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Abstract

Urbanization growth, increasing population and water
demand, especially the increasing demand for drinking water
in Iranian cities, particularly metropolises, have created a great
challenge for water resources management in the country.
Optimal use of effluent in urban water management prevents
the inter-basin water transfer plans from being tolerated and
consequently reduces heavy costs and reduces negative social
consequences. In this paper, an extended model for planning,
management and optimal allocation of municipal effluent by
mapping the network flow and applying optimization methods
is introduced. The objectives of this model are to minimize the
total cost of the system by considering the technical, economic
and environmental constraints as well as minimizing the use of
existing raw water. By solving an application problem, the
model's performance is verified and its validation is achieved
by using MATLAB optimization software. This model can
facilitate the policy making and decision making of managers
in the licensing of municipal effluent allocation.
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Fig. 1- Schematic diagram of water and wastewater allocation
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Table 1- Consumer specifications and demands
LW § LoaiS'd pas Oladwiv - Joso

Current Demand Current water quality Distance to WWTP (km) User height Dis:gnce
User water (m_x) COLIFORM TDS TSS BOD COLIFORM TDS TSS BOD above sea WWTP
source day (MPN) (mg/I) (mg/l) (mg/l) (MPN) (mg/l) (mg/l) (mg/l) level(m) (km)
Downstream (is)
WWTP Bashar river | 16000 240 262 5.48 6.19 200 500 90 60 1680 7
Farming(j,)
Downstream of (is)
the Shah Qaem Shah 32800 15 293 5 8.1 200 500 25 20 1875 5
dam(j,) Qasem dam
limitedgreen space (ie) 2470 5 300 0 2 200 500 25 20 1840 43
irrigation (js) well
unlimitedgreen (is)
space well 3560 5 300 0 2 10 500 10 10 1840 43
irrigation(j,)
Yasooj steel (i) 40000 5 350 1 3 100 200 10 10 1990 11
factory (js) well
Margoon cement (ia) 190 2 350 0 2 200 1000 100 75 238 752
factory (je) well
Yasooj cement @) 820 5 381 0 2 200 1000 100 75 2122 815
factory (j;) well
Yasooj industrial (i20) 13700 0 303 0 9.1 100 500 20 25 1766 242
park No.1 (jg) well
Yasooj industrial (i) 820 5 300 0 2 100 500 10 20 1848 9
park No.2 (jo) well
Yasooj industrial (i22) 3290 5 247 27 93 100 500 20 25 1778 282
park No.3 (j40) well
Yasooj industrial (i22) 3560 1 300 0 1 100 500 20 25 2140 7.8
park No.4 (j;4) well
Delibejak (i14)
industrial area well 3560 0 350 0 1 100 500 10 20 2265 217
(12)
Amirabad (iy5)
industrial well 685 0 347 0 5.1 100 500 10 20 2128 7.10
area(jy3)
Table 2- Specifications of effluent sources
water production Water quality
Parameter . Level
No. Unit (cubic meters per BOD TSS TDS | COLIFORM (m)
day) (mg/l) | (mg/l) | (mg/l) (MPN)
Yasooj Wastewater Treatment
1 ) . 43835 60 100 490 200 1752
Plant(i,)
Level 1 Supplementary Treatment .
2 pplementary variable 20 10 | 450 50 1752
Unit(i,)
Level 2 Supplementary Treatment .
3 ppUnit(i ) y variable 10 5 400 5 1752
3

Table 3- Matrix of optimal water and effluent allocation by minimizing system costs (cubic meters per day)

(59 3 xR0 5h0) s (S 32 (o digoS U g § O duge (anass gl il Y Jgue

User . . . . . . . . .
Producer 1 J2 J3 Ja Js Je )7 J8 Jo J10 J11 J12 Jiz
iy 14400 8200 0 0 0 0 0 0 0 0 0 0 0
iy 0 0 1235 0 0 0 0 11231 0 3290 0 0 0
iz 0 0 1235 1775 0 0 0 2469 0 0 0 0 0
iy 1600 0 0 0 0 0 0 0 0 0 0 0 0
is 24600 0 0 0 0 0 0 0 0 0 0 0
ig 0 0 0 1785 0 0 0 0 0 0 0 0 0
iy 0 0 0 0 40000 0 0 0 0 0 0 0
ig 0 0 0 0 0 190 0 0 0 0 0 0 0
ig 0 0 0 0 0 0 820 0 0 0 0 0 0
i11 0 0 0 0 0 0 0 820 0 0 0
i3 0 0 0 0 0 0 0 0 0 0 3560 0 0
ig 0 0 0 0 0 0 0 0 0 0 0 3560 0
iys 0 0 0 0 0 0 0 0 0 0 0 0 685
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