
 

 

Supplementary Materials 

Supplementary Tables: 

Table S1: Calculated Saturation Indices of the Analyzed Samples (2015, 2017, 2018, 2019). 

Sample Gypsum Halite Calcite Dolomite 

2019 Campaign 

1 -1.31 -3.44 0.35 1.67 

2 -1.71 -5.66 0.54 0.98 

3 -1.54 -4.83 0.36 1.07 

4 -1.89 -6.58 0.31 0.50 

5 -1.50 -6.49 0.88 1.40 

6 -1.53 -5.66 0.97 1.94 

7 -1.53 -5.59 1.26 2.17 

8 -1.89 -5.99 0.74 1.11 

9 -1.40 -5.00 0.43 1.15 

10 -1.90 -5.87 1.22 2.03 

11 -1.53 -4.92 0.93 2.00 

12 -1.60 -5.92 1.00 1.53 

13 -1.74 -5.96 0.83 2.04 

14 -1.65 -5.70 0.87 2.15 

15 -0.99 -6.14 0.89 1.66 

16 -1.53 -5.43 0.58 1.33 

17 -1.71 -5.31 0.78 1.67 

18 -1.61 -5.50 0.58 1.13 

19 -1.55 -5.61 0.45 0.86 

20 -1.66 -5.43 0.87 1.78 

21 -1.50 -4.42 0.07 0.53 

22 -1.05 -6.11 0.54 1.08 

23 -1.65 -6.15 1.08 1.81 

24 -1.54 -5.72 0.38 1.27 

25 -1.21 -5.53 0.88 1.67 

26 -1.38 -5.63 0.98 1.78 

27 -2.00 -5.10 0.61 1.86 

28 -2.04 -5.52 0.70 1.63 

29 -1.53 -5.42 0.94 1.77 

30 -1.82 -4.72 0.90 1.77 

31 -1.86 -5.90 0.60 1.50 

32 -1.60 -5.38 1.09 2.03 

33 -1.82 -5.05 1.55 3.24 

2018 Campaign 

34 -1.09 -4.04 1.03 2.22 

35 -1.68 -6.07 0.57 0.82 

36 -1.13 -4.87 0.41 0.61 

37 -2.28 -6.70 0.43 0.54 

38 -2.29 -6.24 0.32 0.91 

39 -1.49 -5.74 0.29 0.75 

40 -2.07 -5.67 1.05 2.14 

41 -1.89 -5.55 0.81 1.51 

42 -2.81 -6.02 0.47 0.58 

43 -1.67 -5.12 0.27 0.77 

44 -1.51 -5.84 0.24 0.62 



 

45 -2.56 -5.03 0.63 1.19 

46 -1.59 -5.88 0.49 1.18 

47 -1.57 -5.72 0.36 0.91 

48 -1.63 -5.92 0.36 0.98 

49 -1.48 -5.93 0.25 0.61 

50 -1.85 -6.25 0.46 1.19 

51 -1.43 -5.46 0.80 1.51 

52 -1.45 -5.31 0.48 0.93 

53 -1.22 -5.11 0.42 0.71 

54 -1.83 -5.85 0.62 1.15 

55 -1.78 -5.45 0.26 0.63 

56 -0.82 -4.48 1.07 1.94 

57 -1.51 -5.76 0.70 1.44 

58 -1.51 -5.28 0.04 0.39 

2017 Campaign 

59 -1.13 -4.05 0.64 1.34 

60 -2.31 -6.22 0.21 0.39 

61 -1.25 -5.03 0.49 0.95 

62 -2.40 -6.38 0.58 1.09 

63 -2.33 -6.43 0.36 0.64 

64 -1.48 -5.69 0.49 1.07 

65 -1.71 -5.45 0.84 1.77 

66 -1.62 -5.86 0.61 1.46 

67 -2.50 -5.70 0.46 0.85 

68 -1.77 -5.14 0.45 1.18 

69 -1.60 -5.7 0.51 1.39 

70 -1.98 -4.93 0.67 1.43 

71 -1.55 -5.70 0.35 0.88 

72 -1.96 -6.04 0.56 1.32 

73 -1.58 -5.87 0.60 1.10 

74 -1.86 -5.52 1.02 1.98 

75 -1.61 -5.38 0.71 1.57 

76 -1.48 -5.44 0.44 0.99 

77 -1.88 -5.45 0.39 0.84 

78 -2.05 -5.32 0.13 0.55 

79 -1.62 -5.62 1.24 2.75 

80 -2.03 -5.65 0.63 1.50 

81 -1.48 -5.13 0.53 1.01 

82 -1.51 -5.24 0.56 1.15 

83 -1.70 -5.70 0.38 0.96 

84 -1.76 -5.68 0.12 0.47 

85 -1.56 -5.26 0.69 1.37 

86 -1.58 -5.99 0.93 1.86 

87 -1.71 -6.03 0.18 0.45 

2015 Campaign 

88 -1.45 -5.10 0.93 2.14 

89 -1.37 -5.71 -0.54 -1.09 

90 -2.31 -7.47 -0.06 -0.31 

91 -2.11 -7.01 -0.13 -0.15 

92 -1.46 -6.05 0.71 1.68 

93 -2.23 -6.04 0.87 1.98 

94 -1.63 -6.01 0.95 1.67 

95 -2.70 -6.23 0.96 1.74 



 

96 -1.92 -5.49 0.53 1.53 

97 -1.66 -5.87 0.58 1.21 

98 -1.61 -6.24 0.60 1.56 

99 -1.46 -6.28 0.29 0.90 

100 -1.55 -6.44 0.59 1.52 

101 -1.55 -6.21 0.44 1.18 

102 -1.85 -6.45 0.70 1.64 

103 -1.44 -5.89 0.66 1.45 

104 -1.61 -6.01 0.48 0.97 

105 -1.58 -5.66 1.01 2.02 

106 -1.59 -5.61 0.89 1.93 

107 -1.53 -5.62 0.78 1.62 

108 -1.08 -6.36 0.79 1.72 

109 -1.48 -6.34 0.47 1.16 

110 -1.28 -5.42 0.88 1.61 

111 -0.77 -4.75 0.84 1.67 

112 -1.28 -5.57 0.73 1.38 

113 -1.54 -5.95 0.63 1.57 

 

Table S2: Physicochemical Parameters of the Analyzed Samples from the Plio-Quaternary Aquifer 

(2015, 2017, 2018 and 2019). 

Sample  pH 
T 

(°C) 

EC 

(μs/cm) 

Ca 

(mg/l) 

Mg 

(mg/l) 

Na 

(mg/l) 

K 

(mg/l) 

HCO3 

(mg/l) 

Cl 

(mg/l) 

SO4 

(mg/l) 

NO3 

(mg/l)  
IB%  

 2019 Campaign 

1 8.1 20.6 16,300 310.0 402.4 3546.5 118.9 204.4 5830.0 306.0 114.9 8 

2 7.7 20.4 1780 132.7 39.5 217.9 18.5 314.2 405.0 110.7 54.7 0 

3 7.8 23.0 4460 355.7 110.8 500.5 6.5 204.4 1346.6 209.6 8.9 3 

4 8.0 22.5 863 60.0 16.9 88.6 1.7 167.8 113.0 50.2 87.4 -1 

5 7.9 23.2 941 57.5 26.6 90.4 2.8 277.6 143.4 52.9 23.7 -5 

6 8.0 23.0 1898 92.6 61.4 238.5 5.5 324.0 387.8 170.7 0.8 1 

7 8.2 20.8 1942 122.7 26.9 254.8 56.3 504.5 415.3 60.9 4.1 -1 

8 7.7 21.4 1310 132.8 28.9 132.7 13.3 353.2 312.2 44.9 0.7 -1 

9 7.6 22.8 3169 90.1 76.1 571.2 8.4 424.0 767.1 123.0 91.8 5 

10 8.0 22.0 1620 84.6 57.4 188.0 4.6 304.4 306.8 156.0 5.2 1 

11 8.0 22.3 3500 194.2 85.9 503.7 9.6 326.4 1062.2 45.2 0.5 4 

12 7.8 21.5 1600 83.5 57.6 179.4 4.1 258.1 291.4 170.7 1.5 2 

13 8.2 25.0 1610 98.3 65.0 155.3 2.7 326.4 293.3 135.3 17.6 1 

14 8.2 22.6 1910 106.2 69.3 213.8 9.5 363.0 389.6 135.6 28.6 1 

15 8.0 22.6 1236 47.2 33.9 158.0 6.4 314.2 184.6 94.1 36.8 -3 

16 7.9 23.2 2480 199.7 83.9 239.9 3.6 184.9 659.9 118.4 77.4 4 

17 7.9 23.2 2621 155.4 78.8 295.5 6.4 260.5 719.4 44.1 58.0 2 

18 7.8 22.0 2116 87.4 41.8 299.8 22.3 289.8 442.5 129.7 120.0 -1 

19 7.8 21.0 1820 83.0 37.8 256.9 5.7 226.4 391.3 93.0 117.5 0 

20 7.7 22.8 2470 161.8 96.8 257.6 4.9 397.2 623.8 79.7 22.4 2 

21 7.6 22.4 5930 237.6 97.5 975.9 23.1 216.6 1862.5 388.0 43.1 -2 

22 7.8 22.4 1396 89.8 47.4 130.8 3.5 253.2 240.7 145.0 17.6 0 

23 8.1 21.4 1363 129.7 22.9 123.7 14.2 387.4 226.4 67.8 12.3 -1 

24 7.9 24.0 1962 137.4 68.8 194.5 5.7 260.5 409.2 95.7 199.8 0 

25 7.8 23.4 2247 165.2 76.2 238.5 1.9 265.4 535.8 97.1 156.6 2 

26 7.9 21.3 2011 108.5 50.5 265.3 5.8 402.0 369.9 95.3 145.3 0 

27 7.8 26.7 3851 279.2 163.7 344.8 3.6 377.6 1064.9 95.5 109.5 3 

28 8.1 25.0 2270 194.3 63.5 215.4 3.3 204.4 593.7 61.6 72.5 4 

29 7.9 24.7 2470 198.9 57.2 259.7 3.9 277.6 626.6 81.0 29.0 3 

30 7.9 22.7 4888 277.0 105.4 661.6 5.3 245.9 1344.8 182.6 200.2 2 

31 8.3 24.5 2510 164.4 80.2 291.9 2.8 263.0 612.6 148.3 73.6 3 

32 7.9 26.7 1500 64.8 40.4 186.1 3.9 192.2 281.3 154.2 0.5 2 

33 9.0 27.1 3040 57.4 76.4 503.0 6.0 192.2 799.7 157.5 0.8 4 
 2018 Campaign [15] 



 

34 8.4 17.6 9744 304.6 238.2 1464.4 66.5 140.3 3158.8 321.8 130.2 0 

35 7.8 19.8 1557 100.2 25.5 133.3 11.7 250.1 251.7 76.9 6.2 1 

36 7.4 23.3 4933 348.7 99.7 462.1 23.5 164.7 1357.8 172.9 12.4 2 

37 7.8 22.2 916 62.1 14.6 75.9 3.9 231.8 99.3 24.0 31.0 1 

38 7.6 23.3 1082 68.1 59.5 80.5 0.0 286.7 283.6 28.8 31.0 -8 

39 7.5 22.7 2187 96.2 69.3 179.3 3.9 280.6 425.4 158.5 0.0 -4 

40 8.0 26.3 2716 150.3 70.5 167.8 11.7 305.0 542.4 28.8 0.0 0 

41 7.7 20.3 2163 112.2 45.0 236.8 23.5 549.0 496.3 52.8 12.4 -9 

42 7.5 21.2 1602 122.2 26.7 119.5 7.8 305.0 319.1 4.8 0.0 -1 

43 7.4 23.1 3482 90.2 70.5 429.9 7.8 396.5 765.8 129.7 68.2 -4 

44 7.5 22.0 1957 90.2 60.8 167.8 3.9 268.4 351.0 153.7 6.2 -2 

45 7.7 21.9 3608 168.3 69.3 413.8 27.4 250.1 1003.3 9.6 6.2 0 

46 7.9 25.2 1960 92.2 65.6 140.2 11.7 164.7 390.0 124.9 0.0 0 

47 7.5 21.3 1900 94.2 70.5 179.3 3.9 359.9 439.6 134.5 6.2 -7 

48 7.5 22.1 1773 90.2 80.2 128.7 0.0 353.8 382.9 120.1 18.6 -7 

49 7.3 21.7 2176 120.2 76.6 128.7 3.9 335.5 375.8 134.5 37.2 -4 

50 7.8 22.1 1258 58.1 52.3 119.5 3.9 317.2 184.4 91.3 24.8 -1 

51 7.9 20.5 2731 180.4 76.6 220.7 3.9 225.7 663.0 115.3 68.2 -2 

52 7.6 23.2 3034 178.3 77.8 280.5 3.9 201.3 769.3 115.3 0.0 0 

53 7.4 20.7 3408 228.4 83.9 432.2 19.5 262.3 797.7 177.7 396.8 1 

54 8.1 20.7 1842 70.1 29.2 181.6 7.8 201.3 308.4 76.9 93.0 -4 

55 7.2 23.6 2794 148.3 87.5 246.0 7.8 347.7 627.5 62.4 18.6 1 

56 8.1 21.3 6716 364.7 114.2 829.9 31.3 189.1 1928.6 408.3 37.2 -2 

57 8.2 20.7 1896 78.2 43.7 186.2 7.8 189.1 379.3 163.3 0.0 -4 

58 8.7 25.8 2965 96.2 85.1 319.6 7.8 12.2 716.1 172.9 31.0 3 
 2017 Campaign [17] 

59 7.6 18.9 7555 344.7 205.1 1430.9 69.0 268.5 3138.2 257.2 75.1 -1 

60 7.5 18.9 724 60.9 31.1 115.0 15.5 341.7 198.8 26.1 6.8 -4 

61 7.3 22.9 4226 368.7 161.4 292.0 12.2 244.1 1519.4 134.3 16.5 -6 

62 7.8 22.9 762 83.4 33.0 95.0 4.4 262.4 170.4 16.2 31.0 6 

63 7.7 23.4 926 83.4 33.0 85.0 4.7 189.1 170.4 18.7 61.1 7 

64 7.7 20.7 1552 96.2 60.3 185.1 7.9 305.1 454.4 161.3 10.3 -8 

65 7.6 25.0 2550 211.6 114.7 198.0 17.8 384.4 795.2 60.5 11.8 -2 

66 7.7 22.4 1558 96.2 79.7 140.3 5.9 378.3 411.8 119.5 23.8 -8 

67 7.5 21.2 1453 123.4 53.5 178.6 11.9 317.3 454.4 11.3 6.0 1 

68 7.5 22.9 3173 91.4 82.6 402.5 13.7 475.9 794.0 104.8 63.3 -7 

69 7.8 21.6 1757 78.6 90.4 169.3 8.2 311.2 497.0 156.4 17.5 -9 

70 7.7 22.2 3066 131.5 75.8 482.6 14.1 366.1 1093.4 48.2 11.8 -5 

71 7.5 22.4 1836 91.4 67.1 179.1 9.2 347.8 460.4 146.6 9.5 -9 

72 8 21.5 1151 44.9 35.0 153.6 8.1 333.2 234.0 87.5 9.9 -8 

73 7.6 21.2 1298 136.3 53.5 155.2 13.6 329.5 355.0 87.5 20.8 2 

74 7.9 20.2 1859 117.0 51.5 245.4 74.5 567.4 511.2 58.0 16.4 -5 

75 7.8 22.0 2333 192.4 128.3 217.0 9.1 219.7 837.8 82.6 37.1 0 

76 7.5 23.9 2442 139.5 80.7 240.0 8.5 286.8 653.2 131.8 35.2 -4 

77 7.3 23.0 2049 113.8 61.2 291.4 10.0 482.0 525.4 58.0 81.3 -3 

78 7.1 23.0 2429 118.6 106.9 260.7 10.7 427.1 809.4 43.3 28.2 -8 

79 9 26.4 1966 83.4 66.1 178.2 7.1 115.9 568.0 136.7 15.6 -9 

80 8 20.9 1772 72.1 61.2 185.4 10.2 268.5 497.0 55.6 54.0 -9 

81 7.4 21.4 2913 176.4 77.8 438.9 19.8 402.7 738.4 114.6 126.5 4 

82 7.6 23.1 2866 208.4 105.0 243.6 11.4 219.7 1050.8 97.4 11.9 -8 

83 7.4 21.7 1935 110.6 86.5 178.6 6.5 396.6 472.2 90.0 37.1 -4 

84 7.2 24.2 2023 113.8 88.5 166.1 7.0 305.1 539.6 77.7 48.5 -5 

85 7.7 23.1 2835 149.1 69.0 298.4 12.2 311.2 795.2 104.8 87.6 -8 

86 8.4 21.0 955 78.6 39.9 169.1 7.3 195.3 241.4 129.3 3.2 7 

87 7.4 20.1 1110 83.4 52.5 120.0 5.9 317.3 312.4 94.9 8.5 -8 
 2015 Campaign [11] 

88 7.8 21.5 5210 205.8 191.1 298.8 171.5 398.8 1227.9 140.1 130.5 -3 

89 7.8 22.9 2970 190.2 88.4 142.7 107.4 11.3 584.7 127.4 237.5 5 

90 7.6 22.2 626 56.6 17.9 27.3 11.1 120.7 45.9 22.2 65.0 9 

91 8 23.3 965 66.1 39.5 37.8 11.0 38.0 98.9 36.2 176.2 9 

92 7.9 22.3 2210 93.8 80.6 110.1 104.0 320.3 337.2 180.3 6.8 0 

93 7.8 25.0 2290 100.8 76.1 85.8 96.3 478.9 449.0 28.1 0.7 -9 

94 8 21.0 2118 123 36.3 123.2 169.6 331.1 325.7 82.5 0.0 7 

95 8 21.1 1650 133.6 44.2 69.4 59.2 291.0 337.9 6.1 0.0 1 

96 7.9 22.8 3250 47.5 65.0 253.9 110.3 417.2 543.5 121.0 80.5 -9 

97 7.8 22.3 2150 94.5 50.4 131.4 106.3 276.2 426.1 100.6 0.0 -4 



 

98 7.8 24.8 1924 101.8 105.9 70.9 64.2 256.6 342.1 123.2 0.0 6 

99 7.8 21.3 1720 84.8 87.7 81.3 52.8 164.6 263.1 185.8 5.6 7 

100 7.8 23.7 1715 88.9 90.6 68.0 54.7 289.3 220.0 147.8 13.8 7 

101 7.8 21.8 1795 87.8 87.2 94.7 56.3 218.6 262.9 146.4 31.1 8 

102 8.2 21.9 1348 44.9 38.7 95.2 61.2 284.0 143.8 109.1 10.5 0 

103 7.9 24.2 2520 165.5 100.8 107.9 86.8 158.0 517.8 124.2 62.2 6 

104 7.6 21.2 2270 122.7 62.4 125.6 105.9 280.1 316.6 93.2 140.6 5 

105 7.5 25.0 3850 284.4 127.2 119.0 97.3 563.7 830.4 69.3 59.2 -4 

106 7.8 21.4 3090 131.0 91.1 165.0 99.3 475.1 630.4 109.3 33.8 -9 

107 7.9 24.5 2980 119.9 62.3 190.2 102.9 279.8 541.3 125.7 179.9 -7 

108 8.1 22.2 2010 130.7 88.5 79.0 112.3 189.4 228.6 341.2 0.0 9 

109 7.8 20.9 1716 97.9 84.3 71.2 55.8 214.5 259.8 152.8 7.5 7 

110 7.5 22.9 4260 276.8 91.5 185.6 217.0 464.2 926.6 133.6 20.4 -3 

111 7.8 21.8 7840 391.2 189.9 461.0 226.8 200.2 1912.7 466.7 151.6 -7 

112 7.5 20.6 3540 198.5 85.1 168.1 115.0 458.6 696.7 160.8 70.6 -8 

113 7.8 27.5 2260 80.8 69.0 130.4 117.3 326.1 363.2 173.7 0.0 -2 

 


