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Agenda working session June 21, 2023

11:00 - 11:10 Meet & Greet (All)

11:10 - 11:30 Lessons learned from the training in Athens during January 16-20, 2023 (All)

11:30 - 11:40 Summary of the evaluation of the regional training (Andreea)

11:40 - 12:10 Summary of identified Standard Operating Procedures (SOPs) (Cor)

12:10 - 12:35 Selection of max. two (2) SOPs to be developed (All using Mentimeter)

12:35 - 12:55 Working Group formation and collaboration arrangements (Andreea)

12:55 - 13:00 Any other business? Closure of the session (All)



LDK Consultants Global EEIG

This Project is funded 

by the European Union

Meet & Greet

Ms. Suzan Taha, Key Water Expert, WES

All participants
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Meet & Greet

Suzan 
Taha, WES 
Key Water 
Expert,
Jordan
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Lessons learned from the training in Athens 
during January 16-20, 2023
All participants

Please provide an example of a lesson learned during the training that has been or
will be implemented!
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What has been or will be implemented?
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Summary of the evaluation of the regional 
training – feedback by participants

Andreea Florea
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Event evaluation - feedback

Successful event planning
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Event evaluation - feedback

Room for improvement in event planning
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Event evaluation - content

Feedback on content
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Event evaluation - content

Room for improvement in content
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Acquired knowledge

Most valuable lessons:

• Establishment of DMAs and Pressure management

• New technology and software

• Lessons learnt from other participants / Experience exchange

• Key Performance Indicators

• Development of Annual Water Balances
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Necessary focus areas

Areas for improvement:

• Practical work and training – boots on the ground (i.e., 
practical training on lead detection following the LLP 
method)

• Site visits

• Software application / training

• Shorter sessions overall, but longer training period
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Summary of identified Standard Operating 
Procedures (SOPs) – existing and proposed

Cor Merks
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Identified SOPs – existing and proposed
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Identified SOPs – existing and proposed
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• System Input Volume

• Volume from Own Sources

• Water Imported

• Revenue Water

• Billed Water Exported

• Billed Metered Authorised 
Consumption

• Billed Unmetered Authorised 
Consumption 

• Non-Revenue Water (NRW)

• Unbilled Authorised Consumption

• Apparent Losses

• Real Losses

• Water Losses

• Apparent Losses

• Real Losses

17

Identified SOP: Calculating a water balance (1)
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Identified SOP: Calculating a water balance (2)

Water Audit Report for:

Audit Year:

All volumes to be entered as: MEGALITRES (THOUSAND CUBIC METRES) PER YEAR

WATER SUPPLIED choose entry option:

VOS Volume from Own Sources: n g 7 45.541,016 ML/Yr n g 10 2,00% percent ML/Yr under-registration VOSEA

WI Water Imported: n g 9 3.675,181 ML/Yr n g 9 1,00% percent ML/Yr under-registration WIEA

WE Water Exported: n g 9 1.333,627 ML/Yr n g 9 1,00% percent ML/Yr under-registration WEEA

48.835,631 ML/Yr

.

AUTHORIZED CONSUMPTION

BMAC Billed Metered: n g 6 43.859,015 ML/Yr

BUAC Billed Unmetered: n g 2 583,202 ML/Yr

UMAC Unbilled Metered: n g 8 150,000 ML/Yr choose entry option:

UUAC Unbilled Unmetered: n g 3 111,106 ML/Yr 0,25% default ML/Yr24061

                Default option selected for Unbilled Unmetered, with automatic data grading of 3

44.703,323 ML/Yr

WATER LOSSES 4.132,308 ML/Yr

Apparent Losses

Default option selected for Systematic Data Handling Errors, with automatic data grading of 3 choose entry option:

SDHE Systematic Data Handling Errors: n g 3 111,106 ML/Yr 0,25% default ML/Yr

CMI Customer Metering Inaccuracies: n g 7 221,151 ML/Yr 0,50% percent ML/Yr under-registration

UC Unauthorized Consumption: n g 3 111,106 ML/Yr 0,25% default ML/Yr

Default option selected for Unauthorized Consumption, with automatic data grading of 3

443,362 ML/Yr

Real Losses 

3.688,946 ML/Yr

4.132,308 ML/Yr

NON-REVENUE WATER

4.393,414 ML/Yr

SYSTEM DATA

Lm Length of mains: n g 10 5.608,0 kilometers (including fire hydrant lead lengths)

Nc Number of service connections: n g 10 237.395 (active and  inactive)

Service connection density: 42 conn./km main

No

Lp Average length of (private) customer service line: n g 10 10,0 metres (average distance between property line and meter)

AOP Average Operating Pressure: n g 10 32,0 metres (head)

COST DATA

CRUC Customer Retail Unit Charge: n g 10 $1,38

VPC Variable Production Cost: n g 10 $450,00 $/Megalitre $/yr (optional input)

 WATER AUDIT DATA VALIDITY TIER:

go to 

dashboard

 PRIORITY AREAS FOR ATTENTION TO IMPROVE DATA VALIDITY: KEY PERFORMANCE INDICATOR TARGETS:

 Based on the information provided, audit reliability can be most improved by addressing the following components: OPTIONAL:   If targets exist for the operational performance indicators, they can be input below:

     1: Billed Unmetered (BUAC) Unit Total Losses: litres/conn/day

     2: Volume from Own Sources (VOS) Unit Apparent Losses: 25,0 litres/conn/day

     3: Billed Metered (BMAC) Unit Real Losses
A
: 50,0 litres/conn/day

Unit Real Losses
B
: litres/km/day

If entered above by user, targets will display on KPI gauges (see Dashboard)

Are customer meters typically located at the curbstop/property line? 

 AWWA Free Water Audit Software:

 Worksheet

Waterbedrijf Groningen

Jan 01 2018 - Jan 31 2018

Water Supplied Error Adjustments

Calendar2018

Real Losses:

WATER LOSSES:

A weighted scale for the components of supply, consumption and water loss is included in the calculation of the Water Audit Data Validity Score

*** The Water Audit Data Validity Score is in Tier III (51-70). See Dashboard tab for additional outputs. ***

$/1000 litres Total Annual Operating Cost

go to start page

NON-REVENUE WATER:

If entering an 

Error Adjustment, 

select under- or over-

registration

WATER SUPPLIED:

AUTHORIZED CONSUMPTION:

Apparent Losses:

Click 'g' to determine data validity grade

Click 'n' to add notes

FWAS v6.0

American Water Works Association.
Copyright © 2020, All Rights Reserved.

To access definitions, click the input name  

To edit water system info:



Volume

(V)

[m3/d]

95%

Confidence

Interval (CI)

Standard 

Deviation (SD) 

[=V x CI /1.96]

Variance (Va)

[= SD^2]

System Input 

Volume

300,000 +/- 2 % 3,061 9,369,721

+

Billed Author.

Consumption

200,000 +/- 0 % 0 0

Non-Revenue 

Water

100,000 +/- 6 % 3,061 9,369,721

+

Unbilled Author.

Consumption

5,000 +/- 50 % 1,275 1,626,926

Water Losses 95,000 +/- 7 % 3,316 10,996,647

+

Apparent 

Losses

20,000 +/- 30 % 3,061 9,371,095

Real Losses 75,000
+/- 12%

4,513 20,367,742
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Identified SOP: Data quality management

19
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Identified SOP: Selecting relevant KPIs
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1. Objectives

2. Strategies

3. Critical success factors (constraints and the 
context)

4. Performance Indicators (PIs)

21

Identified SOP: Setting economic and strategic targets (1)



Monitoring

Pressure 
Management

Studding Loss 
Reduction

in Each DMA

Dividing all water networks 
into District Metered Areas 

(DMA)

International Funds for Applying 
Leak Detection Methodology  

Activate Routine Scanning Plans of 
Water Networks

Support all ACs with The Main 
Instrumentations

Establishment of Loss Departments in all ACs
22

http://www.google.com.eg/url?url=http://www.warrenphotographic.co.uk/11428-water-drop-strikes-the-surface-of-a-still-pool&rct=j&frm=1&q=&esrc=s&sa=U&ei=0UIRVMbsIcfHOduJgMgC&ved=0CCYQ9QEwCTgo&usg=AFQjCNGU0ukZqII2tyytlO4ycbM7M_hKYA


Hydraulic 
Analysis 

Model Calibration 
Losses 

Distribution

DMA Design

Pressure 
Management

Step Test

Leakage Detection

Leakage Recovery

Permanent Monitoring

Field 
Monitoring

GIS Consumption
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• Apparent (or: commercial) losses 
are generally due to lack of 
appropriate procedures or non-
application of the procedures

• Unregistered consumer or 
unregistered consumption of 
registered customers?

• Illegal service connections

• Different types of illegal 
consumption (frauds)

• Examples of frauds:

• Illegal use of public equipment 

• Additional connections 

• Disconnected connections (in use)

• By-passed meter 

• Tampered meters

24

Identified SOP: Control of illegal connections
Identified SOP: Detection of fraud
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• Revenue Water

• Billed Water Exported

• Billed Metered Authorised Consumption

• Customer meter accuracy will depend on many 
factors

• Meter management is a crucial activity of a water 
operator (refer to the presentation of EYDAP)

• EU Measurements Instruments Directive (MID)

• NL Self Regulation based on Regulation Quality 
Control Water Meters (RQW) – latest version 2009

• Water meters are divided into groups (populations) of 
same technique, material and capacity

• Statistical method to follow front lifetime expectancy of 
each group, based on sample testing

25

Identified SOP: Reducing customer metering inaccuracies
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Localise

• District Metered Areas (DMAs)

• Help identifying where to survey

• Small DMA, better localization

• Permanently installed noise loggers?

• Step testing

• All fittings survey

• Noise loggers

• Getting better

• Functions to dismiss false positives

• Acoustic footprints only or auto 
correlate

• Mapping into Google Maps

• Only record noise

• Satellite leak detection

Locate

• Correlator

• Accelerometer and hydrophones

• Tracer gas method

• Free-swimming ALD tools

• Thermal imaging sensor (drone)

• Infrared sensors on a vehicle

• Cameras/cables in water pipe

Pinpoint

• Listening device

• Ground microphones

• Listening stick (conventional or 
electronic)

Confirmation of the exact location of a 
leak by listening on the surface; to 
accurately target the excavation

26

Identified SOP: Active Leak Detection (ALD) - Localise, Locate, 
and Pinpoint
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Identified SOP: Establishment and monitoring of DMAs 
incl. interpretation and usage of DMA data (1)

• A DMA is a hydraulically discrete area within a zone of the water distribution network

• Used for monitoring flow and pressure; used for prioritizing Active Leak Detection activities

27
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Before DMAs:

• Flow can only be measured at the water treatment 
plant and at zone boundaries

• Insufficient hydraulic knowledge of the water 
distribution network

• Limited ability to prioritize

• Active Leakage Control is passive

• No feedback on results of Active Leak Detection 
activities

• Flow and pressure logged at DMA meters

• DMA flows can be analyzed to target DMAs with high 
leakage

• ALD activities are only done in DMAs with high 
leakage => Active Leakage Control is active 

28

Identified SOP: Establishment and monitoring of DMAs 
incl. interpretation and usage of DMA data (2)
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Identified SOP: Establishment and monitoring of DMAs 
incl. interpretation and usage of DMA data (3)
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Identified SOP: Establishment and monitoring of PMZs
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• Left: rural area burst

• Middle: urban area burst

• Right: urban area burst with 
damage
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Identified SOP: Leak repair incl. mobilisation of equipment and 
repair materials (1)
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Identified SOP: Leak repair (2)
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Identified SOP: Repair or replace?

• Great opportunity to update excellent work by Jo Parker on “the repair or 
replace dilemma”

• Extended and increased experience on GIS, hydraulic modelling, etc.

• Novel software tools for Likelihood of Failure (LoF) and Consequence of 
Failure (CoF) calculations
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Identified SOP: Working in low pressure systems to eliminating 
intermittent supply
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Selection of maximum two (2) SOPs to be 
developed – using Mentimeter

Andreea Florea & Cor Merks

All participants
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Working Group formation and collaboration 
arrangements
Andreea Florea & Cor Merks

All participants
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WGs and collaboration arrangements

• One WG per SOP to be 
developed

• Ramboll processes all 
available information into a 
draft SOP (i.e., information 
forwarded, IWA WLSG info, etc.)

• Draft SOP will be forwarded 
(timely) for review

• One virtual review meeting 
sometime in September 2023

• WG member forwards available 
information to Ramboll (i.e., existing 
procedures, work method descriptions, etc.)

• WG member coordinates review in 
own organisation/country

• WG member provides comments and 
suggestions for improvement
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Group formation

• WG will be established based on 
the topic of interest

• Please state your SOP 
preference
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Any other business? Closure of the session

All participants

Ms. Suzan Taha
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Any other business?



LDK Consultants Global EEIG

This Project is funded 

by the European Union

Looking forward seeing you soon again!
Thank you for your attention and enthusiasm


