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Changes in Physical and Chemical Indices of Groundwater in Minab Plain Caused by Water
Level Decline
Hamzeh Torkamani Tombaki'!, Jafar Rahnamarad*

Abstract

This study set out to investigate changes in physical and chemical indices of groundwater in Minab
Plain caused by groundwater level decline. To this end, 12 groundwater samples were drawn from
different wells across this plain between 22 November and 22 December 2015. Then, the parameters
of acidity, electrical conductivity, and temperature were measured in situ and the major anions and
cations at the Regional Water Laboratory of Hormozgan. Comparison of these parameters with EC
and Cl, and other parameters measured in 2006 indicates increased concentrations of EC, Cl, Na,
HCO3, TDS, as well as TH, and decreased concentration of SO4 over time. In addition, groundwater
level and reservoir capacity decreased by 11.33 m and 287.179 million m3, respectively, resulting in
lower groundwater quality and higher groundwater salinity. Finally, for quality assessment of the
region's groundwater for agricultural use, values of sodium absorption ratio (SAR), sodium percentage
(Na %), residual sodium carbonate (RSC), and magnesium hazard (MH) were computed, and Wilcox
diagram (Na% versus electrical conductivity) was drawn. To determine the quality of the region's
groundwater to be used for drinking water, the samples were assessed using descriptive analysis.
Then, the obtained values were compared with Iranian and the World Health Organization standards
and with Schuller’s chart. In addition, piper diagrams were used to determine the dominant types of
groundwater. The characteristics and quality diagrams of water and maps were evaluated using
AQ.QA and GIS. Correlations between parameters were also assessed in Excel. According to the
results, the major portion of the regional groundwater was of chlorosodic type and facies. In addition,
all samples were concentrated in the salty areas. Comparison of the concentrations of major cations
and anions in the regional groundwater showed the dominant cationic and anionic conditions were
(Na>Mg>Ca>K) and (CI>HCO3>S04>C03), respectively. Investigation into internal correlations
between quality indices and electrical .conductivity demonstrated there was a correlation between
electrical conductivity of the groundwater and. total dissolved materials and Na, Mg, and Cl ions, but
not between electrical conductivity and bicarbonate ions. Comparison of the measured parameters
with Iran's National Standard (#1053) showed that the pH and Ca values of all samples were at
desirable levels. However, other measured parameters (including CI, TDS, EC, and Na) were not at
normal levels owing to groundwater level decline; for example, the Na content was higher than the
standard level. Quality assessment of waters to be used for drinking and in agriculture was done by
comparing the ionic concentrations with the existing standards and through investigating standard
indices and diagrams. Results suggested that the regional waters had good, acceptable, and average
qualities for drinking. Interms of agricultural use, the dominant cations in the regional groundwater
were Na followed by Mg. Investigation of the parameters produced the following results:

1. All samples were in the class suspected of exceeding the standard sodium absorption (Na %)

2. All samples were categorized as unsuitable for agriculture in terms of MH
3. All samples, except W6, were categorized as suitable for irrigation in terms of RSC

4. In terms of SAR versus EC (Wilcox diagram), 50% percent of the samples were categorized
as class C3S1 (salty by usable for agriculture), 33% as class C4S1 and 17% as class C4S2
(very salty and unsuitable for agriculture).
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Findings of the present research suggest that excessive pumping of groundwater in thls plaln has had
numerous adverse consequences, and continuation of the current trend will not only aggravate the
adverse environmental impacts, but also will also cause economic and social problems and

disturbances across the region.
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