrade: 

Improvement (to supply system)  

 

Validation: 

Investigative activity to identify the effectiveness of control 

measures. It provides the evidence that elements of the WSP can 

effectively meet the water quality targets.  
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Verification: 

The application of methods, procedures, tests and other 

evaluations to determine compliance with the WSP. Verification 

confirms that the water quality targets are being met and 

maintained and that the system as a whole is operating safely and 

the WSP is functioning effectively.  

 

Water safety plan (WSP): 

A comprehensive risk assessment and risk management approach 

that encompasses all steps in water supply, from catchment to 

consumer. 
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Part 1 

Introduction 

The most effective means of consistently ensuring the safety of a 

drinking-water supply is through the use of a comprehensive risk 

assessment and risk management approach that encompasses all 

steps in water supply from catchment to consumer. 

Such approaches are termed water safety plans (WSPs). The 

WSP approach has been developed to organize and systematize a 

long history of management practices applied to drinking-water 

and to ensure the applicability of these practices to the 

management of drinking-water quality.  

It draws on many of the principles and concepts from other risk 

management approaches, in particular the multiple-barrier 

approach and HACCP (as used in the food industry). 

Some elements of a WSP will often be implemented as part of a 

drinking-water supplier’s usual practice or as part of benchmarked 

good practice without consolidation into a comprehensive WSP. 

This may include quality assurance systems (e.g., ISO 

9001:2000). Existing good management practices provide a 

suitable platform for integrating WSP principles.  

However, existing practices may not include system-tailored 

hazard identification and risk assessment as a starting point for 

system management. 

WSPs can vary in complexity, as appropriate for the situation. In 

many cases, they will be quite simple, focusing on the key hazards 

identified for the specific system. 

WSPs are a powerful tool for the drinking-water supplier to 

manage the supply safely.  

They also assist surveillance by public health authorities. WSPs 

should, by preference, be developed for individual drinking-water 

systems.\ However, for small systems, this may not be realistic, 

and either specified technology WSPs or model WSPs with guides 

for their development are prepared.  

For smaller systems, the WSP is likely to be developed by a 

statutory body or accredited third-party organization. In these 

settings, guidance on household water storage, handling and use 

may also be required. Plans dealing with household water should 
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be linked to a hygiene education program and advice to 

households in maintaining water safety. 

 

A WSP has three key components: 

1. System assessment: to determine whether the drinking-water 

supply chain (up to the point of consumption) as a whole can 

deliver water of a quality that meets health-based targets. This 

also includes the assessment of design criteria of new systems 

2. Identifying control measures: in a drinking-water system that will 

collectively control identified risks and ensure that the health-

based targets are met. For each control measure identified, an 

appropriate means of operational monitoring should be defined 

that will ensure that any deviation from required performance is 

rapidly detected in a timely manner. 

3. Management plans: describing actions to be taken during 

normal operation or incident conditions and documenting the 

system assessment (including upgrade and improvement), 

monitoring and communication plans and supporting programs. 
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The primary objectives of a WSP: 

In ensuring good drinking-water supply practice are the 

minimization of contamination of source waters, the reduction or 

removal of contamination through treatment processes and the 

prevention of contamination during storage, distribution and 

handling of drinking-water. 
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These objectives are equally applicable to large piped 

drinking-water supplies, small community supplies and 

household systems and are achieved through: 

1. Development of an understanding of the specific system and its 

capability to supply water that meets health-based targets. 

2. Identification of potential sources of contamination and how 

they can be controlled. 

3. Validation of control measures employed to control hazards; 

4. Implementation of a system for monitoring the control measures 

within the water system. 

5. Timely corrective actions to ensure that safe water is 

consistently supplied; and undertaking verification of drinking-

water quality to ensure that the WSP is being implemented 

correctly and is achieving the performance required to meet 

relevant national, regional and local water quality standards or 

objectives. 

 

For the WSP to be relied on for controlling the hazards and 

hazardous events for which it was set in place, it needs to be 

supported by accurate and reliable technical information. This 

process of obtaining evidence that the WSP is effective is known 

as validation. 

Such information could be obtained from relevant industry bodies, 

from partnering and benchmarking with larger authorities (to 

optimize resource sharing), from scientific and technical literature 

and from expert judgment.  

Assumptions and manufacturer specifications for each piece of 

equipment and each barrier need to be validated for each system 

being studied to ensure that the equipment or barrier is effective in 

that system. System-specific validation is essential, as variability in 

water composition, for instance, may have a large impact on the 

efficiency of certain removal processes. 

Validation normally includes more extensive and intensive 

monitoring than routine operational monitoring, in order to 

determine whether system units are performing as assumed in the 

system assessment. This process often leads to improvements in 

operating performance through the identification of the most 

effective and robust operating modes.  
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Additional benefits of the validation process may include 

identification of more suitable operational monitoring parameters 

for unit performance. 

Verification of drinking-water quality provides an indication of the 

overall performance of the drinking-water system and the ultimate 

quality of drinking-water being supplied to consumers.  

This incorporates monitoring of drinking-water quality as well as 

assessment of consumer satisfaction. 

Where a defined entity is responsible for a drinking-water supply, 

its responsibility should include the preparation and 

implementation of a WSP. 

This plan should normally be reviewed and agreed upon with the 

authority responsible for protection of public health to ensure that it 

will deliver water of a quality consistent with the health-based 

targets. 

Where there is no formal service provider, the competent national 

or regional authority should act as a source of information and 

guidance on the adequacy of appropriate management of 

community and individual drinking-water supplies.  

This will include defining requirements for operational monitoring 

and management. 

Approaches to verification in these circumstances will depend on 

the capacity of local authorities and communities and should be 

defined in national policy. 
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Part 2 

Foundations of WSP Implementation 

 

2.1 Roles and responsibilities: 

The process of development, implementation and maintenance of 

a WSP is primarily the role of the water supply organization but 

generally requires support and involvement from a number of 

supporting and regulatory organizations (stockholders). Therefore, 

prerequisite steps before beginning the WSP process include: 

 

 

 

Responsibilities for the WSP need to be clear and 

documented. For example: 

 Where a single water supply organization is primarily 

responsible for managing a water supply system, that 

organization will lead the WSP for that system. 

 Where multiple water supply organizations are collectively 

responsible for different components of a water supply system, 

a joint working group or committee might be identified as the 

entity with the overall responsibility for leading the WSP for that 

system. Alternatively, each water supply organization might 

take the lead for the component of the water supply system for 

which they are responsible. 

 The authority responsible for regulating water quality will 

typically need to be formally engaged in the process to confirm 

the health-based targets and other target criteria, such as 

customer service standards. In addition, the water quality 

regulator will need to commit to auditing and surveillance roles. 

 The auditing role may be undertaken directly by the regulator 

(EWRA) or there may be a requirement for independent, third 

party audits. 

 The authorities responsible for regulating and/or managing 

source water quality, customer plumbing, water treatment and 
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consumer management and use might also need to be involved 

to undertake relevant aspects of the WSP for those water 

supply system components. 

 

2.2 Resource (Staff) Commitment: 

The critical requirement is that all those organizations responsible 

for the water supply system from catchment to tap are involved, 

and are committed to improving the controls in their part of the 

system. If a WSP is to be implemented and maintained in practice, 

two essential prerequisite steps are: 

 

 

 

Experience shows that successfully developing, implementing and 

maintaining a WSP within an organization requires a firm high-

level commitment to the WSP and the allocation of adequate 

resources. 

 

A WSP represents a significant responsibility that is shared 

by all relevant employees within a water supply organization. 

For example: 

 Experience has shown that WSP development and 

implementation takes many months and requires significant 

resources. Even a third party can document a WSP relatively 

readily. However, implementation of a WSP within an 

organization requires genuine and strong commitment at all 

levels within that organization. At least one person within the 

water supply organization needs to be fully dedicated to 

coordinating the WSP development and implementation 

process. Numerous additional employees will need to provide 

timely, significant and substantive inputs to the process to make 

it work. 

 Experience has shown that WSP maintenance requires ongoing 

management attention to reinforce a culture of compliance with 
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the requirements of the WSP. At least one person within the 

water supply organization needs to have the role of internal 

supervision to ensure that the WSP is being implemented in 

practice. 

 

A person with sufficient authority needs to enforce compliance. It 

may take several years until clear benefits emerge from WSP 

implementation, such as improved process control and water 

quality, and a degree of culture change may be required. 

 

2.3 WSPs for Multiple Systems: 

For water supply organizations with multiple water supply systems, 

choosing one system as a pilot will facilitate development and 

implementation of the WSP and the two recommended 

prerequisite steps are: 

 

 

 

An important early decision that a water supply organization must 

make is how to structure its WSP(s) to ensure that all systems are 

most efficiently encompassed. 

Where a water supply organization is responsible for managing a 

single system, a WSP will be developed for that system. However, 

a complication arises where a water supply organization is 

responsible for managing many water supply systems. 

 

There are three ways for a water supply organization to 

structure WSP(s) for multiple systems: 

1. A single WSP can encompass all systems within one plan. 

2. Several WSPs can be created with each plan covering one 

system or a group of related systems. 

3. A combination of the above, whereby a single high-level WSP 

overarches a series of subordinate system-specific WSPs. 
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In practice, where a water supply organization is responsible for 

multiple systems, a WSP for one distinct system is often 

developed as a ‘pilot’ before moving on to encompass other 

systems. Once the pilot WSP has become well enough developed, 

other systems are encompassed through an extension of the WSP 

program. 

2.4 Preliminary assessment of system capability: 

To meet targets before progressing to the full development of a 

WSP, it recommended that the following two steps are completed: 

 

 

 

A preliminary analysis is undertaken to examine the capability of 

the water supply system to deliver water of the desired quality 

based on the health-based targets. 

 

To complete this step, the water supply organization should: 

 Confirm the health-based targets with the relevant regulatory 

organization. 

 Express health-based targets in terms that are relevant, such as 

water quality objectives, process capability requirements and/or 

technology requirements. 

 Assess the existing (or proposed) system for the presence of 

any required technologies, system process capabilities or 

evidence of compliant water quality performance in both routine 

and peak event conditions. 

 Formally document whether or not the water supply system 

appears prima facie capable, if operating according to 

specification, of producing water of the desired quality. 

 

If a system is not confirmed as being capable of meeting the 

health-based targets, the water supply organization may need to 

investigate what additional control measures and subsequent 

validation data are required. 
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The WSP should still be developed to ensure that the best 

possible water quality is delivered at all times from the existing (or 

proposed) water supply system. However, there needs to be a 

formal recognition by the relevant health authority that the system 

for which the WSP is being developed is not capable of meeting 

the health-based targets and that upgrading or improvement may 

be required. 
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There are several techniques that can be used independently, or together, to perform system assessment and examples 

are given in Table (2-1). 

Importantly The preliminary system capability assessment must consider capability under both routine and event (such 

as during wet weather events) conditions. 

Type of 

Target 

Tools and supporting 

information 
Example 

Health 

Outcome 

Quantitative risk 

assessment(QRA) 

modeling 

QRA modeling is used to re-express ‘health outcome’ health-based 

targets in terms of finished water quality requirements for microbial 

hazards. The water supply organization then reviews source water 

contamination to establish hazard concentrations in raw water. 

Performance targets are then developed based on the 

Requirement to reliably reduce hazard concentrations in the raw to 

the required level in the water supplied to consumers during both 

routine and peak event conditions. The system capability 

assessment is then based on comparing system performance 

Capability with performance requirements, as described two rows 

below. 

Water Quality 

Guideline concentrations 

for health-related 

constituents 

For chronic-acting chemical constituents, the water supply 

organization compares long term monitoring with guideline values to 

establish whether or not the ‘water quality’ health-based targets are 

being achieved under both routine and event conditions. For 

Acute-acting chemicals, and for microbial constituents, water quality 

values are translated into both performance or technology targets 
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and system performance capability is assessed as described in the 

two rows that follow. 

Performance 

Performance 

characteristics and 

validation data on the 

removal of groups of 

microbes and chemicals 

by water supply system 

process steps 

The water supplier assesses the capability to meet the required 

‘performance’ health based targets. Knowledge of system capability 

is obtained from both local validation data and literature-derived 

technology performance information. System capability 

Assessment is based on comparing the collective performance of 

the multiple barriers in the system with performance requirements 

under both routine and event conditions. 

Specified 

technology 

Knowledge of the 

functional presence of 

technologies within the 

water supply system 

The water supplier assesses the presence within the system of the 

required ‘technology’ health-based targets. System capability 

assessment is based on comparing the functional presence of the 

required technology in the system with specified requirements under 

both routine and event conditions. 
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Part 3 

System assessment and design 

 

In this section, the key WSP steps to be worked through are: 

 

 

 

Commencement of the WSP process involves gaining an 

understanding of the water supply system and its context that can 

affect water quality and safety throughout the supply chain. 

 

To achieve this understanding, it is necessary to: 

1. Bring together a team with sufficient experience, expertise and 

capacity. 

2. Understand the source of water and what risks may impact on 

the source. 

3. Know what criteria or health-based targets have to be achieved. 

4. Confirm whether the current system is capable of meeting the 

required criteria (more comprehensively than that preliminary 

assessment of system capability described at Section 2.4). 

 

3.1 Assemble the Team to Prepare the WSP 

The first stage in developing a WSP is to form a multidisciplinary 

team of experts with a thorough understanding of the drinking-

water system involved. Typically, such a team would include 

individuals involved in each stage of the supply of drinking-water, 

such as engineers, catchment and water managers, water quality 

specialists, environmental or public health or hygienist 

professionals, operational staff and representatives of consumers. 

In most settings, the team will include members from several 

institutions, and there should be some independent members, 

such as from professional organizations or universities. Effective 

management of the drinking-water system requires a 
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comprehensive understanding of the system, the range and 

magnitude of hazards that may be present and the ability of 

existing processes and infrastructure to manage actual or potential 

risks. It also requires an assessment of capabilities to meet 

targets. When a new system or an upgrade of an existing system 

is being planned, the first step in developing a WSP is the 

collection and evaluation of all available relevant information and 

consideration of what risks may arise during delivery of water to 

the consumer. 

 

 

This step involves assembling a team of individuals and 

stakeholders with the collective responsibility for identifying 

hazards that can affect water quality and safety throughout the 

water supply chain.  

In general the team will be a working party or taskforce that is 

collectively responsible for developing, implementing and 

maintaining the WSP as a core part of their day-to-day roles. 

However, with the probable exception of one or more coordinating 

and resource personnel, most members of the team will not be 

100% committed to WSP duties but will also continue with their 

normal duties.  

Team members need to collectively possess the skills required to 

identify hazards as well as to understand how these hazards may 

be controlled. In addition, the team needs to have the authority to 

ensure the implementation and management of controls so that 

the WSP can be implemented in practice. Given the above, it is 

vital for the success of the WSP development and the team 

dynamic that a range of people is included.  
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In setting up the team, the following checklist points will need 

to be considered to ensure that an appropriate team mix is 

achieved: 

 Technical expertise and operational system-specific experience 

required to develop the WSP. 

 Capacity and availability to undertake the WSP development, 

implementation and maintenance. 

 Organizational authority to report through to the relevant 

controlling authorities, such as the Executive of an organization, 

or leaders of a community. 

 Understanding of the organizational and people management 

systems and processes that turn plans into actions and that 

communicate the results of monitoring and reporting. 

 Understanding the health based targets to be met. 

 General appreciation of the water quality needs of the end 

users. 

 Understanding of the practical aspects of implementing WSPs 

in the appropriate operational context. 

 Appreciation of the regulatory and policy environment of the 

organization; and Familiarity with training and awareness 

programs. 

 

Depending on the size of a water supply organization, and where 

organizations are responsible for multiple systems, it may be 

necessary to have multiple WSP sub-teams, which report to a 

central overarching team. 
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The usefulness of this arrangement needs to be assessed at 

the commencement of the process but may include: 

1. A core team; 

2. Subordinate teams that undertake particular aspects of the 

WSP, such as a ‘catchment’, ‘source water’, ‘treatment’ and 

‘distribution system’ sub-team and if necessary, where 

treatment aspects are complicated and varied for instance, it 

may be advantageous to have separate treatment teams; and 

3. External team members and reviewers (incorporating 

government agents and independent experts). 

 

3.1.1 Recording information 

Information on the team needs to be recorded (facilitates 

demonstration of due diligence and communication) and include: 

 Name; 

 Affiliation; 

 Title; 

 Role in WSP; and 

 Contact information. 
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WSP Example (3-1): WSP team composition (illustrative 

example from Melbourne Water). 

 

NB: as mentioned above (section 3.1), the use of sub-teams should be 

considered to pay specific attention to areas such as source water, 

treatment and distribution with these sub-teams reporting back to the 

core WSP team. 

 

3.2 Document and Describe the System 

Documentation of the nature of the water quality and of the system 

used to produce water of that quality is important to ensure that 

hazards and risks are adequately assessed and managed. 
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3.2.1 Describe the Water Supply System and Water Quality 

Requirements 

A detailed description of the water supply should include: 

1. The source of water including the runoff and/or recharge 

processes; 

2. If the water is stored or treated anywhere and how; 

3. What is added to the water; 

4. How the water is distributed; and 

5. A water quality specification for each type of water produced. 

 

A detailed description of the water supply system is required to 

support the subsequent risk assessment process. Pertinent 

information on the system should be assembled and made readily 

available for use during that process. The description should 

include: 

1. Sufficient information to identify relevant types of hazards and 

controls; 

2. Regulatory water quality requirements; 

3. Chemicals or materials that are added to the water; and 

4. Customer water quality requirements and expectations. 

 

WSP Example (3-2). Process description: 
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WSP Example (3-3): Water Quality Specification. 

The organization provides one product, which is described as 

potable water. The water will be received from a bulk water 

supplier and/or abstracted from rivers and groundwater and 

delivered to customers to meet the water quality objectives set by 

the Health Authority. The water quality objectives are captured in 

the prevailing National Drinking Water Standards. Disinfection and 

coagulation chemicals are supplied by approved chemical 

manufacturers and form part of the delivered product. Quality 

agreements are in place in relation to treatment chemicals 

received from manufacturers and bulk water received. 

 

3.2.2 Specifically Identify the Range of Uses and Users of 

Water 

1. The objective of this section is to identify the range of uses of 

the water supplied by the organization and the intended 

consumers of the water including: Uses of water (this may 

include some or all of the following - drinking, cooking, bathing, 

and laundry, washing utensils). 

2. What education and training has been provided to the 

community regarding the use of the water supply, including 

specific messages. 

3. Identifying whether there are particularly vulnerable groups 

within the user population who have specific water quality 

requirements. 

4. Can the technology satisfy all the demands placed upon it in 

relation to quality and quantity, including consideration of 

vulnerable groups? 

 

This information is essential if risks are to be subsequently 

identified within the context of the actual use of the water. 

Specifically, water supply organizations should consider the 

following: 

 Primary intended use of the water and the users that can carry 

out that use; 

 Accepted additional uses and associated users; 

 Uses to which the water should not be put; 
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 Groups that should not use the water for its primary intended 

uses; 

 Vulnerable human populations; and 

 Sensitive residential industrial, commercial and medical water 

uses. 

 

WSP Example (3-4). Intended uses and users of the water. 

 

 

3.2.3 Construct a Flow Diagram 

It is important to capture the elements of the water supply system 

in sufficient detail to enable the accurate assessment of risks and 

identification of control measures. The objectives of this step are 

therefore: 

 To conceptually understand the water supply process through 

building a process flow diagram. 

 To identify the linkages, water flow direction and responsibilities 

in the water supply process. 

 To go over how to take the process flow diagram ‘out of the 

office’ and verify it on site. A good conceptual flow diagram 

greatly facilitates the identification of hazards, risks and controls 

as it allows: 

1. Identification of pathways by which hazards can be 

transferred to consumers. 

2. Identification of “critical control points” on the flow diagram at 

the conceptual level even if they cannot be identified as 

specific points in time and space. 
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The flow diagram should be high-level and conceptual. To avoid 

duplication, cross-reference should be made to other 

documentation covering finer details (depending on the complexity 

of the system and if available) such as maps showing properties, 

sewage treatment plants and other potential polluters and 

customers. 

For simplicity and consistency, standard flow diagram symbols are 

generally used (Table 3-1) to construct the flow diagram although 

for smaller systems, word descriptions may suffice (NZ MoH 

2005). 

 

Table (3-1). Process flow diagram symbols. 

Definition of Symbol 
Flow Diagram 

Symbol 

Operation: 

Indicates when there is an operation or group 

of operations that result in intentional change in 

the water. 

 

 

 

Inspection: 

Represents an inspection or decision. Eg. 

water supply is examined 

or is verified. 

Storage: 

Where water is stored 

 

 

 

 

 

 

Transport: 

Occurs when the water is moved from one 

place to another. 

 

 

Combined activity: 

Indicates activities performed either 

concurrently or by the same 

Operator at the same location. Any combination 

of symbols may be used. Example shown 

indicates a combined operation and inspection. 
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Not all process steps are the responsibility of the water supply 

organization. However, it is important to record that has primary 

responsibility as this information will impact on the choice and 

efficacy of control measures. 

For simple systems, showing the order of each step is sufficient to 

indicate the direction of water flow through the system. However, 

for more complex systems it may be necessary to indicate the 

water direction with the use of arrows. 

For an accurate representation of the system and identification of 

hazardous events, it is essential that the flow diagram is taken “out 

of the office” and verified. Signed copies of flow diagrams should 

be prepared after field verification and the diagram is retained as 

part of the WSP. 
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Part 4 

Hazard Identification & Risk Prioritization 

 

In this section, the key WSP steps to be worked through are: 

 

 

 

The objectives of this step are: 

1. To consider all aspects of the supply system (including the 

catchment and source waters and make reference the flow 

diagram for treatment and distribution) 

2. To identify all potential biological, physical and chemical 

hazards that are associated with the drinking water supply. 

3. To identify the hazardous events that can result in hazards 

gaining entry to the water supply “What could happen here or 

what could go wrong here. 

4. To identify the control measures currently in place; and 

5. To determine the risk potential of each hazardous event at each 

process flow step. 

 

Effective risk management requires the identification of potential 

hazards, their sources and potential hazardous events and an 

assessment of the level of risk presented by each. In this context: 

 a hazard is a biological, chemical, physical or radiological agent 

that has the potential to cause harm; 

 a hazardous event is an incident or situation that can lead to the 

presence of a hazard (what can happen and how); and 

 risk is the likelihood of identified hazards causing harm in 

exposed populations in a specified time frame, including the 

magnitude of that harm and/or the consequences. 
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4.1 Hazard Identification & Risk Prioritization 

4.1.1 Identify Potential Hazards 

For each step of the verified process flow diagram, the team is 

required to assess what could go wrong to introduce hazards 

(Table 4-1) through hazardous events. An example output is given 

in WSP Example (4-1). Further guidance on hazards and 

hazardous events can be found in WHO (2004), Howard (2002) 

and online at www.moh.govt.nz. 

 

Table (4-1) Examples of hazards and their control measures. 

Hazards Examples of Control Measures 

Microbial (M): 

EG. bacteria, 

viruses, protozoa 

1. Protection of catchments from stock and 

human habitation. 

2. Fencing out of stock from catchment 

streams and watercourses. 

3. Exclusion of juvenile stock from 

catchment source areas. 

4. Cessation of source water abstraction 

during high contamination periods, e.g. 

after storms. 

5. Mixing of storages to reduce 

cyanobacteria. 

6. More reliable treatment through 

introducing duty and standby systems. 

7. Automatic shutdown systems to avoid 

supplying inadequately treated water. 

8. Roofing and meshing of reservoirs roofs 

to preclude birds and other pests. 

9. Maintenance of continuous system 

pressurization to prevent ingress. 

10. Hygienic line maintenance and repair 

procedures. 

11. Backflow prevention devices. 

http://www.moh.govt.nz/


 الدرجة االولى - Water Safety Plan  المسار الوظيفي لوظيفة كيميائي مياه
 

 

 

 31 االدارة العامة لتخطيط المسار الوظيفي –قطاع تنمية الموارد البشرية بالشركة القابضة 

Chemical (C): 

EG. disinfection 

by-products, 

Chemical 

impurities, 

cleaning agents, 

pesticides 

1. New procedures/equipment for dosing of 

chemicals. 

2. Chlorine optimization study to reduce 

THMs. 

3. Removal of precursors to reduce THMs. 

4. Isolating system from potential spills. 

5. QA system for chemical suppliers. 

6. Backflow prevention for key industries. 

7. New liners/materials for pipes and 

reservoirs. 

Physical (P): 

EG. sediment 

particulates, 

corrosion 

products 

1. Increased cleaning of mains. 

2. Replacing unlined pipes and fittings. 

3. Flocculation or filtration treatment steps. 

4. New maintenance Standard Operating 

Procedures to avoid unnecessary re-

suspension of materials. 

5. Practices to avoid reversal of flows. 

 

4.1.2 Determine Existing Control Measures 

Control measures (‘barriers to contamination’) that are currently in 

place need to be captured at each process step and for each 

hazard/hazardous event identified above (section 4.1.1). 

The control measure information allows the organization to assess 

the existing (or proposed) system and determine if there are risks 

that are high, and consequently, need further treatment to be 

reduced to a tolerable level (AS/NZS 4360:2004; NZ MoH, 2005a). 

Similarly, if control measures are planned for implementation, such 

as improved treatment works, it is acceptable that they are also 

considered as part of the existing system at this stage. 
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Control measures may take the form of: 

 Preventing contaminants (hazards) gaining access to the water. 

 Removing hazards from the water. 

 Inactivating pathogens in the water; and 

 Maintaining the quality of the water during distribution (NZ MoH, 

2005a). 

 

Control measures should be recorded against each of the 

identified hazards and hazardous events. 

 

 

4.1.3 Risk Prioritization 

Because a number of hazardous events may occur at any one 

step, it is important to decide whether any of these events present 

a significant risk and need to be elevated for action. A risk 

assessment process is therefore required to prioritize the events. 

The risk assessment process can involve a quantitative or semi-

quantitative approach (estimation of Consequence/Likelihood and 

Frequency/Severity) or a simple team decision to rule hazardous 

events in or out.  

Further direction can be found in AS/NZS 4360 (2004) and other 

supplementary texts including Deere and Davison (2005), WHO 

(1999), WHO/FAO (2003) NZ MoH (2005b).  

A relatively small water supply system may only require a team 

decision approach to rule events in or out (section 4.1.3.1). A more 

complex system may benefit from a semi-quantitative risk 

prioritization approach. In either case, it is beneficial to record the 

basis (WSP Example 4-1) of the decision as this acts as a 

reminder to the team and/or an auditor or reviewer, on why a 

particular decision was taken at the time. 
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The following checklist for risk prioritization can be used to 

help direct thinking: 

 Decide on a consistent risk assessment methodology upfront; 

 Be specific about what the risk is in terms of: 

1. Risk of a specific event; 

2. Leading to a specific hazard; 

3. Reaching a specific and problematic concentration; and 

4. At a specific point in time and space. 

 Treat control measure failure as a separate hazardous event in 

its own right and with its own likelihood and consequence. 

 

The following sections detail the risk prioritization methods 

that can be used: 

4.1.3.1 Risk Prioritization Method 1: Simple Team Decision 

This method involves using the team’s judgment to: 

 Assess the hazardous event/s at each step in the process. 

 Determine whether they are under control. 

 To document whether those events need urgent attention. 

 

The NZ MoH (2005) defines ‘urgent attention’ as those things that 

happen a lot and/or could cause significant illness. The descriptors 

listed in Table 4-2 can be used to capture this information. 
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Table (4-2). Simple risk prioritization. 

Descriptor Meaning Notes 

Significant Clearly a 

priority 

The risk should be considered 

further by the team to define 

whether additional control 

measures are required and whether 

a particular process step should be 

elevated to a key control point in 

the system. 

Uncertain Requires 

further 

consideration 

by the team 

The risk may require further studies 

to understand if the event really is a 

significant risk or not. An example 

of an uncertain risk includes 

endocrine disruptors for which it is 

suggested that a watching brief be 

kept. 

Insignificant Clearly not a 

priority 

Note that the risk will be described 

and documented as part of a 

transparent and diligent process 

and will be revisited in future years 

as part of the WSP rolling review 
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WSP Example (4-1) Output of hazard assessment and simple risk prioritization. 

Process 

Step 

Hazardous Event Hazard Type Control Measures 

Current and / or 

Planned 

Risk Basis 

Source 

(Ground 

water) 

Cattle defecation in 

vicinity of unfenced 

wellhead causing 

source of potential 

pathogen ingress in 

wet weather 

M (pathogens) 

and C 

(nutrients) 

None existing for 

this hazardous 

event 

S Public health issues from pathogens 

from cattle including Cryptosporidium 

and E. coli O157; contamination of 

water from nitrogen and phosphorus 

compounds from faeces 

 

4.1.3.2 Risk Prioritization Method 2: Semi-quantitative Approach 

The AS/NZS 4360:2004 Risk Management Standard gives some guidance on the use of semi quantitative risk 

assessment. This approach has been adapted by various people for application in the water sector (NZ MoH, 2005; 

Davison et al, 2003; Stevens et al, 2004) (Figure 4-1). 

The team needs to determine a cut-off point, above which hazards will require further attention and below which they will 

be considered in future iterations. In the example below (Figure 4-1), the score of 6 is generally taken as the cut-off point 

with the exception of “Rare” and “Catastrophic” which although it has a score of 5, is also included. For each event, ‘Risk’ 

is calculated by multiplying ‘Likelihood’ by ‘Severity’, the results recorded (WSP Example 4-2) and those hazardous 

events with scores at the cut-off or above are investigated further in terms of reducing their risk. 
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Figure (4-1). Example of the risk matrix (from Deere et al, 2001). 

 

Likelihood or frequency 

Risk 

Factor 

Matrix:  

Rare 

Once every 5 

years 

Rating: 1 

Unlikely 

Once a year 

Rating: 2 

Moderate 

Once a month 

Rating: 3 

Likely 

Once a week 

Rating: 4 

Almost Certain 

Once a day 

Rating: 5 

 S
e

v
e

ri
ty

 o
r 

C
o

n
s

e
q

u
e

n
c

e
 

Insignificant 

No impact / not detectable 

Rating: 1 

1 2 3 4 5 

Minor 

Compliance Impact 

Rating: 2 

2 4 6 8 10 

Moderate 

Aesthetic Impact 

Rating: 3 

3 6 9 12 15 
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WSP Example (4-2). Output of hazard assessment and semi-quantitative risk prioritization. 

Process step: Catchment. 

Hazardous 

Event 

Hazard 

Type 

Likelihood Severity Risk Control Measures Basis 

Sewage spill 

during large 

storm transporting 

pathogens to reach 

unacceptable 

concentrations 

at the surface 

water abstraction point 

Micro 

(pathogens) 

2 5 10 

Significant 

Pollution control in 

source water 

catchment 

Filtration of water 

Disinfection of 

water Boil water 

advisory 

Waterborne disease 

outbreaks have arisen 

from pathogens from 

sewage including: 

Cryptosporidium and 

viruses during similar 

scenarios. 

 

Major 

Regulatory Impact 

Rating: 4 

4 8 12 16 20 

Catastrophic 

Public Health Impact 

Rating: 5 

5 10 15 20 25 



 الدرجة االولى - Water Safety Plan  المسار الوظيفي لوظيفة كيميائي مياه
 

 

 

 38 االدارة العامة لتخطيط المسار الوظيفي –قطاع تنمية الموارد البشرية بالشركة القابضة 

4.2 Identifying Additional or Improved Control Measures 

All significant risks identified through the risk assessment process 

need to be further investigated to ensure that the risk is reduced to a 

tolerable level. In the examples above (WSP Example (4-1) and WSP 

Example (4-2)), both hazardous events have been elevated to 

‘Significant’ because control measures are either not in existence or 

not effective.  

Through the risk assessment process, it has become clear that the 

system needs to be modified to achieve the relevant water quality 

objectives, and therefore reduce risk to a tolerable level. 

This information needs to be recorded against the relevant hazards 

and hazardous events on the worksheet and can subsequently be 

used to develop an ‘Action Plan’ (WSP Example 4-3) for improving 

drinking-water quality. 

If system modification is required, control measure options will need to 

be considered at an economic, environmental and social level to 

ascertain suitable technologies and interventions for the situation 

(especially if capital works are identified) and to generate balanced 

outcomes for the community. 

 

WSP Example (4-3) ‘Action Plan’ for identifying and addressing 

system improvements. 

Issue 

Identified 

Action 

Required 

Procedures 

or Records? 
Responsibility 

Time 

Frame 

Signed 

Off By 

Wellhead is 

unprotected 

Liaise with 

landholder 

and fence-off 

buffer zone 

around 

wellhead. 

Catchment 

inspection 

records 

Catchment 

officer 

Within 

three 

months 

Signature 

here. 

Protect 

wellhead by 

building 

secure 

premises 

Works 

schedules 

Manager 

Water Supply 

System 

Within 

one 

year 

Signature 

here 
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Part 5 

Operational Monitoring to Support Risk Management 

 

In this section, the key WSP step to be worked through is: 

 

 

 

For operational monitoring, it is useful to have both target and action 

levels. Target levels are often related to standards, such as zero E. 

coli, but not necessarily so. In the water resource section a target may 

relate to, for example, no leachate from waste tips.  

The action levels are those, if breached, at which the pre-established 

corrective procedures come into force. The type and number of control 

measures will vary for each system and will be determined on the type 

and frequency of hazards and hazardous events associated with that 

system.  

Monitoring of control measures is essential to support risk 

management by demonstrating that the control measure is effective 

and that if a deviation is detected, that actions can be taken in a timely 

manner to prevent health-based targets from being compromised. 

‘Monitoring’ May also comprises verification and validation monitoring 

but these will be dealt with in the following chapter and this chapter 

specifically focuses on operational monitoring of control measures. 

 

5.1.1 Operational monitoring and selection of operational control 

parameters 

Operational monitoring is the act of conducting a planned sequence of 

observations or measurements, to assess whether the control 

measures applied at a point in the system are achieving their 

objectives. Effective monitoring relies on establishing: 

 What will be monitored.  

 How it will be monitored. 
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 Where it will be monitored. 

 When it will be monitored. 

 Who will do the monitoring. 

 

 

 

In most cases, routine operational monitoring will be based on simple 

surrogate observations or tests, such as turbidity or structural integrity, 

rather than complex microbial or chemical tests. 

In defining operational monitoring, consider the following checklist and 

see WSP Example (5-1): 

 Have limits been defined for the control measure? 

 Can the parameter be measured in a timely fashion (monitoring 

needs to be in line with the speed with which the barrier can fail 

– critical processes would ideally be on-line, less critical 

processes could be monitored monthly for instance)? 

 Can corrective actions be implemented in response to the 

detected deviations? 

 Has the list of hazardous events and hazards been checked 

against monitoring to ensure that all significant risks can be 

controlled? 

 For some control measures, it may be necessary to also define 

‘critical limits’ outside of which confidence in water safety would 

be lost. Deviations from these critical limits usually require 

urgent action and may involve immediate notification of the local 

health authority (GDWQ). 
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5.1.2 Establish corrective action for deviations that may occur 

Corrective actions, along with monitoring, form the control loop to 

ensure that unsafe drinking-water is not consumed. Corrective actions 

should be specific and pre-determined where possible to enable their 

rapid inaction.  

By ensuring that a contingency is available in the event of an 

operational limit being exceeded, safety of supply can be maintained 

(Stevens et al, 2004).  

In devising corrective actions within WSPs consider the following 

checklist and WSP Example (5-1): 

 Have corrective actions been documented properly including 

assigning responsibilities for carrying out the actions? 

 Are people correctly trained in carrying out corrective actions? 

 Are the corrective actions effective? 

 Is there a review process in place for analyzing corrective actions to 

prevent recurrence of the need for a corrective action? 

 

 
 
 
 
 
 
 
 
 
 
 
 

WSP Example (5-1). Operational monitoring and corrective action 

example. 
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5.1.3 Incidents and emergencies 

Most corrective actions are relatively routine and are capable of being 

handled by automated systems and/or trained system operators. 

However, if the corrective action does not bring the system back under 

control, or if some unforeseen event occurs, it’s possible that water 

quality and safety could become compromised.  

Under such circumstances a major response is required to prevent 

potentially significant health impacts. Such broad responses are often 

terms ‘incidents’ or ‘emergencies’. To prepare for such events, 

predetermined water quality incident and emergency response plans 

should be developed to set up a response framework. A checklist for 

incident and emergency response aspects of WSPs follows: 

 Are people correctly trained in carrying out emergency and incident 

response, including undertaking mock water contamination 

incidents? 

 Are there mechanisms for rapidly notifying at risk groups to prevent 

ingestion of potentially contaminated water? This may include 

hospitals, dialysis patients, schools and nursing facilities. 
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 Are there mechanisms for rapidly notifying local health authorities 

at any time of day or night? 

 Are alternative water supply arrangements in place? 

 What will be done with any potentially contaminated water and how 

will normalcy be restored? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Part 6 

Verification 

 



 الدرجة االولى - Water Safety Plan  المسار الوظيفي لوظيفة كيميائي مياه
 

 

 

 44 االدارة العامة لتخطيط المسار الوظيفي –قطاع تنمية الموارد البشرية بالشركة القابضة 

In this section, the key WSP step to be worked through is: 

 

 

 

The objective of this step is: 

 To build a body of evidence that water produced by the water 

supply system is compliant with the water quality objectives; 

 To confirm that the WSP is being implemented in practice as it was 

designed to be; and 

 To confirm that the critical limits and other important values are 

appropriate for controlling the identified risks so that the system is 

capable of producing water fit for intended uses. 

 

 

 

 

 

 

6.1 Establish Verification 

Having a formal and systematic process for verification of the WSP 

ensures that responsibilities are outlined and personnel assigned. 
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Verification involves three activities that are undertaken together to 

provide a body of evidence that the WSP is working effectively and will 

meet the health-based targets: 

1. Water quality monitoring; 

2. Internal and external auditing of operational activities; 

3. Consumer satisfaction; and 

4. Validation of system capability. 

 

An example of a verification schedule is given in WSP Example (6 

– 1) 

6.1.1 Water quality monitoring 

Water quality monitoring, and potentially other tests, need to be used 

to build up an ongoing body of evidence of compliance with the water 

quality targets. The purpose of water quality verification is primarily 

about confirmation of water quality targets. Therefore, the water 

supply organization should be expecting to find results from 

verification monitoring that are consistent with the water quality 

targets. Corrective action plans need to be developed to respond to, 

and understand the reasons for, any unexpected results. Monitoring 

frequencies for verification need to be commensurate with the level of 

confidence required by the water supply organization and its 

regulatory authorities. Monitoring frequencies for microbial verification 

are often quite high, not less than monthly, and often weekly and up to 

once per working day (see also Table 4.5 of the GDWQ). 

For microbial water quality verification, indicator organisms generally 

provide conservative subjects for such monitoring and do not 

represent excessive cost as compared with pathogens. Monitoring of 

pathogens is unnecessary if more numerous and resistant indicators 

can be shown to be below target concentrations.  

The most widely used verification system is to monitor E. coli or 

thermo tolerant coliforms at representative points in the water 

distribution system. 

For chemical water quality verification, indicators are not generally 

used and chemicals are monitored directly. Most chemical hazards are 

unlikely to occur at acutely hazardous concentrations and verification 

frequencies might be less frequent than for microorganisms, often 

quarterly and sometimes biennially. 
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Ideally, long term was monitoring and/or detailed and verified 

knowledge of source water inputs are used to tailor verification 

monitoring to only test for chemicals that have a reasonable probability 

of occurring in the specific water supply system. 

 

6.1.2 Internal and external auditing 

A WSP is of little value if only a document or statement of intentions. 

The practical implementation of the WSP in practice is of vital 

importance if water safety and quality risks are to be controlled. An 

important aspect of maintaining the practical implementation of a WSP 

is to undertake rigorous audits.  

Auditing can involve internal, external peer review, regulatory and 

independent external auditors. The auditing can have both an 

assessment and a compliance checking role. For example, auditors 

will identify opportunities for improvement such as areas where 

resources are insufficient, plan requirements are impractical or where 

training or motivational support is required for staff.  

Auditing frequencies for verification need to be commensurate with the 

level of confidence required by the water supply organization and its 

regulatory authorities. Typically, WSP internal auditing is from daily to 

monthly whereas external WSP audits are generally from 6-monthly to 

triennial. 

 

6.1.3 Consumer satisfaction 

It is important that consumers are using the safe, managed water 

supply rather than less safe alternatives. Verification includes 

checking that consumers are satisfied with the water supplied. 

 

 

 

WSP Example (6-1). Example verification information capture 

format. 

Records 
Responsible 

Party 
Frequency Description Activity 

Water Laboratory of At least E. coli is Water 
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quality 

database 

Ministry of 

Health 

weekly monitored in 

finished water 

samples in all 

zones at tap 

sites 

quality 

monitoring 

Audit 

records 

Auditor from 

Ministry of 

Health 

At least 

quarterly 

Calibration 

records are 

audited at all 

sites for 

instruments that 

monitor key 

control points. 

Calibration 

program 

audit 

 

6.1.4 Validation of system capability 

Validation involves verifying that the operational and critical limits and 

other values that have been chosen are appropriate for controlling the 

identified risks. Validation is the process of using empirical evidence 

from pilot and full-scale operation of the system, water quality testing, 

published technical literature and documented expert judgment. There 

are several items that receive attention during validation: 

 The basis for the risk prioritization; 

 The justification for the values set for operational and critical limits 

identifying the basis on which the limits are believed to enable 

control of the identified risks; 

 The practicality of the monitoring regime and corrective actions; 

and 

 The evidence to show that the overall system design and operation 

is capable of consistently delivering water of the specified quality to 

meet the health-based targets (described above a part of 

preliminary system capability assessment under Section 2.4). 

 

An example of what might constitute validation evidence is given in 

WSP Example (6-2). Validation may also include system specific 

studies, for instance, performing pathogen budgeting exercises in 

catchments to validate implemented control measures such as buffer 

distances and fencing. 
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WSP Example (6-2) Example validation information capture 

format. 

Reference Validation Item validated 

USEPA 

Disinfection 

Guidance. 

USEPA provide specific CT 

requirements for inactivation of 

Giardia from catchments containing 

possible sewage and animal 

contamination sources which are 

expressed in terms of minimum 

chlorine/time/pH/temperature 

envelopes. 

Chlorine residual 

values 

for pH, 

temperature, 

time and free 

chlorine 

concentration. 

Hydraulic 

system 

design and 

modelling 

report. 

Hydraulic modelling and system 

design to ensure no areas of low 

pressure below 15 m head during 

peak flow 

Maintaining 

system pressure 

 

6.2 Generic Management Systems and Certification 

The WSP guidance provides a tailored system for guiding the 

systematic assessment and management of risks to drinking-water 

quality. There are many parallels between the WSP and the generic 

management system standards, such as ISO 9001, ISO 22000 and 

HACCP. The WSP should be applied to all water supplies and is 

tailored, and designed, specifically for that purpose. The generic 

management systems can be applied to water supplies too, but are 

not tailored to water and can be applied to virtually any good or 

services (ISO 9001) or any food or food chain components (ISO 

22000 and HACCP). The generic management system standards can 

be used to gain ‘certification’ of conformance with the principles and 

criteria of the standard. Certification involves a registered certifying 

auditor undertaking an audit of the water supply organization and 

reporting conformance with the relevant standard. The auditor would 

be registered with a registration body (such as RABQSA) and would 

either operate independently, or would work for an auditing and 

certification firm. It is perfectly reasonable to implement a WSP without 

drawing from, or using, any of the generic management systems. In 
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fact, the WSP was developed with the relevant aspects of the generic 

management systems kept in mind and so already includes those that 

are of value. However, the converse is not true: it is not sensible to 

implement a generic management system standard without fully 

conforming to the WSP guidance. The generic management systems 

specifically promote adoption of good industry and sectorial practices 

as part of their compliance requirements. The WHO GDWQ, and the 

WSP, is international best practice benchmarks for drinking-water 

quality management. Therefore, not implementing a WSP could be 

seen as nonconformity against a generic management system 

standard as applied to safe drinking-water supply. 

 

 

 

 

 

 

 

 

 

 

 

 

Part 7 

Supporting Programs and Management Procedures 

 

In this section, the key WSP steps covered are: 
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The delivery of safe water through a WSP involves managing people 

and processes and this is generally achieved through programs known 

as Supporting (or in some instances Prerequisite) Programs. 

In addition, actions to be undertaken in operating the system 

according to the WSP need to be captured in the form of management 

procedures, such as standard operating procedures. 

 

7.1 Supporting Programs 

Supporting Programs are those activities that indirectly support water 

safety, they are also essential for proper operation of the control 

measures. 

Supporting Programs cover a range of activities including calibration, 

preventive maintenance and hygiene and sanitation as well as legal 

aspects such as a program for understanding the organization’s 

compliance obligations. Due to the increasing demands on 

organizations in terms of business aspects and the production of many 

water ‘products’ (drinking-water, recycled water etc.) (Davison and 

Deere, 2005; Davison et al, 2004), it is essential that organizations 

accordingly understand their liabilities and have programs in place to 

deal with these issues. Examples of types of Supporting Programs are 

provided below (Table 7-1). The organization should use the examples 

(while not intended to be exhaustive) as a guide and assess the 

programs it currently has in place and any gaps that need to be 

addressed including: 

 Updating of existing programs; and 

 Development of new programs. 

 

As mentioned in the following section (Chapter 8), it is important to 

ensure that version control on the programs is clearly marked to 

ensure that staff follows the most current procedures. 
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Table (7-1) Types of Supporting Programs that could be included 

in the WSP. 

Program Purpose Examples 

Calibration To ensure that critical limit 

monitoring is reliable and of 

acceptable accuracy. 

-Calibration 

schedules. 

-Self-calibrating 

equipment. 

Preventive 

maintenance 

To ensure that malfunctions of 

important processes are 

minimized and storages and 

assets are in good working 

order. 

-Maintenance 

program. 

-Tank cleaning 

program. 

Hygiene and 

sanitation 

To prevent organization (and 

contractor) plant, 

Personnel and equipment from 

introducing hazards to the water. 

-Divers using fully 

contained 

Suits. 

-Pipe sections stored 

capped. 

Training and 

awareness 

To ensure organization (and 

contractor) personnel 

understand water safety and the 

influence of their actions. 

-WSP training. 

-Competency 

requirements. 

-Induction training. 

7.2 Management Procedures 

Effective management implies definition of: 

 Actions to be taken in response to variations that occur during 

normal operational conditions; 

 Actions to be taken in specific ‘incident’ situations where a loss of 

control of the system may occur; and 

 Of procedures to be followed in unforeseen and emergency 

situations (GDWQ). 

 

Management procedures need to be documented alongside system 

assessment, monitoring plans, Supporting Programs and 

communication procedures that are required to ensure safe operation 

of the system (GDWQ). 
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An incident/emergency response plan will typically cover the 

elements detailed in the following checklist: 

1. Accountabilities and contact details for key personnel, often 

including several organizations and individuals are clearly stated; 

2. There is clear definition of trigger levels for incidents including a 

scale of alert levels e.g. when an incident is elevated to a boil water 

alert; 

3. There is clear description of the actions required in response to 

alerts; 

4. The location and identity of the standard operating procedures and 

required equipment, including backup equipment, are clearly 

detailed; 

5. Relevant logistical and technical information is to hand and are up 

to date; and 

6. Checklists and quick reference guides have been prepared and are 

up to date. 

 

Given the usual immediacy of emergencies, it is essential that the 

organization’s staff is trained in the response procedures and that the 

training is up to date, including emergency scenario training with other 

agencies where appropriate. Review of the emergency situation and 

response should also be carried out by the organization to ensure that 

if possible, the situation does not recur or if not possible, to review 

whether the response could have been handled better. Questions to 

be asked in a review include: 

 What was the cause of the problem? 

 How the problem was first identified or recognized? 

 What were the most essential actions required? 



 الدرجة االولى - Water Safety Plan  المسار الوظيفي لوظيفة كيميائي مياه
 

 

 

 53 االدارة العامة لتخطيط المسار الوظيفي –قطاع تنمية الموارد البشرية بالشركة القابضة 

 Water communication problems arose and how were they 

addressed? 

 What were the immediate and longer-term consequences? 

 How well did the emergency response plan function? (GDWQ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Part 8 

Documentation 

 

In this section, the key WSP step covered is: 

 

 

 

Documentation and records need to be retained to provide 

retrospective proof of compliance and to support due diligence 
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requirements (Davison and Deere, 2005; Davison et al, 2004). In 

summary, the following points should be covered: 

 Document information pertinent to important aspects of water 

quality management; 

 Develop a document control system to ensure current versions are 

in use; 

 Establish a records management system and provide support in 

keeping records of activities; and 

 Periodically review documentation and revise as necessary.  

 

There are many components for which records need to be kept and a 

review required, desired and useful records is provided by Stevens et 

al (2001) and adapted in Table 8-1 

 

Table (8-1) Examples of WSP Records (adapted from Stevens et 

al, 2004). 

Component Requirement 

Must contain 

An overarching WSP document 

WSP team information 

Description of the supply system, intended use and 

water quality requirements 

Process flow diagrams and including identifying 

control measures 

Operational monitoring procedures for control 

measures 

Hazard identification 

Contingency plans 

Should 

contain 

Supplier agreements for suppliers that are being 

relied upon to provide goods or services that 

influence water quality 

Detailed specifications for chemicals and materials 
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used in the water supply system 

Job descriptions for those holding principal 

accountabilities for operating the water supply 

system 

Corrective action plans for deviations detected from 

operational monitoring 

Record-keeping requirements 

Validation data for control measures and for the 

system as a whole 

Procedures for verification and revision of the WSP 

An overarching water quality incident management 

plan 

May contain 

Operational manuals such as for line hygiene, 

preventative maintenance, and equipment 

calibration 

Job descriptions and accountabilities for all staff 

Training program and records for all staff 

Findings and corrective actions from previous 

audits (including verification procedures) 

Consumer complaint policy and procedure 

Component Requirement 

Must contain 

An overarching WSP document 

WSP team information 

Description of the supply system, intended use and 

water quality requirements 

Process flow diagrams and including identifying 

control measures 

Operational monitoring procedures for control 
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measures 

Hazard identification 

Contingency plans 

Should 

contain 

Supplier agreements for suppliers that are being 

relied upon to provide goods or services that 

influence water quality 

Detailed specifications for chemicals and materials 

used in the water supply system 

Job descriptions for those holding principal 

accountabilities for operating the water supply 

system 

Corrective action plans for deviations detected from 

operational monitoring 

Record-keeping requirements 

Validation data for control measures and for the 

system as a whole 

Procedures for verification and revision of the WSP 

An overarching water quality incident management 

plan 

May contain 

Operational manuals such as for line hygiene, 

preventative maintenance, and equipment 

calibration 

Job descriptions and accountabilities for all staff 

Training program  and records for all staff 

Findings and corrective actions from previous 

audits (including verification procedures) 

Consumer complaint policy and procedure 
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8.1 Documentation 

Documentation pertaining to the WSP should include the elements set 

out in the following checklist (GDWQ): 

 Description and assessment of the drinking-water system including 

programs to upgrade and improve existing water delivery; 

 The plan for operational monitoring and verification of the drinking-

water system; 

 Water safety management procedures for normal operation, 

incidents (specific and unforeseen) and emergency situations; and 

 Description of supporting programs. In setting up documentation, it 

is preferable to interview staff to try and capture as much of their 

activity as possible rather than develop the documentation in 

isolation. This approach helps to foster ownership and eventual 

implementation of the procedures. 

 

8.2 Records 

Records are a necessary element of the WSP as they can be 

reviewed (through internal and external surveillance) to identify 

whether the WSP is adequate and also, to demonstrate adherence of 

the drinking-water system to the WSP. The following checklist should 

be considered when developing records: 

1. Documents and records must be retained to provide an auditable 

system; 

2. Records need to include product identification, operational and 

critical limits and signatures; 

3. A system for capturing and recording completion of improvement 

actions is required; 

4. Corrective action records must correlate to monitoring records and 

include a description of the problem as well as record the method of 

contaminated water segregation and disposition; and 

5. Records should be reviewed at appropriate intervals to identify any 

trends that may indicate the need for preventative action and/or 

review of the WSP. 

 

8.3 Communication Strategies 

Effective communication strategies are essential for mitigating risk. 

The following is a checklist for communication strategies (GDWQ): 
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 Procedures for promptly advising of any significant incidents with 

the drinking-water supply, including notification of the public health 

authority; 

 Summary information to be made available to consumers – for 

example, through annual reports and on the internet; and 

 Establishment of mechanisms to receive and actively address 

community complaints in a timely fashion. 

 

Appendix A Pro forms 

A.1 Exercise Form 1: Water Safety Plan Core Team 

 

Terms of reference: 

 Scope 

 (What will be the geographical coverage, which systems will be 

covered). 

 Timelines  

(Start, finish, interim milestones) 

Objectives (WSP? HACCP? ISO 9001? Certification? Prototype? 

Pilot? Final? Demonstration?) 

 Roles 

What role would you play in a WSP team? 

 Team details 
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A.2: Form (2): Product and process descriptions 
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Form (3,4): Hazard analysis, Control points and monitoring 
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Form (5): Verification 

Which organization / 

department will 

undertake activity 

Frequenc

y of 

activity 

Type of activity (auditing, 

water quality testing, 

consumer assessment?) 

Location 

of activity 

Verification 

activity 
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Form (6): Gap Analysis against WSP requirements 
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 المراجع 

 مشروع األلماني  تم اإلعداد بمشاركة الGIZ 
  و مشاركة السادة:- 

 

 شركة مياه الشرب والصرف الصحى بالفيوم  سناء أحمد اإلله/ د
  

 شركة مياه الشرب والصرف الصحى بالفيوم        شعبان محمد على/ د 

 شركة مياه الشرب والصرف الصحى بالغربية        حمدى عطيه مشالى   / د 

 ة مياه الشرب والصرف الصحى بالغربيةشرك        سعيد أحمد عباس / د 

 شركة مياه الشرب بالقاهرة الكبرى        عبدالحفيظ السحيمى / د 

 شركة مياه الشرب بالقاهرة الكبرى         مى صادق / د 

 


