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ABSTRACT

The investigation of groundwater quality is one of the most important subjects in the field of groundwater resource. 
The main purpose of this research is the study of groundwater samples witch have been collected from 12 and 9 
pumping wells throughout 1385-1394 years. The samples have been analyzed for major cations (Na, K, Mg and Ca), 
major anions (Cl, SO4, HCO3 andCO3) and physical parameters such as TDS, TH, Ec and pH. In following, the 
hydrogeochemical graphs such as Piper diagrams used for water classification. The analysis of results showed the 
increasing of TDS, TH and EC upper the limit. According to Schoeller and Wilcox diagrams, the water is not suitable for 
drinking purposes, agricultural and industrial uses. Such results are more helpful to manage the groundwater 
resource.
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1. INTRODUCTION

Today, with increasing population growth as well as the expansion of 
industries, two major dilemmas are the lack of water and pollution of 
human resources [1, 2]. Also, in recent years, increasing water 
requirements and limitation of surface water resources and over-
exploitation of groundwater aquifers have caused irreparable damage to 
natural resources of the country in [3]. The main and only reliable source 
of water supply in arid and semi-arid and desert areas, especially in the 
event of droughts, is groundwater resources. In addition to the sharp 
decline in water level in aquifers, agricultural, industrial, quantitative and 
qualitative activities, management and exploitation and protection of 
groundwater should be considered as a basis for planning of the country 
[4]. 

Underground water solves various materials through different layers of 
the earth. These materials are due to the erosion of rocks, the existence of 
evaporative and sedimentary structures and their dissolution, such as 
gypsum, salt, iron, etc.  As a result, their quality will change according to 
the length of the path and the presence of dissolution materials along the 
path in different points [5,6]. 

This issue reveals the necessity of recognizing the effects of different 
parts of the earth on the chemical quality of water and identifying the 
rate of this effectiveness over time. In general, their geological formations 
and their chemical weathering have a major role in controlling natural 
water composition [7]. up to now various studies have been carried out 
on groundwater hydrochemistry. A studied the properties of 
groundwater hydrochemistry in agricultural land [8]. For this purpose, 
55 samples from agricultural wells are divided into three groups. This 
research shows that the quality of groundwater and the geochemistry of 
the area depends on its geology. Some researchers conducted a review of 
Fetzara Lake Water Hydrochemistry to assess groundwater quality for 
drinking or farming [9]. They found that groundwater chemistry is more 
dependent on the interaction of water and bedrock, but is often also 
affected by other factors, such as steam and ion exchange. 

2. THE STUDY AREA

Khezri study area sub-basin of salt Khaf Petregan playa Iran's South 
Khorasan Province lengths between 58° 35´ to 59 17´ East and 33° 41´ to 
34° 06´ North is located. The North and North-East to the area Gysvr and 
gonabad, from East and South East to the range Esfeden and Qaen and 
South West and West to the range Musaviyeh well and sarayan have been 
limited. Khezri surrounding mountains often constitute Jurassic and 
Cretaceous rocks. In the northern half of Shemshak are more widespread  

and includes the layers of sandstone and slate, which cover more areas 
north of West Plains. Tab of this formation are observed in regions of 
the North East. Cretaceous rocks in this part of the Cretaceous limestone 
thin to medium low. Other units of the Eocene northern highlands and is 
mostly red conglomerates. Castle in the highlands of the southern half of 
them girls, shale, sandstone and limestone, sandstone and shale 
Shemshak Formation of Jurassic and Cretaceous limestone different 
units thick stone wall Flisch, shale and sandstone, etc., etc. have [10]. In 
Figure 3, the khezri geographical position has been shown. 

Figure 1: The study area [10] 

3. RESULTS AND DISCUSSION

Check the quality of groundwater, in addition to the importance of 
determining the type of water quality for various uses, also helps us to 
understand some of the hydrological issues of the groundwater table. 
The chemical quality of underground water varies depending on the 
type and composition of the perimeter of the plain (nutritional sources) 
and alluvium [11]. In order to evaluate the groundwater quality in 
Khezri plain, a well-selected well was selected in Khezri plain in the 
years 1385 and 1394. After sampling EC, TDS, pH, Ca2 +, Mg2 +, Na +, K +, 
Hco3-, Co3-, Cl-, So42- and ph were determined. The descriptive 
statistics of the hydrochemical parameters are presented in the 
following tables. 
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Figure 3: Piper diagram for samples in 1385 Figure 3: Piper diagram 
for samples of 1394 

3.2 Groundwater quality assessment of Khezri Plain for various 
uses 

The Schooller diagram is used to compare groundwater quality. This 
diagram shows the exact value of each ion, and also shows the 
differences in concentrations between groundwater samples; on the 
other hand, the Schooller diagram is used in the division of drinking 
water. By comparing the two above diagrams, it is easy to see the 
qualitative changes in water. Reducing the amount of mg and 
increasing the amount of ca causes the water to approach the hardness. 
Certain increases in cl also indicate a decrease in water quality for 
drinking. 

Figures 4 and 5 show the Schooller diagrams for groundwater of the 
studied area. 
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Table 1: Descriptive statistics of samples in 1385 (in ppm)

Table 2: Descriptive statistics of samples in 1394 (in ppm)
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Accurately in the amounts presented in the above tables, we can say 
that the average electrical conductivity (EC) in water samples taken 
from 1394 has decreased compared to 1385 but its value is still high. 
These high levels of electrical conductivity indicate that water is 
inappropriate for agricultural use, and especially for drinking. Also, the 
total dry solids (TDS) amount of water samples evaporated from water 
samples decreased from 1385 to 1394.  The amount of TDS authorized 
by the World Health Organization (WHO) is mg / l 1000, which exceeds 
the permitted amount in each of the two selected years, which 
indicates a deterioration in the groundwater level of the area during 
this period. 

Figures 2 and 3 show a map of the distribution of water conductivity 
values for the studied period. 

Figure 2: Electrical Conductivity Map (EC) of 1385 Fig. 3: Electrical 
Conductivity Map (EC) of 1394 

3.1 Type and facies of water in Khezri plain 

To study the type and facies of groundwater in Khedri plain, piper 
diagram has been used. Piper's diagram is one of the most important 
charts for displaying and comparing water qualitative analyzes provided 
by Piper. This diagram simply reveals differences and similarities 
between groundwater samples. Similar quality water tends to be 
grouped together [12]. According to the Piper diagrams presented in 
1385 and 1394, the status and general type of water samples are often 
found in the area of sodium-chlorine-sulfate and saline water. 

Figure 4: Schooller diagrams for samples in 1385 Figure: 5: Schooller 
diagrams for samples of 1394

To show different agricultural groups, the Wilcox diagrams are used in 
which two important factors of ec and SAR are used for water 
classification. The above diagrams show the water status of the area for 
agricultural consumption. According to the charts, all samples in both 
years are in terms of values (EC) in the range of more than 750 
micrometers per cm and less than 5,000 micromos per cm. In Tables 3 
and 4, the classification of water for agricultural purposes is presented 
in the years 85 and 94. 

Figure 6: Weil-Cox diagram for 1385 Figure 7: Weil-Cox diagram for 
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Table 3: Water quality classification for agricultural use in 1385 Table 6: Water Classification for Industrial Use 1394

Table 4: Water quality classification for agricultural use in 1395

Underground water quality classification for industrial uses is often 
based on hardness, corrosion and shelling. 

Table 4 showes the classification of water for industrial use in terms of 
the corrosivity and toughness of the entire aquifer. 

Table 5: Water Classification for Industrial Use 1385 

4. CONCLUSION

The study of hydrodynamic data of Khezri Plain during the years 85 and 
94 shows that by observing the total changes and the EC map, be said 
that water quality has decreased, The main reason for this is the decline 
in weather conditions. And an increase in the amount of exploitation 
(decrease in storage volume). According to the Piper diagram, the water 
type is located within the sodium-chlorine-sulfate zone.In the Schooller 
diagram, water is also a difficult one that is not suitable for drinking. 

The Wilcox chart also shows the tendency for water to precipitate and 
salinity Which is also not very suitable for agriculture and is not used for 
industrial purposes, which can be deduced according to Tables 4 and 5. 

In general, the quality of water quality changes in Khazri Plain was 
undesirable. And coping with it requires extensive and comprehensive 
attention in order to reduce and control the amount of water harvesting, 
geological studies prior to drilling and implementation of watershed 
management and artificial nutrition plans to compensate for 
groundwater resources. 
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