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Hydrochemical Zonality and Geochemical Modeling of
Deep-Lying Pore Water in Taiyuan City
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Abstract: Hydrochemical zonality was delineated for deep-lying pore water in Taiyuan. SO,-HCO; water, HCO;-SO, water
and HCO; water occur sequentially from mountain area to basin area, in north to south zonal distribution, which is highly
correlative with the hydrochemistry of supply water. To understand the forming process of deep-lying pore water hydro-
chemistry at Taiyuan, a series of groundwater mixing models were set up using PHREEQC. The results indicate that the
deep pore water of the northern basin is recharged by karst water from the northern mountain area, shallow pore water from
the northern basin, and Fenhe River water. Karst water from the northern mountain area is the most important source of re-
charge. Deep pore water in the western basin is recharged by karst water from the western mountain area and shallow pore
water from the western basin. Hydrochemistry of deep pore water in the southern basin is affected by the mixing of deep
pore water from the western basin with that from the northern basin. According to above analysis, the mixing process is the
most important in forming the hydrochemistry of deep pore water at Taiyuan.
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Table 1 Hydrogeochemistry of deep-lying pore water mg/L(pH )
pH Ca?zt  Mg?t K" Na® Cl SO~ HCO;~ NO;~ NO,~ F CO,  TDS
So01 7.6 57.1 21.3 1.00 11.0 14.2 3.8 259.0 20.0 0.040 0.40 2.2 258. 3
S02 7.6 53.1 21.9 1.00 13.0 12.4 8.2 272.0 12.0 0.024 0.40 1.1 258.0
S03 7.8 56. 1 22.5 1.10 46.8 53.2 56.2 262.0 1.0 0.048 0.36 0.0 368. 3
S04 7.6 47.1 26.1 1.15  89.2 35.4 64.8 342.0 1.0 0.072 0.60 3.3 436. 4
S05 7.7 60.1 44.4 0.90 47.8 37.2 31.2 400.0 10.0 0.016 0.42 2.2 432.0
S06 7.5 54.1 23.7 1.02 13.5 14.2 2.4 272.0 10.0 0.112 0.40 4.4 255.4
S07 7.4 63.1 25.5 1. 06 13.8 19.5 14.4  287.0 15.0 0.008 0.26 2.2 296. 1
S08 7.4 63.1 57.2 1.90 56.8 51.4 126.0 372.0 1.0 0.004 0.44 11.0 543.8
S09 7.7 56.1 21.9 0.90 10.0 10.6 8.6 268.0 10.0 0.016 0.34 2.2 252.5
S10 7.5 49.1 21.9 0.8 62.2 30.1 76.8 238.0 350 0.016 0.46 1.1 395.5
S11 7.8 63.1 33.4 1.18 27.2 28.4 55.2 336.0 2.0 0.004 0.40 0.0 378.9
S12 7.8 83.2 31.0 0.95 41.8 42.5 149.0 220.0 15.0 0.080 0.80 0.0 474. 3
S13 7.5 65.1 34.0 1.42 93.8 56.7 141.0 308.0 33.0 0.024 0.96 3.3 580. 0
S14 7.4 81.2 32.2 1.24 15.5 14.2  96.1 281.0 10.0 0.032 0.44 5.9 391. 4
S15 7.7 147.0 32.8 0.95 31.5 58.5 267.0 253.0 1.0 0.040 0.40 0.0 665. 7
S16 7.8 68.1 21.9 0.98 45.0 31.9 57.6 326.0 1.0 0.004 0.30 2.2 389. 8
S17 7.7 56.1 22.5 1.40 148.0 119.0 132.0 272.0 1.0 0.040 0.42 2.2 616. 5
S18 7.8 56. 1 32.8 1.00 94.5 67.4 108.0 311.0 38.0 0.016 1.16 0.0 554.5
S19 7.1 468.0 241.0 1.32 144.0 840.0 941.0 421.0 1.0 0.004 0.50 25.3 2847.3
S20 7.5 68.1 49.9 1.32 87.0 63.8 84.1 510.0 2.0 0.004 0.82 6.6 612.0
S21 7.8 37.1  26.1 1.05 208.0 151.0 156.0  302.0 1.0 0.016 1.40 0.0 732.7
S22 7.7 55.1 53.5 1.00 214.0 238.0 199.0 305.0 2.0 0.004 0.90 2.2 916.0
S23 7.7 121.0 46.2 0.90 28.8 26.6 257.0 256.0 60.0 0.080 0.40 4.4 669. 0
S24 7.5 184.0 54.7 1.00 44.0 72.7 432.0 268.0 70.0 0.024 0.44 1.1 992.9
S25 7.6 348.0 49.2 2.00 66.8 12.4 917.0 299.0 1.0 16.000 4.60 1.1 1566.5
Cl- Na® . TDS
) (S09)  252. 2 mg/L,
(S19)  2847.3mg/L,
TDS 2)
, TDS 0.5g/L,
’ 1 g/L7
2.8 g/L. HCO, ™ .SO,* .Ca*"
( ) TDS
b b
Cl” .Mg*" . Na"
TDS ( ).

HCO; —Ca « Mg

b

2

TDS

Fig. 2 Contour map of TDS of deep-lying pore water
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Fig. 4 Variation of major ion contents of the HCO, water
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Fig. 3 Zoning map of pore water hydrochemistry
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Table 2 Hydrogeochemistry of karst water, low-lying pore water and Fenhe River water mg/L(pH )
pH Ca*t Mg?+ K+ Na™® Cl SO,2~ HCOs~ NOs;— F TDS
7.6 70.9 46. 2 1.02 82.1 62. 6 127. 4 370. 0 21.3 0.6 597.1
7.4 360.3 102.1 9.92 173.7  421.6 811.3 333.7 24.0 0.8 2 070. 6
7.8 60. 4 28.6 0. 86 12.0 15.4 51.1 268.7 20.0 0.3 323.0
7.4 139.0 42.3 2. 40 19.4 23.1 325.5 232.0 1.0 1.0 669. 6
7.0 118.0 35.9 13.00 129.0  206.0 198.0 168. 0 60. 0 8.0 851.9
70%:20%:10% 3 NN .
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) Table 3 Saturation indexes of anhydrite, aragonite, calcite,
¢ 3 dolomite and gypsum in the mixed solution and
b
deep pore water
b
= —1.94 0.18 0.32 0.63 —1.72
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