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Abstract

Referring the World Health Organization definition,
a safe drinking water should not threat the consumer
health over the lifetime of consumption. The objective
of the present study is to study the present guidelines in
order to improve the Iran drinking water guidelines. To
obtain this, the present drinking water guidelines in Iran
(Standards No. 1011 and 1053) and some well-known
guideline (WHO, US EPA and the European Communi-
ties) were studied. The Iran guidelines were compared
to the other ones and the different points and values
were presented as tables. It was understood that the
present drinking water guidelines of Iran do not cover
areas such as the water quality indicators based on their
resources and also lack some suggestions about in-
network monitoring plans. It is recommended that Iran
guidelines should be revised in two categories: The pri-
mary standard including the pollutants threatening the
consumers health and the secondary standards which
should be prepared by the local water authorities.

Keywords: Drinking water, Drinking water standards,
Water quality indicators, World Health Organization,
Iran drinking water standards.
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Abstract

Purification and recycling of greywater, as an
unconventional source, is considered among appropriate
solutions for the increasing demand of fresh water and
for dealing with water crisis. In this study, physic-
chemical treatment system (coagulation, flocculation
and sedimentation) was used for treating and recycling
of washing machine greywater. At the beginning, to
determine the appropriate type and concentration of
coagulants, jar test was performed using four coagulants
including, aluminum sulfate, Iron (IT) sulfate, Iron (III)
sulfate and Iron (III) chloride in the concentration range
of 5 to 135 mg/L (as aluminum or iron concentration).
Jar test results showed that aluminum sulfate with
lowest dose in comparison with other coagulants (348.7
mg/L as aluminum sulfate concentration) had the best
efficiency in turbidity removal (98.5 percent). To
evaluate the efficiency of treatment system, parameters
such as pH, total dissolved solids, total suspended
solids, electrical conductivity, turbidity, nitrate, nitrite,
ammonia, phosphate, anionic surfactant, and chemical
oxygen demand (COD) were measured for both
untreated and treated wastewater. Removal of turbidity,
suspended solids, nitrite, nitrate, phosphate, anionic
surfactant, and chemical oxygen demand (COD),
respectively, reached acceptable levels of 98.4, 95, 83.5,
75, 91.3, 67 and 69 percent. Also, coagulation reduced
pH only by 21 percent. It should be noted that in this
study, removal of ammonia, electrical conductivity and
TDS was negligible.

Keywords: Aluminum sulfate, Chemical coagulation,
Grey water, Washing machine
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Abstract

The main aim of the present study was evaluating the
performance of a biological hybrid system compris-
ing anoxic bioreactor and aerobic membrane bioreac-
tor (MBR) with immersed micro-filter membrane for
the nitrate removal from drinking water during 34
days of operation. Operational conditions were con-
stant hydraulic retention time equal to 17 h and 36 h
for anoxic bioreactor and MBR, respectively, influent
nitrate-N concentration of 33.9 mg NO3-N/L, and C/N
ratio equal to 2. The results demonstrated that nitrate re-
moval efficiency in anoxic bioreactor was in the range
of 73-97%. The effluent nitrite-N concentration from
the hybrid system was in the range of 0.01-0.02 mg
NO,-N/L. Both nitrate and nitrite concentrations in the
effluent of system were always below the World Health
Organization (WHO) limit. The effluent chemical oxy-
gen demand (COD) of the hybrid system was always
less than 15 mg/L and COD removal efficiency of the
system was 92.840.1%. The effluent turbidity was also
less than 2 NTU that represented membrane efficacy
in preventing microbial mixture washout. The results
of this research show that hybrid biological system of
anoxic bioreactor-MBR has a very good potential for
removing nitrate from drinking water.

Keywords: Anoxic bioreactor, Biological denitrifica-
tion, Drinking water, Nitrate, Nitrite, Membrane biore-
actor.
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Abstract

Whenever and for any reason the velocity of fluid ceas-
es in the transfer line or water distribution networks,
pressure waves will form in the pipe lines, which can
produce a pressure several times more than a pressure
in the pump station and lead to a great deal of tension
on network’s components, which in turn will cause the
water hammer phenomenon. Today, in every water
transfer project, a detailed study on the water hammer
phenomenon is essential, so that with a full recognition
of this process’s adverse effects, the adequate measures
would be taken to deal with it. This study uses Water
Hammer V8i software to analyze the water hammer of
Mehran city’s border terminal water conveyance pipe.
The study was executed in 3 phases of simulation with
protective equipment, without the protective equip-
ment and with consultant’s recommended equipment.
The results indicate that in the phase without protective
equipment, a great deal of negative pressure builds up
along the water conveyance pipe line that needs to be
controlled. In the next step, various combinations of hy-
dropneumatics tank and air valves were suggested. The
results of several simulations showed that a 2-square
meter hydropneumatics tank and 3 fifty-millimeter air
valves will be capable of controlling the negative pres-
sure along the pipe line.

Keywords: Hydropneumatics tank, Water conveyance,
Water hammer,Water Hammer V8i.
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Abstract

In this paper, research on six chlorine-based methods,
which is one of the most widely used and effective
methods of disinfection, is carried out and the advan-
tages and disadvantages and their comparisons have
been investigated. Also a computational program has
been produced using Excel software, which will detail
the cost of disinfection in different stages to first five
years. The goal is to reach the best of the economic and
technical landscape which is a concern of many consul-
tants and operators. In order to achieve this goal, some
criteria must be determined and evaluated. By produc-
ing a questionnaire viewpoints of 34 experts in water,
water supply and disinfection systems were collected.
Then the importance of each criteria was determined
and using AHP method and Expert Choice software
electrolysis of sodium chloride (Multi-oxidant), bleach
(Sodium hypochlorite as a disinfectant) and hypochlori-
nator (Calcium hypochlorite) was identified as the best
chlorine-based disinfection methods.

Keywords: Chlorine, Disinfection,

Choice.

AHP, Expert

A

AS by 2185058 hgy o riee 8l

T Gobieosr (s 9 755l (oAbl o] !

5 & ke Ga)l.w\ ol)] olBisls )| ‘5...;[.;.;;3)[5 Gl =)
IRl w0l usb gl (piiges o508 (bt IS
Oyl ‘Qlf)f gol.';.m.lf Gladhio ol &85 5% poe g Qlf)f
ebrahim_aboutalebi@yahoo.com : |l ¢ Jgiue 00 g 5

VWASFN A sl s gl
VWASIVITY Mol & b
VWASIVIYE i dy gl

L WEFRWe

Al e,y Py Sl dlie cpl o
Wgyee sledar @lojasS slats, (i Fee s (R0 0
oads Azl Ll anglie 5 colro bilje gy 4 gl
e gl y ST 15800 5 51 ool b ppmias .o
a1, sl Jlo B b cilise olia o Lo oIS ane oS
G G,y 1302 Sl 0all agd 0,5 wwlym ds e fads
6 s 400 oS sl b 5 solatBl Jaie 5l ogeds s
Sl ot Crl @ G lp sl Ol e 5 O slie )
a3 caal i 4t b 058 (605 351 5 B o ol jlene
ol @bjad 5 Syl Ol Cais raasis I e VY
A (655 el (51 lne Cosal s 0 (5 5l ex
Expert ,133ls 5 51 28,5 sae b s AHP (b, SaS oy g 00
(ShlanST (Sge) plab S 5 g 58l slo 459, Choice
@3S slasis; e Olseas sl S s 5 sl o

Wb asls IS al

Expert AAHP « oloj0i8 sla bs, IS 1guals Olols
Choice



s Y

5l eym 9 WY T asl sae oy CL IS (6 las| cwdle
L Lawg VYYE Lo j0 9 (Ede, Y+ ¢ #) el YO/FOY )]
ol @S (VWAZ o VY = WEY elus 9) Tals ololss
ERUON-S L_s & ,IS" .(Black and Veatch Corporation, 2010)
SS9 wo b osls wgm SIS @l 9o b JsUge S & jg0ns
ol 5l (5o S 0)lo 352 VA7 IS 059 L CL
53 OgelienST g (plojass o 1) Ghladsb o iy o5 Cunl
210305 05 50l Ll ool plaisl g>ay ol auhas anl s
@S5S (e, sl 5 o Fomlie plarea IS b
BT 50 9 9,5 o0 )8 colaiul 590 Lio o Jawslsl ol
cuslags Sl Hlosle anl 5,50 MalS ST 59,500 Ceodls
5l el Ole IS 51 eolawl ol 51 S ]
)00 @Yk 53U s Lo slags ST ann 0o Lo 5 -
505,5 (6,5 sl Ol vaze Syl sleails L IS olowl b -
ol 815 a1, Jl L5y 55 458 o Lol s
a3l 0505 15 by o S0 il lelosass 5l Ly S
UV 5 0)ls o5 Sadas g Buile a5 5505 aile) s
(o, ol yo ) Buke lgxe LR
Ol i dolie gl YU SaSansT &u8 L -
Lol cawlio
WS oo 0bml placasgase a5 o)y 18 mlre 5,05 Ll
sl DBPs) il c¥game olo508 anld b jo -
adgs 1) (HAA) ol Siwlgdley (THM) boleglla s 5
S5 7l oals i slao Jasliul sogasms 3l S1as" wiS o
] e 00T B pan Slodlw gl Caliay
Gl SDYgazme 0 cge e 4 de p GLuSTL -
£ gud g0 03D 0 yu0
o 50 2 g )5 Ao bl LSS (B 0l -
lboaiiS S e 5 liolb e Koy o Yl o g0 0 5le
Voo Bssbem O)lge 150 e g Sy Stany e YU,
G axg L (AWWA, 2006) <ol o) 51 jian plp Vee o
e lejl tzmas 5 iy e ool s e
Colypo & alizee b Josdlygiws (paas b olpl o lasti!
39290 glao lasbiwl (18§ L5 o b 55,08 S wiles )57 wdle!
sl @lodly Sl el T (g 5lolls ol

AT Ol o o ke pas Jlo

Yy

doddlo —

o Col abs Gl Sole et OISR Sl
oslitnl &b jl a4z g pelias O )jg0h 4z 039l O B ras
Ml D3lg5 oo guydS b (59,8 cblogy dwlie sly ol
el b (OYAS Vo)) o laibial) o5l jlasay 1) ol
$lsp 5 2l Sl e 5 Sy Ol Sl Sl il
(WHO, 2016) Casl ,&5 5yseken VYIF S50 53 4Vl 04
5 Bosel 5o @M VAVE Jlo )0 o090 ol oy
alsT T sl il (it ] )0 ey VYED
Loy SBrae ol ad peas (WWAZ 0T, ikl
SSiglser 5 slord (Suid Jelse o col (T (Gagali]
eelsT b g Brae a5 wil gam o o] cowsslS o, 5
sl Gl b GawelisS jo pludl glp Sew as,le o
OYAS O bl ITAS 1Y) s i) Wi

Gl glaig; 5 ol 59y 2 glod i Slagios (55l
il ol s almil Gl cdls 1 o b 5 lsjuS
&Sl dlge Bdo s aile), Jiloay (SsSe IS ol pae
2 el Grizmer (S glaanls 0 pae
leond G 5 6555 5 (2Ll O jp0n; 5550
ol glanlllae S Ll ol 42,8 ool (650505500 5
slaghs) Ol 5l ey e 8L 9 SRS e 59y 2
Olelg &gty (8 5 oladl o)lge ()] 10 45 (305 gy
Lol g )10 p0 pan ol s cyols (56 ol ool ax8 5 L o
lal38le 5 S5 4 Ayl <35 (53 Vb izmen 5 ol ()
sl 00 ol ¢ 5 a5 e

Sezge slagts; olamdly (28 anslic Gadod (nl | Sun
Cales o 5 ol gle 5l gy e oL 5 S b
Gl 5 4 o yeS b plle Saselal Ol 4y o,
ilise (sl by, g IS 4 Cond (S sl s el 5]
Slagisy 3 ol coSeyie o alojals anie 5 Eon 35
3 as > e 50 okl Balgr Cawody caliee Loyl g 65UsS
Syl ol cnl Ghlopo st 9 Graaio b axlas 3k
aol iy SaSas g oals aizlid (6,8 pmonal Sl oo
00l (5 slanz Sledbl als Ll jo gl ge (5,15 05
>9) Slaolas syl o Expert Choice l38ls 5 oS L

gl oo (guze> AHP

e
Mo 5 T (putigo 9 pole 4 48



Cl ,+H,0>HOCI+H"CI~ ")
HOCI < OCl" +H” %)

(A 52) 599 Lo Sl guu —0-Y
5 asls (gloole Ca(OCI), Jgarp b oSt oncdS
oiy93 aS wdlige LIS 5B Al WS o b (SO p0nhe
)y Oy g0l i g (g yiwd ,0 IST/LED L Yw o]
St 52 85 s o0 (98 el la o 3L g5
g Ol 4o 5 a8 (Singer, 1999) wigl o J> <l o

S (o0 SO

Ca(ocl)? +2H,0 — 2HOCI + Ca™ +2HOH~  ©®)

(5 ) Hoils 595000 —F-Y
ol Hoilo IS g (g, alie MlS g5l g 00 59,
Cewl ooy cud @ g aBlo ol 5l e i Jawgy oS
3 950 ddg Dllioe (0 S 5 el Sasgame 15 5l
Db en A5 e 59y 2ol Uiy 55 5 o
IS 55 e cnl 50 B by, wile (0) o)t anl )

=

ol

Jols of -v-¥
4 a5 NaClO Jgo,8 b oloonds slosle oo IS g aus
A Cale b Jolome & jg0a 5 090 00 4185 o0 Jol5 o ]
o5 JYj Johome (nl0gd o ddpe (o) w02 VOB Jlud
Dol 53 glylo g ey 5 SLlS Daday o) 4 Jleie
plxil (7) dal, @b oS o lSsnn g ol IS

:(Singer, 1999) Sgdi oo

NaOCkH20—HOCHKNa" + OH ®*)

S92 90 B g, du lin —F

3 w0 5l A lio —1-F
ssbie () oad (pgad | NS D jgoay 45N Jgaz 5o
(2L )li8le 3 9 AHP Jodog (g, (sl (oomlin (5959 &5
oo glyzinl (5555wl 5l a5 alise slaby, (S
(g3 VAT S (g3 adliy 5 Lo poe lojlu) ol
el ot o0l gamaiwd O s (AWWA, 2006 1 YYQ

L
AT Ol o o lesd pad Jlo

v

(S 4l ») o990 iy s sig, -Y

(ColownsST o) plab Sod 3udg SN -V-¥

Hye 35 5 Sad 5 0l 5dg i8I ooy ST glojass
Sad Jolore 59,58l 51 EilawnST g Jolore sl 7 5kae
A58 (S g o aS Lo yed Ol L (s 0y,J85) plabs
Llojass wloS 5 5l dbglse g oad adgy el s 4o
ClO-) oly1 IS LS 515 195055 dlge ol (ool ppaw o]
SlaS 55l oYU polie g ools JSis (Jslxe Cl s HCIO
g 05S | Ol Jolomo o3l (Jalore IS anSTgo asile Koo
Sy 3929 o 50 Jeloe oy

(roalS” o 1S gu2) plabs Seod jud g Il - YY"
Ozl Joe 1 G ol 0908 b o ahas
o 9 e JUSIRO L NF olid (6,5 s axly o
S Jolome ooy bgle 0y 90y Sad b o it ralS
Seas 5l xS Joloo o)y (sodgi Sad Jglome 055 00 g
S5 539,908 5 g i Cu S gna Joloue L] 0 g 0as
SYL 58 G399 5 3,5 5l G el 35 40 g 00
Glwdd, lgp slronied SaSay 5 oo (gilulaz 35
lg 4 pgees 5 00 0y Jltdh 51 5ply cdale ay b o

D9l oo dxld
25 Trba anlge 39290 e cpl 0 &S plaan] B

o

NaCl+ H,O0 +2e - NaOCl+H, o)
NaOCl+H,0 — HCIO + NaOH 1)
A E Ty

Dl s (IS5 HLad Cod ylre yo e g0y IS5
Pl b B g, 5l e rdlop b el ST et
&b leslatnl &jse jo jlu e oiws SaSTL 9) (55
ookl &5 lp |y camlin 590 Vb slacod b ol
e 9 99800 Gy ol 4 Sl lawgs IS5 led o
DS on IR esliinl 9)50 plojuS sl Lde Jolowe
el 25 Tt dnl o0 9525 A e 0l o &S ploanl B
:(Singer, 1999)

E——
Do 3 T (pukigo 9 pole 4 8



03,51 Jlo lsieds 4l ,o 2 Yoo 9100 Gl iy
o 4y ST Lasoma 1 a5 sl (gliols y g5 45 cos
03l (639,525 wlwly g 00g Bllaxl LB acl y ol .ol
Jol Jo (IS slaau o pjled w5 adsl olse anje ons
Tk S o B 55 iSile (oS anze 5 Jsl Sl O
dloee Y 283 b 5 Slegil 90 1) cnSia e 2 sl
Ohloye e ojglive b adgl Slga g oy 5 (slaaiysa oS o
sl H S By O j508; o0y b SOES  l g p e
Shoyiom Bl by cundS b bapdaul) ol oals a8 3
(g
2 Jls 2 2103055 gy 95 s oaalive a5 j5bilen
31 he) (A ped gy 4l 0 i VO (o3 050

g aslul (hlo o ype )l 5l ad 5 a5 A sl jlas )
il o ol ol olaaiie

aile) ol dszee Loyl 4y SalS a5« les e JLome 4o
S ()15 oo s> 25 JB D136 S pH 5 Leo
el ooy aid )8 s o ey bl 0 09z ge yloj ko
O 0 oS Sl (Gl bl Cole o sl Sl (S
9290 Sy dlge olmlx g )lo)lbl g ()l po e
ol s Gl ol sezgay olojaus cole jo conl S
AT b 4 00 as ool slge a5 sl Sl bl 5 T 4o
590 o0 39z 9a (ylieglla s 5 aisle) (lojaus

©obaidl W o I duw o -Y-¥
YooV sladgozr 09290 sla g, solatdl anslio sy

o o 3l (2105055 Sy sl - Jou

Jols o oA oS 5 5 gl Hgo 5y !
9 " ope J -
2Pl g 0 2P S gd i S S g Ol
. ; ] ; ] & aily) pled oloj
B FOLY Lyw | andsFOLY- Low | andsfobv. Low | andsv LY. Lym wids Yo Lyw aids ) Sl i
(IPH 5 35250 Lul,3
s b Ysb b SYsb bs SYsb b SYsb b Sk s Fale
Lgie bge Lsgie bgie by 5 Send 3 Shoe
oS B o5 B o5 B ol b oS oS Solo 5o (el s ISl
) ) ) ) ) Sl el Sl S
b L b L b LS b L o oS o> ) i
(5l olge 3dg)
o, o, ol Jlgss gt b oo b Ol easd 5 (65 520 00 Sdges
obj k> ol k> ol k> ob; il o5 b Olrl s Sl
Lgie Lgie Lsgie bgie bgie ol 00 5 4ol o (Sassy
il il o oL ol b ol (b Sz slo)lib & (Soly

(JUs & Jlo) 4l jo pud 100 (20 gl golaid] o 51 (10 5uiS o Jig) dubio =Y Jouz

0 Jgls o 120 oo lS 5 120 S 55 oS gea0) 5udg I g sdl
(96 159,008) (jdS 31 55 9202) (o (Ol (S g0)
\t 0 Y. 2 \g f- (M%) L5 5,90 colae
Lgte bgts Lgte obj ks ol ol 35 3590 )bl p5ly)
oo Yoo oogoons Yo ooogone Aoogovogone VDo v oeren Yo oeroogone o3y 5 olKiws adgl oy 3 anse
Ly
Y Y, v Y, v Y # Ve CaSayin 3 08 3 S y9e B3
BAAY Yaa¥ vaa¥ YVA Yoy OFFY (oo ;5 p,55hS) (5 olgo ) 5me
- S0 v S0ce oo Y Veooo YV Y.V (b o5 5kS) (b pan Slge a0
YYXYYASA YVOAB-Fe YVOAB-Fe ADOY S+ - FYNDF - VRSP ST olo )3 (5 pan Slga di3a
Vo o oeooe Voo oer e Vo v oeeoe Yoo oerse Yoo oqree Yoo oeeee N S FSVPSVIPTISTY
ADAASF -\ & VOAY Y FA VXOY e Y FA IR FAIARE Yo YOBAYNY - YAYFXOAFA Jol Jlo ,0 JS ausa
YHAANT A BEYDN Y F- e ONABN Y- APSL AT REN YOYVANY S - FAMYAAS- - Jol Jle 8y JS e
\iZ T YFA YA 81 Y-q B 50 caSayta | olojass anje
Jb
B BT

AT Ol o o ke pas Jlo

Mo 5 T (putigo 9 pole 4 48



(JUy & Jleo) 4l yo pd Voo 90 (610 oobadl yisn 31 (2105055 Loy sl - T Jou

0 Jols o 170 Sy 170 oS n 555 g5l g sl
OGPl g 08) | (S o 1S 902) (2w S0 5902) | (lapwsT (Hg)
e V0 Y. g - - (M%) 55 3,50 colos
Logie Lwgie Logie oby s ) ) 3 9550 3llel 1)
Fovgonngons Voeeooogons YEeioongenn Ao vaooocros Y FBo oo Yo oarsogene Lo pjlyd 5 ol adsl o 5 anse
Ans Y,V Y,V Y & Vf aSayie ;3 0,5 L3098 &)
£AaY - (PN (PN Ve vy T YYOA (olo 13 p,5oLS) (B yan olge ime
£ ZRER FOe Ve Yo Y- (b, p S okS) 5 pan olge aijn
LAY AL IBAMAAS IBAMDAS V- FA AXAAcA- 1040.0Y - ole 55 (B ypan olge a3a
ATATRRIRPRIR AT YRR ATATRRRPRIR Yoo oceoe AATRRRIPRIRR YO s oeeve J-;-‘“)'.!.}Lﬁ)b)iA)Q).‘u-L}“
40T OF FAA IBASR2PaS \PZaRi2rae VYYFADYS - Yo 0e YYPAF. TeYONPENE Jol Jle ,0 JS ause
FAFONVYSE. | YAYPA-YY-- YXEFA-YY - - YAAFNAAc - | YEOTAAFA- - BAYONTY Y-+ Jol Jlo 0 5o JS anjn
Vey ™ Y s Ny Y22 Jlo 0 53 caSeyio ) alssus ause

2O g oolaruwl

-0

o5 5 05y (395 Qe & x5 L IS (6 St
5 SrSpeea ple ) oad zihae glajlae (39 (S
Sl oy & g S peeal ple [0 05d oo colaiul Lol
b)), gaaddsl b g 99290 byl o 1 1) S
SrSpeea slaghy; o cwl (o wix el ke
ol 5l e, 5L 1) 83 sl TalBuis le ety L
Slp b )lpl a8 Tl abads Ll B9, ol
0 oS e (Sl Cugll s 5 odezmn Slas 25 e
el gy 0 560,59 (0 ¥ ogae (Saaty, 1980) ol
Lo Tl )3 el Jlgtnl (295 dnalie 3 09t (l (ol
ol ol il Lle 0ed o gaiaiws e g

0 GG rizeed § Jlo o S (6l 09250 sl by, e
S Yo o8 edgame 4 Jols ol (olojauS g, ol Jlo
G0 N5 58 g Jol Jbe 5o gy crsadroa (9 de a5 o
a0 (o) 2 b St 0908 (2 48 pods 980 Sl Lo O
Sl g wS oo Wl | (ol (285 )b (o0 (oLl Jlase
J.SGA ‘\.\.u LgoL»a.»_’B‘ 45).0 u_:jLa.uo L)"ﬁ) (0 099dTo y»
it Jedoar Gl 9590 Colie )9S Sl gty 4 Y
i 438 50 (0o b B b g S Sl jsba)
uLH»lDLA B ‘) Q—l Q‘yLSQ o) Vuo..ﬁ u...m..lo L| 9 Gl 000
e ool 5 3 sih 3 sbaens 35T 5 Ll
olaxdl Jlai aladi 5l S (6 S a9 oot Ll anglis
A by 5l & Sl mly p Jle jobody sl 0ads (o)
Bl ol Jlas! ollas Ldsas g0 edgame jo 5585

A by e

g ¥
2R
30013 3] |2
3;1 3 i o
SR 3] |2

HMEEARE
7. 74 =
13 i o)

Ol 2 (Sa8l

’;

slaylib 4 Sy

e

apal g gyl 53 STy

[V LIEVIN Lrwees

Lo g (2105055 G o9y (ol poadd LS L digos —) &

L
AT Ol o o lesd pad Jlo

Yo

——
Do 3 T (pukigo 9 pole 4 8



ol sl a8 (ST 58l 5 0 a5 (i Slo 50 (605,18 5
IS o 6l il ol sty b oo o0 dsgi yslate
az 0 WSl polae Ll o aeb iw s YF 6)51éo? L
ol 000] Cawsss ¥ IS o Coonl

Expert Choice ,I38ls ;3 ;o Sledbl solas 30,5 19 51 s
Seb (29,5 Ll 50 )l Ble 5 Lo 5o lie e (b
059 -l 5o Cewddy odld (gaisdiws Oyg0d ¥ o ¥ sl IS
ax shls Lae o as conl fpl samslis aylae olys
S o () 22mpltS S 55 5 2Bk e 55
S 4 S il 3 (gl Jlat Sl (Sgdeas o Slee
ool 19,95 5 6 5Vl Sl 1 Sl ol 4 (Sl
o)l beln 1y alisee sl g, 5 a5 saucasll
el 00,5 (g5l e

G —F

Expert Choice ,l38le 5 (29> 5 spSams & a5 L
Shom 9 Oy e “SdlanST (ge g iSID
5 psms 5 p90 Saslsl il IS 000 5 «Jgly b o
ladalis anpex 4 4z 55 b d92 g0 (2lojaiS lahs)
) elal 39290 slajline Coenl g oLl (23

At gl cpl j0 0 ol 3l

8yl ¥
Ol gl ddlaze Of o8 o Slopl axly ioailen 05,5 5

Priorities with respect to:
Goak: dlorinetion selection

disinfection performance
safety in water

safety in site

shelf time

Operation and Maintenance
contact time

dispersion in iran

cost of first year

cost of the 5 first years
Initial cost

dispersion in us and europe

Ban Jgl e o a8 caul saalie BB Y JSS s aslllas

e Jo sloan 35 g Sl 3 5 o)l pgs slaw )
Bgod 90 Lad 0gaS Ldody el ool Soleds &yg0
Ll 0033, ol 1 5o 25 dwolie
waase sl 3l 51 o a6l glaeli i b aslsl o
WYl Ay 1055 a5 (2030 5 o a0
oy ael i a5 cased e pladil o jlaibinl jebay L
Cowl ;8 E3g Jlwn a5 020 Fuwly Jlgw 7 4 b 0iS o

ol Jeed Sl 09500 Vb jlews Sludl Gl Jloi>l g

o ol e &S el et ()8 slasli iy

525 510 e Cunnd aabi i
i S JooS oS (e
st pl die yo collad ail
S 3l Ve (I e goae L) 5 Jsaz slo s 5l ol o Cosal 4z o il
Canonl 4z )0 Bl L)
oIFY (4t oles lo; )
I & Sl I Y
AIAY Spieas o,Slec v
\ ol jo Sl jlas ISl ¥
23 et 3 615 0 gt s
N [ X 2
oA Sl 55 STy v
IV S0l 5 gl o (SaiSTy A
Yiso S sla s 4 Sy g
fiov oJsl anse ).
s Jlo ) b3S 5 gy JS a3 1
YIAA Lo B CidS 5l g JS ayze VY

3l oo..i'a‘_;)gTéoq 0 35 4ol giow y3 9 byl Comon| - ST

Dependence on world markets 052 |

Inconsistency = 0.00001
with 0 missing judgments.

Expert Choice 33| p 5 lawgs jlmo w0 (0] cound -V JSC0

-
AT Ol o o ke pas Jlo

12

e
Mo 5 T (putigo 9 pole 4 48



Synthesis with respect lo:
Goal cloinetion selection
Overall Inconsistency = 01

Mudti oxidant 258
Sodm hypochloite 1
Hydrochlornator 1
Calcium hypochlorite .1
Electiolysis (hypo) 1

1

Gas

Expert Choice |81 o 5 lowgi a0y 38 o 33l cyunni —=F &

Fifth Edition, John Wiley & Sons, Inc., Hoboken,
New Jersey, USA.

Singer, P., (1999), Formation and control of disinfec-
tion by-products in drinking water, AWWA, USA.
Ede, A., (2006), The chemical element: a historical per-

spective, Greenwood Press, USA.

Saaty, T.L., (1980), The analytic hierarchy process,
McGraw Hill International, New York, USA.

WHO, (2016), “Deaths attributable to unhealthy envi-
ronments”, Visited 15 March 2016, http://www.who.
int/mediacentre/news/releases/2016/deaths-attribut-
able-to-unhealthy-environments/en/

L
AT Ol o o lesd pad Jlo

v

P Ol Sy (old] (lgo)) i (bl
ol Olaasie s GLalis )5 oolos 5 O Gush jsline o5,
oo b 03,85 pg e 993 anijle slaskdn Sl L oSl
085 Brbp o g 09 oSS ) brasbfin py alog> 4
9 R 208 SLlE S8 Glind g oy (0l Sla Sl

bodhes o —A
1- Carl Wilhelm Scheele
2- Verbal
3- MADM
4- AHP
&=y -4

Joalygiwsd” «(\WAY) 528 55, 4l g Copae lojle
5 ol sbabadia o 55 sbable wls
Copde lojle FVY i oMol slaailsaibas
Ol ‘Q"ﬁé’ O3S Gy aebyp g

oKisls k_)‘)LaM—U‘ codsls 59 /é.o.? YY) “p (G y
.Q|ﬁ| ‘Q‘).QS ‘Q|).e:5
Oialyg VY o lailinl el O Kielaog Ko
Olr! Ol A6 oty

American Water Works Association (AWWA), (2006),

Water chlorination and chloramination practices

and principles, M20, Second Edition, AWWA, USA.

Black and Veatch Corporation, (2010), White's hand-

book of chlorination and alternative disinfectants,

_—
Do 3 T (pukigo 9 pole 4 8



Journal of Water & Wastewater
Science & Engineering (jwwse)
Summer 2017, Vol. 2, No. 2.
DOI:10.22112/jwwse.2017.89374.1024

(Swgo g pols
SHSb g T

w0 9 pole A gl
M g of

Using and Development of Regression
Models for Predicting Pipes Failure Rate in
Water Distribution Networks

Sonia Ghasemnejad' and Homayoun Motiei**

1- M.Sc., Faculty of Water and Environment, Shahid
Beheshti University, Tehran, Iran.

2- Assistant Professor, Faculty of Water and
Environment, Shahid Beheshti University, Tehran, Iran.
* Corresponding author, Email:H_Motiei@sbu.ac.ir

Received: 13/6/2017
Revised: 24/11/2017
Accepted: 29/11/2017

Abstract

Pipes failure events in water distribution networks
leads to leakage of water. Failures cause the loss of
significant fresh water and investments losses. The
most important parameters of pipe failues are: material,
age, length, diameter and hydraulic pressure. In this
paper four statistical methods have used for analyzing
pipe incidents, with the goal of estimation of failure
probability in future, with finding the most influencing
parameters on the incidents. The statistical regression
models used in this research are linear, exponential,
Poisson, and Logistic regression models. For evaluation
of these models, the data of a region in the District 1 of
the Tehran Water and Wastewater Company with more
than 48500 consumers, total pipe length of 582702
meter, different materials and diameters were used. The
results demonstrated that the logistic model has a better
performance than the others to predict the future events
with a higher probability.

Keywords: Events, Leakage, Pipe failure, Regression
model, Water distribution networks.
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http://www.wrrmod2018.org/

10 — 14 March 2018

Lac Beauport, Quebec
City Region, Canada

Water Resource Recovery Modelling 2018

http://www.granularsludgeconference.org/

18 — 21 March 2018

Delft, Netherlands

IWA Biofilms: Granular Sludge System
Conference 2018

http://www.waterloss2018.com/

7-9 May 2018

Cape Town, South
Africa

Water Loss 2018

http://www.iwa-network.org/events/10th-
eastern-european-iwa-ywp-conference/

7-12 May 2018

Zagreb, Croatia

10th Eastern European IWA YWP
Conference

http://www.iwa-network.org/events/the-
2nd-disinfection-and-disinfection-by-
products-conference/

14 — 18 May 2018

Beijing, China

The 2nd Disinfection and Disinfection By-
Products Conference

http://smice2018.com/

23 -25 May 2018

Rome, Italy

Sludge Management in Circular Economy
(SMICE)

http://iwa-let.org/

27 -31 May 2018

Nanjing, China

LET 2018 — Thel5th IWA Leading Edge
Conference on Water and Wastewater
Technologies

http://www.iwa-
network.org/events/ecostp-2018/

25— 27 June 2018

London, Ontario,
Canada

ecoSTP 2018

http://www.hic2018.org/

1-6 July 2018

Palermo, Italy

13th International Conference on
Hydroinformatics (HIC 2018)

http://www.siww.com.sg/water-
convention

8- 12 July 2018

Singapore, Singapore

Singapore Water Convention

http://www.huussi.net/en/activities/dt-
2018/dry-toilet-conference-2018/

20 — 24 August 2018

Hiedanranta, Finland

6th International Dry Toilet Conference
2018 — Supported

http://www.worldwatercongress.org/

16 — 21 September
2018

Tokyo, Japan

IWA World Water Congress & Exhibition
2018

https://www.udm2018.org/

23 — 26 September
2018

Palermo, Italy

11th International Conference on Urban
Drainage Modelling (UDM2018)

http://www.iwa-network.org/events/xiii-
latin-american-workshop-and-
symposium-on-anaerobic-digestion-
daalxiii/

21 — 24 October 2018

Medellin, Colombia

XIII Latin American Workshop and
Symposium on Anaerobic Digestion
(DAALXIII)
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