ISSN 2588-3941 4'.’.

PHOL g T (uikigo g pole

b}

f

Fa

9

Y-

vy
Ab
AA
AR

VFoF Lo o) o )lods oo Jlw

(e gm0 g oI G sladbin oylxi jl il pl 18 e § JuSis wuligh Cu y do) HLiSiug
el olojy

ﬁ Y e

ol ole Julo 3,559, b oML ¢ Of cariuo Jlo 3,5hee b)) 55l Joe

60U  genmno pasldllgsl g (28T 0 L 5 e S5 Lo (539,599 ol

593000 i bl 2 0T 2397 (SBASd 10 (5 Lid 4>l (1uSlin alalli by y1S0

03159018 (il L janze g 5 pblae Lo,

dxfllae RAMCAP gy 3l eolawl b (o wlradss plp o 60 wHlald slrasillh ‘_g).;_.l.;u._.‘.mT u.gi.g_j)l
RS EET

8 (ol pobivaw 9 (oodld i « Axiold SU S Jude

280 ST 51 (210503 (g5 (w3 WL (19 550 (510 5K0d Juy S 0 ySoe (b5

b (A pod g Ay Doy

W b oo 3ol cad 933936 (59,5 SJ I b ol iumn diuwgay 19551, 50 (2 G glxo 31 pg 5 Sio
Sslog 2 pauigel

L;)Lﬁ.ﬁ.“gb Lo 9 (gio0 pﬁ.ﬂ

Moo OB g ST 8 1 5 (2T 551 By 3 eolhiast b Hlasly (6351 Sml ydy Gl (o Joro )
03ljr 5 aali g (yldus Lo jule « goluw dudign 0313 gmw) o0 o1 Sls=

o90e Ao

(oelossl by gouige) du>liao

(ML g O Carivs 4 oo giuan Hgd 515 canass Cuwidd) 8,5 juo

Fyalpbl

oS (e

ool jlsl

WWW.jWWwSse.ir

WL g T wiigo g pale ]

\F-Y JLQ-.! Al &)L&:\'} crb.ho JLMJ

Olpl Mol o Ol ozl



Bl o9 Esla

16£ la o) olod )+ Jlu

g Slidiod cpgle &)l5g code Db pid w)p gmaeS jeme Slo 4 25
SLi ) 5 Kim b &l e o VYADNYNE £ 00 YNAIYA- 1Y o,lad 4y o5
s VYWAAN /Y 00 AP QY ol &y oDl

ol 2! SSB g OF ozl

ol gt iSO

e e 555

Ol o5 oIS cyl poe  cuwrdign 0aSTiINS Sliu] 1 gl Sgrunn 1S

(51532 Sl 5T o5yl g bl 5y Cagg oSS oo tyaails o535 535

Ol o BAG1S e § dasmo 0uSTiSlS Sliwl :yylul i e 50

Hlanl yall gusa S pole oL coclilogy ousTiils slivw! 1 LiwasS (plidl uS's

(it Sty SIS an g § T 5l 08 (uriteo SIS Huiiils 0015 (S (Ll LS jtamo 353

(et s SIS o Sauna § ST o (i 0aSCAINS Sls 163U pteo sk s iS5

oo« 551 oGS cobiw sz gl By0 5o

oMl S15T olitils jLoliwl g ¢yl ptd L g OF S8 b 1 38 (GOt Cpu S iS'S

30 gy w S iy 9 ol oAl (ol cwidige ouSCiGld Sliwl o)) Blpo s doxo S5O
of edb b

Oleuol (Siziuo ol UGld (ol pos cwiipo 0aSTLlS Sliw! 1 g9 Lo oo 5D

3y SIS ¢yl poe  canrdifen 0STSNS Sl 1 s uw LIb Lol S

LSSl 45 351 o lis )Lty & Flo yd awsly yui5o

LIG1 55l S oy oS35 Sl omn s s 3331391 5355

Ol s oGS ) yoe om0 oSl HLaiils rcadsi [Hlw ji5's

iy s (i OUSLEIIS «oands (qukiden 0SS Sliasl 1 SFgiy yoz g 353

(i e SIS o 5o 3 T 3l pa (st GASEIS Hluiils 16034 e 355

258 BB 9 O caviigeo &5 5 Jole yyk0 1 Sonol el 50

258 B § O (cavdigpo & b ¢ ] S gladilolus 9 (65,31 7230 JS p0 9 Jole ke ygliien andw o] 350
Sa3ten ol y sole Ciglro (MO 5 O Sl5L i (iild (Kiblod (y3ilS sy 186 ol (e i
23S OB g ol (pwiige S8 o oo L BLI 1 9 (559U dnwgi (Olidizni 1183 ko (g3 o (g
Ol (S pole oliils dtwlijl (ool Cind gac i6 b Lo junes (odigo

Gyl al

OLSaLs Lo junal dw 558 (5 351 asali

Olnl oL 5 ool (ol

V oty F aiab FYA 53« wad g JLog ot < SEI (bl w3l 85
YV-AAAOFAY

ST)-AAYAIYAQ.

2588-3941

2588-396X

info@jwwse.ir

el wolo
Jamwo oo
O

4 5 50 Sl

1SC

Tnbasmie W bl Setemer € 0

(o

CIVILICA

S ISl (5 5o
) w1 t) 9 QT (W W

IO T2 ¥ F 4
N,y axio g 2l 4
™Y

) )éT

ol

s plod

ot b
fsSwig S UL
Y



Y (‘s-cg-ua.n gug.b O G 6‘4‘6"“;" y)lqé’ )‘| :Olﬁj)é G’Tpfg ‘SJW oo g w).a..\.o) )Luim.u
sl by

ke Y o

Y ol ole ko 5,50 9 b oo § 0T o Jlo 3 yShas b 351 (55w oo
6T s pesldllsyl g (523 e Lo e S35l (539,59 el

A Sdgyoad Judow wlal g ol &1 388 Gaseul ;3 (5L aal (Sl abaits b oS
0ol 2ol Ll> Lo jaeme 5 (5 pilas Lo,

e o Gads pl 53 (6 e OOUSL lraSiudh 6y dy ] (U3,
oS ye 169 590 axlllao RAMCAP g, 31 oolisiw! b

6083l (SBb poborn 5 (coble (it (2ol LS e

f 29 1 31 (218303 (61 S ) WLy (29,50 (510503 Sy S 8 Soe 3
Jaod (oA podun g Ay ‘353)

4 ol s awgy 595515 50 2 G Jaloxo 3l pg S Bis
aslog 1 pauigel WIS b ouds 2ol Cadgiaili (59,5 ool b

& allgd Lo g (oo oliel

7 Meino LS g OT &S i 53 T b9y 3 oolisiwl b ylauly (6551 Sloms ! dy guded Jlo Joko &1
aol)‘;ﬁ.?) Ml) 9 QL\.BM Lcj..lc c‘SQL.oJ M@r" ‘oo‘)'Js.m) ISP “54‘): b|9.>

o9 < loo mmm

V' ...... (ksl.A.CLM‘ )....JL’ uw..\...eﬂo) 4.{.>Lod.o
\Al (ML g O Caaius )0 (e giuan Jigd 3l (paads Couis) 3 )5 juo
Ad S palipbl
AN GLS b o
Ad ool LS




shol sg7me s 29750 mlio iadion (apass ( gleS pohis Lyl
(Eran (o ol i i) e ;0098 0 b Il Sy poe
Sk )l Bpae gl b Gl daesls s ) (21
ooslid ol &y oS3 el 0351 w3 |y bl ) Capndg 5 ]
1y clils e 1y 2598 Wlgige ol @ig8 5 omll Jtme slaplestlo
pleol wims 18 cuglsl o 1) Sbeo Bilas o pu Lald jo 5 rals
S Glaon Copse s S dmiin sladdod 5 wedsn glagiul
s (Sr9y2 AL s &l Soanl plo)l S K5 b e sl
e Ol i Aol IS 2355 5 (pnels S sl

@by e sl ol Jlml sla Saezms 5 Vb slaan o 9o S0
po3) «slejsr o ol JUl 31 (L2l oglladh Sl 351 SIS 5 s j90
Sl al 00,5 (laizgs |y 39750 qulis | At 50500 2 55 53
Jhadees (gt wiad oo (B ez 0033 Blyier (Sloj &5 (a0
5 edgn bl 0Sus, i ol o wlas SIS anle o
N Sy b (gwainy R3S (2Ll (sein) Sl yhes o liy po
2 #pon (gske 5 03ilg) os )50l vl Szl 5 lajel
09 2l Cupde saclal ladpo 5 JUil S )5 slo )b b anlie
i rar ol 28y jan g (Hly b0 glagise gl el
@l glaalle 6)5lcl s & 0505, ool e (e S )las
ol 2557 Canse Sl sladis, b asl was oo Gl v
035 ool 43 2 41 0)ligd 9 09 o0 (A Ska ) Ol o)k j2 45 >
DS 4 5 bl oyl G olS ole el gured <
ol sl 5L 3] ol S0 Copndg el T aipekad 5 5 s
o Wosilhlas izl g loads 005851 (1315b 4 At ] ke
Alasls sl ol S by 5 cozs Gl il L agxlse jo
il plesl ¢ i b Ko g ol laiisd (s sty
G GF b Capde Gilug 5 SxSpred anlp 0 e
o5 35 55l closty] il (gl ok SoplS sz (o
& slaplme e 4 Gise oS oleyedS 4ol jeaS O
P & ks syly g x518 S a5 wms e i il
S9 e sl @l 4 Wlgi oo 1 lodo Lulyd

libie o)l (ol Kea &5 208 (oo ol bl b o
Slr crlipS Ceop (Slie GleSe g alplé slacdyiy
S5l ool 2l 5 JUSas b agzlse 5o ol 0,50s, iyl
sheslital g (sladhaie 0yl 5l Sy whialisr Sy pde Apdy
wgoe QUlsz g (Mallow (2o raasio o2l y oole 2od)ls
Sz wile Ju Goly 5 @l 5 s @l a8 T i
iz ot |y Jelse (nl den Wlgs o 3)l0 3525 1905 0 &5 8L
Sladenily & azg b g 030l piiio |; Cuo b ol asils )0 iled
@ gyt Dy Ol ale 5wt o Cud b (2]
el oyl 3l oslizl gl ol wald lSel 505 5 Cpaaiio
&l ]y iy ol plsie Cojgmme b Ui olayg, SO )5 0
oaled e i 58 LS 5

oyl 310l pl 50 (2T 9 (Jlasins wuigh Sy poe
S gman Sigd MBI gladkio

ol |

sl gl 58
9 oIR8 bl OMSL g O (wiigeo &5 3
Ol M 5 O ezl 0 a0 Coud guae

& G Q0T 5 pets sla JLuSlis b 4idS ans aw b lpl
@Sl LJA: ‘SAA)LAAJ‘ ‘S.M.'l> LY ‘) )9“.5 ‘5;‘ M‘ as ‘5.\.\.\.43 09 4>|5.A
bl Bras gl § Comes 0l qualdl s oS 5 Ol ol
O el 0315 Gy yoje oS Ll a1, 558 3blis 51 (g b
)5)4‘ g alfo.m M)J JA@‘?S L: QL.&..? 6[@0)50 FLEPURALY 6[.@4.@0
s y9y0 camBly ol ot DT GLOE 5 a5 Lo o3l (55156 aalis
5 ks Copie & el e Sy )RS 5 0805, s
J ol S a1y of (e (5510l g sl pisliolint ) jgmalolis
o od;
5 aloygls o (Sidaos g S gloygiS gladhie o)l
oot 4 )l (6l sate UG (3] g 4S5 (3lye ogas iy 8T Jlas
5 CewdVl o v cole Jdods aailsog, b,z alS L Glhe o)ls
5 i) 2 gl 4 i K1 4 2l ((Ysb gla Jlusiis
oSy clbow o b aS 5wl oo gkl lpimw jlosb
Ble i3 8 Silnl Arg 5 ppl Glease a4z LS Cypoe
@l g JlSas Ll o 55 o))l sols zolidl | 05 ]
03 )51 59y S 73k soss s sz s ol (s ad o lacs yolid sy
o o Jldl pdadd aule 3390 oladiged o yelS pl LS o .ol
@126l L Lo (55ms o Ll sl 5 il o 811 iblie o 2ST5e 5
Copde qualdl bS5l o)l e b3l T GB 2l Gozes
Q;“)SJTOA,{‘ Shxe &5 Jbo o asms il 1) o 69l wlaiudlys
U’“ A..f.»o.)).} r:l; as u.uc‘? )| )L:........» 6‘,} 9 Sl (/\ M ’) Ve LE)BLTJU
ol 6l ez 5o ol plie Copde sloady 5 saigl Sl Lae
L t_g‘;g LS’—‘ ‘5)9] ul: )L:.uo Ogd> g | ‘).’>‘ Jl> 5 k5°5 O ygody
‘5)5194 PLY RS 0 ul.wa IXW) UL’) Q)l?U 4 (Smlf; Lol osile ais-Lil
OB el S i g b o e sl daceilan Pl il jglis
9 S (_gl.(bw.‘b‘ » dipf 9 ‘-glw J:l‘)..l 5 ‘_g)j—‘b.:l}' u.u.:‘ﬁ‘ ‘5Lo‘

\F.¥ )LQJ. Al G)LQ.MJ 4w.bé JL»)

S 5 Of (cwtigo 9 pole 4 i



Journal of Water and Wastewater
Science and Engineering (JWWSE)
Vol. 10, No. 1, PP. 3-18, Spring 2025
DOI: 10.22112/jwwse.2024.425035.1384

Research Paper

Modeling the Evaluation of the Financial
Performance of the Water and Wastewater
Industry with a Confirmatory Factor Analysis
Approach

Amir Norouzi Sarang', Alireza Mehrazeen?* and
Abolghasem Masih Abadi?

1- Ph.D. Student in Accounting, Department of Accounting,
Neyshabur Branch, Islamic Azad University, Neyshabur, Iran.
2- Assistant Professor, Department of Accounting, Neyshabur
Branch, Islamic Azad University, Neyshabur, Iran.
*Corresponding  Author,  Email:  a.r.mehrazeen@iau-

neyshabur.ac.ir

Received: 06/01/2024
Revised: 26/06/2024
Accepted: 14/07/2024
© IWWA

Abstract

Financial performance evaluation is a crucial
functional area, as financial information forms the
foundation for many decision-making processes.
While such evaluations provide valuable insights,
considering all indicators without weighing their
importance results in a fragmented view of the
overall company performance. Therefore, the
selection and identification of key indicators using
scientific models significantly impact the
evaluation results. In this study, an initial
performance evaluation model for water and
wastewater industry was proposed, and the final
field model was presented through structural
equation modeling in line with management
planning. This research, based on data from 2018-
1998 using a panel data approach, identified a
positive and significant correlation among
variables. The proposed secondary (structural)
model did not confirm through multiple fit tests
and required adjustments, resulting in the final
field model for the industry. Finally, the results of
regression coefficients of the factor analysis
model were compared with the existing method,
indicating a very weak relationship between the
two evaluation models.

Keywords: Financial performance evaluation,
Structural equation modeling, Planning and
control, Water and wastewater industry.
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Abstract

Monitoring Water Distribution Networks (WDNSs)
often involves pressure metering, but determining
the optimal placement of pressure sensors and
accurately calculating the average pressure
remains a challenge. To address this, it is crucial
to measure pressure at the Average Zone Point
(AZP) in the field. However, conventional
methods for AZP determination can introduce
significant errors. This paper introduces a novel
method for AZP determination in WDNs. The
approach transforms the existing WDN into a
graph and assigns edge weights based on pipe
energy loss. By employing Dijkstra's algorithm
and a new cost function, the optimal AZP location
is identified. This method was applied to two
reference networks, Hanoi and modified Poulakis,
yielding promising results. Pressure
measurements obtained through this method more
accurately represent the network's average
pressure, with an absolute error of less than 0.5%
for the studied networks. Moreover, this approach
significantly reduces errors compared to
conventional methods, achieving an error
reduction of over 93%. This innovative method
holds great potential for adoption by water and
wastewater companies.

Keywords: Water Distribution  Networks,

Average Pressure, Average Zone Point, Dijkstra
Algorithm, Graph Theory.
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procedure Dijkstra(G: weighted connected simple
graph, with

all weights positive)

{G has verticesa= Vo, vy, . .., vV, = z and lengths w(vi,
V)

where w(v;, v;)=o0if {vi, v;} isnotan edge in G}
fori:= 1lton

L(Vi) ‘=0
L@ =0
S =2

{the labels are now initialized so that the label of a is 0
and all
other labels are oo, and S is the empty set}

whilez € S
u := avertex not in S with L(u) minimal
S:=SU {u}

for all vertices v not in S

if L(u) + w(u, v) < L(v) then L(v) := L(u) + w(u, v)
{this adds a vertex to S with minimal label and updates
the

labels of vertices not in S}

return L(z) {L(z) = length of a shortest path from a to z}
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Abstract

Since in many regions and due to different reasons,
there are industrial plants inside urban or suburban
areas, and their produced wastewater may discharge to
urban sewer network. In this study, vulnerability of
urban sewer networks against industrial discharges
which can enter high flow and pollution loads to sewers
and cause damage to wastewater facilities (pipes) was
identified and determined. For this purpose, the sewage
network of District 21 of Tehran, which includes many
industrial units, was selected as a case study, and
related information was collected. Then the assets and
specific threats related to the network were identified.
After that, the severity of assets damages which were
caused by any probable threat was determined. Finally,
the vulnerability index of pipes as the assets of the
sewage network was ranked and calculated using the
RAMCAP method based on their diameter in the range
of low, medium, and high risk. The results show that
the most important threats caused by industrial
discharges to the urban sewer network are release of
chemical pollutants and dramatically changes of
industrial discharges quality which can create physical
damage of urban wastewater facilities and their
dysfunction. Out of a total of 75 pipes in the network,
6 pipes have high risk, 10 pipes have medium risk, and
the remaining 59 pipes have low risk.

Keywords: Sewer network, Industrial wastewater,
Pollution load, Risk, Network assets, RAMCAMP.
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3- Simple Additive Weighting

4- Fuzzy Inference System

5- Analytical Hierarchy Process
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Abstract

Microbial Desalination Cells (MDCs) represent a
novel and sustainable technology that uses the
metabolic  activities of microorganisms for
electricity generation, wastewater treatment, and
seawater desalination. This technology provides a
promising solution to the growing global water
scarcity issue through an environmentally friendly
process. In this study, the performance of a MDC
with two types of bio-cathodes, activated sludge and
microalgal Chlorella vulgaris, was evaluated for the
desalination of saline water. The highest desalination
efficiency in the MDC with an aerobic sludge
cathode was 75%, with a maximum salt removal rate
of 0.72 g.L2.h. In contrast, the MDC with an algal
cathode achieved a desalination efficiency of 61%,
with a maximum salt removal rate of 0.41 g.L-*.h.
Furthermore, the maximum power densities of 456
and 841 mW.m?2 were obtained for the MDC with
Chlorella  vulgaris and activated sludge,
respectively. The presence of a diverse and
metabolically active microbial community within
the activated sludge could significantly enhance the
electron uptake capacity in the cathode chamber due
to the higher ability to regenerate the final electron
acceptor reaction.

Keywords: Current density, Microbial desalination
cell, Bio-cathode, Chlorella vulgaris, Desalination
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Abstract

According to the standards set by the WHO,
hexavalent chromium at a high concentration of 50
Mg/L poses significant risks to human health. In this
study, clinoptilolite was converted into nanozeolite
using a ball mill and modified with the surfactant
HDTMABr. Spherical granules were produced
through a thermal method and shaped in an extruder
machine. According to the XRF test, the most
composition of nanozeolite is quartz, and according
to the XRD test, the dominant species is
clinoptilolite. DLS and TEM images show the size
of nanozeolite particles between 50 and 400 nm.
Thomas and Bohart-Adams models were employed
to predict column behavior. It was found that the
adsorption capacity increases with decreasing pH,
flow rate, and initial concentration, while it
decreases with reduced height. The maximum
adsorption efficiency was achieved under optimal
conditions: a height of 54 cm, a pH of 2, an initial
concentration of 5 mg/L, and a flow rate of 1 L/h,
resulting in an adsorption capacity of 23.60 mg/g and
an efficiency of 98.33%. The modified clinoptilolite
nanozeolite demonstrates high efficiency in
chromium removal, and due to its availability and
low cost, it presents a viable method for chromium
removal in  industrial and  environmental
applications.

Keywords: Granular nanozeolite, Hexavalent
chromium, Fixed bed continuous reactor, Kinetics
models.
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Abstract

In the current conditions of the world, preserving energy and
creating sustainable sources has double importance.
Therefore, it is necessary for the governments to move
towards the use of sustainable energy in order to preserve
resources and energy as well as generate income. The current
research was conducted with the aim of producing
sustainable energy using the hydroelectric method and
providing an adaptable economic model for Mashhad Water
and Wastewater Company. To ensure that the results are
generalizable to any condition, location, and time, the
calculations were arranged in such a way that if the required
specifications  for  generating  electricity  through
hydropower—based on technical principles and formulas
from reliable scientific references—are considered as
primary input data, the secondary data will show the amount
of electricity generated and the resulting revenue based on
the electricity purchase tariff. Finally, the decision maker or
investor, by calculating the amount of fixed and annual
variable costs for the implementation of such a project and
entering it into the necessary formulas, can calculate
economic indicators such as the cost price of each kilowatt
hour and the internal rate of return. Investment return period
(IRR), net present value (NPV) of the project to decide
whether or not to invest and to make a decision with their
help. The results showed that in the studied sample with a
flow rate of 0.075 m?/s and a height of 8 m, the amount of
electricity produced is 30,077 kw/hr/year with a cost price of
79,000 Rials, which means that the project is not economical
with the values of this sample.

Keywords: Energy production, Water and Wastewater
company, Technical and financial model, Hydroelectric
method.
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2- Net Present Value

3- Internal Return Rate

4- Return on Investment
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31936672300.pdf
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