Advanced Technologies in Water Efficiency

homepage:https://atwe.razi.ac.ir Online ISSN:2783-4964 \‘\/

Razi University

Investigation of long-term irrigation with Kermanshah municipal treated
wastewater on some of chemical properties of soil layers

Milad Farmanifard™

! Corresponding Author, Ph. D graduated of Irrigation and Drainage, Expert of Kermanshah Regional Water Company, Office of Basic Studies of
Water Resources, Kermanshah, Iran. E-mail: milad.farmanifard@gmail.com

ABSTRACT

Introduction

In countries in the arid and semi-arid regions of the world, one of the most important problems in the agricultural sector as the main consumer of water
resources is finding alternative and reliable water sources for irrigation. Reuse water is thought to be the only source of water that is increasing despite
decreasing the volume of other sources. In recent years, one of the most suitable options for saving water resources is the recycling of urban and industrial
wastewater for irrigation which is common practice in different parts of the world, but if the use of wastewater Sewage can not be managed properly for
irrigation, which may cause environmental problems.

Material and methods

In this context, it is essential to have sufficient and localized information and continuous monitoring of affected water and soil resources. Therefore, the
purpose of this study was to investigate the effects of long-term irrigation with municipal treated wastewater (TWW) compared to well water (WEW) as
a control treatment on soil chemical in three layer with three replications in a two-year split plot trial design was performed. in three It has been repeated.

Results and discussion

The results of the study on the use of TWW in the studied areas showed that due to the availability of this source and the possibility of leaching, the risk
of saltinification of this land has been somewhat overcome. However, in some areas, due to the increase of sodium, the risk of sodiumization of this land
has led to the fact that, due to the high clay content of this land, its future consequences include traps and reduced permeability. Irrigation with TWW
resulted in a significant increase of 0.3 units of pH in irrigated soils with wastewater compared to WEW. The TN content varied between %11.30 and
%25, which indicates the variable percentages of this parameter at the region of the study area. Also, the results of soil organic carbon (OC) changes as a
result of irrigation with TWW showed that this irrigation effect was significant and increased by 55% for irrigation compared to treatments irrigation with
WEW due to Organic contents in the wastewater. This, in addition to the advantages of soil fertility, can stabilize and stop the movement of heavy metals
by making organic bonds with heavy metals.

Conclusions

The result showed that due to sufficient access to this source and the possibility of washing, the risk of salinization of these lands has been eliminated.
However, in some areas, the increase of sodium ions and lower amounts of calcium and magnesium ions have resulted in the risk of sodicization of these
lands, which due to the high percentage of clay in these lands, the future consequences of which include sele and reduced permeability are quite evident.
Also, the changes of the SAR parameter between the two irrigation treatments with effluent and well water were not significant, which was similar to the
parameters affecting SAR. On the other hand; Due to the low salinity of the incoming wastewater and the high volume of water used for irrigation and the
lack of salinity of the soils in the region, the use of wastewater does not lead to a significant increase in the salinity of the lands in the region compared to
the lands irrigated with well water. The results of this research in examining the amount of change in soil organic carbon (OC) as a result of irrigation
with urban sewage showed that this effect is significant and increased by 55% for irrigation with sewage compared to irrigation with well water affected
by existing organic matter. It is in the sewage. This issue, along with the advantage of soil fertility, can stabilize and stop the mobility of heavy metals by
creating organic bonds with heavy metals. According to the results of this study, irrigation with municipal wastewater leads to a significant increase in
pH of 0.3 units in soils irrigated with wastewater compared to soils irrigated with well water, which can be caused by high leaching of basic cations. And
basically, high inputs of nitrate and sulfate or oxidation of organic materials followed by the production of organic acids. According to the available water
sources in the region, including underground water sources and wastewater in the region, as well as the chemical analysis of the well water and the physical
and chemical characteristics of the drinking lands, it can be seen that while this water source is limited, its water quality causes soil conditions to deteriorate.
In terms of salinity and in the future, it has the possibility of crossing the border of sodium. Therefore, it is not possible to rely on this water source and
since there is no more suitable water source for replacement, it is necessary to carry out long-term planning with additional measures to improve the quality
of the effluent. gave The lack of water and the low quality of the underground water resources in the region dictates the optimal management of incoming
wastewater.
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