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Table 1: Estimated Worldwide NRW Volumes [8]
[A] Ol sl 53 s 20l 03 05y 2 2> =V Jgr

Ratio Volume(BCM/year)
S (Il xS 20 2 5lks) om
NRW(? i
L. System of s st(e{:l Physical ) mercial . .
Population in input LW losses losses (%) Physical Commercial Total
2002 (millions)  (Iped) input) (%) 6ol Sl losses losses NRW
VooX Jlo Comer ol dilm  CoRl W0l . ol gl ol goa
(ped)  (/)wls (1) )
Developed
countries
Sl 5iS 744.8 300 15 80 20 9.8 2.4 12.2
Eurasia
(CIS) 178.0 500 30 70 30 6.8 9.2 9.7
5l gl a8
Developing
countries
a5 837.2 250 35 60 40 16.1 10.6 26.7
LESEY) J\;Ja
Total
7 32.7 15.9 48.6
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Table 2: Estimated value of golbal NRW and its components [8]
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Developed
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ey sl 58
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Table 3: Causes of Water Losses

[11]

WV T Sl oyl 55 4 Mo - ¥ i
Real losse Apparent Losse
8l ol sl ol
Components
Components of NRW Effective causes of NBW Effective cuases
Sl s o}.\gglekl S e Okl g1z Al
u\ﬁ‘)}
Inapproplr)li?)tgsn;a;ltgr;ilcselslssg(riiggr valves, (Consumers’) cultural ignorance
iz 5o o o ) g1y nlinls ot ol (oS 2t0) (Ko b b
Non-standard or faulty installation © y rty d)
" e {8 : onsumers’) poverty or gree
30’“}?;‘6)\“‘}"““. J&)))‘&La‘ﬁ}.kl&d‘j" . K . N
f (3 ol alss 035 (e site) solasil b
5
L . Poor management (certainty of
Inadequacies in 122 system, failure to llegal wrong doersgan do ff(en ders 0¥ the
collect and record complete dataon  ¢opnections s lini inabili
incidents NECtions - company s liniency or inability to sue or
LS 7 \rY o ol fine the offenders appropriately)
[ B = é o . I
"6”?""'@%‘””’”)%0 S e S pae Sl (il liabl) 2 e i
e il 51 nlin oy Jlas! s i 8,2
Legal inadequacies (ownership
documentation in the outskirts of urban
Slow and poor repair operations areas or the inefficiency of operation
IRV N codes of water and waterwater companies
T T il s gt Sl 5 28 OIK) 5 Cins
Wl eS8 sl ols wb T s Cins (la e
 Lack of continuous monitoring and
inspection of the network, valves, pumps, Failure to make timely records of new
_and storage tanks connections
9 by OVI5 S et 5l 5 Saleny o > Shless) ole b 83‘:4{ o s
53l
Visible leaks = T—— .
inE:Iizggr?trstzgl g Valves, pipes, Poor handling of pipes and accessories atlure to 1m§ g;;?; ; er(szonnec 1ons or
Pipebreaks PUmDR o Sl e i 355 U G
S S i ) . .
S5l .overﬂowas 4y Poorly ma;l;f;l:;grrieei pipes and Management Failure to record timely readings
jf)f’ . J e ket o sl Ll ns faults J.g,\a,ol{l.a.idl)):;sc‘é}w;:\ﬁr,\.c
A Sass O35 2o - R b = omie slbs ) ) ) o
(3 Improper network design Failure to identify malfunctioning water
St Ll o meters
- b s slaysmS bt o
Untimely maintenance and rennovation Poor management
of network components ) gen
S5 152l @Bymt 3o 5 53lat pae R
Mlsmanagemerllltei)vg ([));lc(:ssure along the Poor planning and scheduling
S s )Ly e e Grotly cind
Failure to identify the underlying causes .
of network fauilures PO?F trTalpn?g
ﬁ:l;t)é}dl&uk.l;ﬁjwjjr.\& oo
Poor planning and absence of optimized
Poor m;{nﬁ&fr’nent (?f storageb oYerﬂows routes for meter eaders
O R e 3 0155 558 Gl de s 355 5 (5305 0l and
Non-existence of remote management Personnel
systems of telemetry or SCADA CITOIS .
(for pumps and storage tanks) Meter errors Poor supervision
23990 3 S 5l Sl salizd s ey glbs ool Cans

oSl 5 520 b= (0550 5 oy 1)
Lack of a PM plan
(PM) ©l Sty (05 5 oS e
Shortage of funds at copmpany level

Failure to employ new technologies
Poor management
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Table 3: (Cont’d) Causes of Water Losses [11]
[YV] u\ Qlﬂ::.ﬁjj\ :fj#&;-*d)&@‘é‘

Real losse

=y ol

Apparent Losse
6JALB ol

Components

of NRW

Components of NRW Effective causes ) 2 Effective cuases
w53 03 o (s3] Sl oo 6l S e
-\n‘)}
Poor labor and staff training Informed/intentional personnel errors
Ot 85 ol S8 550l 55 08,8 Cans Ji s LT Slalss
Poor management (non-existence of
updated drawings, failure to execute timely Imoproper selection of meter size and class (to
leak inspections) ensure accuracy)
qijgrusr\i@duuﬁAK)r.u)gqﬁmw 5558 (235) WIS 35l S sl Sl
(b s s
Failure to perform step-by-step tests to
identify high risk zones i/n is?lated areas Poorly manufacture meters
Yo Sy b ablis jasti 5 B4 o8 oo oLl pus ol s cirs
dy3) 3blia s
Failure to detect the root causes of leaks in . . .
the network Improper locat}i:l and mstL;alllftlon of meters
St s i p by Mo Gl e T
Poor manangement (Non-existence of
updated drawings and GIS, Non-existnec of .
continual netwrok monitoring, Failure to Unbll]ed
employ proper indices to schedule leak authorlzqd P .
detection and maintenance operations ~ consumption oo man‘lgance
Jf}rﬁ-r@dh@)f}rﬁ)&xu\ﬁw by 58 glbs Cats e
SNeslizal pus WS jetnn i ley pas GIS (s
(02595 5 b s 0o s g ol (sleas L
Failure t it d 1 librated . o
Invisible atture to puriflsetlrssnallgngz)}:loy catibrate Failuer to test in time and replace
fﬁj“f it o S 5 385 (6 Sulal s Sl aslizal 5 43 pae el eh bl
i Failure to purchase/employ leak detection
b N]?n-rep(()ir{edk instruments and modern leak management
ackground leaxs techniques Financial problems
and pipe breakage p e oo
b SoSs yaney cozi SBAI 5 S GlaolSans Sleslizal y oy 5 pus =
i il S o e e
Selection of imporper materials for pipes, Lack of economic justification for meter
valves, and accessories replace meuts due to water prices
Olilaze 5 b i uls gl ]y conliols e Sl S Cad dday S se sslatll ez g s
Improper and non-standard implementation
(lack of bedding, cover, and proper cover ) )
density) Legal inadequacies
3 b3 83l ) bl it 5 el 512 S s
(S)5
Non-existence of a PM plan B Management inefficiency
(PM)&\&‘_;_,\J‘@Q)M(.» RS ka e Cand
Lack of economic justificatiobn due to low 2= 09 3= -
water prices Lack of Eperwswn
T (S Zad s 4 s3ladl a2 5 e e
Unawareness of relevant organizations and
Poorly manufactured pipes and accessories ) _ agencies -
Slilaze s ) Jar 5 B3 s uJLmd,:Sgl.ulw\j\uo\sjljal.wy@ls\r.u
slxa
Phe

Poorly manufactured pipes and accessories
lalazo g ) csla s canliols kS
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Table 3: (Cont’d) Causes of Water Losses
[\ \] &_J‘ CJL&L? D.L;)j‘ >ﬁ3g(}l&—\~ J}J-? M‘Jl

Apparent Losse
S JbUé ol

Real losse
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Components

Components of NRW Effective Couses of NRW Effective cuase
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Improper network design
St Ll ol b
Untimely maintenance and
rennovation of network components
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Mismanagement of pressure along the
network
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Failure to identify the underlying
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UJTQSJ.L);L;L:C»LAA)..QS
Poor labor and staff training
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Table 4: Water balance metrix for the study area (m’/day)
(m3/day) anllls 83590 03 94 S 5.;\ 43)‘3.& JJ.\.‘; —fdj.,\.?

Supply Input  Total input Output Output Components of NRW Output Output
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Table 5: Cost of different measres of reducing NRW in the case study area (Thousand IR Rials)
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Table 6: Cost of differgnt scenarigs to reduce NRW (milion IR Rials)
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Economic analysis on the basis of the purchase price of water for real losses and selling price for apparent losses (milion IR Rials)
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Fig. 2: Cost diagrams for the different scenarios of reducing NRW based on purchase water
price for real losses and selling water price for apparent losses
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Fig. 2: (Cont’d) Cost diagrams for the different scenarios of reducing NRW based on purchase water
price for real losses and selling water price for apparent losses
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Fig. 3: Cost diagrams for the different scenarios of reducing NRW based on real water price
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