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Abstract

OS>

Today in the light of the competitive markets, diversity of prod-
ucts, political and economic evolutions, climate changes, de-
pletion and pollution of a number of natural resources etc., the
science of economy has extended its limits beyond the linear
economy (production - distribution - consumption) and is
moving towards a circular economy (production - consump-
tion - recycle). In addition to the main objective, the reduc-
tion and recycling, or reusing of the waste from production
processes, is the main ideal of circular economy. The topic of
circular economy in the water and wastewater industry can be
considered from the aspect of its specific features (simultaneous
consumption of water and the generation of wastewater), neg-
ative impacts of wastewater on the environment, water scarcity
caused by growing population, the intense competition among
water consumers (agriculture, industry, and domestic), reduc-
tion of the per-capita water resources, consecutive droughts,
and the reuse of wastewater in the course of sustainable devel-
opment. While explaining the fundamentals of a circular econ-
omy, sustainable development, and reuse of wastewater, this
paper tries to analyze and review the interaction of these com-
ponents and the requirements and opportunities of the circular
economy in the reuse of wastewater in the course of sustain-
able development. Also, in this study, using the economic value
of water in different economic sectors of the country and the
wastewater allocated to these sectors, the share of wastewater
in creating the economic value added to the country in 1394 is
calculated. The results show that the circular economy of waste-
water will create IRR 2251 billion (0.02% of the total national
value added) and that the correct management and planning
for efficient reuse of wastewater can play an important role in
the national economic value, water resources management, and
sustainable development.

Keywords: Circular economy, Wastewater effluent, Sustainable
development, Water and wastewater industry.
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Abstract

US>

Nowadays, cost and quality are considered two basic fac-
tors which contribute to a competitive advantage in the
industry. Hence, in recent years, there has been much
interest in examining the relationship between these two
competitive advantages, especially in leading industries
such as public utilities. Such that, the increase in the com-
petitiveness of these companies has increased the impor-
tance of focusing on reducing production costs as well as
increasing the quality of services. On the other hand, man-
ufacturers always try to reduce production costs and also
maintain the quality of products and services at the level of
consumer expectations. Therefore, in this research in the
water and wastewater industry, firstly, the most import-
ant factors for creating cost of quality are identified and
ranked by using the Fuzzy AHP algorithm and the Fuzzy
TOPSIS. Also, appropriate solutions have been proposed
along with quality cost stimulus factors. The results show
that the most costly variable in the quality of the water and
wastewater industry is the evaluation cost (36.5%). Other
quality costs are, External defeat (28.9%), internal defeat
(22.3%), and prevention (12.2%).

Keywords: Quality costs, Fuzzy logic, Fuzzy AHP, Fuzzy
TOPS.
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Abstract oS

Wetlands are valuable ecosystems that have a variety of functions Sewo gOSHS 3l &S s Layy L GLQMSS [V-YEi]

to protect biodiversity, natural values, economic and social values. . L Slaginy) i) g5 3 cblis Lie ek

The importance of wetlands, especially in arid and semi-arid S99 OV Corad] . Aiucds 51335553 odsie elots] 5 golasd]

regions such as Iran, is higher. Wetlands can reduce the effects
& 8 3 VB . Cal i Oyl dile clis das 5 el 3blis yo

of climate change in different ways. Hence, the degradation ) . . X
of wetlands will intensify the climate change impacts. At the Oty cimd 1ol 1) ouldl ol O wlgie hlise $)b

moment, the Anzali international wetland is under the impact Jlo 5o ule e wuis | (;,,.Lel 255 O3 VB $3936 9 Jlg)
of environmental stresses and pollutants such as the entry of Slodl g lagusiul ¢lsl ),u‘b o (I3l Gl Y6 ol
the industrial, agricultural, and urban effluents, the presence 1985 (Sxid 9 GlES (imoglalug 33)5 Jud 3 Ll
of non-native species, changes in the purpose of usage, and & ] ; 3 u-’l)f @ 35 6)-,’)15 D (ag el slods ;
03lizl b LoV o) 5 (15 Oolyash (a2 3 516 S (aetd
one of the most important factors in water quality studies. In el QI AS Dlslllae slaadlye oo fage I AS slavasls )
this study, due to the importance of the Anzali wetland and its 2 H VB Ghmelan il s GUblow Cusal ) dzgi b
environmental impact on sustainable development, an ecosystem oolatwl by (s 951 ool &S ol 4 s Uao ool 5o« Ik d=wgs
quality survey was conducted using the data from seasonal Jlo b 48350 Llad slag)lopdigs 3 Juol> glaosls

sampling which took place in the year 1393 at 10 stations using 5 NSFWQIa L4S slagasls 31 oolatul b oiuol Y+ s YYAY
NSFWQIa, NSFWQIm, and OWQI qualitative indices. Based on

the results of the various indices, most stations are categorized in

eutrophication. Therefore, the need to study the spatial and

temporal variations of pollutants using qualitative indicators is

Cwdo @Lu ol 3wl ouds el OWQI 9 NSFWQIm
Slewo B Jrwgio dids 53 laoliiusl 581w alisw glopasLs 3 odwl

having middle to very bad levels. During the summer season, the J - J
NSFWQIm glajasls 3o oS (o 5006)] .3ldd,S 41,8 Wy

most polluted stations according to the NSFWQIm, NSFWQIa,
and OWQI indices were Nokhale, East of wetlands, and Pirbazar, » )’)L’)-‘:’ LR QNU Wlsg5 cudys 44 OWQI 9 NSFWQIa
respectively. The variance analysis showed a significant difference SIS me B 6uadILES (il ylg 5JUT 2l 099 Ol Juad
(p < 0.05) between the mentioned indices and different seasons. SO ) Cwl Calisn Jguad 5 008,53 glogasls o (p < +/+0)
The agmﬁca}:lt cc;rrelatlon (at 0.05 and 0.01) ccl)fdpara.lnrle;ers such lagelly (+/+V 5 +/+0 b 53) LShusas 0590 IS ime Byb
as BODS5, phosphate, water temperature, and dissolved oxygen . - L.

A4S slyasls b 3Ry I gles Olaws BOD
with qualitative indices on the one hand, and comparison of S slepala b ol 05eSl s O U/ . >
the total values of indices, on the other hand, showed a bad ‘bﬁlf" oS ol plas Lozl JS ol duglie S0 d)b s
condition for the water quality and the need for remediation and Jlosl 9 odlole 45 5L 9 0350 GS > Of CadS s 3l Giss
implementation of management policies in order to improve the @ pasie etuswsS] ) Cumds S9as Sz G e Glatulow
status of this unique ecosystem. ey 13 A (639 00 (Hle) y I i 3,9
Keywords: Contaminant, Wetland, Quality indices, 0Bl (AS pasls (Vb VT 1gulS glassls
Climate change, Alien species.
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Abstract

Considering the environmental regulations on
exhausting sewage from treatment plants and its
application in agriculture, this research investigates
the use of activated sewage efficiency in the
generative sewage treatment of Kermanshah city and
its application on agriculture irrigation through 2007
to 2008 using the cross-sectional method. During the
course of this study, sampling was carried out from
the inlet and outlet of the sewage treatment plant on a
daily and weekly basis. Treatment plant efficiency was
calculated through the measurements of TSS, COD,
BOD5, MLVSS, SVI, and MLSS from the entrance
sewage and exhausting effluent based on the latest
standard methods presented in 1999. Also, indices
relevant to the agricultural usability were calculated
and compared with the national standards. Results
showed that physical, chemical, and biological traits
of sewage pollution intensity were at an average level
and the treatment plant pollution efficiency was
relatively acceptable. The average concentration of
dissolved oxygen (mg/l), SVI, MLSS, and MLVSS in
the aerated pool was compared with the environment
protection standards of Iran showed that the
exhausting effluent can be used in drip irrigation.
Despite the appropriate control of the active-sludge
process in all parts of a sewage treatment plant,
results showed a lack of adequate management on its
sustainable consumption such as its application in
the production of agricultural fertilizers.

Keywords: Sewage treatment plant, Agriculture,
Quantitative variable.
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Abstract

In this research to investigate the flood risk over the Chandir
spillway, located in the North Khorasan province, the
acceptable distribution of risk for the spillway components
and its consequences on the hydraulic performance were
studied. For this purpose, the spillway was designed for
discharges with a return period of 100 and 1000 years. The
3D flow field for the designed structure was investigated
in the event of flooding with a return period of 100 and
1000 years using the FLOW3D software. The results show
that in the event of a flood with a 1000-year return period,
whilst the structure has been designed based on a discharge
with a 100-year return period, flow separation and an
increase in the local shear stress occurs in the stilling
basin. Moreover, the risk assessment results show that the
stilling basin length plays an important role in flow energy
dissipation however, increasing the stilling basin length
more than 20 meters would not decrease the dissipation
rate. Also, the length of the stilling basin influences the
amount of the secondary depth, and the reducing of
the basin length to less than 15 meters will prevent the
formation of a hydraulic jump even for a discharge with
a return period of 100 years. Finally, the risk assessment
shows that by accepting the risk amount of 13.56 %, it is
possible to reduce the length of the stilling basin to 20

meters.

Keywords: Risk concept, Executive structures, Numerical

simulation, FLOW?3D software.
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Abstract

Water leakage in the water distribution networks results in
losses of supply, pressure, and capital investment. Therefore,
efforts to reduce the leakage in the water distribution
networks have great importance. A common way to reduce
pressure is the installation of flow or pressure reducing
valves (PRV) and the optimal regulation of these valves
in water networks. This study aims at investigating the
optimum management of pressure in order to minimize the
leakage in water distribution networks. For this purpose,
the optimal placement and setting for pressure relief
valves, with minimum allowable pressure in the nodes, is
considered as the main constraint of the problem. In the
present research, to solve these problems, an optimization
model—a simulation based on an emerging algorithm called
Cultural Algorithm (CA)—was used. In this model, the CA
optimization in MATLAB environment was integrated with
the hydraulic simulation of the EPANET model. The results
revealed that, considering all the limitations of the problem,
employing this method to determine the position of the
pressure reducing valves and regulating them lowered the
mean leakage rate of the network by 10% in three periods of

maximum, average, and minimum water demand.

Keywords: Leakage management, Pressure management,

Pressure reducing valves, Cultural algorithm, EPANET.
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Abstract NSz

Presently, floodwater spreading schemes are used as v iy glodible y9iS 3l Gable o wl> > o
aquifer management projects in the country. In these Gl 5 bl Ul 58 gls0lesal lasis 2 Olsisds
projects, spreading a large volume of floods containing 9 el (Slgione b M 31 (603 W‘Lmoj 55 03l 90 ddle
salts and suspended loads over the spreading network, 99 B3y o 153 0o 3950 5 0ra0) @la.»p Gleo 5L
Sl azgi b.0d)S Sk bk 9 (K058 olss 3l e
Calise b5 o u}L.w uupu g_ngojg).): 3 Jeols E"L"’ J.A.)T)J
Job 35 0T W9y 5 Ol Ol Oliem 3310 iy 0 aeal Ciglito
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In general, studies show the improvement of the quality 2 Pl iy D50 0398 55 325 ¥ s dlds ol o
of some of the soil physical and chemical properties L2 @ 9oz (23S )13 2L 950 S Cleogas
due to the floodwater spreading. These effects include: Rlesd 9 N3 polss 3l B0 CudS deu odiadglio
more balanced soil texture and soil moisture conditions, O Sdlste Jolds Cusdg (ol ol D d“’@.‘.)jl)a Jle
improved soil physical and chemical conditions, increase Rl 9 Su3d Cusdg tﬁl»al Sl Lughby sl b g C8b

may lead to differences in soil salinity and alkalinity.
Therefore, it is necessary to study the amount and the
trend of these differences over time in order to produce
a suitable method to increase the utility of such designs.
In this research, the results of 40 studies on the effects of

spreading floodwater on the soil properties were evaluated.

in some of the soil elements and consequently an increase Il grusJolo a8l doud 10 9 polie &y Ginldl Il
in soil fertility compared to pre-construction floodwater u“n,lS 9 g’;}l,“w Q,,.m Sldas glhyel 3 S Cusog 4 Cud
spreading system, reduced infiltration, and providing 5 B VLS Wiy gly el bl s Sl CIEREATY-E
suitable conditions for the growth of pasture plants 3 @blie ol 1 iz 5SS dee )3 9 04 aslS gladly

and planted seedlings and consequently changing the ol S5 565 Lol

ecological landscape of these areas. .

Keywords: Floodwater spreading, Physical and chemical S S558 9 (losd Oleogas «Mw iy 1995 gl ojly

properties, Infiltration. FCISRERY-
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Abstract oS

This paper contains a comprehensive historic review of oud plsl "Olelwsl o 691s3" dexin B awy 0 ds dllio

attempts for innovation and development of Subsurface b3 &slol dise) 55 Los Calzsee SlayssS paw 5o
Irrigation Systems from the early stage in different coun-

logigy oo o laOglas dlda glawl Ho o)l
tries and regions. Firstly, the differences between two ir- s ) Vi) Ot 95750 SIS S92 - ﬁu’i
rigation systems namely: "Underground Irrigation" and B Plus g 5 G by 5 Gei) skl
"Subsurface Irrigation” has been clarified and then the Olidod LgiSe dasu )l glanl 3l a8 Gygo Olelwl

technical problems within innovations from the start of S )_5 o B Coudyge 0SB Ly @ ol diwe) 3o
written history research on subsurface irrigation has been gyl Sl gy odbplosl slacles S 5 ok
G owd,S oW oodawp) @bl o oolatwl dyge o

surface irrigation pipes, this study attempts to introduce o835 R SrRl 0 )9s <o)
the most important technical barriers which prevent the dhoz 3l daghsy ool GiiuS @le &£ 8 e Q2P pee
distribution of subsurface irrigation systems including Gloly3 (oxbawyy loyhd Hgo HhL 0 d9zee Glagis)
methods available in the market such as subsurface drip Codgdome & a5 45,5 TS Llodd S 5 Sutad
irrigation, Porous irrigation tubing, and KISSS. Due to ‘(s . . " .
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discussed. Describing all activities performed by the sub-

the limitations to mention all the technical issues related

to different methods of subsurface irrigation, and to bet-

ter understand the ability of each method, "Researcher's 055 bil" dlsis Cod Galhae (o jo okl 4
Evaluation" is mentioned at the end of each part. The last fL?dl Ol 4 506 dlde ,oT Gisu 5o .Cawl 00 ddlo
part of this paper is attributed to the development pro- oyl " Jliw sladg) L by @bl gl gy odd

cess of a new subsurface irrigation system "Subsurface -
Cewl 6000,5
Irrigation with Clay Pipes". )
Keywords: Underground irrigation, Porous irrigation Skl sl oy Ll 03 oLl g lS slaeily
tubing, Subsurface clay pipe irrigation, Subsurface drip 810,83 oy ) glal o e odaawys )

irrigation.
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