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Foreword

Note: A general FOREWORD is to be prepared by the AFNOR Secretariat in accordance with ISO requirements.

Note: The text developed in Daejeon has been edited to produce this draft, i.e., to ensure consistency of language and a smooth grammatical flow.  Therefore text change tracking has NOT been used.  

Where a substantive change is proposed by the Co-convenor, the original Daejeon text is shown first and the alternate text is shown immediately following the original text in highlighted format.  The alternate text is proposed for consideration by the Experts.

Introduction

0.1
General

Note:  The General part of the Introduction is being provided by WG1 as a common component of all draft Standards.

0.2
Drinking Water Supply Services

Note:  The text of this part may need revision depending on the text provided by WG 1 in order to ensure continuity.

The purpose of this standard is to provide guidelines for the management and the assessment of drinking water supply services.  The guidelines should aid all relevant stakeholders (including public authorities, regulators, customers, and operators) to assess both the management of a drinking water supply service and its current service performance.  Under some circumstances it may also be possible to assess changes in the management or the performance of the service over time, perhaps with the view to encouraging continuous improvement in the management of the service or the level of service provided to the users.  
The standard is intended for voluntary application since there are wide variations in expectations or requirements amongst the regions of the world.  In particular the standard does not include any targets/limits for the suggested performance indicators.  Thus, all stakeholders can use the document, irrespective of their legal status or location in the world.
The reader of the Standard should note that drinking water services have constructed infrastructures and facilities that are operated primarily to supply drinking water for the use of those who are connected to the distribution system.   “Connected” in this case does not necessarily mean by pipe – many drinking water services may included the delivery of drinking water to the customer by other means such as by truck or by bottled supplies. Broadly the social objectives of the service are to promote public health and social and economic development, while protecting the environment. Operationally, the broad objectives of a drinking water supply service are to supply drinking water on a continuing but not necessarily continuous basis (depending on the final delivery mechanism) in sufficient quantities to meet consumers’ reasonable demands at prices that are affordable and will ensure the financial sustainability of the service.

The function of drinking water supply services is distributing drinking water for civil life, urban activities and industrial or other uses.   Drinking water supply is considered a core service on which society depends and therefore has a social as well as public welfare role.  The fact that drinking water supply involves the abstraction of water from the environment and the construction of infrastructure having lifetimes typically stretching over several human generations suggests that inter-generational equity and regard must also be a feature of performance indicators [the assessment]. Therefore, drinking water services, regardless of ownership, are public in nature and will be subject to public scrutiny and policy.

The specific objective of drinking water services is to deliver drinking water, i.e., suitable for direct human consumption in accordance with local requirements, regardless of the other uses made of the drinking water delivered.  Efforts are made to achieve that quality at all times and where that is the general expectation, when potability standards are not maintained or achieved, a specific warning to users should be provided.  However, for various reasons, some services may not be able to achieve this goal on a continuing basis and the stakeholders may be satisfied for the present with being able to deliver or receive drinking water that meets their other needs, e.g., drinking water for such household purposes as laundry, bathing, sanitary needs, and irrigation.  In addition there are industrial users whose needs for water may be related to industrial processes, and there is certainly the general civil use for fire protection purposes.   Where water delivered on a continuing basis is of a non-potable quality and the users are aware of this, the common practice is that they may undertake either to render the water potable on-site, or to purchase separate supplies of potable water for their potable needs. In these circumstances it is recognized that the performance of the service can be assessed for such indicators as quality of the drinking water supplied, quantity of the drinking water supplied and the reliability of the drinking water supply.  Failure to achieve a drinking water standard may or may not be a critical factor in determining acceptable performance depending on the general understanding or expectation within the community. 

Similarly, there are services that cannot provide drinking water on a continuous, 24 hours-a-day, 7 days-a-week basis, nor is there an expectation that this will be achieved. Often these services are those who cannot deliver potable drinking water.  The objectives in this case may also have to be specifically tailored to the local or regional conditions and expectations.

Other performance indicators (cost/affordability, service sustainability, etc) are also generally appropriate and are discussed in the appropriate section of the standard.

0.3 Structure of document

The document sets out in sequence a description of a drinking water supply service and briefly describes the physical (infrastructural) and managerial (institutional) components of such services.  Objectives for a drinking water supply service are set out followed by guidelines for the management of a drinking water supply service.  Then suggested service assessment criteria are provided to illustrate a link to the objectives for drinking water supply services.  Finally there is a discussion of performance indicators that might be used to assess the performance of the supply services.  These are linked to the service assessment criteria.   Figure 1 below illustrates this relationship.

Figure 1
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Assessment criteria for the provided guidelines for the management of drinking water supply services are not proposed, nor are performance indicators for the management guidelines.

The body of text of the standard is intended to be coherent, with supplementary or detailed information being supplied in referenced annexes.

The reader of the standard is reminded that while it is intended for general guidance by a variety of stakeholders, individual stakeholders may place greater or lesser emphasis on some aspects of the document or its contents. Figure 1 below indicates this variability of stakeholder perspective.

Figure 2 - General layout of the standard
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1 
Scope

This standard establishes guidelines for the definition, management and measurement of activities relating to drinking water supply services.  It includes:

· A language common to the different stakeholders

· Drinking water supply service objectives

· Guidelines for the management of a drinking water supply service

· Service assessment criteria and related system of performance indicators

Note:  Management of the service must be related to consumer expectations (see WG2 doc.)

2
Normative References

Note: It is intended that references to the documents of WG 2 and WG 4 may be included here.

3
Terms and Definitions

Note:  Definitions developed by the Group so far are shown in plain text.  Definitions drawn from the current WG 1 document and considered by the Co-convenor as being relevant or potentially relevant are included in highlighted format with the full definition provided.  Other terms defined by WG 1 and available are also shown in highlighted format but without the full text; the full text can be included if it is considered the term is needed in this section.  The complete WG 1 Document is currently available as “N 24 definitions after Daejeon clean rev 040427.doc” although it is still under development.  The final document of WG 1 will be available after May 21.

Accuracy 

Affordability
Assets: include all the physical components of the water supply service (wells, pumps, valves, pipes treatment plants and other supporting equipment) and software used for the conduct of operations.

Asset:

Capital good used for the provision of the service.

NOTE 1: assets may be tangible or intangible.

NOTE 2: contrary to consumables, assets may be depreciated in accounting systems.

EXAMPLES: tangible assets: buildings, pipes, wells, tanks, treatment plants, equipment, hardware;  intangible assets: software, databases.

Asset management: 

The processes that enable a service provider to minimize the cost of providing, maintaining and disposing of infrastructure assets for specified performances.

NOTE: the processes of design and construction of infrastructure assets are excluded by the scope of the current standard. 

Asset operation: 

The processes performed using infrastructure assets.

Availability:  

The extent to which a service provider infrastructure asset, resources and employees enable effective provision of services to user as specified.

Characteristic
Community: ( ref: def of “public” in EC directive 2003/35, adapted )

One or more natural or legal persons and, in accordance with national legislation or practice, their associations, organisations or groups, other than local authorities, having interests in the area where the service is provided.

(to be decided whether local authiorities are excluded or not)
Confidence grade

Connection
Cost recovery:

The extent to which the financial resources of the service provider allow to cover its charges.

NOTE: charges include expenditures for operations and for asset management, including financial costs; they may include environmental costs (concept of full cost recovery).

(comments WG1: see opportunity to incorporate the diagram prepared by D. OLIVIER on financial aspects of the accounts of utility and users).

Coverage
Criteria: 

Inherent characteristic of something that allows it to be assessed or evaluated.

Criteria  

Inherent characteristics of something which allow it to be assessed or evaluated.

Customer: 

A user who has a direct or indirect relation by mean of a service agreement with the service provider.

Drinking water: means water that meets drinking water quality as established by a local public health authority taking into account the WHO Guidelines for Drinking Water Quality, and is suitable for human consumption without further treatment.

Drinking water ( to be defined by WG3 ?)

Water intended for human consumption

NOTE 1: the characteristics of drinking water are fixed by legal requirements in force in the country, or, if not existing by recommendations  from sanitary authorities, example WHO

NOTE 2: use “drinking water” in place of “potable water”

Drinking water supply service means a water supply service that supplies water of drinking water quality at the point-of-delivery to a customer.

Effectiveness
Efficiency

Environment:

Surroundings in which an organization operates, including air, water, land, natural resources, flora, fauna, humans and their interrelation.

[ISO 14001:1996]

NOTE 1: surroundings in this context extend from within an organization to the global system

NOTE 2: for the application of the current standard, environment will be considered as a specific stakeholder: the interests of this one may be represented by relevant authorities, by the communities or by other groups such as non-governmental organizations (NGOs) 

Infrastructure: 

System of fixed facilities and equipments needed for the operation of a drinking water and/or waste water service 

NOTE adapted from ISO 9000:2000 – 3.3.3

Option: system of physical fixed assets….

Interface
Interruption
Maintenance
Management guidelines: Recommendation for the management to achieve the outcomes (e.g., to respect technical standards).

Management system:

[ISO 9000:2000 – 3.2.2]  
A system to establish policy and objectives and to achieve those objectives. 

NOTE: a management system of a drinking water and/or waste water service can include different management systems, such as a quality management system, a financial management system or an environmental management system.

Operator (added 2003/12/09):
Person or organization which performs day to day activities necessary for the provision of the service.
NOTE 1: there may be one or several operators for a given service 

EXAMPLE: distinct operators for installations operation, billing and recovering service.

NOTE 2: the operator may be legally distinct or not from the responsible body.
Performance indicator: A performance indicator is a measure of the efficiency and effectiveness of the delivery of services by a service.

Point of delivery:

Point of entry.  Physical fixed interface beyond which stops the whole legal responsibility of the service provider.
NOTE: generally defined in the service agreement 

EXAMPLE: a connection box, a meter, the limit between public and private estate

Point of use

Process:  

Set of interrelated or interacting activities which transforms inputs into outputs.

[ISO 9000:2000 – 3.4.1]

Quality: 

Degree to which a set of inherent characteristics fulfils requirements.

[ISO 9000:2000 – 3.1.1]

NOTE: clearly distinguish between quality of the product (drinking water or wastewater) and quality of the service; the following standard does not define the product quality.

Quality management system:

[ISO 9000:2000 – 3.2.3]

A management system to direct and control a drinking water and/or waste water service with regard to quality.

Registered consumer
Rehabilitation
Relevant authority:

Body entitled to lay down policies and legal framework and/or to check the compliance with these rules, concerning activities of the drinking water  and wastewater services.

NOTE 1: the relevant authorities fix the general legal framework for the organization of the drinking water and waste water services, with which the responsible bodies and the service providers have to comply; 
NOTE 2: some relevant authorities may have specific competence on water resources management

EXAMPLE: national, regional or local governments, public agencies, regulators.

Reliability:  

option to be decided
technical definition

Ability of a functional unit to perform a required function under given conditions for a given time interval.

[ISO/IEC 2382-14:1997]

Renovation
Repair

Requirement:   

Need or expectation, generally implied or obligatory.

[ISO 9000:2000 – 3.1.2]

NOTE 1:  “generally implied” means that it is custom or common practise for the drinking water and/or waste water service , its users and other interested parties, that the need or expectation under consideration is implied 

NOTE 2: a qualifier can be used to denote a specific type of requirement, e.g. product requirement, quality management requirement, customer requirement

NOTE 3: a specified requirement is one which is stated, for example, in a document 

NOTE 4: requirements can be generated by different stakeholders.

Responsible body:
The legal service provider.  Body that has the legal responsibility of establishing the policy and the general organization of the drinking water and/or waste water service, for a given geographic area.

NOTE 1: the responsible body can be public or private

NOTE 2: the responsible body may operate directly the system with its own means or entrust a contractor for the operation.

EXAMPLE: a regional or local government, a city, a public agency.

Restriction
Service: 

Result of a process. 

NOTE 1: adapted from  ISO 9000:2000 – 3.4.2

NOTE 2: services are one of the four generic categories of products with software hardware and process materials .many products comprise elements belonging to different generic products categories. Whether the product is then called service depends on the dominant element.

NOTE 3: service is the result of at least one activity necessarily performed at the interface between the supplier and user and is generally intangible. 


Provision of a service can involve for example the following:

· activity performed on a customer supply tangible product (e.g. drinking water);

· activity performed on a customer supply intangible product (e.g. processing new connections demands);

· delivery of an intangible product  (e.g. delivery of information)

· creation of ambiance for the user (e.g. customer reception offices).  

[Proposal from WG1: to be discussed - in the standards, do not use the term "service" for referring to the organization or body providing the service;  use service provider; in case of risks of confusion, qualify the service with "drinking water", "wastewater"]

Service agreement
Service provider: 

Person or group or organization which performs a service.

[ISO 9000:2000 – 3.3.6]

NOTE 1: the legal service provider for the whole drinking water and/or wastewater service is designated in the following standard by “responsible body” (1.12)

NOTE 2: a service provider may be internal or external to the organization (added 2003/12/09)

Service assessment criteria: Criteria of service assessment, in the meaning of the management and the outcome, to meet the objectives as an input for the guidelines for management and the Performance Indicators (e.g. drinking water quality, drinking water quantity, maintenance, sustainability, continuity of service.

Stakeholder: ( French = partie prenante) 

Person or group or organization likely to affect, to be affected or which perceives to be affected by the service.

NOTE 1: adapted from ISO/CEI 73 

NOTE 2: for the application of the current standard, environment will be considered as a specific stakeholder: the interests of this one may be represented by relevant authorities, by the communities  or by other groups such as non-governmental organizations (NGOs) 

EXAMPLE: users and building owners, responsible body, operator, employees of the operator, external product suppliers and providers of other services, contractors, communities, consumers and environmentalist associations, relevant authorities, financial institutions.
Stakeholder: 

Any person or group of persons or organization affected, involved or interested in the services provided.  

Stakeholders fall into five major groups:

· Consumers: i.e. persons or organizations who consume the water provided by the service, whether or not they pay a fee for doing so, and can be sub-categorized as domestic or residential, industrial, commercial, and institutional consumers;
· Relevant authorities: i.e. organizations acting under the authority of a statute or statutory instrument with a governance or oversight function, and may included for example: an economic regulator, a public health authority, or an agency with approval, certifying or inspection functions related to water supply services;

· Operator: i.e., the organization that provides the water supply service and could include a number of sub-categories such as the owner, contracted service operators, employees, etc. (note: the public or private ownership character of the operator is not relevant to the standard);

· Environment: although not a stakeholder that is capable of speaking for itself, the environment is a stakeholder in the sense that it can be affected by the water supply services - it is normally represented by relevant authorities or by other groups such as self appointed non-governmental organizations claiming to protect the environment on behalf of society as a whole.

· Community: includes formal and informal representatives of the community – formal representatives might be elected officials of community level government structures (e.g., municipal governments) or informal representatives being citizen organizations (community non-governmental organizations).

Supply service objectives: the expected service outcomes (e.g. protect the health)

System:  

A set of interrelated or interacting elements.

[ISO 9000:2000 – 3.2.1]

option to be determined:

"system" is currently used by  water professionals for referring to the set of infrastructure assets necessary to the service. An option could be, for the application in the current standards, to give this meaning "infrastructure asset" exclusively to the following expressions: "system", drinking water system" wastewater system", but to keep the ISO 9000 for any other expression).

WG1 draws the attention on the risks of confusion if this option is accepted.
User:

End-user.  Person, group or organization, that benefits from drinking water delivery  or from service of collecting and/or treating its effluents.

NOTE 1: users are a category of stakeholder.

NOTE 2: users may belong to various economic sectors: domestic users, commerce, industry, tertiary activities, agriculture.

Water supply service:

Service delivering water not necessarily fitted for human consumption.

NOTE: some services may be limited to delivering water for uses such as: industrial use, cooling, cleaning, irrigation.

4
Components of a drinking water supply service

4.1
General

A drinking water supply service (see Figure 3 below) generally comprises four components: a water resource (aquifer, lake, river or the ocean); a means of abstracting the water from the source and transporting it to a community - intake facilities and raw water mains (often comprising pumping stations and pipelines); a treatment facility or facilities; and a storage, transmission and distribution system for the drinking water.  In some simple services, the treatment facility component may not be present depending on the source water quality and the intended uses of the water, or the facility may include only a disinfection component.  In more complex drinking water supply services, there may be multiple sources, multiple pumping stations and reservoirs in the transport system; multiple stages to the treatment facility or facilities and processes; and pumping and re-treatment stations in the distribution system including treated water reservoirs.

The drinking water supplied to consumers should fulfil the requirements for drinking water quality as specified by the relevant public health authority (taking into account the WHO Guidelines for Drinking Water Quality).

The drinking water supply services can be on-site services (i.e, serving only one customer or group of customers) or centralized (serving a number of customers over a defined geographical area). The supply can be continuous or intermittent, the distribution may be by pipe to the customer’s property or may be by truck or some other means.  In addition, the drinking water supply service may be linked to other supply services allowing the exchange (import or export) of raw or treated water as may be operationally possible or desirable. 

4.2
Water resource

A water resource may be any source of water being either groundwater or surface water.  Surface water sources could include streams or rivers, or lakes or a reservoirs or dams on a river to retain and store rainwater.  Oceans are increasingly being considered as sources of water in arid or water short areas due to the development of economic and efficient desalination technology.  Groundwater sources are waters contained within the geological formations accessed by wells or bore holes.  Drinking water supply services have to generally make do with whatever water is available to them, although there are preferences for aquifer or groundwater sources because they are generally free of microbiological hazards, whereas surface water will normally not be free of these hazards.  Many larger drinking water supply services will have a number of independent water sources.

Figure 3 - Components of a drinking water supply service

[image: image2.emf]Water

resource

Ocean

Lake

River

Aquifer

Raw  water mains

effluent

Water losses

loss V5

loss  V6

Imported 

raw water

Exported 

raw water

Imported 

treated 

water

Internal

consumption  V1

Intake 

facilities

Internal

consumption  V3

Treatment

facilities

Sludge 

disposal 

and reuse

Exported 

treated 

water

Imported 

treated 

water

Exported 

treated 

water

Storage, transmission 

and distribution  system

consumers

Water supply system

Other water suppliers

Water losses


4.3
Water Intake and Transport

Depending on the nature of the water source, the water intake system will normally require pumping systems and will always require a raw water transport line to the drinking water treatment facility or facilities.  Some services may have the advantage of having a high altitude water source, in which case pumping systems may be unnecessary due to the use of gravity fed transport systems.  Others may require pumping stations to remove water from the aquifer or from a low altitude surface water source and to lift the water to the treatment facility.  The transport lines may be long or short, may have in-system storage reservoirs and even pre-treatment disinfection systems if it is necessary to protect the transport lines from bacterial growths (normally only a concern for surface water sources).

4.4
Water treatment

Drinking water treatment facilities, where present, can vary from simple services providing only some degree of disinfection to multiple step drinking water treatment facilities providing coagulation and filtration steps with pH adjustments as necessary for optimal treatment processes, and finally in most services (but not all) a post-treatment disinfection stage to ensure disinfection residuals in the distribution system.

4.5
Water storage, bulk transport and distribution 

Drinking water entering the distribution system passes through a series of pipes whose diameter diminishes as the distance from the treatment facility increases from water mains or trunk mains to the smaller water pipes connected to customers.  In some cases, the final distribution of drinking water may be by truck or some other means.  The distribution system may have storage reservoirs located a key points to take advantage of natural physical topography, or for reasons of balancing supply over peak and non-peak periods of demand.  Valving and metering equipment may be installed throughout the distribution system for control purposes.  Metering equipment will normally be installed at various points in the drinking water supply service for operational control purposes, and may be installed at the point the distribution system connects with the customers' property for billing purposes.

5
Management Components of a Drinking Water Supply Service

5.1
General 

It is recommended that the drinking water supply service operator should establish an integrated management system which would encompass all the management components of the service, e.g. operate a management system based on the ISO 9000 Quality Management series, the ISO 14000 Environmental Management series or the DVGW Technical Safety Management System for Water Operators.

Management of a drinking water service requires the integration and management of operational activities and processes, human and other resources, customer relations, service operating information, service assets , and the impacts of the service on the environment.

5.2
Activities management  

There are many individual activities within a drinking water supply service.  These are undertaken at many different levels within the hierarchy of the service organisation.  Activities management includes: policy-making, strategy formulation, internal and external coordination, and service operations and controls.

5.3
Process management

Process management of the activities of and within drinking water services should be carried out using the four point “check-act-plan-do” strategem which involves research/investigation and inspection (check), assessment (act), planning of measures (plan); and realization of measures (do).

5.4
Resources management  

Drinking water supply services normally have the following resources that should be managed: water resources and other material inputs, personnel (human resources), financial resources (revenue and expenditure flows and reserves), and physical service assets (infrastructure and land) (see also section 5.7).

Special consideration should be given to optimising and making the best use of staff expertise.
5.5
Customer relations management  

A drinking water supply service is essentially present to serve its customers.  Customer relations management is equally critical to the success of the supply service and includes: identification of customer needs and expectations, registration and handling of complaints, customer service, and communication, education and information.

Special consideration should be given to achieving customer satisfaction and the reader may wish to review the ISO TC 224 Service to Customer Standard.

5.6
Information management  

In all drinking water supply services, information management is becoming increasingly important and a feature of regulatory control programs.  Information management includes: registration of inventory data of the service, data management, the evaluation of data and evaluation and progress reports.  Increasingly, information is required to be communicated transparently to customers.

5.7
Asset management  

Drinking water supply services have physical and land assets (as well as financial and human resource assets).  Management of the physical and land assets includes: monitoring of the condition components of the service, registration of data of the condition of the service, operating, maintaining or rehabilitating service infrastructure, optimising depreciation and reinvestment, and performing risk management.

5.8
Integrated Water Resources and Environmental management [5.3 in WG4]

Drinking water supply services are intimately involved and affected by the surrounding natural environment and the industrial and social circumstances within it.  As organizations that rely on water drawn from the environment and who may well discharge products of their treatment processes to the environment, supply services must be active with other stakeholders in the environment in integrated water resources management which includes: sharing water resources to ensure their sustainability, protecting water resources from contamination, re-using and recycling water wherever possible.  It involves continuous monitoring and assessment, and planning and investment in current or emerging technologies.

Commercial activities [5.2 in WG 4]

Risk management

Also 5.5 and 5.6 in WG 4
6
Drinking water supply service objectives

6.1
General

The relevant authority and the operator of the service will establish the objectives for a drinking water supply service.  Both of these should take into account the objectives of the other stakeholders in the community and the service.

The following objectives are considered to be the principal objectives for drinking water supply services, i.e., those that would be shared by most stakeholders.  

It should be noted that an objective for the drinking water supply service as expressed by a particular stakeholder maybe in conflict with an objective of another stakeholder; it is the role of the relevant authority to avoid or adjudicate these conflicts.

In developing objectives, care must be taken not to give the “means to achieve an objective” the status of being an “objective”.  For example, "having a well-trained labour force" could be an objective but it could alternatively be a means to achieving an objective such as "having a sustainable supply service".

For most objectives, a series of related action steps can be developed.  This is illustrated in Annex A.
6.2
Protection of public health

The primary objective of a drinking water supply service is to ensure a sufficient supply of safe and agreeable drinking water.

Safe drinking water means drinking water that has a quality in accordance with the applicable national health regulations taking into account the WHO Guidelines for Drinking Water Quality.  Safe drinking water may also be expressed in terms of microbiological, chemical or radiological qualities.

Agreeable drinking water means drinking water that is aesthetically acceptable (e.g., in terms of taste, odour, or colour).
Sufficient supply means a quantity of drinking water available to the consumer in accordance with applicable national public health standards, regulations or guidelines taking into account the WHO Sanitation Guidelines.

It is important that the drinking water be of sufficient supply and agreeable to the consumer (i.e., aesthetically acceptable), as the consumer might otherwise be inclined to go to unsafe water sources.
6.3
Provision of services  (under normal and emergency situations)
An objective of a drinking water supply service is to ensure that under normal conditions drinking water is available on a continuous basis. 

Drinking water is essential for public health and societal development and sustainability.  Continuity of supply is equally essential.  From time to time, the drinking water supply maybe interrupted. Risk management activities should be undertaken to minimize this possibility.  However where an emergency condition applies, emergency plans and response actions should be initiated.

The objective should also be to provide drinking water to critical customers or critical service areas during emergency situations and to restore service as quickly as possible when interruptions have occurred.  

Critical customers and service areas may include customers who may not be able to be evacuated to areas where water supply is still available, critical service areas may include areas of governance or transportation corridors.  Provision of drinking water in emergency conditions may involve alternative distribution mechanisms or obtaining water from adjacent unaffected supply services.

6.4
Sustainability of the drinking water service
An objective for a drinking water supply service is to ensure that the assets and operating capacity of the service perform optimally and adapt to changing needs and demands.
Drinking water supply services represent major social investments.  It is expected they will provide service over many decades. Natural, social and environmental changes will occur in this period affecting water resource availability and drinking water demand. Ensuring the sustainability of the drinking water supply service over time is an important objective.

The drinking water supplier should maintain and when necessary replace assets in order to keep the drinking water service reliable for a long period of time. 

The drinking water supplier should adapt the drinking water service according to changes in the natural and social environments such as water resource availability and drinking water demand. 
6.5
Promotion of sustainable development of the community

An objective for a drinking water supply service is to promote sustainable development of the community. 

Sustainable development means the ability for the community to grow and prosper within the environmental resource base available to it, without limiting the use of those resources by future generations and includes;

· contributing to and implementing sustainable water resources management policies and practices, and

· contributing to development planning and resource allocation through consultation, provision of information and analysis in conjunction with appropriate institutions.

6.6
Protection of the environment

An objective for a drinking water supply service is to operate the service in a manner that minimizes adverse effects on the environment, and that remediates tangible past adverse effects.

Adverse effects are generally considered to include:

· excessive energy use, 
· the generation of environmental pollutants, the emission of gases, noise and odours and the improper management of sludges and other wastes, 
· contaminating water resources and water abstraction areas, impairing freshwater quality and quantity in rivers, lakes and aquifers, aquatic ecosystems.
6.7
Relation to Service Assessment Criteria

Service assessment criteria related to the objectives of the drinking water supply service are set out in Section 8.

7
Guidance on the management of drinking water supply services

Note:  The text of Section 7 plus the related Annex B, appears to the Co-convenor to be out-of-balance with other sections of the document, both in terms of overall length and the level of detail provided.  

Compare these eight pages, for example with Section 6 Objectives, which is now dealt with in three pages.  

It is recommended that consideration be given to reducing Section 7 to a similar length and simplifying the section to five to eight key guidance issues that are related to the Components of Management shown in Section 5.  In fact, Section 5 already contains some text that might be considered “guidance” on management.

7.1
General 

There are three principal tasks for the management of a drinking water supply service: 

· Set the directions (aim and goals of the service) to meet the objectives within the social and cultural environmental (see Section 6)

· Ensure the provision of resources needed to meet the goals, and

· Oversee the use of those resources and the achievement of the goals.

This will require the communication of information and the documentation of all activities in order to demonstrate the proper management of the service. To meet all the guidelines the operator should put all the management components into an integrated management system, e.g. ISO 9000, ISO 14000 or TSM etc.

In addition the drinking water service supplier should participate in community and watershed development planning.

There are both organizational and physical system management aspects.  These are described in separate sections below. 

The service's management structure should be designed to ensure the safe and successful planning, implementation, monitoring and checking of all tasks and activities. It should encompass the full range of services or functions provided, with consideration being given to the multi-barrier approach or drinking water safety plans: 

· Drinking water sources should be protected and the abstraction should be sustainable, 

· Water treatment should result in an appropriate quality of drinking water,

· Drinking water storage should continue to protect the drinking water quality and assure appropriate supplies during fluctuations in demand or supply,

· The drinking water distribution system should be planned, constructed, operated and maintained in order to minimize the degradation of the drinking water quality and to deliver the drinking water according to the normal demand of the users (quantity and pressure).

7.2
Organization

7.2.1 General 

The drinking water service must provide a well-structured documentation of its hierarchy and organization of workflow (see ISO 9000, TSM, etc).

Periodic reviews of the management system are to be carried out to ensure its continual improvement. 

Managers and supervisors are obliged to check all existing regulations for their proper application. Should they detect flaws in the hierarchical and workflow organization and / or the documented regulations, they must initiate immediate remedial action.

7.2.2 Hierarchical organisation and responsibilities

The operator should define all tasks, competences and the ensuing responsibilities relating to the activities pursued by the drinking water service, including its monitoring and checking functions vis-à-vis third-party companies. This definition may take the form of job descriptions and organization flow charts

The operator of the drinking water supply service bears the sole responsibility for the drinking-water supply.  It may transfer this responsibility for one or several tasks or fields of activity to one or several Technical Officers.

In addition to the person or persons in charge of checking and supervision, the drinking water service must have at its disposal a sufficient number of qualified staff. The number of staff required for the individual tasks and activities should correspond to the type and size of the drinking water works and services, the condition and size of the distribution system and any outsourced services. The unavailability of staff due to holiday leave, sick leave and in-service training as well as staff required for the proper control of fault and emergency situations must be taken in to account to ensure the uninterrupted supply of drinking water. 

7.2.3 Organisation of work flow

The drinking water service has to define the sequence of all essential operations required for the proper performance of its tasks and activities on the basis of its hierarchical organization (see Section 5 “Management Components”), ensuring that both internal cooperation and the interfaces resulting from the integration of third-party companies are organized in a harmonious manner. More detailed working instructions must be given whenever required to ensure the proper and expert handling of individual activities, always adhering to applicable national generally accepted Technical Rules [requirements or practices].
There should be a clear definition of the type, scope and level of detail of the organization of work flow, including the qualification level and in-service proficiency of the employees in charge of handling all tasks and activities.

Convenor’s Note:  The previous sentence was originally drafted as “A clear definition of the type ….is mandatory” – this and a number of subsequent sentences in this Section have been redrafted along the lines of “There should be….”.  In other sentences the words “must” or “shall” have likewise been softened to “should”.

7.2.4 Business documents and records

Suitable documentation for all tasks and activities as set out in Section 5 “Management Components” should be prepared to furnish proof that they have been carried out properly and expertly.

Managers and supervisors should check these records at regular intervals. 

Emergency plans should have been prepared in case of pollution, accident or any crisis.  

All supervision and checking activities should be documented.


If not stated otherwise in national legal provisions, license permits, official or underwriters' directions or the nationally generally accepted Technical Rules [requirements or practices], every document should be kept on record for a defined period.

This guideline concerns for example: 

· plans and system documentation,

· operating instructions, diaries and records,

· financial records,

· test records, proof of maintenance,

· drinking water analysis, quality,

· contractual and legal affairs, and

· measures for employees

7.3
Planning and Construction 

7.3.1 Planning of the drinking water supply

The planning of the drinking water supply service should be based on a long-term strategy for water resource protection, catchment, treatment, long-distance [raw water] transport, [treated water transport] and distribution, and for the plants involved in carrying out these activities (Supply Concept, see TSM). 

In the planning, construction (see 7.3.2), operation and maintenance (see 7.4) of all drinking water supply services, high supply safety and perfect hygienic conditions should be guaranteed with consideration of economic factors. In particular, the entry of pollutants and microorganisms from outside should be prevented as far as possible. 

In all cases in which the extracted water does not have the necessary quality level at all time, it should be treated to obtain the status of drinking water. Unwanted changes of the drinking water quality level caused by drinking water treatment are to be minimized according to technical standards.

Within the framework of this supply concept, all necessary approval and notice procedures should be carried out, that interest in land and rights of way should be secured, that technical design should be determined, and that the financing of all measures should be safeguarded.

7.3.2 Construction of drinking water supply service components

Plans to construct drinking water supply service components should be carried out in an economic and environmentally compatible manner. 

When selecting third-party companies, the drinking water service should convince itself of the external company's professional suitability to perform the tendered task service, and should be able to verify this suitability. 

In construction projects, the drinking water service should guarantee that construction management and supervision as well as the acceptance of contracted work are carried out by competent professionals. This provision extends to the construction of all facilities involved in drinking water supply, comprising their construction and civil engineering, water catchment, drinking water treatment systems, machinery and electrical equipment, pipes and drinking water reservoirs. Within the framework of acceptance of contracted work, it should be verified by suitable testing that the construction was done properly.

7.4 
Operation and maintenance

7.4.1 General Requirements

Operation and maintenance concerns the assets of the drinking water supply service and involve drinking water production and drinking water distribution.

The drinking water supply operator should develop an operation and maintenance strategy covering both planned and reactive activities (see e.g. TSM).

The activities and responsibilities of the drinking water supply operator should cover the aspects listed below: 

· operations (actuating, switching, controlling open and closed-control loops),

· operational efficiency controls,

· maintenance (servicing, inspection, rehabilitation, repair),

· monitoring e.g. physical components, source and drinking water quality (microbiological, chemical and radiological parameters), metering and pressure, water balance,  water resources)

· commissioning (stopping, re-commissioning, decommissioning),

· troubleshooting (during and outside normal hours of work),

· documentation (see 7.2.4)

For further information see Annex B.

7.4.2 Drinking water production

Water resources 

In liaison with the responsible authority, catchment zones should be defined for the protection of water resources and adequate constraints should be imposed in order to protect the quality of the raw water. These easements should be listed in the land registers.

The drinking water supply operator should manage the immediate protection zone around the withdrawal facilities (intakes or boreholes), maintaining fences that prevent access to unauthorized persons and ensuring that the premises are kept clean and that the surrounding land is kept in good condition, without the use of fertilizer or weed-killer. 

The quality of the water resources should be monitored in order not to admit harmful elements.
Water withdrawal facilities

On the basis of the permission for water withdrawal, the water withdrawal facilities should be dimensioned so as to produce the quantity of drinking water required to meet users’ needs. 

Drinking water treatment facilities

Each unit of the drinking water treatment facilities should be operated according to its specifications. The proper operation of the treatment facilities may require in particular:

· adjusting the treatment and the type and volume of reagents used, to the characteristics of the raw water;

· ensuring the regular supply of treatment products, their correct storage and maintenance of recipients and dosing devices;

· controlling the efficiency of settling tanks and filters;

· ensuring the proper disinfection if necessary.

· controlling the elimination of waste and of by-products.

7.4.3 Drinking water distribution

Drinking water storage

In order to prevent any loss or deterioration of the quality of the treated drinking water, drinking water storage should be kept in good conditions. Therefore the storage should be controlled and as necessary, be cleaned and rehabilitated.

Drinking water transportation system

Drinking water can be transported by different means (pipelines, road tankers, static tanks, etc.).  More details for pipelines transportation can be found in Annex B.

7.4.4 Metering

Metering at strategic points in the drinking water supply service e. g. the different stages of drinking water production (withdrawal, treatment plants) and distribution (main lines, storage outflows, points of supply) should be performed in order to manage the drinking water supply service.  The meters used should be accurate for the intended use.

In the absence of a metering system or in the event of a fault in this system, volumes of drinking water supplied should be estimated using the available data: flow-rate, flow time, comparison with similar periods, etc.

7.4.5 Emergency provisions

The continuity of the drinking water service to users is a priority for protecting public health, therefore the drinking water service operator should be prepared to take the necessary steps to deal with emergency situations.

For emergency situations, in order to minimize the negative impacts on the drinking water supply service the operator should work out an emergency plan based on a risk assessment. 

It is recommended that the emergency plan be tested and that simulation exercises be conducted in order to train the operating personnel in managing emergency situations. Experience of previous crises and simulation exercises should be documented.

On the basis of the risks previously analyzed and classified, preventive actions should be worked out and economically evaluated.

For further information see Annex B.

7.5 Protection of environment

The operator should minimize the consumption of energy and chemicals, the generation of environmental pollutants and sludges, the emissions of gases, noise and odours.  The operator should also strive to minimize ecological disruption.

7.6 
Support activities

7.6.1 Materials Management and control

The maintenance of drinking water quality requires the use of chemically, microbiologically and sanitarily satisfactory construction materials, paints and coatings for all surfaces coming into contact with drinking water. This requirement should be fulfilled in both the procurement and stock-keeping processes for all such materials and components. 

The choice of the pipeline components and tube materials should be taken into account on the physical demands placed on the pipeline.

7.6.2 Stockpiling and operation of auxiliary equipment and services

For the execution of the tasks and activities, professional and appropriate equipment should be available to employees. 

For further information see Annex B.

7.6.3 Contractual and legal affairs

As a basis for a long-term secure drinking water supply the water rights for the use of the water resources as well as interests in land and rights of way should be entitled. 

All rights, permits and contracts (supply contracts, customer contracts, etc.) should be managed properly.

7.6.4 Accounting/Billing

The Accounting system should be comprehensive of all costs including environmental and resource costs. Fees if charged for the provision of drinking water, should reflected the full costs of the drinking water services, subject to applicable social policies. The calculation of the fee should be transparent.

7.6.5 Human resources

The drinking water service operator should make sure that all employees are educated, trained and qualified for the tasks to be carried out.

For further information see Annex B.

7.6.6 Protection of labour

The operator should provide a safe place, appropriate equipment (e. g. personal safety equipment) and work procedures. The personnel concerned should receive instruction on worker safety. 

7.6.7 Outsourcing

When outsourcing work, the overal responsibility should remain with the service operator.

Therefore the operator should make sure that the third-party:

· meets all the necessary personnel and material requirements,

· is capable of ensuring the proper monitoring and checking of its own activities, and

· has at its disposal, staff of suitable reliability and efficiency as well as having the technical and expert knowledge required to perform the tasks in question. 

7.6.8 General administration

Within the framework of general administration customer-oriented public relations should be guaranteed (see WG 2)

Financial capability and funding should be adequate to provide for operational and capital requirements.

 8
Service Assessment

Service assessment criteria provide the basis for the assessment of the service provided to the customer. Service assessment criteria should be selected according to the objective and the stakeholder’s interest.  Service assessment criteria are the link between objectives and performance indicators (see Figure 1).

Table 1 below shows for each of the objectives proposed in Section 6, possible service assessment criteria.

Table 1 – Objectives and Possible Service Assessment Criteria

 Objectives
Possible Service Assessment Criteria

The primary objective of a drinking water supply service is to ensure a sufficient supply of safe and agreeable drinking water. (Subsection 6.2)
Meeting or exceeding drinking water quality requirements, 

or

Providing health warnings and mitigative action such as alternative drinking water supply when the objective is not met, 

or

Meeting or exceeding the applicable minimum aesthetic standards,

and

Meeting or exceeding the minimum quantity of drinking water necessary to meet the applicable health requirements.

An objective of a drinking water supply service is to ensure that under normal conditions drinking water is available on a continuous basis. 

The objective should also be to provide drinking water to critical customers or critical service areas during emergency situations and to restore service as quickly as possible when interruptions have occurred.  (Subsection 6.3)
Maintenance of a positive pressure in the distribution system, 

or

Maintenance of a positive pressure that is greater than minimum requirements,

or

Maintenance of an adequate quantity of drinking water in the distribution system that is greater than minimum requirements, 

or

Meeting targeted risk levels,

or  
Having a critical customer plan.

An objective for a drinking water supply service is to ensure that the assets and operating capacity of the service perform optimally and adapt to changing needs and demands. (Subsection 6.4)
Have legal access to water sources,

or

Design abstraction capacity, treatment capacity, distribution system capacity, etc.

An objective for a drinking water supply service is to promote sustainable development of the community. (Subsection 6.5)
Manage drinking water demand

or 

Participate in development planning

or

Provide education and awareness programs.

An objective for a drinking water supply service is to operate the service in a manner that minimizes adverse effects on the environment, and that remediates tangible past adverse effects. (Subsection 6.6)
Minimize energy consumed,

or

Minimize pollutants generated,

Or
Remediate contaminated river or lake beds.

The service assessment criteria are more fully illustrated in Informative Annex C. 

Note: Annex C has to be developed if a reference to it is to be retained.
9
Performance Indicators

9.1 
General

The overall service assessment of a service refers to the achievement of its objectives, particularly those identified in Section 6 

A comprehensive service assessment system should comprise, among other tools, a coherent set of performance indicators and related components that allow for a clear calculation of these performance indicators and assist in their interpretation. 

Performance indicators are intended primarily as a management support tool for the purpose of continuously improving the management of the service. 

A performance indicator must be meaningful, but is inevitably only a partial view of the reality of the whole management, that in general does not incorporate all its complexity. Therefore their use made out of context may be misleading. A single performance indicator should not be used by itself, but as part of a coherent set. Further performance indicators should only be used in a proper and informed way, relating them clearly with the context of the service provided.   

Although it is also relevant that the service should assess its own management activities with regard to the guidance items of Section 7 (management self-assessment)
, this section refers to the use of performance indicators for service assessment, as stated in the scope of the standard. Most principles, however, might be of general use (service assessment and management activities assessment). 

9.2
Performance Indicators and related Components

A comprehensive service assessment system should comprise a set of performance indicators, context information and variables. 

A performance indicator is a measure of efficiency or of effectiveness of an element of the service.

Individual performance indicators should be unique and collectively appropriate for representing the relevant aspects of service performance in a true and unbiased way. Each performance indicator should contribute to the expression of the level of actual performance achieved in a certain area and during a given period of time, allowing for a clear comparison with targeted objectives and simplifying an otherwise complex analysis.

Performance indicators are typically expressed as ratios between variables; these may be commensurate (e.g. %) or non-commensurate (e.g. $/m3).  In the latter case, the denominator should represent one dimension of the service (e.g. number of service connections; total mains length; annual costs), to allow for comparisons through time, or between services of different sizes.  The use as denominators of variables that may vary substantially from one year to the other, particularly if not under the control of the service, should be avoided (e.g. annual consumption, that may be affected by weather or other external reasons), unless the numerator varies in the same proportion.  

A clear processing rule should be defined for each indicator, specifying all the variables required and their algebraic combination. The variables may be data generated and managed within the service (service data) or externally (external data). Whenever possible, the use of external data should be avoided for performance indicator assessment because their quality is out of the control of the service.   

The interpretation of the performance of an service should not be carried out without taking into account the context in which it operates, particularly if it is based on comparisons with other cases. Therefore, complementary to the performance indicators, related components should consider also the characteristics of the infrastructure and of the water resources as well as the characteristics of the region in which the services are provided. 

NOTE: Move  yellow text to the informative annex where the example of PI are to follow.
Examples of performance indicators and how to calculate them are provided in informative Annex D.  Reference to existing relevant performance indicator systems is provided in Annex E ?? – Bibliography.  

9.3
Requirements for performance indicators and variables

This subsection establishes the basic requirements for establishing performance indicators and variables.

Individually, each performance indicator should comply with the following requirements: 

· be clearly definable, with a concise meaning;

· be reasonably achievable;

· be auditable;

· be simple and easy to understand; and

· be quantifiable so as to provide an objective measurement of the service, avoiding any personal or subjective appraisal.

Collectively, performance indicators should comply with the following requirements:

· every performance indicator should provide information significantly different from the other performance indicators;

· definitions of performance indicators, variables and context information should be unequivocal; and 

· only performance indicators which are deemed essential for effective performance evaluation should be established.

Each variable should comply with the following requirements: 

· fit the definition of the performance indicator or context information they are used for;

· refer to the same geographical area and the same period of time or reference date as the performance indicator or context information they will be used for; and

· be as reliable and accurate as the decisions made based on them require.

Some of the variables are external data and mainly informative, and their availability, accuracy, reference dates and limits of the corresponding geographical area are generally out of the control of the service. In this case, variables should also comply with the following requirements: 

· whenever possible, and particularly if to be used to assess performance indicators, be collected from official survey departments;

· be fundamental for the performance indicator assessment or interpretation; and

· collectively, be as few as possible.

The implementation of performance indicators shall be carefully planned.  A possible implementation of PIs is given in informative Annex E formerly Annex B.

9.4
Confidence grading scheme

A confidence-grading scheme is required so that users of the performance indicators and context information are aware of the reliability of the information available. Performance indicators could be misleading without their confidence grade. 

The quality of input data should be assessed therefore in terms of its accuracy and reliability. The accuracy accounts for measurement errors in the acquisition of input data. The reliability accounts for uncertainties in how reliable the source of the data may be.  

An example of a confidence-grading scheme is presented in the informative Annex F formerly Annex C.

9.5
Monitoring and Assessment

For a performance indicator assessment program to be valid it is necessary that the performance assessment take place on a regular basis.

Performance assessments of drinking water supply service services because of their public health objectives must be made in a transparent manner and the results made available to all stakeholders.

Informative Annex A

Service Objectives and Possible Actions to Achieve Them

In developing objectives, care must be taken not to give the “means to achieve an objective” the status of being an “objective”.  For example, "having a well-trained labour force" could be an objective but it could alternatively be a means to achieving an objective such as “producing safe drinking water” or "having a sustainable supply service".

For most objectives, a series of related action steps can be developed.  This is illustrated in Table 2.
Table 2 – Drinking Water Supply Service Objectives and Possible Actions
Drinking Water Supply Service Objectives
Possible Actions


The primary objective of a drinking water supply service is to ensure a sufficient supply of safe and agreeable drinking water. (Subsection 6.2)
To provide drinking water that is potable or that can be readily made potable at the point-of-delivery to the customer.
To provide drinking water that is aesthetically acceptable or that can readily be made aesthetically acceptable at the point-of-delivery to the customer.
To provide sufficient drinking water to meet the public health and sanitation needs of the customer.

An objective of a drinking water supply service is to ensure that under normal conditions drinking water is available on a continuous basis. 

The objective should also be to provide drinking water to critical customers or critical service areas during emergency situations and to restore service as quickly as possible when interruptions have occurred.  (Subsection 6.3)
To provide a continuous supply of drinking water.
To provide an adequate pressure of drinking water.
To manage affecting reliability of service.

An objective for a drinking water supply service is to ensure that the assets and operating capacity of the service perform optimally and adapt to changing needs and demands. (Subsection 6.4)
To ensure access to water resources
To provide an adequate system capacity.

To operate and maintain or replace the service assets to maintain a good condition.
To have an appropriate, safe and qualified labour force.
To establish a pricing mechanism that will be fair to consumers and provide appropriate revenue flows.

To establish tariff structures that provide for recovery of all drinking water supply costs.


An objective for a drinking water supply service is to promote sustainable development of the community. (Subsection 6.5)
To contribute to sustainable integrated water resources management policies and practices including protection of water resources.

To reduce environmental pollution through the reduction of gas, noise and odour emissions from drinking water supply service facilities and the discharge of filtration unit effluents.
To select where possible materials of construction for assets or additives for treatment systems and infrastructure construction methods that are environmentally benign.

An objective for a drinking water supply service is to operate the service in a manner that minimizes adverse effects on the environment, and that remediates tangible past adverse effects. (Subsection 6.6)
To optimize various energy consumptions. 

To minimize the generation of environmental pollutants, the emissions of gases, noise and odours from drinking water facilities. 
To manage sludge and other wastes.
To contribute to and implement sustainable integrated water resources management policies and practices.
To protect water abstraction areas from contamination.

To contribute to development planning and resource allocation through consultation, provision of information and analysis in conjunction with appropriate institutions.
To protect water resources, freshwater quality and quantity in rivers, lakes and aquifers.

Informative Annex B

Operation and maintenance

1. General Requirements (see 7.4.1)

To carry out the activities for operation and maintenance, the drinking-water supply companies may rely on the support lent by qualified third-parties. 

The planning and fulfillment of construction work also has to take into account the above points. The water service should be involved in the planning and fulfillment of construction work.

In particular, decisions should be made on the following point insofar as there are no regulations in national laws or technical standards. It is recommended that such decisions be put into writing in the form of instructions or action plans (operation and / or maintenance plans) in addition to the national laws or technical standards.

These decisions, depending on the local situation, might address:

· Operation

· to define and assign the operating tasks and interventions, specifying their frequency if necessary;

· to draw up operating instructions in order to operate, control and monitor the installations;

· to evaluate needs and provide the personnel with logistic resources and operating equipment;

· to define and implement, if necessary, retrofitting actions to comply with the regulations;

· to list and implement the “safety” procedures for the protection of the personnel;

· to plan the different foreseeable actions and interventions;

· to evaluate, choose, supply and receive the consumables to be purchased; 

· to define test methods and test procedures, sampling operations and analyses;

· to define and implement operating recording systems;

· to select the data and parameters to be gathered and to specify their frequency of observation and transport if necessary.

· to determine and implement new technical means if necessary (e.g. surveillance cameras, remote management, software, pollution warning systems,…);

· Maintenance

· to define and assign the maintenance tasks, specifying their frequency if necessary;

· to draw up the maintenance procedures and programs and to define the required intervention conditions;

· to identify and mark faulty equipment in view of its repair or replacement;

· to define and implement maintenance recording systems.

2. Water transport by pipes (see 7.4.3)

A tool, such as a mathematical model of the network, may be used in order to assess the transfer capacities of the network under real or simulated hydraulic situations.

Leak detection and repair programs may be implemented in order to prevent any deterioration in the hydraulic efficiency of the network, taking into account the service's economic and environmental constraints.

Depending on the sedimentation in pipes or their internal corrosion, rehabilitation campaigns (by flushing or cleaning) should be implemented in order to prevent deterioration in water quality and restore the original capacity of the pipes.

3. Emergency  provisions (see 7.4.5)

· Risk analysis

Emergency provisions are based on a risk analysis.  This analysis would detect critical equipment and identify phenomena likely to have a detrimental effect on the installations, on the operation of the service and on the environment.

Main risks are listed below (non-exhaustive list):

· failure of equipment and pipes;

· shortage or interruption of the power supply;

· shortage of treatment products;

· inadequate financial funding

· pollution or shortage of water resources; 

· malicious acts (contamination of water,….);

· exceptional natural events (earthquake, flooding, hurricane, lightning, fire,….).

A risk analysis grid should be drawn up so as to classify the above events in decreasing order of gravity, taking into account the type of dysfunction, its probable duration and frequency, and its different impacts.

· Preventive actions

On the basis of the risks previously analysed and classified, preventive actions should be worked out and economically evaluated, in order to eliminate or reduce the impacts of the events. 

These preventive actions may be as follow:

· to organize the use and the preventive maintenance of critical equipment;

· to review the availability of stocks (spare parts, stand-by equipment,…);

· to implement emergency alternatives such as interconnections with neighbouring services, degraded water supply services …;

· to protect existing facilities or design new facilities to cope with a detected risk (for instance: flooding, earthquake, ….).

· Emergency plan and crisis management

In liaison with the responsible body, drinking water supply companies should draw up an emergency plan that includes:

· the conditions of triggering the emergency plan;

· the definition of the internal organization procedure in emergency situation;

· the activation of the emergency solutions prepared in the preventive actions;

· methods and systems of communication, users included;

· updated telephone directory of those bodies, services, subcontractors, supplier, experts (chemistry, hydraulic, automation experts), users likely to be contacted.

The emergency plan should be tested and simulation exercises conducted in order to train the operating personnel in managing malfunctions and crisis. 

Experience of previous crisis and simulation exercises should be capitalized. 

4. Stockpiling and operation of auxiliary equipment and services (to 7.5.2)

Execution of the tasks and activities includes the availability of professional and appropriate equipment that has to be made available. This includes, for instance:

· measuring devices; 

· tools for construction, maintenance as well as stand-by and emergency service;

· work fixtures (e.g., for tapping supply pipes);

· protective equipment (e.g., gas detectors, roadblocks);

· personal safety equipment in accordance with the definitions of the regulations for the prevention of accidents;

· communication facilities;

· vehicles.

Unless the water service has out-sourced stand-by service (faults service, repair) to third-party companies, vehicles equipped with the most important tools and aids have to be kept ready for immediate dispatch in case of disturbances.

The water service must ensure that all tools and aids are in perfect working condition throughout their service life in accordance with the national laws and ordinances. To this end, status and function tests must be carried out at regular intervals. All tools and aids must be listed and test intervals must be traceably kept on file.

5. Human resources (see 7.5.5)

· Qualification

Tasks to be carried out by employees with direct responsibility must be assigned to those persons only who are qualified to perform such tasks. Employees must be capable of accomplishing the tasks assigned to them.

Furthermore, specially instructed, experienced or expert staff are required to carry out special activities, in accordance with legal provisions, the generally accepted Technical Rules and the regulations for the prevention of accidents. Before assigning a task it has to be shown that the relevant qualification requirements be met.

· Education and training

Any person(s) responsible for the planning, management, supervision and performance of the tasks and activities described in Section 6.3 up to 6.5 must maintain the level of knowledge required for their activity by attending suitable further education and training measures. The service management are responsible for carrying out sufficient and suitable in-service training measures and instructions at regular intervals.

Employees are obliged to pursue further vocational training measures. Having assessed the demand for further education, staff must attend training and further education seminars as part of their job and on special request by their superior.

All employees must be informed and instructed about the relevant legal provisions currently in force, the regulations for the prevention of accidents, and the Technical Rules and service instructions applying to their field of activity. Employees must be able to access the relevant documentation at all times. This applies especially to the areas of safety at work and environmental protection. Unless the above-mentioned regulations and legal provisions stipulate shorter periods, instructions on these areas must be given at least once a year.

Management components of a drinking water supply service
F.1
Activities management  

Activities should be managed on the various levels in the organisation. Activities are:

· policy making;

· strategy formulation;

· internal and external co-ordination;

· operation and control.

F.2
Process management

Process management of the activities in drinking water service should be carried out by means of:

· research/investigation and inspection (check);

· assessment (act);

· planning of measures (plan);

· realization of measures (do)

· Water resources management.

F.3
Resources management  

The following resources should be managed:

· personnel (human resources);

· financial (costs and benefits);

· service assets (see section 5.7).

Special consideration should be given to make best use of staff expertise.
F.4
Customer relations management  

Customer relations management includes:

· identification of customer needs and expectations;

· registration and handling of complaints;

· customer service;

· communication, education and information.

Special consideration should be given to achieving customer satisfaction.
Note:  For specifying the characteristics of the elements of service activities relating to drinking water supply services, in order to meet the customers expectations see the separate “Service to the customer” (Note: being developed by WG2 of ISO/TC224)
F.5
Information management  

Information management includes:

· registration of inventory data of the service;

· data management;

· evaluation of data; 

· evaluation and progress reports.

F.6
Asset management  

Asset management includes:

· monitoring of the condition components of the service;

· registration of data of the condition of the service;

· operating, maintaining or rehabilitating service infrastructure;

· optimising depreciation and reinvestment;

· risk management.

F.7
Water resources management.

Informative Annex C

Service Assessment Criteria
Informative Annex D
Performance Indicators
A recommended structure for a typical set of performance indicators and related components is illustrated in Figure 4, where the context information is structured into three groups: the service profile, the service profile and the region profile.

The service profile outlines the business context in which the organization operates. The service profile focuses mainly on the volumes managed, the physical assets, the technological means used to provide the services and on the demographic aspects of the customers. This profile requires more detail than the other service or region profiles because it also contains the descriptive information that is essential for the interpretation of the performance indicators. The region profile will be particularly relevant for comparisons between services, as it provides the information needed to understand the demographic, economic, geographical and environmental context within which each undertaker operates.
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Figure 4– Performance indicators and context information
The variables are the input data required for the assessment of the performance indicators and context information. The input data required by the Performance indicators and by the service and service profiles are typically service data, whereas for the region profile there is the need to use external data.
Service Assessment Criteria and related Performance Indicators

Applicable to Drinking Water Service Objectives

Related Service Assessment Criteria
Examples of a Performance Indicator

The primary objective of a drinking water supply service is to ensure a sufficient supply of safe and agreeable drinking water.  (Subsection 6.2)

Meeting or exceeding drinking water quality requirements (e.g., regulatory, guidelines, standards, etc.).

OR

Provide health warnings and mitigative action, such as alternative drinking water supply.
PI = Total number of reportable treated drinking water tests complying with legislation during the year x 100 / Total number of reportable treated drinking water tests.  (Unit = %) 

[Note: For further detail, the above indicator can be separated into microbial, chemical and radiological.]

PI = Number of waterborne disease cases x 100 / Total population served.  (Unit = %)
PI = Number of treated drinking water tests performed during the year x 100 / Number of treated drinking water tests requires by applicable standards or legislation during the year. (Unit = %)
PI = Number of Health Warnings x 100 / Number of Health Warnings required. (Unit = %)



Meeting or exceeding the quantity of drinking water necessary to meet the applicable minimum health requirements.
PI = Number of people not receiving the minimum quantity x 100  / Total population served (unit - %)

Meeting or exceeding the applicable minimum aesthetic requirements.
PI = Total number of reportable treated drinking water tests complying with requirements during the year / Total number of reportable treated drinking water tests. (Unit = %) 

[Note: For further detail, the above indicator can be separated into taste, odour, colour, temperature, etc.]



An objective of a drinking water supply service is to ensure that under normal conditions drinking water is available on a continuous basis.  (Subsection 6.3)

Maintenance of a positive pressure in the distribution system.
PI = Number of hours when the system is pressurized during the year x 100 / 24 x 365. (Unit = %)

PI  =Population subject to a drinking water interruption x duration of the interruption in hours x 100 / Population served x 24 x 365.  (Unit = %)



Maintenance of a pressure in the distribution system that is greater than minimum requirements.
PI = (number of delivery points that receive pressure equal to or above the declared target pressure level at the peak demand hour x 100 /Number of service connections. (Unit =  %)



Maintenance of an adequate quantity of drinking water in the distribution system that is greater than minimum requirements.
PI = Average drinking water consumed from public taps or standpipes per person per day.  (Unit = L/person/day)



Maintenance of a continuous supply of drinking water.
PI = Number of main failures per year / Total length of mains. (Unit = number/100 km/year)






The objective should also be to provide drinking water to critical customers or critical service areas during emergency situations and to restore service as quickly as possible when interruptions have occurred.  (Subsection 6.3)

Provision of alternative service delivery mechanisms
To be developed.

Meeting targeted risk levels.
To be developed by individual stakeholders or for individual risks, e.g., 

· % of distribution system that is earthquake proofed; 

· % of pumping stations that are flood proofed, 

· % of pumping stations that have independent back up power, 

· etc.


Assurance of service to sensitive/critical customers.
PI = Critical population covered by emergency plan x 100 / Total critical population.  (Unit = %)






An objective for a drinking water supply service is to ensure that the assets and operating capacity of the service perform optimally and adapt to changing needs and demands. (Subsection 6.4)

Adequacy of abstraction (removal) capacity.
PI = Average daily abstraction x 100 / Maximum abstraction capacity.  (Unit = %)

PI = Abstraction volume per minute / Maximum abstraction volume per minute.  (Unit = %)



Adequacy of treatment capacity.
PI = Maximum daily volume of drinking water treated per year x 100 / Maximum daily capacity of the treatment plants.  (Unit = %)



Adequacy of transport system capacity (raw and treated drinking water).
PI = Maximum daily volume of drinking water transported per year x 100 / Maximum daily capacity of the transport system.  (Unit = %)



Adequacy of distribution system capacity.
PI = Maximum daily volume of drinking water distributed per year x 100 / Maximum daily capacity of the distribution system X 365. (Unit = %)



Adequacy of storage capacity.
PI = Capacity of impounding reservoirs x 365 / authorized consumption (including exported drinking water) plus losses.  (Unit = days)

PI = Total capacity of treated drinking water reservoirs x 365 / Authorized consumption (including export) plus drinking water losses (Unit = days)



Adequacy of service pumping capacity.
PI = Average daily volume pumped x 100 / Maximum capacity.  (Unit = %)

PI = Number of pumps installed x 100 / Number of pumps operated.  (Unit = %)



Adequacy of human resources - qualified employees.
PI = Number of employees with university degrees appropriate to the job x 100 / Total number of employees.  (Unit =  %) 

PI = Number of employees with certification from tertiary education institutes, appropriate to the job  x 100 / Total number of employees.  (Unit = %)

PI = Total of the years of experience / Number of employees. (Unit = years)



Adequacy of continuing education and training.
PI = Number of training days annually / number of employees.  (Unit - days/employee/year)

[Note: PI can be broken into internal and external training days.]



Adequacy of occupational safety and health programs.
PI = Number of working accidents requiring medical care occurring during the year / Total number of full time equivalent employees.  (Unit = No./employee/year)

PI = Number of loss time accidents.  (Unit = Number)



Stability of workforce.
PI = Number of employees that leave x 100 / Total workforce.  (Unit = %)



Efficacy of workforce.
PI = Number of employees / 1000 connections.  (Unit = number) 


PI = Number of employees / million m3. (Unit = number)

PI = Length of transmission and distribution mains where at least hydrants and fittings were inspected during the year x 100 / Total mains length.  (Unit = %/year)



Adequacy of the level/frequency of planned maintenance, rehabilitation and replacement.
PI = Length of transmission and distribution mains maintained during the year x 100 / Total mains length.  (Units = %/year)

PI = Number of leaks detected and repaired due to active leakage control x 100 / Total mains length.  (Unit = %/year)


Adequacy of failure management.
PI = Number of unplanned maintenance or rehabilitation actions  x 100 / Total maintenance or rehabilitation actions.  (Unit =  %) 

PI = Duration of power failures / Number of power failures.  (Unit =  duration/failure)

PI = Energy available from back up power sources x 100 / Energy needed to operate the service.  (Unit = %)

PI = Mains failures per year / Total kilometres of mains. (Unit = number/km/year)



Adequacy of financial reserves
PI = Annual capital investment plus reserves  / Replacement value assets.  (Unit =  debt ratio)

PI = Total accumulated depreciation total of tangible fixed asset  /  Book cost of amortization object assets among tangible fixed asset) x 100  (unit = %)

Control of operations expenditures
PI = Yearly total of revenue water x 100 / Yearly total volume of drinking water supply.  (Unit = % - Revenue water ratio)
PI = (Business income + non-operating income) x 100 /  (Operating expenses + non-operating expenses).  (Unit = % - Ratio of current expense to current income)

PI = Revenue on water sales / Number of personnel belonging to profit and loss account.  ($/person) 
PI = Income bond interest x 100 / Revenue on water sales.  (Unit = % - Ratio of income bond interest for revenue on water sales)
PI = Unit tariff of water supply x 100 / cost to water supply.  (Unit = % - Ratio of tariff to production cost)




An objective for a drinking water supply service is to promote sustainable development of the community. (Subsection 6.5)

Ensuring that sustainability is considered in the planning of development.
PI = Active participation in planning events x 100 / Total planning events.  (Units = %)



Promoting understanding of the value of water.
PI = Number of students visited x 100 / Total student population.  (Unit = %)  

PI = Number of persons on plant tours / total population.  (Unit = %)  



Adequacy of coverage of service.
PI = Number of connections x 100 / Total number of buildings in service zone.  (Unit = %)

PI = Residential population served x 100 / Total population. (Unit = %)  

PI = Present population supplied x 100 / population in administrative district.  (Unit = %). 

[Note: these can be applied to each drinking water client category.]

Recognition as a “good corporate citizens”.
PI = Number of positive media reports x 100 / total media reports.  (Unit = %)
[Note: other PIs might be established for providing assistance to other water utility services;  providing assistance in local emergency response incidents.]

Transparency of information to all stakeholders regarding availability, quality, price, investment goals, etc. of water.
PI = Number of Freedom of Information requests responded to completely x100 / Total number of requests.  (Unit = %)

Provision of fire protection services.
PI = Number of hydrants / Total mains length
(Unit = number/km)






An objective for a drinking water supply service is to operate the service in a manner that minimizes adverse effects on the environment, and that remediates tangible past adverse effects. (Subsection 6.6)

Management of energy use.
PI = Green energy used  x 100 / Total energy used.  (Unit = %)
PI = Energy consumed per m3  produced in current year x 100 / Energy consumed per m3  produced in previous year.  (Unit = %)


Management of  the generation of environmental pollutants.
PI = Pollutants produced in current year x 100 / Pollutants produced in previous year.  (Unit = %)
PI = Chemicals used / cubic metres of water produced.  (Unit = kg/1000 m3)

PI = Pollutants released  in tons x 100 / Chemicals used in tons.  (Unit = %)


Management of sludge and other wastes.
PI = Recycled treatment process sludge x 100 / Total treatment sludge generated.  (Unit = %)
PI = Treated filter backwash x 100 / Total filter backwash.  (Unit = %)





Informative Annex E

IMPLEMENTATION OF A SET OF PERFORMANCE INDICATORS AND RELATED COMPONENTS

The implementation of a coherent set of performance indicators and related components be carefully planned. A possible implementation methodology is given in Figure B1 below.
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Figure E1 –– Phases of implementation of a set of performance indicators and related components

The first two phases are critical and should not be undervalued. The first one is the definition of the performance assessment policy within the service. If not part of a broader strategy of the organization where the performance indicators fit as key management tool, the effort tends to be useless, resulting into a waste of time and money.

The second phase requires the establishment of the performance indicators and includes all the preparatory tasks, ranging from the appointment of the team members and the definition of the indicators to be assessed until the definition of the data collection routines and preparation of written procedures.  

The following phases comprise data collection and performance indicators assessment, reporting and interpretation, and will be repeated on a routine basis with a pre-established frequency. Interpretation requires the comparison between the values obtained and target values or existing reference ranges. 

Although the full sequence of implementation phases is complete, the performance indicators would be ineffective if its use were not associated with the analysis of the deviations to target values, and with the identification and execution of measures for improvement. 

The systematic use of performance indicators allows for an effective monitoring of the management results. 

In some cases the analysis may lead to the conclusion that there is a need to revisit some steps of phases one and two. This critical analysis is desirable. However, it must be noted that changes in the initial performance indicators definitions may prevent future time comparisons, very important to keep track of the evolution of performance of a given aspect. 

A more detailed description follows:


Phase 1: Definition of the performance assessment policy

· Objective definition

Based on the profile defined, a team shall be appointed and briefed about the objectives and of the intended scope of application. The future collaborators within the service shall also be informed and motivated for the process since a very early stage.

· Definition of the scope of application

Before selecting the specific performance indicator to be adopted, the organization managers need to decide whether they prefer to use an ad hoc system, developed expressly for the objective defined, or an existing external performance indicator system (e.g. The IWA Performance Indicator system)

· Definition of the performance indicator team profile

It is recommended that the person in charge of coordinating the performance indicator assessment is a senior staff member, if necessary assisted by other collaborators; the participation in the performance indicators implementation process of decision-makers who are going to use the performance indicator values and representatives of the departments who need to provide data should be assured.

Phase 2: Establishment of the set of performance indicators and related components

· Appointment of a performance indicator team 

· Selection of the reference performance indicator system

Before selecting the specific performance indicators to be adopted, it has to be decided whether an ad hoc set of performance indicators and related components should be expressly developed for the objective defined, or an existing external performance indicator system is adopted (e.g. The IWA Performance Indicator system).

· Pre-selection of the relevant performance indicator

The selection of the final listing of performance indicator may be an iterative process. The experience of the decision-makers will allow for selecting a preliminary listing that may fit the objectives defined. The information that a given indicator can provide should be analyzed in accordance to the target assessment objectives and taking into account the confidence of the input data required. It is recommended that services use parsimony and start with a small number of indicators. Later on they can step by step embrace new indicators.

· Pre-selection of the relevant context information

· Identification of the data required for performance indicator assessment and context description

· Identification of data availability, reliability and accuracy

· Refinement of the performance indicator and the context information 
listings and/or of the data collecting procedures

The assessment of data availability, reliability and accuracy may require that some of the pre-selected performance indicators are abandoned or replaced, or that some improvements of the data measurement and collection procedures are implemented.

· Definition of data collection and performance indicator assessment frequencies and geographical scope

It is recommended to use the year as the basic assessment period. Shorter assessment periods may also be used for some indicators. The assessment period may vary from indicator to indicator. The geographical detail may be different from performance indicator to performance indicator as well: some indicators may be assessed only for the whole served area, whist other may be assessed also at more detailed levels, such as for individual distribution networks or sectors of networks.

· Selection or development of the supporting information system

The routine use of performance indicators requires that the information involved is well organized and archived. The type of information system to be used may range from a simple set of paper-based records to more complex computer-based systems, and should depend on the number, frequency and geographical scope of the set of performance indicators and related components. 

· Definition of the internal data flows & team-member responsibilities

· Elaboration of written data collection procedures 

Phase 3: Data collection, validation and input

· Taking into account the periods of reference and the geographical scope for the performance indicator assessment, the performance indicator team requests the data values to the respective responsible. 

· Depending on the internal procedure agreed, data input could be held directly by each respective responsible or collectively by the performance indicator team. 

Phase 4: Performance indicators assessment and overall reporting

· Performance indicator assessment is a fingertip task, provided that the data is correctly input, and an adequate software application is available. 

· Reports should be customized taking into account the intended use of the information.

· General reports may be limited to tables containing the results, but may also include graphical representations.

Phase 5: Result interpretation

· Internal comparisons are very important and effective, essential to monitor the effects of improvement measures.

· External comparisons may be very useful in early stages and induces improvement in latter stages.

Definition and implementation of improvement measures

· Based on the result interpretation, weaknesses are identified, and a diagnosis should be established. 

· From these, decision-makers should establish short, medium or long-term targets for improvement and implement the remedial measures. 

· The systematic use of the performance indicators will later on allow for monitoring the results and compare them with the initial targets. 

· Deviations should be carefully interpreted in order introduce corrective measures.

Informative Annex F

An example of a confidence-grading scheme

The quality of input data should be therefore assessed in terms of its accuracy and reliability: 

· The accuracy accounts for measurement errors in the acquisition of input data. Note: no measurement device is completely accurate, and some of the data to be used to assess the Performance indicators may have been obtained by less accurate methods.

· The reliability accounts for uncertainties in how reliable the source of the data may be.   Note: old records may be reliable in terms of depicting the current situation of assets. 

Reliability bands:

A - Highly reliable

Actual
Data based on sound records, procedures, investigations or analyses that are properly documented and recognized as the best available assessment methods.

Forecasts
Based on extrapolations of high-quality records covering or applicable to 100% of the service’s area, kept and updated for a minimum of five years (the forecast will have been reviewed during the reporting period).

B - Reliable

Actual
Generally as in band A, but with minor shortcomings, e.g.: some of the documentation is missing, the assessment is old, or some reliance on unconfirmed reports or some extrapolations are made.

Forecasts
Based on extrapolations of records covering or applicable to more than 50% of the service’s area, kept and updated for a minimum of five years. The forecast will have been reviewed during the previous two years.

C - Unreliable

Actual
Data based on extrapolation from a limited sample for which band A or B is available.

Forecasts
Based on extrapolations of records covering more than 30% of the service’s area. The forecast will have been reviewed during the previous five years.

D - Highly unreliable

Actual
Data based on unconfirmed verbal reports and/or cursory inspections or analysis.

Forecasts
Based on extrapolated information not complying with bands A, B or C.

Accuracy bands:
Accuracy is defined as the approximation between the result of a given measurement and the (conventionally) correct value for the variable to be measured. The accuracy bands presented below are based on the system adopted in England and Wales. They are to be applied to the measurement and not to the measuring equipment - for example, in some cases the equipment may be highly accurate but is used out of range. Whenever the measurement accuracy cannot be assessed, it should be graded as greater than 100%.

The accuracy bands suggested are: 

1. Better than or equal to +/- 1%

2. Not band 1, but better than or equal to +/- 5%

3. Not bands 1 or 2, but better than or equal to +/- 10%

4. Not bands 1, 2 or 3, but better than or equal to +/- 25%

5. Not bands 1, 2, 3 or 4 but better than or equal to +/- 50%

6. Not bands 1, 2, 3, 4 or 5 but better than or equal to +/- 100%

X. Values which fall outside the valid range, such as > 100%, or small numbers.

Overall confidence grades:

The confidence grades will be an alphanumeric code, which couples the reliability band and the accuracy band – for instance:

A2 -
Data based on sound records etc. (Highly Reliable, Band A) which is estimated to be within +/- 5% (Accuracy band 2).

C4 -
Data based on extrapolation form a limited sample (Unreliable, Band C), which is estimated to be within +/- 25% (Accuracy band 4).

The reliability and accuracy bands would form the matrix of confidence grades shown below:

Table 1. Matrix of confidence grades

Accuracy
Reliability bands

Bands (%)
A
B
C
D

[0; 1]
A1
++
++
++

]1; 5]
A2
B2
C2
++

]5; 10]
A3
B3
C3
D3

]10; 25]
A4
B4
C4
D4

]25; 50]
++
++
C5
D5

]50; 100]
++
++
++
D6

Note: ‘++’ indicates confidence grades that are considered to be incompatible

Confidence grades should be assessed for every water service and for every indicator, and the corresponding results reported as follows:

Table 2. Reporting of confidence grades (c.g.) for a sequence of years

Year
Result
‘short description’

PI1
‘short description’

PI2
‘short description’

PI3
‘short description’

PI4
‘short description’

PI5
‘short description’

PI…

1996
PI
20%
87%/year
34/m3
40/km sewer
55%/year
45%


c.g.
B3
(C4(
A2
A1
B3
A3

1997
PI
21%
86%/year
30/m3
45/km sewer
65%/year
45%


c.g.
A2
B3
A1
B1
B2
B2

1998
PI
23%
84%/year
31/m3
42/km sewer
67%/year
45%


c.g.
A1
C2
A1
A3
(B4(
A2

1999
PI
23%
85%/year
26/m3
40/km sewer
68%/year
45%


c.g.
B2
A3
A3
C1
C2
C1

...
...
...
...
...
...
...
...

Note: ‘( (’ means that the original values were corrected by the audit

To make it possible for comparisons to be carried out between services, confidence grades must be chosen appropriately and applied consistently. The descriptions outlined above are minimum values expected, to achieve the quality of information stated.

Clearly, “A1” or “A2” confidence grades can be achieved for some input variables, although they may not be generally attainable. Services are encouraged to aim for a grade of “B2” (i.e. good or excellent) or better.

Confidence grades can only be estimated directly for the variables. Based on these, PI confidence grades can either be assessed either quantitatively or - at least - qualitatively. 

Informative Annex G

Bibliography

National standards related with detailed referring information

French national standards
· NF P 15-900-2, “Local public services – Guidelines for drinking water supply and sewerage service activities – Part 1: Management of a sewerage network”, AFNOR, Paris; 2001;
· NF P 15-900-3, “Local public services – Guidelines for service activities relating to drinking water supply and sewerage – Part 3: 

· Management of a wastewater treatment system”, AFNOR, Paris; 2001; - NF P 15-900-1, “Local public services – Guidelines for service activities relating to drinking water supply and sewerage – Part 1 User services”, AFNOR, Paris; 2000

· NF P 15-900-4, “Local public services – Guidelines for service activities relating to drinking water supply and sewerage – Part 4 Management of drinking water system”, AFNOR, Paris; 2002.

IWA Publications
· IWA Performance Indicators for Water Supply Services; Manual of Best Practice Services (MBP), ISBN 1900222906, 174 p.; Matos, M. R.; Ashley, R.; Cardoso, M. A.; Duarte, P.; Molinari, A.; Shulz, A; London; 2003; Note – check reference accuracy

UK Government Publications
· OfWat, Confidence Grading Scheme; Office of Water Services, Return Reporting Requirements and Definitions Manual, UK; 2001.
DVGW Publications
-     Technical Safety Management (TSM) – a Means to Improve Reliability:  The DVGW integrated management system for operators.  [Note:  Thomas to send detailed reference for above.]
ISO Publications

-
ISO 9000 series (See section 5.1 Management Components and Requirements, General)
-
ISO 14000 series (See section 5.1 Management Components and Requirements, General)
WHO Publications

-
WHO Drinking Water Guidelines (See section 6.1 Protection of public health)

-
WHO Sanitation Guidelines - Domestic water quantity; service level and health (See section 6.1 Protection of public health) Guy Howard, Water Engineering and Development Centre, Loughborough University, UK, and Jamie Bartram, World Health Organization, Geneva, Switzerland, WHO/SDE/WSH/03.02, WHO, Geneva, 2003

AWWA Publications

-
QualServe,  [Note:  Jack Hoffbuhr to send the correct reference.]
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�Management self assessment may comprise the use of performance indicators, other management indicators (e.g. outsourcing rates) as well as other assessment tools, such as surveys and audits. This section is limited to performance indicators.
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