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Presentation outline

* Water scarcity considerations and ldentification of the
environment

* Water efficiency and Non-Revenue Water

e Strategic approach and Non-Revenue analysis
* Importance of Non-Revenue Water

* Main pillars of actions

* Decision Support System

* Guiding issues/actions

* Benefits



Water scarcity - Drought climates

Considerations

The lack of precipitation in many countries produces a very
demanding budget for water supply efficiency.

Water is a necessity for health and life - Need to keep
attention about the consequences due to lack of water.

Economic crisis increases the need to take care.
Economic, Social, environmental issue.

The role of Civil Engineers.



Eg Cyprus .
* Subtropical climate of Semi-arid type Svorte=l " EURO
* Very mild winters - warm to hot Hartic
summers. Rain occurs mainly in winter, ¢
with 8 months summer being generally o ! :
dry. L ATV, (O
* The warmest climate (and warmest E Xjév AFRICA s Mediterrane
winters) in the Mediterranean part of the Cou.ics s borer ohe .

Problem Identification and the environment

|  Mediterranean Sea

European Union. o
Average annual temperature (coast) 24

°C day 14 °C night.

Middle of summer (July — August) is hot

— 35 °Cday and 23 °C night.




Water supply environment eg Cyprus

Cyprus is suffering from an on- CYPRUS ANNUAL PRECIPITATION
going shortage of water. The PR DE SO o
country relied heavily on rain to
provide household water and for
many years now, with very few
exceptions, the average annual
rainfall seems to be decreasing.

Reservoirs keep water, however,
demand has increased annually —
a result of local population
growth, foreigners relocating to
Cyprus and the number of visiting
tourists — while rain water supply
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108 dams - Total water storage

capacity 300 Mm?3. Dams was the 02/03[03/04]04/05]05/06]06,/07[07/08[08/09[09/10[10/11[11/12] 12/13
principal source of water. 0,18 0,51 0,15] 0,22] 2,57] 0,34 0,227] 1,160] 0,065] 0,308 0,748
Water desalination plants have 0,79 1,10 2,56] 2,22] 3,61] 0,60 0,635 2,523] 0,128] 1,482 3,182
been gradually constructed, 10,06] 6,36] 4,45 1,35] 0,95 6,00] 3,151]23,111] 5,000 5,769| 50,878
investing highly, in order to deal 10,71} 89,16 10,05 3,290 2,15 2,63|13,248/42,973] 7,627]92,634] 13,246
with the prolonged drought. 44,00] 33,47] 18,19] 9,09] 14,16] 5,18|28,622|37,708|12,834]41,536] 9,267
production of 200.000m3 (?) daily. 42,35 9,16] 8,12] 5,27 7.37] 2,85|27,170|21,849]21,389]29,378 6,024

. . 18,37] 6,22] 4,31 1,56] 3,06] 0,93[14,547] 6,546]10,193]11,391
Efforts to raise public awareness. :
5,89 2,99 1,040 0,48] 3,94 0,13] 6,889 2,914 4,927 6,990

Encourage domeStIC.Water USers 3,071 1,30 1,2|9 0,05 0,31 0,004 1,627] 0,921] 0,958] 1,513
to act more responsibly for the
conservation of this increasingly
scarce commodity.

Water is precious

0,71 o0,26] 0,11 0,51 0,31] o0,00] 0,096] 0,482] 0,030] 0,432]
0,00 0,000 o0,10] 0,00 0,41 0,08 1,020 0,000] 0,324] 0,315




2008-2009: Cyprus, Nicosia
The scarcity of water lead to the application of

intermittent supply. Supply 12hrs/48hrs
Intermittent supply and 3d party activities lead to
* Increase of Non Revenue water.

* High budget deficits.

2012:
Cost of production (Episkopi Desalination) very high

(85€sents/m3) compared to the current price WBN
buys water from the WDD (77 €sents/m3)
®»Need to Manage efficiently and effectively




Water availability and the Non-Revenue Water issue

Do we use the available water efficiently?

What is NRW?

* NRW: The water supplied that gives “no revenue”.
= Actual Supply — registered consumption.

Do we know it?

* How accurate can we be? (accuracy of instruments)

 Completeness (quantity & quality) of data.

—> Need for a strategy to estimate NRW



Strategic approach

Basis of actions followed:

IWA - Water loss task force and

Waterloss-Med program - guiding lines. www.waterloss-project.eu
(Partners: Greece, France, Cyprus, Spain, Italy, Slovenia)

Examine the cause and the effect of each Non-Revenue water component
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http://www.waterloss-project.eu/
http://www.waterloss-project.eu/
http://www.waterloss-project.eu/
http://www.waterloss-project.eu/

Components of NRW

* Unbilled authorised consumption

* Apparent losses
* Real Losses



Water Balance — average daily 2011
Water Balance — year 2011

9% -
RL2.109.844m3

Data reliability e
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Importance of NRW-Reduction

* NRW can be considered as a source of water supply.

* NRW varies from city to city.

* World Bank study- 2006: Developing countries
— Loss of water — 45M cubic meters/day

— Not paid water — 35 M cubic meters/day
* Theft

* Corruption
* Poor metering

—> Water needs for Cyprus for one year
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2007-2012
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% NRW bi-monthly 2007-2012
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Bimonthly/year

e=0m 0 NRW yearly

. % NRW bimonthly
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Main pillars of action — Non revenue water

management. Apparent and Real Losses

Install PRVs and
connect through

Review processes,

: : , water tanks
Economic Establish proactive
’ Apparentioss| (Reacing inspection
Errors, 7| [Existing Frrors P ———r— Economic Annual
pparent Loss 24 hrs pO“CV based Managemaont Real Losses
onh seriousness
4 Anavo 'g 0' ’
nnual Rea
-:Ierz IowfIm;l rate—”\:vatlfr. L:BSG‘ AC"VQ Buy more
.$:‘iv;te system’s P R g":g |° aCOUStIC
i . :erinaccuracies—un er- °l°n“a"y ecovorab'e
Maln xgitstration ¢ R“' Losm |Ogge rsl
((=F-TY 0] g K - Meter reading errors. Increase crew
Pipeline Tor ACL,
: Current Annual A improve
Detailed Real Losses Management procedures
procedures and
testing .
Replace if frequent
* Replace meters _ p g
. legislation incidents
After classifying main NRW components
13

consider methods of improvement



WATERLOSS Decision Support System

WITGLRT =5 DSS platform

REPORTING

REPORT STATI

REPORTS

ADMINISTRATION

Select performance indicators (7 selected)

PlID
Fil

Filo

Fitl

Fi1z

Fit3

Fil4

Fits

Fil§

Fil7

Filg

Fitg

Pl Name
Unit revenue

Electriac| enegry costs
Other costs

General management
functions costs.

Human resources
management functions costs

Financial and commercial
functions costs.

Customer service functions
costs

Technical services functions
cosis

Water resources and
catchment management
cosis

Abstraction and treatment
costs

Transmigsion, storage and
distribution costs

Get dependant variables

Search for
performance

indicators & related

parameters

Uferope en Malbera
Eaape nthe

Logged user: Matej Cerk  Number of registered users online: 1 My seftings Log out

Group

Revenues

Composition of running costs
per type of costs.

Composition of running costs
per type of costs.

Compesition of running costs
per main function of the water
undertaking

Composition of running costs
per main function of the water
undertaking

Composition of running costs
per main function of the water
undertaking

Compestion of running costs
per main function of the water
undertaking

Compesition of running costs
per main function of the water
undertaking

Compestion of running costs
per technical function activity

Composition of running costs
per technical function activity
Compesttion of running costs
per technical function activity

BV TR DSS platform

REPORTING

REPORT STATUS

REPORTS

ADMINISTRATION

Dependant variables (12 found)

PRV ID Name

GH
G12
G13
Gl4
G15

G16
GI7

G138

Gt

@

G20

G23
G5

G11 Electrical energy costs
G12 Purchased merchandises
G13 Leasing and rentals

G14 Taxes, levies and fees
G15 Exceptienal earnings and
Iosses

'G16 Other oparating costs
G17 General management running
costs

G18 Human resources
management running costs
G19 Financial and commercial
running costs

G20 Customer service running
costs

(623 ABsiraction and treatment
running costs

G5 Running costs

Description

11 Electrical energy costs [EUR]
G12 Purchased merchandises [EUR]
13 Leasing and rentals [EUR]

G14 Taxes, levies and fees [EUR]
515 Exceptional earnings and losses
[EUR]

G16 Other oparating costs [EUR]
BG17 General management running
costs [EUR]

518 Human resources management
running costs [EUR]

G19 Financial and commercial running
costs [EUR]

G20 Customer service running costs
[EUR]

(523 ABstraction and treatment
running costs [EUR]

G5 Running costs [EUR]
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Procedure for

assessment

DSS Platform
Input WE parameters Results
System Input Voiume - 4558403 ie. 100% Wtz balance chart
NRW. 871582 e, 19.1%
Biled Melered Consumgtion 3601541 ie 7o e Apparent NRWHD i< 0%

Billeg Unmetered
Gonsumgiion

s Msteres Conzumptin

85200 Ee 18% Sed Unmetered Carsumpton [§
[ p—
e i - Unted Wetered Corsumpion
[ Unted Unmetares Corsumption
Gorsunption. 26000 e 06%
[P
Gnauthorzed Consumpion 35000 e 0m% R
Gustomes Meter Insocurances .
and Data Hancing Errors 50000 e 11% e ———
T T T
FesiLosses 746083 e 164%
WIA Water Balance Crart
Authorzed Bl Mei C_AS Bill payed A24 Rev. W A4
e e a:

WRATERLOSS

MANENIZTHMIO OELLAAIAL

Results including the
Water Balance by IWA.
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Components of NRW and

strategic and operational measures for NRW-reduction

NRW COMPONENTS SUBCOMPONENTS GROUP OF GROUP OF
OF NRW STRATEGIC OPERATIONAL
COMPONENTS MEASURES MEASURES
PMI
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e Satisfied customers/citizens.

* Less energy consumption. 1isg
* Less carbon footprint from Water supply chain. 00
* Less Non-Revenue Water.

* More just pricing.

* Better image.

e Better knowledge of the system.

e Less system input volume.

* Less # leaks recorded.

* Decrease in overtime work.

* Better system operation.

* Decrease apparent losses, etc

16



Conclusions

Utilities have to manage effectively to avoid losses either in productivity
or due to waste of Water. Quality management is essential.

Technology can be used to upgrade the management of Non-revenue
water.

Water loss can be considered as the biggest bad consumer of water.

Keep and assess critical variables and indicators related to the
economics of water.

Collection of data and assessment must be continuous. A Decision
Support System/tool (DSS) can help simplifying processes.

Continuously improve the infrastructure and the processes. It worth.

Implementation and utilization of experience gained. Expand the
benefits and lessons learned to other systems.

Opportunity for Civil Engineers

17
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Thank you for your attention
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