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_ The IWA Utility NRW Assessment Matrix

 The NRW self-assessment matrix provides a tool
to identify areas of improvement in the domain of
Non-Revenue Water

* The matrix deals with 6 areas : Water Balance,
Leak Repair, Key Performance Indicators, Active
Leakage Control, Customer Metering and
Managerial Commitment

* For each area, a rating Is given on a scale
between 1(poor) and 5 (excellent), and for each
level, a typical situation / condition is described.



NRWAM 1: water Balance / Flow and Pressure

Measurements / Mapping

Water Balance, Flow Enter level Efficiency Level
and Pressure which best
Monitoring, describes the
Mapping situation 1 (poor) 2 3 4 5 (excellent)
We establish an
We have tried to annual water
establish a water . balancein
. We establish an annual .
WB1: Water We have not establish balance but gave up We establish a water water balance in accordance with the
2 awater balance since we do not know | balance following our accordance with the international (IWA)
Balance the split in physical own format. . . format and also use
X international (IWA) format. .
and commercial 95% confidence
losses. limits to indicate
accuracy bands.
WB?2: Our system input is Our system input is Our system input is
: Most of our svstem Not all, but more than | metered but we are not metered with mechanical metered with
System In put 3 input is not myetered 50% of our system sure about the accuracy | and/or magnetic flow magnetic flow
M . P " | input is metered. of these (partly old) meters that are rarely meters that are
eterlng meters. calibrated. regularly calibrated.
We have a few pressure We have
. We have a few pressure
recorders at pumping ) permanently
. We have a few . recorders at pumping .
WB3: stations and treatment . installed pressure
We do not have any pressure recorders at lants installed and stations and treatment loagers and
Pressure 25 pressure recorders pumping stations and 2 oradically measure plants and sporadically cogngiinuousl
M - . installed treatment plants Eessure inythe measure pressure in the monitor re:sure in
Onltorlng installed. p. o distribution network with . p .
distribution network the distribution
. pressure loggers
with pressure gauges network.
WBA4: MapS / 2 We do not have maps | The maps we have We have started to Our maps are updated but | We use GIS based
GIS at all. are not updated. update our maps. do not include GIS. on updated maps.

Overall Water
Balance & Pressure
Monitoring &
Mapping Efficiency
Level

2.4




NRWAM 2: Leak Repair & Records

Leak Repair & Records

Enter level
which best
describes the
situation

Efficiency Level

1 (poor)

5 (excellent)

LR1: Leak
repair records

We have no records of
leak repairs

The only way to know
the number of leaks
repaired is to look into
the customer complaints
book.

We keep basic leak
repair records that only
tell us whether the leak
was on a main pipe or s
service connection.

We keep detailed records that
indicate location, pipe
diameter, material and type of
leak as well as date of
detection and date and
duration of repair.

We keep detailed
records that indicate
location, pipe diameter,
material and type of leak
as well as date of
detection and date and
duration of repair, and
have linked this to our
GIS.

LR2: Leak repair
activities

Have limited abilities &
capacities for repair of
water mains, takes a
long time to do, and,
often leaks again
afterwards

Have basic skills for
network maintenance -
often long delays for
repair & quality of
repairs is a problem

Have good skills for
network repair -
generally done in a
timely fashion but
sometimes have to come
back

Have very good skills &
commitment to network repair,
only occasionally have
ongoing problems

Have excellent skills for
network repair - repairs
undertaken quickly to
minimize water loss

LR3: Estimation
of future pipe
rehabilitation &
replacement
requirements

Do not prepare any
estimates for future pipe
renewal requirements,
we deal with it when it
becomes a problem

For some problematic
pipelines, have
undertaken some
investigations to prepare
replacement proposals -
other than that, do very
little pipeline renewal
planning

Have good estimates of
pipeline renewal
requirements, mostly
based on construction
dates, pipe materials,
asset life (engineering
estimate)

Have adjusted asset lives of
different categories of pipes
based on observed trends of
leak repair records

Based on good pipe
performance &
maintenance history,
combined with
appropriate forecasting
techniques, have a well-
defined pipe renewal
strategy including
timing, costing,
operations, & impact on
service delivery

LR4: Continuity
of supply during
leak repair

1.5

Never reconfigure
network or provide
alternative supplies in
case of a supply
interruption due to leak
repair.

Sometimes when supply
interruption is expected
to be long duration, will
try to arrange alternative
supply whenever
possible.

Generally try to advise
customer in advance,
and provide alternative
supply when repair time
is expected to be long
duration.

When programmed, advise
customers of eventual supply
interruption, and where
feasible, provide alternative
supply - keep customer
informed

Have a proactive
approach to informing
customer, guarantee
supply continuity, or, in
case of unexpected
interruption, provide
emergency supply,
establish customer
contact and information

Leak Repair & Records
Efficiency

1.6
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NRWAM 3: Key Performance Indicators

Enter level ..
. Efficiency Level
which best
Performance .
. describes
Indicators
the 1 (poor) 2 3 4 5 (excellent)
situation
We regularly
We regularly calculate physical
We have tried to calculate physical and commercial
We regularly .
calculate NRW . and commercial loss | loss performance
The only PI calculate physical o
Performance 2 . performance performance indicators, and
used is % NRW [ = loss performance . . : . .
Indicators indicators other indicators indicators. We tried publish them in
than percentage to calculate the ILI our annual report.
but do not use it. We use the ILI for
benchmarking.
kPls 2.0




NRWAM 4: Active Leakage Control

Enter level .
. . Efficiency Level
Active Leakage which best
Control describes
the situation 1 (poor) 2 3 4 5 (excellent)
We do leak
_ We cover the
. ] . We have leak detection We have started to
AL1: Active We only repair _ _ _ _ network by
2 .. detection equipment | occasionally if there | do regular leak

leakage control visible leaks but we do not useit | is aspecific surveys leakage survey at

problem in an area

least once a year

AL2: District
Meter Areas
(DMAS)

We have no DMAs
and have no plans
to establish DMAs

We have started to
establish the first
DMAs

The first DMAs are
established and we
have already the
first results

We have several
DMAs (or sectors or
zones) and check
and analyse inflow
data sporadically

We have several
DMAs,
sectorization or
zoning isin
place, and we
monitor flow and
pressure on a
regular basis

AL3: Repair
Time -
distribution
pipes

We have no records
and therefore do not
know how fast leaks
are repaired.

Our average repair
time is more than 7
days

Our average repair
time is between 7
and 3 days

Our average repair
time is between 3
and 1.5 days

Our average
repair time is less
than 1.5 days.

AL4: Repair
Time - house
connections
(service
connections)

We have no records
and therefore do not
know how fast leaks
are repaired.

Our average repair
time is more than 14
days

Our average repair
time is between 14
and 7 days

Our average repair
time is between 7
and 2 days

Our average
repair timeis less
than 2 days

Active Leakage
Control Efficiency

2.5




NRWAM 5: Customer Metering

Customer Metering

Enter level which
best describes
the situation

Efficiency Level

1 (poor)

3

4

5 (excellent)

CM1: Customer
metering

3.5

We have no customer
metering

Only large customers
are metered

We have started with
universal customer meters,
but at present not all
customers have meters
installed

Nearly all customers are
metered, except public
fountains, standpipes and
similar

100% of customers are
metered

CM2: Customer
meter
replacement and
age

We have no reliable
information on the
age of our customer
meters

Many of our customer
meters are older than 10
years, we have not yet
introduced a regular
replacement policy

We only change meters if
they are obviously not
functioning anymore.

We have a meter
replacement policy but
have not been able to
change all meters, hence
some of the customer
meters are still older than
10 years

We strictly follow our
customer meter
replacement policy and
replace all meters every
5to 7 years

CM3: Meter
workshop, meter
testing &repair

There is no meter
workshop - no testing
& repair of water
meters

A meter workshop is
only used for
acceptance testing of
new meters

Meter workshop for meter
acceptance testing, and,
testing &
replacement/repair of old
water meters

Well experienced in meter
testing & calibration with
growing expertise in how to
select, replace, repair water
meters

A fully well functioning
water meter workshop
for testing and
calibrating water
meters, water meter
workshop is accredited

CM4: Customer

1.5

All customer meters

All customer meters are

All customer meters are

All customer meters are

All customer meters are

meter class are class B ClassBand C Class C Class Cand D Class D
. Customer database is .
CM5: Customer Customer database Customer database is The customer datab.ase is regularly updated by house Customer datgbase is
3 has not been updated sporadically updated in the process of being to house survevs and updated and linked to
database for along time P yup updated 4 the GIS

checks

CM6: Customers
meter reading

There is no special
system of controlling
meter readers

Meter readers are
rotated if there is a
suspicion of
inaccuracies

Meter readers are regularly
rotated

Meter readers are regularly
rotated and often spot
checks are made

Meter readers are using
handheld meter reading
devices

CM7: Fraud:
illegal
connections,
meter tampering,
bypasses

No assessment is
made and there is no
program to deal with
water theft

Illegal connections are
occasionally detected

Illegal connections and
other forms of fraud are
occasionally detected

There is a thorough illegal
connections detection
program in place

There is a thorough
illegal connections
detection program in
place, and bypasses are
also tried to be
identified

Customer Metering

Effirianmys

271




_ NRWAM 5:Managerial Commitment

Managerial Commitment

Enter level
which best
describes the
situation

Efficiency Level

1 (poor)

3

4

5 (excellent)

MC1: Demonstrated
Commitment of Top
Management

Top management is
not involved

Top management is
informed on NRW
reduction progress, but
does not consider this as a
strategic priority

Progress in NRW
reduction is part of MIS
with selected kPls

Top management is
regularly informed on
NRW reduction
progress, and considers
this as a strategic
priority; but no internal
accountability

Top management requests
regular reporting on progress
with NRW reduction, and
holds staff accountable thru
internal PBCs

MC2: Established
and Operationalized
a Cross
Departmental NRW
Unit

No cross-departmental
NRW unit is
established

Some ad hoc coordination
between technical and
commercial departments

Systematic coordination
between technical and
commercial
departments is being
introduced in NRW
reducing efforts

A cross-departmental
unit has been
established, and the
head of the unit reports
to Director of Operations

A cross-departmental unit

has been established, and the

head of the unit reports to top
management

MC3: Water Audit
published in Annual
Report

No water audits are
carried out

Water Audits are carried
out from time to time, but
otherwise not used as a
management tool

Water Audits are carried
out on an annual basis
but not validated,
following own format

Annual Water Audits are
carried out but made
available only upon
request

Annual Water Audits are
carried out, and published in
the Annual Report

MC4: Continued

measurable efforts in

NRW Reduction

No measurable efforts
in NRW reduction

Efforts in NRW reduction
are random and not
coordinated

Efforts in NRW
reduction are in place,
but mostly opportunistic

Efforts in NRW
reduction are being
planned, and executed
systematically

Continued measurable efforts
in NRW reduction are in place

MC5: Marked
Improvementin
Operational
Efficiency based on
a Revolving
Business Plan

No marked
improvements in
efficiency: no business
plan

There is marked
improvement in
operational efficiency
with target values of
selected kPlIs; but not
reflected in business
plan

There is marked improvement

in operational efficiency,
based on revolving business
plan with target values of
selected kPlIs

MCG6: Proven
Capacity in Project
Implementation and
Supervision

No capacity in
implementation and
supervision of works;
no attention to good
workmanship

Limited capacity in
implementation and
supervision of works;
but due attention to
good workmanship

There is strong supervisory
capacity in house of NRW
related works, with high
attention to good
workmanship

Management Commitment

20




NRWAM: NRW Efficiency Rating (1)

AVERAGE
DESCRIPTION
SCORE

Water Balance 2.4
Leak Repair 1.6
kPIs 2.0
Active Leakage Control 2.5
Customer Metering 2.1
Managerial Commitment 2.0
Overall NRW Efficiency 21

Efficiency Level

5
(excellent)

10



_ NRWAM : NRW Efficiency Rating (2)

Overall rating:

< 2 :Highly inefficient use of resources, NRW reduction
programs imperative and high priority

2 — 3 : Poor NRW performance, intensify actions to reduce
NRW

3 —4 : Potential for further improvements through focused
actions

4> Well performing utility, careful and detailed analysis
needed to identify cost effective improvements

11
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NRW Interventions
To Improve efficiency



Demand on Utility Resources

-

NRW Interventions compete against other

demands, such as: i
» Maintenance ) FEQ
» Operations 6\\ :ﬁﬂ\‘/\/
> Quality ‘ '

» Capacity expansions ( \ 7\)
> Infrastructure replacement o </c

» Network reliability

Objective:
Find that combination of interventions which
provides the best service to consumers at the
least cost to the Utility

13



Limited Data and Analytical Capacity

Initially sophisticated approaches are not
necessary.

> most likely NRW is way above the economic
level and reduction could start immediately

» Water savings from leakage reduction is
possibly the cheapest next source

Phased approach:
» Begin action on the ground immediately
> Prepare and lay the strategy for the future

14



Preparation and Planning

_» Generate support and commitment, from top
- management

» Establish a NRW task force across the utility
* % Understand the system
> Agree on vision, with objectives and targets, and
filnancing options
» Begin data collection, mapping
» Install bulk meters / customer meters
» Think about DMAs
» Assess and build capacity
>

Consider options for outsourcing

15



Basic Trade Offs Among Alternatives

» Reducing leaks vs. Adding supply ®
» Pressure management vs. Pipe repair

» Meter installation / replacement vs. Consumption

estimates
» Costly materials vs. Cheaper materials
» Prioritization in space: District “A” or District “B”

» Prioritization in time: Action now or in “X” years

16



_ A Challenge for Many Utilities

Three successive levels of improvement:
»First, doing the obvious (simple and cheap):
-Pick the low hanging fruit, quick wins
»Second level of action:
-Shake the system into an improved level
»Third, the long-term and sustainable stage:
-Fine tune and sustain gains .

=

2. .,
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_ Sustainable NRW Approach

» Demonstrated commitment of top management in NRW
reduction programs

» Established and operationalized cross-departmental
NRW unit

» Water audit published in annual report
» Continued measurable efforts in NRW reduction

» Marked improvement in the operational efficiency of the
utility based on a revolving business plan

» Proven capacity in project implementation and
supervision

18



Indicative NRW Interventions

and Time Scales

Time scale

NRW Interventions Short Term Medium Term Long Term
(Year 1to 2) (Years1to5) | (Years 1to 10)

Source Metering Yes

Backlog Leakage Detection and Repair Yes

Permanent Active Leakage Control Yes Yes Yes
Leak Repair Capability — Speed and Quality Yes Yes Yes
Demand Management Education Programme Yes Yes Yes
Hydraulic modelling and GIS Updates Yes Yes Yes
Customer Tariff Review Yes Yes
Domestic & Non-Domestic Customers

Metering ves ves

Network Zoning — DMAs Yes

Pressure Management Yes

Mains and services replacement Yes Yes

19



Simplified cost build-up of

NRW interventions

NRW Component Cost build-up of NRW Intervention
Execution/management of the Average staff cost including overheads (managers, engineers and supporting
interventions staff to be engaged in the execution of the interventions below)

Source metering Unit rates for supply and installation per meter size

Customer meter replacement Unit rates for supply and installation per meter size

DMA establishment and pressure Average cost per DMA, including inlet chamber equipped with inflow meter,
management PRV, telemetry system.

Pressure monitoring Data logger complete with chamber

GIS software complete with base maps, GPS survey of customer meter and

GIS
assets, data entry, etc.

Unit rates per/km of pipe replacement for different diameters and materials

Pipe replacement . )
complete with road/pavement re-instatement

Service Connection replacement Unit rates for replacement complete with road/pavement re-instatement

Cost of sounding equipment and correlators sufficient for the number of teams

Leak detection . . :
required for a complete acoustic survey twice a year

Leak repair on mains Leak repair cost (including road re-instatement) for different diameters

NRW Management Software Procurement and installation

20



Thank vou
Multumesc!

Bambos Charalambous L =
Hydrocontrol Ltd
Tel.: +357 99 612 109
Email: bcharalambous@cytanet.com.cy
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