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Fig. 1- Comparison of the parameters' values in raw and treated wastewater with the standard value
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Table 3. Comparison of treated wastewater parameters with national and international quality standards of recycled water for

agriculture
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WHO USEPA Sy LS el
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Table 4. The required degree of treatment and quality standards for application in irrigation (Bahrami et al, 2020a)
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Table 4. Cont. The required degree of treatment and quality standards for application in irrigation (Bahrami ef al, 2020a)
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Table 5. The required quality standards for treated wastewater application for other uses
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Table 5. Cont. The required quality standards for treated wastewater application for other uses

. “ 41'1"3 ol> 41.123
‘SLAs v
):"‘")l" »‘5 ueils-‘ . L5L°’ul£)-’ @» )5319 9 f“) o ‘55[‘ o9
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space g I
to streams we
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NO;
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* Discharge with a concentration higher than the amount specified in the table will be allowed if the effluent does not increase the
concentrations of chloride, sulfate, and dissolved solids of the receiving source by more than 10% within a radius of 200 meters.
sl sl el malil ol sl a0 ¥ 5l Gl lay 9555 Joe (g0 Tov glad B ows pdy e slos a5 wiily (glaisS a4y auly Los™™
** The temperature should be such that the temperature of the receiving source does not increase or decrease by more than 3 degrees
Celsius up to a radius of 200 meters from where the effluent enters.
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Table 6. A suggested qualitative guide for using wastewater for livestock and poultry drinking

S sS cgloe e i a3, oolizwl 5,90
EC (umho cm™?) Ranking Applicaion
<1500 Sl el Jlejaubs g pls glgil aon (5ly
Excellent It is excellent for all kinds of livestock and poultry.
Sole T a8 el Lol el clio Lapls aan (5l
ol ol bl g oo Jleel s Ylaisl as s
1500.5000 bt oy Spdign ok (Sl alid el 3gasme
Very suitable It is suitable for all livestock, but those not used to
it are likely to suffer from diarrhea. High
concentrations in this range may cause watery
poultry droppings.
35 ole T 4 a8 lesT Ll el canlin Laals (1,
Sy slacSas ST.0S slital o ands j sl (Son
Joeb sl T el ol 352 Jlgl Jlazsl sl
s ay GhalS g el il ¢ Jlgeel el 5 039 onslial
J3eb el cenlials g ol (gl anslio 4 by el Sl Al Sl el 5 005 lisl
5000-8000 Suitable for livestock and ydee Oyelds 0 oyaz

unsuitable for poultry

It is suitable for livestock, but those not used to it
may refuse to drink it. If sulfate salts predominate,
there is a possibility of diarrhea. These waters are
unsuitable for poultry and cause diarrhea and
increased losses, and reduced growth, especially in
turkeys.
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Table 6. Cont. A suggested qualitative guide for using wastewater for livestock and poultry drinking

S gl cols
EC (umho cm™)
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Ranking

Uses
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8000-11000

11000-16000

>16000

Sgute jles B pan
Very limited consumption

S S T ) sl
Not recommended for consumption
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Limited consumption for livestock
And unsuitable for poultry

This water can be used for livestock that is not
pregnant or lactating. Livestock not used to it
may refuse to drink. These waters are
unsuitable for poultry.
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Se3 Vil g el sl
Their consumption is dangerous for lactating and
pregnant cows, horses, sheep, and all young
animals. May be used for ruminants and old
horses. Unsuitable for poultry and possibly pigs.
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Not recommended for any livestock or poultry.
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Introduction: Today, treated wastewater is widely used on agricultural soils adjacent to urban areas in
developing countries to meet water shortages. On the other hand, this practice poses a threat to limited available
resources due to the increase in pollution. Many countries around the world utilize unconventional water,
including municipal wastewater treatment plants, as a reliable source to produce crops, provided that it meets
the necessary standards. In recent years, several studies have been conducted in the field of the effluent quality
of municipal wastewater treatment plants and the possibility of using them in various applications, including
agriculture, in different regions of Iran. Due to the water crisis that has arisen, especially in arid and semi-arid
regions of the country, it is necessary to study and analyze the possibility of further use of this unconventional
water resource. However, wastewater recycling can have various health and environmental effects.

Material and methods: In this study, the effluent quality of the Shiraz municipal wastewater treatment plant
was investigated using the daily data during 2018 and 2019 for use in various purposes such as irrigation of
crops, irrigation of green spaces, drinking of livestock and poultry, fish farming, discharge into streams,
artificial recharge of groundwater based on national and international standards. In this regard, at first, the
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values of various physical and chemical parameters such as acidity, electrical conductivity, total dissolved
solids, total suspended solids, total volatile solids, total solids, chemical oxygen demand, biochemical oxygen
demand, turbidity, dissolved oxygen, detergents, phosphate, total phosphorus, nitrate, nitrite, ammonia,
Kjeldahl total nitrogen, free chlorine, and fat-oil-grease were determined in raw and treated wastewater. Then,
while comparing the values of these parameters with the standard of the Environmental Protection Organization
of Iran, the removal efficiencies of these parameters were calculated and finally, the quality of the effluent was
investigated for use in various sectors.

Results and discussion: The results showed that the removal efficiency of BOD5, COD, TSS, NH3,
detergents, and fat-oil-grease in this treatment plant was 85, 85, 67, 64, 94, and 68.5%, respectively. The quality
of the effluent was only suitable for agricultural purposes based on the standard of the Environmental
Organization of Iran, and according to other standards, it is not capable of such use. This effluent can be used
to irrigate ornamental fruit trees, fodder crops, plenteous trees and green spaces side of the roads outside the
city, field crops, industrial crops, and forestry, as well as drinking livestock and poultry. However, there are
limitations for urban green space irrigation, fish farming, discharge to surface waters (such as Maharloo Lake
in the vicinity of the wastewater plant), and groundwater recharge, although some of these limitations can be
improved by upgrading the function of the treatment plant. By irrigating unfruitful plants and forest parks
around Shiraz and even part of urban green space, the pressure on water resources can be reduced to a great
extent. On the other hand, the continuation of irrigation with this effluent, which contains organic and nutritious
substances in a large proportion, has caused an increase in soil nitrate, and it will be possible to leach and
transfer it to surface and underground water sources.

Conclusion: The amount of quality parameters of the treatment plant effluent is within the standard of Iranian
Environmental Protection and can be used as a sustainable water source in areas that are not directly related to
humans. In using this sustainable water source for permitted uses, all health issues for the workers of each
sector must be observed, and the effluent must be continuously disinfected.

Keywords: Treatment plant, Agricultural water quality, Wastewater, Shiraz.
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