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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and 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 procgdures used to develop this document and those intended for its further maintenance-gre
described|in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed-\for the
different fypes of ISO documents should be noted. This document was drafted in accordance with the
editorial fules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention|is drawn to the possibility that some of the elements of this document maybé the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patént rights. Detailq of
any patenf rights identified during the development of the document will be in the.Introduction andjor
on the IS{ list of patent declarations received (see www.iso.org/patents).

Any tradg name used in this document is information given for the convenience of users and does not
constitutg an endorsement.

For an ejplanation of the voluntary nature of standards, the ¢ieaning of ISO specific terms gnd
expressiohs related to conformity assessment, as well as information about ISO's adherence to the
World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see the follow]ng
URL: wwv.iso.org/iso/foreword.html.

This docujment was prepared by Technical Committee ISO/TC 224, Service activities relating to drinking
water supply, wastewater and stormwater systems.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete |isting of these bodies can be found @twww.iso.org/members.html.
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Introduction

0.1 General

This document is a companion document to ISO 24510, ISO 24511 and ISO 24512 and was originally to
be developed with the thought that many organizations (water utilities, regulators, users’ associations)
would benefit from examples illustrating how the performance indicator methodology and the
performance indicators, such as those described and illustrated in the series of standards on the topic of
activities relating to drinking water and wastewater services produced by ISO/TC 224, have been applied
by awariety of organizations. Please refer to ISQ 24510 1SQ 24511 and [SQ 24° or guidance on the
process and conceptsl1l.[2L.[3]. However, there are many similar and parallel methodologiestneasuring
hﬁ&l

the performance of organizations, not least of which are several “benchmarking” met gies, some
of which are described in this document. Therefore, this document provides examplss‘ quantification
practices and processes for measuring organizational performance. N

Pefformance indicators as developed by ISO TC 224 are intended to be usedlﬁfimarily within water

jlities, often over time, to demonstrate progress towards achieving high-level’corporate objpctives. In
practice, these indicators are also being used to indicate projected benefi at could be achieved with
changes in investment strategies or operations. Benchmarking, on ther hand, is used|primarily
to demonstrate the efficiency of operations, particularly by sharing information between cqmparable
organizations often with the identification of best practices rel to the particular operation being
benchmarked. Used in a time series, all can also be applied to dQnonstrating progress towards meeting
objectives and demonstrating continuous improvement. W s confusing is that both can use exactly
th¢ same metric, i.e. a numerator using one data set, a% denominator using another data set. For
example, energy used/megalitre of water produced. ;\\}

Figure 1 illustrates the basic similarities in the u§gf a typical metric for the internal used linked to
achieving corporate objectives (performance indicators) and how benchmarking (as degcribed in
ISQ 24523[11]) enables information sharing etrics and ultimately sharing of best practfices. Both
mdthodologies are intended to assist in cohtinuous improvement and to measure achieyement of
objectives. B\
O
Corporate objective:

Promote environmental
sustainability

Operational objective:
Reduce energy
consumption

Achievement of objectives O .
z

improves
over time

Evamnla matric
Compared to utilities A to L Energy used / mega Compared to utilities M to Z
litre produced

Compare to improve efficiency in operations
Figure 1 — Illustration of uses of performance metrics.

Within the field of organizational assessment or measurement, there are several terms that are regarded
at least informally as being interchangeable. These include “performance indicators”, “performance
measures” and “benchmarks”. The first is the preferred terminology of the series of standards on the
topic of activities relating to drinking water and wastewater services produced by ISO/TC 224. The

terminology describing the process for utilizing “performance indicators” and “performance measures”

© ISO 2018 - All rights reserved v


https://standardsiso.com/api/?name=4b72ea25000c63fb873bd87d17e49b20

ISO/TR 24514:2018(E)

tends to be “assessment”. The terminology describing the development and utilization of “benchmarks”
is “benchmarking”. The end result can be the same: both result in the calculation of a metric that
indicates the status achieved in respect of performance of a particular function or activity. However,
these terms are used to achieve subtly different purposes. Performance indicators are normally used
to measure activities within a single organization where the basis of calculation does not change
from year to year and, at least in the ISO standards referenced, are directly related to organizational
objectives at the corporate level.

Benchmarking is intended to encourage and allow comparison between organizations providing similar
services in a defined context. Such methodologies often serve to measure achievement of operational
objectivegtwhitharerecessarity asubsetof corporateobjectivesamd-wiichsupport threachteverrerny of
the corporate objectives). That is, the elements comprising the numerator and the elements comprising
the denonpinator should be identical between the organizations being compared. The benchmarks will
enable comparison of organizations in common and defined fields, but are not necessaxily“direqdtly
or closely linked to the high-level corporate objectives. ISO 24523 provides information on the
benchmarking process[11].

A distinctiion between the performance indicator methodology and the benchmarking methodology is
that whilg performance indicator comparison can be an essential part of benchmarking, performarce
assessmelt is a crucial part of benchmarking. Therefore, benchmarking is a way’'to apply the ISO 24531X
standardq. However, “benchmarking” differentiates from pure performance indicator comparisqns
through 3dditional and continuing work steps, in particular “analysis%*and “implementation” (see
ISO 24523, Table 1[12]), leading to performance improvement.

The purpgse of this document is to provide practical examples:bdsed on real life applications for the
considerafion of utilities using the guidelines in ISO 245104 ISO 24511 and ISO 24512, and also|to
indicate ekamples of where other metrics are employed for regulatory and other purposes.

This document should encourage and assist utilities, particularly small and medium-sized organizatiopns,
when using ISO 24510, ISO 24511 and ISO 24512, to think and communicate clearly about the meaning
and use of performance indicators.

0.2 Summary of the methodology of the'series of standards on the topic of activities relating
to drinkipg water and wastewater services produced by ISO/TC 224

The serie$ of standards on the topic of activities relating to drinking water and wastewater serviges
produced|by ISO/TC 224 provide guidance for water utilities that wish to demonstrate that they are
meeting their broad social and other objectives as established by top management. These often reflect
objectiveq established implicitly; or explicitly in legislation which may govern the delivery of wafer
services. The series of standapds on the topic of activities relating to drinking water and wastewager
services produced by ISQ/TC 224 contemplate a three-step process. Step 1 is to determine wager
utilities’ dtrategic objectives. Such objectives in the case of water and sanitation services explicitly
include pfomoting public health, protecting the environment and providing for a sustainable service.
Step 2 asKis what service criteria are to be used to determine if the objective is being met. The final step
asks whatl metrics should be used to demonstrate that the criteria are being achieved.

For exampple) Table 1 may represent these three stages in respect to the objective of promoting
public health.

Table 1 — Example of the performance indicator steps employed within the series of standards on
the topic of activities relating to drinking water and wastewater services produced by ISO/TC 224

Objective Service criteria Indicator
(Step 1 - define) (Step 2 - how to measure) (Step 3 - establish a metric)
Promoting public health Delivering safe drinking water Percentage of delivered water quality
tests that meetregulated requirements
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0.3 Purpose of the applications

In many countries, governments require that utilities (both public and private) report on their
performance, in a unified and consistent manner. For example, all countries within the OECD are
committed to such a policy and have established requirements for public sector utilities to publish
annual reports indicating measures of their performance. The purpose of this policy and program is
to provide assurances to the population that these utilities are effective in their activities (typically
showing the economic efficiency of the activity in terms of cost/unit of output. For associations
renrncanfing member utilities (cnmnh'mnc inthe pnh]ir‘ soctor but often in the privafn c:ctor) the
asgociation establishes methodologies for reporting on a uniform basis the performances‘aghieved by
the¢ members. The purpose of this may often be to demonstrate good corporate citizenship and may
inqlude indicators of environmental protection, or consumer relations. For individua] utilities|(again for
both public and private utilities), the purpose of calculating performance measures may be grincipally
foll internal purposes (e.g. reporting to management, demonstrating continu6iis improvement, or
demonstrating the need for investment in new technology or for repair of infrastructure).

Regardless of the purpose for which the practice of measuring and{reporting performance was
established, benefits are obtained and shared with all stakeholdefs.)'In addition, all thie metrics
deyeloped can be associated with organizational objectives and purposes.

© 1S0 2018 - All rights reserved vii
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Activities relating to drinking water and wastewater
services — Examples of the use of performance indicators

using ISO 24510, ISO 24511 and ISO 24512 and related
methodologies

IMPORTANT — The examples in this report are included only because they illustrat
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the series of standards on the topic of activities relating to drinking water and w4
'vices produced by ISO/TC 224 or similar requirements or practices of-asses
nchmarking.

ue judgements expressed in these examples relate to the relative benefits\foer each exa
lect decisions made specifically by the management of the utilities in the examples. No enc
riven by ISO/TC 224 to

those decisions,

the data used, or

their conformity with other ISO standards or non-ISO practices or requirements.
endorsement is given by ISO/TC 224 to any organization or their practices.

utility’s particular application of the series of standards on the topic of activities relating t
ter and wastewater services produced by ISO/TC 224 or the parallel measurement requir
ictices is recommended because the managentent of each utility has selected the applicg
ted to its needs. No endorsement is given by ISO/TC 224 of the choices made by individu
the relative merits of these different applications of the series of standards on the topic of
ating to drinking water and wastewater services produced by [SO/TC 224.
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ere are no normative references in this document.

Terms and definitions

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

ISO and [EC maintain terminological databases for use in standardization at the following addresses:

©lI

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

IEC Electropedia: available at http://www.electropedia.org/
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3.1
benchma

rk

single value, representing an accepted reference value derived either from comparisons among
participants or from literature, used for orientation

Note1toe
Note2toe

[SOURCE:

ntry: The benchmark may be determined collaboratively or individually.
ntry: By clustering, different benchmarks can occur for different peer groups.

ISO 24523, 3.2]

3.2
indicator
paramete
with a sig

Note 1 to
reviews”[1

Note 2to e

3.3
measure
value resu

[SOURCE:

34
performg
measurab

Note1toe

Note 2 to €
or organiz

[SOURCE:
Appendix

3.5
performg
means usg

[SOURCE:

3.6
process
set of inte

[, or a value derived from parameters, which provides information about a subject-mat
hificance extending beyond that directly associated with a parameter value

entry: Adapted from OECD works on “Core sets of indicators for environmental performa
L1,

htry: Indicators can refer to context, conditions, means, activities or performances.

noun
Iting from measurement and the process used to obtain that value

[SO 9241-11:1998, 3.11]

nce
le result

htry: Performance can relate either to quantitative or qualitative findings.
ntry: Performance can relate to the management of activities, processes, products, services, syste
htions.

2,1605 3.13]

nce measure
bd to assess the system performance, typically by diagnostic or relative performance methd

ISO TR 19358:2002, 2.6, modified — term made singular.]

frelateéd or interacting activities that use inputs to deliver an intended result

Noteltoe

ISO/IEC Directives Part 1 and ‘€onsolidated Supplement — 2017 (8th edition), Annex §

Ler

nce

ms

ds

ez Whetherthe "intended result” of a nrocessis called an outpnut nraductorservice- denends on
J r r U o r

he

context of the reference.

Note 2 to entry: Inputs to a process are generally the outputs of other processes and outputs of a process are
generally the inputs to other processes.

Note 3 to entry: Two or more interrelated and interacting processes in series can also be referred to as a process.

Note 4 to entry: Processes in an organization are generally planned and carried out under controlled conditions
to add value.

Note 5 to entry: A process where the conformity of the resulting output cannot be readily or economically
validated is frequently referred to as a "special process".
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Note 6 to entry: In benchmarking, organizational and technical processes and combinations of both of them are
considered. A process within the meaning of benchmarking comprises a combination of one task with one plant/
one object (e.g. operate sewer network, treat wastewater, treat drinking water, provide domestic connection,
further train staff, purchase material).

[SOURCE: ISO 9000: 2015, 3.4.1, modified — Note 6 to entry replaced.]

4 Format for the examples provided in this document

4.]

General
=EeRerat

Ex
to

hmples illustrating the application of the series of standards on the topic of activities relating
drinking water and wastewater services produced by ISO/TC 224 or the parallel gflternative

mqg
un|

thodologies are provided in Annexes A to D. The contents of these examples are,generally
der the headings given from 4.2 to 4.5. However, where full information on the practice or re

prganized
juirement
graphical

is Jlot available at the time of publication of this document, summary information and a biblig
reference have been supplied.

Plgase note, the Annexes distinguish between methodologies and requirements established by
inlernational organizations (Annex A), national regulatory bodies (Aninex B), associations or{groups of
utilities (Annex C), or individual utilities (Annex D).

p

4.2 Name of the organization

is section simply provides the identity of the organization offering its experience.

Background of the organization

a context
ds on the
C 224, or
tended to
ion to the

Thiis section briefly describes the organizatien and its history. The purpose is to provide
fo] understanding how the performance assessment methodologies of the series of standat
topic of activities relating to drinking water and wastewater services produced by ISO/T
sithilar requirements or practices of dssessment or benchmarking, were applied. It is also in
provide suitable information for a teader of this document to relate his or her own organizat
organization described in the example.

Objective for makKing use of performance indicators

nting the
the series
bduced by

Thlis section includes’a description of the purpose of the organization when impleme

hd figures
may be attached to illustrate the process.

4.6 Summary of the experience

This section includes a summary of any lessons learned by the organization from the production of
performance indicators whether conforming to the series of standards on the topic of activities
relating to drinking water and wastewater services produced by ISO/TC 224 or other similar practices
of assessment or benchmarking applied, as the case may be. It may also include the organization’s
conclusions on its future expanded application of the practice of assessment or benchmarking.
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Annex A
(informative)

International organizations

manner, while minimizing impacts on the environment. This is included in the resource’efficier
and green economy agendas. In order to obtain knowledge on the actual pressure pn\the aqua
environment from water abstractions and emission of pollutants, and for assessifhg-urban wa
management, we need to extend the knowledge base beyond compliance with current/legislation. W|
the aim of improving the European level knowledge base in urban water management in the resou
efficiency|context, the European Environment Agency (EEA) hosted an expert meeting jointly organiz
with leading water associations in Europe. This event framed the context and,discussed topics relat

to the exploitation of data already available with water utility associations.and benchmarking networ

beyond what is currently reported via institutional frameworks for implementing legislation.

EU-level dssessments of the resource efficiency or environmentabperformance of water utilities 3
not currently as holistic as they could be. There is considerable reporting of environmental d
concerning water already in place, from the local to the EU level: However, these reporting obligatig
are primdrily concerned with the water quality parameter§’applicable to drinking water and treatf
urban waptewater. The parameters are related to compliance with the EU directives pertaining to {
achievemé¢nt of drinking water standards, urban wastewater collection and treatment requiremer
and receiying water quality objectives.

As outlingd in the EEA report ‘Towards the efficient use of water resources in Europe’l2] econor
production cannot be sustained if it requires,excessive water use and burdens natural resources
is thus esfential that water uses and effi¢iencies are also considered in water management practig
includingy the actual pressures in the aquatic environment from water abstractions, the result
emissiond of pollutants, and the energy*consumption/recovery from managing the urban water cycl

This report follows on from the diseussions in the expert meeting on how the organizations and networ

involved in urban water management can share their knowledge bases to support environmental a
resource ¢fficiency policies,and technical improvements. The availability of this knowledge base cox
create a njore comprehefnsive approach to assessing Europe's water resources and threats. It could a

enable a Jomparison 6fthe environmental performance of different water utilities, monitor progre

over timefand aid the implementation of novel environmental technologies.

In its response to-the European Citizen's Initiative “Right2Water”, the European Commission committ

ble
ICY
tic
Ler
ith
"ce
ed
ed
ks

ed
to

to explor ng the idea of benchmarking water quallty and w1ll cooperate w1th ex1st1ng 1n1t1at1ves
provide alw A

transparency and accountablllty ofwater service prov1ders by glvmg Cltlzens access to comparable ‘data
on the key economic, technical and quality performance indicators of water operators. The information
provided in this report, although having a specific focus on environmental performance based on data

from voluntary benchmarking exercises, can be a useful contribution to this debate.

1) The following texts (but not the subheadings) are excerpts from the Executive Summary of the EEA Technical

Report No. 5/2014[4].
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A.2 International Benchmarking Network of Water and Wastewater Utilities
(IBNET) of the World Bank Group, Global Water Practice (www.ib-net.org)

A.2.1 Background of the organization

The World Bank is a development institution providing financial resources for development in more
than 150 countries and territories. The World Bank Water Global Practice is in charge of development,
implementation, supervision and assessment of projects related to water. The investment directly into
water and sanitation utilities constitutes roughly 60 % of Water Global Practice operations and is just
above one billion dollars a year for the last 10 years.

Pefformance and search for good utilities was always a key topic of interest of the World Banl{ activities
in the water sector. In order to do that, the World Bank established the International*Bendhmarking
Network of Water and Wastewater Utilities (IBNET) within the Bank’s Water and Sanitation|Program.
Client governments develop standard indicators and maintain data to efficiently allocatd financial
regources and develop sector improvement programs that address water and-waStewater services for
allfconsumers, including the poor. IBNET provides a fact-based framework te,méasure the pefformance
of p service provider and set the standard for water sector performance‘assessment. IBNET provides
goyernments, utilities and the public with a clear and objective picture‘of water services gnd utility
performance.

A.2.2 Objective for making use of performance indicators

Thie following are the objectives for encouraging the development, use and publication of performance
indicators (benchmarks):

—| Support utilities and their staff in evidence-basedperformance and data quality improvejment;

—| Help governments make informed decisions based on clear evidence in the water sfctor, thus
improving water and sanitation services for all, including the poor;

—| Maintain a leading role in setting stanidards for the performance assessment of municjpal water
utilities as well as a leading role inycollecting and disseminating data on water utilities|including
information on tariff structurés and systems, cost-recovery and financing;

—| Help generate evidence te-promote good governance and improved capability, accountdbility and
responsiveness of waterland sanitation services providers through developmentand implementation
of the performance infoermation availability to the public they serve; and

—| Develop new tooels/for performance assessment to include process indicators, and performance
assessment forSmall utilities and sanitation services. By developing new performance agsessment
tools, IBNET.will help generate more demand for benchmarking data, and will improve Knowledge
on the current status and development trends of the water supply of sanitation profucts and
services,

A.2 3 “Performance indicator methodology

Standard toolkit developed followed the 1996 International Water Association (IWA) Start-Up tool for
utilities performance assessment. Please see details at www.ib-net.org/ and https://database.ib-net
.org/DefaultNew.aspxh.

The IBNET tariff database that may also be relevant and of interest: https://tariffs.ib-net.org.

A.2.4 Summary of the experience

IBNET is the largest publicly available database covering water utilities, providing performance
data from over 5 000 utilities in 130 countries. Over 75 percent of the utilities in the database have
provided more than four years of performance information, making it increasingly possible to look into

© IS0 2018 - All rights reserved 5
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performance trends at the utility and sector levels?). It is de-facto used as a reporting standard in more

than 40 countries.

As of now, the World Bank widely uses IBNET for its work and about 20 projects with total lending of
$1,1 billion have IBNET in its performance monitoring structure.

Table A.1 — 20 bank projects using or planning to use IBNET as an official monitoring tool

Project Project size
Albania $18 million
Belarus $60 million
Danube programme $5 million
Honduras $35 million
Macedonia $20 million
Moldova $20 million
Mozambique $180 million
Nigeria $250 million
Russia $200 million
South Pacific $20 million
Tajikistan $12 million
Ukraine $100 million
Vietnam $150 million
Total $1,07 billion

NOTE Spill over to other donors (Swiss DA, USAID,/ GIZ, KfWw,

AusAID and ADB).

A.3 1ISQ TC 268, sustainable cities and communities

A.3.1 Sgope

The scopq of this TC includes standardization inxthe field of sustainable development in communit
including frequirements, guidance and supporting techniques and tools to help all kind of communit

les,
es,

their relaed subdivisions and interested and'concerned parties become more resilient and sustainaple
and demopstrate achievements in that regard. The proposed series of International Standards will thus
encourag¢ the development and implementation of holistic, cross-sector and area-based approaches
to sustaijable development in comimunities. As appears in the program of work, it will inclyde
management system requirement;.guidance and related standards.

A.3.2 Water sectors covered

While 1SQ 37120[6] ceyers many aspects of city services, those relevant to the water services secfor

include:

Wastewat[:r:

a) percentage of city population served by wastewater collection;

b) percentage of the city's wastewater that has received no treatment;

c) percentage of the city's wastewater receiving primary treatment;

d) percentage of the city's wastewater receiving secondary treatment;

e) percentage of the city's wastewater receiving tertiary treatment.

2) Funding from DFID (UK Department for International Development) in 2004 supported a strong drive for data
collection through technical assistance agreements concluded with many different organizations across the world.

6
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Water and sanitation:

a) percentage of city population with potable water supply service;

b) percentage of city population with sustainable access to an improved water source;
c) percentage of population with access to improved sanitation;

d) total domestic water consumption per capita (litres/day);

e) total water consumption per capita (litres/day);

f) | average annual hours of water service interruption per household;

g) | percentage of water loss (unaccounted for water).

© ISO 2018 - All rights reserved 7
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B.1.1 Background of the organization

The Natid
Ministry

water res
related to

— Prep3
— Prom

the d¢
— Propc

— Estab
suppl

— Prom
suppl

B.1.2 O
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a) Ensuj

b) Ensuj
levels

c) Carry
Entity

The Natio

Annex B
(informative)

National regulatory organizations

nal Directorate for Water (hereafter referred to as NDW) is the executivesservice of {

he

f Energy and Water whose aim is to study, prepare, implement and monitor-the-water supply,

purces and sanitation policies3). The NDW has, among others, the following duties direc
the implementation of Performance Indicator Systems:

bte and coordinate the development of standards, regulations and technical specifications
sign, construction, operation and monitoring of water supply and sanitation systems.

se studies whose aim is to establish tariffs to the watérsupply and sanitation services.

lish, coordinate and promote inspections, superyision and systematic monitoring of the wa
i and sanitation systems operation.

bte the collection, management and dissemination of information concerning (...) the wa
iy and sanitation.

bjectives for making use of performance indicators

2-2017 program, the Goverhment of Angola committed itself to achieve the following go
the water supply and sanitation:

e coverage levels up to,100 % in urban areas and 80 % in rural areas;

e effective monitoring of water quality for human consumption, with high standards, serv|
up to 70 % indihban areas and 40 % in rural areas;

out an institutional reform in the sector, ensuring the creation of a Water Supply Managem
7 in eachhof the Provinces.

hal Development Plan 2013-2017 (the main strategic document of the Government of Angg

tly

re and coordinate the development of the water supply and sanitation'national policy. Ensuyre
its implementation and monitoring.

for

Ler

Ler

als

ice

ent

1a)
ve

aimed: to

promote, on a sustainable basis, drinking water supply to the population; water for the produc

sector as well as adequate sanitation services. For this specific purpose, the National Development Plan
declared as a priority: 3. Ensure efficient operation of the systems and continuing with the creation of the
Management Entities, according to the institutional development of the sector.

Based on the strategic plans of the Government of Angola, the NDW set as a goal: establish guidelines for
systematic collection and processing of information by the managing entities of water supply systems, in
order to establish and oversee the minimum standards of operation of systems.

3) Presidential Decree No. 116/14 of 30 May, establishing the Organic Law of the Ministry of Energy and Water.

8
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Consequently, the implementation of performance indicator systems was included in presidential
decrees used to create and appoint the Boards of Directors of the Benguela, Lobito, Malange, Bié,
Huambo, Cuanza Norte, Uige and Cunene Water Supply and Sanitation Companies®:

ARTICLE 28 — MANAGEMENT PRINCIPLES:

The management of EASBIE-EP (Empresa de Aguas e Saneamento do Bié - Empresa Publica) should be
conducted in order to match the State’s economic and social policy with the technical, economic and

fin

In

ancial viability of the company.

ocuiding the management of the company, the following principles and objectives should be

observed:

AR

B.

Meeting targets and using indicators established by the State;

The Company’s production process should be constantly improved, ensuring 'the 3
improvement of the quality of services provided and its productivity.

TICLE 34 - ACCOUNTABILITY:

a. Board of Directors’ Report;
b. Analytical balance sheet and income statement.

The documents referred to in the preceding paragraph/must be supplemented with othe;
of interest in order to assess the situation of the company, in particular:

a. Annexes to the balance sheet and the incomeZstatement;
b. Schedules showing the extent of implementation of the business plan and budget; an

c. Other significant indicators of company activities and status.

1.3 Performance indicator methodology

Unfder the Service Contract No. 2010/241-326 — "Technical Assistance to the National Dire

Wo
un|
inv

1.

2.

Fig
ind

ter Supply and Sanitation of\the Ministry of Energy and Water" - funded by the Europ
der the 10th European Deyelopment Fund (EDF), one of the activities of the expected
olved the development oft

A proposal for a.Quality of Services Indicators Report, including a manual for the imple
among the publio/ private organizations responsible for the water supply; and

A referencedframework for the quality of services indicators.

ure B:loutlines the methodology used in the implementation of the water services pet
licators'in Angola. The main steps are described in the subsequent paragraphs.

ystematic

Annually, as at 31 December of each year, the following financial statéments must be prepared:

elements

==

ctorate of
ban Union
Result 2

mentation

formance

4) Benguela (EASB-EP): Presidential Decree No. 394/13. Cunene (EASC-EP): Presidential Decree No. 395/13. Bié
(EASBIE-EP): Presidential Decree No. 403/13. Malanje (EASM-EP): Presidential Decree No. 404 /13. Lobito (EASL -
EP): Presidential Decree No. 405/13. Cuanza Norte (EASKN - EP): Presidential Decree No. 418/13. Huambo (EASH

-E

©lI

P): Presidential Decree No. 8/14.
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Definition and
Selection

Data collection

Implementation

Figure B.1 — Methodological flow chart O\

A) Deffinition and selection

In order o have tools for evaluating the performance of the Man ent Entities in respect to the
regulation’s objectives, two groups of performance indicators wer. ined:

— Indicators that reflect the best interests of the users (SE@E LEVELS): this group of indicat¢rs

\a)
‘l,b‘
<L

<
S

is intended to assess the safeguard level of the users’ gnterests, particularly in terms of servjice
acceskibility and quality with which it’s provided; this'group is subdivided into the two aspefts

mentjoned: service accessibility and quality of seru&e to the users.

indicqtors is intended to assess the econo and technical sustainability safeguard level of the
management entity and its legitimate interests, regardless of its public, private or hybrid natujre;

\D
— Indicqtors that reflect the sustainabilitygﬁk\management entity (TECHNICAL): this group| of

this group is subdivided into commer@

The proppsed indicators’ framewor

.

future water supply managemen
in Figure B.2. O :
N

, operational and human resource aspects.

nsiders the main aspects that have been identified for the
several eﬁisting management entif@ s well as the aspects that were considered most relevant to the
tities that will be established. The proposed framework is shoywn

10
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Indicators that reflect the sustainability of
Management Entity -Technical

POPULATION INDICATORS

e Connected population

e Population served by water fountains / standpipes
e Population served

e Per capita average production (total pop . served)

e Per capita average production (total pop . covered)

VOLUME INDICATORS

Losses in treatment
Technical losses
Total losses

CHEMICAL INDICATORS

Specific consumption of cal cium hypochl orite

INDICATORS OF THE QUALITY OF SERVICE

e No.ofhours of distribution / day
% of total hours of interruption in the supply

Specilic consumption of alumimium sul phate
Specific consumption of limescale

QUALITY INDICATORS

WATER QUALITY INDICATORS

e No. of non-compliant faecal coliform tests
e No. of non-compliant turbidity tests
e No. of non-compliant chlorine-free tests

No.FQ analysis performed on the network
No. microbiological analysis on the network

MAINTENAN CE INDICATORS

Maintenance ratio
Tank cleaning

~
HUMAN RESOURCES IND lCAT()@
¢

Employees per 1,000 connections
Employees per 1,000 m3 water distribtted
Employees per 1,000 m3 of waterinvoiced

BUSIN ES&}I}CATORS

Connections invoiced
Average mo nthly/volume invoiced per connection

(g)

.\@RGY AND FUEL INDICATORS
\

Total energy consumption/m3 treated water
# Total fuel consumption/m3 treated water

REHABILITION AND EXPANSION INDICATORS

o Repairs per 100 km of water mains
e Repairs per 100 km of network

B) Data collection

Figure B.2 — Proposed indicator framework

Thie NWD propeSes to carry out a monthly reporting plan (see Figure B.3) including the pefformance
indicator repert, is an effective way to compile information that will enable four objectjves to be

achieved.

© IS0 2018 - All rights reserved
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(o)) Imjplementation

The mang
the opera
delivery @
reliable in

The data
entity and

Figure B.4
on the 121

Figure B.3 — Schematic of monthly repQng plans

N

gement entity needs to collect and compile a,{?@of internal and external data regard
Lion of the company and the system. The several areas of the entity must ensure the tim

formation and subsequently an accurateO a%alysis of the situation of the entity.

from several areas of the entity sh be used to feed the monthly activity reports of {
its performance indicators dat

L illustrates the structure of the proposed information flow and the deadlines to ensure t]
h of each month the repo re compiled, made and delivered to the top management.

Entering datain
specific sheets
for each area - by

Issue of monthly Validation by
reports - by the

data - until the . 20th of each top
the 15th of management
8th day of the month

Sending to
PDEW and NWD
and other
relevant entities

12

ng
ely

f data regarding its area of operation. The @ata should be as accurate as possible to ensuyre

he

hat

. ) each month
following month

Figure B.4 — Proposed information flow
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Regarding the implementation of the indicators system, the only province thatis currently implementing
and using the developed tools is the Lunda Sul. According to the Provincial Director of Energy and
Water the Indicator System developed has the following difficulties and challenges:

Difficulties encountered:

How were they supported:

in principle, for its supposed complexity.

— The main difficulties were related to the length
of the report, the different data to be inputted and

tables from the main table and distribut

— After experiencing the initial difficulties inherent
to the new system, it was decided to create small

e them to

ddta sources.

top long.

— Obtaining the desired data was also one of the
grjeatest difficulties, given the dispersion of the

— The fact that data collection, classification and
ddta entry from all areas was done by only one person.

— The time taken for entering the data was far

all areas.

— The creation of small work teams; at t
the month where each team presents the
the person responsible for entéring the d

he end of
results to
hta.

Figure B.5 illustrates that, regardless of the difficulties and challenges;the DPEA of Lunda Sul

th¢ advantages of using the proposed system.

Replaces the traditional
report, which is sometimes
tedious and not always read

Global knowledge of the
reality and progress in adl
aspects of a MB without  having  to read

PRossibility to choose the
reading that matters to the user

‘ everything

Report prepared just on
the basis of numbers,

hence facilitate its
reading

RFORMA Compilation of all

——— important MB data in a
single document

Unlike traditional written réperts, which at the end of month or year managers have to do several
calculations to fill in, tris\tool does the calculations automatically and then just print

Figure B.5 — Advantages of the proposed system

B.2 CANADA — Ontario Municipal Affairs and Housing, Government of On

B.2.1 General

Thie information for this example was drawn from the following URL:

htip: //fwww.mah.gov.on.ca/Page297.aspx Ministry of Municipal Affairs and Housing,

Peffopmance Measurement Program (MPMP).

identified

fario

Municipal

B.2.2 Background of the organization

The Ministry of Municipal Affairs and Housing is a Ministry (Department) of the Government of Ontario,
Canada and administers 47 statutes including particularly:

Ministry of Municipal Affairs and Housing Act: https://www.ontario.ca/laws/statute/90m30

Establishes the Ministry and outlines the Minister's powers. Gives the Minister general
responsibility for Ontario's housing policy and programs and responsibility for the Acts the

Ministry administers.

Municipal Act, 2001; https://www.ontario.ca/laws/statute/01m25

© ISO 2018 - All rights reserved
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Provides for the structure of single, upper and lower tier municipalities, and sets out their ba
powers including the ability to regulate (e.g. licensing), provision of services, finances and roads

Municipal Affairs Act: https://www.ontario.ca/laws/statute/90m46

Sets out powers of the Ministry with respect to overseeing municipal activities.

sic

The goal of the Ministry of Municipal Affairs and Housing is an Ontario made up of safe and strong
communities with abundant green space, thriving and prosperous economies, and a range of housing

choices.

To achiev§ these objectives the Ministry works with municipal partners and community stakehold
to develop policies and standards that promote and support local governments to plan, manage-a
invest in their communities.

B.2.3 Objective for making use of indicators

B.2.3.1 Background

Performahce measurement is both an accountability tool and a means of(continuously improv
performafce. This practice is fundamental to high-quality services and cleargovernment accountabil
key priori[ies for the Ontario government.

The Munifipal Performance Measurement Program (MPMP) was_introduced for the 2000 report

br's
nd

ng
ty,

ng

year. This| program requires municipalities to collect specific datajon core service areas, submit thieir

data to the province and report to their constituents on the results.

B.2.3.2 Pbjectives
Objectives of the program are to:

1. provifle a tool to assess how well municipal services are delivered;

2. imprqve performance: measuring the effieiency (cost) and effectiveness (quality) of local servicgs;

3. strengthen local accountability to taxpayers and promote greater understanding of munici
responsibilities by the taxpayer;-and

4. provifle a systematic resource-that allows municipalities to share information on performance a
learn[better/new practices-from each other.

B.2.3.3 Results
The program:

1. prompteslgeal government transparency and accountability;

«

bal

nd

2. requiktes/municipalities to collect data to measure their performance in the core munici

al

service areas;

3. provides municipalities with useful data to make informed municipal service level decisions while

optimizing available resources; and

4. is an initiative designed to provide taxpayers with useful information on service delivery and

municipalities with a tool to improve those services over time.
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B.2.3.4 Conditions of the program

All Ontario municipalities are required to report MPMP efficiency and effectiveness measures for
services provided by their municipality. More than 55 performance measures are reported in thirteen
service areas:

— drinking water
— fire services

— land use planning

—| libraries

—| local government

—| parks and recreation
—| police

—| roads

—1| solid waste

—| storm water

—| transit

—| wastewater

—| building services

Municipalities are required to report MPMP results to the province through the Financial Information
Refurn by May 31st following each repanting year. Municipalities must also publish resultf for local
taxpayers by September 30th using a fermat of their own choosing. Municipalities may use thle optional
temnplates provided by the Ministry foflocal reporting.

B.2.4 Performance indicator-methodology

B.2.4.1 Calculating the efficiency measures

Efficiency measures.g€nerally examine cost per unit, while effectiveness measures examing progress
toyvards non-monetary goals.

Operating costs.are used as the numerator for all efficiency measures in the Municipal Performance
Mdasuremént Program. These operating costs include both the direct costs attributable to the service
anfl also ‘& share of the indirect costs of general government program support based on dosts for a
seffvice drea as a percentage of total municipal operating costs.

Thedemomimator consists of total Units, SUC a5 NoUSenolds, Megatitres, Tonnes or KITometres.
The resulting efficiency measure is expressed as: cost/unit.

NOTE MPMP defines operating costs as selected categories of operating costs less revenue received from
other municipalities. Subtracting revenue received from other municipalities isolates expenditures pertaining
to the reporting municipality. The operating cost categories used are: salaries, wages and employee benefits,
materials, contracted services, rents and financial expenses, external transfers, inter-functional adjustments
and the allocation of general government - program support. Long-term debt charges and transfers to reserves
and reserve funds are not included in the numerator to ensure that the manner in which a municipality finances
its capital projects does not affect performance measurement results.
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B.2.4.2 Calculating the effectiveness measures

Commonly identified quality factors are used in the numerator (e.g. number of main breaks, number of
treatment plant bypasses, number of boil water advisories), whereas the denominator comprises some
relevant reference point, for example the size of the applicable infrastructure, a timeframe.

B.2.4.3 Required measures of performance

The following table sets out the required measures of performance to be reported both to the Minis{ry
of Municipal Affairs and Housing, and communicated to the residents of the municipalities.

Serjvice area Objective Type of meas- Measure
ure

Wastewater (sanitary and combined sewage)

Wastewatpr collection Efficient municipal waste- |Efficiency Operating costs‘for the collection of
water collection services wastewater per-kilometre of waste-
water main
Wastewatpr treatment and | Efficient municipal Efficiency OperatingCosts for the treatment and
disposal wastewater treatment and disposal of wastewater per megalitfe
disposal services
Wastewatpr collection, Efficient municipal waste- |Efficiency Operating costs for the collection,
treatmentland disposal water treatment system treatment and disposal of wastewater
(integrated systems) (integrated systems) per megalitre (integrated systems)
Wastewatpr main backups |Municipal sewage manage- |Effectivenéss |Number of wastewater main back-
ment practices preven- ups per 100 km of wastewater maih
tion of environment and in a year
human health hazards
Wastewatpr bypasses Municipal sewage manage-)|Effectiveness |Percentage of wastewater estimatefl
treatment ment practices prevend to have bypassed treatment

tion of environmentand
human health hazards

Storm wajter

Urban stofm water man- | Efficientiirban storm Efficiency Operating costs for urban storm-
agement water management water management (collection,

treatment, disposal per kilometer of
drainage system)

Rural storjm water man- ¢ \Efficient rural storm water | Efficiency Operating costs for rural stormwat¢r
agement management management (collection, treatment
disposal per kilometer of drainage
systems)
Drinkingwatek
Water treatirent Efficient municipal water |Efficiency Operating costs treatment of drink-
treatmertt Mg Water per megatitre
Water distribution Efficient municipal water |Efficiency Operating costs for the distribution
distribution of drinking water per kilometer of

water distribution pipe
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Service area Objective Type of meas- Measure
ure
Water treatment and Efficient municipal water |Efficiency Operating costs for the treatment and
distribution (integrated |system (integrated sys- distribution of drinking water per
systems) tems) megalitre (integrated systems)
Boil water advisories Water is safe and meets Effectiveness |Weighted number of days when a boil
local needs water advisory issued by the Medical

Officer of Health applicable to a mu-
nicipal water supply was in effect

Watermain breaks Impraove sustem reliability | Effectiveness Number of water main brea
r 4

100 km of distribution sy&stg
year

s per
mina

B.2.5 Summary of the experience

B.2.5.1 General

Over time the program has helped municipalities develop a common set\of data to compare
pefformances and costs year to year and in relation to similar municipalities. However, local ¢

their own

onditions

valy. Accordingly, in some cases, the performance measurement data’reported by municipalities may

aldo vary, reflecting differences that may not be included in the feported data (although the
allpws municipalities to provide comment in their reports to taxpayers).

As

B.2.5.2 Analyticaltools used

Thie Municipal>Performance Measurement Program addresses both the efficiency and effect

mu
tra
lev
Sin

examples, here are some factors that might influence aréported result:
Type of government (upper tier, lower tier, single tier or separated city);
Geography (northern versus southern);
Age of infrastructure;

Population (rural vs. urban);

a week);
Organizational form (cettralized versus decentralized administration); and

Accounting and repoyting practices.

nicipal-Service delivery. Municipalities should concentrate on both aspects because there

elinthe province — but only by providing a quality of service that taxpayers find unaccey
nilarly, a municipality could provide the highest quality service in the province — but only

program

Community priorities and serVice levels (e.g. household garbage pickup twice rather than once

iveness of
is often a

de-offbetween the two. For instance, a municipality might be able to reduce its unit costs to the lowest

tably low.
by means

of tax rates or user fees that make the municipality uncompetitive in the long term. Thus, efficiency and
effectiveness measures are needed to ensure a balanced approach to service delivery. There are several
ways to improve overall performance by making trade-offs between efficiency and effectiveness:

Increasing effectiveness by increasing unit cost;
Increasing effectiveness while holding unit cost constant or reducing unit cost;
Keeping effectiveness constant while reducing unit cost; and

Reducing unit cost by reducing effectiveness standards.

Most municipalities would likely view the second method as the most preferable and the last method
the least preferable, but all methods represent opportunities for improving overall performance.

©lI
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Performance measurement encourages municipalities and taxpayers to ask why actual performance
differs from planned performance.

The principal analytical practices include:

1. Comparing performance results with other municipalities (being careful to understand the context
of the other municipality which can include: geographical size and economies of scale, urban versus
rural, mountainous versus plains, age of the infrastructure and degree of automation);

Comparing planned and actual performance;

Comglarlng current with past performance;

2

3

4. Condiicting a trend analysis over time; and
5

Complaring actual performance with projected technological design performance.

B.2.5.3 (onclusions

Governmgnt today is very complex, so it is important that elected officials and.public servants inform
taxpayerg what the government plans to achieve, what it is actually accomplishing and what puljlic
services cpst. With this information, taxpayers can make informed decisiens:about the level of serviges
they desire. This notion of accountability is fundamental to the democratic form of government.

Measuring performance and setting targets effectively establishes an understanding betwgen
municipal staff and council, under which all parties develop a clearer understanding of the expected
results or]standards for each service area. The result is a shared accountability framework betwgen
staff and ¢ouncil, which benefits everyone. It helps focus council’s decision-making and helps municipal
staff und¢rstand the level and type of service delivery*required. For the most part, municipalities
already s¢rve their taxpayers well, and that is somethihg the public has a right to know. Performance
measurenpent demonstrates to taxpayers how they are being served and the value they are receiving
for their thx dollars.

Governmgnt programs exist to provide services and improve the quality of life. Performance
measurement identifies ways for municipdlities to provide high-quality, efficient and effective servides.

Performahce measures can be used to'\create new incentives and rewards to stimulate staff creativjity
and prodfictivity. A growing number of municipalities have pursued this approach. In fact, mgny
municipalities have been able to ‘ciit costs while maintaining or even improving service because they
implemenjted the creative ideas_ of staff directly involved in service delivery.

Performahce measures cdmhelp municipalities develop budgets that are based on realistic costs and
benefits, pot just histerical patterns. Performance measurement can also improve the monitoring of
municipal budgets byymeasuring whether the budget and expected service levels are being met.

Performafce measurement is not new. It has been in place for several years in different forms in mgny
jurisdictigns/around the world. Every country in the Organization for Economic Cooperation gnd
Developmen©(OECD) has a policy at the national level supporting performance measurement.

B.3 PORTUGAL — The Water and Waste Services Regulation Authority (ERSAR)

B.3.1 Background of the organization

ERSAR is the Portuguese regulation authority for drinking water supply, wastewater management and
municipal waste management services and the national authority for drinking water quality. It aims to
ensure adequate protection for consumers and users of water supply, wastewater and waste services by
promoting the quality of service rendered by the utilities and guaranteeing socially acceptable pricing,
materialized in the following principles: essentiality, indispensability, universality, equity, reliability
and cost efficiency associated with the quality of service. ERSAR is committed to ensure that there is
equity and transparency in access to the water and waste services and their operation and respective
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contractual relationships, as well as consolidating an effective public right to general information
regarding the sector and each utility. It also contributes to the implementation of government policies.

According to its organic law, ERSAR’s regulation model is composed of three action plans: on a first
level, the structural regulation of the sector, which consists in contributing to a better organization and
to the clarification of the regulatory rules; on a second level, the regulation of the utilities’ behaviour,
monitoring throughout the life cycle the utility compliance with legal and contractual requirements,
economic issues, the quality of service, the quality of drinking water and the interface with consumers;
on a third level, auxiliary regulatory activities, including the preparation and the regular dissemination

of information and technical support to the utilities.

Thle regulation of the quality of service is done by assessing the performance of the varioy

fol
La
wh
thg

In
of
PI
fir
reg

Fo
Po
in

st
thd

owing a set of indicators related to each service. In partnership with the National Civil En
poratory (LNEC), ERSAR has developed one set of 20 performance indicators (PI) for ea
ich was applied from 2004 to 2010, only to the concessions subject to regulation~*1st Gen
 quality of service assessment system”.

2011 and also with the technical support of LNEC, ERSAR introduced the*2nd Generation
bervice assessment system” to all water utilities in Portugal. This seconid.generation, comp
for each service, has evolved from the experience gathered during the eight years applicat
5t generation of PI. Both generations were inspired by the perforniance indicators publish
rarding the water supply and wastewater management servicess

lowing the publication of the new strategic plans approved for the water and waste

rtugal, namely PENSAAR 2020 and PERSU 2020, respectively, ERSAR carried out a deep
prder to align the assessment system with the strategic measures and targets establishe
ategic plans. In this context, ERSAR developed a new generation of performance indicators g
b 2020 horizon, the "3rd generation of the service(quality assessment system". In parallel, b

s utilities
gineering
th service
eration of

of quality
psed of 16
ion of the
bd by IWA

sectors in
reflection
d in those
\dapted to
enefitting

fra tors were

ald

m the experience of five annual cycles of universal regulation, some concepts and indicg
o reviewed and adapted, resulting in a set 0f”14 indicators for each service.

pntinuous
gular and

3rd generation of the quality of serVice assessment system aims to guarantee the c
improvement of the service provided te-users by the utilities, within a framework of a re
efficient operation of the public service; adopting the best available standards of service.

B.B.2 Objective for makinguse of performance indicators

quality of service provided is an essential aspect of the utilities” activity, particularly ip terms of
user satisfaction, proteCtion of public health and the environment.

the water
universal
hcy of the

regulation of the'quality of service aims to improve the effectiveness and efficiency of

ndicators

services,

g g 4 blishment

of baselines and the definition of best practlces creating an artificial competitive environment within
the sector.

B.3.3 Performance indicator methodology

ERSAR has defined one set of 14 quality of service indicators for each of the services regulated. Some
performance indicators are addressed to assess the utilities’ efficiency, as others are shaped to measure
the utilities’ effectiveness.
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The set of indicators used for drinking water supply services assessment are:

Prote
AAO01
AA02
AAO03
AA04

ction of user interests

- Service coverage

- Affordability of the service
- Service interruptions

- Safe water

AAO05
Utilit
AA06
AAO07
AA08
AA09
AA10
AA11
Envir
AA12
AA13
AA14

The key p

20

Prote
ARO1
ARO2
ARO3
ARO4
Utilit)
ARO5

- Reply to written suggestions and complaints
/ sustainability

- Costrecovery ratio

- Connection to the service

- Non-revenue water

- Mains rehabilitation

- Mains failures

- Adequacy of human resources
pnmental sustainability:

- Real water losses

- Standardised energy consumption

- Proper sludge disposal

ction of user interests:

- Service coverage

- Affordability of the.service

- Flooding occurrences

- Reply towritten suggestions and complaints

/ sustainability:

—~Costrecovery ratio

erformance indicators (KPIs) used.for wastewater management services assessment are:

ARO06
ARO7
AR08
ARO09

- Connection to the service
- Sewer rehabilitation
- Sewer collapses

- Adequacy of human resources

Environmental sustainability:

AR10
AR11

- Standardised energy consumption

- Accessibility to the wastewater treatment
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AR12 - Emergency control discharges
AR13 - Compliance with discharge permit
AR14 - Proper sludge disposal
The main differences between the 2nd and the 3rd generation are listed below:

— the infrastructure asset knowledge and management index was revised and divided into two
indices: Infrastructure Knowledge Index (IKI) and Infrastructure Asset Management Index (IAMI).
These both indices include the assessment of all buried and non-buried infrastructures (as mains,
sewers, water treatment plants, wastewater treatment plants, reservoirs, pumping stations,
network accessories) and require more detailed information regarding each infrastru¢ture. The
score will distinguish if the information support is paper, CAD or equivalent software-or geographic
information system;

—| the current Flow Measurement Index (FMI) for the wastewater systems_was revised gnd it was
developed an equivalent index for the water supply service;

—| it was introduced a new index, the Infrastructure Value Index (IVI)-that can be seen as a weighted
average of the residual lives of the infrastructure components, wherethe weights are the component
replacement costs;

—| a further step was taken regarding the determination ‘f the water balance, namely through
the mandatory report of some items of the water balance (unbilled unmetered consumption,
unauthorized consumption and metering inaccuracies).

Annually is carried out a quality of service regulationcycle applicable to close to 400 utilities|providing
puplic water and waste services, independently of‘their holding and management models (bulk, retail
or integrated service).

In each cycle, in the period following the reference year of evaluation, all the regulated utilitjes should
seiid to ERSAR the internal and external.data necessary for their assessment, as well as [their self-
evaluation of the quality of the data in‘terms of accuracy brackets, reliability of the information source
anfl the files and other documentatioh needed for validation. The information required should be sent
unfil a pre-defined date and using the quality of service regulation module from the informatign system.

In ja first approach, ERSAR will carry out the validation of the results sent by each utility, which will
allpw the detection of any(processing errors and inconsistencies through cross analysis and yalidation
of the data supplied. A§ a‘second step, ERSAR will continue to validate the data sent by the utilities
anfl verify its reliability through local audits, which should result in audit reports signgd by the
representatives of ERSAR and endorsed by the respective utility. Once this step has finished and until
a gre-defined date/ ERSAR will process the data and proceed to interpret it through calculation of the
KHI. To each KRl evaluation is given one of three colours (red, yellow or green), with resemblance to
the trafficlights, with regard to the defined reference values and intervals and the existing dontextual
fadtors.

Afterthe audition period, ERSAR will open a contradictory period, sending the utility the fespective
indicators, contextual factors used and the preliminary interpretation of the results. The utilities have
a pre-defined period to submit comments or suggest the correction of the assessment, suitably justified.
Based on information which has been validated, ERSAR will process the definitive data and interpret
the results, ascertaining the definitive values of performance indicators.

ERSAR will publicly disclose the results of this regulatory component through an annual report on
water services, for professional use, and through interactive apps for non-professional use, on its
website (www.ersar.pt/en).

B.3.4 Summary of the experience

The quality of service assessment and benchmarking are two complementary tools that promote
transparency and accountability to the water sector. The benchmarking process enables the
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establishment of baselines and the definition of best practices, creating an artificial competitive
environment within the sector. Benchmarking regulation helps utilities to monitor their performance,
comparing between the expected and the real performance results and between current and past
performance results, to set performance expectations and to identify and prioritize improvement
opportunities.

On the other hand, as the benchmarking results are published and publicized, it enables utilities to
gain an independent perspective about how well they perform compared to other utilities with similar
operating conditions.

regulation, but also in allowmg users the fundamental rlght ofaccessmg rellable and easy to understa
informatipn regarding the quality of service provided to users.

The Portuguese experience reveals that benchmarking regulation is a powerful regulating tool that dan
lead to th¢ improvement of the utilities’ performance, as it naturally compels utilities to @yercome theeir
own perfgrmance or to achieve the same results that their peers have achieved. Notless important, it
also contrjibutes to the improvement of the quality of the information reported by the utilities.

by the P¢rtuguese water and waste services’ stakeholders. In fact, this“system welcomed mgny
contributjons and comments sent by the water and waste services utilities during the consultatjon
period, whose professional and constructive collaboration is much appreciated, highlighting the
growing rhaturity of the industry and their sense of responsibility téwards society.

Nearly th?’teen years after its implementation, this system remains a key tool foryregulation, recognized
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Annex C
(informative)

Associations or groups of organizations

C.1.1 General

Fefleral University of Sdo Carlos (UFSCar), Centre of Exact Sciences and, Technology (CCET),
Ciyil Engineering Department DECiv) and the research group in Managemeént and Techinology in
Enfironmental Sanitation Systems (GeTec SAM).

C.1.2 Background of the organization

UK
pr
Te
gr
En
of
su

SCar is located in Sao Paulo State and aims at effective educatiénal actions, research and [extension
pjects. The Department of Civil Engineering (DECiv) is part ‘ef the Centre of Exact Scignces and
thnology (CCET) and it is responsible for the course of-Givil Engineering in undergragluate and
iduate levels (Master and Doctorate degrees). The reseafeh'group in Management and Teclnology in
fironmental Sanitation Systems (GeTecSAM) has undertaken various research activities ip the field
urban infrastructure systems and management in Sahitation systems, in which the issu¢ of water

bply has a strong impact.

Thie group is dedicated to studies of actions to improve and manage water supply systems in Brazil.

Th
20
In

e GeTecSAM Group is up to date with the discussions on ISO 24512:2007 since its pub
D7 and participated in the translation“of the Brazilian version, which resulted in ISO 24
this sense, the group has undertakén'research on a sub-basin in the State of Sdo Paulo, B

ication in
512:2007.
razil, with

there are
complete

an
22
w4

estimated population of 1,6 million inhabitants, encompassing 15 cities. In this sub-basin
Water Treatment Plants (WTP) with flow rates ranging from 10 L/s to 1 500L/s that have
ter treatment systems, and.which generate waste in decanters and filters.

It i
pr
Sa
co
W1
24

s noteworthy that Brazil;y with a population of just over 200 million inhabitants, still has pumerous
bblems in the mapagement of water treatment and supply. According to Pesquisa Ngcional de
heamento Basice [PNSB) (2008), Brazil has about 6 000 WTPs. The water treatment plants are
nsidered industijes and generate waste. Thus, the environmental and technological management of
[Ps should be/in line with the prerogatives established in ISO 9001, ISO 14001, ISO/IEC TR 18001, ISO

510, ISO 24511 and ISO 24512.

fovide the
sequently,
1512:2007

" continuous improvement, it is vital that managers have knowledge and take action to p
pulatlon w1th quallty water, while generatlng less waste and less env1ronmental 1mpact Con

prov1des p0551b111t1es for elaboratlng and dlscussmg 1nd1cat0rs that help in thls 1mprovement

Unfortunately, the dissemination and knowledge of ISO 24512:2007 in Brazil are insufficient. Therefore,
efforts to improve information accessibility to managers of water services are required.

C.1.3 Objective for making use of performance indicators

The purpose of this study is to gather existing data on waste generated in Water Treatment Plants (WTP)
in a sub-basin in the state of Sao Paulo, Brazil, that would allow the development and implementation
of indicators in line with ISO 24512:2007. The proposed indicators aim to support benchmarking and
management programs related to waste generated in WTPs.
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C.1.4 Performance indicator methodology followed

Firstly, a form was elaborated to collect data on 22 Water Treatment Plants (WTP) located in 15 cities
of a sub-basin in the State of Sdo Paulo, Brazil.

The data collected was analysed and systematized. It was divided in two categories: management
and benchmarking indicators; and general data to be used as context information, in accordance with
[SO 24512:2007.

Based on the guidelines and recommendations in ISO 24512:2007 and on the data that can be considered
as variables for using indicators, the following indicators were developed and used to evaluate waste

generated in WTPs. See Figure C.1 for the methodological procedures followed.

Form elaboration
(data collection)

Visits to WTPs - Indicators
data collection ::> elaboration
(form) @

[
Data systematization AH

7

Literature review
(I1ISO 24512:2007)

\u

Validated

No Sufficient Yes Use of
data indicators

Yes

Context information

(qualitative and |:> Result

quantitative
characterization)

Figure C.1 — Methodological procedures flowchart

In this context, indicators were developed and proposed based on the principles of ISO 24512:2007, in
which the indicators are parameter-derived values. These indicators are expressed as variables ratios,
which provide information beyond the value directly associated with a parameter. The indicators were
called individual indicators (Iin), due to the fact that they reflect and point the individual results of each
water treatment plant, and can be compared in different WTPs.
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The waste considered in this study is the Sludge and the Filter Backwash Water (FBW), generated by
decanters and filters of WTPs.

The indicators used to assess the characterization and destination of waste (sludge and FBW) generated
in each of the 22 analysed WTPs to aid waste management is shown in Table C.1.

Table C.1 — Indicators used to assess the characterization and destination of waste generated

in Water Treatment Plants (WTPs)

Code Individual Indicator — WTP waste (Iin) Unit
linl Characterization level of generated sludge Un (0 to-3
IilLZ Level of raw sludge destination Un (0.f0.3
Ii1+3 Level of dewatering/drying of raw sludge Un (0 to 3)
IilL4 Characterization level of FBW Un (0 to 3]
Ii+5 Destination level of FBW Un (0 to 3)
Ii+63 Destination level of solid waste from STS* Un (0 to 3)
lip72 Destination level of liquid waste from STS* Un (0to 3
a | Indicator used only in WTPs with a STS (Sludge Treatment System) or similar,dh-other words, in WTPs with systems of
tr¢atment/dewatering/thickening of sludge.
Eafh indicator is detailed in accordance with the guidelines ofISO 24512:2007, as shown belpw for the
firgt indicator (Iinl).
Indicator Code: Iinl
Indicator Name: Characterization level of generated sludge
Definition: Characterization and classificationJevel of generated sludge according to
NBR 10.004/2004.
Cqlculation Rule: 0 = not applicable (nossludge characterization); 1= quantifies sludge (meagures/
estimates generated sludge); 2 = quantifies and analyses quality, however it does not classify|sludge
adcording to NBR 10.004/2004; 3 =quantifies and classifies sludge according to NBR 10.004/2004.
Unit: un
Thie proposed indicators were used in 22 WTPs, making it possible to assess the quartification,
characterization and destination of sludge and filter backwash water (FBW) generated in each freatment
pldnt and, in a broader context, to analyse the various stations located in the same hydrographic basin.
Table C.2 shows theresults of the use of the seven proposed individual indicators (linl, Ilin2, [in3, lin4,
Iinl5, Iin6 and {in7). In Table C.2 these indicators are presented by colour scale, facilitating the viewing
anfl interpretation of results.
Table C.2 — Results of the use of individual indicators for WTPs waste
Destina-
Characterization | Level of raw Level of de- Destination | tionlevel
Indica- level of senerated | sludge des- watering/ |Characterization|Destination | level of solid of
tor tame g 1age. drying of level of FBW |level of FBW| waste from liquid
sludge tination
raw sludge STS waste from
STS
Unit Un (0 to 3) Un (0to3) | Un (0 to3) Un (0 to 3) Un(0to3) | Un(0to3) | Un(0to3)
wTP Iinl Iin2 Iin3 Iin4 Iin5 Iin6 Iin7
code
w1 1 NA NA
w2 NA NA
W3 NA NA
a2 The WTP sludge is sent to a WWTP (Wastewater Treatment Plant) equipped with a mechanical system.
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Table C.2 (continued)

Indica-
tor tame

Characterization
level of generated

sludge

Level of raw
sludge des-
tination

Level of de-
watering/
drying of

Characterization

level of FBW

Destination
level of FBW

Destination
level of solid
waste from
STS

Destina-
tion level
of
liquid
waste from

raw sludge

STS

WTP
code

w4
W5
w6
w7
w8
w9
w10
w11
w12
w13
wi4
W15
W16
w17
w18
w19
w20
w21
w22

a  The WT|P sludge is senttoa WWTP (Wastewater.Trtment Plant) equipped with a mechanical system.

Iinl Iin2 Iin3 Iin4 Iin5 Iin6 Iin7

Caption O
NA NA — lot@%icahle (There is not a system of dewatering of sludge at the WTP)
- Q‘Q 0: Indicator value 0 (zero) — POOR
1:

1 ?‘ Indicator value 1 (one) — AVERAGE
2 § 2: Indicator value 2 (two) — GOOD

3: Indicator value 3 (three) — EXCELLENT

C.1.5 Summary of the experience

The indicators proposed in this study are able to provide a strategic view of the water system. The
analysis reveals the great challenge that managers will face in Brazil (despite the restricted area under
consideration). It is noteworthy that the region (sub-basin) studied is one of the most developed in Brazil
and is part of a hydrographic basin encompassing 66 cities. The Gross Domestic Product (GDP) of the 66
municipalities that are part of this basin, approximately R$ 180 billion, is the sixth economy in Brazil.

The results show that in the vast majority of the 22 WTPs analysed, the sludge generated in decanters
is not even effectively controlled, quantified and characterized. This factor inconveniences the
application of indicators, improvement actions and management of this waste. The common practice
noted in this sub-basin is the destination of the WTP sludge without treatment into water resources,
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violating the current environmental legislation in Brazil (Law 9.605/1998 and Law 9.433/1997). The
use of indicators reveals that none of the WTPs analysed reuses or reutilizes the generated sludge.

Considering the presented panorama, Brazil will face enormous challenges to improve its management
of water treatment systems (ISO 24512:2007). This generates numerous prospects in the field of
discussion and training of managers for the effective improvement of the operational aspects of WTPs
in relation to the generated waste.

Thus, the GeTec SAM group recommends the continuation of this study to propose and apply the
indicator use methodology, expanding it to other regions.

C.2 CANADA — National Water and Wastewater Benchmarking Initiative

C.2.1 General
Thie information for this example was drawn from the following URL:

htip://www.nationalbenchmarking.ca/

anfl the August 31, 2013 Public Report found on that site.

NOQTE Due to the confidentiality agreement with the member (tilities, individual data pejtaining to
ea¢h of the utilities is confidential and therefore not identified or.available in the Public Report. The purpose
of the report is to provide an overview of the performance of the\participating utilities within the fontexts of
prqgductivity, reliability, labour, environment, financial efficiencysand infrastructure reliability as th¢se pertain
to $ustainability.

The National Water and Wastewater BenchmarkingIhitiative is operated by AECOM Inc. Under Project
#6/0272783.

C.2.2 Background of the organization

Thjis project was developed by AECOM;-a major engineering consulting firm, in response [to a need
fo] Canadian municipal water and-wastewater utilities to measure, track and report on their utility
pefformance. It was initiated in 1997 and overtime has involved a partnership involving 53 wastewater
jlities, 50 water utilities and.28 storm water management programs. The partnership now represents
43|of Canada’s leading municipalities and regional districts (approx. 50 % of Canadian utiljities from
cogst to coast, generally with service populations greater than 50 000) and represents over 60 % of the
Capadian population.

While fundamentally a high-level metric benchmarking process, the initiative has developed into a
nefwork and infermation base for Canada's most progressive municipal utilities.

referenced website presents information about the project, and is the focal point for projgct related
communication for member municipalities (through the Members Only section).

C.2.3) Objective for making use of indicators

C.2.3.1 Background

Benchmarking, in the context of this initiative, is the ongoing process of comparing products, services
and practices with those of similar organizations. It focuses on wastewater collection and treatment
systems, water treatment and distribution systems and stormwater management systems. The ultimate
goal is to continuously improve quality and performance.

The tools developed through the initiative provide an ability to compare different utilities' norms and
standards, and helps utility managers to achieve continuous progress towards the utility's goals. But
benchmarking and the data collection alone do not provide performance improvement; it is the cycle of
monitoring trends in key business functions, variance calculation, goal setting and the implementation
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of action plans that makes performance improvement possible - and allows managers to take proactive
steps to avoid and resolve issues in their operating environments.

C.2.3.2 Project objectives

Benchmarking can help utility managers to achieve continuous performance improvement towards the
utility's goals. The objective of the benchmarking project is thus to develop a high-level tool or model
that the majority of Canadian water and wastewater utilities can use for managing and monitoring their
performance. The tool provides an ability to compare utilities' norms and standards. But benchmarking
and the data collection process alone will not provide performance improvement; it is the cycle of

monitorirlg, variance calculation, goal setting and implementation of action plans that closes the g

towards
functions

Akey dist
visits by g
all utility

The Utilif

erformance improvement. By monitoring trends with benchmarked data in key busin
managers can take proactive steps to avoid and resolve issues in the operating envifonme

nguishing factor of this benchmarking project is the way the data is collected, through on-9
ualified and trained staff in close association with key utility staff. This ensurtes-the quality
nformation and “apples-to-apples” comparison.

y Management Model (http://nationalbenchmarking.ca/utility-mgmt-model.htm) and f{
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Table C.3

tegies, performance measures and performance monitoring/reporting. In turn, this appros
managers with the basis on which to strive for superior performance through continug
ent.

Dbjectives within the initiative

goals that define good performance according to-the NWWHBI are:

e reliable and sustainable infrastructure;

e accessible and sufficient infrastructure (capacity);

service and performance requirements at minimum sustainable cost;
ct public health and safety;

e a safe and productive werk environment;

batisfied and informed.customers; and

Ct the environmerit ahd minimize environmental impacts.

NWWBI benchimarks approximately 70 performance measures for each of the water a
er treatmeént;, water distribution and wastewater collection utilities, and approximat
mance measures for the stormwater and drainage utilities.

betsolt the scope of these goals and their related performance measures (PM).
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Table C.3 — Goals and related performance measures

(capacity).

Capacity at Average Daily

Goal Water Wastewater Stormwater
1. Provide reliable and sus- |12 PMs: e.g. 18 PMs: e.g. 4 PMs: e.g.
tainable infrastructure. Capital Reinvestment / Length CCTV Inspected |Length of Eroded Stream
Replacement Value mains / 100km / Length of Streams
2. Provide accessibleand |4 PMs: e.g. 3 PMs:e.g. 4 PMs: e.g.
sufficient infrastructure No. of Hours of Storage % of Design Average An- |Stormwater Fees/ Ser-

nual flow (AAF) Utilized

viced Population

B 1 AN
D4 (AUU]

Total Length

3.| Meet service and per- 23 PMs: e.g. 37 PMs: e.g. 3 PMs: e.g.
fg rrlrllra;lr::nel Zi(il;;riﬁ?belgt;itt 0 and M Cost/ Per-Unit Biosolids Cost 0 and M'+ Indirgct
" |MlI Treated Costs/\100 km Length of
Drainage
4.| Protect public health 9 PMs e.g. 5 PMs e.g. 4 PMs e.g.
and safety. Length of Main Cleaned/ |Number of Reported Sur< [Value of Damagp due

charges / per year

to Flooding/ Sefviced
Population

and minimize environmen-
ta} impacts.

Volume of Treated Water /
Total Volume of\Raw Water

5.] Provide a safe and pro- |8 PMse.g. 4 PMs e.g. 3 PMse.g.

dyctive work environment. No. of sick Days Taken No. of Accidents / 1 000 |No. of Training Hours for
per Full Time Equivalent |LabourHours Storm Water Eniployees/
(FTE) employee Employee

6.| Have satisfied and in- 2PMse.g. 2PMse.g. 2 PMse.g.

formed customers. No. of Water Quality Com-{No. of Odour Complaints / |Are There Stormpwater
plaints / 1 000 Customers-|1 000 Customers Regulations?

7.| Protect the environment |3 PMs e.g. 3 PMse.g. 3 PMse.g.

Kg BOD Discharged to
Environment per Capita

No. of Beach clospures/ year

Tqtal number of perfor-
mfance measures/service
sector

61

72

23

Fol each performance measure, the program has defined the numerator and denominator
tems in order to ensure.aceuracy of calculation and to facilitate inter-utility comparisons.

C.2
Be

.3.4 Benefits of participating

ng a memper-of the Canadian National Water and Wastewater Benchmarking Initiative

seyeral benefits that the partnership can bring to the participating utilities.

As

de ffpin access to the tools and data that help the utility become a better utility of

n specific

there are

help the

mdintenance managers improve their competence, there is the network of 43 Canadian cify utilities

Wl‘ ichincludes utility managers anerators financial and GIS nersonnelwwha are cageor ta g
J ls) y r 4 r o

are their

industry experience.

C.2.3.5 Conditions of the program

All the data and water, stormwater and wastewater access databases (containing up to 10 years of
information) are available to all participants with a confidentiality agreement on content for reports to
council or public documents.

C.2.4 Performance indicator methodology

Participation at the annual Summary Workshop is a great opportunity to build the networks and allow
participants to work together in “roll-up your sleeves” sessions designed to address key issues at the
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forefront of the industry; examples include maintenance productivity, succession planning and asset

managem

ent.

The Summary Workshop and Task Forces elements of the program are valuable, integral components of
the project methodology at key milestones for several reasons:

— they assist collaboration between Canadian water, wastewater and stormwater utilities;

— they generate open discussion, provide group decision-making which leads to consensus on key
issues directing the industry;

— they ¢
provi
the Sy

— the pi
surve

C.2.5 Suymmary of the experience

C.2.5.1

The initia|

to 46. The scope of the program has expanded to 150 Performaneé " Measures over the three serv|

sectors, e

C.2.5.2

One of th¢ most important steps in closing the loop froth benchmarking to performance improvem

is analysi
the proje
sometime

treatment optimization, and maintenance management program optimization.

C.2.5.3

For the Water and Wastewater jperformance measures, these are sub-grouped into three gene

sections:
1. those
2. those

3. those

Those relative to'storm water are not sub-grouped.

issist In 1dentifying potential strategies and actions that can improve performance; angd d
e participants with the opportunity to further discuss process benchmarking issues beyQ
Immary Workshop; and

ogram "Help Desk" feature helps participants ask questions of the group through facilitat
y issuing, or polling the group on similar experience or expertise.

zeneral

kive has been in place for more than 10 years, and has grown from an initial four memb

ich developed through a peer-based consensus method.

Conclusion

s and investigation of the results. Throughy the extensive use of the benchmarking dg

s helped them formulate action plans tdaddress these opportunities: for example, wastewa

Annex of Developed Performance Measures

relative to the utility;

relative to treatment; and

relative€ojeither distribution or collection systems.

an
nd

ed

Pr'S
ice

ent
ta,

Ct has helped participants identify performance improvement opportunities, and has

Ler

ral

aancoa nmnmaacirac r]a11n]nnnr] V‘ﬂ]’\ L. L. ]’\ﬂ SQlran fTI\’\]C f‘ﬂ(‘l‘?‘!‘]’\ﬂf‘ ’\L\I\‘Yﬂ 4nr‘] (‘]’\I\‘AYY\ lalellfahdalaal ]
The perfokmanecemeasures-developedrelate-to-theseven-goals-deseribed-above-and-shownas-examples
in Table C.4, which provides the complete list of performance measures for Water Utilities as developed
for the 2013 Report.
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Table C.4 — Water utilities

Serviceand Infra-
structure

Section Goal Performance Measure
Utility Sufficient Capacity = |Number of Hours of Treated Water Storage Capac-

(Sustainable infra-  |ity at Average Day Demand

structure)

Minimum sustaina- |Cost of Water Quality Monitoring / Population

ble cost Served
Cost of Customer Billing / Service Connagction
(Total Water Operating Cost + Cost of Bylk Water
Purchased)/ Population Served
Water Rate for a Typical Size Residential Connec-
tion using 250 m3/ year

Protect the environ- |Cost of Water Conseryation Program/Hopula-

ment tion Served
Number of Daysof Water Restrictions
Per Capita Average Day Consumption forf Residen-
tial Customers

Satisfied customers |Cost of.€ustomer Communication/Population
Sepved
Number of Water Quality Customer Comf
plaints/1 000 People Served

Public health Number of Boil-Water Advisory Days * Cppita
Affected/
Population Served

Digtribution Provide Reliable Number of Main Breaks / 100 km Lengtlh

% of Valves Cycled

% of Inoperable or Leaking Valves

Non-Revenue Water (L/connection/day)

% of Hydrants Checked and Inspected

% of Inoperable or Leaking Hydrants

Number of Emergency Service Connectign Repairs
and Replacements/Number of Service Cqnnections

Number of Unplanned System Interrup-
tions/100 km Length

5 Year Running Average Capital Reinvestment/

Replacement Value
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Table C.4 (continued)

Section

Goal

Performance Measure

Meet Service Re-
quirements with
Economic Efficiency

Number of Field FTEs/100 km Length

Number of 0&M FTEs/100 km Length

Number of In house Metering Field FTEs/1,000
Meters

Total Operating Cost with Actual Indirect Charge-
back ('000)/ km Length

a0 NL O £l

Aoy o 1
Ui Cost (T UUU)7 KT Cengtin

Pump Station O&M Cost ('000)/Total Pump Sta-
tion Horsepower

Pipes O&M Cost ('000)/km Length

Metering O&M Cost/# of Meters

Pump Station Energy Consumed kWh / Total
Pump Station Horsepower

Cost of Fire Hydrant O&My/# of Fire Hydrants

Unplanned Maintenance Hours / Total Mainte-
nance Hours
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Table C.4 (continued)
Section Goal Performance Measure
Provide a Safe and Number of Field Accidents with Lost Time/1 000
Productive Work- Field Labour Hours
place Number of Lost Hours Due to Field Acci-

dents/1 000 Field Labour Hours

Number of Sick Days Taken per Field Employee

Total Available Field Hours / Total Paid Field Hours

o, PN . B 111y Lo N
TOTAaT OVET UIIIIE e [Tours / 1otdl £ darad r|1eld Hours

% of Field Employees Eligible for Retirethent per

Year Category

Have Satisfied and
Informed Customers

Number of Water Pressure Complaints b
ers/1 000 People Served

ly Custom-

Protect Public Health
and Safety

% of Main Length Cleanéd

Average Value for Tuxbidity (NTU)

Number of Total€oliform Occurrences

Average Value-for THMs (mg/L)

W

hter treatment

System Reliability

5 Year Runming Average Capital Reinves
Replacément Value

ment/

Sufficient Capacity

Avenage Day Demand/Existing Water Li
Capacity

rence

Number of Days the Plant Operated at >
Capacity

b0 %

Minimum Sustaina-
ble Cost

Number of Field FTEs/1 000 ML Treated

Number of 0&M FTEs/1 000 ML Treated

0&M Cost/ML Treated

Total Operating Cost with Actual Indired
back/ML Treated

t Charge-

Energy Consumed in kWh/ML Treated

Chemical Cost/ML Treated

Unplanned Maintenance Hours/Total M3
nance Hours

inte-

© ISO 2018 - All rights reserved

33


https://standardsiso.com/api/?name=4b72ea25000c63fb873bd87d17e49b20

ISO/TR 24514:2018(E)

Table C.4 (continued)

Section

Goal

Performance Measure

Public Health

Median Value for Turbidity (NTU)
Number of Occurrences of Total Coliforms
Median Value for Nitrates (mg/L)

Safe and Productive
Workplace

Number of Field Accidents with Lost Time/1 000
Field Labour Hours

Number of Lost Hours due to Field Acci-

1 IPR.V-WNE s TR IR IR S | 1
UCIILS/ 1 UUU TICIU L4dDOUI T1ours

Number of Sick Days Taken per Field Employee
Total Available Field Hours/Total Paid Field"Houjrs
Total Overtime Field Hours/Total Paid‘Field Hoyrs

% of Field Employees Eligible for Retirement pef
Year Category

Protect the Environ-
ment

% Residuals

Table C.5
the 2013 ]

Report.

Table C.5 — Wastewater Utilities

provides the complete list of performance measures for Wastewater Utilities as developed for

Section

Goal

Performance Measure

Utility

Minimum sustaina-
ble cost

(Total'Wastewater Operating Cost + Regional
Wastewater Operating Cost)/Population Served

(Total Wastewater Operating Cost + Regional
Wastewater Operating Cost)/Volume Treated

2011 Sewer Cost for a Typical Size Residential Cor
nection using 250 m3 of water /year

Safe and Productive
Workplace

—+

Number of Field Employees Eligible for Retiremen
per Year/ Category

Collection

systems

System reliability

Number of Blocked Sewers/100 km Length

% of Blocked Sewers that were Repeat Occurrencef *

% of Length Cleaned

Number of Pump Station Failures/Number of Punjp
Stations

5 Year Average Emergency Sewer Repairs/100 kn
Length

% of Inoperable or Leaking Hydrants

% of Length CCTV Inspected

5~Year RUNMNg Average Capitat ReInmvestment;/ Re-

placement Value

Sufficient Capacity

Number of Connections with Sanitary Flood-
ing/1 000 Service Connections

Number of Blocked Service Connections/1 000
Service Connections

Number of Reported Overflows due to Capaci-
ty/100 km Length
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Table C.5 (continued)

Section

Goal

Performance Measure

Minimum Sustaina-
ble Cost

Number of Field FTEs/100 km Length

Number of Linear FTEs/100 km Length

Number of 0&M FTEs/100 km Length

Total Operating Cost with Actual Indirect
back ('000)/km Length

Charge-

0&M Cost ('000)/km Length

Pump Station 0&M Cost/Pump StationHg

rsepower

Pump Station 0&M Cost/Pump Statien*Hg

rsepower

Pipes O&M Cost ('000)/km Length

Unplanned Maintenance Hours/Total M3
nance Hours

inte-

Cost of Cleaning (hydrauli€)/Length Clear

ed

Safe and Productive
Workplace

Number of Sick Days Taken per Field Emp

oyee

Total Available Field Hours/Total Paid Fie

d Hours

Total Overtime Field Hours/Total Paid Fig

Id Hours

Number of Field Accidents with Lost Time
Field lkabour Hours

1000

Number of Lost Hours due to Field Accide
Eield Labour Hours

1ts/1 000

% of Field Employees Eligible for Retirem
Year Category

bnt per

Satisfied Custemers

Number of Wastewater Related Customer
plaints/1 000 People Served

Com-
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Table C.5 (continued)

Section

Goal Performance Measure

Wastewat

er treatment

System Reliability |5 Year Running Average Capital Reinvestment/Re-
placement Value

Sufficient Capacity |% of Design Average Annual flow (AAF) Capacity
Utilized

Minimum Sustaina- |Number of Field FTEs/1 000 ML Treated
ble Cost Number of 0&M FTEs/1 000 ML Treated

o LEP2N : o sl A LI S T ol
T0LAdI'UpPCT AUy COSUWILIT ACTUAT TTIUITCCU UIIAT 5€

back/ML Treated

0&M Cost/ML Treated

Energy Consumed in kWh/ML Treated
Cost of Purchased Energy/ML Treated

Unplanned Maintenance Hours/Total Mainte-
nance Hours

Protect the Envi- Number of Regulated Tests\Qut of Compliance
ronment

kg of BOD Discharged tothe Environment per Capfita

Safe and Productive |Number of Sick Days-Faken per Field Employee
Workplace Total Available-Field Hours/Total Paid Field Hour
Total Overtitne Field Hours/Total Paid Field Hour

Number of Field Accidents with Lost Time/1 000
Field Labour Hours

Number of Lost Hours Due to Field Accidents/1 000
Field Labour Hours

UT

% of Field Employees Eligible for Retirement per
Year Category

Satisfied Customers |Number of Odour Complaints/1 000 People Servefl

Table C.6 provides the complete list of performance measures for Stormwater Utilities as developed for
the 2013 Report.
Table C.6 — Stormwater
Goal Performance Measure
Environmpnt % of Urban Catchment Area that Received Water Quality Treatment
% of Catch Basin Sumps Cleaned (mechanical) and % of Catch Basins Inspecteid
Cost of Stormwater Monitoring Program/km? of Catchment Area
% of Effective Impervious Area
Obtain sufficient funding Urban Field FTEs/100 km of Sewer and Urban Ditches

O VanrDunning Auaraga Canital Painvac froant [/ Danlacormant VUalio
Sawaa-

T ICOTTITTT S 1YV O o Coa prea T IceTTy Cotrerre/ e pracerme ey orat

Meet Service Requirements
with Economic Efficiency

Urban 0&M Cost ('000)/km of Sewer and Urban Ditches

Pump Station O&M Cost (‘000)/Total Pump Station Hp

Total Stormwater O&M Cost ('000)/km of Sewer and Urban Ditches

Overtime hours/Total Paid Field Hours

Unit Cost of Catch Basin Cleaning ($/cb cleaned mechanically)

Unit Cost of Storm Sewer Cleaning in $ per km

Number of Emergency Sewer Repairs per 100 km of Storm Sewer Length
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Table C.6 (continued)

2018(E)

Goal Performance Measure

Protect Life and Property

Ensure Adequate Capacity to |Number Rainfall Events > Minor/Major Design Storm

Number of Sewer Blockage Removals/100 km of Sewer

% of Sewer Length Cleaned

Ditches

% of Ditch Length Cleaned that can be Cleaned — Stormwater Systems with

Number of Visual Inspections of Pump Stations / # of Pump Stations

Priovide a Safe and Productive | % of Manholes Visually Inspected
Woprkplace Total Available Field Hours/Total Paid Field Hours

Number of Sick Days Taken per Field Employee

Number of Field Accidents with Lost Time/1 000 Field Labour Hours

H{
Cy

ve Satisfied and Informed |Number of Stormwater Related Customer Complaints/A1.000 People Se

rved

stomers

Cost of Stormwater Education Program/1 000 Pepple Served

C.B FRANCE — Aquaplus UIE (Union des Industries del’Eau- Association
French Water Industries)

C.3.1 Background of the organization and Charter.

AQUAPLUS (http://www.aquaplus-info.com/en/) represents all the actors in the water sectd
enpgaged in promoting sustainable development and meeting the following criteria:

Thie Aquaplus label @nd~the trophy are awarded if a process of sustainable development

de
thd

ag
Th

to
en

f

r who are

If you are a water professional and would liké\to be recognized for your commitment to Suistainable

Development practices, the Aquaplus Comfittee is sanctioned to confer the Aquaplus Fir

If you are the client and you seek recognition for a project that represents outstanding acl
in the water sector in terms of sustainable development, the Aquaplus Committee may
Aquaplus Trophy.

If you are a local authority and you are responsible for a water or sanitation service whicl
excellent results in terms of Sustainable Development, the Aquaplus committee may awa
Label Aquaplus Servide.

monstrated thrdughout the continuum of the water cycle and they are designed for all

m Label.

hievement
hward the

I presents
rd you the

has been
actors in

e water sectofi\both local communities and Water professionals (companies or public afd private

bncies).

e Aquapli's approach encourages signatories of the charter to make progress by requi
comply with collective commitments and to acquire or develop systems of quality, s

ring them
afety and

Uifenmental management systems.

Th

e Aquaplus approach may lead to an award of the Aquaplus label for water professionals.

It aims to encourage holder of the Aquaplus label to further integrate sustainable development into
their activities and foster trust among the commissioning client, the architect and the end user.

The Aquaplus process also rewards exemplary achievements by conferring the Aquaplus Trophy. The
commissioning client applies for the trophy distinction with the assistance of all partners involved.

The Aquaplus outstanding project Trophy honours actors in the water sector for their achievements in
sustainable development at all phases of the project from the definition of requirements through design
and construction to commissioning.

©lI
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C.3.2 Commitments of Signatories
1 — Duties

Beyond the strict observance of laws and regulations, the actors in the water sector undertake to
contribute actively to the preservation and improvement of water and to the improvement of the quality
of the environs through processes, infrastructures and works they implement.

They must seek to improve the quality of the services they provide by placing them in a process of
sustainable development and optimal management of the resource.

2 — Infofjmation between the various actors

The water professionals must provide the commissioning client written documentation on processes,
infrastrudture and equipment. These help to inform stakeholders about their operation, safety, quality,
the continuous reduction of levels of visual, noise and olfactive pollution, subject to use and maintenance
according|to manufacturer's recommendations.

The wateq professionals must provide the best cost-effectiveness ratio so that the<emmissioning clignt,
in agreenent with various stakeholders, can make management decisions, suited to the context of the
installatigns.

3 — Environmental Protection

The actorp in the water sector commit to promote water systems-0ptimizing water consumption and
other environmental requirements including control of energy.consumption, and noise and olfactjve
emissiond, the management of industrial risks and integration into the environment.

4 — Agreement with the network approach

The watef companies are members of a network and>commit to recognize and take into account the
common 4tandards adopted by the other actors in this sector.

Water acfors pledge to take into account inpovative approaches developed by other professiohal
stakeholdprs (e.g. suppliers, service providers)in making their choices.

5 — Prof¢ssional Responsibility

The water professional acts in the)interests of both his customers and users. The actions mpist
demonstrpte respect for man and*his environment.

The watelf company agrees to-dssign actors with the necessary skills and level of organization requiged
for the ex¢cution of a project. The water company pledges to hold subcontractors and suppliers to the¢se
same starldards and must’advise, develop and install systems whose results have been validated.

6 — Liabf{lities towards employees

The water prefessionals are committed to apply and enforce continuously the rules of hygiene and safgty.

environment and safety systems.

7 — Safety of goods and people

The signatory water companies undertake to implement and enforce the rules of hygiene and safety.
They must provide the rules and precautions to take for the safety of the equipment provided.

The signatory water companies agree to abstain from the use of products that threaten public health,
including long-term public safety after intervention of the company, according to known risks at the
time of the intervention and going forward throughout the life of the installation subject to appropriate
maintenance.
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The signatories’ water professionals must provide documents permitting the reporting and
identification of plants to public authorities and local communities and must facilitate the transparent
delivery of information.

8 — Environmental Control

The facilities proposed by the signatories’ water actors must be exemplary not only in terms of design,
but also in terms of operating and maintenance costs.

To meet this requirement for information, the documents and information supplied by water
professionals should disclose all elements necessary for a complete understanding of the project.

In particular, the documents transmitted must specify all suggestions to improve the design-df facilities
with regard to the environment in all senses of that term.

Fagilities must respond to sustainable development criteria. At the very least, energy corjsumption
controls and processes for the optimal management of waste water and of its recovery must be specified
with numerical values whenever technically feasible.

Thie water professionals undertake to provide detailed and realistic \financial forecasts|based on
feddback. At the request of the decision-maker, the water professionals‘commit to provide theg technical
elgments needed to define the expected depreciation periods.

Thie operating criteria must be presented to commissioning clients and contractors so as to pefmit them
to [use this information as determining factors in the choice of projects and / or significant|balancing
elgments.

Whatever the agreement concluded between the water professionals and the clients (public jor private
authorities), the company assuming all or part of maintenance support must meet the criteria previously
mgntioned for energy, waste and other impacts of the environment.

In particular, they will work to maintain the-facilities permanently operational.
9 -+ Transparency requirements

Thie transparency of the professional water signatory also must cover both the identity and the powers
of all actors on the project, the extent of their mission, as well as all information sent to decision-makers,
owners and the main contraetors and to their co-contractors, subcontractors and suppliers.

10]— Guarantee of independence

Witer actor signatories are required to avoid conflict of interest situations in which they be¢ome both
"judge" and "party

11|— Financial'‘Commitments

Thle watérprofessional’s signatories assert that their financial proposals comply with ppplicable
stgndards and industry rules.

They TSt propose the best Price by Seering optimization of thelr costs I the Interest of ail economic
partners.

12 — Communication

Every water utility partner of a "Service achievement award" may use this reference in its
communications. Such communications must respect the scope of the certificate. It should not be
confused with the Aquaplus Label or the Aquaplus Trophy.

C.3.3 Objective for making use of performance indicators — The Label AQUAPLUS Service

The Label Aquaplus service is open to any local authority, whose water or sanitation service is managed
by a public or a private operator and presents excellent results in terms of sustainable development.
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This label may be awarded in two different activities: Drinking Water and Sanitation.
Prerequisites:

— to fulfil and publish the indicators of the service relative to public water and sanitation services -
SISPEA (http://www.services.eaufrance.fr/);

— to show good performances at least several environmental and management criteria; and

— to comply with the regulatory requirements related to water and sanitation services.

C.3.4 Performance indicator methodology

The Label|Aquaplus Service is awarded after verification of the application by the Aquaplus Committee
and confifmation by an on-site inspection of the assessment criteria on:

— qualify of the service for the user: user information and participation, social ac¢ess$ to drinking
water}, etc.;

— management of the service: financial and human resources management, performance gnd
sustajnable management of equipment;

— envirpnmental Quality of the service: protection of water resources, environmental friendly

actioaTs, etc..
To be awdrded, the application must demonstrate at least 75 % of the maximum number of points.

The Label|Aquaplus Service is awarded for a period of 5 years.

The appli¢ation forms (in French) can be downloaded from:http://www.aquaplus-info.com/en

C.3.5 Summary of the experience

This Aqudplus service label has been implemented since 2013. Its overall strategy is in line and mgke
referencelto ISO 24510, ISO 24511 and ISO 24512.

ONEMA (I'agence francaise pour la biodiversité) (see http://www.onema.fr) and French Water Industry
are willing to expand this label which-is a very promising tool to valorise the production of indicatprs
by utilitiep and to award them fortheir good achievements.
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Annex D
(informative)

Individual utilities

ARGENTINA— Aguas de Santiago SA %
N

D.1.1 Background of the Organization (19

wdstewater services in eleven localities of the Province of Santiago del Esterg.ll ervice ig

to ppproximately 520,000 inhabitants.

inqtead of municipal institutions would provide the service. There

the relationship with the users, understanding their needs a
between their expectations and the strategic guidelines on upplier of the service.

D.l.2 Objective fé?aking use of performance indicators

mdasure the of satisfaction of the users with the service, identify areas of improvems
demonstra e responsiveness of the organization to users’ needs and expectations.

In or@i proceed, guidelines for user satisfaction were established, which were then inclu
f

2018(E)

Aguas de Santiago SA has since 1997, been given and held the licence to ﬁ;?l‘y the water and
s

provided

a number of protest marches
which led to a decision of the Board and Management of Aguas de s@n iago to initiate the appllication of
th¢ process and methodology of ISO 24510 — Service to Users. EEthals of this activity were improving

Initially the customers of Aguas de Santiago SA did not accept th(@at a licensed organization

ducing to the minimum the dfifferences

Thie specific obj @es of this activity were to identify possible performance indicators whfich would

bnt and to

ded in the
achieved

Vigien and Mission statements. The differences between user expectations and performancg

© ISO 2018 - All rights reserved

41


https://standardsiso.com/api/?name=4b72ea25000c63fb873bd87d17e49b20

ISO/TR 24514:2018(E)

. Aguas s

J—

VISION

//

RIS e

7.n

R e

~ & P)
p—— | fa
e
Economic and Provision Of da ) - ‘ orggl::lﬁ:leo“al "A/
Financial | service Knowing Oy
- Sustainability Care for the thesusers [N i
- Environment N ‘
! | (< ; e
I - e ( ¥ e ‘_
PR e o T T r ¥ o ‘\\ _._lv_

IS0 245‘0

Figure D.1 — ¥ision statement

D.1.3 Performance Indicator Methodology
The methpd of proceeding involved eStablishing and implementing a number of discrete steps:

a) Appointment of a Project_Ceordinator and designation of teams formed by Area and Senjor
Managers;

b) Provifing training cetitses on ISO 9001 and workshops on the ISO 24500 series of standards. This
training was provided first to the managers of the organization who, in turn, instructed the stfaff
under them);

c) Develppment.and distribution of a document containing the description of Aguas de Santiggo
relevgntto ‘each element in the standard. This task was carried out in a series of weekly meetings
with allthe Senior Managers. The objective was to analyse each element in ISO 24510 and determ|ne
how to place it within the context of the organization;

d) Development and implementation of a worksheet in which aims, goals, actions, assessment criteria
and indicators (see Figure D.2) were defined. This worksheet was used for each element in the
Standard, and was accepted by the work teams defined in step a);

e) Development and implementation of a GANT Diagram to represent the sequence in which the
elements and their corresponding actions will be executed;

f) Measurement: determination of the chosen Performance indicators;

g) Implementation of the defined actions for each element in the worksheets;
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h) Assessment of the results: meetings took place every three months with the Senior Managers
involved and with the presence of the Top management to analyse the results and define as
necessary, new actions and/or re-establish the aims and goals determined for each element of the
program.

At the end of the year 2012, the Board (Top management) and the Senior Managers decided to begin the
application of ISO 24511 and ISO 24512. The methodology which was followed was similar to that used
for the ISO 24510.

\ 4
Responsibility Analysis of ) Implementation Con %
> M 24510 Work sheet Gant Diagram Measrement SEACHEES i &ent p—
q ,3

Project Elaboration Definition of Calculation of Execution of'

Coordinator of Report (24510) Worksheet Indicators actio
v

Work Team

Training

7
|
Objective Goals Actions Asse.s S“fe“‘ \\lndicators
Criteria R

Figure D.2 — Definition of the content of each workshop

A qummary example of a worksheetfor‘the public health objective is shown in Figure D.3.
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Figure D.3 — Example of a worksheet

o
D.1.4 Summary of Eggqence

Aguas de [Santiago f in ISO 24510 a tool to reflect the knowledge and experience developed oyer
many years. Besi %Eing aligned with the strategic vision of the organization, this standard provides
guidelineg for ring the success of management and is the basis for the definition of objectiveq to
meet the mee&sv'nd expectations of users.

Applying °%24':1“ cnconrased the entileation ol current probleme in the services nrovided and dhe
identification of improvement opportunities through an integral and systematic review of every step of
the process, while analysing each action involved in it and re-defining the procedures associated with

each element of the standard.

The defined methodology involved the creation of inter-disciplinary teams which contributed to a
collaborative atmosphere, to the generation of ideas, a sense of belonging and an attitude favouring
change reflected in the process of continual improvement.

Apart from that, and although the standard does not specify it, Aguas de Santiago considered it
valuable to define goals for each objective, allowing the quantification of them so that they could be
later compared to the performance indicators.
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In order to carry out the process of continual improvement, meetings were scheduled every three
months for Top management and the senior staff involved, where the results of the indicators were
analysed by comparing them with the defined goals. This allowed the specification of new actions and
a discussion on the need to re-define goals prioritizing those elements in the standard which have an
effect on the Vision and Mission Statements of the Organization.

The internalization of the work with the standard meant that in localities where it had not been applied,
new guidelines were taken into consideration related to different elements. One example was the
creation of the sewage network in Termas de Rio Hondo, on which occasion visits to users were made
and they were given material with information and advice on the use and appropriate conservation of

. . CEE RN |
th SCTI VILTS 11T LIICIT TTUITICS.

Thie methodology of ISO 24510 was applied with the standards ISO 24511 and ISO 24512 In this sense,
it was considered appropriate to prepare only one report on the application of both standardg ISO since
th¢ Organization provides water and wastewaters services.

In fthe report, one chapter was devoted to Management and Operation together'with the Identification
of the Physical and Management Components.

Dule to the experience gained with the application of ISO 24510, it was considered appropriate|to include
anfannex in the report in which goals, actions and indicators with theip defined rules of calcylation are
deplt with.

Thie strategies defined and implemented in the operation ©f ‘this project served to consolidate the
vidion of the organization, to enhance the general objectivé/of strengthening the relationship with the
users and also contributed to improve and achieve econgmic and financial sustainability, tp improve
the provision of the service (according to the indicators), to consolidate organizational culture
(eljmination of work conflicts) and to move forward“significantly in the knowledge of the users and
the¢ir expectations of the service.

Thanks to this experience, the Board of the organization considers that the application of thd standard
constituted a valuable experience since it fepresents a Tool of Operational Management, whjch can be
used in future projects. Needless to say,the success of its application requires the serious commitment
of all the organization, especially of its1#nanagers.

D.2 ARGENTINA — Aguas De Corrientes S.A

D.2.1 Background ofthe organization

Sirfjce 1991, Aguasde Corrientes SA is the concessionaire of service provision of potable water, also
collection and tréatment of waste water in 13 cities of the Province of Corrientes - Argentina: Corrientes
Citly, Saladas,Bélla Vista, Curuzu Cuatia, Monte Caseros, Mercedes, Santo Tomé, Esquina, Gpya, Santa
Lufia, Yapeyt,'Empedrado and Paso de los Libres.

Thiey also-provide, indirectly, drinking water to town San Luis del Palmar through an aqu¢duct that
extends along Provincial Route 5.

Coverage reaches 180 846 households supplied with drinking water and 146 649 sewer connections.

On September 1, 1991, the company takes possession of water services that were provided by AOSC
(Administration of Sanitary Works Corrientes). From that moment, AOSC, becomes Regulator, who has
a regulatory framework consisting of: The law of creation of the Entity, Bidding Terms and Conditions
for Invitation for Bids, Regulatory Decrees and Contract concession services.

The concession period is thirty-five years, ending in 2026.

D.2.2 Objective for making use of performance indicators

In August 2010, Aguas de Corrientes begins the process of implementation of ISO 24510, ISO 24511
and ISO 24512, specific international standards for water utilities. The decision was taken by the
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management of the company formed by co stakeholders from Corrientes, as a guide to improve the
processes and as a tool to demonstrate compliance with contractual requirements.

The first contact with the standards was very successful due to clarity and versatility, emphasizing
that they could be adapted to the situation and characteristics of the service in each of the 13 locations
where Aguas de Corrientes has the concession.

D.2.3 Performance indicator methodologies followed

In the first stage of implementation, which was revision and positioning, a general manager and general
coordinatprs-were-appointed—Workinggroupsecempesedofstafffromdifferentareas-with-preeesses in
common Yvere formed. Each group conducted a review of current situation versus standards, witlbthe
guidance pf coordinators.

From the| review report, the company board defined the scope of certification and,planned the
implemenjtation of standards, revised company policy, formulated objectives and cemmunicated|to
staff the implementation of standard.

An intengjive training was conducted, by IRAM staff coordinators and then made regional training
workshops.

With the above work method, service components and processes were identified, determining the Key
processes} business, management of drinking water and wastewater.

After that} the following activities were carried out:
a) identifying physical and management components. Planningprocesses;

b) revieyw of procedures and implementation of workflows, flowcharts, job and responsibilities
profiles;

c) definftion of performance indicators, evaluation-eriteria, slide rules, responsible for measuring and
refergnce values; and

d) plannfing, monitoring and measuring of\indicators.

The implgmentation began in December-2010 with the first measurement of indicators, which wé¢re
calculated monthly, thereafter the following took place:

e) perfofmance evaluation vs~objectives;

f) management review;

g) planniing of improyeiient actions;

At the bebim . — T . e
defined; afterwards, new indicators were defined, some of them are part of the monthly directory
report: Water quality indicator (examples are shown in Figure D.4), supplied pressure, odours in the
sewer system, repair response times claims of lost water and wastewater obstructions (examples are
shown in Figure D.5), and others are specific processes (e.g. sensory water quality).

The indicators were selected based on user requirements, contractual goals of the concession contract
and technical and operational requirements that will determine the need for monitoring in terms of
their impact on the quality of services.

User expectations, complaints and inquiries received special attention, a system of telephone surveys
conducted through the contact centre was implemented; surveys are reviewed periodically at
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Board meetings, the results demonstrate users’ conformity with the service, who largely manifest
improvement as well as highlight the importance of this mechanism for follow up on complaints.

Since the implementation up to now, the methodology and the selected indicators were to be reviewed
and adapted to the requirements of Aguas de Corrientes SA directory of contractual requirements and
actions to be taken.

The administration is currently working with a group of indicators presented in Table D.1.

Table D.1 — Indicators of Aguas Corrientes SA

Name Objective Measures Indicator

Energy water board |Control of power con-|Kw/h/drinking water |kw/h/m3 water.driven|
sumption in drinking |system $/kw/h
water system

$/m3 water,pumped

Wastewater board |Control of power Kw/h/wastewater kw/wastewater conne¢-
energy consumption in system tion
wastewater system $/kw/h

$/wastewater connectjon

Chemicals dash Control of chemical |Kg of chemical/ drittk- |Kg chemical/1 000 m3
used in the water ing water system $ chemical /month/

purlflcatlon process drinking water system

Board volumes Control water vol- Picked uppdriven and  |Picked up volumes /
umes read velumes / drink- |month (m3)
ing water system

Pumped volumes /morjth
(m3)

Read volumes (m3)

% not read

Volumes of waste- |Control wastewater |Wastewater volumes/ |Wastewater volumes
water board volumes wastewater system collected
(m3/month - m3/day)

Wastewater volumes
treated
(m3/month - m3/day)

Wastewater volumes /

user/day (m3)
Indicator water con- |Check compliance Number of water con- | Total water connections/
nections with contractual nections water supply system
targets water con-
nections
Indicator of waste |Check compliance Number of wastewater |Total wastewater connjec-
water connections |with contractual connections tions/wastewater system
targets wastewater
connections
Ranges of consump- |Determine number of | Number of accounts Number of accounts /
tion connections for water | consumptions range/ |water supply system in
consumptions range |water supply system consumptions ranges

0m3; 1 m3to5m3; 6 m3
to 10 m3; 11 m3 to 15 m3;
16 m3 to 20 m3; 21 m3 to
30 m3; 31 m3 to 50 m3;
51 m3 to 100 m3, 100 m3
to 300 m3; >301 m3
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Table D.1 (continued)
Name Objective Measures Indicator
Length of piping Determine the length | Length of pipe water Length of pipe water dis-
drinking water dis- |of pipe water distri- |distribution (m) tribution (m)/month
t“b“tlllon v_vastewa- butlorlllanq wastewa- Length of pipe waste-  |Length of pipe wastewa-
ter collections ter collections water collections (m) ter collections (m)/month
Water quality indi- |To assess compliance |Cloro free (mg/1) Average
cator with contractual Relative freauencyu ()
parameters in situ = KA
Medium Mediana
Turbidity (NTU) Coefficient of variation
Minimum value
pH Maximum value
Asymmetry,
Waler quality indi- |To assess compliance |Cloro free (mg/1) 100 - (Tetal)parameter
catpr qf parameters: ir.1 Turbidity(NTU) out of spec x 100)/total'
situ, bacteriological pardmeters out of speci-
and number of con-  |PH fication.
tractual samples Number of samples Parameters: chlorine, tur-
Total coliforms bidity, pH, tot coliforms,
(NMP/100 ml) faecal coliforms, No. of
Faecal coliforms samples required
(NMP/100 mi)
Aeruginosa-Pseu-
domonas
0,59
045 | s
) \
rf 030 | \
0,15 |
0'00 L ! ! i
0,53 0,77 1,00 1,24 1,47 1,71
Cloro Free mg/1
a) Cloro free drinking water point of delivery
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0,42 |
rf o028 |
0,14 }

" 642 6,58 6,72 6,88 7,02 7,17

pH
b) pH Drinking water point of delivery
0,58 |
rf 038 |
0,19 }
\ﬁ‘
0‘00 1 L L \ 1 1 1
0,17 0,40 0,64 0,86 1,09 1,32
Turbidity NTU

Aguas Corrientes has established a-daily program of working with the so-called "traffic ligh
daphboard indicators with established response times for specified requirements. This task
ouf by the central claims of Aguas Corrientes (contact center) and sent by mail to process ow
information is presented ‘as a table, where colours are identified with response times hay
sirfjce the beginning of-the measurement day requirement. This board is accompanied with p
or [pending requirements, informing: locality and section thereof, type of step (requiremen|
asgigned code number procedure, date of entry and intervening area or sector. Example

Taple D.2.

¢) Turbidity drinking water point of delivery

Figure D.4 — Examples of Measuring Quality Indicators of Drinking Water

Table D.2 — “Traffic Light of Steps” de Aguas de Corrientes S.A.

t of steps”
is carried
ners. The
e elapsed
rocedures
t) and the
shown in

Complaint

Code

Response time

Lowpressure

1062=1603

<241

<48 H

>48 H

>3 Dinred

Repairs: water loss

100-1001

<72 H.

<10D

>10D

>3 Dinred
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Table D.2 (continued)

Complaint Code Response time Coding
Repairs: obstruction of wastewater 1101-1102-1103 <48 H
<10D
>10D

>3 Dinred

Requirements: notes received 0100-2000 <72 H
10D

>10 D

D.2.4 Case Study: Implementing Water Safety Plans (WSP)

The manggement of Aguas de Corrientes SA has decided to follow up the directives,described in the
WSP Handbook: protection of public health, the implementation of water safety plans'in the guidelines
of the Woyld Health Organization.

This includes a comprehensive approach to risk assessment and risk managenient covering all stages
of the supply system from catchment to consumer distribution. Based on this assessment improvement
actions arje organized, taking into account the priority of risks and criti¢al limits of monitoring, whjch
are more flemanding than the contractual framework to ensure this'way provision of water in quantjity
and quality sufficient to satisfy consumer, considering the protection of public health and consumer
acceptability

In this S?Ife' in 2014 we were visited by evaluators of the Pan American Health Organization (PAH)),
who conducted an assessment of the risk matrix as well‘as a visit to the University of Saladas; after
which thely made suggestions and recommendations that'are already working.

D.2.5 Summary of the experience

The concession given to Aguas Corrientes has‘@humber of areas which present a variety and complexiity
problems

— Populfations served are very différent.
— Varyihg coverage areas.

— DrinKing water service: different water sources (surface and groundwater) with varying volunpes
and djfferent physicochémical and microbiological characteristics, which suggests that the serviges
vary from one place_to another.

— Sewage services:' with characteristics, unique to each locality. Different treatment plant efflu¢nt
(activiated sludge stabilization ponds) rollover treated effluent from different streams.

— Differfifigyclimatic and socio-environmental characteristics.

The definition of indicators to compare and reflect the reality of service in each locality has been a
challenge for the company and a task of constant review, in which the objectives have always been:
verify compliance with contractual requirements, satisfaction of users and stakeholders as well as
to have a tool for decision making by the board. In this context, it can be concluded that ISO 24510,
ISO 24511 and ISO 24512 were a useful tool management services, making decisions based on
indicators, improvement planning and monitoring plans through indicators.

The implementation of the standard had an impact at national and international level, the experience of
Aguas de Corrientes SA was presented at the 8th plenary of ISO/TC 224 held in the Austrian Standard
Institute in Vienna-Austria (May 2011) as an example of implementation of providers of water and
sanitation services that have implemented elements of ISO 24510, ISO 24511 and ISO 24512.
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Nationally, the experience of Aguas Corrientes SA was exhibited in the International Workshop on
Assessment and Management of Water Services — ISO 24510, ISO 24511 and ISO 24512, organized by
IRAM, ISO and COFES in March 2011 and November 2012.

D.3 CANADA — EPCOR Water Services Inc. (EWSI)

D.3.1 Background of the Organization

EPCOR Water Services Inc. (EWSI) falls within EPCOR Water Canada. EWSI provides water treatment

The framework includes perfermance criteria which provide assurance to customers that |

W3
fin|
au

Thie PBR conceptualframework (see Figure D.5) encompasses PBR rates, performance mea

ret
Co
an

W4
in

.B.2 Objective for making use of performance indicators

onton has a population approaching 900 000 persons.

COR operates under requirements set by the City of Edmonton Performance-Based‘Rates R
BR) - City of Edmonton Bylaw 15816 - EPCOR Water Services and Wastewater Treatment H

e principal objective is to provide annual updates to The City of Edmonton on the opera
ancial results for water services and wastewater treatment services provided within Edy
COR Water Services Inc. These services are provided pursuant'to Bylaw 15816, the EPQ
'vices and Wastewater Treatment Bylaw. This Bylaw prescribes Performance Based Regula
water services and wastewater treatment services within\Edmonton for the 2012-2016 PB

ter System Service Quality is measured by the results of five indices prescribed in t
rformance under each index is measured independently on a point basis with 100 b3

hilable for performance above standards and financial penalties are applied if EWSI does n
D base point standard. For some performanc¢é/measures, such as main breaks, a lower-than|

‘tor, a higher score indicates better performance. Accordingly, to provide for greater clar
tcomes have been noted as “Exceeded Standard” if the actual outcome was better than the
‘Below Standard”, if the actual otitcome was worse than the standard.

stewater treatment system service quality will not be sacrificed to keep rates low. E
ancial penalties if performance measures are not met. EWSI’s results on the performance c
lited by an independent accounting firm.

urn on equity.~EWSI operates within this PBR framework over a 5-year term as approv
lincil, ensuting capital and operating cost decisions provide a balance with operational pet
 returnien equity:.

ter’s operational performance is evaluated using the five performance measure indices

astewater
he City of

legulation
ylaw.

rional and
honton by
OR Water
fion (PBR)
R terms.

he Bylaw.
se points

hilable if the standards for all five performanc¢é measure indices are achieved. Bonus (ﬂloints are

meet the
-standard

re represents performance above standards. For other measures, such as the Planned Construction

ity, actual
standard

Wwater and
WSI faces
riteria are

sures and
ed by City
formance

rescribed

e Bylaw. Twenty-one individual measures are included.

Wastewater’s operational performance is evaluated on a similar basis to Water, except that the
individual performance measures making up each performance index are tailored to wastewater
treatment operations. Thirteen individual measures are included.
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