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This study evaluated the quality of groundwater resources in the Abdullah Gio
area, southwest of Quchan, Khorasan Razavi province, Iran in 2020.
According to the type of geological formations, discharge, and location of
water resources in the region, 10 groundwater sources were analyzed for
qualitative analysis and evaluation. Physical parameters such as pH, electrical
conductivity (EC), and total dissolved solids (TDS) were measured at the
sampling site with a multimeter. Hydrogeochemical analysis of data in the
laboratory was performed by induction plasma method and statistical analysis
and modeling were performed in SPSS, Chemistry, and AqQA software.
Findings showed that most of the sources are suitable in terms of drinking
quality, and GQI quality index was acceptable in these sources. In terms of
exploitation in the agricultural sector, the alkalinity of all water resources was
based on the Wilcox classification in S2 and S4 classes and in terms of
salinity in C2 and C3 classes and showed that most of the resources are not
suitable in terms of agriculture. In all resources, the amount of bicarbonate
was higher and the amount of nitrate was lower than the world standard.
Finally, the study of geological formations showed their effect on water
quality, and nitrate concentration was detected due to human activities.

© Authors, Published by Environment and Water Engineering journal. This is an open-access
article distributed under the CC BY (license http://creativecommons.org/licenses/by/4.0/).
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Introduction

are pollutants related to industrial units, urban

Given the water crisis and the importance of
access to suitable and potable quality water in the
country, especially in recent decades, it is crucial
to study the water quality and identify the factors
affecting quality reduction for optimal planning.
In most rural areas of Iran, aquifers are the most
important sources of drinking water supply,
whose water quality is affected by natural and
human factors. Among the natural factors are
geological formations and among human factors
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activities, and agricultural activities in each
region.. The quality of water resources is affected
by various environmental and human conditions.
The spatial distribution of water quality is largely
related to the structure of the area. In areas where
agriculture is booming, non-standard use of
chemical fertilizers can lead to an increase in
some elements in water resources. Today,
groundwater is considered as an important source
of water due to less pollution and also higher
storage capacity than surface water. The growth
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agriculture have caused surface water pollution.
These changes can affect the health of humans,
animals and plants. In addition, the quality of
water resources in an area also depends on the
ions in it. This dependence is controlled in
relation to the lithology of the region and their
evolutionary process. The primary chemistry of
water entering closed basins is influenced by the
lithology of rocks and sediments that are exposed
to weathering and the duration of groundwater in
the basin rocks. Knowing the geology of closed
basins is essential to understanding the chemistry
of water. Groundwater is the source of ions,
which eventually precipitate as salt in the basin.
Acidic water causes chemical weathering of the
surface rocks of the basin. Chemical weathering
of different rocks with natural waters produces
different cations and anions. In the present study,
it was attempted to establish a relationship
between geology and the quality of groundwater
resources in order to assess the quality of
drinking water in the region

Materials and Methods

In this research, the results of chemical analysis
of ten wells and aqueducts in Abdollah Givi area
located in the southwest of Quchan and northeast
of Sabzevar, Khorasan Razavi province in 2020
were used. In order to validate the research
results, by conducting field studies and geology
of the region, and possible sources of
contaminants  were  identified.  Physical
parameters such as PH, TDS and EC, were
measured in situ using multimeter. The
hydrogeochemical analysis was carried out in the
laboratory through induction plasma method, the
statistical analysis was performed in Chemistry,
Spss and AQQA software environment. The
quality of water for drinking was evaluated using
the Scholler diagram and the quality of water
agricultural the Wilcox diagram. Finally,
gualitative classification was performed using the
groundwater quality index (GQI).

Results

According to Scholler diagram, that most of
water samples are categorized in good and
acceptable class. According to the drawn Wilcox
diagram, the samples are in C,S;, C,S4, CsS, and
CsSs classes. Most samples agriculturally
unsuitable with high salinity. According to the
water quality index (GQI)), the water resources
of the study area are in poor to acceptable
category. Spatial study showed that the
catchment area of water resources located in
volcanic rocks, conglomerates and gravels, due
to the lower impact of these rocks on water
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salinity, has caused the outflow of water of
appropriate quality from these areas. In the
western part of the region, due to the presence of
marl and evaporation -detrital deposits, the value
of this index is low and water is of poor quality.
In other parts of the region, the GQI, increases
and water has a better quality.

The type of geological formation around the
basin is one of the important factors in the
evolution of water resources. Chemical
weathering of different rocks with natural waters
produces different cations and anions. The water
— rock reaction and weathering of minerals, is the
main factor in changing the quality of
groundwater chemistry in the region. Chemical
analysis of water entering the aquifer of region
showed that the sources of ions entering the
region were affected by the lithology of rocks
and sediments that were exposed to weathering
for a long time, hence, as the region water, due to
the passage of the detrital evaporation formation
of the third period and marl, have dissolved them
and increased the ratio of Cl+Sos>Hcos. The
results showed that the presence of rocks and
minerals of carbonate such as limestone,
dolomite and calcite, sandstone and silicate such
as volcanic rocks in the water passage have
caused the scenarios of Ca>COs; and Ca +
Mg>Cos,

Conclusion

The results of the study showed that the
groundwater of the study area in terms of
exploitation in the dirinking sector, in most
sources, except for the sources located in the
evaporitic-detrital deposits in the western part of
the village of Abdullah Giv, are suitable. In the
agricultural sector, most water resources are very
salty and not suitable for agriculture. In Abdullah
Giv area, water salinity was appropriate and
acceptable for agriculture. On the east side of the
region, salinity is reduced and water is suitable
for agriculture.

Dissolution of calcareous and dolomitic
formations have the greatest effect on the release
of calcium and magnesium cations in water.
Sodium, as the most abundant cation in the
regions water, originates from the shale
formations. Dissolution of gypsum interlayers in
sulfate ion release and dissolution of young
evaporitic and detrital deposits as well as shale
formations have been involved in cholorine ion
release. Water sources found in volcanic rocks,
conglomerates and gravels of the region have
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lower concentrations of salts and the water of
these sources is of better quality.

Nitrate ion concentration in all sources is lower
than the global standard. The concentration of
this ion in the waters of the region is due to
agricultural activities and the impact of return
water. According to the GQI index and zoning
maps, young evaporitic-detrital deposits in the
western part of Abdullah Giv village have
increased the concentration of ions in this part

Environment and Water Engineering

and water resources in this part of the region are
not of good quality.

Data Availability
The data can be sent on request by the corresponding
author via mtsattar@tabrizu.ac.ir email.
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Table3. Classification of drinking water quality based
on quality index (Babiker et al. 2007)
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