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Abstract

The limited and vulnerable water resources in the world have a special economic value with
social, economic and environmental impacts. Water resources constraints and the need for
optimal use of these resources show the necessity and importance of using refined wastewater.
In this research, the economic evaluation of the use of treated wastewater in Zahedan green
irrigation with economic and financial justification and focus on the environmental benefits of
the wastewater treatment process are considered. Two scenarios are considered in this research:
In the first case, according to the sales price of water equal to 3000 and 45000 Rials, an estimate
has been made and in the second scenario, the environmental benefits and benefits of the project
are estimated by estimating the shadow price of pollutants and pollutants from wastewater
treatment. The data used in this study was based on spending patterns Water and Wastewater
Company has chosen Zahedan, the capital city of Sistan and Baluchestan Province as the
location of the project. The findings of the study conducted in the first scenario show that the
project is not justified in this scenario, the net value of the project over a period of 20 years and
a 25 percent rate of return equal to -182.2065617 Rials as well as the benefit to cost ratio in this
scenario is 0.68 times. The second scenario examines the reduction of the environmental impact
of wastewater treatment processes for the manufacture of shadow prices of undesirable and
pollution control has been dealt with distance function. The average shadow price for adverse
outcomes, including total biochemical oxygen demand, total chemical oxygen demand (BOD
and COD) wastewater treatment ranged between 94-92 years, respectively -100.1, -319.75, -
500.6. Shadow price must interpret whether we want the wastewater treatment plant and
produce undesirable emissions (BOD and COD) reduce. This will produce less than the desired
output (treated water) or increase the use of inputs in remediation and disposal of the product is
desirable.
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Table 3. The results of calculating economic evaluation
models based on the price of 45000 Rials per cubic

meter
Project Durati
Component rojec uraton Calculations
X return of the
examined results

rate (%) plot

Project  met g 20 54355169

present value

Benefit-to-cost 25 20 405

ratio
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Table 1. The savings resulting from the construction of a
municipal wastewater treatment plant

Variable Value to million Rials
Saving from fixed 3.6421
installations
Savings from current 25070
installations
The amount of water 12000

saved during the year
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Table 2. The results of calculation of economic
evaluation models based on the price of
3000 Rials per cubic meter of water

Component Project  Duration Calculations
examined return IG5 results
rate (%) plot
Project net 25 20 -182.2065617
present value
Benefit-to-cost 5 20 0.687547697

ratio
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Table 4. Descriptive statistics of research variables in wastewater treatment plant effluent

Variable Measurement unit Average Minimum Maximum
Labor force (L) Person 36.6 36.5 36.75
Energy and fuel consumption (e) Mega Watt 74.4 73.1 75.6
Filtration and repair (Fi) Million Rials 94.6 92.6 95.9
Optimal production of (ug) .
Cubic meter 323279 286254 361584
(treated water)
Unfavorable production on (uy)
Ton 103.2 65.2 171.1

(COD and BOD)
Refined water price index Rials/Cubic meter 200 200 200
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Table 5. Model estimation and estimation of parameters

Month COD and BOD (mg/L) L e Fi ug

1 2772.6 48.53 107.5 138.1 200880
2 1022 48.53 102.8 131.9 167400
3 1537 48.53 103.1 139.6 215140
4 1286 48.53 108.1 130.9 200880
5 1230 48.53 101.95 136 159030
6 1195 48.53 100.85 138.6 192510
7 951 48.12 108.2 130.1 194400
8 1082 48.12 102.6 134.7 145800
9 1862 48.12 106.1 133.3 194400
10 1159 48.12 109.1 129.2 145800
11 985 48.12 98.6 132.1 194400
12 1257 48.12 105.6 141.7 215140
13 1373 422 89.6 115.1 281232
14 2210 42.2 89.4 111.7 257796
15 2006 422 87.8 107.6 269514
16 1184 42.2 88.3 105.2 281232
17 1328 422 87.4 103.1 246078
18 1105 42.2 88.2 110.6 228501
19 991 42.09 87.3 105.9 272160
20 1016 42.09 86.4 101.1 238140
21 1687 42.09 89.8 103.2 249480
22 1251 42.09 86.1 99.6 272160
23 1241 42.09 85.2 107.8 251748
24 1148 42.09 84.7 114.1 238240
25 1523 36.75 74.7 95.9 361584
26 846 36.75 74.3 95.6 346518
27 1227 36.75 75.1 95.3 331452
28 1220 36.75 74.2 94.3 316386
29 1194 36.75 73.1 92.8 334465
30 1108 36.75 74.7 96.1 266254
31 1138 36.53 73.9 93.6 349920
32 995 36.53 74.2 92.6 335340
33 940 36.53 74.18 95.7 320760
34 1281 36.53 75.6 95.8 306180
35 1500 36.53 74.9 93.6 269730
36 971 36.53 74.3 94.4 320760
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Table 6. Estimates of variables of boundary translog function distance

Variable Estimated parameter Variable Estimated parameter
Fixed component o -2.165 Beg 0.001
. -0.036 Bab -0.004
Bo 0.066 Bob -0.0000087
oL 0.176 Yo -0.047
Ole 1.327 Yee -0.012
OlFj -0.503 YeFi 0.059
oy -0.262 Yo 0.008
Olp e 0.023 Yie -0.007
oL pi 0.239 Yori -0.000608
Olee -0.015 o 0.000528
OleFi -0.231 Oy -0.000004
OlpiFi -0.008 Oy 0.005
0 0.000239 Qe -0.003
Bw 0.00003 OYFi -0.002
InD 0.017

SOl wiai 5] EGCOD 4 BOD (Ssoll J S a o slaglo Cuad 51 5 =Y Jsaz
Table 7. Estimates of shadow price (Cost of pollution control (BOD and COD) due to wastewater treatment

d(Ind)/ Ug Optimal product
d(Ind)/ rice (refined water) i i o Final cost (Rial)
(Ind)/u, p . price (BOD and COD) (Rial)
(Rial)

d(Ind)/u,
-1.76914 50 -88.4569 -245256
-1.87036 50 -93.5181 -95575.5
-1.94216 50 -97.108 -149255
-1.8344 50 -91.7199 -117952
-1.99734 50 -99.8671 -122837
-2.07297 50 -103.648 -123860
-1.9572 50 -97.8602 -93065
-2.10047 50 -105.023 -113635
-1.97515 50 -98.7575 -183886
-2.00589 50 -100.294 -116241
-2.17157 50 -108.579 -106950
-2.30654 50 -115.327 -144966
-2.10825 150 -316.238 -434195
-1.98918 150 -298.378 -659414
-1.94083 150 -291.124 -583995
-2.00767 150 -301.151 -356563
-1.98454 150 -297.681 -395321
-2.23063 150 -334.595 -369727

-2.164 150 -324.6 -321678
-2.08355 150 -312.533 317533
-2.05464 150 -3.8.196 -519926
-2.06483 150 -309.725 -387466
-2.33856 150 -350.784 -435323
-2.6137 150 -392.055 -450080
-2.40498 200 -480.996 -732557
-2.59471 200 -518.942 -439025
-2.52296 200 -504.593 -619136
-2.54449 200 -508.898 -620855
-2.54484 200 -508.969 -607709
-2.74832 200 -549.664 -609028
-2.69387 200 -538.775 -613125
-2.73757 200 -547.514 -544776
-2.97577 200 -595.154 -559445
-2.91366 200 -582.733 -74681
-2.82693 200 -565.385 -848078
-3.07757 200 -615.514 -601357
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Table 8. The average shadow price (final cost) of
pollution control (BOD and COD) of the Asean
treatment plant from 2013-2015

Shadow price (BOD ANEL G G

Year 3 pollution
aniil COIL; (L) control (Rial)
2013 -100.1 -134456.5
2014 -319.75 -435935.08
2015 -500.6 -628462.3
GSens-¥

sl dsl sl 202 s 5 Laasil a5 L

23k A bedsn pal Bl 54k Jl s ol
s 5 I, =VAY/Y 0PN JL Y+ oles Sse 5 a5 YO

o Ol Dae 5003 YO (233l £ 5 L b a4 Cnica

Dorri, M. 2016. Economic evaluation of the use of treated wastewater for irrigation of green spaces in the city of

Zahedan. Economic Sciences, University of Sistan and Baluchestan, Iran. (In Persian)

Journal of Water and Wastewater

Vol. 30, No. 5, 2019

MG 5 o dime 0

VWA Jlo o bt Fo 550

1Y



\RR

dx.doi.org/10.22093/ww;j.2019.102533.2520 wejl ooliz] (golazdl ;!

Hernandez-Sancho, F., Molinos-Senante, M. & Sala-Garrido, R. 2010. Economic valuation of environmental
benefits from wastewater treatment processes: an empirical approach for Spain. Science of The Total
Environment, 408, 953-957.

Malek Jafarian, M. & Mohseni, M. 2015. Financial and economic appraisal of sewage projects for the production
of wastewater used in agriculture and industry. Sustainable Water and Development, 1, 1-8.

Molinos-Senante, M., Hernandez-Sancho, F. & Sala-Garrido, R. 2010. Economic feasibility study for
wastewater treatment: a cost—benefit analysis. Science of The Total Environment, 408, 4396-4402.

Molinos-Senante, M., Hernandez-Sancho, F. & Sala-Garrido, R. 2011. Cost-benefit analysis of water-reuse
projects for environmental purposes: a case study for Spanish wastewater treatment plants. Journal of
Environmental Management, 92, 3091-3097.

Niknam, R., Yousefpoor, A., Hajian, M. H. & Rashidi Sharif Abadai, A. R. 2011. Estimation of economic value
of wastewater treatment plant wastewater from Kerman city for irrigation of agricultural land with
environmental considerations. Fourth Iranian Water Resources Management Conference. Amirkabir
University of Technology, Tehran, Iran. (In Persian)

Razeghi, N. & Mansouri, R. 2015. Long-term planning to reuse water. Water Recycling, 2, 1-5.

Reig—Marti nez, E., PicazoTadeo, A. & Hernandez-Sancho, F. 2001. The calculation of shadow prices for
industrial wastes using distance functions: an analysis for Spanish ceramic pavements firms. International
Journal of Production Economics, 69, 277-285.

Sabour, M. R. & Kamalan, H. R. 2004. Evaluating and evaluating the economic purification of sewage
discharged to the karoon river in Khuzestan Province. Journal of Environmental Science and Technology, 6,
20-29. (In Persian)

Sardar Shahraki, A. 2016. Optimal allocation of Hearmand's water resources using game theory and evaluation
of management scenarios. PhD Thesis, Agricultural Economics, University of Sistan and Baluchestan,
Zahedan, Iran. (In Persian)

Soultani, G. R. 2007. Engineering economics. 10™ Ed., Shiraz University Press, Shiraz, Iran. (In Persian)

Journal of Water and Wastewater oMol 5 O dra

Vol. 30, No. 5,2019 VAA Jlo oD o sled Fe o0

Q



