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how low could you go?
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Agenda

 How Low could you go?
- Unavoidable Annual Real Losses (UARL) equation

 Why and when did IWA develop the UARL and ILI concept?

* Where is most of the UARL volume likely to be located?
- Assessment for all of AQUAFIlanders using Component Analysis

 AQUAFlanders ILIs: European/International comparisons, 2012-2020
 Why do Annual Leakage volume and all KPIs vary from year to year?

« Could all Flanders Utilities expect to achieve ILIs of 0.5 by 20257
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How low could you go?
UARL equation allows for key system-specific factors

IWA Unavoidable Annual Real Losses ‘per day’ equation (1999)

UARL (m3/day) =

(18 x|[Lm] + 0.8 x|Ns

Number of conns (Ns) Average
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wWhy did IWA develop the UARL and ILI concept?

« Traditional KPIs were % of system input volume, m3/km mains/day, litres/service connection/day
 but not suitable for comparing technical performance in leakage management

* because many key factors influence annual leakage volume
« which key factors do the traditional KPIs take into account, compared to UARL and ILI?

Performance
Indicator for
Annual Leakage
Volume

No of Service
Conns, Main to
Property Line

Services
length Lp,
property line
to meter

Average
Zone
Pressure

Pressure: leak
flow rate
relationships

Pressure: burst
frequency
relationships

How Low
Could You
Go? UARL

Limitating Assumptions

% of System Input
Volume

NO

NO

NO

NO

NO

NO

Zero Sum Indicator %L
with Annual LA
% Consumption % C =

m>/km mains /day

NO

NO

NO

NO

NO

NO

Leakage KPI linked only to
mains length

Litres/conn /day

NO

NO

NO

NO

NO

Leakage KPI linked only to
number of service conns

UARL and
Infrastructure
Leakage Index ILI,
1999

YES, assumes
leak flow rate
reduces linearly

with pressure

YES, but uses
fixed UARL burst
frequencies for

50m pressure
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For whole Utility systems
with more than
5000 service connections

at mid-range pressures




Where is most of the UARL volume likely to be located?

 UARL used in calculation of Infrastructure Leakage Index ILI = Annual Leakage/UARL
« All UARL equation components vary with pressure and other local factors

Component Analysis of AQUAFlanders ‘whole Utility’ UARL at 38.4 m pressure

UARL Component Analysis for allJUnavoidable UARL UARL
AQUAFlanders Utilities, assumed | Background | Reported |Unreported
as 1 system at 38.4m pressure Leakage Bursts bursts

Mains 18% 11% 5%

Services Main to property line 44% 3% 12%
1%
14%

UARL

TOTAL
volume
34%
58%
8%

2%
19%

Services Property line to meter 5%
Total 67%

100%

* Background leakage is very sensitive to pressure; sensitivity of leak flow rates varies with pipe material

WLR&A research-based software can now customise UARL for any size of system at lower or higher pressures
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AQUAFI|anders ILIs: European comparisons
(2012-2014)

European ILIs 9 years ago based on ILI data for 83 individual Ultilities

ILIs for 83 Water Utilities in 15 European Countries , circa 2012 : data set at 28 Feb 2014  Source: Global ILIs

High Income countries Low Income countries
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 ILI is the ratio of
Current Annual Leakage Volume/UARL

* An ILI of 1.0 means you have achieved
UARL based on the 1999 IWA Equation

« Source of this graph: European ILIs |
LEAKSSuite Library

As shown in EU Reference Document
‘Good Practices on Leakage Management’
WFD CIS WG PoM Main Report, 2014

« Data set included ILIs from a Flanders
Utility for 4 large sectors of its system, in
range 0.9to 1.7
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https://www.leakssuitelibrary.com/european-ilis/

Comparisons of Flanders Utilities ILIs with International Country
groups of ILIs 7 years ago

|+ | 8 [clo [el e 6] w [0 [ s |

See
Country or Region | Source of Data I
Note

[ heNethernds | AT | 1] oot | 10 |k | 0 | 2 06 | % |
| Denmark [ oawa [ 2] o [ m [ [y [ u 07 [ m |
Belgium (Fanders)| AQUAFlnders | 3 | 2014 | 7 | toox | 7 | 3 | 10 | % |
| Germany | WasserPraxis | 4 | 2011 | 6000 | O | M4 |AtoSOfest) 10 | 2%
| Mstia | ovew | 5 [uooit] S0 | o | S0 | 50 | 10 | 3K |
| Muala | ws | 6 | s | M | s | 6 | @ | w1 | A
| Englnd/Woles | uRefboc | 7 |0/ % | % | 9 | & 17 | % |
| Geoga(USA) | Envprotdiv | B | 01 | M7 | % | 107 | 46 18 | M |
| NohAmeria | AWWA | 8 | ot | s | osk | 5 | st | 24 | 6t |
| Potugal | Globallls | 9 |15 19 | k| 4 | o 26 | 5%
| Cmab | Globalils |10 0B/u | B [ we | B | S0 27 | 6M |

| Croaa | Globallls [ 11 [ 2005/ | 150 | 5% | B | S0 45 | 8%
0

[source: Agquafianers | Source: ILI Overviews by Country | LEAKSSuite Library

Source: Flanders ILIs | LEAKSSuite Library By 2020 AQUAFlanders median ILI had reduced from
1.0to 0.82

ILIs for 7 AquaFlanders Utilities in 2014

Very High Leakage

Perf
cateZL ?Jré’f"lffas WLl e Average Pressure

Very High Average
Pressure Category
Pav 2 60 metres

High Leakage
Performance
Category C
4<|L<8

o
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https://www.leakssuitelibrary.com/ili-overviews-by-country/
https://www.leakssuitelibrary.com/flanders-ilis/

Why does Annual Leakage (and each KPIs, including ILI) vary
from year to year?

Water Balance RN IRURELCTIB A - Annual Leakage = System Input Volume minus
Component Units +/- % Consumption

System Input Volume 100 2.0% * In each year, neither volume is measured exactly;
minus Consumption 90 2.0% random error would be high quality data

equals Leakage * What's the uncertainty of the leakage volume?

Uncertainty |8

Water Balance | Volume | Uncertainty | Uncertainty This is how to calculate uncertainty when adding or

volume subtracting volumes
Component volume +/- i B Uncertainty of leakage volume calculation is in
Square this example — are you surprised?

System Input Volume| 100 2.0% 2.0 4.0 g The lower the leakage, the greater the % uncertainty!
minus Consumption | 90 2.0% 1.8 tyBlE) °© Burst rt1umbers ?Iso \_/atr_y up e}ndkdown, Xear to ygar"so
expect some +/- variation In leakage volume and a
el IS AR MR PRl <F's from year to year
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Good Practices for calculations of ILIs for Utilities

At Utility level, always calculate ILI using the standard 1999 UARL equation

 Remember: annual leakage volume, ILI and all KPls include random errors
and vary naturally from year to year

 Calculated ILIs less than 1.0 can occur at lower pressures less than 45
metres with high %s of flexible pipe materials; also in smaller systems

* If calculated system or sub-system ILI is less than 0.9, you can check if the
standard UARL calculation over-estimates, using WLR&A's new software *

* In the last 10 years, many Utilities worldwide have reduced excess average
and maximum pressures to reduce bursts, annual leakage, extend asset life

* So systematic measurements of average zone pressure in every sector —
even small DMAs - are essential for valid calculations and predictions

* UARL with SCF
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So could pressure management achieve an ILI of 0.57
Predictions using WLR&A latest software

Consider AQUAFIanders Utlilities as If they were one whole system

« Current weighted average pressure is 38.4 metres, 3.84 bar

- this is less than 45 to 60 m (4.5 to 6 bar) range for the standard UARL equation
« UARL with SCF software suggests an average ILI of could be achievable

- If average pressure reduced to 30 m (3 bar), average ILI of may be possible
« with 22% reduction in current standard UARL volume

« If average pressure reduced to 25 m (2.5 bar), average ILI of may be possible
« with 35% reduction in current standard UARL volume
« This is lowest practicable and workable pressure in Flanders (min 20m at house connection)

 Note that although the ILI does not change much with pressure reduction, the %
reductions in customised annual UARL volume are substantial
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My Conclusions and Opinions

Based on UARL concepts, 26 years international experience and latest software —

AQUAFlanders Utilities ILIs in performance category A in Europe and internationally

Remember, annual leakage volume, ILI and all KPIs vary naturally from year to year

Some 2/3rds of current UARL leakage is undetectable background leakage
 with flow rates which are very sensitive to reduction of any excess pressure

ConS|der|ng AQUAFIlanders as a single Utility with 3.84 bar weighted pressure
an average ILI slightly less than 1.0 (around 0.9) would appear to be possible
 |ILI variations occur between and within Utilities due to pressure, pipe materials, system size
e economic pressure management opportunities may still exist in some sub-systems
- at lowest practical average pressure of 2.5 bar an average ILI of 0.7 may be possible
« other new technical innovation may lead to further moderate reductions
« but unlikely to achieve or beat an ILI of 0.5 in all Flanders Utilities by 2025
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Thank You!

ALLAN LAMBERT KATE STANTON-DAVIES

WATER LOSS RESEARCH &
LEAKSSUITE LIBRARY LTD ANALYS'_S LTD
allanlambert@ katesdavies@

wlranda.com

leakssuitelibrary.com

The LEAKSSuite Library




