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management includes its collection, treatment,

Introduction

The use of treated wastewater has been common
in various countries around the world for a long
time. In developed countries, treated wastewater
is used in compliance with environmental
regulations. As science advances, the well-being
of the population gains more importance.
Contamination in sewage systems and dumping
them in the environment are among the biggest
concerns for the World Community for which
some solutions have been proposed. Greywater
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and reuse. Proper management of grey water not
only improves human health and reduces
environmental pollution, but also its main
advantage is the reuse of the resulting effluent.
As one of the Middle Eastern countries, Iran is
facing a decrease in renewable water resources
and at present in the country, especially in the
outskirts of large cities and provincial capitals,
large areas are irrigated with effluents and return
water. In most cases, this use is unprincipled and
has been used for the cultivation of vegetables
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Greywater Reuse for Residential Complex

and summer crops and has caused environmental
pollution, accumulation of pollution in the soil,
and its transfer to products.

In recent decades, for various reasons, much
attention has been paid to the separation of gray
water from wastewater, treatment, and reuse,
especially in the agricultural sector. In this
regard, research is needed to evaluate the use of
this valuable resource to be done so that the
results recommended its use in agriculture and
green space irrigation. Therefore, the purpose of
this study was to evaluate the use of aerobically
treated gray water for urban ecosystem planning
and green space development, a case study of
Shiraz.

Materials and Methods

The project under study was a 22-unit residential
complex located in Shiraz, where the gray water
recycling system was designed and implemented.
Due to the fact that the lines of heavy sewage
and gray water (bath only) have been designed
and implemented separately.

In this paper, a greywater treatment system in a
Shiraz residential building using the aerobic
method was evaluated and 10 intake and exhaust
samples were acquired under normal lab
conditions. Sampling was done in an
approximately four-month period in 5-day
intervals. Fig. 1 shows the greywater treatment
system designed for the residential complex.

The purpose of this project is to use grey effluent
in irrigating and washing. The infrastructure of
the roof garden is about 400 m? and due to the
fact that each m? of green space needs about 6
I/day of water, as a result, the volume of water
required for a green roof will be 2400 I/day. The
installed package has a treatment capacity of
4000 l/day and according to the grey wastewater
production of each unit which is 320 l/day,
considering the 22 residential units located in the
7000 l/day complexes of gray wastewater per
day, of which 4000 | are treated and the rest
enters the municipal sewage network.

Results

The values of 10 input samples and 10 output
samples were sampled according to laboratory
standards. In the input samples, the minimum pH
value is 10 and the maximum value is 13. The
minimum turbidity value is 2805 and the
maximum value is 3153 and the average turbidity
of the samples is 295.6 NTU. The lowest and
highest COD values of the input samples were
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1439 and 1676 mg/l, respectively. The lowest
and highest values of BOD5 as one of the
important biological indicators were 724 and 826
mg/l and the average BOD5 of the samples was
786 mg/l. The average amount of nitrate in the
input samples was 15395 mg/l and the mean
values of total coliform and thermoformed
coliform were 1734 and 799 MPN/100 ml,
respectively.

Fig. 1 Components of greywater treatment system: a)
inlet pipe, b) inlet tank, and c) outlet tank (Zare
Ghanat Novi 2018)

In the output samples that were tested after the
purification operation, the minimum pH value
was 5 and the maximum value was 9. The
minimum turbidity was 12 NTU and the
maximum was 47 NTU and the average turbidity
of the samples was 26.5. The minimum and
maximum COD values of the output samples are
7 and 182 mg/l. The minimum and maximum
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values of BODs are 4 and 71 mg/l and the
average BODs of the samples is 29.7 mg/l. The
mean amount of nitrate in the output samples
was 5.88 mg/l and the mean values of total
coliform and thermoformed coliform were equal
to 185 and 670 MPN/100 ml, respectively (Table
1).

Table 1 Comparison of the average output samples
with the output standard of the water pollution
prevention regulations

Average Standard for
Parameter output agricultural and
samples irrigation uses
pH 6.88 6-8.5
Turbidity 26.5 <50
COoD 111.6 <200
BODs 29.7 <100
NOs 5.65 -
Total Coliform 184.9 <400
Fecal Coliform 670.2 <1000

The results revealed that output values for pH,
Turbidity, COD, BODs, Nitrate, Total Coliform,
and Fecal Coliform were 6.88, 26.5, 111.6, 29.7,
5.65, 184.9, and 670.2 respectively; all the
amounts are within the legal limits of Ministry of
Health and Medical Education’s Article 5 of
Code of Water Pollution. This technology is able
to purify turbidity up to 99.11%, COD up to
93.92%, BODs up to 96.23%, and nitrate up to
99.96% (Table 2).

Table 2 Percentage of pollutants treatment

Parameter Unit Efficiency (%)
pH - 39.37
Turbidity NTU 99.11
COD mg/I 93.92
BODs mg/l 96.23
NOs mg/I 99.96
Total Coliform MPN/100 ml 88.95
Fecal Coliform MPN/100 ml 16.14

1
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Conclusion

Scientific and principled treatment of greywater
can reduce more than 90% of pollutants in
wastewater and set the level of pollution to the
standard of use in agriculture and irrigation. The
use of this valuable water source can be useful in
the development of urban green space and the
promotion of the urban ecosystem.

It is suggested that the Building Engineering
System Organization provide the conditions for
its use by compiling instructions for the use of
gray water in buildings and observing the
necessary standards and criteria such as the
issues of national building regulations. It can also
expand the use of gray water by holding training
courses. One of the main issues in the use of
collecting gray water is that water and sewage
companies can store this water by building
reservoirs in cities, and in the same place it can
be treated and provided to the municipality and
other consumers of gray water. The Water and
Sewerage Company should also use educational
programs to acquaint citizens with gray water
and teach citizens how to use it. The municipality
can expand the green space of the city per capita
by using gray water in urban development and
creating green space and irrigating it with gray
water, and also for buildings that want to use
green roof and green space. The municipality can
make their license conditional on the use of a
gray water treatment system.

Data Availability
The data used in this research are presented in
the paper.
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Fecal Coliform  MPN/100ml 670 735 723 627 642 792 604 538 640 731

)35 00V Cyrizman ¢ 739/A8 &2 oliee LAY/AY
w‘ AW M.aa.: /‘\‘\/\ \ d"?) UJ‘ )o

ooV dubual o ys =Y Jgax
Table 2 Percentage of pollutants treatment

Parameter Unit Efficiency (%)
pH - 39.37
Turbidity NTU 99.11
COD mg/l 93.92
BODs mg/l 96.23
NO3 mg/l 99.96
Total Coliform MPN/100 ml 88.95
Fecal Coliform MPN/100 ml 16.14

alml 0 oole OB mgs o lubisl eluly
Sgel 5 oleys il olys Sl (Fogll 5l 655l
550 Sylailil b oy ol rays slooan¥T S,
MUQ.:..{T 0 oole slitwl a ojlalisl opl ol dwslie
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Table 3 Comparison of the average output samples

with the output standard of the water pollution
prevention regulations

Qualitative Average Standard for
Number - output agricultural and
index AT
samples irrigation uses
1 Ph 6.88 6-8.5
2 Turbidity 26.5 <50
3 CoD 111.6 <200
4 BODs 29.7 <100
5 NOs 5.65 -
Total
6 Coliform 184.9 <400
Fecal
7 Coliform 670.2 <1000
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