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Abstract

: Population growth causes the need to produce more agricultural
products. And the lack of water causes people to use unconventional waters,
including treated sewage. Improper quality of wastewater can be harmful to the soil,
plants and the health of consumers. Therefore, it is necessary to measure and check
their quality.

- In this study, the factors of EC, BOD, COD, TSS, TN, TP,
PH, Ecoli, TC, CL,Ca, Mg, Na, SAR in effluent treatment plants, Sabzevar
stabilization pond, activated sludge (Factory sanitary wastewater) and rural Wetland
with Tested by standard methods. (according to 2017 version of the book Standard
Methods for the Examination of Water and Wastewater) and compared with Wilcox,
Ayers and Westcot, FAO, WHO, USEPA standards.To determine the competence
of three different types of effluent for agricultural use.

: In accordence with the standards of Iran, Wilcox, Ayers and Westcot, FAO
and WHO, all three types of effluent can be used for irrigation with low to moderate
negative impacts. However, in the more stringent standards (USEPA), stabilization
pond and Wetland did not meet the BOD, TSS factors threshold, and the activated
sludge effluent did not provide the BOD factor.

: According to the results, the activated sludge treatment system meets
the standards of wastewater consumption in agriculture better than the other two
systems. Over time, the standards will become stricter. Choosing the type and correct
operation of the treatment system has a significant impact on providing the quality
standards of effluent for irrigation.
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Introduction

The problem of water shortage is due to the
increase in population, improvement of living
standards, climate changes and lack of proper
management of water resources. One of the best
solutions for the development of water resources is
the treatment and recycling of sewage. Among the
uses of effluent (purified sewage), we can refer to
artificial ~ nutrition,  agricultural irrigation,
industries, fish farming, and green spaces.

More than 10% of the world's population
consumes agricultural products that are irrigated
with treated and untreated wastewater. Among the
guality worrying factors in irrigation with
wastewater, the concentration of nutrients and salts
(sodium, chlorine, etc.), heavy metals and the
presence Pollutants such as human and animal
pathogens, drugs, etc.

Considering the location of many countries in
the hot and dry regions of the earth (including Iran)
and the lack of sustainable water resources for
agricultural  purposes, the importance of
investigating treated wastewater in terms of
providing irrigation, sanitary and environmental
standards is becoming more and clearer. If these
standards are met, the pollution of products and the
environment will be prevented, and the production
of more agricultural products and the development
of water resources will be realized. The present
study is an attempt in this field.

Methods
In this research, samples were taken from the
wastewater treatment plant of the urban

stabilization pond, the effluent from the activated
sludge treatment plant, and the rural wetland
wastewater treatment system and factors EC

(electrical conductivity), TDS (total dissolved
solids), PH, Ca+2 (calcium), Ma+2 (magnesium),
Na+ (sodium), SAR (sodium absorption ratio),
TSS (total suspended solids), BOD (biochemical
oxygen demand), COD (chemical oxygen
demand), total coliforms (TC), faecal coliforms
(ECaoli), total nitrogen (TN), total phosphorus (TP)
and residual chlorine with standard methods
(according to The latest edition of the book
Standard Methods of Testing Water and
Wastewater) was evaluated.

In the following, it was compared with widely
used and international standards of irrigation water
quality including Wilcox, FAO, Ayers and
Westcott standards, US Environmental Protection
Organization, World Health Organization and Iran
Environmental ~ Protection  Organization.The
possibility of using and recycling three types of
treated wastewater for irrigation purposes was
investigated.

Results

The results of measuring the investigated
factors in three types of effluents are presented in
table 1 and graph 1. In order to compare the quality
of the effluents with each other, the factors of total
coliform and faecal coliform, total suspended
solids, biochemical oxygen demand, chemical
oxygen demand and acidity are shown with a graph
(Graph 1).

The standards and limits of irrigation water
quality in the form of Wilcox, Ayers and Westcott
standards, FAO, Iranian environment, USEPA.-
2012, WHO 2006 are presented in the discussion
section and in tables 3, 4, 5 and 6 in the text of the
article.

Table 1. The results of measuring calcium and magnesium, total dissolved solids and remaining chlorine in the
three types of investigated effluent
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Effluent Factor Mg(mg/lit) Ca(mg/lit) TDS (mg/lit) EC (pus/cm) Remaining
Type of Effluent Chlorine(mgl/lit)
stabilization pond Effluent 8.5 26.4 1347 1952 0.1
Wetland Effluent 26.8 64 704 1100 0.5
Activated sludge effluent 8.9 62 490 1013 0.2

* SAR (Sodium Absorption Ratio) was calculated from calcium, magnesium and sodium factors.
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Graph 1. Quality factors of three types of effluent

In the Wilcox standard, electrical conductivity
factors and sodium absorption ratio determine the
classification and possibility of water consumption
in agriculture, and in Ayers and Westcott and FAO
standards, electrical  conductivity, sodium
absorption ratio, total dissolved solids and chlorine
are the factors that determine water consumption in
irrigation.

The WHO 2006 standard provided a standard
only for the Escherichia coli factor. which is less
than 10,000 for limited irrigation and 1000 for
unlimited irrigation.

In the environmental standard of Iran, the
factors of Escherichia coli, total coliforms, acidity,
total suspended solids, electrical conductivity,
magnesium, chlorine, biochemical oxygen demand
and chemical oxygen demand are used for
feasibility of effluent consumption in agriculture.

In the following, the results of the study are
compared and analyzed with the standards (Willox,
Ayers and  Westcott, FAO, American
Environmental Protection Agency and Iranian
Environment).

Discussion

To achieve the goal of the study, which is the
feasibility of using three types of effluent in
agriculture. The results of measuring the
investigated factors are compared and analyzed
with irrigation standards. According to Wilcox
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standards, which is based on electrical conductivity
and sodium absorption ratio. All three types of
effluent are placed in one group of this division,
which is equivalent to group C3 S1. The electrical
conductivity factor (c) is in the acceptable category
and the Sodium absorption ratio (S) factor is in the
good category.

A good SAR level can indicate that the risk of
high sodium levels does not harm agricultural
products. SAR less than 10 (S1) indicates the
simultaneous proportionality of three cations
sodium, magnesium and calcium. In general, the
C3S1 group is similar to the C1S2, C2S2 and C2S1
classes in the medium water category for irrigation
purposes. Therefore, all three types of effluents are
in the medium water group for agricultural
uses.Electrical conductivity factors, SAR, total
dissolved solids and chloride according to Ayers
and Westcott standards and FAO standards are in
the range with low to moderate negative effects and
the PH factor is in the appropriate range.

More carefully in the values of SAR, TDS, EC
factors, it can be seen that their values in activated
sludge are far lower than those in pond effluent.
This shows that the quality of activated sludge and
wetland effluent in this study is better than pool
effluent for agricultural purposes.

Comparison of the results with the USEPA-
2012 standard showed that all three types of
effluents have a lower than permissible amount in
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terms of the amount of faecal coliforms. In the PH
factor, all three types of effluents are within the
appropriate range.

Only activated sludge effluent has been able to
meet the TSS factor standard. And the effluent of
the pond exceeds the permissible limit due to the
presence of algae and other possible reasons. None
of the effluents are able to meet the standard in
BOD factor. In the electrical conductivity factor for
processed food products, the values in all three
types of effluents are below the permissible limit.
In total, the activated sludge efluent has provided
the permissible limit of 3 factors (PH, EC, TSS)
and the wetland and pond wastewater has provided
the permissible limit of 2 factors (PH, EC).

All three types of effluents have succeeded in
meeting WHO 2006 standard and are much lower
than this limit. Which shows the success of all three
purification systems in disinfection.

Comparing the quality results of the examined
effluents with Iran's environmental
standards,shows that In terms of TSS, PH and
magnesium factors, all three types of treatmented
wastewater have succeeded in meeting the
standards. All three types of effluent have been
able to meet the limit of total coliforms and
thermophilic coliforms (Escherichia coli). alsow.
The limit of the electrical conductivity factor is
provided by all three types of effluents and even if
this limit is equal to 2000, it will be provided by all

16

three types of effluents. Therefore, it was found
that all three types of treatment wastewater have
been able to meet Iran's permissible limits in the
measured factors (BOD, COD, TSS, PH, EC, mg,
and total coliforms and faecal coliforms).

Conclusion

All three types of wastewater can be used in
agriculture according to the standards of Iran,
WHO, and according to the standards of Wilcox,
Ayers and Westcott, they can be used for irrigation
purposes with low to moderate negative effects.
But in more strict standards, including USEPA-
2012, some standards are not met.

It is necessary to use the effluent of high-
efficiency treatment systems to provide higher
health and environmental standards in irrigation.
And these purification systems should be well
maintained and operated. In this case, it will be
possible to recycle this unconventional water
resource in agriculture with sufficient confidence.
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