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Foreword

[SO (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 non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely
with the International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
of ISO document should be noted. This document was drafted in accordance with the editorial rules of the
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Introduction

0.1 Water issues: global context and policies framework

Water constitutes a worldwide challenge for the 21st century, both in terms of the management of available
water resources and the provision of access to drinking water and sanitation for the world’s population. In
2000, the United Nations (UN) recognized that access to water is an essential human right and, in conjunction
with national governments, set ambitious goals (the “Millennium Development Goals”) to increase access
to drinking water and wastewater services, including safe disposal or reuse of residues (hereinafter
jointly referred to as “water services”), particularly in developing countries. International conferences on
sustainable development and water (e.g. the World Summit on Sustainable Development in Johannesburg in
September 2002, the third World Water Forum in Kyoto in March 2003 and the fourth World Water Forum in

Mexico Cit]
developed

The United
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The UN's SustainablesDevelopment Goal 6, “Ensure availability and sustainable management of
sanitation [for all”,Sets targets to be achieved by 2030, including: achieve universal and equit
to safe and affordable drinking water for all, improve water quality, increase water-use efficie
all sectors, implement integrated water resources management at all levels and expand in
cooperatioh‘dand capacity building at that.[25]

P in March 2006) have highlighted this 1ssue, and UN agencies (including WHO and UN
recommendations and programmes to establish a framework in which to advance

Nations’ Commission on Sustainable Development (CSD13) has emphasized that go
b as “relevant authorities” in this document) have a primary role in promoting improvg
Ing water and basic sanitation through improved governance at all levels dnd’appropri

rporate institutional solutions to make the water sector more preductive and the m
sources more sustainable. In this respect, the ministerial declarations from the Third
er Forum recommended that governments endeavour to reinfgrce the role of parlia
F authorities, particularly with regard to the provision of adéquate water services and

and goals.

stantial progress has been made in increasing aegess to clean drinking water and
people - mostly in rural areas - still lack these basic services. Worldwide, one in three
cess to safe drinking water, two out of five peeple do not have a basic hand-washing f:
ater, and more than 673 million people stillpractise open defecation.[22]

D-19 pandemic has demonstrated *the critical importance of sanitation, hy]
ccess to clean water for preventing-and containing diseases. According to the W(
bn, handwashing is one of thesmost effective actions you can take to reduce the
and prevent infections, including the COVID-19 virus. Yet billions of people still lack
hnd funding is inadequate.[22]

1 40 % shortfall in freshwater resources by 2030, coupled with a rising world popy
areening towards a global water crisis. Recognizing the growing challenge of water s
Assembly launched’the Water Action Decade on 22 March 2018 to mobilize action th
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Examples of key issues for effective drinking water and sanitation services policy frameworks are:

clear definition of the roles of the different stakeholders;

definition of sanitary rules and organization for assessment of compliance;

infrastructure;

regula

tion for water withdrawal and wastewater discharge;

information to the users and the communities;

© IS0 2024 - All rights reserved
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of the services as stated in the proposed revision of ISO 24510121,

the use ofadvanced and upcoming equipment and data-handling technologies for enhancing the efficiency

planning for the water utility services to be able to cope with climate change effects on the availability

and quality of the water utility resources to maintain service level required, as stated in 1SO 24540[14],

0.2 Water utilities: general objectives

In addition to public health protection, sound management of the 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 i
(economic,
utilities be

Thereis a |

Examples

govert]
author]

associ
water

autond
goverr]

USers 4

5 considered a “social good” and activities related to water services support the-thi
social and environmental) of sustainable development, it is logical that the manageme
transparent to and inclusive of all stakeholders identified in accordance with the-loca

broad array of types of stakeholders that can play a role in activities relatédyto water s
f such stakeholders include:

ments or public agencies (international, national, regional or local).acting with legal oj
ity;

htions of the utilities themselves (e.g. international, regionalor multinational and nation
br wastewater associations);

mous bodies seeking to play an overview role(e:g. organizations concerned, su
mental organizations);

Ind associations of water users.

The relati

are bodies that have responsibility (in whole orin part) for overseeing the activities related to wat
whether the utilities are publicly or privatelyiewned or operated and whether they are regulated
authoritieq or acting in a system of technieal self-regulation. Standardization and technical self

are possib

The aim o
utility and
wastewate
and to the
expectatio
the long-te
itis advisa
to proper 1
at meeting
maintain a

nships between stakeholders and waterutilities vary around the world. In many coun

ways of ensuring involvement-of all stakeholders and meeting the subsidiarity princ

[ water utilities is logically to offer services to everybody in the area of responsib
to provide users with-a.continuous supply of drinking water and the collection and tg
r (including stormwateér), under economic and social conditions that are acceptable t
utility. Water ufilities are expected to meet the requirements of relevant authoriti
hs specified by.the responsible bodies in conjunction with the other stakeholders, whi
'm sustainability of the service. In a context of scarcity of resources, including financial
ble that the investments made in installations be appropriate and that necessary attent]
naintenance and effective use of the installations. It is advisable that water tariffs gel
cost-recovery principles and at promoting efficiency in the use of the resources, while
fferdable basic access to water services.

ee aspects
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It is advisable that the stakeholders be involved in both setting service objectives and service standards and

assessing t

he adequacy and efficiency of service.
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0.3 City services and quality of life

In many cases, water utilities are service providers of cities. The concept of smart cities has been explored
in literature of recent years, while ISO/TC 268, Sustainable cities and communities, standardizes the field
of sustainable cities and communities to help interested parties measure their performance. ISO 37120118]
introduces indicators to measure the performance of cities, some of which relate to water and wastewater.
This document intends to complement the indicators and methodologies depicted in ISO 37120[18], while
introducing a holistic perspective of the water sector in the smart city.

0.4 Objectives, content and implementation of this document

The objective of this document is to provide the relevant stakeholders with guidelines for assessing and
improving the service to users and with guidance for managing water utilities, consistent with the

overarchi

noted prev
with rece
and regul
communic
stem from
stakeholde
the scope @

Using key
initiate thd

The group
and ISO 24

i

iously. This document also intends to provide relevant stakeholders with guidelines

developments in the field of water services management, such as climate change,
ory demands and the development of advanced technologies, mainly data minithg an
hitions and digitization. Newly available technologies can be used to protéct against
the use of cyber communications. This document is intended to facilitate-dialogue b
s, enabling them to develop a mutual understanding of the functions and tasks that
f water utilities.

performance indicators (KPIs) will be a promoter for ongoing improvements and
use of new and more efficient technologies, procedures and{preventive approaches.

pf standards addressing water services consists of ISO 24510[2] (service-oriented), thi{
512161 (all being management-oriented).

anizations
help deal
igher user
d analysis,
risks that
btween the
fall within

eventually

document

I1SO 24510[p] addresses the following topics:

a brief|description of the components of the service;relating to the users;
core objectives for the service, with respect tousers’ needs and expectations;
guidelines for satisfying users’ needs and expectations;
assessment criteria for service to users+in accordance with the provided guidelines;

examplles of performance indicators linked to the assessment criteria that can be used for as
performance of the service.

sessing the

This document, ISO 24512[6] and1S0 245361131 address the following topics:

a brief Its of water

utilitig

description of thephysical or infrastructural and managerial or institutional componer
S;
core objectives.for water utilities, considered to be globally relevant at the broadest level;

guidellne$for the management of the water utilities;

guidelines for the assessment of the water services with service assessment criteria related to the
objectives and performance indicators linked to these criteria.

The performance indicators presented in this document, ISO 24510121, ISO 24512[¢] and I1SO 24536[13] are
simply for purposes of illustration, because assessing the service to users cannot be reduced to a single or
universal set of performance indicators.

The scope formally excludes the installations inside a user’s premises. However, attention is drawn to the
fact that the quality of the supplied water (or discharged wastewater) can be adversely impacted between
the point-of-delivery (or, in the case of wastewater, the point-of-collection), and the point-of-use (or, in the
case of wastewater, the point-of-discharge) by the installations inside the premises. Some stakeholders, such
as relevant authorities, owners, contractors and users, can have a role to play regarding this issue.

© IS0 2024 - All rights reserved
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Because the organization of water utilities falls within a legal and institutional framework specific to each
country, this document does not prescribe the respective roles of various stakeholders, nor does it define
required internal organizations for local, regional or national bodies that can be involved in the provision of
water services. In particular, this document does not interfere with the free choice of the responsible bodies
regarding the general organization and the management of their utilities. This document is applicable to
publicly and privately owned and operated utilities alike and does not favour any particular ownership or
operational model.

The guidelines given in this document, ISO 24510[3] and ISO 24512[¢] focus on users’ needs and
expectations and on the water services themselves, without imposing a means of meeting those needs
and expectations, the aim being to permit the broadest possible use of this document, ISO 24510[2] and
ISO 24512[6] while respecting the cultural, socio-economic, climatic, health and legislative characteristics
of the different countries and regions of the world. It should therefore be understood that, in the short-
term, it is hot always possible to meet the expectations of local users. This can be due to fagtors such as

climate co
services, p
can limit t
developing
allows for

for flexibil
consultatid

In order to
an approp
requireme
tools for d
given or de
document,
which they
also be use
minimum Y
local imple

While it is
the perfor
implement
progress t

The object
supporting
assessmen

ditions, resource availability and difficulties relating to the economic sustainability
hrticularly regarding financing and the users’ ability to pay for improvements{ These
he achievement of some objectives or restrict the implementation of some,recommel
countries. However, this document is drafted with such constraints in find and, fq

the water
conditions
hdations in
r example,

Jiffering levels of fixed networks and the need for on-site alternatives. Notwithstanding the need

ity in terms of engineering and hardware, many recommendations\in this docume
n mechanisms, are intended to apply universally.

assess and improve the service to users and to ensure properanonitoring of the imp
Fiate number of performance indicators (PIs) or other miethods for checking con
ts can be established. The use of performance indicators’ is only one of the possil
ontinuous improvement. Stakeholders can select performance indicators from the
velop other relevant performance indicators, taking‘into account the principles descr
ISO 24510[2] and 1SO 24512[€]. The performance-ifidicators logically relate to the ob
are defined through the assessment criteria,and are used to measure performance
d to set required or targeted values. This dogument does not impose any specific indic
Falue or performance range. It respects the principle of adaptability to local contexts,
mentation.

in no way intended that this dectument, ISO 24510[2] and I1SO 24512[6] and more
mance indicators given as exaniples, be considered as a prerequisite or conditi
ption of a water policy or for the financing of projects or programmes, they can serv
wards policy goals and the\ebjectives of financing programmes.

ve of this document,AS0"24510[3] and 1SO 24512[¢] is not to lay down systems of sp4
direct certificatiorcof’'conformity but to provide guidelines for the continuous improy
L of the service. fse of this document, ISO 24510[5] and ISO 24512[6] is voluntary, in

with ISO rules.

This docu
(PDCA) ap
objectives
the manag

hent, 1SO-24510[3] and 1SO 24512[6] are consistent with the principle of the “plan-do
broach;-they propose a step-by-step process, from identifying the components and d
of therutility to establishing performance indicators, with a loop back to the object
bment, after having assessed the performances. Figure 1 summarizes the content and

of this do

IS 24010[5] di1cn 2401261 4 £ d

nt, such as

rovements,
formity to
le support

examples
bed in this
ectives for
. They can
Qtor or any
facilitating

pecifically
pn for the
e to assess

cifications
rement and
hccordance

-check-act”
efining the
ves and to
hpplication

£ 1 ] ot £+l | r's
UITITIIL,. lllllJlClllCllLaLlUll Ul LIS UUCUIIITIIL, TOU A TJ1U— dlIu 10V L TJ14L=— UUCLS 11U

pend upon

adoption of 1ISO 9001l and/or 1SO 14001[2]. Nevertheless, this document, ISO 24510[2] and ISO 245126l
are consistent with those management system standards. Implementation of an overall 1ISO 90011l and
or ISO 14001[2] management system can facilitate the implementation of the guidelines contained within
this document, ISO 24510[2] and ISO 24512[6]; conversely, these guidelines can help to achieve the technical
provisions of ISO 900111 and ISO 14001[2] for organizations choosing to implement them.
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0.5 Wastg

Wastewatd
of wastews:
conditions
responsibl
well as per
stated obje

Operationa
or at least;
requireme
system.

1 Identify physical and management components
" (Clauses 4 and 6, Annexes B and D)
I
I
I
|
| Define objectives for the service
2
I_> (Clause 5, Annex C)
I
I
} v
| Manage and operate the utility applying the
| 3 | guidelines for the management of water utilities
| (Clause 7, Annex C)
|
|
I  J
| 4 Define assessment criteria
:_> (Clause 8, Annex E)
|
|
| v
‘_» s Define performance indicators
I (Clause 9, Annexes E and-F)
|
|
|
Assess performancev/s objectives
[
6 (Clause 8)

Figure 1 — Implementation actions and sequence

pwater services

r systems are built and operated mainly to protect public health and the environmen
iter system should be chosen and adapted in context with the density of the populati
environmental requirements for treatment and the technical or socio-economical alj
e body to implement\it, operate it and maintain it. It should be cost-effective and sust
mitting phased dévelopment to overcome the financial constraints while not comprag
ctives.

lly, the broad objectives of a utility are to provide wastewater collection services on a
intermittent basis (depending on the service mechanism chosen), meeting the relate

. The type
n, climatic
ility of the
ainable, as
mising the

continuous
d capacity

hts. Methods of wastewater treatment and or disposal should correspond to the chosen collection

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

Effective and safe management of residues resulting from wastewater treatment, including their final
disposal or reuse, is becoming increasingly important due to concerns about both environmental protection

and resour

ce conservation.

Since it often has a lifetime stretching over several human generations, wastewater infrastructure should
demonstrate intergenerational equity. Consequently, a wastewater utility, regardless of ownership, is public
in nature and will be subject to public scrutiny and policy. Other criteria, such as cost or affordability and
service sustainability, are addressed in appropriate clauses of this document.
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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 Scope

This document provides guidelines for the management of wastewater utilities and the assgssment of
wastewatefr services.

This docurhent is applicable to publicly and privately owned and operated wastewater; utilities bjut does not

favour any|particular ownership or operational model.

NOTE 1

be residentijal, industrial, commercial or institutional. Collected storm water or (melted) snow can also be

as wastew
to a collecti
undiluted fd

This docur
developme

The follow
the de
object
guidel

servicq
target

The follow
metho

regula
operat

regula

topics

astewater is always generated when water is used or consumed. Accordingly,$ources of was
ter, as it often carries contaminants and pathogens picked up from air“or ground surfaces
on system. In certain circumstances, especially in undeveloped areas, sanitary waste is col

rm.

hent addresses wastewater systems in their entirety and is applicable to systems at §
nt (e.g. pit latrines, on-site systems, networks, treatment facilities).

ng are within the scope of this document:

inition of a language common to different stakeholders;
ves for the wastewater utility;

nes for the management of wastewater utilities;

p assessment criteria and related’ examples of performance indicators, all without
values or thresholds.

ng are outside the scopé of this document:
(s of design and cofistruction of wastewater systems;

tion of the management structure and the methodology of wastewater service a
ion and management;

tion of thecontent of contracts or subcontracts;

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

tewater can
considered
on its way
ected in an

iny level of

etting any

rtivities of

Lcollection.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content constitutes
requirements of this document. For dated references, only the edition cited applies. For undated references,
the latest edition of the referenced document (including any amendments) applies.

ISO 24513, Service activities relating to drinking water supply, wastewater and stormwater systems —
Vocabulary

© IS0 2024 - All rights reserved
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3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 24513 and the following apply.

[SO and IEC maintain terminology databases for use in standardization at the following addresses:

31
accuracy

[SO Online browsing platform: available at https://www.iso.org/obp

[EC Electropedia: available at https://www.electropedia.org/

closeness of agreement between a measure and the accepted reference value

Note 1 to en
and a comm

[SOURCE: I
3.2

ltry: The term “accuracy”, when applied to a set of measures, involves a combination of random
on systematic error or bias component.

SO 24513:2019, 3.7.10]

assessment

process or
[SOURCE: |

3.3

communif
one or mg
associatior

[SOURCE: |

3.4
confidenc
assessment

[SOURCE: ]

3.5
coverage
extent to W
of respons

[SOURCE: ]

3.6
Geograph
GIS
in the stri
geographig

[SOURCE: I

3.7
indicator

result of this process, comparing a specified subject matter to releyant references

SO 24513:2019, 3.712]

y
re natural or legal persons and, in accordance with national legislation or pra

s, organizations or groups, having interests in the area where the service (3.9) is prov

SO 24513:2019, 3.1.8.5]

e grade
(3.2) of the quality in terms of accuracy’(3.1) and reliability

SO 24513:2019, 3.7.13]

rhich the assets of a water utility (3.13) allow services (3.9) to users (3.10), within its d
bility

SO 24513:2019,-33.38]

cal Information Systems

ctest sense, a computer system capable of assembling, storing, manipulating, and
ally referenced information, i.e., data identified according to their locations

fomponents

Ctice, their
ded

bfined area

displaying

SO 23611-6:2012, 3.3.1, modified — Note 1 to entry has been deleted.]

parameter, or a value derived from parameters, which provides information about a subject matter with a

significanc

e extending beyond that directly associated with a parameter value

Note 1 to entry: Adapted from OECD works on “Core sets of indicators for environmental performance reviews”.[24]

Note 2 to entry: Indicators can refer to context, conditions, means, activities or performances (3.8).

[SOURCE: I

SO 24513:2019, 3.9.10]
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performance
measurable result

Note 1 to en

try: Performance can relate either to quantitative or qualitative findings.

Note 2 to entry: Performance can relate to the management of activities, processes, products [including services (3.9)],
systems or organizations.

[SOURCE: I

3.9
service

SO 24513:2019, 3.9.1]

n organization with at least one activity nprfm'mpd between the organization and

in the first

output of 3
place, its u

Note 1 to en

Note 2 to e

user, to estgblish user requirements as well as upon delivery of the service and can involve &continuing rd

Note 3 to en

an actiy

an actiy
deliver

the cre

Note 4 to en

Note 5 to entry: The word “service” in common English canalso refer to the entity providing the action

ber (3 10) and, in the second place, a stakeholder
try: The dominant elements of a service are generally intangible.

try: Service involves activities and processes within an organization (utility),at the interf3

try: Provision of a service can involve, for example, the following:

ity performed on a user-supplied tangible product [e.g. wastewater (3:11)];

ity performed on a user-supplied intangible product (e.g. processifig new connection requests
 of an intangible product (e.g. the delivery of information in.the context of knowledge transm
htion of ambience for the user (e.g. in reception offices).

try: A service is generally experienced by the user and can be monitored by one or more stake

ce with the
lationship.

);

ssion);

holders.

s related to

the subject|in questlon as is implicit in such phrases as “bus service”, “police service”, “fire service” arjd “water or
wastewater] service”. In this context and usage, “seryice” implies the entity that is delivering the service, [for example
“the public fransport of passengers”, “the provision of public security”, “fire protection and response” and “delivering
drinking whter or collecting wastewater”. Iff“service” can be understood in this way, “water servide” becomes
synonymoug with “water utility (3.13)".

[SOURCE: ISO 24513:2019, 3.3.7]

3.10

user

DEPRECATED: consumer

person, group or orgamnization that benefits from drinking water delivery and related serpices (3.9),
wastewater (3.11) seryice activities, stormwater service activities or reclaimed water delivery and related
services

Note 1 to entry:Users are a category of stakeholder.

Note 2 to e tl _y . UD\,I o Cdll b\,luus tU val ;UUJ \.«\—UllUlll;\f D\.«\—tUl D dUlllL«Ot;b UuostTr S, CUIIIIIICI LT, ;lldl«lotl _y' t\.«l t;a y aCtiVitieS,
agriculture.

Note 3 to entry: The term “consumer” can also be used, but in most countries the term “user” is more frequent when

referring to

[SOURCE: I

public services. It is not appropriate for wastewater services.

SO 24513:2019, 3.1.8.4]
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wastewater
water arising from any combination of domestic, industrial or commercial activities, surface runoff and any
accidental sewer inflow or infiltration water and which can include collected stormwater, discharged to the

environme

nt or sewer

Note 1 to entry: The definition of wastewater in this document also includes sanitary waste in the non-liquid form (i.e.

solid or und

issolved or not soluble).

Note 2 to entry: Wastewater can flow in separate or combined sewer systems.

Note 3 to entry: Collected storm water can carry contaminants and pathogens picked up from the air or ground

surfaces.

[SOURCE: I

3.12

wastewatg
asset syst¢g
and wastey

[SOURCE: ]

3.13
water util
whole set

SO 24513:2019, 3.2.2.2, modified — Notes 1, 2 and 3 to entry have been added.]

er system
m providing the functions of collection, transport, treatment and discharge of wasteu
vater residues

SO 24513:2019, 3.5.12.3]

ty
bf organization, processes, activities, means and resour€es necessary for abstractin

distributinlg or supplying drinking water, for collecting, conveying, treating, disposing of

wastewate
providing {

Note 1 to en

its miss
and usg

its phy
its resy

the gen]
distinc

the typ

Note 2 to d
addresses a

Note 3 to en|
the term “w|

Note 4 to e7

he associated services (3.9)
try: Some key features for a water utility are:

ion, to provide drinking water services or wastewater services or the control, collection, storag
of stormwater services, or a combination,thereof;

ical area of responsibility and the poptlation within this area;
onsible body;

eral organization with the function of operator being carried out by the responsible body, d
[ operators;

e of physical systemsused to provide the services, with various degrees of centralization.

ntry: Drinkingswater utility addresses a utility dealing only with drinking water; wastey
utility dealingonly with wastewater; stormwater utility addresses a utility dealing only with

try: Wheh.it is not necessary or it is difficult to make a distinction between responsible body a
ater utility” covers both.

teyy In common English, “water service” can be used as a synonym for “water utility”, but th

vater (3.11)

b, treating,
or reusing

" (3.11) or for the control, collection, storage, transpexband use or disposal of stormwalter, and for

e, transport

r by legally

bater utility
Stormwater.

hd operator,

s document

does notre

[SOURCE: I

ommena using the term In tnis way.

S0 24513:2019, 3.3.1]

4 Components of wastewater systems

4.1 General

A wastewa

ter system generally comprises:

wastewater source;
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— collect
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ion and transport of wastewater and residues removed from wastewater;

— treatment of wastewater and disposal of residues;

— storage, transport and disposal or reuse.

See Annex A, A.1, A.2 and A.3.

NOTE

Water reuse.

4.2 Types of wastewater systems

nhacaontraliond doacantealiond o o o1l ovyctn (cubouctam) Ar A o1t
e-cehtiartzea,aece

Treated wastewater for drinking is a separate item covered under ISO 24512[6] but is the principal focus of
ISO/TC 282,

The systems-ea

NOTE

Schematic
componenf

Depending]
the nature
mentioned

4.3 Cent

43.1 W

Wastewatd
nature of

recycled w
stormwate
inorganic ¢

The pollute
wastewate
recovery f
typically ld

Stormwatd
treatment
introducin

432 Tr

The waste
wastewate

nm. r
T o A C O TOT o STToT Iy O toTT (O oo y ot O O oT1tes

n-site systems are further discussed in ISO 24521111 and 1SO 24525[12],

s are shownin, A.2 and A.3.

on the extent of the development of the wastewater services in a_papticular count
of the system components can vary. For on-site systems, only one-or a few of the
components of the system may be used (e.g. only collection, disposal). See A.3.

ralized systems

) stewater source

r sources and the volume of wastewater affect-the composition of the wastewat
the treatment facility required to produce effluent able to meet environmental di

r. Industrial wastewater is typically the most difficult to treat, having a wide range of
onstituents.

r pay principle requires placing a‘€est on contaminants introduced into wastewater by
r contributors and is a useful mechanism to minimize difficult-to-treat inputs and
r treatment of these companents. Commercial and residential wastewater is more con
wer in organic and inorgdnic contaminants.

r, where it is collectedin the same pipes as wastewater or delivered concurrently to a v
plant, has the effect of diluting the organic components of the wastewater and
b additional inoriganic contaminants.

hnsport from source to treatment

water.collection and transport system consists of networks with connections to 4
r sources. Such networks are furnished with the necessary equipment (e.g. gates, we

presentations showing the wastewater systems and the relations between the various

'y or area,
previously

br and the
scharge or

ater quality requirements. Wastewater sources include industrial, commercial, resiglential and

organic or

rindustrial
allow cost
sistent and

vastewater
potentially

he various
rs, pumps)

to achieve

the collection and transport function. In some cases, centralized systems will receive yj

vastewater

(treated or untreated) or separated residues from neighbouring centralized systems for further processing.
In combined wastewater systems, the wastewater will be augmented with stormwater.

The systems may be pressurized (with positive or negative pressure) or the wastewater may flow by gravity.
Sewerage flowing through wastewater pipework is likely to generate both odours and noxious gases which
should be controlled through effective ventilation, gas scrubbers or filters, or through dosing of chemicals
into the wastewater.

Centralized wastewater treatment systems frequently receive and accept septage from on-site systems.
This septage is transported normally by road vehicles operated by independent transport enterprises.
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Components of the centralized system for collection and transport of wastewater can include:

drains

pr

)

sanitary, storm or combined sewers and auxiliaries, including:

gravity sewers;

essure or vacuuim Sewers;

interceptors or trunk sewers;

storage and retention basins;

pumpi
overf]
bulk li
in-nety
odour
chemig

drop s

433 Tr

Treatment

g and storage factities;
w structures;
quid carriers;
vork wastewater condition monitoring and sampling systems;
control units;
al dosing systems;

[ructures and mixing structures (designed to avoid gas gefieration).

patment

of sanitary or municipal wastewater and the“separated wastewater residues c

an include

several stages, depending on the nature (quality and quantity) of the wastewater source and the disposal

environme
disposal m
removal of]
treatment
phosphoru
viruses. In|
water, infil

Wastewate
lagoon
treatn]
septag]

treatni

nt (i.e. the nature and size of the receiving/body of water for liquids that are not r
ethod for residues that are not reused. Treatment stages can include mechanical tre
larger debris such as rags and grit, as well as settling and removal of suspended solids
for removal of the dissolved organi¢ contaminants, removal of nutrients such as ni
s and disinfection of final effldents to remove or inactivate pathogens such as b4

r treatment can include-for centralized or decentralized systems:
or pond treatments (for small populations);

ent inlet holding tanks;

e receiving facilities;

entfaeility inlet structures;

bused) and
atment for
, biological
F'rogen and
cteria and

general, treated wastewater effluent is disposed of by direct discharge to a receiving body of
trated to land or reused.

monitg
prelim
discha

odour

inary, primary, secondary or advanced treatment and reuse or disposal facilities;
rge facilities or outfall structures;

control facilities;

energy recovery facilities;
combined sewer overflow (CSO) treatment facilities;

storm water treatment facilities.
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4.3.4 Storage, transport and distribution

In general, treated wastewater effluent is disposed of by direct discharge to a receiving body of water,
infiltrated to land or reused. In doing this, the wastewater may be temporarily stored in open lagoons or
tanks to buffer flows, particularly where the wastewater is being reused.

4.3.5 Disposal of residues

Residues may be produced at a number of stages in the wastewater treatment process. Disposal of large
volumes of untreated sludge or salts from reverse osmosis processes can pose a threat to the environment.

Since the cost of disposal of residues is volume related and residues normally contain a large amount of
water, they are generally dewatered to reduce the volume.

The option
— transfq
return
deposi

reuse,

NOTE |
4.4 On-{

441 W

On-site wa

s for disposal, depending on quality and local requirements, are:
b1 to a treatment facility;

to source water body;

[t at landfill sites;

if possible.

SO/TC 275 is developing a series of standards regarding the treatiment and use of (wastewate
ite-systems

i stewater source

) sludges.

e domestic

tewater treatment systems are typically designed to treat, dispose of, disperse or reug

I.E.
ent.

hay also be

wastewatelr in areas where centralized sewerage systems are not viable or currently not availab
NOTE SO 24521111 and I1SO 24525[12] can assistiin designing and operating on-site wastewater treat
4.4.2 Collection and transport

On-site sydtems can include a wastewater collection network within the site. On-site systems n
connected [to central systems by direct physical means or by transport vehicles.

On-site equiipment for the colleetion of sanitary waste or wastewater can include:

a) pitlatyine;

b) tank;

¢) holding basin;

d) organic'séparators;

e) skimmers.

In some cases, the on-site collection system is only a temporary holding tank for transportation to a

centralized treatment system and is usually done by tanker. In this case, transportation of sanitary waste,
wastewater or wastewater residues from on-site systems to a centralized treatment plant includes:

— manually emptied storage tank;

— vacuum emptied storage tank;

— small bore (diameter) system.

© IS0 2024 - All rights reserved

7


https://standardsiso.com/api/?name=0c4ab50262c4e36928ff9bce6915ce78

ISO 24511:2024(en)

4.4.3 Treatment

On-site tre

atment systems components can include:

grease traps;

septic tanks;

anaerobic reactors;

wetlands, lagoons or pond systems;

soakaways;

reed b
evapol
compo
chemig
electrq

biorea

disinfd

4.4.4 Stq

Treated w
latrines) b

EdS;

ation beds;

sting toilet;

al injection systems;
chemical treatment;

ctors;

Ultrafilltration (UF) or Reverse osmosis (RO) membrane systems;

ction.

prage, transport and distribution

hstewater from the on-site treatment systém may be infiltrated directly in the soi
It more frequently passes through a series of on-site pipes to a storage lagoon or ta

discharge into the surrounding soil, reuse or land<application.

For the eff
remove acq
(some witH

4.5 Dispg

Residues,
incinerate(

Residues a
or fertilizg
source thr

Residue pr

icient operation of bio-reactors,-oh=site systems require regular maintenance of the
umulated residuals and the liquid‘portion. Septage pumping is carried out by specializ
de-watering capability) to ttansport the residues to a central treatment plant for disg

osal or reuse of residues

hfter their processing using methods such as dewatering to reduce their volum

e increasifigly finding reuse markets. Wastewater residues may be reused for soil en
r purpoSes (whether or not mixed with other organic residuals) or may be used as
bugh incineration with heat recovery.

peessing and disposal system can include:

| or sent by surface transport vehicles to a landfill site for permanent storage or buriall

[| (from pit
hk prior to

system to
ed vehicles
osal.

e, may be

hancement
an energy

de

residues handling or conditioning facilities, such as:
stabilization tanks (e.g. aerobic or anaerobic digesters with possible biogas recovery);

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

watering or drying facilities;

composting facilities;

residue reuse or disposal facilities, including:

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

— du

mping or landfill sites;

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

5 Objectives for the wastewater utility

5.1 General

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

wastewate

5.1.2 All

the ob

all reld

r utility:
4

ectives;

ted requirements (mandatory or self-established);

a service assessment policy, taking into account relevant service assessment criteria and mea
such a performance indicators.

these elements should take into account:

legal requirements;

surements,

land and urban planning and human settlement policies establiShed by the relevant authorities;

expect

possib
wastey

the ph
the fin|
the aff]

ations of the users and other stakeholders;

lities of integration into the water utility_\of technical developments occurring
vater services;

ysical and management components of the wastewater utility;
ancial resources available;

prdability of service for the user.

regarding
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Figure 2 gives an example of possible relationships among stakeholders for establishing objectives and also
shows the relationships between objectives, service assessment criteria and performance indicators.

Ir —————— Responsible body
|
In conjunction with takes into account
| _
| Legal requirements ¢ Relevant
' as basis s¢ authorities
Operator — L€
e plans the related
processes and . - -
activities To be considered Eest p:-af(.:tlces Hsfrs
AVAaVaVYaisdakmPatatal ovnrgcc o
o may add 1ts own Rkl Sl L ] al T \ZA= 232
internjal objectives, Y Recltom.mendatlons stakeholders
criterja and Pls % L
establishes
Y
Objectives

Figure

5.1.4 The management of amastewater utility should include:

— formul

— evalualtion of the performance by assessment.

The responsible.bedy should take into account the criterion of affordability for customers when
objectives for'the management of a wastewater utility, in accordance with the guidance given in

(5]

(Clause 5)

Service assessment criteria
(Clause 8.6/Annex E)

Performance indicators (Clause 9)

2 — Example of relevant relationships among stakeholders for establishing obje
service assessment criteria and performance indicators

ation of objectives and service assessment criteria;

ctives,

setting the
ISO 24510.

Objectives are generally defined for a certain geographic area and they should be expressed in the form of

service ass

essment criteria.

5.1.5 The objectives specified in 5.2 to 5.10 are considered the principal objectives for wastewater
utilities. Service assessment criteria related to these objectives are discussed in 8.6 and in Annex D. Possible
actions that a wastewater utility can undertake to achieve these objectives are shown in Table B.1.

5.2 Protection of public health

A main objective of a wastewater utility should be to ensure the safe collection or transportation, treatment
and disposal or reuse of wastewater and residues for the protection of human health and safety, while
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controlling the related emissions. Wastewater utilities may have a broader public health responsibility and
that is to receive and treat wastewater from on-site systems within their community.

Special precautions should be taken if the wastewater effluents or residues are reused. Such precautions may
include additional treatment and minimizing risk to public health regarding effluent quality for different
reuses.

5.3 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 improvement of the service to users and the objectives and guidelines

to meet users’ needs and expectations, see ISO 24510.[5]

5.4 Proyv

An objecti
services (c

Wastewatd
applies, en

5.5 Sust

A wastewater utility should ensure that the assets are maintained and provide capacity to meet d

future nee

When a w
revenues (|
time.

Wastewatse
over many
of its mand

Treated wa
good soluti

Environmd
availability
resources

constraint

The waste
environme
taking intq

rision of services under normal and emergency situations

e of a wastewater utility should be to ensure that, under normal conditions, the
bllection, transport, treatment and disposal or reuse) are available on a comtinuous ba

r services may be interrupted by planned or emergency events. Where“an emergenc)
ergency plans and response actions should be initiated (see ISO 2451818l and ISO/TS 2

@inability of the wastewater utility

1s.

hstewater utility makes decisions which have cest impacts, it should ensure that 4
.o through corresponding service rates, tariffs'er fees) will cover the related expend

r utilities represent major social investments. It is usually expected that they provid
decades. Ensuring the sustainability of a wastewater utility over time is therefore a ke
gement.

stewater recycle, reuse as well as resources recovery should be considered, since reu
on to environmental issuestand augments the resources available to the population.

ntal, economic and social changes will occur over the assets’ lifetime, affecting w4
r as well as the needs for wastewater collection, treatment and disposal or reuse. A
(e.g. financial) should be dedicated to meeting these needs, taking into account cuy
b without shifting-the burden to future generations.

wvater utilify-should react to and plan for coping with changes in natural, economic
nts, and strive for continuous improvement in protecting the environment and pu
consideration the most current research and appropriate technology.

vastewater
bis.

7 condition
4520[10]),

urrent and

ppropriate
itures over

e a service
y objective

se is a very

ter source
ppropriate
rent social

and social
blic health,

PP G PO PO TR Y
COTITIITUITTY

5.6 Prom

tha
UI1IT

Wastewater utilities should address sustainable development, i.e. the ability for the community to grow and
prosper within the environmental, infrastructural and economic resources available to it, without limiting
the use of those resources by future generations. This includes contributing to and implementing sustainable
development by:

— promoting efficient use of resources through recycling and reuse;
— instituting pollution prevention techniques by eliminating or separating pollutants at their sources.

In considering strategic priorities for the management of wastewater, attention should also be given to the
overall management of water resources.
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Distinction can be made between quantitative and qualitative aspects of wastewater management.

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

efficient use of water;

retention and reuse;

— discharge.

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

polluti

remov

remov|

on prevention from untreated wastewater;

separdtion of polluted flows from non-polluted flows;

h] and treatment of pollutants;

hl and disposal or reuse of residues.

5.7 Protection of the environment

5.71 Pr

Another ol
treatment
including:

preser

contro

preser

5.7.2 Pr

A further
disposal of

asset y
functi

prever

btection of the natural environment

pjective of a wastewater utility should be to ensurecthe reliable collection or tran
hnd disposal or reuse of wastewater and residues férthe protection of the natural en

vation or conservation of natural resources;
| of overflows;

vation of flora and fauna.

ptection of the built or public environment

bjective of a wastewater utility should be the safe collection or transportation, tres
reuse of wastewater for the protection of the built or public environment, in order to

value fo users and user safety;

alue and maidtainability;
nality and value for the future;

tion ofpollution;

sportation,
vironment,

itment and
bnsure:

contro

| 0r'minimization of flooding;

protec

tion of amenity value (e.g. value for recreational uses).

5.8 Climate change

Wastewater utilities should prepare for the impact of climate change on the utility, including:

and the quality of the effluent;

defining changes in wastewater flow and flow distribution due to climate change;
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— ifthe effluent is being reused, assessing how the demand for effluent will change in terms of quantity and
quality demands.

Documents are in development which will give guidance on adapting to climate change. See the ISO 24566[13]

series?.

5.9 Higher user and service demands

Wastewater utilities should be able to stand to a higher level of demands, including:

— morestringentdemands by usersregarding, for example, the continuity of the services and the shortening
of service interruptions;

more §

while cons

5.10 Avai
An objectiy
wastey

implen
mappi

enhan
contro

enhan
commy

— proted
Attention 9
and ISO 24

6 Mana

6.1 Gen

tringent standards Tor the quality of the effluent and the quality oI the service;

dering the impact of these demands on consumer pricing.

lable technologies
re of the water utility should be to take advantage of available technologies relating to:
vater collection and process technologies;

hentation of digital data mining and analysis, acquiring a geographic information syste
hg and management purposes, etc.;

cing the communications processes, digitation of the system, establishing central con
| systems, etc.;

Cing the protection systems and procedures, against risks stemming from the us
nications;

ting against risks stemming from pathogens and chemicals.

hould be given to the potential adoption of future resilient technologies, see also ISO 2
£591-2[1713),

gement components of a wastewater utility

bral

It is recojmmended thatthe wastewater utility establish an integrated management app

encompass
activit

resour

es all the management components for providing the wastewater services, consisting
jes and processes;

ces;

m (GIS) for

nmand and

e of cyber

1591-1[16]2)

roach that
o

assets;

enviro

customer relations;

information;

nment;

1) Under preparation. Stage at the time of publication: [SO 24566-1:2023,1SO/DIS 24566-2:2023,1SO/CD 24566-3:2023,
ISO/CD 24566-4:2023.

2) Under preparation. Stage at the time of publication: ISO/FDIS 24591-1:2023.
3) Under preparation. Stage at the time of publication: ISO/FDIS 24591-2:2023.
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— risks;

— user and regulatory demands;
— available technologies;

— maintenance.

The management components should also take into account a whole business approach, including
interactions with potential partners and stakeholders, and possibilities of trade-offs.

Possible actions related to the management components addressed in 6.2 to 6.8 are given in Annex C.

6 2 Acti- nticcand nracaccmanagnanannt
. T antr procoosTanagCncIrT

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 managemeént include:

— policy{making;

— procedure development;

— strategy formulation;

— regulafory compliance;

— interngl and external coordination;

— operatjions, control, re-engineering of processes;

— risk mpnagement, including all aspects and climate change.

6.3 Resqurces management

Wastewatdr utilities usually have the following.tesources that should be managed:

— persornel (human resources);

— material and equipment (non-fixed-assets, e.g. spare parts, vehicles, chemicals) (see also 6.4)
— financ]al resources (revenue and expenditures);

— natural resources (e.g. landand river rights);

— obligations to stakehelders and customers.

6.4 Assg¢t management

Wastewatdr ufilities have tangible and intangible assets. Tangible assets should be managed on a Justainable
life-cycle bjasis.

Management of the assets includes:

— maintaining an up-to-date system inventory;

— monitoring and documenting data;

— assessing system condition;

— planning, maintaining or rehabilitating the system;
— optimizing depreciation and reinvestment;

— identifying and managing risks;
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— assuring security of the assets of terrorism and cyber threats.

All of these actions aim to ensure the serviceability of the assets. Guidance can be found in ISO 55000[19],

1SO 55001!

201, 1SO 24516-3[7] and 1SO 24516-4[8].

6.5 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;

striving to meet user needs and expectations;

registg
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For furthei
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The planned development of the wastewater system should be based on a long-term st
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evalualtion;

ring and handling of complaints;
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inicating, educating and disseminating information.

guidance, see 1SO 24510[2],
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ewater services, information management is becoming increasingly important and 4
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ng of data;
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ation security and backup.

y, information shouldbe communicated transparently within the utility as well as
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ntal protection, including the needs of future generations and the impacts of climg
hvolve improving the wastewater system step by step, taking into account the popy

feature of

to relevant
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6.8 Risk management

Risk management comprises proactive approaches taken to assure the continuity of the service and the

protection

a)

of public health and is of great importance. Risk management covers:

extreme weather events), criminal acts of vandalism or terrorism or other accidents;

b)

supply systems, regular pollution or conflicts between users (e.g. agriculture, industry).
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Examples of risk management steps include:

establi

conducting hazard analyses;

shing and monitoring critical points of control;

wastewater/sewage treatment plant operators;

provid

develo

ing and implementing scheduled preventive maintenance programmes;

maintaining on-hand inventories of materials and critical equipment;

ping and exercising contingency and emergency plans.

7 Guidd

7.1 Gen

The task of
of wastew{

as stated ip Clause 6 in order to fulfil the objectives as stated in Clause 5.

The organi
planning, i
the full ran

Process m
plan-do-ch

plan: €
demarn

do: im

check:
produgd

act: ta

lines for the management of wastewater utilities

bral

the wastewater utility is to collect, transport, treat, dispose of and orreuse or facilitaf]
iter and its residues, addressing all the components of the management of the wastew

zation's management structure should be designed to ensuré the correct, effective a
mplementation, monitoring and checking of all tasks, proegesses and activities. It should
ge of provided services or functions.

hnagement of and within wastewater utilities sheuld be carried out using the meth
eck-act as follows:

stablish the objectives and processes necessary to deliver results in accordance wit}
ds and organizational policies;

blement the processes;

monitor and measure processes\and product against policies, objectives and requirem
t and report the results;

ke actions to continually-improve process performance.

Centralize

water resources and the ree€iving environment from pollution and to ensure maximum recovery
of wastewater and residugs:

Consideration should be given to the multi-barrier approach and to the safety plans:

a)
b)

wasteyatertreatment should result in an appropriate quality of the effluent;

the wastewater network should be planned, constructed, operated and maintained in order t

and on-site wastewater services should be improved and monitored to aid the pr

developing standard operating procedures including health and safety planning and management of the

e the reuse
ater utility

nd efficient
encompass

odology of

L customer

bnts for the

ptection of
r and reuse

b minimize

changesin the wastewater quality and to avoid, in particular, the entry of pollutants and microorganisms
that can affect negatively the function and performance of the wastewater treatment plant;

)

the residues should have minimum impact on the environment.

Since a wastewater utility exists to serve its users, special consideration should be given to achieving user
satisfaction. For further guidance, see ISO 24510[5],

For possible actions to achieve the objectives of a wastewater utility, see Annex B.

For possible actions to improve the management of a wastewater utility, see Annex C.
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7.2 Organization

7.2.1 General

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

Periodic reviews of the management system should be carried out to ensure proper application and continual
improvement.

Managers and supervisors should periodically check all legal and other requirements for compliance. If they
detect non-compliance, they should initiate immediate remedial action. Should they detect non-conformity or
deviation in the organizational responsibility, the workflow and or the documented regulations, appropriate

corrective
system, ing

Manageme

Adequate ff
long-term

Considerat

At all leve
environme

7.2.2 Or]

The waste
The manag
that all act

In addition
at its dispq
and activit
distributio
sick leave

situations,

7.2.3 Or

The waste
performan|
ensuring t

action should be undertaken. Attention should be paid to the security of the datam|
luding any automated operational system against cyber security issues.

nt capability appropriate to the organization is required.

inancial capability and funding should be provided to meet both the dayste-day oper
sustainable capital requirements.

ion should be given to developing and making the best use of staffexpertise.

s, there should be sufficient staff with the necessary specialized education and tj
nt of continuous education and training should also be established.

panizational structure and responsibilities

vater utility should define all tasks, competenciés-and responsibilities relating to thg
ement structure and organization should be clgarly defined to establish responsibilitie
vities are completed correctly.

to the person or persons in charge of(checking and supervision, the water utility s
sal a sufficient number of qualified staff. The number of staff required for the indiv
ies should correspond to the type-and size of the water utility, the condition and
n system and any outsourced activities. The potential unavailability of staff due to ho
hnd in-service training, as well as staff required for the proper control of fault and
should be taken into account.

panization of work flow

water utility should define the sequence of all essential operations required for
ce of its tasks)processes and activities on the basis of its hierarchical organization (se
hat both internal cooperation and the interfaces resulting from the integration of {

organizati

operating procedures and operation and maintenance manuals) should be prepared whenever 1
order to ensure the proper and expert handling of individual activities, adhering to applicable
general]y »r‘r‘ppfpd requirements or practices

ns are organized in a coordinated manner. More detailed working instructions (such 4

Anagement

htional and

aining. An

activities.
S to ensure

hould have
idual tasks
size of the
iday leave,
emergency

the proper
b Clause 6),
hird-party
s standard
equired, in
hational or

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. Attention should be given also to employee work-life balance, ensuring adequate time for
family matters.

7.2.4 Operational documents and records

All tasks and activities as set out in Clause 6 should be properly documented and maintained as evidence of
conformity.

Managers and supervisors should check these records at regular intervals.
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sion and checking activities should be documented.

If not stated otherwise in national legal provisions, license permits and official directions or the nationally
generally accepted requirements or practices, every document should be kept on record for a defined period.
Secure retention or backup of such documents should be ensured in case of emergency or loss.

Examples of documents and records include:

operat

plans and documentation of the system (including control systems);

ing instructions, diaries, records and work rules;

financial records;

emplo}
testre
record|

contral

7.3 Plan
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the po
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changgd

The consty
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level at all

Within thd
carried out
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In the case
suitability

ee records, including training, occupational health-and-safety-related records;
cords, proof of maintenance;
s of wastewater analysis, effluents and residue quality and quantity;

ctual and legal affairs.

ning and construction

ng, development and construction of the wastewater systém should be based on a
r safeguarding the residents' health and safety, as wellas protection of the natura
nt and due consideration to the needs of future generatiéns. It should be done by imj
r system step by step, taking into account:

imatic conditions;

5sibility of climate change;

bulation and urbanization development;

lution of stakeholders' needs and egpectations;
s in mandatory and legal requirements.

uction of wastewater syStem components should be carried out in an economic, r
ntally compatible manney. In all cases in which the effluent does not have the necess
Fime, it should be treated to meet the required effluent standards.

framework of ®his supply concept, all necessary approval and notice procedures
, interest in land and rights of way should be secured, technical design should be deter
ng of all measures should be safeguarded.

of contracting, the wastewater utility should determine and verify the contractor’s p
andwillingness to perform the work.

long-term
| and built
roving the

bliable and
hry quality

should be
mined and

rofessional

In constrd
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ment and

supervision, as well as the acceptance of contracted work, are carried out properly. Within the framework
of acceptance of contracted work, it should be verified by suitable testing that the construction was done

properly.
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7.4 Operations and maintenance

7.4.1 General

Operations and maintenance of the wastewater system can include:

a)

connections);

b)

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

collection and transport (e.g. inspection and assessment of conditions of sewers and drains,

rehabilitation of sewers and drains, inspection of the on-site system at each emptying operation,
inspection and maintenance of haulage tankers);

treatni

9

The waste
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condition-
in unplann
life. Correg
and involv
or level of

The activit
operat
operat]
maintd
monit(

comm
body;

troubl
docum

emerg

The manaj
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742 Te

vater operator should develop a plan for an operation and maintenance strategy, coy
hnd reactive activities. Proactive maintenance includes maintenance performed 4
rientated or scheduled intervals to prevent, minimize or delay failures or. shutdowns
ed maintenance activities, or to ensure continued, efficient asset operation and to pr
tive or reactive maintenance includes maintenance performed following a failure or
bs activities necessary to repair or restore assets or systems of assets'to a satisfactor
performance.

ies and responsibilities of the wastewater operator should cover the following aspects
ions;

ional efficiency controls;

nance (servicing, inspection, rehabilitation, repair);

ring of wastewater and residue quality and!quantity;

ssioning (stopping, restarting, decommissioning), possibly in conjunction with the 1

bshooting (during and outside normal hours of work);
entation;
PNCYy response.

rement of all precesses with the wastewater utilities should be undertaken in a m
he use of equipment and resources involved.

rhnical activities

7.4.2.1 \1Vastewater transport system

ent, reuse (1f possible) or discharge or disposal of the treated wastewater and the sludge.

ering both
t planned,
that result
blong asset
shutdown
y condition

esponsible

anner that

Wastewater can be transported by different means (e.g. pipelines, road tankers). The system should be
operated in accordance with its specifications. The proper operation of the wastewater transport system
may require in particular:

— contro

lling the transported wastewater quality, quantity, flow velocity;

— adjusting gates and or overflow weirs to the volume of wastewater transported;

— driving, filling and emptying road transport tank vehicles.
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7.4.2.2 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:

the wastewater or residues treated;

of receiving and dosing equipment;

contro

contro

7.4.2.3 H

The contin
should be 4
the necess

Emergency
earthquak
covering al
as possible

For emerg
wastewate

It is recom
to train thd
simulation

On the bas
economical
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Clear and {

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

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

[ling the disposal or reuse of waste and of residues;

[ling the efficiency of the processes and establishing and monitoring critical contrel pq

mergency provisions

1ity of provision of the wastewater service to users for protection of publi¢ health and e
| priority for the wastewater utility. The wastewater utility should-tlierefore be prepa
iry steps to deal with emergency situations.

situations can include technological failures (e.g. pipg€ failures), natural disa
bs and severe weather events) and criminal acts (e.g. vandalism and terrorism). Emerg
| these situations should be developed. When service isinterrupted, it should be resto
. Special attention should be given to the needs of criti€al users or critical service area

ency situations, in order to minimize the negative impacts on the wastewater s
r utility should formulate an emergency respeanse plan based on an assessment of risk

mended that the emergency plans be tested and that simulation exercises be conduct
operating personnel in managing emergency situations. Experience of previous emerg
exercises should be documented.

is of the risks previously analysed and classified, preventive actions should be as
|ly evaluated and appropriate response initiated.

pport activities

urchasing equipment, materials and products

ocedures should be established for both the procurement and stockpiling of all
and products.

recise’specifications should be produced and conformity assessed.

Appropria

ints.

vironment
red to take

sters (e.g.
ency plans
'ed as soon
5.

ervice, the

D.
ed in order

rencies and

bessed and

materials,

e equipment should be available to pmp]nyppc to carry out the tasks and activities

The type of material used for wastewater system components (e.g. pipes, tanks, valves and gates) should be
chosen based on the quality of wastewater allowed to be discharged to the system, especially as it applies
to commercial and industrial discharges and takes into account the physical demands placed on the system
components during installation and operation.

These should be included in both the procurement specifications and the installation and operating
instructions for all such materials and components.
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7.4.3.2 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 or discharge permits, rights
to lay sewers, easements for treatment and disposal facilities.

7.4.3.3 Accounting or 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.

7.4.3.4 Human resources

The wasteyater utility should ensure that all employees are educated, trained and qualified for the tasks to

be carried put.

Employees|should be capable of accomplishing the tasks assigned to them. Furthermote, specially [nstructed,

experienced or expert staff may be required to carry out special activities, imaccordance with| applicable

provisions|and generally accepted technical rules for the prevention of accidénts. Before assigning a task, it

should be dhown that the relevant qualification requirements are met.

The utilitylmanagement should be responsible for providing sufficient@nd suitable in-service tijaining and

instructions to maintain the qualification.

7.4.3.5 Rrotection of labour

The wastewater utility should provide a safe environment, appropriate equipment (e.g. perspnal safety

equipment) and work procedures. The personnel concerned should receive instruction and ffraining on

working sdfely, with routine follow-up training as appropriate. Attention should be paid to the od¢cupational

health for all personnel with respect to specific risks in operating wastewater systems.

The protedtion of labour is especially important with the effects of climate change.

7.4.3.6 Qutsourcing

When outspurcing work to a contractor, or the possibility of a public-private partnership, the redponsibility

for the ovdrall service should remain with the wastewater utility. Consequently, the utility shopld specify

that the coptractor for the outsourced work:

— has all|the necessary‘personnel and material resources to do the work;

— is capgble of ensuking the proper monitoring and checking of its own activities;

— has st3ff of suitable skills, reliability and efficiency, as well as having the technical and expertknowledge
requirpd-to.perform the tasks in question;

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

In the interests of stakeholder concerns about transparency, care should be taken in the provisions of the

contract to

maximize public access to the terms of the contract and to the outputs achieved.

7.4.3.7 Protection of the environment

Planning the development of the wastewater system should be based on a long-term strategy for
environmental 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;
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— the safeguarding of public health and the protection of water sources;

— the interests of future generations.

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

temporary.

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

developme

nt.

Examples of environmental management, in addition to the items mentioned under planning, include
minimizing impacts of construction and repair activities (e.g. noise, community disruption).

In underta
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vater utility should develop and implement:

jes to raise public awareness regarding the importance and costs of operations of the v
ion and treatment services, as well as disposal or reuse of treated wasteWwater and res

mmes to communicate with the public regarding levels of service)customer needs, pr
resources and economic, social or environmental sustainabiljty of wastewater service

sment of wastewater services

bral

t as a process should be managed to achieve a;elear and precise purpose and refer to the
Clause 5. The following should be established as part of a comprehensive policy (see 8

1] and scope of the assessment (see 8.3);

"ties involved in the assessment((see 8.4);

thodology of assessment (se€'8.5);

fessary service assessmient criteria (see 8.6);

ources necessary to-conduct the assessment (see 8.7);

duction of output’and recommendations for the use of the output (8.8);

iability andcredibility of the data to be used in the assessment;

the conpsistency of the data collected for the assessment and the methods to collect it for the d

butput.

vastewater
dues;

otection of

D.

objectives
.2):

onsistency

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 great variety of types of assessment, depending on the characteristics listed.

EXAMPLE
assessment,

Environmental performance assessment, conformity assessment relating to best practice, risk

audits.

The output of this process (i.e. assessment as a result) should facilitate the further decision-making process
for the stakeholder requesting the assessment.
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8.2 Assessment 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 influence 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

L. H 1 H +lo ] P R I rlaao £o11 H
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the set

of objectives stipulated in Clause 5;

— the guldelines for satisfying users’ needs and expectations in Clause 6;

the selected assessment criteria in Clause 8.

Assessmen [ collective

learning af

t should be designed and implemented as a tool for promoting the’development o
1d feedback to decision-making.

8.3 Goal and scope of the assessment

11 goal of assessment is to check if the water service gbjectives concerning the users|have been

rives for the service to users are defined in Clause 5.

The geners
met. Objec

The goal and scope for a specific assessment should be cleatly defined.
This docurment does not deal with the assessment of th€management of the utility.

Service asgessments should be focused on service performance, on the satisfaction of users and pn meeting
regulation|requirements and the objectives for-the service, but not on the means used or the detailed
organizatipn implemented for meeting the ebjectives.

Part of the
assessmen

Assessmen
1SO 24510

With regar
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direct meg
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assessment of water services.deals with the assessment of service to users. For servi
L should focus on the interface between the utility and the user (e.g. measuring user sg
t of service to users shduld involve effectively the users in the process. More guidance
bl for identifying users)expectations and their criteria for assessing the quality of the §

d to assessmentlof'water services (in addition to the assessment of service to users),
dation is to focus on the service performance. Nevertheless, some activities do not fi
surement sof.their performance. In such cases, indirect assessment of the perfor
lished through the evaluation of some management systems (e.g. risk managemer

Ce to users,
tisfaction).
is given in
bervice.

he general

kt well with

mance can
t, security

management, asset‘ management).

8.4 Parties’involved in the assessment

The responsible parties and all other parties (e.g. the assessment team) involved in the assessment should
be clearly defined. Their responsibilities, their role in the process and the framework of operation for each
party should be specified.

When the responsible body and the operator(s) are not the same legal body, assessment procedures, if not
fixed by legal requirements from the relevant authorities, should be agreed to in advance to provide coherent
assessment results from all involved parties, in accordance with respective rights and responsibilities. The
responsible body and its operator(s) should take a consistent position relevant to the assessment procedures
concerning service to users.
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8.5 Methodology of assessment

Due to the diversity of legal, institutional and managerial systems governing water services, this document
does not present detailed service assessment procedures. However, this document 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 ar

NOTE
investors.

e one of these tools (see Clause 9).

Assessment methodology and procedures should be:

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

perio
of dup

flexibl

gained;

plans t

Some type
that the re

EXAMPLE

If, at a geo
services, tH
satisfactiol

8.6 Sery

The neces
requireme

Each servi
represent
specific cri

Service as
example s}
examples 3

It should b
EXAMPLE

developed with a capacity for repeated measurement to determine trends;

dfcally reviewed to check their efficiency and effectiveness, paying attention notably tq

weighing the reliability, consistency and effectiveness of the data to be uséd in the assessmen

ication;

b to adjust to changes in goals, framework, assessment criteria and indicators as new i

U

o upgrade data that is not available, accurate or accessible enough.

b of assessment procedures will possibly already be standardized. In such cases, itis rec
evant standards be used.

Review ISO 9001[]; environmental performance evaltation (ISO 14031:2021[31).

braphically relevant level (country, region and, ¢ity), specifications are established fol
en these specifications should also include provisions concerning assessment processq

1).

ice assessment criteria

sary service assessment criteria’ should be selected in accordance with the obijé
hts of interest as determinedtby'stakeholders, taking into account local conditions.

e assessment criteria should be discussed in order to establish the optimal output
ive, realistic, specific; efficient in the measuring technology and procedure, in repre
eria, and financially,acceptable.

bessment criterig are the link between objectives and performance indicators. Th¢
lows, for oneof the objectives proposed in Clause 5, possible service assessment cri
re givendn Annex D.

b notéd-that a service assessment criterion can be related to more than one objective.

avoidance

hsights are

L, including

bmmended

" the water
s (e.g. user

ctives and

- the most
benting the

e following
feria. More
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rotection of public health.

rvice assessment criteria include:

safe and complete collection of wastewaters discharged;
adequate hydraulic capacity for safe transport;
sufficient collection system robustness and integrity;

adequate and safe wastewater treatment;

sposal or reuse of treated wastewater and the separated wastewater residues.
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8.7 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, including the search for
possible procedures and technological measuring systems for the establishment of the optimal output. 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,

8.8 The

parties involved, methodology, outputs).

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 g

between t
available.

9 Perfo

9.1 Gen

Performan|
objectives,

effects and

with tools

NOTE
a wastewat

managemerj

framework

It is recom
system mg
governmer

Performan
assessmen

This syste
allow for a

Appropria

service sta|

]

istinction

ne defined targets and the actual service and make achieved levels of performan

rmance indicators

bral

particularly those identified in Clause 5, for example resilience of the city to clim

No performance indicators are included in this document for on-site systems, as these do not
br utility. If a wastewater utility (legal entity) is formedthrough the collective or community o

mended that the owner of an on-site wastewater system should have the performa
nitored either directly or indirectly by a service organization (e.g. a septage haulie
t organization) for the quality of the effluent discharged from the system.

e indicator systems should be considered as a key assessment tool among the vario
L tools (see Clause 9).

should include, amoeng other tools, a coherent set of indicators and the related comp
clear definition pf'these performance indicators and assist in their interpretation.

e performance indicators should reflect the agreed upon objectives for the water util
lndards, which can vary from water utility to water utility and the responsible body.

9.2 Performance indicator systems

9.2.1 Ke

e indicators are used to measure the efficiency and effectiveness of a utility in ad

water security issues. The use of key performance indicators can provide wastewaf
Fo define, measure, grade and rank their performance, while aiming towards a higher §

t of on-site systems, then that entity will possibly wish to consider establishing a performan
for its use with the objectives of managing and iniproving performance and reporting to its st3

PerformanlEe indicators should be‘used within the context of a comprehensive service assessmg

ce publicly

hieving its
hte change
er utilities
tandard.
form part of
vnership or
ce indicator
\keholders.

nce of that
" or a local

us existing

bnt system.
bnents that

ity and the

y components of a performance indicator system

A performance indicator system comprises a set of the following key components:

variab

performance indicators;

context information;

les;

programme of actions and periodic follow-up.

In addition, specific targets for each indicator should be established and routinely monitored, tracked and
adjusted as needed.
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rformance indicators

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

Each perfo

report

be reld
same g

be relg

be ver

be sim

Performa
commens
denominat
main lengt|

Variables {
not under {
can be mad

A clear pr
variables 1
within the
be assesse
out withot
Therefore,
characteris

Additional

rmance indicator should:

be clearly defined, with a concise and unequivocal interpretation;

and audit and at a reasonable cost;

contribute to the expression of the level of actual performance achieved in a certain area;

be assessed from variables that are easily and reliably measured, at a definite frequency of collection

ted to a specified geographical area (in the case of comparison analysis, this should
eographical area);

ted to a specific time period (e.g. annual, quarterly);

allow for a clear comparison with targeted objectives and simplify an otherwise,cémplex anc

fiable;
ple and easy to understand;
be obje¢ctive and avoid any personal or subjective appraisal.

e indicators are typically expressed as ratios between variables. These ratid

n|
uﬁate (e.g. %) or non-commensurate (e.g. $/m3). In.the case of non-commensurate

or should represent one dimension of the system (€.g. number of service connections;
h; annual costs). This allows for comparisons through time or between systems.

hat can vary substantially in time (e.g. annual extraction or discharge volumes), paf

le when the numerator varies in the saime proportion as the denominator.

pcessing rule should be defined-for calculating each indicator. The rule should spe
equired and their algebraic combination. The variables may be data generated an
utility (utility data) or externally (external data). In either case, the quality of the d
[l (see 8.3) and verified, The interpretation of the performance indicators should not
t taking into account the context, particularly if it is based on comparisons with o
complementary to the/performance indicators, the context information should consid
tics of the systentand the region in which the services are provided.

information)0on performance indicators and grading systems for performance in

provided in Annexes DyE and F.

9.2.3 Va

Each varia

riables

hle-should:

be for the

lysis;

s may be
ratios, the
total water

ticularly if

he control of the utility, should be avoided'as denominators in the indicator ratios. Al exception

Cify all the
1 managed
ata should
be carried
ther cases.
er also the

dicators is

a) fitthe

b)

definition of the performance indicator or context information it is used for;

indicator or context information it will be used for;

beasr

9

eliable and accurate as the decisions made based on it require.
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Some of the variables are external data and mainly informative, and their availability, accuracy, reference
dates and limits of the corresponding geographical area is generally out of the control of the utility. In this
case, variables should also:

— whenever possible be collected from official sources, which include information on the accuracy and

reliability of the variable(s);

— Dbe essential for the performance indicator assessment or interpretation.

9.2.4 Context information

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:

— information describing pure context and external factors that are not under the control ofthelutility (e.g.
demographics, topography, climate);

— charagteristics that can only be influenced by management decisions in the long\term (e.g{ age of the
infrasfructures).

9.3 Quality of the information

The quality of the data should reflect the importance of the assessment being conducted.

A scheme Hgoviding information on data quality is needed so that uSers of the performance indjcators and

context information are aware of the reliability of the information‘available. The value of the p¢rformance

indicators fan be questionable without this scheme.

The schemle should consider, for example, the data format'report, scaling of instruments involved in the

process, thie control and audit of the updating of the data, accuracy and reliability.

The confidence grade of a performance indicator cai*be assessed in terms of its accuracy and| reliability.

The accurdcy accounts for measurement errors inthe acquisition of input data. The reliability agcounts for

uncertaintjes in evaluating the reliability of the.source of the data.

An examplp of a confidence-grading scheme_is presented in Annex F.

9.4 Example of a performance(indicator

Performanice indicators are releyant to service assessment criteria to which they link. The following example

shows, for pne of the objectivesproposed in Clause 5, possible performance indicators relevant t¢ one of the

service asgessment criteria-shown in 8.6. More examples are given in Annex E.

Objective: protection efpublic health.

The main pbjectivesof a wastewater utility should be to ensure safe collection, treatment and ¢lisposal or

reuse of wastewater for the protection of human health and safety.

Possible selrvie enteriteriarsafe-discharge obwastewater

QAalccaccm
T oot oY

o5t

Possible performance indicator: discharge from wastewater treatment plants (WWTPs) into the receiving
bodies complying with discharge consents.

Performan

ce indicator: WWTPs compliance with discharge consents (%).

Definition: percentage of the population equivalent (if applicable) that is served by wastewater treatment

plants that

comply with the applicable discharge consents.

Processing rule: [population equivalent that is served by wastewater treatment plants conforming to
applicable standards (number)] during a defined period of time x 100 / [population equivalent served by
wastewater treatment plants managed by the utility during the defined period of time (number)].
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Comment: Each responsible body should establish requirements for safe discharge consents from WWTP
into the environment and use acceptable methods of measurement. Discharge consents refer to the effluent
quality standards that apply. The compliance is assessed regarding the loads or concentrations and their
potential environmental impacts. This indicator should normally be assessed for one-year period. It may
also be assessed for periods shorter than one year, but special care is required in result interpretation when
used for internal or external comparisons.

International Water Association (IWA) code: wEn 1)
NOTE The example presented here uses a short version of how to deal with and calculate a performance indicator.

See Annex E for a more extensive example of how to deal with and calculate a performance indicator.
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Annex A
(informative)

Schematics of wastewater systems

A.1 Components of wastewater systems

A wastewater system generally comprises four components:

— a wastewater source;

— ameans for collecting or transporting the wastewater from the source or sources (whether
connedtion or not);

— atreatiment facility or facilities;
— adischarge, disposal or reuse component for treated effluents and the separated residues.

In some sifnple systems (e.g. pit latrines), the treatment component is not-present or, if present,

by physical

tan include

only a screening component, depending on the quantity and quality~of the wastewater and the disposal

method.

In more complex wastewater systems, there can be multiple séiwces of widely varying wastewalter quality,
multiple ptimping stations and storage or equalization tanksin the collection and transport system, or a
combinatign of pumped and trucked wastewaters, multiple*stages to the treatment facility and|processes,
pumping dnd re-treatment facilities in the disposal grireuse component, including treated wastewater

reservoirs, processed residues or compost storage areas, post treatment transportation element
treated walstewater or wastewater residues to thepoint-of-use.

A.2 Schematic of wastewater systems

Figure A.1 [provides a schematic of wastewater systems.

5 to deliver

NOTE Depending on the extent of the development of the wastewater services in a particular courftry or area,
the nature pf the system componeénts can vary. For on-site systems, only one or a few of the previously mentioned

componentg of the system can belused (e.g. only collection, disposal). See A.3.

A.3 Types of wastéwater systems

Figure A.2|showswdifferent types of wastewater systems.

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

traditional Y VNI PY P | 4d 1ot daoubla o le +1at P
tHHe - vehtHate e HnproveapitatHre a0t vVatrt €ompoStratrit, perea ot atHhe; pott—

septic tank, vacuum tanker.
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dgdg

Rainfall Other catchment area

Catchment area

Sludge
|
| r-——— 77— - Treated
| | wastewater
| Stormwater - | reuse
| Sanitary water (9—|—
| | Wastewater treatment plant
e/ ,_ _________ _l
Infiltration and t ~ \ ‘ | | Slud |
stlorage system I V Storm water I I u g‘: I
| I A Sorase | - |
. | 0 | g N > WwWTP
Sludge disposal/reuse <f¢——Fv— ~ﬁﬁﬁ | T I ﬂ o |
| h | I A f T
| Industrial wastewater /| | ] L ==V _,
| (raw or pre-treated) I _ _ _ Combinedsewersystem =~ N~~~ T T T A% B
Sludge disppsal/reuse -a—— . Combined Interceptor l
WWT On-site systems |— I | ewer sewer I
! | | ( (9.'_ { Treated
Collection and | | A | | [wastewater
transportation | | | .
eceiving wdter
| . I R g wit
| | | Storage T /
Lo 2l® 1 ! g
I_ JI €ombined sewer overflow (cso)
)y o —————— —
Pumping stations may be |nstalled
anywhere in the system
Receiving water Other €atchment area
NOTE In this document, the term “sludge” is replaced by the term “residue”.

SOURCE Reprinted with permission from Performance Indicators for Wastewater Services, Manual of Hest Practice
Series. London: IWA Publishing, 2003. ISBN: 1900222906.[38]

Figure A.1 — Schematic of wastewater systems

Periphery or
regular settlement

& [nner-City

—

‘ Precafious housing ’[ Elementary hotse J[ High standing house [ Multi-storey buildingJ

BNE B0 1] g

/'7(;\ JTT 4 I_J

l

[ (nésite disposal ] On-site ( On-site treatment system Pipe collection Connections/
non-watertight— - watertight tanke——teg—septie tankcwithreed-beds} systen Eottection
[N Q) 4
W‘f PN
Through .
Surface transport (truck or other means) pipe system Transportation
J [ T T A C
v
Buried Dumping in the Adapted dumping site Treatment e .
urie neighbourhood p ping plant Disposal/Treatment
J\ ~

SOURCE Based on a scheme from Hydroconseil, France, 2002.

Figure A.2 — Types of wastewater systems

© IS0 2024 - All rights reserved

30


https://standardsiso.com/api/?name=0c4ab50262c4e36928ff9bce6915ce78

ISO 24511:2024(en)

Annex B

(informative)

Possible actions to achieve the objectives of the wastewater utility

In order to achieve the objectives described in Clause 5, a series of related possible actions can be developed,
which can serve to achieve more than one objective, as illustrated in Table B.1.

Tl n_1
IduliT D. 1

AL 'y i i Jas. ] <l 1 £ alal ]
VWAdSTUWAITI ULIIILY UUJTTLLIVES diIIU TAIIIPITS Ul pUSSIVIT dLUIUIIS

Wast

ewater utility objective

Examples of possible actions

Protection
(see 5.2)

pf public health

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

respond to user complaints swiftlyand appropriately

provide users with commudication opportunities to ex
opinions

give consideration to)people in neighbouring communi
their support

provide understandable and transparent information to

act as a responsible stakeholder in watershed or
institutions

promiote integrated water resource management in watg

¢ontrol and limit pollution in the flows of water retut
environment or reused

protect water quality in public water bodies

educate users on environmental management concerns
not to discharge certain substances

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

consider local rules, regulations and user requirements

press their

ties to gain

jusers,

Fiver basin

I projects

ned to the

and also on

nment (e.g.

NOTE Ceq

tain action’s can be applicable to more than one objective.
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Table B.1 (continued)

Wastewater utility objective

Examples of possible actions

minimize the impacts of combined sewer overflows (CSO)

address diffuse pollutants in stormwater systems

utilize good practices for disposal or reuse of the wastewater

collection and treatment residues

maintain stable quality of final effluent against, fluctuation of water

quality and quantity in influent

improve service quality by developing and introd

ucing new

technologies

maintain backup systems to avoid overflow of untreated y
into the environment and to maintain quality.of final
cases of power supply interruptions or break-dewns of
system elements (e.g. pumps, treatment précess equipm

wastewater

effluent in
wastewater
ent)

Meeting us
(see 5.3)

brs' needs and expectations

see ISO 24510151

Provision 9
and emerggd

(see 5.4)

f services under normal
ncy situations

monitor sewer clogging

identify and address problemuspots of the network (wher]
reoccur)

keep an appropriate stock of spare parts (e.g. sewer pipe

limit impact of disasters and accidents:

— provideinformation to related organizations

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

—.~ prepare for earthquake and other natural disasters

— operate and maintain rainwater drainage systen
control

— develop a plan to secure public health in cases

e blockages

S, pumps)

w of toxic,

s for flood

of possible

system damage from natural disasters, e.g. earthquakes

Sustainabiljity of the wastewatetutility

(see 5.5)

develop applicable revenue sources to ensure costrecove

'y and long-

term sustainability of the wastewater infrastructure and services

ensure long-term functionality of systems while consid
effectiveness

assign qualified personnel

lering cost-

ccounts for

develop a clear and fair service charge structure that a

tocateconmomicconsiderations amd revitalizatiomefforts;
affordability of service to users

onsidering

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

maintain sound finances in accordance with long-term management

projections

NOTE

Certain actions can be applicable to more than one objective.
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Table B.1 (continued)

Wastewater utility objective

Examples of possible actions

analyse management conditions using appropriate methods while

considering regional 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
sound systems

act as a responsible stakeholder in basin instittutions

maintain and secure health and safety of pefsonnel
provide training for personnel to impreve their abilities

provide users with communication-opportunities to ex
opinions

give consideration to people‘in neighbouring communi
their support

0 maintain

press their

Lies to gain

improve service quality by developing and introducing new

technologies

participate aswolunteers in local events

Promotion pf sustainable development
of the comrphunity

(see 5.6)

contribute.to sustainable integrated water resources m
policies

actas a responsible stakeholder in basin institutions

anagement

promote integrated water resources management in watler projects

promote reuse of treated wastewater

optimize energy efficiency and minimize consumption ¢
wastewater systems

optimize the use of renewable energy in wastewater sys

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

— quantity and quality of wastewater discharged

f energy in

fems

vastewater

— related generation of gases, noise, vibration and OdOIllrS

— ability to dispose and reuse wastewater residues
maximize utilization of wastewater residues:

— useas energy source

— recycle as fertilizer for greenery and agricultural land

— recycle as construction materials

utilize good practices for disposal or reuse of wastewate

r residues

NOTE

Certain actions can be applicable to more than one objective.
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Table B.1 (continued)

Wastewater utility objective Examples of possible actions
Protection of the natural environment — promote integrated water resources management in water projects
(see 5.7.1)

— control and limit pollution in the flows of water returned to the
environment or reused

— protect water quality in water bodies
— promote reuse of treated wastewater

— operate wastewater systems with considerations for the global
environment

— educate users on environmental management concerng, including
impact of hazardous substances

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

— minimize the impacts of combined sewetjoverflows (CS)
— address diffuse pollutants in stormwater systems

— maintain stable final effluent quality irrespective of flu¢tuations in
quality and quantity of influents

— limit impact of disasters\and accidents:

— provide information to related organizations

— establishisystems to cope with leakage and inflgw of toxic,
hazardous’or explosive substances

— prepare for earthquakes and other natural disastefs
—, “operate and maintain stormwater systems for floogl control

~— develop a plan to secure public health under |emergency
conditions by ensuring or restoring continuity of s¢rvice
— monitor the wastewater system processes

— provide monitoring systems to prevent inflow of |hazardous
substances into the wastewater system

NOTE  Cerftain actions can be applicable to more than one objective.
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Table B.1 (continued)

Wastewater utility objective

Examples of possible actions

Protection of the built or public
environment

(see 5.7.2)

ensure users comply with requirements to connect to 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 or reuse of the wastewater

residues

COMAUTt SYStENTatic OPETrations amd PreveIntive a5 Well
maintenance for stable service and activities:

— apply measures to prolong the life of systemJ)con
maintain sound systems
— prevent any subsidence due to pipe collapse
maintain stable water quality of final effluent against flu
water quality and quantity in influent
limit impact of disasters and accidents:
— provide information4e related organizations,

— establish systenis'to cope with leakage and infl
hazardous or explosive substances

— prepare forearthquakes and other natural disast]
— operate and maintain stormwater systems for flo
— develop a plan to secure public health under

conditions by ensuring or restoring continuity of

guide the management of commercial and industria
into the sewer system in accordance with applicable rec
through information and education campaigns

provide monitoring system to prevent inflow of
substances into wastewater systems

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

minimize infiltration and exfiltration in wastewater sysf

as reactive

ponents to

ctuation of

bw of toxic,

lers
od control

emergency
service

discharge
juirements,

hazardous

wastewater

effluent in
wastewater
bnt)

ems

Climate ch{
(see 5.8)

nge

follow the current information about climate change's
water sources that can affect water systems

impact on

study the potential risks to the water systems associated with
climate change phenomena

monitor changes in water flow and flow distribution due to climate
change

Higher user and regulatory demand

(see 5.9)

study the trends in the demands by users regarding the quality and
changes in the services provided to users and prepare to respond to
those trends

keep track of the plans for changing or adding to the regulatory
requests by authorities, such as the health and environmental
authorities and prepare to satisfy these new or changed requests

NOTE

Certain actions can be applicable to more than one objective.
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Table B.1 (continued)

Wastewater utility objective

Examples of possible actions

Available technologies
(see 5.10)

— implement data mining and analysis (geographic information
system for mapping and management purposes)

— implement communications and digitation (central command and
control)

— implement protections againstrisks stemming from the use of cyber
communications

NOTE

Certain actions can be applicable to more than one objective.
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Annex C
(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 B.1,
related to the management components of the wastewater utility.

Managemeént components of the

Examples of possible actions
wasfewater system

Activities ajnd process — establish corporate objectives
managemept
(see 6.2) — establish corporate strategies

— develop and implement strategic, tactical apd.eperation plans
— identify regulatory requirements and agstire compliance

— assure coordination between procésses

— establish operational procedures

— ensure protection of automrated systems from cyber terrorism

Resources nanagement - — secure and maintain health and safety of personnel
personnel (human resources)
(see 6.3) — employ appropriaté’ personnel for the jobs considering theif technical

competences and skills
— ensure thatipersonnel comply with laws/by-laws/regulations
— providetraining for personnel to improve their abilities
— _dssign qualified personnel
—_J instruct personnel to act in good faith in relation to customers

— ensure that human resources are able to maintain a satisfactory work load or
private time balance

Resources jmanagement # — develop a clear and fair service charge structure that accounts for local
financial (cpsts and benefits) economic considerations and revitalization efforts considering affordability
(see 6.3) to users

— develop applicable revenue sources to ensure cost recpvery and
long-term sustainability of wastewater infrastructure and servides

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

— maintain sound finances in accordance with the long-term management
projections

— analysemanagementconditionsusingappropriate methods while considering
regional characteristic

— implement cost-effectiveness measures

— ensure accounting systems and financial plans are secure against cyber
attacks
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Table C.1 (continued)

Management components of the

wastewater system

Examples of possible actions

Assets management

(see 6.4)

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

£ b 4 1 1 1. b
TUTTLUASUIITVY dS55TLIITTUS dIIU CUI'T cayuuuuls CUSLS

ensure that automated systems are protected from cyber attack

Customer 1|
(see 6.5)

elations management

identify and meet customer needs
respond to users’ complaints swiftly and appropriately
provide users with communication opportunities'to express thei

give consideration to people in neighbouring communities to
support

organize events promoting the wastewater facilities
participate as volunteers in lo€al évents

provide understandable and transparent information for users

" opinions

gain their

Informatio
(see 6.6)

| management

identify data needs and>data flows related to management and
assessment

define data collection protocols
establish data updating protocols

ensure ihformation integration and protection

to service
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Table C.1 (continued)

Management components of the

wastewater system

Examples of possible actions

Environmental management

(see 6.7)

contribute to sustainable integrated water resources management policies

act as aresponsible stakeholder in watershed or river basin institutions

promote integrated water resources management in wastewater

projects,

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

protect water quality in receiving water bodies

[ 4l . b . b 1 R | 4
CUIISTUCT  UIIT lllllJCl\.LD Ul LUIHIII4dic Luausc dllt LU1IT 1ICTU (U lJl

generations
protect and conserve water sources for drinking

promote reuse of treated wastewater and residues

ect future

operate wastewater systems with consideration'for the global enironment

educate users on environmental manageient concerns and glso on not

to discharge substances adversely affécting wastewater syst
environment

promote energy efficiency and“minimize consumption of
wastewater systems

optimize the use of renewable energy in wastewater systems

comply with local rules and regulations and consider user requir

bms or the

energy in

Pments

ensure customers comply with requirements for connection to fvastewater

systems
minimize the impacts of combined sewer overflows (CSO)
addressAdiffuse pollutants in stormwater systems

maximize utilization of wastewater residues:

— use them as energy source
— recycle them as fertilizer for greenery and agricultural lands

— recycle them as construction materials

utilize good practices for disposal or reuse of the wastewater collection and

treatment residues

Risk manag
(see 6.8)

ement

conduct risk analyses

develop standard operating procedures

provide and implement scheduled preventive maintenance programmes

maintain inventories of materials and critical equipment

develop contingency and emergency plans and exercise these
timely manner

plans in a
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Annex D
(informative)

Example of an assessment methodology for deciding on the
implementation and calculation of performance indicators for

wastewater utilities

mple of an assessment methodology for deciding on the implementat
pn of performance indicators

y key topics which should be complied with based on measurable performances indic

t regulation of water and wastewater quality, asset maintenance, customer service et
ht stakeholders' demands.

y key topics that are recommended as measurable performance indicators.

y general goals for each topic.

y and grade benefits and risks from each goal.

y the stakeholders for each goal.

- preferably via teams - the different alternatives for performance indicators to eaq
nt type of set of data, considering:

g data in the system, its accuracy, accessibility, and quality;
ures and technologies for the colléction of the data;
bimplicity, HR effectiveness)etc.
suggested frame and-calculation formula for each performance indicator considering
of collection;
ncy of collection;

of datarte/be reported;

ion and

ators, such

C.;

h goal and

normallization of the performance indicator;

to Keep or upgrade the accuracy and reliability o data;

systems to control, monitor, verify and audit all of the above.

D.1 Exal
calculati
a) Identif
as:
— releva
— releva
b) Identif
c) Identif
d) Identif
e) Identif
f) Define
releva
— existin
— proced
— costs,
g) Forms
— means
— freque
— format
— means
h)

Form a suggested plan for the implementation of the process, showing:

human resources;

responsibilities;

technologies for the collection of the data;

data reporting formats, frequencies and formulae to calculate performance indicators, maintenance
procedures for equipment, systems, and processes;
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monitor and audit procedures;

costs;

benefits and risks;

timeta

ble for the implementation of each procedure and technology;

timetables for output achievements analysis that will include data analysis, calculating the variables and
outputs of each performance indicator formula, and for the setting of each achievement desired for the
next output achievement analysis.

lysis and a

brmance of
nds, etc.

ble

i) Approve the decisions taken from the suggested plan with your stakeholders.

j) Implerhent the approved plan.

k) Atthe first output achievement analysis, set a suggested output achievement for the nextane
specific plan designed to reach each output achievement, considering:

— realistfic of the desired achievement;

— costs;

— timetaples, responsibilities, teams;

— prioritjies and risks;

— techndlogical options;

— regulation and stake holders' demand;

— crisis preparedness;

— customer expectations.

1) Approye the plan with the relevant stakeholders.

m) Implernent your approved plan.

n) Monit¢r and audit your plan.

o) Add, clliange, and improve each segment of your plan in order to constantly improve the perf
the utillity with new technologies, procedures, customers, stakeholders and regulation dema

D.2 Examples of a wastewater utility's objectives that can be considered as a

platform for performance indicators and examples of recommended measurg

performance indicators related to each one of these objectives

a) Envirgnpient:

— minimum nonconformities from standard requirements of treated wastewater;

— minimum sewage overflows from urban manholes;

— minimum sewage underground losses, minimum upper ground sewage bursts.

b) Public health:

— minimum sewage overflows from urban manholes;

— minimum upper ground sewage bursts.

c) Service level - maximum responding time for telephone, email and frontal waiting time.
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Systems or infrastructure:

maximum data for GIS layers;

age of infrastructure lower than its existence period;
maximum automation in control systems and sensors.

Crisis preparedness - minimum nonconformities in crisis preparedness external audit.

Climate changes - existence of long-term master plan that considers climate changes and the degree of

its execution.

Cyber protection:

maxinjum cyber defence systems;
minimjum score at cyber successful hacking attempts at exercise level.
Sustainability - maximum reuse of treated wastewater.

Redundancy - maximum redundancy for collecting, pumping and treating sewage.

Monitgring and audit level - maximum execution of monitoring, eyent’ detection and internal and

externjal audits plan, including water demand analysis and tracking,

systenp operation - carbon emission savings, repayable operatien.to avoid failures.
Human Resources:

maxinjum professional knowledge for each utility worketr-on relevant topics;
maxinum redundancy in organizational knowledge;€fficient use of HR.
Transparency - maximum approved data accessible for customer.

Safety

minim[jm accidents and almost-accidents;

minimum nonconformities in saféty internal and external audits.
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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 componentsof a

wastewater system

E.1 Exal
objectivg

E.1.1 Ge

The waste
criteria.

The examp

E.1.2 Pr

The main d
wastewate

Possible as|

— approj
health
systen

safe di

E.1.3 Mse

An objectiy
(see 5.3).

Possible as|

E.1.4 Pr

mples of service assessment criteria related to the wastewater utility
'S
neral

lvater objectives from Clause 5 are stated, followed by examples of possible service §

les of objectives and possible service assessment criteria arésSummarized in Table E.1

ptection of public health

bjective of a wastewater utility is to ensure the safecollection, treatment and disposal
r for the protection of human health and safety (See 5.2).

sessment criteria:

riate coverage of services to users;

and safety of personnel;

 integrity;

scharge of wastewater.

eting users' needs-and expectations

e of a wastewaterutility should be to ensure service activities meet users' needs and ey

sessmenteriteria: see 1ISO 24510[3] for guidance.

pvision of services under normal and emergency situations

issessment

or reuse of

pectations

An objective of a wastewater utility should be to ensure that, under normal conditions, the wastewater
service (collection, treatment and disposal or reuse) is available without interruption. When interruptions

have occur
Possible as
minim

develo

red, the objective should be to restore service as quickly as possible (see 5.4).

sessment criteria:

continuity of wastewater treatment plant operation;

ization of sewer blockages;

pment of an emergency plan;

appropriate stock of spare parts (e.g. sewer pipes, pumps).
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E.1.5 Sustainability of the wastewater utility

An objective for a wastewater utility should be to ensure that the quality of the services is maintained and
developed, as appropriate, in order to meet current and future needs, taking into account economic and

social cons

traints (see 5.5).

An objective for a wastewater utility should be to ensure that the assets are maintained and developed, as
appropriate, in order to meet current and future needs, taking into account economic and social constraints

(see 5.5).

Possible as

sessment criteria:

— network performance (e.g. sewer collapse or blockages);

— assets

— operat

condition (e.g. age, reliability);

ing costs;

— staffinlg levels and competencies;

— financ
— bil
— co
— de
— aff

E.1.6 Pr

An objecti
use of watg

Possible as|
— reuse
— sustail

— costre

al performance:
ling;

lection;

bt;

ordability.

pmotion of sustainable development of the'community

e of a wastewater utility is to promote sustainable development namely by promoti
r and energy, retention and reuse, separation of polluted from non-polluted flows (se¢

sessment criteria:
f treated wastewater;
able use of energy (savingsyand reuse);

covery and long-ternrsustainability of services;

— clear and fair charge strietures;

— under}{

E.1.7 Pr

1) Proted

tandable and/transparent information to the users or customers.

btection of the environment

tien‘of the natural environment

hg efficient
5.6).

An objective of a wastewater utility is to ensure the safe collection, treatment and disposal of wastewater

for the

protection of the natural environment (see 5.7.1).

Possible assessment criteria:

— prevention and control of overflows;

— monitoring of environmental emissions;

— Su

stainable use of energy;

— preservation of ecosystems (flora and fauna).
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