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Abstract

The aquaculture industry has experienced the fastest
growth in the food industry with an annual growth of
8.9% since 1970. This industry has grown steadily over
the last five decades, supplying nearly half of the fish
consumed by human. As the population grows, one of
the major challenges ahead will be human nutrition.
Aguaculture can play a key role in tackling poverty and
hunger. In sustainable aquaculture, the water source
(quantity and quality) is important so that optimal fish
production depends on the physical, chemical and
biological quality of the water. The limitation and
reduction of fresh water resources, population growth
and increasing demand for fishery products have led to
unconventional waters to be used in the aquaculture
industry. Unconventional waters include recycled
water, wastewater, and saline water. In different
countries, these water resources have been used for
producing aquatic species to provide food and protein.
The most important limiting factor for the use of
unconventional waters is their quality which can be
used for aquaculture after physical, chemical and
biological treatment. Due to the limited water resources
of the country, the use of unconventional waters is very
effective and efficient in drought management and is
also one of the ways of developing the fisheries sector.
In this paper, the necessity of using unconventional
waters in the aquaculture industry (fish, shrimp, algae,
and Artemia) will investigate.

Keywords: Production, Aquaculture, Water quality,
Unconventional waters.
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Abstract

Dez River as the main source of water for agriculture,
industry and drinking have particular importance in the
north of Khuzestan plain. Dez River passes from
different areas such as village and industrial cities, it is
possible to enter many contaminants. So, water quality
studies can be very useful. In this study, samples from
14 stations in the north of Khuzestan plain in three
periods (low rainfall, medium and high) and analysis of
anions and cations, heavy metals and the pH of water
and measuring hardness, conductivity electric and total
dissolved solids, calculating the evaluation index of
water such as saturation index, permeability index, the
percentage of soluble sodium, sodium adsorption rate
and using charts Wilcox, Piper and stellar and
compared to irrigation water standards; regional water
situation was evaluated. Finally were determined
characteristics of water at each station and the
restrictions on its use for irrigation. According to the
results, all the stations are in the category of S1C2 and
S1C3 and no limit to irrigation. Water of region
containing a high percentage of nitrate, one of the most
important factor is the high level of cultivation and
unnecessary use of nitrate fertilizers. Among the heavy
metal, cadmium in only a few cases were exceeded.

Keywords: Water quality, Dez River, Chemical
characteristics, Heavy metals.
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1- EC: Electic Conductivity
2- TDS: Total Disolved Solids
3- TH: Total Hardness

4- SSP: Soluble Sodium Percentage

5- SAR: Sodium Adsorption Ratio

6- SI: Saturation Index

7- PI: Permeability Index

8- KR: Kelly’s Ratio

9- MAR: Magnesium Adsorption Ratio
10- RSC: Residual Sodium Carbonate
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Abstract

Dyes are one of the most important existing pollutants
in textile industrial wastewater. They are often toxic,
carcinogenic, teratogenic, and non-biodegredable. So
the aim of this study was synthesis Fe.Oz@SiO;
nanoparticle and using it as adsorbent for the removal
of acid blue 92 from aqueous solutions. In this study,
the electrochemical method for synthesis nanoparticle
was used and characteristics of nanoparticle were
analyzed by SEM (Scanning electron microscopy)
technique. In this study, the effect of the pH (2-11),
contact time (20-150 min), nanoparticle dosage (0.02-
0.14 g/L) and concentration of dye (20-120 mg/L) was
investigated by one factor at the time method and then
was optimized. The pH equal to 2, contact time of 40
min, and absorbent of 0.08 g/l was obtained as
experimental data correlate to the pseudo-second order
kinetic  (R?=0.995) and Dubinin-Radushkevich
adsorption isotherm model (R?=0.989). In optimal
conditions, Fe;O3@SiO, nanoparticle has well
potential to quickly and effectively remove dye and
simply be separated from the solution by the magnet
due to its magnetic property.

Keywords: Acid blue 92, Adsorption isotherm,
Agueous solution, Fe,03;@SiO; nanoparticle, Kinetic
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Abstract

Managing operating pressures in a drinking water
distribution system is essential to manage actual
losses and some of the consumption components,
to control the frequency of new leaks on main lines
and to splits, and to increase the life of the
infrastructure. The average pressure of the area is
a key parameter for all calculations and modeling
of the water distribution network, therefore a
systematic method for measuring the average
pressure region is necessary. Due to the FAVAD
relationship (leakage of fixed and variable pores),
the leakage flow rate changes with the average
pressure of the region. The average pressure of the
area during the 24 hours of the day changes in
many systems and zones, as a result of which the
leakage flow rate also changes. Therefore, Night-
Day Factor (NDF) should be calculated to convert
the leakage rate to the average daily leakage. In a
DMA, the average pressures per hour as well as
calculating the leakage of the FAVAD
relationship is easily calculated by the NDF from
the formula "Total 24-hour leakage divided by
minimum leakage".

Keywords: Average zone pressure, Nigh-Day
factor, FAVAD Relationship.

ole 4 o
AL 4 UT e 9 pole
ARl FA-YY Slxis o oylad iy Jlus

b el

-39 3958 g 4>l lwgio jLAS apwlxo 9 2L )
Sl 2597 el Julo 5o byl o 5,15 9

TSl 9551 7 S swgn e

Cdyy00 ualS g S e Dledd (B pas Co e j3S e - )
Ol o938 2938 il DML g T 2558

GolS 5 (S te Sleas iBrae Copae by Wln)ls Y
Olpl aina3 2938 il AL 5 Of 8,8 ol 2 jan
mousakhani.a61@gmail.com :_Jues! ¢ Jgims odicms g 3

VWAY/- Y0V bl o g b
VWWAAWNE =)ol o)
VWAANVY e w5l o,

RN

v

Slr b Ol @555 el Sy 5505 0 gloyLid Sy e
S Sras gaadlse (Fp 5 (8ly slocd) o o poe
Slleisl g ol bolas (59, » Wz glaceds g8y Sl
42U bawgio Jlad col (55950 Sl 25 61 oo 38l
Sl glagjloJan 5 Slasls plos gl golS Jial)l SO
Slp Slots gy Se 3551 cplpln ol Ol wg
ol @ 429 b Sl 5900 4l hwgie [LAS Al
SLad b cais by 75 Geito 9 <ol B8l 5l ) FAVAD'
TV sk jo 4l hugie jlid 08 o jdd 4>l lawgis
WS (oo et Lyg) 5 Bt 5l (55l )0 5,8l el
Ol 35 (oo 5 T L 5 ot by 5 ol A 0 oS
H$S B b alig; bwgie Cuis 4 ailed Suti 5 o ol
S8 S o3l Jhue 4l SO 50 09 dwlne -3,
Oz 9 Sele o 50 bawgie sla)liad aculoe b it 3,
Eyome Joo,8 5l s>l FAVAD  alal) 5l cuss alows
Dy oo Al Al i JBlas ety atel Y clis

=595 5856 FAVAD ala; >l awgie jLid :gunds olols

....



(Lambert, 2013) col axeds )l o] ale sl p Slodtunns

4.3.>l.§ Ja.wgﬁ.o )L.'Z.é d..).wbu -\-y
s SG Slp Lawgie [La8 aale (SSx ) Joo
polie o wns e ol |, 255 5 55 5 ol ol
ovgy Su e Sl alllas jebay slaS e (ol Pav
razie (595 Ol @l bawgio JLid S5yl 5 08 pamie 05
Glp Pav lawgie (Lis .cowl odls Carogs Y-V iou ,0 0,84
sl s O] 53 095 IS (59 amsgie )i et JS
50 aS WS oo ola ol el ezl ol cd, 08 5,5 09,5
L yeeks pobadl Ve clleasl JBs ST dapinnn i
Bl Sbleiil g9y » (28ly locd ) jan o flien bl i
olass coads 0ol >y Fig e plply wldl walys
y bl Vool S ableasl JBs 81 Ll el ol
ools g (533 5556 (el ity 361 ol bt (55,
e | o (iogksS) 03, aslys Lol bglas Jsb oas
bugie gla)lad jl s (59 Lawgte Jlid anlne ( S5o5
59 Sl ciloals sl wiww j3 a5 olayg) 10 8 34 pasie
(shol bglas Jsb o azgi Ll lacsls b 09 ¥ Jle o
@Az b ols 32 4l bugte lad 5 cllbeadl J&s
)90 s (S Lawgie L8 5l b))l g0 bl J&s
55 ooliziasl Slletil slass [51 12e 0+ Y T o Sy axlliae
aS cpl Jdods gl solawl Lol bgls Jsb 51 0 OV/D 4
oshS ol Ve 5l 58548 ol Lol bglas 5l seglS
e ol e B0V 00l dwle Hlade ol Lol bglas
3 B e ) &S el bl slaws bl 2059
(Lambert, 2013) ol oals 0018 zrz 5 e Jawgie Lo

AZP auol Lo alaiis iy y25 Y-
S Ypon) ol (Supd Conbsn Sy alibS

oialel plsaedr (o5 b lgi oo L oS gl (e 5]
s5bd 63955 Ol S bz s 5d rhe 4l by jLad
ol OMSho (2 pvten 1085 (o8 et (Shad g &l el
Ol ol oo 8l baiigl > 10 4 (onisd 1,55 ailawlie)
S adai sl )Lid haugio sl Lawgie jlid oS ol 5,8
PR Sy ggdge (nl Sl (S &S oo tenl (63455
#1515 0 DS g S8 slagygs o n sln e

doddo —)

SO AZPT 4ol Lawgie akads 5l solatul ez 4 dlie pl o
b yo Sloslons 5 oy Geizp g 0 o)Ll a0 (g0 ]
=39, 5951 b INDF el ooy aseins alads oyl Cyanst
3l HBly ) 0m ailyg) lade dcwlne ;5 e ) ST 5
Il & il pols allie col 6l glapl >
lalidl wls b g oS0 5l b wiS SaS Lol s
Slosle 51 g iolazel BB Jdod 5 anled Clis! Sl
Slewles AZP&NDFCalcs K1, 1530 6 5 anil azils o4
2o o plwl (Sl 1) ol 59, g5l g 4l lavgie LAS
5 pow) DY 1 lawgs l8le 5 ol (Lambert, 2013)
Cd)yam el 50 ()5 il Jlo 00 5l Gl b delys (g0,
2¥SB g 4l bagie [Lid arule o by, (B sl
b ol T Jodlygims 5 ;S35 580 53 j5mme b a3,

sl el ) ol Sllg glha ol

&3 o (1 LS 5l dlosiel bl (g o3Il 12 Y
93,10 Cuon!

Slp @l @iF pres S Gyl slalas Cupae
S Brae sbadlie (S g (Bly Glacd) e Copae
5 oblbeiil g Lol bolaz (59, oz slacais g8y Sl 8
S pSoslul il (55,8 ESlay) )5 joe SRldl
5 wld by sl pSelul Julos gl oy o JLed
2 sl sl b)) Gl boses] ek Gizer
250l Jed 5l (Molline ook edlie 1 oslnal b ()
1wl 5L 050
5 die) LS (re30) (HBly 28,00 adlhe Lo e
(BABE la_5u.5 5
9 slad i g jlad (o Laly)) FAVAD porie o
(G e
wdly s dnsls (gl S(PAV) g bagie Lid
15 UARL el 5l 5,0 "(UARL) aiVlo ppiubilias!
Sgu oo o0laiu] Yach ol py Sl Ll ")o)s—l Cewdds
el (28lg 28 jan (gl (oS 5 Shoe sl a3l I (S a5
Fal)h S MAZNP) i 0 anl lawgie jLad RUET NS
oboly silodae Olasls 51 6,58 glyl sl oS
Slp oS bl S lawgte JLad ol bt slagl >

b9y o 3l cplplo ol me Cupae jo Slaal Sy

W'ﬂ‘\ )LQ-! “ O)M 5‘9-%;.’ JLMJ

NS g ST quidigeo 9 pole 43 5



Sl Sl g (639)5 abak sl lad lavgie il anl wgie
L8 5l s BB jebar 5 oe wales Cew b mily jsbay
(Lambert, ob salss medS Joml 095 (Mg Lawgie

2013)

30 azg B glalas @ ovie o)lge o (o WL e
solys a4l ls lwgle jlid g 4l bugie jlid s
Ol ) S jo Jle alewsgay mly jsbay g9o50 (al o

b Sl 2 Sl i 55 b 5o el aad ol

(Lambert, 2013) 95 ¥ b pimm 9 (5539 tamwgio jLid amlono 51 Jlio -V Jgur

buwgio jLid _ Sl dlass
LmxPav NsxPav ” S ol 1yl >
> -5 1o bohs o R
X yioglS) | x olaiil) " Sl el NC/’,; ¢ == 093 pU
G . 095 9° i QL'S ) (NS) S p ‘?L""C‘)"a ‘51"0|
( . ( . ) )M . )Jo
o o (Pav) (el gl (Np) (Lm)
(o) S (yoglus)
1YY £YSO-Y oloy Y AMYF -/a4- AY -5 a/voy A
OAYA YIQFVY VYA glvy avs- YR OAYA VOV B
28 FIVES) £\ v/va ov-f NS d0aF VYO C
OAYY 1afa5fF \7ARY \/vy FEAY <120- Y14 v/vo D
FASY 1EAYY] £Y glvs YVYYY -Jag- YAYD vy - E
AL YYADVO Voo glsy YYYY </AA- YYA- Mot F
yavy \-OYAQ Y/£A ve Y\SY </a¥. Y. . G
. le -
FAOYY yoseofy | 7T vivy YoVAA | -ag0 Yiany Aty o G
= 9 gt b
— NS = . o
Lm=afy ¥ VA JOroww: \ Y loyg) olows
oloy v/ bwgie lzé vivy FYAA WAV F004 vive o9 Lawgte
=Pav g
oo v/o- = s PAV L el iy (5058 0y 0ol s Sl sl Ol Vo5l 2y it S8z

@bz b AZP Ll ol 5 (S8 by 2 sl
2By ol 5l plFee W38 |y 4ol bavgie jlid Slewlxe
(Lambert, 5,5 5o wed oo ,L,S5 o 5 i ailiwlie a5
15 el 5 a5 ey o ab Lawgte i ) S5 2013)

NDF w—}s) )}JLS —f

alicn ylo g el -V-F
St lr b bsie )lid 5 (95,5 Ol Hloged ¥ USS
1) 0gd o0 o ool &5 & g0 a5 (DMA) dlgpl dilaie
el Jaoxe Hgbay) ool adsl clebs jo 0w o lis
Al yo s g JBlas jo S e ailid B s (o YUY
Oeedt bl il )0 lawgio Hlad iSTas Jdoas 095 lade
& Sl o Plam Aled by oy )3 (S i allid B pas
&9 Cpimaw lp hid cus ol sl ciis wils oo (S
Jolts a8l s Syt Cpas alali b el mlie )
odmlice ¥ USS 0 Cand 30 S ie Bl sleass

ey S 3l oolawl FAVAD awlul cbapls Y-
bwgio )Lad dwlxo (5l (6 jano BB 5 S loctamas
U3 (bl sloels 095 2 lp Slotnn (b9, So
IV W
TWAGL) (05 (o2l 515 (S35 onSolee S dnlona 1) 18
(S e Sl Ygons) calin (23lo el S5 sl
(Sl il slo e b Lol bybs Jsb
095 Sy Sy el Gl ST el S bl Y 8
39 ek b pln (s 8 )sbar el bngie aladi (lgicay
tomey =15l
alwgay AZP abais 1o hawgio sla,lid 0,5l Cawsay Y o8
i il (2L, b (6 S o5l
5 AZP WAGL arsloe sl o0 oolicil s, cud o ol
GBS Gimen S Lol o gt LAS

» Jabe jsbar 388 el I S egas o
S el ol oy AZP&NDFCalCs l58le 5 Jodly g
SleMbl ol gz Cud 0 (2L 45 Sl (5900 X5
ol iy p23 AZP o Jiw p a5 098 o0 (nl & e (0lS

“"QR )LQ-? s‘ G)Lo.:) sp&b JLMJ

ol g O (it 9 pole 4 i



WDl go odnlin JSi jo a5 jsbles sl J& O g0
Pl ¥ g oo 5l S cele YT Job jo cuid lawgine

Sl V¥ Jobo 15 (6399 by 9 (S yie B pas 45 095 00
JeIoa) 5 oS o et e 5o jLiS Laiigie S o kS
Ol gy (WS oo s L3 L cts (l> g5 Senl
ol el a8 DMA il o cpl b auS co s b Cols

-T—-—————— R F N r————T-——-T———-——1
O it A | IR LT 1,12 S L e
58 el - LB
A -nAth
cP sabedi oood  L_______. oo les 3R _
[y N o pd AZP 1
___________ L
=
(edgy Al Loy alas
=l
(&) (&)

il ply (6999 akaili 9 CP abails (G 9 009w ylp (59959 akaii g CP aka (&I o 1l as Slojy 4o 4l lwgio HLiS —Y JSTh
(Lambert, 2013)

Ly—s = La_4 X (AZP,_5/ AZP;_))N! )

dls (V) adal) 5l (oo £ U0 celo 3l i 5 lawglo)

ity
Ls_g = Ly_s X (AZPs_g/ AZP, )N ™

Dy go odlaiwl (V) alayl) 5l Cuiim 59, ,95518

NDF = {atelos YF et gg0me) /Lgs ™)

09?5 L3_4 )-u }ws &-—‘)5-&9 )Q (v) 4.'4:.:‘) )‘3 dsu"‘ 4" D?" L’
Bl o oy (1) alaly dloles (gjlwosles b (F) alal, )l

NDF = {(AZPO_l/AZP3_4)N1
+ (AZP,_,
/AZP3_4_)N1 s (AZP23_24_
/AZP;_4)N1}

M

@ L5 NDF alne (sl 955 oo onalice (F) abal, oLl

Selr b bgie Lad 5 (0555 Ol Hloged ¥ SO

Lol Jps slopd boaS) shey &y904 a5 DMA
(95 s0 JLa8 oo bz (boly ool hoaed gla S 08
b oLl lhugie a5 Gl aeo o lad ] 0gd e ol el
Ozt o aals a5 el 5 el 95 oo 5o o1 51 oS
Pl ¥ Lugie o 5l i ailjs, cutd lawsie el 5laay
. (Lambert, 2010) (Ceclo 5 caSo o ) Cowl cls jo cuid

o = 595 )31 dlno -Y-F
33 (AZP) a>b Lawgie alai S Tzl NDF aloes (61
Sy 3l eoliial b Lawgte alalls JLAd (s 090 i pa5 (395 SO
05 loj o3 b bz 5 i Sy ety b L3 SV
20 hgie lajlad (05 o)ly b ogd (6 pSejluil adss
AZP&NDF l53ls 5 ;s FAVAD s, UN; i on 5 sl
(Lambert, 2013; o5gi oo dnwle iim g, ,eSB Sl e
bl yge;l 5l oolawl L N1 (6,505l g, .Lambert, 2002)
s ol gl iz 4 ates VO-Y 63 3 Yoene Lol e
1S pl aulre 092w 495 sl (Lambert, 2017) ol
AZPs_y 9 bl by Jlao o cuid g5 gy 05 (08
bt euds g5 Jla g9y oloj )0 4l bawgte jLad 5
ol 008l 3la5] o ¥ B Y el 51 AZP_y g Ly ol

“’Rq )LQJ. s‘ O)Lo.»z) ‘W JLW

NS g ST quidigeo 9 pole 43 5



)Lvod 6UDW 2 ‘;3 el 00 ML?!A 39y el
ez dwls jg, 50 el YT 51 iy NDF &Y S8 3l

Lambert, ) cuwl 53 N1 55 5 4>l Lawgio )i aulone

YF b iSlas NDF Y S8 gillae i (glapiaes jo (F2)

80 I.o--0--0--0--p o--T 140
{ To-.g o-0""°"-o. o--0--2" ?{
AZP s _o--9o "~ ~o-"07T Kl
70 + +120 D
B | Y
=~ 60 &9 ol + 100 D)
3 o
‘h50 T 3
1 s0
4 o)
40 =
75 foo 4
=~ 30

:_9 4 40 .
’1 20 T 3
~ 10 3
10 -3
0 —e———rr—r—r—r—r—r—r—r—1r—r—t0

— (=] fae) - w -3 [ * £=a) = — o L) - w = [ @® o = — (] L] -

zZ 8 2 2 8 2 5 8 2 S = 8 2 32 v e D 2 2 3 534988 3

d 2 & & F & & £ & @ = £ & & 4 b & B b & & L oA &

E = £ & £ & £ &£ & & = = = = = = = = = = &8 @ a @«

(Celw) nloj

(Lambert, 2013) ‘sl.n.a O yguody ui u.m‘l.a L DMA S ol o aeln YY )‘O,A.'v =Y sSs

ey oSl g Cele Sl e Ol alld ¢
s Jw‘ﬂd}ybw‘owww)a))éwuv’ ).:‘).1
Aol ulim 59 55iS B yo ailid Cis 75 o po fol> Al
092 .A.Q‘P )‘5) ) u.:ia).uo Yoo ).:‘).' 44|)5) s ")9':"(5"
eelo Y o cuis O‘}:.a 45‘5?)5.@ O A ul...» JJ#OM
A ga (eSS 9y 40 e yie VYo dillg ) Cuis wh oo 3541

..\.w‘so —>90 ‘) uL.wL?ua ) Uas /Y’ 09..\> aS

(caels) 39, ailed Job 33 oloj 4 0oLl calim 39 g1 51 iRy —F-Y

09 plal Wb 5 ol cadimjg, ,5iS1 5l oolitul (gl

el p caSe e 4 aill alls cuii £l o
als @l e #0) MNF L als J8las oL >
(o] oo Gty Al lxe B)las S 5l o

[ ]

lim 59 58Sy wlil Culi E 5 oyl
S84y ypamie gl Sy 5 350 (2 ST e plsisa

[ < IY (2]
L
o
n @ 1
' )
3 " 3
-~ ] -- bt D S TR P T --C-aQ.-‘-Ol--“ e 2
% = n" ‘.‘ ’sa
AZP ' qe 3
é 5 : :. Y :1
-‘_O >..c-~o--o---‘--.l' « %
i :
< 3
» © 3
% \ ................. - P
b ilo> K o Xa e O D S e R A e b 90 8 W0 LR
}o ).'>J$ 1-;‘_--‘1 mu . !
el 4 '
0l A4 °
& 8 8 3 8 § 5 3 8 2 - T 2 T 4 8~ e 2 2 = QR 3
2 4 3 2 2 3 2 3 2 s 1 8 2 23 g 3 2 38 3 $8 2 3 8 2
8 s 3 3 3 8 8 35 88 2 2 2y a9 s = a2 =18
(celv) oo

(Lambert, 2013) jbwy ©)yg0a of ol U DMA S (gl i aielio YF Sloges -V S

vy OMSL g O (wsige g pole 4 5



Ciglee D05 o)lad 4t o) LielS slo,l5ol,

ORI (st Cnlyy g0 el Dyl 5 (5 a0k

Lambert, A., (2013), Guidelines relating to the
assessment and calculation of average pressure in
water distribution systems and zones, ILMSS
Ltd/Wide Bay Water Corporation,
https://www.leakssuitelibrary.com/.

Lambert, A., and Taylor, R., (2010), Water loss
guidelines, Water New Zealand, New Zealand

Lambert, A., and Mckenzie, R., (2002), Benchmarking of
water losses in New Zealand (Incorporating the user
manual for the BenchlossNZ Software: Version 1A,
User New Zeland Water & Wastes Association,
http://www.nzwwa.org.nz/.

Lambert, A., Fantozzi, M., and Shepherd, M., (2017),
“FAVAD pressure and leakage: How does pressure
influence N;?”, IWA Water Efficient Conference,
Bath, UK.

Lambert, A., (2013), AZP&NDFCalcs free software,
International Version, Version 1c, ILMSS Ltd.

S5 as -0

Slpinew slo)lid 5l slael LB sla byl 5 655 ejll
SNl g (Jelod pold g (o poe bYS (70t i @95
ol gy9p0 AL Colupy cuid als (ol o Sles
bl o (AZNP) b s a4l hugie [Lis (izon
aly 0ol gilodas Slaslxe 5l 6,500 glgil sln gals
S bwgie jliad s L aS il 4 azgi b oS o pusd 4l
WS (g0 et s Sl by 5 Sele VT Job o et
Celo VY o ailed s g5 0o b (Solo 4 plgiees cnlple
oy il et F bas gl 05l canons | il ot
S e ey dilig ) Lawgie St & s Cele p aaSe e
4,1S AZPE&NDFCAICS ,l33la 5 .55 5 55, 2 Seslos aly b

s oo plosl Foluas | Slosloe o]

oy -8

B0 5l Gt b @ ped T LT Gl 51 el ceslie (LG 50
el g aelyo (a0 Ol 039> 0 lglyd (D Jedods 4,25 Jlo
oo res 50 9 8l slaylidle g Ve Sl gk GG,
mles Sloyad 5 Sus AZP&NDFCalcs l38ls 5 oyols )3

Jsas 55 031528 (Ll 5875 5 b 55 LT 5l rizen
W‘M 9 cS'L""‘Q‘) 9 “‘] Q‘é))M 0y9> 4O 0‘51)5 le_;nuu)l_,
315 O FOWIFH PUONPI E S¥y

Loy o -V

1- Fixed and Variable Area Discharges
2- Average Zone Point
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5- Average Pressure
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7- Infrastructure Leakage Index

8- Average Zone Pressure at Night

9- Weighted Average of Ground Level
10- District Metering Area
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Abstract

Reuse of municipal wastewater, especially for
irrigation of agricultural crops due to reduced water
extraction from conventional limited resources, has
been of interest to researchers in recent years. In the
use of wastewater for irrigation, it is necessary to pay
attention to its quality. In arid and semi-arid regions,
the major crop irrigation is using groundwater
resources. Therefore, the use of wastewater
treatment plants for irrigation is a reasonable
solution to reduce the adverse effects of groundwater
abstraction. In this study, chemical and microbial
analysis of treated wastewater of Torbat-Heydariyeh
municipal wastewater plant for crops irrigation was
investigated. According to the results of this study,
the wastewater is in terms of quality characteristics
of the wastewater in accordance with WHO and
FAO standards and is suitable for irrigation of
agricultural products. The results of chemical
analysis of wastewater showed that total dissolved
solids, dissolved Oxygen, biological required
Oxygen, chemical required Oxygen, caloric,
magnesium, sodium and calcium, phosphate and
chloride in wastewater treatment plant. According to
the World Health Organization (FAO) and FAO
standards, the amount of nitrate in the treatment
plant is above the permitted level and some
precautions should be considered for use in
agricultural applications.

Keywords: Chemical analysis, Wastewater reuse,
Urban wastewater plant, Agriculture.
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Abstract

With increasing population, reducing the per capita
amount of water resources and increasing the physical,
chemical and microbial contamination of water, water
crisis is one of the major global problems. The purpose of
this study is to examine the use of dual system for rural
communities in Ferdows city. The study options include
the installation of desalination water with a separate
network, the establishment of fixed tanks in the villages
and water supply by mobile tankers, alley-to-alley traffic,
and the use of mobile tankers or routine methods, the
transfer of drinking water through the creation of a dual
network in the village And the construction of water
harvesting platforms, supply of drinking water by the
construction of an industrial sweetener plant and the
connection to the village distribution network and Use
Freshwater Cards Sales Economically and risky, the study
was prioritized. According to the results, the cost of
supplying drinking water by Use Freshwater Cards Sales
per cubic meter is 8000 Rial, but with a mean risk of
20.33, it has the highest risk among the options. The
transfer of drinking water through the creation of a dual
network in the village economically, at a cost of 15000
Rial, is the second economic priority, with a mean risk of
6.5% with the lowest risk which can be considered as a
priority for integrated water supply, given its economic
status. Due to regional climate change and frequent
droughts, creating a dual network is the most effective
way to deal with problems.

Keywords: Drinking water, Dual network, Small
gatherings.
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