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. BUE
TILDE Project

Information Lhﬁﬂj,r
Technologics

" Goal: Support the water practician in

managing water losses in distribution
networks

" The Problem of Water Losses

UNBILLED AUTHORISED CONSUMPTION

5-10 %
NON-REVENUE WATER // APPARENT LOSSES
40-50 % 15-30 %

REAL LOSSES
LEAKAGE 15-30 %

MA Leading-Edge

Asset Management

International
Water Association

L_ESAM 2007 — Lisbon 17-19 October 2007



o
Project approach lilde

" Proactive leakage management

— Increase knowledge: data collection &
performance benchmarking;

— Active Leakage Control (ALC)

STEPS TILDE
products

1. Quick diagnosis of the system Leakage
Check-Up

2. Leakage Reduction Strategy DST

3. Leakage Management DMS
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Tilde
Leakage Check Up

Leakage Check-Up answers the questions:

" What are the components of Non Revenue
Water in my system? i.e. how much of my
losses are physical and administrative ?

®" How can I measure my leakage performance?

" Is my leakage level critical with respect to the
availability of supply source?

" What to do next?
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Leakage Check Up - free at Tilde
www.waterportal.com

JE 7
HE ART RESOQURCES IN THE WORLI, : TEST YOUR LEAKAGE MANAGEMENT
K DETECTION : PERFORMANCE !

English Version .:l\u"ersione Italiana

MANUFACTURERS = Diagnosis LEAKAGE CHECK-UP
DATA 1 . ' E = ANSWERS THE QUESTIONS: Current Situation Target Situatigh
A_LLOWS YOUuU TO: N A Hl - How can leakage be managed 7 :
Find/offer water systems [ I : - What are the components of Non /
related services and products. ; \ | B Fovenue Water 7 o | —

[ H - How much leakage |s ocourring in
my Systemn 7
TECHNOLOGY - How can | compare my performance? View a Demo pre ion
DATA BASE P!

- What should | do next? of Leakage Checkilip

ALLOWS YOU TO:
Find out about innovative
metheds and technologles
In the water sector

» MEW - TRY OUT LEAKAGE CHECK-UP FOR FREE

WATERPORTAL
ENABLES YOU TO:
Access relevant web sites

& TI
: : GUIDES Ti r——
Is developed underthe || |8 THE VARIOUS PROCESSES OF SRR RN e

and documents on leak
detection and water distribution i IS =S RS R i MANAGING AND CONTROLLING Quality sivd Speed
o funding by the Itallan H L'E:'AKQGE mNM AGEMEI;IT‘: of Repaies
Ministry of the g - Pressure Managemen
n E :";DE (;":'ef;" Integrated Environment H - Quality and Speed of Repairs
saliafeDetechion) 3 - Active | sakage Control Ty
Behahilitation Sigram.

Information Society Project is supparted by the X
Techaologies - Rehabilitation and more. ..

Innowation and SME
Programme of the European
Commission (EC Contract
Mo, IPS-2001-42077-

TILCE) » VIEW A DEMO

5 EMABLES USERS TO: ot -— P —

. o .
e
-
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Leakage Check Up
IWA’s water balance to calculate
components of NRW (Top down approach)

Tilde

TILDE Simplified Water Balance using the IWA methodology (all figures in m3 / day)

ol
istribution Input Volume uthorised Consumption

A .
Revenue W ater

illed Authorised Consumption
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12687

112687

In iled Autorss
p . t Un-Billed
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150000 ater Losses pparent Losses authorised Consumption
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stomer Metering Inaccuracies

2 0 1 2 2 1 37313
eal Losses Leakage on Transmission and/or Distribution Mains

33983

Leakage [=

Leakage and Overflows at Utility's Storage Tanks

34683 200
1.2.2.3
Leakage on Service Connections
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Tilde
Leakage Check-Up calculates leakage
performance indicators

" | eakage, expressed as: m3/day,
litres/connection/day & m3/km/day

" Infrastructure Leakage Index (ILI)
- ILI = CARL / UARL

" Leakage against the availability of supply
(Supply Demand Balance Indicator)
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TILDE - IWA ILI analysis calculator - simplified for continuous water supply

Murmber of connections T

Length of mains k.

Average water supply pressure rmeters

Denszity of connections 82 CD.FlFlEEtiDHS per krn of
rmains

Average length of underground supply pipes (from property I .

line to meter] rmetras

Length of zupply pipes 13

Mains factor 1%

Connections factor 0,8

Supply pipe factar 25

JAaRL 109723 |fday

JARL &7 |itres/connection/day

Feal lassesz sfconnection/day
ILI (Infrastructure Leakage Index)

ILI Indicator

TILDE - Supply Demand Balance Indicator

Distribution Input Volurme 2460 m3fday
Peak to Average Factar
Maximurm Demand Scenario 2708 mzfday
Supply Dermand Factor 20,91

Supply Demand Balance Indicator

Go to Opportunities
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TILDE Check Up : Leakage (ILI) vs.
Supply Balance Indicator

Leakage CheckUp
Leakage Indicator (L) and Supply Demand Balance Indicator

L Indicatar
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Tilde

ILDE DST (Decision Support Tool)

" What to do next ?

" TILDE DST provides guidance on international
best practice
— Active Leakage Control (ALC):
- Network Analysis & Target definition
- Zonal Disaggregation

— District Metering Area (DMA)
implementation

- Leaks location and repairs
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The TILDE DST

" Leakage Control best practice and available
technologies

.- Project: Text?

Project Leakage Control Stategy | Active Leakage Control  Pressure Management DMA Design  DMA Impler

24 Tilde DST process map Active Leakage Contral | x|
| Proceed with routine survey if necessary ﬁj_

iz Pinpoint leaks —
@I @ | Q | Q | iﬂ-?l 'ﬂ' | Conduct repairs within target time 1
Location, Detection to repair time, Costs T

Record data to assist management decsion processes
Maonitoring

Manitoring of sources for leakage and overflows
Manitoring of flows in distribution

Manitoring of pressure in distribution
Indication of leak or overflow
Assess leakage level

Has area reached its target?

Priority leak detection survey and conduct survey n
Higher than expected? th

Tt
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| Tilde
TILDE DST - Network Analysis

142
290
528
872

— Grade

El evation Pressure 0 day 0:00 hr

Mathematical model of the network

GIS based database
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TILDE DST - Active Leakage Control: Lilde

Zone disaggregation and creation of DMAs.
Flow into the district is metered

AT T T TN ', ----- )
// ” * y . i
]
4 " B :
/ n
c & |
{ | %; \
V7 1
l i v
W»™ ~ o - g _ 7
g /
District Meter Mains _ _ _ DMA Boundary
KK FEEE DMAL 5
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Leakage = Minimum Night Flow MNF (measured) — Legitimate Night
Consumption LNC (estimated) - Special Users Consumpt  ion (measured)

0 22 Bg---a-a--- Fommmmmm- Fommmmmm- Fommmmmm- Tommmmmm- Temmmmeme- Temmmmeme- Temmmmeme- qmmmmmeme qmmmm e qemmmmme- qmmmmmme- 4
r 1 1 1 1 1 1 1 1 1 1 1 1
a 1 1 1 1 1 1 1 1 1 1 1
t 17 .54-4 - ity el BP=o0=T T e=peagessaaaas== jooeeeoees jooeeeoees jooeeeoees Jeeemeeeeg jeooeeeee joeeeeeees joeeeeeees 4
a gg b T U] e
/ E E E E | E E E E E E E
7.5 -
¢ g Leakage
. Special Users
2.5
I:II:I 1 1 1 1 1 1 1 1 T T T T 1
14.00 15:5% 17:50 19:4%5 21:40 23:3%5 01:30 03:2% 0&:20 0%:15 09:10 11:.05 13:00
230205 240205
Site Channel Unit= Min Max Vol
SERE0? pennile 2.0 Minute=s Flow Litres per Sec. 7.03 2227 1213
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. . Tilde
Equipment used for leakage detection

SCHEMA DI FUNZIONAMENTO DEL CORREIATORE

bazione

’/m\\ padita

ONDA& ACUSTICADELLAPERDITA

Sersore Sensire

Ly N=\XTD

RELAZIONT MATEMATICHE

= Noise Loggers, Listening sticks,
7D Correlator geophone
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he TILDE DMS

Leakage Database that:
. M a n a g e S wa te r n etwo r k ST: ’ i Reporthlu, FIwMete Flowihdete. AreaRelfe. GridRefer %(E ast] Nonith] Metwork. HemdSt EcnlSt

il 5l 200501
20 a0-2 mech DMASD 1 2005-01-01  2008-01-02

[] ) :

d a ta fro m n 3 Ell 511 magnetic  DMAS] 3 2005010 200501-02
4 40 503 mech DMASD 0 20050101 20050102
5 50 51-2 magnetic | DMAS] 1 2005.01-01 20050102

— pressure meters ! ' =

1 1 Add New
— dCOUStIC devices o !
Report Mumber 10 Record Start Date 2005-01-01 Calendar Delete
2

Flaw Meter ID 501 Record Stop Date 005-01-02 Calsndar

" Records and reports e e —

Area Reference DMAED Leakage Estimate

- -
information on:
[Finn int 2ne
n % [East) S =

J

y (North) | Dataset D: 1 T
— leaks e [
~- leakage detection activities = "I
— repairs . i
" Analyses: J i Z
- flow data for prioritizing |

Z0Nes

e
.
. - .
.
.
.
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ADRICOSM: Integrated Wastewater
Management

RS N

Coastal area between the
mainland and the Island of
Brac
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Network Modelling - CSOs and Outlets

» 9 Overflow chambers discharging into the sea 154 Nodes
- 4 Outfalls in the Kastela bay 148 Links
» 1 Submarine outfall in the Brac Channel 4 Outlets
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Flow Rainfall and WQ Survey

@ FLOW MONITORS
A WQ SAMPLER

F RAINGAUGEJ \\

Rain Gauges

Automatic Samplers
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MOUSE Model Calibration
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Performance Analysis - Flooding
Design rainfall 5yrs, 60 mins
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Performance Analysis
CSOs with the design rainfall 5yrs, 60 mins.

Cumulated discharged volume from CSOs

Cumulated Volumes of flow from Split MOUSE model CSO V0|Ume COD SS TKN

i (m? (kg) (kg) (kg)
' Weir 1 2,678 186 138 4
Weir 2 4,192 124 89 4
Weir 3 116 4 3 0
Weir 4 1,165 39 29 1
Weir 5 2,108 8 4 1
Weir 6 24,637 1,677 1,213 48
Weir 7 31,340 1,219 885 33
2 20000 Weir 8 24,799 2,262 1,589 89
g Weir 9 1,124 4 3 0
Outlet 1 3,747 214 157 5
Outlet 2 5,516 340 245 10
Outlet 3 27,545 1,887 1,330 72
Outlet 4 39,056 3,374 2,409 92
Total 168,023 11,339 8,094 359

0B:OO 9:00 %?n?g 11:00 12:00

5 Major outlets contribute 80% of the total discharged
volume (168.000 m3) and nearly 90% of pollutant
loads
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Simulation of Storage Tanks at main CSOs
in Split

COD in point A with WWTP and ST

50

40 A

30 4

[mg/l]

201

10 \

12 16 20 24
[hours]

====present *===WWTP+ST

Implementation of Storage Tanks + WWTP would improve significantly the
quality of the receiving waters. (95 % reduction of COD concentration )
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Conclusions

" Monitoring and information tools are powerful
systems to enhance asset management,
however they are not yet fully accepted or
used by operators

® Data collection and analysis using
methodological and proactive approaches will
require changes in operators culture but
experience shows it is worthwhile in terms of
cost effectiveness and staff motivation.
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HANKS for your attention

SGI

ife, first
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