el
slia AT cilaaal g g s sal
w\ Q_ad)

Bl — olpa Jad (udiga

el di pall g qpdl) slaal Aaldl) A4S H&l) Aau) gy Balall dlas) a
V2 2021 A gl jlaall Jashadsit dalad) 3001 - Ay ydiadl 3 ) gal) dalli pUaB



Lﬁh Glaall J'.'\..Q ol,g-d\ SJ\J)
B Sl

4 - olue SRS Gudiga

gl

alaay)

en i

Non Revenue Water lgle cudlaall pall sLudl

Water Losses bl 8 58 &) il
Commercial Loss ( il ) salall S8l
kel a8l il

Physical Loss ( bl ) dall sl
il ) g1 53

olaall 381 g8 8 <l i) ol

copmil pa 22l 5

]l e aal) ) g

o) e RS 5 el Jae A5k

yuill aliadll ¢ ga) jalias

i peall 5 LY ¢ gumy e 533l Ul sal
Gl e Cadl Jlael 8 dardiudll 3 3aY)
Gl e il Jleel b sacludl 5 36aY)
bl Jeel 8 dextiunall 5 562y

e b gl 8l Q6 Al i

DMAS &5 jaall 3habiall 5 ALl asndi o sgia
) 6 Jlee 285 8 dagiall zalial
DMA 43 jeall 3hliall apdi 5 JLial ulee
GIS Al jaall e slaall alai il &

HA Sdgonell Jalaall =3 gai 3 jlee

ZPT s jpall bauall jlaal

DMA ) &ihiey Jasall 5 ool ciluld
Sl 28l il

Step Test s ol jlasy)

Leak Detection il oo cail Jlacl
Pressure Management L suall 3 )4
Performance Indicator ¢la¥) <l 5
ol 28l il

aall cbbaa



Lﬁh &,M-MIA.AJ\ J;té DQAJ\ SJH) @u - bl....u '. e udl-\:i.g.d
B 55 g s

sl aay)
to Sl T Gl 05 o iy ¢ Jaadll 1aa Jlee eyl oLl

Gl Jsall il dasd g3 panadll AL o 3V el ps " Sl o) ST 6 sgie 7 s @
lexgsis olall Z L) (8 A sall el

Leaload 5 oledl (e 28l ot s "lide Caulaall jie olidl Cigny @

IS 5 ase IS T Hshaie j ol o alaie upeiS Adal) BN JSE) ool e
ade JY

¢ COiay ¢ S i) b aaal g lple Cuulaall e sbiall Al JSLEQ Cliay @
(C‘“ ceee Sldlae

b Jaans Lo ol g lede uulae oall sbaall dpnsall JSLEADN Ja el sa) pal 250 @
Ll Bl slall S i el 8 Cuaaill jallie aal

alead) 2wl Al Loaad s Lellee aals oyudll o CalSH aiad) 5 3eal) alge 48 20 @
e

e Loagia J<ARRL daa jla 5 30a00 ) oyl ole il g 8 el il Ciiay @
AilRe s raa o IS 7 s Jealds

Al o B Ta sl Tl Sl sall OSE oo A il 3l 5 el QL)) Caiiay o
Agieldy s deadiiall o gall ali §f uall oUadd dai

gLl el s Gl el sall S 5 vie Agidl) Ja) gl (b gl dn gl 2 02 @
ol sall b ghas dilual paa i g Adad

O a s A aal Glll Sy andle 5ol l€ud ol 4 a4V Sl okl ,ih - a0 e
Ll S W jee Jgha Gleal b LA Cua g el sall

IS ke 5 il igan ol 5 ISl 8 et Sigan GSUT aal lad Jsan penay @

Nead Aaasiuall el jaY) g duadl 5 Al Lo

50 cllee s gyl sill g S 3l g lamall Apilly Copaill o aall g8 aal 2 50 e
caliay el AdUaall s 40 idll yilaall g dadl all g el

\
- GA.AM ﬁ_e‘).a.ax\j Q—l‘)-s.ﬁ‘ buum‘ 45‘)“31..1 GA:\L}S\ JMMM\ a‘)b\]‘



Lﬁh &,\MIA.AJ\ J;té OQAJ\ SJH) @u - bl....u '. e udl-\:i.g.d
B 55 g il

S Gy s (e Ly il gall plnad 26l il olae b il 5 Tasea Tl A5al) Jas
Ul e Gsibar 0l A1) dae s e GBI Al ot o sl T e peae and iing
8 Ge et A Jsall G e Aol seas Ay sees il (S Gl ¢ AE) Gl ol
ke

she e llalia) Aall uld aasS il sl o Ll Toldie) adiad jeas oY 1 ki
i) oliall S 5 ol A 28 5 5 sl e aslh 1A ¢ Aeluall g del )5l Ll
AalaYly Aias saliind Juadl (3aia s 30N ) il Glaual @lldy ¢ oluall Sl 8 Legle Cula
LAY adaas

Aaulid) e adly Al oy al slie bl gall e A add Ay ) il 5 A paaY T, taig
glhad ISl 3 4 m en it ol pals 5,0 A5V 8 A Taal o W8 i ¢ Allall 5elil)
ISl o 5oy LSt dpaliaidl ol ) Jsaa sl Lo Cargll anall Ciyall g oyl ol
JH i) Gl s Leliad Al ol Y] Aleas G b aadll Lo (58 ulia Aol (3 k
Al s e S L

Aatiiall sluall el aad ALEA YY) ashiadl Aaa e callad aladial caay Glld anl
g Uil 13y ol Y1 Jeant dans 3L O D plad O angy - al) Al pad e B G pea
OES (At 33l (b SEl e sl 08 8 Lgle Caulae sl sl (e U i
Ady il 3ah 5 Joa Jaall 1aa apa s A Aala GLaY)

zl pad ey ¢ paald) 3 S alaay) 3ah A il 5 oluall 8 Sl g g g o Camg
8 5akall 3al W ae (g ¢ o pul) aLIESY Allad 33 gal Hig aae y oyl dallial) oLl
Alaadl saly dertiudl Clasdly @lslaslly Al Gl gli )Y Ao ol zl IS
L sl olall olian (& (alill gl (uds By il Aallall sball o chall salyy Al
diel e Wl ey 5,08 dale 5 lud Jiey ol 8 8L mual a8 € eVl
ol a8 Gigan Y aa gl 138 ool g oliall sty p Y e Gal sl 4nl 55 A JSLA
il e aiSh s jeal s caudld 8 s

v
- el Gyl o) olaal il 48 Hally il gl jlsall 4alall o 1Y)



LC—,.‘SQ ‘T\MM‘ J.-,\.Q bl,\.d\ SJ\.\! 4 - ol Uk -~ w-ﬁ@-ﬂ
S G g s

: ( NRW — Non Revenue Water ) lgle cuulaall 8 oluall |1

e sl e bl ol
ol S G G o WS
Gl 4 a8y Al dadid)
Aalaall &y Al slaall Sy a5 5l
o oSlgiuall cildlac el 8 Leale
s il DY) Gl
Yy ¢ Glaae agay axe o Jaxs
laaii wy il olaall BpeS o Jait
oy dua WY Glhas Jald

23LaY L Alaaally Adalall ALl Cpe Ay suiiall sliall 2 e Lo Aane Jalay olial) (pe 303l
(& e il g yall Aygy ¢ ladipall Jauat) 30 sl patid Al gAY sl A )
: ( Water Losses ) sbuall 28) 58 &‘jj 2
P las Oalad e i () oluall (e U sl (S
.(Commercial Loss ) ( gad) gall 8L o

.( Physical Loss ) ( (Abjsd ) Asis 28U o

r
- ol G puall 5 oy ol dalil) 4SS0 ka5l Lsall dalall o 1Y)



Lﬁh &,\MIA.AJ\ J;té OQAJ\ SJH) @u - bl....u '. e udl-\:i.g.d
B 55 g il

:( Commercial Loss ) (s tadll) s aUall S8 4

oSS Adasil lai g e WL 8 seall G peall s gl ola S A el Cangl) Jiay
Dl 3 alal Callall Maa) alasind cang QAN @l gt aay ¢ Ailaaall g Qs
Gl (e (S Las ¢ Aglland ) A Zaxd 5 DY) Cliarada clly i Ly &ilall g

Aol y Jaaozall leal Call Sl cpe Yay IS S Lasiuls o)) il e

= el Al Gllee Clun sl 2a gall sl alail) cilllie o 4l i3 Y
Jans o€ o 3 L1 ga s ¢ ALaN o lall TaLail iy s 3y sally (aldll Cuilal
ol e s cllua (B 8 a1 aseier 35 Dlantal ClS Cua ¢ J e 4
faae ld e il 5588 o Wl 3l el a8 Jlall s 2 W ¢ il sl
Jiaatiadll u@;k@\bw\wﬁmﬁjﬂ\ byl J@qugu:w‘éhﬂu‘g\
duadl e ke o Sl Sl oYl g Elantall G LA oS Lia g ¢ dadll ol e Lo

(sDand) Slginall iyl diatidl

ol (e Ao sean o anall opall g il sl IS Al Aadl i) Lkl g giadg
bty doe il Cilaal) (e de gaae DA e iy Dluall y Juadal) 48K alain) Laaal
slaall aS s 0 ST o Y ey o (S A (5 sl a5 el 8l LWl
LA a8 Y s Lele Apuladl 2y Y daiid

A laadl 388 o LS ¢ (LatlSs ¢ L jabiae ¢ Lgana) 5ol agd ade o 28 138 iy
Ll 0 alblall cildlanll juss de ju s dapadll cil<aall PlAY clalaieY) Cina s 4 adl
Lol 8l A i) 3 dals

L Gyl giedil 93dl jalaa)l (e de gane com 4 i 2 8L s jalias Caay
(V=) o8 Jsaadl sy s ¢ Al 2aull g Lo sl A8e 4 Le Leta s el Jiluually
IS Adagiall il Lay m g LS a1 e b il o slaal sl ) (LA

Lo sl Tk Aigee L8 lgapend 2y 5aa o 3

el Capeall 5 o slyad il aS Al il gl sl aslall o 1Y)



Lﬁh &,M-MIA.AJ\ J;té DQAJ\ SJH) @u - bl....u '. e udl-\:i.g.d
B 55 g s

(Y-Y) s dssa
Ban Ao A< J< Adagiacal) quadl) g 3 ) Ao W pilip o jladl) SBLAN Al JSLial) sy

s ) S8 Lpaall JSLal)

Ay A il

Lt Aaglal) 4541 ALia) g g a
Al 8oy Aol ylas 4 bl Jsfall adlell |
<t Y J; o gl Ui JPAEN
b daall 46 ) & jdall aie Jalall oyl \
L sl Oag Add Ola i
SOl (e a8l of dacld & i o g yma pe Cliag
: ¢
el soalls e [ 3aghia
Syl Glalae s W ba g 1
3laaa & :\S.\.a.ﬂ\ (e U_\vk.m‘g %
J‘ﬁ:}” = 2818 Calalaxd) Cilel 8 daasia e Gl @ A
Slalaall JS 3¢) 8 axe q
J 5880 3yl
P (LAJL&;\)&,});.“LL\Q&A V.
(A5 A Gud )
adhle cilalac 1
dday Cilalae ‘Y
ol Sl .
Ayt 8 adld e J8 [ S) el clalae
< Plgiuy) [ ‘Y
< glladll
dhgnae pe Glalae V¢
Pr= PR aw\ weld lalae
Vo
. w\,}s.“ Slalas Z\LM
I e 2 L e
e ) Y clasey | L dsid sl Ll Clalae
Clua Je 580 Ld oK N
B3 9> 5a
Gl oY
. ‘;Q\A\Aﬂ\ﬁc\ﬁ Ac}.a‘_sﬁ_):\:id
Slel jall el yga | T " Vv

Ghaliall Gy

GA.AM ﬁ_e‘).a.ax\j Q—l‘)-s.ﬁ‘ buum‘ 45‘)“31..1 GA:\L}S\ JMMM\ a‘)b\]‘



Lﬂb ‘TM-MIA-AJ\ J;\.é DQAJ\ SJ\A) @u - bl.:u '. e u-u.\iga
B 55 g s

f ) BAY Gl

. ( Meter Errors ) <idlasll 485 ac @

. ( Negal Connections ) ula <Slag 3gay @

. ( Average Consumption ) 4. jlee — ldlae (jsn Aigld CDLay @
. ( Reading Errors ) el jall 8 s @

. ( Accounting Errors ) <luall 4 1hs o

. ( Data Errors ) <l 3 las e

: (Meter Errors ) <ialaal) 483 ase 1
S ALAYL sl 8 Jleys ol sy dsm s o AS il o] JaY) b clalaall ddy el

dilae e sams ald cliludl o Ll GSse f (Gslie) daall Al ye S

t YIS Aaganall 38kl dlaad)l S 5 Gaay Cua ¢ dadine L) o2 o lial gl
v = dand) had oS )3

0o © = daall Jdday 455 [ £ oS/ Gune asa g o lelingl 50 dagiiad) Ailudll o8
Cdagdl) Geddy Gw Vo= Al day 8Ll g

OsSis ae VYO = Saall U8 ALl 555 e YO (of Auag aalg daall i of a8 134
cpe VO = alaall aay Adldll
DS il die Y Ble) s g

Tl Gl Y gl 8 daall oS, o

(Oos B8 S 1Y daall @t s puag @

&JJAM@MQUT&A\M\ ;‘PT@M‘})JPJMBM(_}:}S} °

1
- M‘ ﬁ_e‘).a.ax\j Q—l‘)ﬁa.“ bL\AlA.-AJLSM 4.5‘)“31..1 GA:\L}S\ JLHAA-“ML’J‘ a‘)h\]‘



Lﬁh &,M-MIA.AJ\ J;té DQAJ\ SJH) @u - bl....u '. e udl-\:i.g.d
B 55 g s

: (lllegal Connections ) ((4wldll ) 484 ) cdlagh 2
Lilelras lggle il Joe By 8 00685 ang 13gdy 45,00 A8l gag ale iy dlay o
e s el Al Tl ARL Gyl a5 53 058 o e Lol pal i L8
Peb gl e
O bl cllua — @l Y1 8, — daad Julue ) oS bl clily Cuas e
(&l — il (K e s gt
Audal aMa sl Jaad e G5S8Y Sa Lehead g Gled_all s Glubuall dxal o @
el aY) dix a0
ol YL a0
A g LYl s AL Gl e Jpandl @

D Glel Al g clluall g clibdl 8 Uad 3
(Readings, Accounting, Data Errors)

ol g1 pgie CalSH Wy ol gl AU 8 caaall e S i) ey aal s Ulal Casy
N s3a 7150 slel e cany @llily ¢ Juanill Jleel ol Glly dlaadle 2y dua g5l
LS et & deal pall LS

pda & alaaiud A il Cud ldlaad) Goams Bl 8 ol gl Badl of oS4 WS
Lo eV oda e aly of i lial

S 3Ll 08 o Se of Rdlaie g L 3ol A 0585 O Gaaay el as
o5 Lestia L5 E oSy of Alla @ s Usgun LS)Hn oS VA 028 a5 Glialily
oSy adl (ol 8l A Qg el i 8 Uadll Al o calxally el il 3af oL
o e Gl By pa aw ¢« Hand-Held Units el 3l Jasudd 4] gasall o gll aladid
Lelimasiy sy A il 5 el 0 (o GEaill e Y diase (055 el A (o e sane S 61

(508 S Granaddl (S fulall (e dime dad e el 3aok e s

\s
- GA.AM ﬁ_e‘).a.ax\j Q—l‘)-s.ﬁ‘ buum‘ 45‘)“31..1 GA:\L}S\ JMMM\ a‘)b\]‘



Lﬁh ‘TH-MIA-AJ\ J;\é DQAJ\ SJ\J! @u - bl.:u '. e u‘-\:‘y
B 55 g s

el o) B de gig quudi a4
t ) e 3ol g LBl 8 iy of e
il lalaal) o) 5 <36l 5 @
lalall g Li) 5 el ¢ Lyl @
(GIS Al jaall Clagladll alai hail 2361 3 @
JalaY ey aaas e
clalpall 5 Gilgaa gl g Glagdatl) gl @
L aanl) g Joantll g i sily dalall bl g il juaill g @
Aglily clad ) clel 58l (e Biaill @
cblual) ol yaly VI sl Aas t) e Aoy Claglas @
Aeie E3UY1 s a3l of Aaadle o
Juhadl o sagiial clalaadl e jUadYl e
any deadll Joa i sale) o cldlaall Cuall o A glEl e Dl s slac] e
\gakad
tY) Ao (Y G g
Akl cldadl Aalall el dac) e
(oo oolim [ e [ Aoie ) S adall A58 4 el eyl dac) e
Da gl b il g gL e
ol Jay 8l se o
e Dhanl) pe Bl 5 Sl 5 5lga @
oS iadl A e ol e

A
- M‘ ﬁ_e‘).a.ax\j Q—l‘)ﬁa.“ buum\ 4.5‘)“31..1 GA:\L}S\ ‘)L-.nA.“Mu\ a‘)‘JY\



le uulaal) e olial) 3 a) A - olia JAAS puiga
S8 s

—: ( Physical Loss ) ( (AbJadl ) Adal) s8l8Y : Ll
PO ) G pdd) ol clad (A G puadl) andly

: (Visible Leak ) ,shiall cijpudll o
Ghld & o 380 3 ol dihie 3 pa V) b o daal o jB1 ek
=t b Lo il (e sl 13g) Aaal sl JEY) (e s 5 staall
LS e sl A 4d paal L LA dee alyg ol sl pand asa s O
(V7)) doBosa o s
el ) e ol SW A cle ) el ©
(YY) A bosa b one 8 LS Gkl dlgw B O
Da—all Bk e shaidl cpuall GLaSL ddhaie JSo ealall Aual 5 ) 4 g
Al e YL Il Ll Al Jaed o) sl

4

(Y7)) pososma (V7)) prsosma
plall GOkl (8 Loy g sl aaly e Ao slial pen ra

: (Invisible Leak ) jshiall y& Gijpudlll o
235y o J 2l gl aa i oS0y V1 oo S8 el Y el (e g sl Naa
A Juw Je s
asse e A el Cayal cile gl £ o
; e s
s gl il el ol 35m5 0
a—as (Y7)) s oapsll sale e
A Gy i oaall Copall cile sl (54
(")) oo il gadl aan (e ol slie (ga B aS

(il oaaall Capall Sle gl s a5
) PR R .LQJLC e u)a:\.‘ Cafataal) d:\A.uﬂ @)
< ol (e 3 S LSy "

emaall i peall 5 ol olial il 4S80 ki gl lasall aalall 5 1Y)



Lﬁh &,\MIA.AJ\ J;té OQAJ\ SJH) @u - bl....u '. e udl-\:i.g.d
1 B 55 g il

Gpaoaadl 2 AV g el CalisSly dialall 5 jead] aladiuly ol (e g sl 1aa CHLES) 2y
el e il Jlel e
¢ Al miS) sh asSlal oy ol Lo gl g e dady adl Jshidl e ol pallad Gag
s (398 Al linall oy 4 gall slaadl (o sasie g IS die daaldll ) pum) ol 35 LS
Lol ol 3 e ) o ¥ il S S an ¢ i Bl
O—e 28Ul Jiy Aluall Jleel (o Leriy Loy i€l clilae ol g ¢ a8l 138 (e aay 43Sl
s 7 samall 22l Y Jemy ia Lia ol

podaal) Joga Gl A gl o Cadg)
O eI el iy S Gny il ¢ e el (e 300 Y 4 LT iS
iy 5 lalgY) Jaliy anall Cogeall 5 sbaad) i€ pi 8 () slabell oy s Lol i gy gl
olia LS dum e olaall g 58 il Joarally bt} S g ¢ 0 jame 4 jaa ()5 pafial) milal
SEWUPE PORIERS IR TRER A P R AN B S YN I EEL W IPRIPN R IO ERS.

: (Leaks Types ) Wbaud g il poidll & gan ¢Sl
Lsha 8 el pm il Gigan Gl b At ) 15 Ausad ) il gl sl anidi oS
Jaly f Guladl g cdlandl die o deadll cDlay o due @l o ghaall o A ) A3l
gty liiall

: ( Main Pipe Lines Leaks ) s Jaghdll cpa ) —)

idls 8 pamall JSE e Lol 0sSy a5 5 gulall Jlas 3 JSB s il udll s3a dhaas
LG R RSV PO\ [ SN PEAPRUI kI EUPS W IIWEEN RSP PN 5 N [ W EPO ST PN
E oS ds s e Gl puill 038 Caad M5 ¢l gall 23¢d AN Llead) Joo Sy alg Al sae
il b ) dele el GLS G S Laal 8 b shaall ali ) (e gl 8 s e o) A5k
33l i ol ool a38 a8y sall dlin) clalea) Giand JUILG 5 ad gall Gasnds
D) Al e Ailal) il Cann g pa )l Cilide ba ) A aul el G5 JlaaY)
sda & a3 JSE Bash el sal) DLy (e Liad il uill st S ¢y sall
sda o Jlaal¥l ol o damiall je LA ol g sladind ¢ adudl pe €l ¢ cdlasl
. a gl

'
- el Gyl o) olaal il 48 Hally il gl jlsall 4alall o 1Y)



Lﬂb &,M-MIA.AJ\ J;\.é DQAJ\ SJ\A) @u - bl.:u '. e udl-\:i.g-d
B 55 g s

: ( Service Connections Leaks ) 4adill cMay (pa il pul) — ¥
Lay Caat a8 danall dloa g s A 5l AS0AN G JlatV) bl (DA (e @y el Giaas 3
o aaall Sl aae Al cDla gl Hlas) ane Aag Leds Aaadl) Alay DA (e
e o Cus Alia gl dglead AS 2o )1 A8k ga g pae daii dagugl) ) anlil) das (KB
coaba )l (e yeae b Aeadiudl deadl cDla )

: ( Meters Leaks ) clalasd) A i) —¥
lalae o) Al 30 8 sl o cdlaedl (S 5 ey DA Gl pud a3
Ay o g slaall 8 S Gigaa ¢ day i Agalia e day )l alSa) aae s J 5l

il dla g daall  Juaty!

: (Inner Buildings Leaks ) <ilidally Ji)al copudil) — ¢
Ae g Al o g o sLaL Jal daall LS sl Jleel ¢ g A Gl pudil) 538 Caaal
ADIA 5 cull a3 eal ¢ Al i by Al dsnall LS Sl Basa s

: (Valves Leaks ) (ulaadl DA il —0
i paldll ghall Ala ¢ g Al palaall CBlay die AN 8 Gyl e Gasy
aie agg e lgadl Juat¥) CDlay 8 o Guadly a0 S gl Guaal Jala Gl
e Lol s RS 30N e Gulaal) Alls o Yl SBY Cpil) pe a3Q) Jleel i s

ADIA g o) sl ulas ¢ agria (pmddn ¢ 3le ulsa
: (Water leakage Causes ) sbuall i) g4 (b o puill) Gibsusd

e ol slia s sa (3 Copmtll 505 1 bl e (S
Aglaly b -

R PO E QU IV e

AR
- M‘ u‘)mx\j‘—“)ﬁd‘ bL\AlA.-AJLSM ASMLIGA:\L}S\ ‘)L-.nA.“Mu\ a‘)\.ly‘



Lﬂb &,M-MIA.AJ\ J;\é DQAJ\ SJH) @u - bl....u S,.. e udl-\:i.g.d

RETEA )
A Jsaadl A (e o) 038 a5 (e
LIy E QW a0 Gl
Sel a g el Jlall sy - 5 sualall Lga g siadd) salall -
3)}».»“\ .3)};&“\@&}@\33&\53};?3&: -
3osuldl Jea i) i & - JSUY Aaiti 5 guladl Jasd o g8 aladsl -
oo il L dam Ol dady ) pulall Bale S 5 s -
. &-1)&4:\]\ S Al ?:""‘Aﬁ\ oAl
-ijw\diwiaé)ﬂ\éﬁ _ 'f‘:"‘“’ﬂ\céj“&i‘ -

el LS axe -

G el G oY) il b Al Jeal) gl aae -
RHEON|

S e 3 sl dlaa By b -

oo s oSl sl g ge ol JSW -
B guilall die puay (A amall ¢ 53 DA

5 ) guekall A0a00) Al — ¥
el i -

dapeal o3 Lo Gn COBAY) -
bﬁgéﬁeﬁl.nd.c
BJ}wwh &L}w &i}}h -

tudl) Gl Jloadi 2 i L Led
: ( Pipe Lines Corrosion ) ) sal) Jsli @
il N sas g2l 3 smladl olall Ao o aalill paall A Jalall (e JSEI Chany
L A €Y g oleall 3y suilall ama m pain s ¢ Leiad aeall CaidS g dglalall AUl
) Jal sall a2 Aag Al e JSTE aanyy o 5Sal 8 Taall Tay
3Ll 450 el S HLall e lelead T L s LS 55 J8 ol sall dglea a2 -1
(A S Alaad) ) s A Jagll 55 saalall o Al A
Orra (e i Bt Gare (e s LA dayy el (e A0 s alazaud -2

.EJ}“&J\

'Y
- ‘jAA.AM Q—Q‘)A-ax\j‘—“)d:d‘ bL\AlA.-AJLSM ASMLIGA:\L}S\ JMMM\ a‘)by‘



Lﬁh &,M-MIA.AJ\ J;té DQAJ\ SJH) @u - bl....u '. e udl-\:i.g.d
B 55 g s

s ) pUadl dai AU (il
p e oA Gl Jleel A bl Y Sl e ol el (any (o jem
omlaall oSW elaa) Y o AN ol Jleel -1

el sl Bshad puSs Al 5 dsae Gigan ) 55 Lee 4S80 61 al (558 JiED g el -2

Dy el — Glsidll — avall Cayeall Jie s AT 38 el Sl jiall Jleel -3
Z\AM‘U.\MBJP}J‘ ow\&ﬁhm‘;‘s)éd&du)ﬁjﬁ
Lol aae 5 Ayl COIAS (e dsmy Loy oanall Cojeall i ) suS s g ladll ik -4

Ao € Egan ) sas Lae ol ol il oo Jidd

tel S LA gas g o gal) (il
olaall i) 33 5 alaall 5 Gulaall g sl gall o ghad€ galic ac (e oludl) a3 Sl (oS5
g L) 25 138 ¢ 4 Aaaiiuall i sally i Adbide O ge (e ealiall oda aliae aiialy
JEa Qo Ao Lelal (o A o5 Al 4l g 5050 Y eaiall b Clical gall dilhae ye
Aglle Lo @ld oSW 8 Lehidi 55 Adlell Lo giall Jaai Y Bale eyl e lgd) &5 13

2 gikal) olal) 40 a3 35 WD) S5l gall oda & ladil Ciany (o gud
e gl A Biladll jualic aal (o cuS g (3ials Jiand (o Cilegall Alglie ddec ity
RUPEN PP PRI N i S B I Ty R B R IST W
el gl S i B A8 gl gL aae
3 by ol Grgan 5al) () A8l g0 S 5 b Al JpaY) gl pae a3
tol Lo Sl 3 Sl Gie e ¢ Jlae Y
clial sl e pati lee Ji Bas eyl sall ashaa S 5 -]
e sall CDla g &S are 2
N — et ulae — £l sa Gulas) ASil Ajlea 5 jea] il -3
A 30l g preatll B il baall ad el gall bl & ja pae -4
Al g a3l Cilial g Aillis -5

ol Gigan U5 ISE Y sa5 Lae Gae sl Leilaay B )l aclie dgles a0 -6

'Y
- GA.AM Q—Q‘)A-ax‘j‘—“)d:d‘ buum‘ ASMLIGA:\L}S\ JMMM\ a‘)b\]‘



Lﬂb &,M-MIA.AJ\ J;\é DQAJ\ SJH) @u - bl....u '. e udl-\:i.g.d
B 55 g s

o) gal) Ja ghad Ailual Adad £1L0) ac
Hlgie alaal Bac (Biny ol sal) Jashad Alia ali sl aadl Sadaill o Cag el (e
DA s calandl s Gl g L IS AN e A8 o) YY) paas -]
oY) 5 Alpall Jleel 4l cd g o SEY) -2
ﬁthMJ}M\ Jﬂ.cj‘)}b.m.“ k_iff.’\.“ sl -3
Ao caliy Lo 2 3la) s lalaall 5 Gulaall 3.8 e dbiladl) -4
Al Bla e Ailuall mal yg dahd 8 58 0 S
At ) lalaall Gled sl Qi) -1
ol s gl GalimsY A< e g il a2
Gaoall i g Galaall g cDla sl Al e ST 5 5el g el -3
. gl )ﬁﬁjdwﬁw&ﬂ%y@)\hw\ el -4
: (Water Hammer) Al &kl
3s—asall i all oo el f ol 3L eld) Jaa 4 Sladl) el (e aaldl Ggall e
el sl 1385 sl sally olaall Copua b palie Juas Aayi Lead oluad) 3053 oLy sally
o) s A lall 38 ylall e e ol b salall Jagaall (aliaia} 4d e Hladil o3l 13l

o Jie Gl alaa gl Aaae culg

: (Fittings) s gall <Dl g
S lly lin iy Aalal) qdailly cSla gl Liad ot Cisan (B 525 A ) 00
Ol e A alal) Ll g sl el ol Leanry e sall G Juai Al 61329
Ao e g cla ) g Gl sl

c il Gl (g 28

V¢
- ‘jAA.AM Q—Q‘)A-ax\j‘—“)d:d‘ bL\AlA.-AJLSM ASMLIGA:\L}S\ JMMM\ a‘)by‘



Lﬂb Claal) J'.'\.é ol,gd\ SJ\J)
BAY S5

4 - olue SRS Gudiga

: ( Leakage Control ) il (e aad)l Gk
A8l Alpa dad 3 bl Caalg 4 e 3 le ol jig ) Gl (e aall g3
Gobs il Gl gran (Y=1) a8 Jgaall s cpSleiaall slaall (e ISl 53 SIS

Q) g3 5 bl (Y-1) ad, Jgaad

Aadle

zo—)

el & gan cilad

il oSl

S il g o Lay) Jpal sled yo —
A e Cla g pladial —

fasS il Qge

Bh\}%@u\é&ﬂ\}d\ chS)Sex:—

N ) gadl CDa
LBl el 5 il e - L) sane s it O — el 5! 3
vyl aebise Jay ) alSa) - DLl swelis plSa) 2o —
Laaal) Qh} e‘.\;lu\ - Laaal) C._lvuaj ?\.\Aﬁu\ e.)c -
Al Jeal) glily ouladl Jies A,
& :\.'\L};.al\j(w w\;_g.ua wt#td‘

.Ml_ua.“j C ha.uuﬂ“' 0

- iluall g Jeil) b Al Jsa) gl -
A0l 3y yad) cldiad M Jae —
Baall o)) el -

Adlall y Jil ¢ g —
ol Y1 el el

Sl b Al J e gl -

Sl 8 e -

SARKYS|]
553 Aliaa gali g (ke — dlaal) Haad) —
Al S gall e Jee — Ll 5 Jsal
Al s R e sl sl U - o) ) yanll sl —
sl il Aaliall o gall Ll 483 — gl U5 —
deadl anlie Bee o paud gall S 55— Sl sall e e al (e pad - ol ‘

5 il Ay 5 s el AEUSY
sty Jil 8 Al J s L) -
AL A8 ladll aia Aleadl 5 el S 5 -

dj\ﬂ\j ds.d\ %

M‘ ﬁ_e‘).a.ax\j Q—l‘).s.ﬁ‘ bL\AlA.-AJLSM 45‘)“31..1 GA:\L}S\ ‘)L-.nA.“Mu\ a‘)\.ly‘




Lﬂb &,M-MIA.AJ\ J;\é DQAJ\ SJH) @u - bl....u '. e udl-\:i.g.d
B 55 g s

tcpedl) Cpa ad) ) g8
a8 saly el o alas o camy Lad 5 T le Lol 1 j8 5 (3 olsall a8 (10 22l
ey e e Lalaidl T a5 Liad (a5 el s G e (e 4lsa La o oilis olaall e

p Adlall Cila] JalSi (gidad
Lot s Dl Ailpa gl AleSe yomd Al JlaeY1 (g ooy U805 jlaly o shalall o 58
a8 ga Agal se oo A0 e gl % Wy ol e iU Jleel e lie Jeall
conlaal s2a ‘;A:BJ)_A}J‘ Ggaall Aa 113 yue

:ow\mcﬂ&u Q\M.AJ&EKJU:!
Oo YN el o 52505 At illase Alua g Jild (8 0l slae 7 W) lISS alana S 55
alafal BJS&“ a\ﬁd\@iuaﬁ;.ﬁdjcz\ja;.d\ Jala Ctu:}(.\ &-Q-}MSBUA&SA:\‘_;L‘ ol_l.d‘ 284
cAalled) i e 4 Jam A0 A slel o sl 3 La Ji 5 geal) Jleel J &5 ddasall
L 3aeaS e e dati Lo M5l slee] J gt ciluallall i el (adiy

P e s s cldes (e aad)
OlSe 2 aan LY elld o LS el e Alle da gy e il e il il S LS
GladlaYl ol pay agaall Gual 3 jial G5 o el acle Il 380 U (ol
s U

s Aa) Jadl A ghat
LA Gans o G et o g L g A5 ALIS Tl A ) il e i€l dlee 2 lias
ol Gllee DA (e Kay Cun Lgadatind ol s dasiae Gl g ALK e @l
Jie bail 2l o3a e Aadge oS5 o] jualic dilia) Liayl s lew gy Jafl all (385 (il e
alandl g Gulaall g 3y gall Cilidia

1
- ‘jAA.AM Q—Q‘)A-ax\j‘—“)d:d‘ bL\AlA.-AJLSM ASMLIGA:\L}S\ JMMM\ a‘)by‘



Lﬁh &,\MIA.AJ\ J;té OQAJ\ SJH) @u - bl....u '. e udl-\:i.g.d
B 55 g il

P oaedl) aldUas (add
5onS Alaee ol Y Laia) G GuSall o J dii Bl e g ) opaal) (sl (e
Al ady e laly o eeadl ey Aalally Aalall culShiaall GBI 8 oty Lae <5 s
Omelll A8 58 g el ol gl iy gl Wl 4l aSaa (g3 eladll ) el
o= Laal Lo 13 5 50S il gane sl AS 8 aad L (ag ¢ el 8 Caiiall slialis
ey 5 el e aisl)

slld At vy

dgale yilud Gigang Goohll 3l ) g% Lee Cha )l Alds caad o pedl] pany of
s 4 sila
REEPYA A C I QTS N LS PRPREUNEC EPRE L P PN XU UTW- e
dlay o o e (e Lo Lo callig 0 lae o Clagoy il Jeay S
Dl Uil Al ) Gl ol M (e aal
A a Cnmga Byl o el Va8 bl clSud 8 b jedll adire o g el o
Al e Ay puiiall sliall o A glrall 33LEaY pad ¢ Banandl oyl aLES) JleeY das d5ial)
bl e sent cile gl (8l a8 i Y1 Gl b LS at (8 okl el b s
A il slall s ¢ ¥ cilih DA 38 ) sl Gopeall aeas cle gl
s ) A i) slaad) 38 Cun IS il gl gl ST e aall G peall AS0s ) i
O phay Al (s pall
Sl S5 Ailpal) A8la Aol g olld GLES) Jeuys iidll clasd Y il dal o
ool e SIS 1Y Le A jma (B dede e Gy alSl Bale e sliall 038 ) fia) e
A g olye o ASLE (e Ay yuiie
ol ge Jid e s sl Jlo i Ak o Jaads A il Gk G dad) e gl o
olaal) 038 2455 5 IS e By puiall sluall LeShis AN Judl a4 ol Co gl
IS Adebias () elld (o Adoadl obiall e Ciaag Lalie sl (i pall A0S )
el Cigall ol ol alua o) g Al

v
- el Gyl o) olaal il 48 Hally il gl jlsall 4alall o 1Y)



Lﬂb ‘T‘MM\ ),4.9 OQAJ\ SJH) 336 - ol *. e uﬂ-\:\g-d
- Bl Julis il

Gl A8 g gin g A5l (e Loy o5 Lgduia s Ll Alila allue (ST oluall 22g8
O30y S e aiall Gopeall olie 2 Cilileny b sl (5 AT Wl CAlSE g aall
A ol ol A5 e 2l e daadlis ¢ Ll s e dile @l Gudd JElL 5 ellginall Ll sua s
Adelae sl o Juasin oawall Ciyall 4803

b alSadd) yaaty Alua dbd b daa b
A8 e Al Glily o Jsanl) e il e i€l Jleel e 2380 3l oSy
Al phaanll o 4 aladl 5 Y1 Clilball 38 (e s ¢ Cige (e L Lo bl 58
e sy ule b il yud sae GLES) Alls  JBd) Jua e 5 ¢ S0l aaaty Dlal
Giliial Al Jadls e (5 salls Daiuall RSSH ) elladind 355 0 ) iy el
syl dasdl 3ol g1l aladil 5 el caag Lete ol ) S i A 3y jall
3 habal an g (K15 Al pde 5 gear waaill s PlaYl o Aliall Lhd a2 Y e
GLish 3,4 La i S Glesladll Pl e cllyg AN (o duall 55 Ai8s Sy ¢ suia
Sy o glaall 03 a pan o SAL paa g AS0aIL Qa5 Alual) aludl Load 5 ol
o0l glaall Ty y Bl 5 amy llh g Al paall e sheal) alai b 1a) DA (e lede Jgasl)
i 53 5 il e il S Kl ALY clile A e lgle Jpaall (S
Ayl Jadll el ol alasiuly @lld 5 48 jaall cila sledl

¢ Aaliioea) cila gill sluall b g3

o= Jeall BabaidV) Aail) e el Qs sa Lo ddaidd Adieall (5 s w1 Jusall aa] (e
zlisgg ol Jassalyy by aladl Jaall 30k ) ey gabaidy) Jaliall o) 38 dslaidl) el
deliall ol g oliall (o 23l Y iy LaadiS g duilio 4l il i ) galai@y) oLl
Slhase G wasl) 3k ge sball ) sal ) Aad au e AS ) a8 o J ¢ QIS
oo S o Alalre 4ipeS 5585 28 G 5 oluall (e B pie Sl e Gy o Gany oLl
il taaall 52 el e gl 3 el J8 8 el A ool s sy glladl) 30l 3l

Al alee calkn il

YA
- M‘ Q—Q‘)A-ax‘j‘—“)d:d‘ ouum‘ ASMLIGA:\.L‘,S\ JLA.M“ML’J‘ a‘)b\]‘



Lﬂb &,M-MIA.AJ\ J;\.é DQAJ\ SJ\A) @u - bl.:u '. e udl-\:i.g-d
B 55 g s

s cladal) (il (Al
Gl o S5 Lee &b gall oliall Cuguia 3aL ) ) 4S8l (e g puiall sliall pand (535
ol el iy ey Glulal) cnd bgi Gigan ) @l o a8y iyl
clindl e 55 o oluall o3a pand caind Aalgll [ saY) (e gl Glilg il s3gs Jsae
Lglis) 8 Al s Ol A gl puls Ghlidl sda 8 il il e CalS) daglaeg

P dgadley) e 5
o ARS ) s e ol sl ) dulee (e ALl g damall Cileglrall ) sgand) ol
ealial 810 Loy 225 Lol (Y iy ¢ Al adlie (pe Cilleall o3 4SS Ly oy )iy fona
co—sal s Al 43 g0 o 3L eI (e anal laall plasiud & ol ) ol S Aal
Ol sall A sal) Lgadi land (gl ol Leila sluall DUl aui 51l 5 paleall o ol 5,08 Ll 3
e oS8 Gkl RS T paee oLl (55 (a5 i elal pualeall Cuatid o adgiall e (a5
53 oLl L oyt AS0gtne dpna @l 5ol 5 ASTL iy CDia iy gt Loy Land 5
) Ay giaall Jalsall e a5l ASes B adll e ST maal Lia ey ¢ e JSiug
e o el g o588 AS AN Gl sl gall ) 138 ¢ paalead) (ol a0 3 s e (S
n ALl o sl Gy cany Uy ¢ clliiall y O3l J30s agunl 5o L b |5l oliall laa)
388l e Jaliadl g oluadl aladind 3 ) adey ualend) sadlia s s 3l 5 del3Y) Dla
b Y Leiba slel e sl

'8
- M‘ &JJ&A\}&-\‘)JJ\ bL\AlA.-AJLSM dﬂh‘s_ﬁ:\bj\ ‘)L-.nA.“Mu\ a‘)h\ﬂ



L@-)h ‘TH-MM\ J;\.é bl,j.d\ SJ\J! @u - Ol,'u '. e u‘.\j«-‘
B 55 g s

— (Al ) BUAY) o) o CiESY 3 gl

: dadia
sl Siall Claliia¥) Al dadia il jletind ) ZliaY) 5 8l ol 2 1) Rl 2l ) aa
e aall Jilg ) dalad clas ¢ gl sal )y g debiall 5 Al peal) Claw sl Aaiti slall (e

ialall @eh Wiy ¢ Lliale o A58l DA e il puil Laal ey ol ol 8 80l

Pl o8 RS 5 gal das Ay i
S oo Al elinpuall glaw dpals o il e i€ 8 5eal dee 5l 2
bl Gany o s of Cus B A5 sl s sall g 3K Jah sl
Lede OV e (S elin guin die iy Las oladdl (lpus

t el Lalaal) &l pa) jalas

:géjag.a.“ CISd e il Egaal daliadll Q\ymw_)_)ammqﬁ

el gl 8 st (DS L) (385 e AUl <3l el g <l ) -
Adnaall Ay 510 5 gulall e A Al bl Al 5 Ll e daaldl) il Yl -
B sulall Joa 4l gty cled 8 dala sl Gy -
Sy S le il ek Wiy T eV o V1 g sl e AUl el guall et
ol Ol i e Ll g L) die Lgelaw dail (S5 i a5 a0 & gl

Dl 3ally slsall by yulh ia 653 ) g

\
- ‘f’“ﬂn & pall g il slual acaylall 45‘).&31.:#‘9” Dbasall aaladl 5 lay)



Lﬂb &,M-MIA.AJ\ J;\.é DQAJ\ SJ\A) @u - bl.:u '. e udl-\:i.g-d
B 55 g s

2 40 gual) 5 LAY £ gy A8 B el Sl gad

elow oy Al Agsall 5 LY Zoms G2 o 5 A Jdgall e aaall aag
Pk Lad oliall DISh e i) asa g e A3l 5 (sl suall)

(Sl s ¢ kil ¢ de gl ) oliall by sule (ailad -

Al Jab ol s -

. ol sall laghd e -

oY) mhaa Fia al sally Al 3 Ao g5 -

clialdl g cBlagll g dghaall sladl 4 sl -

Jhadl s AV Adgall jalad) -

D gl pailad

Sy andl Slaws sball 3 5 sule 30le duc gis | yalie 1,80 420l lia pall 308 4a 0 il
A gall 5 HLEY) 3ad Jiig ¢ Ladll ki prea Aas Adaall 5 LAY 303 dla i Cua ¢ aill
Al Al Al ad sall Jia ) Dhadll 5 S jand sall (8 JES Pl il ge dasll
G il PR Al 3,y a3 Ly ( PVC o godl el el sl o aleal)
o i) el sall (3 ity (galel a3l — ol a3l — liall ) Aasall i sl
PVC 1 i gl g
g e Jioa VY ev () Eee e Aianall aud gl (38 e genall o i) Jusi (o il (e
3on T I Y e G e PVC el ge 8 ABLeall il il o
5sulall Bale dae gy ol Gl gua g lan) Glilue G 3D (V) a8, JSA) magg
A0 = el G s = PVC )l gl Gl

| o5

sk Juan o Tulio Ciypll (e 18l
5y suulal) sale Ao 5155y sulall Jlan DA e sendl) Gl < gual 525 4D (V) A8 IS

Dl gal) JANA olial) ot

Y
- M‘ &JJ&A\}&-\‘)JJ\ bL\AlA.-AJLSM 45‘)MSL.IGA:\LJS\ ‘)L-.nA.“Mu\ a‘)h\]‘



Lﬂh ‘TH-MIA-AJ\ J;\é DQAJ\ SJH) @u - bl.:u '. e u‘-\:‘y
1 B 55 g s

aLj.d\ e AL}AJL_\ Al ol g .L:}ja; Jala a\g.d\ UL’..,)'“' = Al ;Lb}.'al\ 6 sia A2 3
¢l guall el g law (S Jia g sa i ) e hadd) Jaby wall Ji Y o casy 4 Gum
el ks

.BJ}MLQ.“ d;\.lolzml\ LM} k_l_)a.n:\j‘ u.ccﬁ\_\.“ C'_i};a.“ EMU:}J;\BM\ (Y) eﬁ) JE) C_a.aﬁj

Sound |
Intensity | |
(Amplitude) 1

1 + | |
) L ] i
15 30 45 60 75
Water Pressure (psi)

lele oliy aaafion Cum o sl Coslladll Jadll 3 ) sule 3ale due 5 A jae dpaa] oy lin g
S Goad clin ) Aal cliale el lgde 53l S5 oSa plan) dilus ol
(Diagl f clalaall § Guladl

ped sall (g Al o) Y1 A geall claa il g gl gaddl (V) W) dsaadl sy

BJ}uLAS\ J\.‘\;LDAQ}AM e Q\AL&A}EJJMLAS\ 2‘:“;}4})&%%‘ (\) (ﬁ‘) JJJ;

(Je) dpabdl) cliluall aady) aal) | (Lagy) kil 3 gulal) Bale dse ¢

Yoo = YA 1

Yéo— Y. VY A L
YYe = o Y¢

Yo — VY. 1

You— Yo VY 4 i)

v =Y Y¢

9. = 1

.Y 'Y PVC
Ye—\o Y¢

e gal) Jaghad des

Yy
- M‘ &JJ&A\}&-\‘)JJ\ bL\AlA.-AJLSM ASMLIGA:\L}M ‘)L-.nA.“Mu\ a‘)h\]‘



Lﬂb ‘TM-MIA-AJ\ J;\.é DQAJ\ SJ\A) @u - bl.:u '. e u-u.\iga
1 B 55 g s

dayg ¢ b ylaa) Gglhaall Houl gall Gae 330 ) e pmdll e A2l A8 guall 3 LAY 325 J&
A Al s e e Y (I e Gee o hshall Gl @ pual g lew (Sa 4l Adle
Pla ool alias) dagms il O gl plaw camay 4ld Jie Yool sall Bac
L 2l 8 o Al aliadl Gaamy 438 Aele ddays ¢l sl ba Jlef il Wy 5
cBenll o Siefdiany €4 (50 5

oY) pha a5 sl Gisaie e Adigeall claa il 8 ol () o8, JSA) g
15 5 gy Al Ay il La g e s a3 aliasl Giany Can

Water Leak Detector

(C) 100 - 1,000 Hz =
: A ©
|

o P
{B) 100- 10,000 Hz /N (B)
N 4 :"r:/‘—t»~ SN =/

5 . 3
~ ~ N\
A) 100 - 20,000 Hz (A} water Leak

¥ a5 sl Ggaie (e A peall Claa il A il s () S JSS
A A

b A Sl Al 5l &y il ¢ A A gl L oyt e Al A peall 5 LaY) sas il
Jie ) Ada ndan Aida agas Al B 4dld U ¢ ASS Al Ayl e el ml
Gasiia A 2gay O Sy ¢ oo Adgaall 5 LEY) Bad b ((AsbesA) o Aaliay) Ad)
¢ el e Aasl 5 LaY) sas alindl ) 5o 558 A ol sl B Jsn oluall
Aaliny) il asas Al 8 dlldy e ¥ lelee Jeay Jaghal o sl g lew (Say 4ilé
5ol Al iy Culially sUarall e Alla 8 Wl ¢yl gall Jsa Taan 38580 4 sl

s (K3 JEw Y G gyl olé el 530

: Jaghdl) olad) b il

Yy
- M‘ &JJ&A\}&-\‘)JJ\ bL\AlA.-AJLSM ASMLIGA:\L}S\ JLHAA-“ML’J‘ a‘)h\]‘



LG-AQ ‘TH-MM\ J;\é °113'd‘ SJ\J! @u - bl.*a '. e u-ﬁl-\..tGA
B 55 g s

sl sn Jany Lae Jaall Jabs sl ol yud o ) Guany 438yl gl Jad olat) s 2ie
Giliale 3sa g 2ie Lay 45 saal) 5 5LIY) 505 (e g LYY 138 iy s ¢ gl (5 sl (e el
Sla @il o otV Lkt O lags leed sl puladly Gl cldlae Jadig baall 13 e

(1)

s AY) Adgall jalaal)

08 Al 55 8 sally AT Afga dlas aal g Afseall 51 ¢ puns sad
bl 33ea] et asale s ¢ slae alise A Clasall Jaaii §) ¢ adsally 35 all AS AN
S o) Jaaty o1y Alaal o Alad) a1l dlegid Lei sl e Sad oy il Gilad e

o 7 sem g3 el gl Ly JRISD 138 (e aa ) larial Sl 5 5eatY) by Jaal)

Y¢
- M‘ k_e)ml\‘,u‘)aﬂ\ buuﬂ.ﬂ\ ASﬂLJGA:\L}S\ ‘)L-.nA.“Mu\ a‘)‘JY\



LG-AQ ‘TH-MM\ J;\é °113'd‘ SJ\J! @u - bl.*a '. e u-ﬁl-\..tGA
B 55 g s

D) oo (RS Jlasf B daddiual) 5 jgaY)
:(Noise Loggers) sl gall cidlaua 5 jgal -

Gl e aail bl sl Al Gulaall (358 (Noise Loggers) sbia guall <Blaiie aush o
u;uu\ FRY ué.mz\aﬁ\}l\ L}L;.“ ‘5‘9 &_1)»3 SEEY dm;}!

or moved from site to site. Using them
causes no interruption to water supply.

i

ol sl a8 Gulae 358 ol ul) EDlana 35— () S
Jalis o saane sl 3 ey Anpnall 4 gaall s gall Qi 9 48 ey ol guall a5
N el e bl a3 Jpead A il JS8 L a0 L Lad ol Hlay) Qs
Ad pradoaa o dase JS dalad) Gliaiadl 3y 5k (0 L palad) melisll Bla (e Lebilal
slacly a8 il aldd)l g2 il @Uaill J20a Gadl 5 3 jaiue 4 gea ila gal L Al
Aede de jsall Guladl G bashall o gl aa g Jlainl Sl jd5e

sla gpal) Jaa jlga <l oSa
(e 1
Ok A 2
el pall Jais Jula s (1863
ol 53 50 o glie Al aadl 4
(laall o giddl Lol o g siias) Gunall L5

elia pall Jaise Slea cligfa — (V) JR

Yo
- M‘ k_e)ml\‘,u‘)aﬂ\ buuﬂ.ﬂ\ ASﬂLJGA:\L}S\ ‘)L-.nA.“Mu\ a‘)‘JY\



Lﬁh ‘TH-MIA-AJ\ J;\é DQAJ\ SJ\J! @u - bl.:u '. e u‘-\:‘y
B 55 g s

: (Correlator ) il a8 gal (3841 aaail) jlga — ¥
Cla gl LI Ao juy Akl Gblaadl Gk oo il GlSe paaty leadl 1 5
Slo ol 8 aaat A1 5 e adied Ly ¢ 5 sualell g e JE5 3 &g saall
b Sleall 13 ol V) AT LU Gadd e bl calias adde 5 Adaall gy A 5o LSy 5l
Ans Joleilly Gaaildl) Galasl) Cdial ae ) il i

P o Jes Ay ks
Al Nl olaall ol (o il Cua 4 A il pnge Guila e e S5 A
s k(38 da e Gl g3 ) sulall aun DA 0050 45 pn A se 3 sube (b daru il
A yull oda e (g 5 sulall aladl DA A0 de ju dagdl 0 Cua bl DA
& (Ta) (el B 3Vl Guaall & o) Gaadll () Juiy 3 sulall iy 30l o
ol A2y ol S a3 (e Sleall (84 (V) Aasall Ao s (D) 5 smalall Jsha 48 y2e

v sl ey

A\
- M‘ &JJ&A\}&-\‘)JJ\ buum\ ASMLIGA:\L}M ‘)L-.nA.“Mu\ a‘)‘JY\



Lﬁh ‘TH-MIA-AJ\ J;\é DQAJ\ SJ\J! @u - bl.:u '. e u‘-\:‘y
B 55 g s

: ( Ground Microphone ) a8 (85,8l g =7
siall it Cigea o Ciggaadl ey ¢ Bosuball il S paatl Gleall 1 sty
Tl G5 (e Adiseall Glagall LEIL Sleall 13 ashy phaadl Y ga ¥ ol e Ji
gl ik 8 Ay Jaeiy Coal Glagall o3 o e ol Gl sty i Y
Clagad o3 € o Jany oS Sleadl a5 5 a8 ade s ¢ Jalge sae riy Y

(1£) pio5pmall rga sa LS Lglliind 5 dima

ea ) Gshs Sl Slea g (VE) a3 sea

: ( Listening Stick ) glaiud) Las —¢

Mechanical Listening Stick 483800 ¢ latd Lae -
Electric Listing Stick 433 9 yiS & Ll Lac -

Mechanical Listening Stick ASail<al) gl Las -1

lelen Lled (S50 Biame Bl o e o
/ Upanll of W apstll iy ¢ Jame 35 0 3Jke
“‘_ s O iy Banall ol oty Aidy @l e

il e dlle dapy ol aasiid) addl

sp oS Adlad) sl Sua e oSaly s el

Yv
- M‘ &JJ&A\}&-\‘)JJ\ buuﬂ.ﬂ\ ASMLIGA:\L}M ‘)L-.nA.“Mu\ a‘)‘JY\



L@-)h ‘TH-MM\ J;\.é bl,j.d\ SJ\J! @u - Ol,'u '. e u‘.\j«-‘
B 55 g s

( Electronic Listening Stick ) 4xig i) g laiud) Las —¥
Ctté.a ¢ EJUA\})\ sﬁzam&%ﬁ)uw ¢ L"_t}\.a.“ ).\SA ¢ 2\3\.1.3“ éhﬂd.c'é‘)\_}c &

.Headphone 3 delew S il Jang Laad 255 LS cgeall & Sl

D) oo (RS Jlasf B Baslual) 5 jgaY!

: ( Metallic Pipe Locator ) 4siarall s gall jlue yaad jlga —)

e o e alee bS8 Al Cum UKD 5 dianall ol sal) a8 e aad 8 Sleall 138 aadig
leall dad g Ledalsl K LY e Sl Jaea s e 50l 26 sdaall duiaadl 331l

Adaral) ) gall jlusa Ayasad e il oSa
Transmitter Jus yall 3085 .1
@ Apublines S L sy adgy A -

L slse 2 ) pall DS of Apanall sl

Locator Jadiwall 33 g .2
VN PN I WE T

A8 Hlise maal LK g dvianall yaul gl

(v) s .Qj iclew .4

SO 5 damall i sall Hlise BaaT e CliSa

Transmitter Jus 3al) 333 ¢ Jua ¢i 48y 0

YA
- ‘f’“ﬂn & pall g il slual acaylall 45‘).&31.:#‘9” Dbasall aaladl 5 lay)



LS “ e .
Lele qulaadl & oluall 3,13 43U - olya Jadl i
= B 085

i 3 Bl 5 ylae iy Ju sl Bm s i o ¢ sl o sl 5 -1
Wl (s danit ol yall Tadlly 5 L Al g oty 1 kel e Jua gl A4 Hla -2

II(”\ agnetic field

High signal

) e Jaeasl Bk - (0) IS Sl Jaem sl &y — (£) U<
Non-Metallic Pipes Locator Liseal e e gall 2Bl g aad g

33 < (Sonde) sl lea pladiud Jadul Guyh oo Anaeall je el sall jlie daad
LB—JJLQQLG-’-.‘:‘B?:‘:’&‘}LGJ&‘JBJMJ ﬂ}:\]ﬁ\}&“\ﬁ'&)}mw\ d;\dd\;d\eﬂg&g;dhaj
.M‘Bh}

3y sulal Jals (Sonde) sl 3as 5 Juad — (1) IS

Y4
- emall Cipeall 5 Gl olpal duaal) S 5l ks ) jlusall aalal) 5 5)aY)



SBLAY Jli

: ( Metallic cover and valve locator ) 4zl ey g (ualaal) CiiES jlea -1

,;: Agamadl el3aY) e il Lt
A )
outaes kel Sulaall e 45 g8adl)
\ .
_,;5, . Golladll Alae ] ISy S il D a

\ : J\A\)ﬂ JLQA -2
Sl UK 8 s At e 5 Auindl 5l gl 30 and 6 ) Slen it
- 53 )l il ga e\dilu\ é:uk e

Quickly cover large flat open areas,
such as lawns, roads and sidewalks.

angle adjustable mount T

Integrated cable system for—___
signal, power and odomeler

Interchangeable brackets
allow any Noggin 1o be

3.9 kg.(8.61b) lighter,
smaller, 12V gel cell

(GPR) 13 jlea — (V) Js&

‘ M - &
Sle yuy ol ) eens 5 a1 lids Jaly sl @l ge Jlasl S0 Sles ask
oAl 33a a0 les Lol (V1 mha it dga gl CilaaYl ailiad) lids dabhid

(122l o3 adl s la2as

-

¥ S 3 \' N 4 ¥
i~ 2 i . 4 ]
; P ana.' o
Se -...S“)* geomodl.co_n_l
M?: ve “L.CE? e - A;: o

PR
o

de

DU 5 pud sal) Jloaa yand 00 Slea slasial — (A) U3

Y.
- M‘ ﬁ_e)ml\‘,u‘)aﬂ\ buuﬂ.ﬂ\ ASﬂLIGA:\L}| ‘)L-.nA.“Mu\ a‘)‘JY\

LG—,,AQ ‘TH-MM\ J;\é °113'd‘ SJ\J! @u - DL:\A S,.. e u-ﬁl-\..tGA




le uulaal) e olial) 3 a) A - olia JAAS puiga
S8 s

D bl Jlasl b dasiiaal) 5 3gaY)

: ( Pressure Loggers ) hgal Jawd jlga -1
iy b el bl o anS 5 o5y Cus ASAIL b grall dawaS leall 13 aadiy
Dl Guob oo Al s 4SSl barall uld Clolae S 5y LS ¢ 4gle bgaall
2y i 4y Galall il D (e Lgle sdlae) 5 A el e bl Jead 4y (alal)
oSas L (SMS) At Al y 315k e 5 (V1 Ganlally allail 3y 5k e bl Jpeas el
¢ e gl sl a5 Jleall O 1Y ol jpaall caad AEY) Gih e Al cbldl i

33eaY) 038 gan) i gi (10) ad 5 saall

TECHNOLOG
‘Cello 4

o

112

: ( Ultra Sonic Portable Flow Meter ) i paill (uld jlga -2
Jinois (ot el ball e 40€ 5 2 Cua A0ANL iyl JaeeS Sleall 13 andty
w\ Q\;\Jﬂ\ M@&g\ @CJ\AJ\ UABJ}H:LAJ\ GJL @Sﬁéﬁ@aﬂu}aﬂ\
3 36aY) s3a (saa) masi (V1) pd) 5 peall 5 Sl g Joha e dllaaYl

Y
- ol G puall 5 oy ol dalil) 4SS0 ka5l Lsall dalall o 1Y)



Lﬂb &,M-MIA.AJ\ J;\.é DQAJ\ SJ\A) @u - bl.:u '. e udl-\:i.g-d
B 55 g s

P paa B dadiall SBLAN JalES A i)

Jaladl aame Ay e dhalie ) olaall lSuh apai ) Llla deiiall 28 Q6 das) i) gl
Ll Al A e Jae lanal @lld g Bl Gt (el 3 3ea] S i pe el
p el e el g 8l Qs Jleel 385 3 Aetiad) Lpngiadl G (V) 4 asall JSED
.GIS — a3 A dmal yag Ewaal -1
GIs I kil & e (€ jball Gl ad g -2
AL 73 5a1) B plea Jas 5 IS 5 381 sl 555 Sl sed) Jilaill Jlee] dyiw -3
Axgadl plaal lids Gl g DMAs 45 jaall Bhliall araai -4
Adhialy s grall 3503 Jlee] s -5
- el el Bhlie yaail sl lady) s -6
el e caiSl Jlasd dgn -7
AaSal el il £ sl -8

LAl b ) graa QM\ 2\_15\)4 -9

L) W]
GIS e

Consumption

=] Sl dladl) |

I a - -
Aail] 73 gai 5 ilas alaal) B SBUAN &y )6l 2 gally Sludlial) Jalss
%’5*“:4"*'“ Model = 1 Field Monitoring

DMA aracl
I
L gl 5]

Pressure Management
1
ol jLaay)
Step test

1
] e cadgl)
Leakage Detection

|
Sladlay)

Leakage Recovery

el all A8 yall
Permanent Monitoring

vy
- M‘ &JJ&A\}&-\‘)JJ\ bL\AlA.-AJLSM 45‘)MSL.IGA:\LJS\ ‘)L-.nA.“Mu\ a‘)h\]‘



Lﬁh &,M-MIA.AJ\ J;té DQAJ\ SJH) @u - bl....u '. e udl-\:i.g.d
B 55 g s

: DMAS 4 jaal) hliall 5 cil<uil) a2 ggda

sa3n0 Ay jre 3halie () Ll olie Sl anni ) Leale uulae adl ol Ji88 401 Caags
District Metered Area aw L lle @lhy 7 5l 5 Jaladl

LA G 7 e AU L Al (a1 @l Jiain e sluall (350 (e aell (s
Alaie Call A58 Y (WTP) slis Aalles ddase (e ST (g0 ool

Lo sig ol baaa o el s Lee ¢ 38080 Jah Aallas daae JS (g ol dalids
I
ng.h..mﬁjc&NQMYJL@E«TMMM\DM\MQMMYccj'iid\ew\g
- Al Al Jlad Jaws g

aall ddaal Tas G Aule 365k 2 ke s b lle calae aadl obadl 309 25 ¢ ple (S8
Aeie EOUY) A o) A e b el ol Laxie Laid Lggle oo paad) sl (e

el oy i Ahdil e Caulae ual) oludl 500 i @t 3 Adels SV AG ks
Sl Oladlly ¢ o)Al (ailiy ¢ bl Jie ¢ osagiidl oldl e Gandll diaiade 5
A gilell

Oo Al U JSS aUaill sty Cus ¢ Blaliall aladiuly s 3iee Lle Cuulaa il olud) 5l
(b U Lele s Ll oliall il oS 1 Jaa) G il AadaiY)

LS5 51 (DMAS) (shlie auls Llle Leal 5las a5 ¢ sl L il L) o2 e con
Iy Caagiud (f 50U (e ¢ 30 AL 58y jaal 3lalie ) o) plas s 5y Lesie
aacal Jadl 305 ¢ oladl 3asa JSLie Je 5 ¢ dadaill yall slall olilan e anl ddaiil Juadl
Al e g s Ul sk delid) jlae e oluall Mol 7 lawll ple IS5 Ul

Ko (DMAS) 3hlia o 5000 ALE A< il 3hlie ) da sidd) 38 puds
bl dae gig Jaraall 8 aSatl Cua e Aglled ST S QU 5l (e clSadl) e

Yy
- GA.AM ﬁ_e‘).a.ax\j Q—l‘)-s.ﬁ‘ buum‘ 45‘)“31..1 GA:\L}S\ JMMM\ a‘)b\]‘



le uulaal) e olial) 3 a) A - olia JAAS puiga
1 S8 s

@il Akl e sleall alasind 3 DMAS ¢ Lish sacluall il 5a¥) ald 48€ Juadl 138 Ciuay
il U Lede culaa uall oluall 52y el

e lanll J\JAJJ o\.}.‘d‘ 2\%&‘—}1 U:\ual\ DMAs e\d;lu\ .33\53 uﬁ\.\.} LS

Sub distirct meter
measures flow into smaller
area e.g. 1000 properties

Intake and

treatment works District meter measures

flow into districts e.g.
l Bulk meter 1000-3000 properties
into supply zone

River

Source meter
measures
total output

Y
- ol G puall 5 oy ol dalil) 4SS0 ka5l Lsall dalall o 1Y)



L@-,.‘SG Calaall J.-,\-.Q 013\.43\ SJL\! 4 - ol Uk -~ uﬂ-ﬁ@—ﬂ
S G g s

pSBAY S Jles] i3 LB daild) malial)
fob LS ngie llia aa g 28U Q6 Jleel 8 Gaid) dpallall il il
TOP - DOWN -1
BOTTOM — UP -2
-.;\.J.Asug.\é‘)ﬂ\UA\.@_ALWMM\DM\MuM&TOP—DOWNJ‘WM
ngie gl &5 5 oladl g ladll e lede Jgeand) Sy g deliall sluall 40 daiidl) blodl)
) N A e Al 8 ddaad Aadl 5 g laall 28l Aed s 8 AL o) Y
A lus 8 (e 5 M ot o ded uld e BOTTOM — UP  mgie aaing Laiy
2 Al Clus Al 3 g Adadl Lggle Caulae pall oliall A€ Clun o8 el 30 3adl) s8lal)
.QSJ\;IJ\

TOP UP
“Top - Down”

Water balance
Collect SIV, Componet each water

.

Loss Indicator

5 )

“Bottom - Up”
Use MNF to evaluate

ﬂ—.‘

Down Bottom

Yo
- ol G puall 5 oy ol dalil) 4SS0 ka5l Lsall dalall o 1Y)



le uulaal) e olial) 3 a) A0~ olia Jd utiga
28L8Y) S8

GBEA 303 Lo quulae ) oludl Qi L2 Aagd) sl oy) Adn il
: DMA 439 jaall

leay gaa o DMA il jre dilaie J$ ladin o3 A el jal) B 3al st uagy
aae 5 Sl Jshl s 7 slaally Jadaadl sae st b Gagid) yleadl lids Gilid) las) o
ZPT (s jiuall baall laal O3l DA e z sl s Jalad) o aSB e lels (S i)
5 hsially Copeail il 5 eal uS 5 ARkl (S uel Jdaill zises lae ) ¢
Oty Aulal cla sl Gl demkdl cloudll F3al 5 el e aiS Jleed

- Al Ol Jadad 5 edleall cldlac b ylas 5 Leeload

DA ) ks saaly i)
(il Gls)

pressure management Ja g Allaia) Sl 3 ylas Jao
(Chabil S 040 i)

48l (0 Al A sl Ak il iy o2 Gt [I’*‘* : ity 0 sl s RS
. @] <l
(o0 ASlgind) olaall il g bl 3 gl il nlla g adll
‘P e }:1 dnjw o ; )yl —
a ¢

(o il o)

) B A - ; .

N A— ‘ il " & j S50 ) U A sl e g Gl sl g il i

gl Bl () (clad) Al g g Sl faal s & f
(gl el A ity

(<)

byl Sl g el
adlalg
(o)
3 g S
((hhandlagg g ol

Y
- ol G puall 5 oy ol dalil) 4SS0 ka5l Lsall dalall o 1Y)



LQ.AS Glaall J'.'\..Q bl,j-d\ SJ\J!
BAY S5

4 - olue SRS Gudiga

: DMA 4 halial a9 LA pulaa

il e suladl (any DMA 85 3hlie J @ldl) s die lae¥) 8 Y 5

: L}_“Id\

Jaday dilaiall o sS8 of GaY) 08 Jeaiys oS Lo J didlaie 0S5 7 5Ll s Jaladl e -1

.B‘jm50~~~ ‘_Aj ‘R U:.’-‘C}‘_):\S‘L‘)"A}j\ e —2
BSY0 Y (il sl skl -3

: GIS 4 aal) cilaglaall i Jaif 3

IS dinad) ISl g 8 ae Lgtilany Gll g DMASs A5 jeall (Bhliddl Lail & (38315 daal ye a3y

cad g a ) e ik

[ g ot 350 _ OMie A BB ol il

=& 1:4,500

£ At gy ad
L * =
B \ -+
— - N
- T \
R \
: \

: Hydraulic ANAlysIS (a9 ) Jaaill 73 gai 3 silas

‘f’“ﬂn 8 pall g 1 il sbual acaylsll aS AL @:\L}” Dbasall aaladl 5 lay)



LG-AQ ‘TH-MM\ J;\é °113'd‘ SJ\J! @u - bl.*a '. e u-ﬁl-\..tGA
B 55 g s

e Sdosuedl Jilatll #3gai 5 pladd Gy DMA ity basruall y Cojpeatll cululd dan 2y

Consumption - june 2016

Type (m®)
Domestic 71998
Commercial 1746
Institutional 9754
Total 83498
Network length (m) 12055
Network length MP01 (m) 11328
Network length MP03 (m) 727
No. Meters 1523
No. meters MPO01 1453
No. meters MP03 71
Consumption MPO01 (l/s) 30.72
Q MPO01 (I/s) 50.70
Leakage (l/s) 19.98
Leakage (%) 39.40%

(Y + X ) x Total Losses / Network Length

New Graph

Pressure (bars)
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ILI Infrastructure Leakage Index Non Unit -3
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CARL (Current annual real loss)
UARL(Unavoidable Annual Real Losses)
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UARL= [1sLm + 0sNc + 2sLp]P (liter/day)

Nc = number ot connections
Lp = length of private pipe from property line to meter (Km)
P = average pressure (m)
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Simplified Physical Loss
Target Matrix

Litres / Connection / day
( when the system is pressurised ) at an average pressure of :-

Technical
Performance
Category 10m 20m 30m 40m 50m

<50 <75 <100 <125
50-100 75-150 100-200 125-250

100- 200 150-300  200-400 250-500

Developed
Countries

>200 >300 >400 >500
<50 <100 <150 <200 <250
50-100 100-200 150-300  200-400 250-500
100-200 200- 400 300-600  400-800 500-1000

Developing
Countries

>200 >400 >600 >800 >1000
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Resaevoir on hill

Lower
Higher pressure

pre ssure A\
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( Readings, Accounting, Data Errors )
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