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. Water and
Environment Support

in the ENI Southern Neighbourhood region
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Total Produced and Billed Incl RCamps Q/Year

10000000
9000000 8299910 8423442 8615623
8000000

7000000

5675571

5614361

6000000

4690817

5000000

4000000

3000000

2000000

1000000

2019 2020 2021

0

B Produced Quantity m3/year M Billed Quantity m3/year Incl Ref Camps

LDK Consultants This Project is funded
Global EEIG 6 by the European Union




coee
eer
o8l
L L

c
Ll
=
>
=
P

e N
= k
——

. Water and

Environment Support
in the ENI Southern Neighbourhood region

D\ 4
-\ f

a S gha olya 3 ilal aladl g8y

() jpasi) 488y e lalaadl 3¢l 3 (4e 7305
L . JSd Ole 101 @ a8 A4S ) ¢ gl
i) et (e 050 Osle 34 (0 L e
8.6 wils 2021 ,ld dsiiall 4wesll aalp
aSa e (sl

5.6 S 2021 old 3 yistall Sl Jlea))>
daall Glolae S B 2 xS e G nle
e sl 3 (Al Jn e lLain Gleasdl
LAt W cSa

NRW %

= 2019 = 2020 =2021

LDK Consultants This Project is funded
Global EEIG 7 by the European Union




Water and

Environment Support
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Environment Support
in the ENI Southern Neighbourhood region
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Water and
Environment Support

in the ENI Southern Neighbourhood region

FWAS v
Water Balance Water Audit Report for: Tulkarem 2 Scman Wit Y ko

H R 2020, A Righls Re
Audit Year: 2021 Jan 01 2021 - Dec 31 2021
‘ Data Validity Tier: Tier | (0-25)

Water Exported
(WE) Revenue Water
(corrected for Known Billed Water Exported (Exported)
errors)
0.000 0.000
=
' ' E Billed Metered Const_lmptlon (BMAC) Revenie Wiles
Billed Authorized Consumption (water exported is removed)
Volume from Own Authorized 5'61"361‘
Sources (VOS) Consumption 5,614.361 Billed Unmetered Consumption (BUAC) 5,614.361
(corrected for known 0.000
errors) Unbilled Metered C tion (UMAC) | : >
5,628.897 Unbilled Authorized Consumption SO Mutarnd Comsumnption { ) Non-Sevrnus Wit
14.036 (NRW)
h
8,615.623 74.536 Unbilled Unmetered Consumption (UUAC)
System Input 4 i 0.500‘
Volume Water Supplied Systematic Data Handling Errors (SDHE) 3,001.262
8,675.623 Apparent Losses 14.036
8,615.623 6517.986 Customer Metering Inaccuracies (CMI) i
531.000
Unauthorized Consumption (UC)
Water Losses 106.950
Water Imported (W1) 2.986.726 3 Leakage on Transmission and/or Distribution 3
{corrected for known chim Mains
emors) Real Losses Not broken down
Leakage and Overflows at Utility's Storage
0.000 4534740 Tanks
Not broken down
Leakage on Service Connections
Not broken down

LDK Consultants

This Project is funded
Global EEIG 11 by the European Union
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udit Software:

Dashboar:

Audit Year: 2021 calenda

Jan 01 2021

Water and

Environment Support
in the ENI Southern Neighbourhood region

go to worksheet go to grading go to references

Dec 31 2021

Data Validity
Data Validity Score: 25 Data Validity Tier:
See

Tier Il (26-50) Tier 11l (51-70)

Tier | (=25)

Tier | (0-25)

Loss Control Planning for Tier Details

Tier IV (71-90)

Tier V (91-100)

Actual KPI result
1UsSs =[ 3750 |Local e —
enter current conversion rate for local currency

75" %ile
Median
25th
%Y%ile
result is above 25t
90th %ile %ile,

10% %ile 90t %ile
Total Loss Cost Rate

10" %ile

NRW Components Summary
Total Volume of NRW = 3,000 Total Cost of NRW =
3500 ML/Yr $1,093,325/Yr

3,000 -

2,500 -

2,000 -

Volume (MLNT)

1,500

1,000

500 -

o -

I e Losses

Systematic Data Handling Errors
_Customer Metering Inaccuracies

Volume Value
ML/YTr $/Yr
Apparent Losses 652.0 $585,882
Real Losses 2,334.7 $504,304
Unbilled Authorized Cons 14.5 $3,140
Non-Revenue Water 3,001.3 $1,093,325

$1.200,000

$1,000,000

$800,000

$600,000

$400,000

$200,000

$0

Unauthorized Consumption
Unbilled Unmetered Auth Cons
Unbilled Metered Authorized Cons

Basis of Valuation

CRUC
VPC
VPC

Blended

55.89 $/conn/year

Median 75" %ile

%ile 25t
%ile

Key Performance Indicators

result is above
90th %ile

Apparent Loss Cost Rate
30.04 s$/conn/year

result is above

Target (see Worksheet)

gauge %iles per validated industry range52
75" %ile

75" %ile

N

result is above
90th %ile

Median

25t
Y%ile

90 %ile 10th %ile
Real Loss Cost Rate

25.86 S$/conn/year

90" %

75% %ile 75% %ile

%ile

10" %ile 90t %ile 10" %ile 101 %ile 90™ %il
Unit Total Losses Unit Apparent Losses Unit Real Losses”™
419.5 litres/conn/day 91.6 |itres/conn/day 327.9 litres/conn/day
Average Operating Pressure
10 metres (head) Median ZS%ihila Median 75" %ile
AOP is below
10th %ile 25th 25t
Y%ile %ile
ps OOth %ile
result is above result is above
b 75th %ile 90th %ile 90th %ile
10 %ile oo 10 %ile .
b Median Infrastructure Leakage Index (ILI) Unit Real Losses®
e 25th %ile 2 dimensionless 15,194 litres/km/day
b 10th %ile See UARL definition for additional guidance on the ILI
(UARL) Unavoidable Annual Real Losses 93.5 ML/Yr 13.1 litres/conn/day

Guidance Information for Key Performance Indicators

- The eight indicators shown are the recommended suite per the
AVWWA Water Lass Control Committee 2020 Position on KPIs'.

- Asuteof KPIsisr V. as no single KPlcant Y
communicate water loss performance for @ given water system.

= See Table 1 below fo- Uses and Limitations for each KPI,
excepted from the AWWA Water Lass Control Committee
Report (2020)*, with naming conventions updated.

- Percentlles (%tllea) shown on KPI gauges come from Level 1
validated data in the AVWWA WLCC Reference Wate- Audit
Dataset (2020)2.

= KPI %lles shown above are not segregated by cohorts. Limited

KPI data by coho“ts may be found in WRF 4695 Guidance
Manual, Appendix B (2019)5.

= Actual KPI resuits that fall below 10" %ile or above 90" %ile do

not necessarily imply error, but should be viewed with scrutiny.

= Percentlles not Intended to imply ta-gets. Targets may be Input

by user for operational KPls, fdesired, on Worksheet.

= See UARL and ILI in Definitions tab for discussion of size and

pressu-e limitations_

» Systems that fall on the extreme ends of size or connection

density should use caution when interpreting Unit Losses KPIs.

LDK Consultants
Global EEIG

AWWA Free Water Audit Software v6.0
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Environment Support
in the ENI Southern Neighbourhood region
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Water and
Environment Support

in the ENI Southern Neighbourhood region
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Environment Support
in the ENI Southern Neighbourhood region

S gall
olaall il 53 adal Ma) Cilg) ja) an g3 Y
a8y S 6 AL oLl cldlae Jlasiy ) @aa g Y
AalSl] 2 yiod olpe 48 i alaicly ) aa s Y
¢ oluall) Al el La U1 ) Coglaall dadleal cile) ja) (ol A a3, A
(&) ¢ sl aax)
Adlall 350 55 ae iU Clapdial 33 9 Jall slaall (e 4 g 2 o
Camazall el (550 (pils sall Alelisa Hulxi an i Y

@LDK

( X X N ] LDK Consultants This Project is funded
@O0O®® GiobaltEic

CONSULTANT:! S

15 by the European Union




Water and

Environment Support
in the ENI Southern Neighbourhood region

-~

s gall
5 555 (oSl 551 GBI L ool 5 503 oaSln B3 i
)JAM uA.uA.\.@_AJ\ LSM a\_ml\e.uﬂjs.\s.\
u\ﬁﬂ‘jﬁ‘jﬂbd@w)‘ﬁd\J\A.a‘o}\ﬂ\@m\j)MMaM\O}\J@LﬁMJAJj:AM
élbsl;\uj‘i\_;ﬁﬂ\jcd%.aﬂ\jcJ#\jﬂ\-w\ehﬁ?\waung;qﬁésma;ﬁy

s laiay
slial)l Bl audy pilal gall (';.LM Sl S| o) Y g pac

ddlall ) et
2021 52020 wle A3 )5.2019 ple Al IS0 G ke 101 cpall &b Lo gl &SI 13

- al aal<s
Osle 1.4) 4 [ JS0d 9 ke 4.8 (30 i e (s 50 48 )Mb@ﬁ-('wm&mfﬂ

LDK Consultants This Project is funded
Global EEIG 16 by the European Union




A"d~3‘ umy V ‘é\::a:ltlgcr)::r:%nth Support
u.qm)ﬁd.ua;.d\jo}jﬂ\ o;bsuwud;\unjomad\ L_LJ;J\JLL:A
M\.au\_\.u}d,q.c @w\ﬂuw\ A_u.d\ u.waﬂé\_\h.c u\g\ﬁ\ LA
o WS Lpanali (S Gl A Gaim 4y Hla)
Omeal Aall) 8 sl Cayall g olaall 3 ila (S &y o) 1Y) sl
L_i\yuu»AALQMYMAJOJ-\de\A M\jo}jﬂ‘ p¢leS
A=ll paahy ) Je Juasil) Gl jd Aald 48Nal) g Galiaidl]
JIA Caagl) (aaanl pd ylall 4 31 plalaal) e @lly | 4 Loy Glileal)
L_i‘j.\.m um 0).\3

@LDK
@O0OO®® okconsu Itants This Project is funded
o000

Global EEIG 17 by the European Union

NNNNNNNNNNN



u-‘jig\ :\JAJAJ‘ - JJY‘ JW‘ V ‘é\f:/t;;:rr:nint Support

in the ENI Southern Neighbourhood region

b LS il s (LAl 138 s (S
AUl Ada yall Slae W g it A %15 8 JL Y Lay ) dud 3ol 2AQlELY) UJJY\MAJA\
AJAJAS\ oda Caad alac USAJ %
388 Hns el i Ay 31 o) 3aY1 a8 Ll s sanal) A alaiul sl
CAAS\ Aue ilalaal) Led Loy Ledlasial o4y Sl saaall L.\\S\).w)j el 48y ld Ailalae S

Bsa e o plig oS jidall 288 Lghe (Dle Vs Jrasill (5 jal 555 8l 4 5i€a Ala po Al g gha

Al
de g1 g S lid Maat g Sl \ L) 48l dass g Jad) 48 geil) Uil das) jo Jee
> 7 - ewﬁﬁg\ RATE TR ‘ﬁi \ﬁj& i) e

UJSM\dssﬁ\ﬁduj\u\mum\uuwﬂ\gs e
A DY) dad (e S e %50 4all Wlizas L el (3210 JsY JSad 2. 5) 1Y) aall Juass
(3?10 )@JY\ J;J\u.c J.\JJ
Adlall ) )5 (e Glapdall 3 518 (e 9% 50 Juass
Al e Gatie (paS 3 ) 58l e el dlial) ana S
A e agmaddl ) seaall 4y 5o gy dpadle] dlaa oo

onsultants This Project is funded
Global EEIG 18 by the European Union

coee
eer
= 11—
L L

z
jur}
)




coee
eer
o8l
L L

c
=
—
>
=5
%)

. Water and

Environment Support
in the ENI Southern Neighbourhood region
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* Launch auditing and loss control

team; address supply metering
deficiencies

Bl e 5 pdaual g gadail gy 8 JS5S

AWWA Free Water Audit Software:
Determining Water Loss Standing

Water and
Environment Support

in the ENI Southern Neighbourhood region

Water Audit Report for:

Tulkarem

Audit Year:

Data Validity Tier:|

2021 |

Jan 012021 -Dec 312021 |

Tier | (0-25)

FWAS

ter Works Association
0. All Rights Reserved

Water Loss Control Planning Guide

Water Audit Data Validity Tier (Score Range)

Functional
Focus Are.

Tier | (1-25)

Tier Il (26-50)

Tier I1l (61-70)

Tier IV (71-90)

Tier V (91-100)

Sl JSUie dallaeg
 Research information on leak
detection programs; Begin

flowcharting analysis of
customer billing system
zal o Aealal) e slaall (e Canl
aad sty el g oyl CaiS
aildll Jaaall
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udit Data Collection

Launch auditing and loss control team;
address supply metering deficiencies

Anaiyz‘ process for customer
meteringlind billing functions and water
supply oflerations; Identify data gaps;
imirove supply metering

policies and
for data collection

Refine data collection practices and
establish as routine business process

Annual water audit is a reliable gauge of
year-to-year water efficiency standing

Short-term lo:

Research information on leak detection

\

egin analysis of
customer billing system

s assessment investigations
mple portion of the system

r meter testing, leak survey,
thorized consumption, etc

Establish ongoing mechanisms for
customer meter accuracy testing, active
leakage control and infrastructure
monitoring

Refine, enhance or expand ongoing
programs based upon economic
justification

Stay abreast of improvements in
metering, meter reading, billing, leakage
management and infrastructure
rehabilitation

N

Long-term loss control

S

Begin to assess long-term needs
requiring large expenditure: customer
meter replacement, water main
replacement program, new customer
billing system or AMR/AMI system

Begin to assemble economic business
case for long-term needs based upon
improved data becoming available
through the water audit process

Conduct detailed planning, budgeting
and launch of comprehensive
improvements for metering, billing or
infrastructure management

Continue incremental improvements in
short-term and long-term loss control
interventions

Target-setting

Establish long-term apparent and real
loss reduction goals (+10 year horizon)

Establish mid-range (5 year horizon)
apparent and real loss reduction goals

Evaluate and refine loss control goals on
a yearly basis

Preliminary Comparisons - can begin to

Performance Benchmarking with PIs is

Identify Best Practices/ Best in class:
Pls are very reliable as real loss

Benchmarking ’e‘yc‘;?":;:::s‘s'éf'ma bsses '"s'a" din feal loss performance indicators for best in class
P 9 service
For validity scores of 50 or below, the shaded blocks should not be focus areas until better data validity is achieved.
AWWA Free Water Audit Software v6.0 Loss Control Planning
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