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HCO3 S04 Cl Na Mg Ca
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react mix react mix react mix react mix react mix react mix react mix
0.00 1.70 0.00 1.83 0.00 7.00 0.00 0.03 0.00 8.50 0.00 1.00 0.00 2.50 0.00 W2
0.51 171 1.36 2.92 0.00 9.00 -0.03 0.04 -0.09 1041 -0.51 151 -0.62 2.62 0.00 w1
-1.67 1.73 -0.72 6.53 0.00 15.60 -0.05 0.08 -5.28 16.72 -0.81 321 0.27 3.03 0.02 W3
0.16 1.76 3.22 11.12 0.00 24.00 0.01 0.12 -3.24 24.76 -2.87 5.37 3.45 3.55 0.03 S1
-0.53 1.77 2.20 12.97 0.00 27.40 0.05 0.14 0.01 28.01 -2.44 6.24 0.74 3.76 0.04 Q3
-1.33 1.77 -2.21 12.48 0.00 26.50 0.06 0.13 -1.85 27.15 -2.01 6.01 2.80 3.70 0.04 w8
-1.44 1.76 -5.60 11.06 0.00 23.90 0.02 0.12 -7.34 24.66 -0.34 5.34 3.46 3.54 0.03 W7
-0.10 1.80 -0.16 16.85 0.00 34.50 0.12 0.18 -5.20 34.80 -6.17 8.07 1.70 4.20 0.05 w4
-0.12 1.88 15.78 30.78 0.00 60.00 0.18 0.31 -2.81 59.19 -8.22 14.62 4.23 5.77 0.10 W10
-0.34 1.86 -5.57 26.41 0.00 52.00 0.11 0.27 -8.46 51.54 -1.56 12.56 5.72 5.28 0.09 w17
-1.14 1.86 -4.31 26.96 0.00 53.00 0.17 0.28 -7.51 52.49 -4.82 12.82 4.66 5.34 0.09 Q1
0.12 192 9.14 36.79 0.00 71.00 0.29 0.37 6.71 69.71 -5.44 17.44 6.55 6.45 0.12 W18
-0.37 1.83 -10.43 22.86 0.00 4550 0.15 0.24 -26.68 45.32 -4.79 10.89 4.13 4.87 0.07 W5
-0.45 1.95 15.16 41.16 0.00 79.00 0.24 041 -4.64 77.36 -7.50 19.50 13.06 6.94 0.14 w11
-0.30 1.90 -5.83 3351 0.00 65.00 0.23 0.34 -16.03 63.97 -0.90 15.90 11.92 6.08 0.11 w9
-0.05 1.95 13.60 41.16 0.00 79.00 0.27 0.41 -12.64 77.36 -6.50 19.50 8.06 6.94 0.14 W16
0.05 1.95 5.26 41.16 0.00 79.00 0.27 0.41 -8.64 77.36 -8.50 19.50 8.06 6.94 0.14 Q2
-0.38 1.93 -8.79 37.34 0.00 72.00 0.18 0.38 1.66 70.66 -5.70 17.70 17.49 6.51 0.13 W12
0.20 1.90 -1.14 3351 0.00 65.00 0.19 0.34 -6.03 63.97 -4.10 15.90 13.12 6.08 0.11 W6
-0.36 1.94 -6.02 38.98 0.00 75.00 0.26 0.39 -16.47 73.53 -5.47 18.47 2331 6.69 0.13 w13
0.12 2.02 14.85 52.63 0.00 100.00 0.30 0.53 -7.56 97.44 -13.89 24.89 4.76 8.24 0.18 W19
-0.14 2.06 12.28 58.10 0.00 110.00 0.44 0.58 -23.00 107.00 -15.46 27.46 5.15 8.85 0.20 W23
-0.09 2.01 -0.18 51.00 0.00 97.00 0.35 0.51 -9.43 94.57 -8.12 24.12 10.95 8.05 0.17 W15
-0.01 1.99 -14.96 48.26 0.00 92.00 0.22 0.48 -0.21 89.79 -4.84 22.84 21.26 7.74 0.16 W14
-0.35 2.05 3.27 57.01 0.00 108.00 0.40 0.57 -14.91 105.09 -14.95 26.95 4.27 8.73 0.19 W24
0.28 2.08 24.42 61.92 0.00 117.00 0.44 0.62 -6.30 113.70 -19.26 29.26 2.72 9.28 0.21 w21
0.33 2.13 13.83 69.02 0.00 130.00 0.48 0.69 -9.87 126.13 -13.60 32.60 10.91 10.09 0.24 W20
-0.10 2.10 6.20 65.20 0.00 123.00 -2.16 0.65 -25.56 119.44 -15.80 30.80 6.35 9.65 0.22 W22
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Abstract

In arid and semi-arid regions, due to low rainfall and overexploitation of resources, and
consequent saltwater intrusion, the available fresh sources are reduced. Hydrological study
and water budget are the first steps in identifying and assessing the region's water potential
to provide management plans for the preservation of the fresh water aquifer. The altering
hydrological regime, the extra drawdown and eventually the death of aquifers, are among
the destructive effects of overexploitation of underground resources. Geysoor Plain is
situated in the southern arid and warm parts of Khorasan Razavi province. The
overexploitation of groundwater in this critical plain has caused a lot of challenges in terms
of water quantity and quality. To study the hydrogeological properties and its effect on
groundwater quality, the water level data from 18 piezometers and also water samples from
some pumping wells in the plain was analyzed to measure the isotopic (*¥0, D, *'Cl and
81Br)« and hydrochemical characteristics. Based on the iso-potential map of the plain, the
aquifer is being recharged from south, southwest, and northwest and discharged toward the
northeast. According to the 23-year unit hydrograph of the plain, the average water level was
declining, indicating a negative balance and a drop of 5.5 meters during this period. Based
on the annual water budget, a deficit of 4.12 Mm? was estimated for the plain. Geysoor plain
was divided into three zones based on 15-years of drawdown data. The lowest and highest
drawdown is observed in the north and west and in the eastern part of the plain, respectively,
due to the changing groundwater quality and number of pumping well. According to the EC
map, the electrical conductivity fluctuations are almost consistent with the direction of
groundwater flow, so that in the southern and northwest parts of the area, the lowest EC
value is measured at 989 uS/cm. The highest EC was observed in the central areas of the
plain, with a value of about 16800 uS/cm, indicating an intrusion of salt water from salt
plain. Therefore, the overexploitation of the wells and consequent change in hydrologic
regime is the main etiologic factor of the groundwater quality degradation in the central parts
of the plain. Along the direction of groundwater flow towards the outlet of the plain, the
salinity has been reduced due to recharging from carbonate units in the eastern regions.

Keyword: Geysoor Plain, Hydrogeological, Hydrogeochemical, Isotopic.
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