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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and

Interpational Standards are drafted in accordance with the rules given in the ISO/IEC Directives, K

The
adopfed by the technical committees are circulated to the member bodies for\Woting. Publi
Interpational Standard requires approval by at least 75 % of the member bodies casting a vote.

Attenftion is drawn to the possibility that some of the elements of this document may be the sub
rightg. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 24511 was prepared by Technical Committee ISO/TC 224 Setvice activities relating to dj
supply systems and wastewater systems - Quality criteria of the.service and performance indicatd

ISO 24511 is one of a series of standards addressing watép services. The full series consists of
Inter

ational Electrotechnical Commission (IEC) on all matters of electrotechnical standardization

main task of technical committees is to prepare International Standards. DraftyInternation

ational Standards:

IISO 24510, Activities relating to drinking water.and wastewater services — Guidelines for the
nd for the improvement of the service to users

ISO 24511, Activities relating to .dfinking water and wastewater services — Guidel,
nanagement of wastewater utilities. and for the assessment of wastewater services

ISO 24512, Activities relating* to drinking water and wastewater services — Guidel,
nanagement of drinking water utilities and for the assessment of drinking water services

ely with the
Part 2.

Al Standards
cation as an
ect of patent
rinking water
rs.

the following
assessment

hes for the

hes for the
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0.1

Water consti

2007(E)

tion

ords in bold are key terms which are defined in Clause 2.

Water issues: global context and policies framework

st

water resourges and the provision of access to drinking water and sanitation for the world’s populati

2000, the U
with national
drinking w.
referred to
sustainable
in Septembe
Mexico City
have develoj

The United |
(referred to
improved ac

ited Nations (UN) recognized that access to water is an essential human right, and in_Conjur
governments, it set ambitious goals (the “Millennium Development Goals”) to increase accs
er and wastewater services, including safe disposal or reuse of residues (heréinafter |
as “water services”), particularly in developing countries. Internationalv_conference
development and water (e.g. the World Summit on Sustainable Development in Johanne
2002, the third World Water Forum in Kyoto in March 2003 and the fourth' World Water For
in March 2006) have highlighted this issue, and UN agencies (including WHO and UNE
ed recommendations and programmes to establish a framework in which to advance.

Nations’ Commission on Sustainable Development (CSD13) has  emphasised that governn
as ‘relevant authorities” in this International Standard)\have a primary role in pron
Less to safe drinking water and basic sanitation throughlimproved governance at all level

appropriate
stakeholder
productive

declarations [from the Third and Fourth World Water Forum-recommended that governments endeavq

reinforce th
adequate w
key factor fof
Examples of

clear de

process

regulatid

informat

definitio of sanitary rules and organization for assessment of compliance;

enabling environments and regulatory frameworks,~with the active involvement ¢
. This process should incorporate institutional.selutions to make the water sector
nd the management of water resources more ‘sustainable. In this respect, the Minis
role of parliaments and local public authorities, particularly with regard to the provisi
ter services, and recognized that an effective collaboration with and between these actor
meeting water-related challenges and.goals.

key issues for efficient drinking water and sanitation services policy frameworks are:

inition of the roles of the different stakeholders;

n for watérwithdrawal and wastewater discharge;

onAo the users and to the communities.

ss to
pintly
5 on
sburg
im in
5CO)

nents
oting
5 and
f all
more
terial
ur to
bn of
5 is a

bs to assure conSistency between the policies regarding urban development and water dtility
infrastriicture;

0.2 Water utilities: general objectives

In addition to public health protection, sound management of the drinking water and wastewater utilities
(hereinafter jointly referred to as “water utilities”) is an essential element of integrated water resources
management. When applied to these utilities, sound management practices will contribute, both
quantitatively and qualitatively, to sustainable development. Sound utility management also contributes to
social cohesion and economic development of the communities served, because the quality and efficiency
of water services have implications for virtually all activities of society.

As water is considered a “social good” and activities related to water services support the three aspects
(economic, social and environmental) of sustainable development: it is logical that the management of
water utilities be transparent to and inclusive of all stakeholders identified in accordance with the local
context.

Vi © IS0 2007 — Al rights reserved
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There is a broad array of types of stakeholders that can play a role in activities related to water s
Examples of such stakeholders include:

governments or public agencies (international, national, regional or local) acting with legal
authority;

associations of the utilities themselves (e.g. international, regional/multinational and natio
water or wastewater associations;

autonomous bodies seeking to play an overview role (e.g. organizations concerned, s

ervices.

or legislative

nal drinking

uch as non-

overnmentar organizations),
sers and associations of water users.

The felationships between stakeholders and water utilities vary around the world, In.many co
are bodies that have responsibility (in whole or in part) for overseeing the activities\related to wa
whether the utilities are publicly or privately owned or operated and whether they are regulated
authorities or acting in a system of technical self-regulation. Standardization ‘and technical self-r
possible ways of ensuring involvement of all stakeholders and meeting the.subsidiarity principle.

The aim of water utilities is logically to offer services to everybody<n the area of responsibility,
and f[o provide users with a continuous supply of drinking water and the collection and

wastpwater, under economic and social conditions that are acceptable to the users and to the
utilities are expected to meet the requirements of relevant authorities and the expectations sp
respopnsible bodies in conjunction with the other stakeholders, while ensuring the long-term su

intries, there
ter services,
by relevant
pgulation are

of the utility,
treatment of
utility. Water
pcified by the
Stainability of

the gervice. In a context of scarcity of resources, including financial resources, it is advisable that the

invegtments made in installations be appropriate and that necessary attention be paid to proper
and ¢ffective use of the installations. It is advisablecthat water tariffs generally aim at meeting
princ
acces$s to water services.

advisable that the stakeholders, be-involved in both setting service objectives and a
Llacy and efficiency of service.

It is
adeq

0.3 | Objectives, content andimplementation of this International Standard
The
asse
with
orga
stak
scop

pbjective of this International Standard is to provide the relevant stakeholders with g

the overarching~goals set by the relevant authorities and by the international interg
izations notedvabove. This International Standard is intended to facilitate dialogue
holders, efiabling them to develop a mutual understanding of the functions and tasks that
b of water utilities.

The seriés of standards addressing water services consists of ISO 24510 (service-oriented), this|
Stanglard and 1SO 24512 (both management-oriented).

maintenance
ost-recovery

ples and at promoting efficiency in the use-of the resources, while striving to maintain affprdable basic

5sessing the

uidelines for

Esing and improving the service to users, and with guidance for managing water utilitiels, consistent

overnmental
between the
Fall within the

International

ISO 24510 addresses the following topics:

a brief description of the components of the service relating to the users;

core objectives for the service, with respect to users’ needs and expectations;
guidelines for satisfying users’ needs and expectations;

assessment criteria for service to users in accordance with the provided guidelines;

© 1SO 2007 — All rights reserved
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examples of performance indicators linked to the assessment criteria that can be used for assessing
the performance of the service.

This International Standard and I1ISO 24512 address the following topics:

a brief description of the physical/infrastructural and managerial/institutional components of water
utilities;

core objectives for water utilities, considered to be globally relevant at the broadest level;

guidelines for the management of the water utilities;

!

The perform
for purposes
universal set

s for the assessment of the water services with service assessment criteria related‘\to the

s, and performance indicators linked to these criteria.

guidelin
objectiv

ance indicators presented in this International Standard, ISO 24510 and 1SQ,24512 are s
of illustration, because assessing the service to users cannot be redugced to a sing
of performance indicators.

mply
le or

b fact
n the
se of

e.g.

The scope fgrmally excludes the installations inside a user’s premises. However,, attention is drawn to th
that the quality of the supplied water (or discharged wastewater) can be adyersely impacted betwee]
point-of-delijvery (or, in the case of wastewater, the point-of-collection), and the point-of-use (or, in ca
wastewater, |the point-of-discharge) by the installations inside the prémises. Some stakeholders
relevant authorities, owners, contractors and users, can have a role to play regarding this issue.

each

Because thel organization of water utilities falls within a legal and“institutional framework specific to

country, this
it define req
provision of

the responsiible bodies regarding the general organization and the management of their utilities.

International

favour any particular ownership or operational model:

The guidelin
expectations
expectations
ISO 24512 W
different cou
not always b
conditions, r
particularly r

International Standard does not prescribe the respective roles of various stakeholders, nor
uired internal organizations for local, regional or national bodies that can be involved i
vater services. In particular, this International Standard does not interfere with the free cho

Standard is applicable to publicly and privately owned and operated utilities alike, and doe

s given in this International Standard, ISO 24510 and 1SO 24512 focus on users’ need;s
and on the water services themselves, without imposing a means of meeting those need
the aim being to permit the hroadest possible use of this International Standard, ISO 2451
hile respecting the cultural, socio-economic, climatic, health and legislative characteristics

ntries and regions of the,world. It should therefore be understood that, in the short term, it

e possible to meet the expectations of local users. This can be due to factors such as cl
bsource availabilityrand difficulties relating to the economic sustainability of the water serv
pgarding financing and the users’ ability to pay for improvements. These conditions can lim

does
n the
ce of
This
s not

and
5 and
) and
bf the
might
mate
ices,
it the

achievement]
countries. H
allows for dif
flexibility in t
as consultati

of some oebjectives or restrict the implementation of some recommendations in develpping
pwever, this'International Standard is drafted with such constraints in mind and, for example,
fering levels of fixed networks and the need for on-site alternatives. Notwithstanding the negd for
erms$ of engineering and hardware, many recommendations in this International Standard,|such
br-mechanisms, are intended to apply universally.

In order to assess and improve the service to users and to ensure proper monitoring of the improvements,
an appropriate number of performance indicators (Pls) or other methods for checking compliance with
requirements can be established. The use of Pls is only one of the possible support tools for continuous
improvement. Stakeholders can select Pls from the examples given or develop other relevant Pls, taking into
account the principles described in this International Standard, ISO 24510 and 1SO 24512. The Pls logically
relate to the objectives for which they are defined through the assessment criteria, and are used to measure
performance. They can also be used to set required or targeted values. This International Standard does not
impose any specific indicator or any minimum value or performance range. It respects the principle of
adaptability to local contexts, facilitating local implementation.

While it is in no way intended that this International Standard, 1SO 24510 and ISO 24512, and more
specifically the performance indicators given as examples, be considered as a prerequisite or condition for
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the implementation of a water policy or for the financing of projects or programmes, they can serve to assess
progress towards policy goals and the objectives of financing programmes.

The objective of this International Standard, 1SO 24510 and 1SO 24512 is not to lay down systems of
specifications supporting direct certification of conformity, but to provide guidelines for the continuous
improvement and for the assessment of the service. Use of this International Standard, 1ISO 24510 and
ISO 24512 is voluntary, in accordance with I1SO rules.

This International Standard, ISO 24510 and ISO 24512 are consistent with the principle of the “plan-do-check-
act” (PDCA) approach: they propose a step-by-step process, from identifying the components and defining the
objectlves of the ut|I|ty to establlshmg performance mdncators with a Ioop back to the obJectlves and to the

i application of
12 does not
depepd upon adoption of the ISO 9000 series and/or the 1ISO 14000 series of standards.(Nevertheless, this
Interpational Standard, 1SO 24510 and ISO 24512 are consistent with those management systems
standards. Implementation of an overall ISO 9001 and/or ISO 14001 management system can| facilitate the
implgmentation of the guidelines contained within this International Standard, 1S©)24510 andq 1SO 24512;
conversely, these guidelines can help to achieve the technical provisions of IS©*9001 and I1$O 14001 for
organizations choosing to implement them.

Identify-physical and managenient components
(Clauses-3-and:5; Annexes B and-D)

A J

Define objecttves for the service
(Clause 4--AnnexC)

A J

guudelmes for-the:management of water:utilities
: (Clause-6;-AnnexC)

Y

Define assessment criteria
(Clauses 7; E:1T-and E:3)

A J

Define:performance indicators
(Clauses:8-and E:2;-AnnexF)

'

Assess performance vis objectives
(Clause:7)

R

Figure 1 — Content and application of this International Standard

© IS0 2007 — Al rights reserved iX
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0.4 Wastewater services

Wastewater systems are built and operated mainly to protect public health and the environment. The type
of wastewater system needs to be chosen and adapted in context with the density of the population, climatic
conditions, environmental requirements for treatment and the technical/socio-economical ability of the
responsible body to implement it, operate it and maintain it. It needs to be cost effective and sustainable, as
well as permitting phased development to overcome the financial constraints while not compromising the

stated object

ives.

Operationally, the broad objectives of a utility are to provide wastewater collection services on a continuous
or at least |nterm|ttent baS|s (dependlng on the service mechanlsm chosen) meetmg the related capacity

requirements pction
system.

Appropriately treated wastewater is eventually returned to the environment and can have significant impact
on both quarftity and quality of natural water resources.

Effective anfl safe management of residues resulting from wastewater treatment( )including their| final
disposal or reuse, is becoming increasingly important due to concerns about both ényironmental protgction
and resourcg conservation.

Since it ofter) has a lifetime stretching over several human generations, wastewater infrastructure nedds to

demonstrate
in nature an
service sust

d will be subject to public scrutiny and policy. Other criteria, such as cost/affordability
pinability, are addressed in appropriate clauses of this International Standard.

intergenerational equity. Consequently, a wastewater utility regardless of ownership, is public

and

© 1SO 2007 — All rights reserved
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Activities relating to drinking water and wastewater services —
Guidelines for the management of wastewater utilities and for
the assessment of wastewater services

1

This

assegsment of wastewater services.

This

does|not favour any particular ownership or operational model.

NOTH 1 Wastewater is always generated when water is used or consumed: Accordingly, sources of was
residgntial, industrial, commercial or institutional. Collected storm water{oh (melted) snow can also be
wastgwater, as it often carries contaminants and pathogens picked Gp from air or ground surfaces on its way to a

colledgtion system. In certain circumstances, especially in undeveloped areas, sanitary waste is collected i

form.

This
any |

The following are within the scope of this International Standard:

The fpllowing are-outside the scope of this International Standard:

NOTE 2

$cope

International Standard provides guidelines for the management of wastewater utilities

nternational Standard is applicable to publicly and privately owned and.operated wastewatg

International Standard addresses wastewater systems in their entirety and is applicable t
bvel of development (e.g. pit latrines, on-site sysiems, networks, treatment facilities).

the definition of a language common.to.different stakeholders;
objectives for the wastewater utility;
guidelines for the management of wastewater utilities;

gervice assessment Criteria and related examples of performance indicators, all without setti
alues or thresholds,

methods:of design and construction of wastewater systems;

and for the

r utilities, but

ewater can be
considered as

h an undiluted

D systems at

ng any target

of operation

legulation of the management structure and the methodology of wastewater service activities

and management;
regulation of the content of contracts or subcontracts;

topics related to the systems inside buildings, between the point-of-discharge and the point-o

services. It is therefore advisable to use these three International Standards in conjunction with each other.

f-collection.

This International Standard, 1SO 24510 and I1SO 24512 comprise a series of standards addressing water

NOTE 3 The list of terms and definitions in Clause 2 is common to this International Standard, ISO 24510 and
ISO 24512.
NOTE 4  Annex A contains three tables of correspondence between equivalent terms in English, French and Spanish.

© 1SO 2007 — All rights reserved
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2 Terms and definitions

For the purposes of this document, the following terms and definitions apply.
21

accuracy

closeness of agreement between a measure and the accepted reference value

NOTE 1  The term “accuracy”, when applied to a set of measures, involves a combination of random components and a
common systematic error or bias component.

NOTE 2  Ageptecfromt56-5+25-+4994-

2.2
affordability
ability to be gconomically bearable for the users (2.50)

NOTE THe affordability can be estimated through the degree to which charges for services)(2:44) can be pgid by
targeted socigd groups of users without significant adverse economic or social impact, taking inte account allowandes for
subsidies and|payment assistance programmes for low-income users.

23
assessment
process (2.31), or result of this process, comparing a specified subject matter to relevant references

24
asset
capital-forming goods used for the provision of the service (2.44)

NOTE 1 Agsets can be tangible or intangible. Examples of tahgible assets are: land, buildings, pipes, wells, fanks,
treatment plants, equipment, hardware. Examples of intangible assets are: software, databases.

NOTE 2  Contrary to consumables, assets can be depreciated in accounting systems.

25
asset management
processes (R.31) that enable a water utility (2.53) to direct, control and optimize the provision, maintenance
(2.19) and disposal of infrastructure (2.17) assets (2.4), including the necessary costs for spegcified
performances (2.24), over their lifé-cycle

2.6

availability
extent to whjch the infrastructure (2.17), assets (2.4), resources and employees of a water utility (2.53)
enable effecfive provision of services (2.44) to users (2.50) according to specified performances (2.24)

2.7
community
one or more natural or legal persons and, in accordance with national legislation or practice, their
associations, organizations or groups, having interests in the area where the service (2.44) is provided

2.8
confidence grade
assessment (2.3) of the quality (2.32) in terms of accuracy (2.1) and reliability (2.37)

29

connection

set of physical components ensuring the link between a point-of-delivery (2.26) and the local water main or
the point-of-collection (2.25) and the sewer

2 © 1SO 2007 — Al rights reserved
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NOTE 1 For drinking water systems (2.12), the term “service pipe” is currently used, but the connection can include
components other than the service pipe, such as valves, meters, etc.

NOTE 2 In English speaking countries, for wastewater systems (2.52), the term “drain” can also be used; the
connection can also be equipped with ancillaries.

210

coverage

extent to which the assets (2.4) of a water utility (2.53) allow services (2.44) to users (2.50), within its
defined area of responsibility

211
drinking water
water intended for human consumption

NOTH Requirements (2.40) for drinking water quality (2.32) specifications are generally laid-down By the national
relevant authorities (2.36). Guidelines are established by the World Health Organization (WHO):

212
drinkKing water system
tangible assets (2.4) necessary for abstracting, treating, distributing or supplying drinking water|2.11)

213
effectiveness
extent to which planned activities are realized and planned results‘achieved

[1SO P000:2005]

214
efficiency
relatibnship between the result achieved and the.resources used

[1SO P000:2005]

215
envifonment
surroundings in which an organization operates, including air, water, land, natural resources,|flora, fauna,
humans, and their interrelation

NOTH 1 Surroundings in_ this context extend from within an organization to the global system.
[ISO [14001:2004]

NOTH 2 For‘the "application of this International Standard, environment is considered as a specific stakgholder (2.47).
The interests of this specific stakeholder (2.47) can be represented by relevant authorities (2.36), by the]communities
(2.7) or by other groups, such as non-governmental organizations (NGOs).

216
indicator

parameter, or a value derived from parameters, which provides information about a subject matter with a
significance extending beyond that directly associated with a parameter value

NOTE 1 Adapted from OECD works on “Core sets of indicators for environmental performance reviews”[°l.

NOTE 2 Indicators can refer to context, conditions, means, activities or performances (2.24).
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217
infrastructure
system of tangible fixed assets (2.4) needed for the operation of a water utility (2.53)

NOTE 1  Adapted from ISO 9000:2005.

NOTE 2 It may also be necessary for the water utility (2.53) to use technical equipment for transport which is not fixed
(e.g. trucks, vans, bottles) on a permanent or occasional basis, or in emergency situations. It is advisable to reserve the
term “infrastructure” for fixed equipment and installations.

218
interruption
situation whdre the service (2.44) is not available

NOTE Inferruptions can be planned or unplanned.

219
maintenance
combination [of all technical, administrative and managerial actions during the life eycle of an asset|(2.4)
intended to retain it in, or restore it to, a state in which it can perform the required functien

2.20
management
coordinated activities to direct and control an organization

NOTE 1 In|[English, the term “management” sometimes refers to people,ti:era person or group of people with authority
and responsilility for the conduct and control of an organization. Whencfmanagement” is used in this sense, it ghould
always be uspd with some form of qualifier to avoid confusion with{the concept “management” defined abové¢. For
example, “mamagement shall...” is deprecated whereas “top management shall...” is acceptable.

[ISO 9000:2Q05]

NOTE 2 THe term “management” can be qualified by-a specific domain it addresses. Examples are: public phealth
management, jenvironmental management, risk management, etc.

2.21
management system
system to esfablish policy and objectiveés-and to achieve those objectives

[ISO 9000:2Q05]

NOTE A management system of a water utility (2.53) can include different management systems, such as a quality
(2.32) managgment system, ‘afinancial management system or an environmental management system.

2.22
on-site system
set of physical. assets (2.4) necessary for supplying drinking water (2.11) or collecting and trgating
wastewater (2:51-wi i onnection(2.9 - ; ; o o water utili 5h)

2.23

operator

person or organization performing day-to-day processes (2.31) and activities necessary for the provision of
the service (2.44)

NOTE 1 There can be one or several operators for a given water utility (2.53), e.g. distinct operators for installations
operation, billing and recovering service (2.44). Their missions are determined by the responsible body (2.42). An

operator may subcontract some of its operations to other contractors, if allowed by the responsible body.

NOTE 2  The operator(s) can be legally distinct, or not, from the responsible body (2.42). They can be public or
private. Examples where responsible body and operator are not legally distinct: a technical department in a municipality, a
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specific division of a regional authority. Examples of legally distinct entities: a public organization, a private corporate
company, a small contractor, an NGO, a cooperative.

NOTE 3

opera

2.24

te a piece of equipment or process (2.31).

performance
achievements of an activity, a process (2.31) or an organization

2.25
poin
(was

-of-collection

In the context of this International Standard, an “operator” is not a person employed within an organization to

ewater) physical fixed interface, upstream of which the water utility (2.53) does not hav

e the overall

access to the

hot have the

access to the

pollection and

legalresponsibility for the service (2.44) or infrastructure (2.17)

EXANIPLE The limit boundary between private and public property.

NOTH 1  The point-of-collection is generally defined in the service agreement (2.45).

NOTH 2 In general, the water utility employees have no legal empowerment for ebtaining direct physica
installations upstream of the point-of-collection.

2.26

point-of-delivery

(drinking water) physical fixed interface, downstream of which_the water utility (2.53) does
overgll legal responsibility for the service (2.44) or infrastructure (2.17)

EXAMPLES A connection (2.9) box, a meter, the limit boundary between public and private property.
NOTH 1  The point-of-delivery is generally defined in thé’service agreement (2.45).

NOTH 2 In general, water utility employees have-ho legal empowerment for obtaining direct physical
installations downstream of the point-of-delivery,

2,27

point-of-discharge

physical fixed interface where the ‘user (2.50) normally discharges wastewater (2.51) for its g
dispgsal

EXAMPLES A sink, a tdilet:

2.28

poin{-of-use

physical fixed interface where the user (2.50) normally takes the water for the intended use
EXAMPLES A tap, a public drinking fountain.

NOTI— 1 ThU 'JU;IIt Uf uostTrudart bU ;II FI ;VGtU T pub:;u pluyci"ty.

NOTE 2  The point-of-use can be the same as the point-of-delivery (2.26), e.g. in the case of a public drinking
fountain.

2.29

price

counterpart in money or alike paid for the supply or provision of a product or service (2.44)

NOTE When relevant, price is expressed relating to a unit of product or service.

EXAMPLE Price of a cubic metre of drinking water (2.11), price of a connection (2.9) of xx metres in

©1S0

2007 — All rights reserved

length.


https://standardsiso.com/api/?name=ed72cb18cbef7857ea87c61e72f3dcec

ISO 24511:

2.30
procedure

2007(E)

specified way of carrying out an activity or a process (2.31)

NOTE

2.31
process
set of interre

Procedures can be documented or undocumented.

lated or interacting activities which transforms inputs into outputs

[1SO 9000:2005]

2.32
quality
degree to wh

[ISO 9000:2(

NOTE TH
(2.51)]and qu

2.33
rate of retur|
percent mea

NOTE TH
2.34
registered u
customer
user (2.50) f

NOTE TH
e.g. a servic

as “customerell

2.35

operation on|
performanc

rehabilitatio[

2.36
relevant aut

ich a set of inherent characteristics fulfils requirements (2.40)

05]
blity of the service (2.44). This International Standard does not give specifications for product quality.
h

sure of project profitability, equal to project income divided by project investment

e time period of measurement can be annual or over the lifetime-of the investment.

Iser
br whom relevant information is recorded by.the responsible body (2.42) or operator (2.23

e term “customer” can be considered as_a synonym, given that a customer has a commercial relatio]
agreement (2.45), with the water utility~(2.53). The term “customer” is currently used in such expre
elations”.

an infrastructure
(2.24)

(2(17) that restores it to a defined level, or improves it to a higher le

hority

public body éntitled to.set general policies, plans or requirements (2.40), or to check compliance with

rules, concer
EXAMPLES
NOTE

2.37
reliability

ning all'the water utilities (2.53) included in its area of jurisdiction

National, regional or local governments, public agencies, regulators.

ere is a clear distinction between quality of the product [drinking water (2.17) or treated wastewater

hship,
Esions

el of

hese

For a given water utility, there can be several relevant authorities, which have jurisdiction in different domains.

(information) degree of confidence in the information for representing or for qualifying the relevant subject

matter

NOTE

Information can be data, indicators (2.16) or estimations.
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2.38

reliability

(asset, process) probability that a device, system, or process (2.31) will perform its prescribed function
without failure for a given time when operated correctly in a specified environment

2.39

repair

action on a non-conforming product, equipment or facility to make it acceptable for the intended use, but not
changing the original parameters of the product, equipment or facility

NOTE 1 Adapted from ISO 9000:2005.

NOTH 2 Repair includes remedial action taken on a previously conforming product to restore it for use,|e.g. as part of
mainfenance (2.19).

NOTHR 3  Repair can affect or change parts of the non-conforming product.

NOTH 4  Repair can be planned [e.g. preventive maintenance (2.19)] or unplanned (e.g. in‘the case of damage).

2.40
requ{rement
need|or expectation that is stated, generally implied or obligatory

[ISO P000:2005]

NOTH “Generally implied” means that it is custom or common practice for the drinking water or wastg¢water utilities,
the ugers (2.50) of the service (2.44) and other interested parties, that the need or expectation under cpnsideration is
impligd.

2.41
residues

subpfoducts resulting from the different processes (2.31) applied to drinking water (2.11) orf wastewater
(2.51

NOTH Residues can be liquid, solid, gasebus or mixtures.
EXAMPLES Sludge, septage, sandter grit, grease, debris.

242
resppnsible body
body| that has the overallytégal responsibility for providing drinking water (2.11) or wastewater (2.51)
services (2.44) for a given geographic area

EXAMPLE A.ocal or municipal government (i.e. for a village, town or city), a regional government, gr a national or
federal governmentthrough a specified agency, or a private company.

NOTH 1 \Phe responsible body can be public or private.

3 elevant authorities
(2.36); it generally establishes the strategy, the specific policies adapted to the characteristics of its area of responsibility
and the general organization of the relevant water utility (2.53).

NOTE 3  The responsible body can operate the water utility directly with its own means through an internal operator
[direct or internal management (2.20) or “in house”] or entrust one or several operators (2.23) for the operations
(“outsourced” or contracted management).

243

restriction

situation where the service (2.44) does not meet the availability conditions specified in the service
agreement (2.45)

NOTE Restrictions can be planned or unplanned.
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244
service
result of a process (2.31)

NOTE 1  Adapted from the definition of “product” in ISO 9000:2005.

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 product 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 provider of the
service and, in the first place, its user (2.50) and, in the second place, a stakeholder (2.47). Service is generally
intangible. Prgvision of a service can involve for example the following:

— activity pgrformed on a tangible product supplied by the user, e.g. wastewater (2.51),
— activity pgrformed on an intangible product coming from the user, e.g. processing new connection (2.9) requesis,
— delivery gf an intangible product, e.g. delivery of information,
— creation ¢f ambience for the user, e.g. reception offices.

NOTE 4  THe word “service” in common English can also refer to the entity providing the actions related to the subject
in question, as is implicit in such phrases as “bus service”, “police service”, *fire)service” and “water or wastgwater
service”. In th|s context and usage, “service” implies the entity that is delivering*the service, e.g. “the public transport of
passengers”, {the provision of public security”, “fire protection and response”sand “delivering drinking water or collecting
wastewater”. If “service” can be understood in this way, “water service” becomes synonymous with “water utility” (2.53);
hence in this Ipternational Standard, in order to avoid confusion, only the-définition in 2.44 applies.

2.45
service agrdement
establishment of an accord between the registered user (2.50) and the water utility (2.53) on the condjtions
of service (244) provisions

EXAMPLE A contract.
NOTE It nay be implicit or explicit.

2.46
service areq
local geographic area where anorganization has the legal or contractual responsibility to provide a sefrvice
(2.44)

NOTE THe service ,area“can be established by political boundaries (e.g. citywide utility), by legislative action} (e.g.
formation of a| utility district), or by interjurisdictional agreements [e.g. intercity agreements to provide wastewater [(2.51)
services].

2.47
stakeholder
person or group or organization having an interest in the performance (2.24) or success of an organization

EXAMPLES Users (2.50) and building owners, relevant authorities (2.36), responsible bodies (2.42), operators
(2.23), employees of the operator, external product suppliers and providers of other services (2.44), contractors,
communities (2.7), customers and environmental associations, financial institutions, scientific and technical
organizations, laboratories.

NOTE 1 Adapted from the definition of “interested party” in ISO 9000:2005.

NOTE 2 For the application of this International Standard, environment (2.15) is considered as a specific stakeholder
(see 2.15, Note 2).
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sustainable development
development that meets the needs of the present generation without compromising the ability of future
generations to meet their own needs

2.49
tariff

structured publicly available elements permitting calculation of the price (2.29) paid for a product or service

(2.44

)

EXAMPLE Flat (uniform) tariff for a cubic metre of drinking water (2.11), blocks with progressive

price:

2.50
user
persg
from

NOTE

NOTH
agricy

NOTH

s (2.29) prices of connections (7 Q) dnlnnnding on the pipe diameter

or decreasing

n, group or organization that benefits from drinking water (2.11) delivery and related servit
wastewater (2.51) service activities

1 Users are a category of stakeholder (2.47).

2 Users can belong to various economic sectors: domestic users,ccommerce, industry, terf
lture.

3  The term “consumer” can also be used, but in most countriesythe term “user” is more frequent

to pu

2.51

wastepwater
water arising from any combination of domestic, industrial or commercial activities, surface ru

acci
envi

NOTH
NOTH
2.52

wast|
tangi

wastg¢water residues (2.441)

2.53

wate(g utility

whol
treati
(2.51

lic services. It is not appropriate for wastewater services.

ntal sewer inflow/infiltration water and which’can include collected storm water, disch
onment (2.15) or sewer

1 The definition of wastewater in this laternational Standard also includes sanitary waste in undilut
2  Wastewater can flow in separate-or combined sewer systems.

pwater system
ple assets (2.4) necesSary for collecting, treating and disposing or reusing wastewater (2.5

set of ©rganization, processes (2.31), activities, means and resources necessary for
ng, distributing or supplying drinking water (2.11) or for collecting, treating and disposing of
and for providing the associated services (2.44)

tes (2.44), or

iary activities,

Wwhen referring

hoff and any
brged to the

ed form.

1), as well as

abstracting,
wastewater

NOT

! oome Key teatures 10r a water Utllity are:

— its mission, to provide drinking water services or wastewater services, or both:

— its physical area of responsibility and the population within this area,

— its responsible body (2.42),

— the general organization with the function of operator (2.23) being carried out by the responsible body, or by legally
distinct operator(s),

— the type of physical systems used to provide the services, with various degrees of centralization.
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dealing only with wastewater.

NOTE 3

“water utility” covers both.

NOTE 4

International Standard does not recommend using the term in this way.

3 Components of wastewater systems

3.1 Gene
A wastewate

collectio

disposal

See B.1.

Drinking water utility addresses a utility dealing only with drinking water; wastewater utility addresses a utility

When it is not necessary or it is difficult to make a distinction between responsible body and operator, the term

In common English, “water service” can be used as a synonym for “water utility” (see 2.44, Note 4), but this

al
I system generally comprises

h and transport of wastewater and residues removed from wastewater,

treatment of wastewater and residues removed from wastewater, and

reuse of residues.

3.2 Typeg of wastewater systems

The systems|

Schematic p
are shown in

Depending o

one or a few
See B.3.

3.3 Centr

3.31

The wastew|
wastewater 9
achieve the

(treated or uptreated). or separated residues from neighbouring centralized systems for further processing.

Components|

drains;

inte

stor:

10

can be centralized, decentralized for a small system-(subsystem) or on-site.

esentations showing the wastewater systems and the relations between the various compo
B.2 and B.3.

n the extent of the development of the)wastewater services in a particular country or area
of the above mentioned components of the system may be used (e.g. only collection, disp

hlized/decentralized systems

Collection and transport

pater collection._and transport system consists of networks with connections to the va
ources. Such-networks are furnished with the necessary equipment (e.g. gates, weirs, pum
collectiofnand transport function. In some cases, centralized systems will receive waste

nents

only
Dsal).

rious
DS) to
ivater

ofithe centralized system for collection and transport of wastewater may include:

sanitary/storm/combined sewers and auxiliaries including:
gravity sewers;

pressure/vacuum SEewers;

rceptors/trunk sewers;

age and retention basins;
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— pumping and storage facilities;

— overflow structures;

— bulk liquid carriers;

— monitoring/sampling/measuring/remote control facilities.
3.3.2 Treatment

Treatment of sanitary or municipal wastewater and the separated wastewater residues can include several
stag}?, depending on the nature and quality of the wastewater source and the disposal environnent (i.e. the

nature and size of the receiving body of water for liquids that are not reused) and disposal méthod for residues
that are not reused. Treatment stages can include mechanical treatment for removal of larger d¢bris such as
rags |land grit, as well as settling and removal of suspended solids, biological treatment for removal of the
dissglved organic contaminants, removal of nutrients such as nitrogen and phosphorus and disinfection of
final pffluents to remove/inactivate pathogens such as bacteria and viruses. In.general, treated wastewater
efflugnt is disposed of by direct discharge to a receiving body of water, infiltrated toland, or reused.
Wastewater treatment may include for centralized/decentralized systems:

— freatment inlet holding tanks,

— geptage receiving facilities,

— freatment facility inlet structures,

— fnonitoring/sampling/measuring/remote control fageilities,

— preliminary/primary/secondary/advanced tréatment and reuse/disposal facilities,
— discharge facilities/outfall structures,

— adour control facilities,

— ¢nergy recovery facilities,

— ¢ombined sewer overflow (CSO) treatment facilities, and

— ptorm water treatment facilities.

3.4 | On-site-systems

3.4.1] (Collection and transport

On-site systems may or may not include a wastewater collection network within the site. On-site systems may
also be connected to central systems by direct physical means or by transport vehicles.

On-site equipment for the collection of sanitary waste or wastewater may include:

a) pitlatrine, and

b) tank.

Transportation of sanitary waste, wastewater or wastewater residues from on-site systems includes:

— manually emptied storage tank,
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— vacuum

— small bo

emptied storage tank, and

re (diameter) system,

and is usually done by carrier.

3.4.2 Treatment

On-site treatment systems components can include:

— (grease traps,

— septic tq
— anaerob

—  wetland

nks,
c reactors,

agoons/pond systems,

— soakaways,

— reed beq

— evapora

S,

ion beds, and

— compostiing toilet.

3.5 Dispgsallreuse of residues

Residues, a
incinerated

Residues ar
or fertilizer p
through incin
Residue prog
— residue

— stah

— Ccon

— dew

eration with heat recovery.

5 handling/conditioning facilities such as:

atering/drying facilities;

essing and disposal system may include:

ilisation tanks (e7g. aerobic or anaerobic digesters with possible biogas recovery);

Hitioning\facilities (for physical and/or chemical conditioning of residues);

ter their processing using such methods™~as dewatering to reduce their volume, mgy be
sent by surface transport vehicles to a landfill site for permanent storage/burial.

increasingly finding reuse markets;\WWastewater residues may be reused for soil enhancgment
irposes (whether or not mixed with~0ther organic residuals) or may be used as an energy spurce

— composting facilities;

— residue

reuse/disposal facilities including:

— thermal destruction (e.g. incineration, gasification, with possible heat recovery);

— disposal buried in situ;

— dumping/landfill sites;

— beneficial application sites (e.g. agricultural, silvicultural land application sites).

12
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4 Objectives for the wastewater utility

4.1

411

—

General

The responsible body, in conjunction with its operator(s), if relevant, should establish for the
wastewater utility:

he objectives,

— all related requirements (mandatory or self-established), and

— Ell service assessment policy, taking into account relevant service assessment criteria and méasurements,

q

4

4.1.2

— ¢xpectations of the users and other stakeholders,
— the physical and management components of the wastewatertility,
— the financial resources available, and

— the affordability of service for the user.

41.3
and 3

414

— ¢valuation of the performanée by assessment.

41.5
the ¢
ISO ?

4.1.6
form

uch as performance indicators.
All these elements should take into account:
bgal requirements,

Bnd and urban planning and human settlement policies established by. the relevant authoritig

Figure 2 gives an example of possible relationships among stakeholders for establishin
Iso shows the relationships between objectives, service assessment criteria and performang

The management of a wastewater utility should include:

ormulation of objectives and service assessment criteria, and

The responsiblesbody should take into account the criterion of affordability for customers

The

i

g objectives,
e indicators.

when setting

ressed in the

bjectives for theZmanagement of a wastewater utility, in accordance with the guidamce given in
P4510.

Objectives are generally defined for a certain geographic area, and they should be exp
of service assessment criteria.

bbjectives specified in 4.2 to 4.7 are considered to be the principal objectives for wastev

ater utilities.

Service assessment criteria related to these objectives are discussed in 7.4. Possible actions that a
wastewater utility can undertake to achieve these objectives are shown in Annex C.
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|
In conjunction with
|

|
Operator

e plans the related

processes and
activities

e may add its own

——Responsible body

takes into account

A J

internal o ch'ufl'vc'o,

criteria and Pls

: Legal B set Relevant
as basis < requirements B authorities
v B
To be considered [ <+—| Best practices Users
Expectations - express |—| Other
Recommendations stakeholders
Guidelines —
establishes
Objectives

(Clause 4

Service assessment criteria
(7.6/Annex E)

Performance indicators
(Clause 8)

Figure 2 — Example of relevant relationships-among stakeholders for establishing objectives, se

assessment criteria and performance indicators

4.2 Protection of public health

A main objective of a wastewater utility should be to ensure the safe collection/transport, treatmen

disposal/reuge of wastewater and residues for the protection of human health and safety, while controllin

related emissgions.

Special precautions should be taken if the wastewater effluents or residues are reused. Such precautions

include additjonal treatment and minimizing risk to public health.

vice

and
g the

may

4.3 Meeting users’ needs and expectations

An objective of a wastewater utility should be to ensure service activities meet users’ needs and expectations.

For guidelines for the assessment and for the improvement of the service to users and the objectives and
guidelines to meet users’ needs and expectations, see ISO 24510.

4.4 Provision of services under normal and emergency situations

An objective of a wastewater utility should be to ensure that under normal conditions, the wastewater services
(collection, transport, treatment and disposal/reuse) are available on a continuous basis.

14
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Wastewater services may be interrupted by planned or emergency events. Where an emergency condition
applies, emergency plans and response actions should be initiated.

4.5 Sustainability of the wastewater utility

A wastewater utility should ensure that the assets are maintained and provide capacity to meet current and
future needs.

When a wastewater utility makes decisions which have cost impacts, it should ensure that appropriate
revenues (e.g. through corresponding service rates/tariffs/fees) will cover the related expenditures over time.

Wastewater utilities represent major social investments. It is usually expected they provide servi¢ge over many

decafles. Ensuring the sustainability of a wastewater utility over time is therefore a key“objective of its
manggement.
Environmental, economic and social changes will occur over the assets’ lifetime, “affecting yater source

availability as well as the needs for wastewater collection, treatment and disposal/reuse.| Appropriate

resodrces (e.g. financial) should be dedicated to meeting these needs, taking linto account qurrent social
consfraints without shifting the burden to future generations.

The vastewater utility should react to changes in the natural, economic and social environment, Bnd strive for
contihuous improvement, in protecting the environment and public health, taking into consideration the most
current research and appropriate technology.

4.6 | Promotion of sustainable development of the community

4.6.1| Wastewater utilities should address sustainable>development, i.e. the ability for the dommunity to
grow|and prosper within the environmental, infrastruictural and economic resources available [to it, without

limiting the use of those resources by future genérations. This includes contributing to and
sustdinable development by:

Mmplementing

promoting efficient use of resources thfough recycling and reuse, and

Ces.

instituting pollution prevention techniques by eliminating or separating pollutants at their sour

4.6.2
the o

In considering strategic- priorities for the management of wastewater, attention should als
verall management of water resources.

p be given to

Distinction can be made between quantitative and qualitative aspects of water management.

4.6.3
the fq

Quantitative~aspects of water management for the promotion of sustainable developm
llowing (in-the order of priority given):

ent comprise

a) efficientuse of water;

) |

c)

discharge.

4.6.4 Qualitative aspects of water management for the promotion of sustainable development comprise the
following (in the order of priority given):

a) pollution prevention;
b) separation of polluted flows from non-polluted flows;

c) removal and disposal/reuse of residues.
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4.7 Protection of the environment

4.7.1 Protection of the natural environment

Another objective of a wastewater utility should be to ensure the reliable collection/transport, treatment and
disposal/reuse of wastewater and residues for the protection of the natural environment, including:

— preservation/conservation of natural resources,

— control of overflows, and

— preserva

tion of flora and fauna.

4.7.2 Protgction of the built/public environment

A further obj
of wastewats

— value to

— asset va

pctive of a wastewater utility should be the safe collection/transport, treatment, and disposal/
r for the protection of the built/public environment, in order to ensure:

users and user safety,

lue and maintainability,

— functionality and value for the future,

— preventi
— control/n

— protectid

5 Manag
5.1 Gene
It is recom
encompasse
— activities
—  resource
— assets,

bn of pollution,
hinimization of flooding, and

n of amenity value (e.g. value for recreationalruses).

ement components of a wastewater utility

al

mended that the wastewater utility establish an integrated management approach
5 all the management-components for providing the wastewater services, consisting of:

and processes,

S,

— customer relations,

— information,

— environment, and

— risks.

Possible actions related to the management components addressed in 5.2 to 5.8 are given in Annex D.
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5.2 Activities and process management

There are many individual activities and processes (operations) within a wastewater utility. These are
undertaken at all levels within the hierarchy of the organization. Activities and process management include:

— policy-making,
— procedure development,

— strategy formulation,

— flegulatory compliance,
— ipternal and external coordination, and

— ¢perations/control/re-engineering of processes.

5.3 [ Resources management
Wastewater utilities usually have the following resources that should be managed:

— personnel (human resources),

~

— 1naterial and equipment (non-fixed assets, e.g. spare parts,vehicles, chemicals) (see also 5.4
— financial resources (revenue and expenditures), and

— natural resources (e.g. land).

5.4 | Asset management

Wastewater utilities have tangible and intangible assets. Tangible assets should be managed on & sustainable
life-cycle basis.

Management of the assets includes:

— fnaintaining an up-to;date system inventory,
— fnonitoring and documenting data,

— assessingssystem condition,

— planning; maintaining or rehabilitating the system,

4 H H ol H ' pu | H 4+ 4 pu |
— optinan IU UcpIcliativult ariu TCiive ot iicTiIt, artd
— identifying and managing risks.
All of these actions aim to ensure the serviceability of the assets.

5.5 Customer relations management

A wastewater utility exists to provide service to its users. Customer relations management is critical to the
success of the utility. Examples include:

— identifying user needs and expectations,
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accounti

striving to meet user needs and expectations,

registering and handling of complaints,

ng and billing, and

communicating, educating and disseminating information.

For further guidance, see ISO 24510.

5.6 Information management

In all wastewater services, information management is becoming increasingly important and a-featUre of
regulatory cgntrol programmes. Information management consists of:

— data maphagement

— acquisitipn,

— evaluatiopn,

— registratjon,

— updatind of data, and

— data disgemination.

Increasingly,| information needs to be communicated transparently within the utility as well as to relpvant
authorities, users and other stakeholders.

5.7 Envirpnmental management

The planned development of the wastewater system should be based on a long-term strategy for
environmentdl protection. It should involve.improving the wastewater system step by step, taking into acgount
the population and urbanization development, safeguarding public health and mitigation of flooding hazarfds.
5.8 Risk management

Risk managgment comprise$ proactive approaches taken to ensure the continuity of the service in emergency
situations, elg. technologdical” and other accidents, natural disasters (earthquake, extreme weather eyents,
etc.). Furthef proactive \measures include the prevention or response to criminal acts of vandaligm or
terrorism.

6 Guidelines forthemmamagement of wastewaterutitities

6.1

General

The task of the wastewater utility is to collect, transport, treat, dispose and/or reuse or facilitate the reuse of
wastewater and its residues, addressing all the components of the management of the wastewater utility as
stated in Clause 5 in order to fulfil the objectives as stated in Clause 4.

The organization's management structure should be designed to ensure the correct, effective and efficient
planning, implementation, monitoring and checking of all tasks, processes and activities. It should encompass
the full range of provided services or functions.

18
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Process management of and within wastewater utilities should be carried out using the methodology of “plan-
do-check-act”, as outlined below:

— plan: establish the objectives and processes necessary to deliver results in accordance with customer
requirements, the organization policies and legal requirements;

— do: implement the processes;

— check: monitor and measure processes and product against policies, objectives and requirements for the
product and report the results;

— 4ct Take actions to continually Improve process performance.
Centralized and on-site wastewater services should be improved and monitored to aid the, proteg¢tion of water

resodrces and of the receiving environment from pollution, and to ensure maximum recovery pnd reuse of
wastgwater and residues.

6.2 | Organization

6.2.1] General

The wastewater utility should establish and document a management system comprising its Hierarchy and
organizational structure, responsibilities and workflow.

Perigdic reviews of the management system should be carriéd“out to ensure proper application and continual
imprgvement.

Manggers and supervisors should periodically check-all legal and other requirements for compljance. If they
detegt non-compliance, they should initiate immediate remedial action. Should they detect non-gonformity or
devigtion in either the organizational responsibility, the workflow and/or the documented| regulations,
appropriate corrective action should be undertaken.

Manggement capability appropriate to the)organization is required.

Adequate financial capability and\funding should be provided to meet both the day-to-day opgrational and
sustdinable long-term (sustainable) capital requirements.

Consideration should be given to developing and making the best use of staff expertise.

At all levels, therefshould be sufficient staff with the necessary specialized education and| training. An
envirpnment of continuous education and training should also be established.

6.2.2| Organizational structure and responsibilities

The yastewater utility should define all tasks, competencies and the responsibilities relating to fhe activities.
The management structure and organization should be clearly defined o establish responsibilities to ensure
that all activities are completed correctly.

6.2.3 Organization of work flow

The wastewater utility should define the sequence of all essential operations required for the proper
performance of its tasks, processes and activities on the basis of its hierarchical organization (see Clause 5),
ensuring that both internal cooperation and the interfaces resulting from the integration of third-party
organizations are organized in a coordinated manner. More detailed working instructions (such as standard
operating procedures and operation and maintenance manuals) should be prepared whenever required, in
order to ensure the proper and expert handling of individual activities, adhering to applicable national or
generally accepted requirements or practices.
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There should be a clear definition of the type, scope and level of detail of the organization of workflow,
including the qualification level and in-service proficiency of the employees in charge of handling all tasks and

activities.

6.2.4 Operational documents and records

All tasks and activities as set out in Clause 5 should be properly documented and maintained as evidence of
its compliance.

Managers and supervisors should check these records at regular intervals.

All supervisid

If not stated
generally acq

Examples of
— plans an
— operatin
— financial
— employe
— test recg
— records

— contract

n and checking activities should be documented.

epted requirements or practices, every document should be kept on record for a defined pe
documents and records include:

d documentation of the system;

h instructions, diaries, records, and work rules;

records;

e records including training, occupational health and safety related records;

rds, proof of maintenance;

bf wastewater analysis, effluents and residues’quality and quantity;

Lal and legal affairs.

6.3 Plannjng and construction

The planning, development and constriction of the wastewater system should be based on a long

strategy for
environment

— local clin
— the popd

— the evol

safeguarding the residents™ health and safety, as well as protection of the natural and
It should be done by improving the wastewater system step by step, taking into account

hatic conditions,
lation and urbanization development,

Ition of the stakeholders' needs and expectations, and

otherwise in national legal provisions, license permits and official directions or the nati:rnally
i

od.

Hterm
built

— changes

in.the mandatory and legal requirements.

6.4 Operations and maintenance

6.4.1 General

Operations a

nd maintenance of the wastewater system can include:

a) service connection (control of quality of installation of the connection, control of the impact of industrial

connecti

20
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b) collection and transport (inspection and assessment of conditions of sewers and drains, rehabilitation of
sewers and drains, inspection of the on-site system at each emptying or residue removal operation,
inspection and maintenance of haulage tankers, etc.), and

c) treatment, reuse (if possible) or discharge/disposal of the treated wastewater and the separated
wastewater residues.

The wastewater operator should develop a plan for an operations and maintenance strategy, covering both
proactive and reactive activities. Proactive maintenance includes maintenance performed at planned,
condition orientated or scheduled intervals to prevent, minimize, or delay failures or shutdowns that result in
unplanned maintenance activities, or to ensure continued, efficient asset operation and to prolong asset life.
Correetive—er—reactive—mainterance—threludes—maintenrance—performed—folowing—ea—rfailure—er—shutdown, and
involyes activities necessary to repair or restore assets or systems of assets to a satisfactory conglition or level
of pefformance.

The activities and responsibilities of the wastewater operator should cover the aspects\listed belo:
— (Qperations,

— operational efficiency controls,

— 1naintenance (servicing, inspection, rehabilitation, repair),
— 1nonitoring of wastewater and residue quality and quantity,

— ¢ommissioning (stopping, re-starting, decommissioning); possibly in conjunction with thg responsible
body,

— froubleshooting (during and outside normal houfs of work),
— documentation, and
— gmergency response.

The management of all processes\ ‘with the wastewater utilities should be undertaken in a|manner that
optintizes the use of equipment.and resources involved.

6.4.2] Technical activities

6.4.211 Wastewater transport system

Wastewater cany'be transported by different means (pipelines, road tankers, etc.). The systen should be
operated inaccordance with its specifications. The proper operation of the wastewater transporf system may
requife in particular:

— controfting the transported wastewater quatity, quantity, flow vetocity;,
— adjusting gates and/or overflow weirs to the volume of wastewater transported, and

— driving, filling and emptying a fleet of tank cars.

6.4.2.2 Wastewater treatment facilities

The management of treatment and other processes by the wastewater utilities should be undertaken in a
manner that optimizes the use of equipment and resources involved.

Each unit of the wastewater treatment facilities should be operated in accordance with its specifications. The
proper operation of the treatment facilities may require in particular:
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wastewater or residues treated,

of receiving and dosing equipment,

6.4.2.3

The continuit
should be a
necessary st

Emergency
earthquakes

covering all these situations should be developed. When service is interrupted, the service should be res

as soon as p

For emerge
wastewater U

It is recomm
train the opsg
simulation ex

On the bas
economically

6.4.3 Supp

6.4.3.1

Written procg¢dures should be establishedfor both the procurement and stockpiling of all materials, equig
and products.

Clear and pr

Purchasing equipment, materials and products

controlling the disposal/reuse of waste and of residues, and

controlling the efficiency of the processes and establishing and monitoring critical control points.

Emergency provisions

adjusting the treatment processes and the type and volume of chemicals used to the characteristics of the

ensuring the regular supply of treatment products (e.g. chemicals), their correct storage and maintenance

y of provision of the wastewater service to users for protection of public health and enviror
eps to deal with emergency situations.

Situations can include technological failures (e.g. pipe failures) and natural disasters
and severe weather events), criminal acts (e.g. vandalism, and terrorism). Emergency

cy situations, in order to minimize the negative impacts -0n the wastewater service
tility should formulate an emergency response plan based oman’ assessment of risks.

rating personnel in managing emergency situations gExperience of previous emergencie
ercises should be documented.

s of the risks previously analysed and classified, preventive actions should be asse
evaluated and appropriate response initiated:

ort activities

pcise specifications-should be produced and conformity assessed.

Appropriate

The type of
chosen bas
commercial

quipment should be available to employees to carry out the tasks and activities.

ateriakused for wastewater system components (e.g. pipes, tanks, valves and gates) shou
on the quality of wastewater allowed to be discharged to the system, especially as it appl

ment

briority for the wastewater utility. The wastewater utility should therefore be prepared,to take the

(e.0.
plans
tored

pssible. Special attention should be given to the needs of critical users or critical service aregs.

the

bnded that the emergency plans be tested and that simulation exercises be conducted in ordler to

and

5sed,

ment

Id be
es to

nd,industrial discharges and takes into account the physical demands placed on the sy

stem

components duringimstattationmand-operatior:

These requirements should be included in both the procurement specifications and the installation and

operating ins

6.4.3.2

tructions for all such materials and components.

Contractual and legal affairs

All rights, permits and contracts (e.g. supply contracts, customer contracts) should be managed properly.
Specific attention should be paid to material requirements, discharge consents/discharge permits, rights to lay
sewers, easements for treatment and disposal facilities.
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6.4.3.3  Accounting/billing
The accounting system should take into account all costs and may include environmental and resource costs.

If users are charged for the provision of wastewater, fees may reflect the full or partial costs of the wastewater
utility, in accordance with applicable social policies. The calculation of the fee should be transparent.

6.4.3.4 Human resources

The wastewater utility should ensure that all employees are educated, trained and qualified for the tasks to be
carried out.

6.4.3|5 Protection of labour
The wastewater utility should provide a safe environment, appropriate equipment (€)g- pefsonal safety
equigment) and work procedures. The personnel concerned should receive instruction and training on working

safely, with routine follow-up training as appropriate. Attention should be paid to thecoccupationall health for all
persannel with respect to specific risks in operating wastewater systems.

6.4.316 Outsourcing

When outsourcing work to a contractor, the responsibility for the overall service should remain with the
wastg¢water utility. Consequently, the utility should specify that the contractor for the outsourced work

— has all the necessary personnel and material resources to.de the work,
— ip capable of ensuring the proper monitoring and chegking of its own activities,

— :Las staff of suitable skills, reliability and efficiency, as well as having the technical and expert knowledge
quired to perform the tasks in question, and

— 1eports reliably and regularly on its activities and the conditions of its contract.

6.4.3|7 Protection of the environment

Planing the development of (the wastewater system should be based on a long-term |strategy for
envirpbnmental protection, by improving the wastewater system step-by-step, taking into account:

— the population and_urbanization development,

— the possibilitieS:for wastewater management and the reuse of treated effluents and residues,|and

— the safeguarding of public health and the protection of water sources.

The gnvirenmental impacts addressed cover more than just water-related issues, and may be permanent or
tempprary

Environmental management is an essential part of operating a wastewater utility and for planning its future
development.

Examples of environmental management, in addition to the items mentioned above under planning, include
minimizing impacts of construction and repair activities (e.g. noise, community disruption).
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6.4.3.8 Public awareness and communications
The wastewater utility should develop and implement:

— activities to raise public awareness regarding the importance and costs of operations of the wastewater
collection and treatment services, as well as disposal/reuse of treated wastewater and residues;

— programmes to communicate with the public regarding levels of service, customer needs, protection of
water resources and economic/social/environmental sustainability of wastewater services.

7 Assestment of water services

7.1 General
Assessment|as a process should be managed to achieve a clear and precise purposéand refer tp the
gtg()a.ctives oytlined in Clause 4. The following should be established as part of a comprehensive policy| (see
— the goalland scope of the assessment (see 7.3);

— the partips involved in the assessment (see 7.4);

— the methodology of assessment (see 7.5);

— the necgssary service assessment criteria (see 7.6);

— the resoprces necessary to conduct the assessment (sege 7.7);

— the prodpction of output and recommendations for.the use of the output (7.8).

How and by whom the assessment information is\to be used, should also be identified.

If not precisely specified, the assessment can cause confusion or conflicts among the parties involved.
There is a grpat variety of types of assessment, depending on the characteristics listed above.

EXAMPLE Environmental performance assessment, conformity assessment relating to best practice] risk
assessment, gudits.

The output df this process'(i.e. assessment as a result) should facilitate the further decision-making process
for the stakeholder requesting the assessment.

7.2 AsseTsment policy

The responsible body should establish a comprehensive policy for the assessment of service.

A sound assessment policy is a key component of the continuous improvement of the service. It should give a
general framework for the assessment. It facilitates the determination of the actual situation and how strategic
planning and decision making influences performance.

The assessment policy should address the overall efficiency and effectiveness of the strategic planning and
decision-making activities. It should be designed to encompass all of the various management systems and
procedures, and include self-assessment in the management component.

It should assist in the measurement of achievements of the various functions and activities performed for
providing the services, closing the cycle and linking
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the set of objectives stipulated in Clause 4,
the guidelines for satisfying users’ needs and expectations in Clause 5, and

the selected assessment criteria in Clause 6.

Assessment should be designed and implemented as a tool for promoting the development of collective

learn

7.3

ing and feedback to decision making.

Goal and scope of the assessment

The
met.

The ¢
This

Servi
the o
the o

Part

asse
Asse
I1ISO ]

With
recor
direc

hpeneral goal of assessment is to check if the water service objectives concerning the use
Dbjectives for the service to users are defined in Clause 4.

oal and scope for a specific assessment should be clearly defined.
nternational Standard does not deal with the assessment of the management\of the utility.

ce assessments should be focused on service performance, on the satisfaction of users an
bjectives for the service, but not on the means used or the detailed organization implemente
bjectives.

Df the assessment of water services deals with the assessment/of service to users. For ser
ssment should focus on the interface between the utility and the user (e.g. measuring user
ssment of service to users should involve effectively thé users in the process. More guidan
4510 for identifying users' expectations and their critefia for assessing the quality of the ser

regard to assessment of water services (in addition to the assessment of service to users
hmendation is to focus on the service performiance. Nevertheless, some activities do no
measurement of their performance. In such cases, indirect assessment of the perform

accomplished through the evaluation of somie management systems (e.g. risk managem

mandg

7.4

gement, asset management).

Parties involved in the assessment

The lesponsible parties and allother parties (e.g. the assessment team) involved in the assessm:d

clear
shou

y defined. Their responsibilities, their role in the process and the framework of operation f
d be specified.

When the responsible)body and the operator(s) are not the same legal body, assessment proc

fixed
asse
Cono
relev

by legal requirements from the relevant authorities, should be agreed to in advance to pro
ssment results from all involved parties, in accordance with respective rights and re
erning <service to users, the responsible body and its operator(s) should take a consis
Ant to'\the assessment procedures concerning service to users.

7.5

s have been

d on meeting
i for meeting

ice to users,
satisfaction).
Ce is given in
ice.

, the general
fit well with
Bance can be
ent, security

ent should be
br each party

bdures, if not
ide coherent
Eponsibilities.
tent position

Viethodology oT assessment

Due to the diversity of legal, institutional and managerial systems governing water services, this International
Standard does not present detailed service assessment procedures. However, this International Standard
should be used to configure assessment procedures appropriate to local conditions.

The selection of the assessment tools should fit the assessment goals and scope. Performance indicator
systems are one of these tools (see Clause 8).

NOTE
investors.

In some cases, specifications for assessments can be required by relevant authorities or by financial

© 1SO 2007 — Al rights reserved 25


https://standardsiso.com/api/?name=ed72cb18cbef7857ea87c61e72f3dcec

ISO 24511:2007(E)

Assessment

duplicati

gained.

methodology and procedures should be:

developed with a capacity for repeated measurement to determine trends;

on;

periodically reviewed to check their efficiency and effectiveness, paying attention notably to avoidance of

flexible to adjust to changes in goals, framework, assessment criteria and indicators as new insights are

Some types of assessment procedures may be already standardized. In such cases, it is recommended that

the relevant
EXAMPLE
If, at a geog

services, thd
user satisfac

7.6 Servic

The necessary service assessment criteria should be selected in accordance with the objectives

requirementg

Service asse
shows, for o
are given in

It should be noticed that a service assessment criteria can:bé’related to more than one objective.

EXAMPLE

Objective:

Possible seryice assessment criteria:

safe and
adequatsg
sufficient
adequatsg

safe disp

ftandards be used.
Review [ISO 9000:2005, 3.8.7]; environmental performance evaluation [ISO 14031:1999, 2 9}.
raphically relevant level (country, region and city), specifications are established for the

n these specifications should also include provisions concerning assessment’processes
ion).

te assessment criteria

of interest as determined by stakeholders taking into accountlocal conditions.

ne of the objectives proposed in Clause 4, possible service assessment criteria. More exar
Annex E.

Protection of public health

complete collection of wastewater discharged
hydraulic capacity for safe transport
collection system'robustness and integrity
and safe wastewater treatment

bsal/reuse of treated wastewater and the separated wastewater residues

vater
(e.g.

and

ssment criteria are the link between objectives and petformance indicators. The example tbelow

hples

7.7 Resources to conduct the assessment

The responsible party for the assessment should ensure that the necessary resources, including human,
financial, organizational and required information technology, are available. The team with the responsibility
for carrying out the assessment should be clearly defined. This team should be empowered to specify and
steer the assessment process within the given framework (e.g. goals, scope, resources, parties involved,
methodology, outputs).

26
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7.8 The production of output and recommendations for the use of the output

The output of assessment should be a report about the assessment process and its results. It should include
additional guidelines for the use of these outputs. The output should make transparent the distinction between
the defined targets and the actual service.

8 Performance indicators

8.1 General

Perfgrmance indicators are used to measure the efficiency and effectiveness of a utility 4h jachieving its
objeqtives (particularly those identified in Clause 4).

Perfgrmance indicator systems should be considered as a key assessment tool among the vatious existing
assegsment tools (see Clause 7).

Perfgrmance indicators should be used within the context of a comprehensive service assessinent system.

This pystem should include, amongst other tools, a coherent set of indicator§-and the related conpponents that
allowfor a clear definition of these performance indicators and assist in theirinterpretation.

8.2 | Performance indicators systems

8.2.1| Key components of a performance indicator system

A pefformance indicator system comprises a set of the fallowing key components:
— performance indicators,

— ¢ontext information, and

— VYariables.

In addition, specific targets for eaeh indicator should be established and routinely monitored,|tracked and
adjugted as needed.

8.2.2| Performance indicators

Individual performance indicators should be unique and collectively appropriate for representing the relevant
aspefts of the serviCe in a true and unbiased way.

Each| performance indicator should:

— tfe clearly defined, with a concise and unequivocal interpretation;

— be assessed from variables that are easily and reliably measured at a reasonable cost;
— contribute to the expression of the level of actual performance achieved in a certain area;

— be related to a specified geographical area (and, in the case of comparison analysis, it should be for the
same geographical area);

— be related to a specific time period (e.g. annual, quarterly);
— allow for a clear comparison with targeted objectives and simplify an otherwise complex analysis;

— be verifiable;
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be simple and easy to understand;

be objective and avoid any personal or subjective appraisal.

Performance indicators are typically expressed as ratios between variables. These ratios may be
commensurate (e.g. %) or non-commensurate (e.g. $/m3). In the case of non-commensurate ratios, the
denominator should represent one dimension of the system (e.g. number of service connections; total water
main length; annual costs). This allows for comparisons through time, or between systems.

Variables that may vary substantially in time (e.g. annual extraction/discharge volumes), particularly if not
under the control of the utility, should be avoided as denominators in the indicator ratios. An exception can be

made when

A clear prodessing rule should be defined for calculating each indicator. The rule should specify all the
variables required and their algebraic combination. The variables may be data generated and managed yvithin
the utility (utility data) or externally (external data). In either case, the quality of the data should 'be ass¢ssed
(see 8.3) and verified. The interpretation of the performance indicators should not be carried’out without taking
into account the context, particularly if it is based on comparisons with other cases. Therefore, complemgntary
to the perforfnance indicators, the context information should consider also the characteristics of the system

and the regign in which the services are provided.

Additional information on performance indicators and grading systems for performance indicators are projided

in Annexes B and F.

8.2.3 Variables

Each variablé should:

a)

b)

c)

fit the ddfinition of the performance indicator or context.information it is used for;

refer to the same geographical area and the same~period of time or reference date as the performance
indicaton or context information it will be used for;

be as reljiable and accurate as the decisions’made based on it require.

Some of the| variables are external data)and mainly informative, and their availability, accuracy, refefence
dates and limits of the corresponding.geographical area is generally out of the control of the utility. In this

case, variables should also:

8.2.4 Context.information

whenevér possible be callected from official sources, which include information on the accuracy and
reliability of the variahle(s);

be essential for the performance indicator assessment or interpretation.

Context information defines inherent characteristics of a system that are relevant for the interpretation of the
performance indicators. There are two possible types of context information:

28

information describing pure context and external factors that are not under the control of the utility (e.qg.
demographics, topography, climate), and

characteristics that can only be influenced by management decisions in the long term (e.g. age of the
infrastructures).
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8.3 Quality of the information
The quality of the data should reflect the importance of the assessment being conducted.

A scheme providing information on data quality is needed so that users of the performance indicators and
context information are aware of the reliability of the information available. The value of the performance
indicators can be questionable without this scheme.

The confidence grade of a performance indicator can be assessed 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 evaluating the reliability of the source of the data.

An example of a confidence-grading scheme is presented in Annex F.

8.4 | Example of a performance indicator
Perfgrmance indicators are relevant to service assessment criteria to which theyxlink. The example below
shows, for one of the objectives proposed in Clause 4, possible performance jindicators relevant|to one of the
servigce assessment criteria shown in 7.6. More examples are given in Annex-E.
EXAMPLE

Objegtive: protection of public health

The main objective of a wastewater utility should be to ensure safe collection, treatment, disposal/reuse of Wastewater for
the prptection of human health and safety.

Poss|ble service assessment criteria: safe discharge of wastewater

Possj|ble performance indicator: discharge from-WWTPs (Wastewater Treatment Plants) into the receiving bodies
complying with discharge consents

Performance indicator: WWTPs complianee with discharge consents (%)

Defipition: percentage of the population equivalent (if applicable) that is served by wastewater treatmept plants that
comply with the applicable discharge consents

Prog¢essing rule: [population equivalent that is served by wastewater treatment plants complying with applicable
stanfards (number)] x.100 / [population equivalent served by wastewater treatment plants managed by the| utility
(number)]

Comment: Each) responsible body should establish legislated requirements for safe discharge consents|from WWTP
into [the environment and use acceptable methods of measurement. Discharge consents refer to the effluent quality
stanpards ‘\that apply. The compliance is assessed regarding the loads or concentrations and their potential
envifonmental impacts. This indicator should normally be assessed for one-year period. It may also be fassessed for
peri norter than one year, pu pecla dare reguired In resu nterpretation when used for internal or external
comparisons.

IWA code: wEn1
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Annex A
(informative)

Tables of corresponding terms in English, French and Spanish

This annex contains three tables of correspondence between equivalent terms in English, French and
Spanish. Table A.1 lists the English terms defined in Clause 2 in alphabetical order together with the
corresponding French and Spanish terms. Table A.2 lists the French terms in alphabetical order together with
the correspopding English and Spanish terms. Table A.3 lists the Spanish terms in alphabetical order together

with the corr

sponding English and French terms.

Table A.1 — Table of corresponding terms, English alphabetical order

Numerical ferm English French Spanish
21 accuracy exactitude exactitud
2.2 affordability accessibilité économique asequibilidad
23 assessment évaluation evaluacion
24 asset bien activo
25 asset management gestion du patrimoine gestion de infraestructura
2.6 availability disponibilité disponibilidad
2.7 community communauté comunidad
2.8 confidence grade niveau de confiance nivel de confianza
29 connection branchement conexion
210 coverage couverture cobertura
2.1 drinking water eau potable agua potable
212 drinking water system systéme d'alimentation en eau |sistema de agua potable
potable
213 effectiveness efficacité eficacia
214 efficiency efficience eficiencia
215 environment environnement medio ambiente
2.16 indicator indicateur indicador
217 infrastructure infrastructures infraestructura
2.18 interruption interruption interrupcion
2.19 mainterance mainterance mantenimiento
2.20 management management gestion
2.21 management system systéeme de management sistema de gestion
2.22 on-site system systeme autonome sistema local
2.23 operator opérateur operador
2.24 performance performance desempefio
2.25 point-of-collection point de collecte punto de recoleccion
2.26 point-of-delivery point de livraison punto de suministro
30 © 1SO 2007 — Al rights reserved
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Numerical term

English

French

Spanish

2.27 point-of-discharge point de rejet punto de descarga
2.28 point-of-use point de consommation punto de uso
2.29 price prix precio
2.30 procedure procédure procedimiento
2.31 process processus proceso
2.32 quality qualité calidad
2.33 rate of return taux de retour tasa de retorno
2.34 registered user abonné cliente registrado
2.35 rehabilitation réhabilitation rehabilitacion
2.36 relevant authority pouvoirs publics autoridad competgnte
2.38 reliability fiabilité confiabilidad
(asset or process) (bien ou processus) (activo o proceso)
2.37 reliability fiabilité credibilidad
(information) (informations) ({informacion)
2.39 repair réparation reparacion
2.40 requirement exigence requisito
2.41 residues résidus residuos
242 responsible body organisme responsable organismo respongable
2.43 restriction restriction restriccion
2.44 service service servicio
2.45 service agreement contrat d'abonnement acuerdo de servicip
2.46 service area zone de compétence area de servicio
2.47 stakeholder partie intéressée parte interesada
2.48 sustainable.development développement durable desarrollo sostenilple
2.49 tariff tarif tarifa
2.50 user usager usuario
2.51 wastewater eaux usées agua residual
2.52 wastewater system systéme d'assainissement sistema de agua residual
2.53 water utility service public de I'eau entidad prestadora de
serviciosde agua
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Table A.2 — Table of corresponding terms, French alphabetical order

Numerical term

French

English

Spanish

2.34 abonné registered user cliente registrado
2.2 accessibilité économique affordability asequibilidad
24 bien asset activo
29 branchement connection conexion
2.7 communauté community comunidad
2.45 contrat d'abonnement service agreement acuerdo de servicio
2.10 couverture coverage cobertura
2.48 développement durable sustainable development desarrollo sostenible
2.6 disponibilité availability disponibilidad
2.1 eau potable drinking water agua potable
2.51 eaux usées wastewater agua residual
213 efficacité effectiveness eficacia
214 efficience efficiency eficiencia
215 environnement environment medio ambiente
23 évaluation assessment evaluacion
21 exactitude accuracy exactitud
2.40 exigence requirement requisito
2.38 fiabilité reliability confiabilidad
(bien ou processus) (asset or process) (activo o proceso)
2.37 fiabilité reliability credibilidad
(informations) (information) (informacién)
25 gestion du patrimoine asset management gestion de infraestructura
2.16 indicateur indicator indicador
217 infrastructures infrastructure infraestructura
218 interruption interruption interrupcion
219 maintenance maintenance mantenimiento
2.20 management management gestiéon
2.8 niveau de confiance confidence grade nivel de confianza
2.23 opérateur operator operador
2.42 organisme responsable responsible body organismo responsable
2.47 partie intéressée stakeholder parte interesada
2.24 performance performance desempefio
2.25 point de collecte point-of-collection punto de recoleccion
2.28 point de consommation point-of-use punto de uso
2.26 point de livraison point-of-delivery punto de suministro
2.27 point de rejet point-of-discharge punto de descarga
2.36 pouvoirs publics relevant authority autoridad competente
2.29 prix price precio
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Numerical term

French

English

Spanish

2.30 procédure procedure procedimiento

2.31 processus process proceso

2.32 qualité quality calidad

2.35 réhabilitation rehabilitation rehabilitacion

2.39 réparation repair reparacion

2.41 résidus residues residuos

2.43 restriction restriction restriccion

2.44 service service servicio

2.53 service public de I'eau water utility entidad.prestadorg de

serviciosde agua

2.22 systéme autonome on-site system sistema local

212 systeme d'alimentation en eau | drinking water system sistema de agua pptable
potable

2.52 systéme d'assainissement wastewater system sistema de agua r¢sidual

2.21 systéme de management management system sistema de gestior

2.49 tarif tariff tarifa

2.33 taux de retour rate of return tasa de retorno

2.50 usager user usuario

2.46 zone de compétence service area area de servicio
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Table A.3 — Table of corresponding terms, Spanish alphabetical order

Numerical term Spanish English French
24 activo asset bien
2.45 acuerdo de servicio service agreement contrat d'abonnement
2.1 agua potable drinking water eau potable
2.51 agua residual wastewater eaux usées
2.46 area de servicio service area zone de compétence
2.2 asequibilidad affordability accessibilite economiqud
2.36 autoridad competente relevant authority pouvoirs publics
2.32 calidad quality qualité
2.34 cliente registrado registered user abonné
210 cobertura coverage couverture
2.7 comunidad community communauté
29 conexion connection branchement
2.38 confiabilidad reliability fiabilité
(activo o proceso) (asset or process) (bien ou processus)
2.37 credibilidad reliability fiabilité
({informacion) ({information) (informations)
2.48 desarrollo sostenible sustainable development développement durable
2.24 desempefio performance performance
2.6 disponibilidad availability disponibilité
213 eficacia effectiveness efficacité
2.14 eficiencia efficiency efficience
2.53 entidad prestadora de water utility service public de I'eau
serviciosde agua
23 evaluacion assessment évaluation
21 exactitud accuracy exactitude
2.20 gestiéon management management
25 gestidn-de infraestructura asset management gestion du patrimoine
2.16 indicador indicator indicateur
217 infraestructura infrastructure infrastructures
218 interrupcion interruption interruption
219 mantenimiento maintenance maintenance
215 medio ambiente environment environnement
2.8 nivel de confianza confidence grade niveau de confiance
2.23 operador operator opérateur
242 organismo responsable responsible body organisme responsable
2.47 parte interesada stakeholder partie intéressée
2.29 precio price prix
2.30 procedimiento procedure procédure
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Numerical term Spanish English French
2.31 proceso process processus
2.27 punto de descarga point-of-discharge point de rejet
2.25 punto de recoleccion point-of-collection point de collecte
2.26 punto de suministro point-of-delivery point de livraison
2.28 punto de uso point-of-use point de consommation
2.35 rehabhilitacion rehabhilitation réhabilitation
2.39 reparacion repair réparation
2.40 requisito requirement exigence
2.41 residuos residues résidus
2.43 restriccion restriction restriction
2.44 servicio service service
212 sistema de agua potable drinking water system systéme d'alimentation en
eau potable
2.52 sistema de agua residual wastewater system systéme d'assaihissement
2.21 sistema de gestion management.system systéme de marjagement
2.22 sistema local on-site system systéme autonome
2.49 tarifa tariff tarif
2.33 tasa de retorno rate‘of return taux de retour
2.50 usuario user usager
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(informative)

Schematics of wastewater systems

B.1 Components of wastewater systems

A wastewate
a waste

a mean;
connect

a treatm
a discha
In some sim
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method.

In more com

combination
pumping andg

processed re¢sidues or compost storage areas, peost treatment transportation elements to deliver tr

wastewater ¢

B.2 Scheinatic of wastewater systems

Figure B.1")

NOTE D¢
may be only o

B.3 Types of wastewater systems

I system is generally comprised of four components:
vater source,

5 for collecting or transporting the wastewater from the source or sources (whether by ph
on or not),

ent facility or facilities, and
rge, disposal or reuse component for treated effluents and the s€parated residues.

ble systems (e.g. pit latrines), the treatment component is.net present or, if present, can in
ning component, depending on the quantity and quality~of the wastewater and the dis

of pumped and trucked wastewaters, multiple stages to the treatment facility and proce
re-treatment facilities in the disposal/reuse’component, including treated wastewater reser

r wastewater residues to the point-of:use.

brovides a schematic-of wastewater systems.

bpending on the extent of the development of the wastewater services in a particular country or area
he or more of the_.somponents shown in the system (e.g. only collection, disposal). See B.3.

ysical

clude
posal

plex wastewater systems, there can be multiple\sources of widely varying wastewater quality,
multiple pumping stations and storage/equalization tanks;in the collection and transport system,

or a
SSes,
Voirs,
pated

there

Figure B.22)

NOTE
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The following terms are commonly used when referring to on-site wastewater systems: improved traditional

latrine, ventilated improved pit latrine, double-vault compost latrine, bored hole latrine, pour-flush latrine, septic tank,
vacuum tanker.

1) Reprinted from Performance Indicators for Wastewater Services, Manual of best practice Series, ISBN: 1900222906,

with permissio
2) Basedon
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n from the copyright holders, IWA Publishing!'0].

a scheme from Hydroconseil, France, 2002.
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Annex C
(informative)

Possible actions to achieve the objectives of the wastewater utility

In order to achieve the objectives described in Clause 4, a series of related possible actions can be
developed, which may serve to achieve more than one objective, as illustrated in Table C.1.

Table C.1 — Wastewater utility objectives and examples of possible actions

Wasts

water utility objective

Examples of possible actions

Protection of

(see 4.2)

bublic health

maintain and secure health and safety of personnel
provide training for personnel to improve their abijlities
identify and meet user needs

respond to user complaints swiftly and appropriately

provide users with communication opportunities to express |their
opinions

give consideration to peéple in neighbouring communities to gain their
support

provide understandable and transparent information to users
act as a responsible stakeholder in watershed/river basin institutipns
promote totegrated Water Resource Management in water projedts

control and limit pollution in the flows of water returned t¢ the
environment or reused

protect water quality in public water bodies

educate users on environmental management concerns, and algo not
to discharge certain substances

do not adversely affect wastewater systems or the environment
establish sewer by-laws)

—

e.g.

comply with local rules and regulations and consider |user
requirements

minimize the impacts of combined sewer overflows (CSO)

address diffuse pollutants in stormwater systems

utilize good practices for disposal/reuse of the wastewater collection
and treatment residues

maintain stable water quality of final effluent, even during fluctuation
of water quality and quantity in influent

improve service quality by developing and introducing new
technologies

maintain backup systems to avoid overflow of untreated wastewater
into the environment and to maintain quality of final effluent in cases
of power supply interruptions or break-downs of wastewater system
elements (e.g. pumps, treatment process equipment)

38
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Table C.1 (continued)

Wastewater utility objective

Examples of possible actions

Meeting users' needs and expectations
(see 4.3)

see I1SO 24510

Provision of services under normal and
emergency situations

(see 4.4)

monitor sewer clogging

identify and address problem spots of the network (where blockages

reoccur)

keep an appropriate stock of spare parts (e. g. sewer pip
limit impact of disasters and accidents:
— provide information to related organizations

— establish systems to cope with [leakage and in
hazardous or explosive substances

— prepare for earthquake atd other natural disasters

— operate and maintain rainwater drainage syste
control

— develop a plan to secure public health in case
system damage from natural disasters, e.g. earthqy

es, pumps)

low of toxic,

ms for flood

5 of possible
akes

Sustdinability of the wastewater utility
(see B.5)

develop ~applicable revenue sources to ensure cost

longiterm sustainability of the wastewater infrastructure and services

ensure long-term functionality of systems while con
effectiveness

assign  qualified
laws/regulations

personnel in compliance w

develop a clear and fair service charge structure that
local economic considerations and revitalization efforts
affordability of service to users

maintain an up-to-date asset inventory and forecast new|

maintain sound finances in accordance with long-term
projections

recovery and

bidering cost-

th  laws/by-

accounts for
, considering

asset needs

management

ethods while

analyze management conditions using appropriate n

Considering regionat characteristic
continue cost reduction efforts
identify and meet user needs

respond to users’ complaints swiftly and appropriately

provide users with communication opportunities to express their

opinions

apply measures against ageing of system components to maintain

sound systems
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Table C.1 (continued)

Wastewater utility objective

Examples of possible actions

act as a responsible stakeholder in basin institutions
maintain and secure health and safety of personnel
provide training for personnel to improve their abilities

provide users with communication opportunities to express
opinions

their

give consideration to people in neighbouring communities to.gain
support

improve service quality by developing and, 'introducing
technologies

participate as volunteers in local events

their

new

Promotion of pustainable development of
the community

(see 4.6)

contribute to sustainable Integrated Mfater Resources Managsg
policies

act as a responsible stakeholdér in basin institutions
promote Integrated WaterResources Management in water projg
promote reuse of treated wastewater

optimize energy efficiency and minimize consumption of ener
wastewatérsystems

optimize the use of renewable energy in wastewater systems

ensure users comply with requirements to connect to waste
systems, including limitations on:

— quantity and quality of wastewater discharged

— related generation of gases, noise, vibration and odours
— ability to dispose and reuse wastewater residues
maximize utilization of wastewater residues:

— Use as energy source

ment

cts

gy in

vater

— recycle as fertilizer for greenery and agricultural land
— recycle as construction materials

utilize good practices for disposal/reuse of wastewater residues

Protection of the natural environment

(see 4.7.1)

promote Integrated Water Resources Management in water projects

control and limit pollution in the flows of water returned to the

environment or reused

protect water quality in water bodies

40
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Table C.1 (continued)

Wastewater utility objective

Examples of possible actions

promote reuse of treated wastewater

operate wastewater systems with considerations for the global
environment

educate users on environmental management concerns, including
impact of hazardous substances

establish and enforce sewer by-laws to protect wastewater systems
and the environment

minimize the impacts of combined sewer overflows (CS(

~

address diffuse pollutants in stormwater systems

maintain stable final effluent quality irrespective of fluctuations in
quality and quantity of influents

limit impact of disasters and accidents:
— provide information to related organizations

— establish_systems to cope with leakage and inflow of toxic,
hazardeu§’or explosive substances

— prépare for earthquakes and other natural disasters
—£) operate and maintain stormwater systems for flood [control

— develop a plan to secure public health under emergency
conditions by ensuring/restoring continuity of servic

U

monitor the wastewater system processes

provide monitoring systems to prevent inflow df hazardous
substances into the wastewater system

Protg

(see

ction of the built/public environment
1.7.2)

ensure users comply with requirements to connect tp wastewater
systems, including limitations on:

— quantity and quality of wastewater discharged

— related generation of gases, noise, vibration and odours

— ability to dispose and reuse wastewater residues
utilize good practices for disposal/reuse of the wastewater residues

conduct systematic operations and preventive as well as reactive
maintenance for stable service and activities:

— apply measures to prolong the life of system components to
maintain sound systems

— prevent any subsidence due to pipe collapse

maintain stable water quality of final effluent against fluctuation of

©1S0
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Table C.1 (continued)

Wastewater utility objective

Examples of possible actions

water quality and quantity in influent
limit impact of disasters and accidents:
— provide information to related organizations

— establish systems to cope with leakage and inflow of
hazardous or explosive substances

toxic,

— prepare for earthquakes and other natural disasters
— operate and maintain stormwater systems for flood.control

— develop a plan to secure public health ‘vonder emerg
conditions by ensuring/restoring continuity of’Service

guide the management of commercial and-industrial discharge
the sewer system in accordance ¢with laws/by-laws/regula
through information and education campaigns

provide monitoring system toprevent inflow of hazardous substg
into wastewater systems

maintain backup systems'to avoid overflow of untreated waste
into the environment and to maintain quality of final effluent in

of power supply .interruptions or break-downs of wastewater sy
elements (e.g. pumps, treatment process equipment)

minimize. infiltration and exfiltration in wastewater systems

ency

into
ions,

nces

vater
ases
stem

NOTE

Cerfain actions can be applicable to more than one 'objective.
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Annex D
(informative)

Possible actions related to the management of the wastewater utility

The possible actions illustrated in Table C.1 are developed from the possible actions shown in Table D.1,
related to the management components of the wastewater utility.

Table D.1 — Management components and examples of possible actions

Manpgement components of the
wastewater system

Examples of possible actions

Activjties and process
manggement

establish corporate objectives

establish corporate strategies

develop and implement strategic, tactical and operation plans
identify regulatory requirements, ‘and assure compliance
assure coordination betweeh processes

establish operational procedures

Resdurces management —
pers¢nnel (human resources)

secure and maiftain health and safety of personnel

employ, "appropriate personnel for the jobs considering th
competences and skills

ensure that personnel comply with laws/by-laws/regulations
provide training for personnel to improve their abilities
assign qualified personnel in compliance with laws/by-laws/regulg

instruct personnel to act in good faith in relation to customers

eir technical

tions

Resdurces management — financial
(costp and bengfits)

develop a clear and fair service charge structure that acco
economic considerations and revitalization efforts considering
users

nts for local
ffordability to

develop applicable revenue sources to ensure cost recovery almd long-term

sustaimmabitity of wastewater infrastroctureand-services

ensure long-term functionality of systems while considering cost-effectiveness

maintain sound finances in accordance with the long-term
projections

analyze management conditions using appropriate methods while considering

regional characteristic

implement cost-effectiveness measures

management
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Table D.1 (continued)

Management components of the
wastewater system

Examples of possible actions

Assets management

maintain an up-to-date asset inventory (technical and financial)
define performance targets for the main types of assets
define asset condition assessment protocols

record failure and repair events

record asset investment and maintenance costs

forecast new asset needs and corresponding costs

Customer relations management

identify and meet customer needs

respond to users’ complaints swiftly and appropriately.

provide users with communication opportunitiesyto express their opinions
give consideration to people in neighbouring communities to gain their sugport
organize events promoting the wastewater facilities
participate as volunteers in local events

provide understandableand transparent information for users

Information management

identify data needs’ and data flows related to management and to s4rvice
assessment

define data-Collection protocols
establish data updating protocols

ensure information integration

Environmentgl management

7]

contribute to sustainable Integrated Water Resources Management policig
act as a responsible stakeholder in watershed/river basin institutions

promote Integrated Water Resources Management in wastewater projectq

control and limit pollution in the flows of water returning to the environment

protect water quality in receiving water bodies

protect and conserve water sources for drinking

promote reuse of treated wastewater and residues

operate wastewater systems with consideration for the global environment

educate users on environmental management concerns, and also not to
discharge substances adversely affecting wastewater systems or the
environment
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Table D.1 (continued)

Management components of the

wastewater system

Examples of possible actions

promote energy efficiency and minimize consumption of energy in wastewater

systems

optimize the use of renewable energy in wastewater systems

comply with local rules and regulations and consider user requirements

ensure customers comply with requirements for connection, {
systems

minimize the impacts of combined sewer overflows (CSQO)
address diffuse pollutants in stormwater systems
maximize utilization of wastewater residues:

— use as energy source

— recycle as fertilizer for gregnery and agricultural lands
— recycle as construction'materials

utilize good practices.*for disposal/reuse of the wastewater d
treatment residues

b wastewater

ollection and

Risk

Mmanagement

conduct risk-analyses

develop.standard operating procedures

provide and implement scheduled preventive maintenance progr3
maintain inventories of materials and critical equipment,

develop and exercise contingency and emergency plans

mmes
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E.1 Exam
objectives

The wastew|
assessment
Table E.1.

a)

b)

c)
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Annex E
(informative)

Examples of service assessment criteria related to the wastewater
utility objectives, performance indicators related to assessment criteria,

and service assessment criteria related to components
of a wastewater system

Protection of public health

The mai
wastewd

Possible

— app

— health and safety of personnel;

— sys{em integrity;

— safeg
Meeting

An obje

expectafions (see 4.3).

Possible

Provisig

ples of service assessment criteria related to the wastewater utility

criteria. The examples of objectives and possible service assessment criteéria are summari

h objective of a wastewater utility is to ensure the safe collection, treatment and disposal/reu
ter for the protection of human health and safety (see 4,2).

assessment criteria:

Fopriate coverage of services to users;

discharge of wastewater.
users' needs and expectations

ctive of a wastewater utility should be to ensure service activities meet users' needs

assessmenteriteria: see 1ISO 24510 for guidance.

In of services under normal and emergency situations

ater objectives from Clause 4 are stated below, followed by examples |of possible s;rvice

ed in

se of

and

Wwater

An obje

Ctive of a wastewater utility should be to ensure that, under normal conditions, the waste

service (collection, treatment and disposal/reuse) is available without interruption. When interruptions
have occurred, the objective should be to restore service as quickly as possible (see 4.4).

Possible assessment criteria:

— continuity of wastewater treatment plant operation;

— min

— dev

— app

imization of sewer blockages;
elopment of an emergency plan;

ropriate stock of spare parts (e.g. sewer pipes, pumps).

© 1SO 2007 — All rights reserved


https://standardsiso.com/api/?name=ed72cb18cbef7857ea87c61e72f3dcec

