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Abstract

Reuse of treated wastewater is becoming a common source of extra renewable water source in

regions and countries with water-scarcity. The expansion of the urban population and the
increase in the sewage networks will increase the amount of municipal wastewater. The
produced wastewater can become a source of renewable water that can be used for various non-
potable reuse, specifically. In the current research study, the newly established Pardis city has
been selected as a case study for using recycled water (reuse of treated wastewater) for
sustainable water resources management. To accomplish the overall objective of the study, Geo-
land method for water reuse is employed. For this study the use of regional wastewater facility
instead of centralized wastewater treatment facility as well as the related capital cost savings,
job opportunities, and environmental benefits were evaluated. Statistical analyses were
performed based on multiple factors and classification indicators. The results showed that the
highest amount of savings and financial surplus income, 36.17% and 31.25%, respectively, of
the overall savings and income as the main priority and recommendation in place of water
source will occur in the study area. On the other hand, savings and financial surplus for the
group that does not need to use treated wastewater is only for 1.15% of the total study area
which stands as the last priority.Results obtained from this study revealed that prioritization of
decentralized use of wastewater for urban areas was a highly efficient plan for a significant part
of residential areas, while reducing water consumption along with economic savings and
increasing regional income happened. The proposed study can also be used as a sustainable
water resources management decision-making tool for Pardis city officials.
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Fig. 1. Location of Pardis city within the division of Tehran provinces and residential areas
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Table 1. Cost components

Row Component Price (1000 IRR* /m’)

1 Costs of transmitting and treatment of raw water from controlled water 6210
resources

2 Water price (tariff) 36183

3 Installation and operation of local wastewater treatment facility 23425

4 Environmental costs of wastewater disposal 53

5 Social and business income 2404

6 Costs of installation and operation of decentralized wastewater treatment 0.055
facilities ’

Savings occurred through replaced treated wastewater (million IRRs per
7 . 66592
year per 1000 cubic meters)
3 Financial savings for household and replaced water for landscape 65871

irrigation (million IRRs per year per 1000 cubic meter)

*[RR=Islamic Republic Rial

e O gl sloslizal Lol pasls slola =Y Jpaz
Table 2. System index for local water resources

Application index First group (n)

Second group (m)

Severe degree of
consumption, nl

Essential for water
reuse

Moderate degree of water

consumption, n2

Economical for
water reuse

water e

Annual
consumption, ml

average drinking water
. Annual average landscape water
consumption, m2

. Annual average water consumption
based on labor productivity and value of
product produced, m3

° Annual average of recycling non-
household wastewater effluent, m4

. Annual average financial savings
from replaced treated wastewater effluent,
m5

. Annual average personal income,

Economic priority for local use of m6
treated wastewater effluent, n3

° Annual wastewater

produced locally, m7

average
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Fig. 2. Strategic process for zoning calculation
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Table 3. Definition of clusters

foNre:,gfgrlﬁgﬁlse Level of ec‘g:?elll‘urceflesis1blllty for Definition and explanation of clusters
Cluster I: Due to the severe local
conditions and economic need, the use of
) ] water reuse is recommended for
High High implementation as a priority. To this end,
special emphasis and executive actions

are necessary by the city administration.

Cluster II: Due to the specific water
shortage, the use of water reuse is
High Lo recommended. However, local economic
conditions are not supportive of the

required infrastructure.

Cluster III: Water shortage is not severe
and the local economy is in good shape.
Medium High The use of water reuse is an option that
can be used toward sustainable urban

water management.

Cluster IV: Urban water shortage is not a
limiting factor and local economic
conditions are not suitable, hence the use
of water reuse under these conditions is

not considered.

Cluster V: The required water resources
) are fully available, therefore, even under
Low Low/High a weak economic conditionin the use of

wastewater is not required.

Medium Low

C

Fig. 3. Bczundary (zoning) of the study area inﬂue?ced by the water reuse data processing
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Table 4. Summary of data used for the study areas
Data description Unit Value
Number of areas -- 61
Total discharge L/s 3657
Very low and low residential density Ha 506.09
Medium to very high density residential Ha 475.03
Park and landscape Ha 250.21
Other land uses Ha 844.18
el b o e (o, lel lude 40D -0 Jpu
Table 5. Statistical summary of index values
RLEEE] ml m2 m3 m4 mS mé m7
parameter
N f
umber o 61 61 61 61 61 61 61
observations
Minimum 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Maximum 8109845971 395950.757 684284.000 1.00 85004346.000 82815229.000 5640868.000
Ist Quartile 94272.818 1393.752 17376.000 0.176  2628459.000  1814851.000 32847.000
Median 226740.041  11342.333  45018.000  0.229  5474447.000  3947471.000  175104.000
Mean 461884.360  33705.526  94526.016 0.745 8550638.230  6330421.525  329364.377
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Table 6. Classification of normal values for seven indices

Category Grade e

ml m2 m3 m4 m5 mé m7
High 5 0-3 >45 >30 >7 >30 >9 <=1
Medium to high 4 3-5 30-45 20-30 5-7 20-30 7-9 1-2
Medium 3 5-7 15-30 10-20 3-5 10-20 5-7 2-3
Low to medium 2 7-9 1-15 1-10 1-3 1-10 3-5 34
Low 1 >9 1< 1< 1< 1< 3< >4
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Table 7. Summary results for water reuse application within 61 study areas under five different classifications

Statistical data based on different priorities o

I 11 111 v \Y%
Number of districts located on this priority 21 14 16 6 4
Variance 1.85 4.68 1.99 3.70 7.92
Minimum distance from the center of the priority 0.73 1.14 0.71 1.32 1.52
Average distance from the center of the priority 1.25 2.01 1.30 1.76 231
Maximum distance from the center of the priority 2.37 2.78 2.03 2.26 3.44

Color Cluster Code |

Fig. 4. Zoning of the study areas for water reuse priorities
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Table 8. Summary results for water reuse application based on five different priorities

Number Area Fsi:sil:ld;‘l Extra income
Priority of % 8

districts m’ % 10°IRR/year  10°IRR/year %
I 21 1559 2,822,667 36.17 904,160 221,148 31.25
11 14 69.72 12,626,404  23.93 598,225 221,086 31.24
11 16 3.93 712,021 24.24 605,871 176,896 25.00
v 6 9.62 1,742,015 8.71 217,843 44246 6.25
A% 4 1.15 207,686 6.94 173,535 44229 6.25
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