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Abstract: This paper aimed at studying hydrochemical chemical characteristics in Wumeng Mountainl : 50000 Wuzhai sheet.On the
basis of hydrogeological survey in the study area, groundwater samples were collected, and the cluster analysis and factor analysis were
used to discuss the relationship between the result and groundwater quality assessment. The results show that the main chemical type of
groundwater in the study area is HCO,—Ca type, and the hydrochemical components have obvious spatial variability.

The main factors controlling thehydrochemical composition of groundwater in the study area are water rock interaction time, aquifer
medium type and human activities. The isotopic test results confirm that the circulation of shallow groundwater is fast and the
evaporation is less, and the salt source of groundwater is mainly dissolution and leaching of minerals. The groundwater quality in Panhe
area is good, especially the type A water in the water rich structure of shallow weathering fissures of basalt is the best, which is suitable
for the development and utilization. Type B water is mostly typical solution filtered water in sedimentary rock area.Type C water is class
V water, and the over standard index is mainly SO427, which comes from the dissolution of primary minerals and the water inflow of
abandoned coal mines.Most of the D —type water passes through the middle and deep circulation. The cluster analysis method can identify
the formation and evolution process of groundwater, which has guiding significance for water supply well site selection, discovery of
mineral water resources and water quality evaluation in the study area.
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Table 1 Statistical results of chemical parameters of

groundwater in the study area

A hE BARME  BME CPWE X BRRBEU%
Ca®* 158.00 2.25 34.59 27.75 80.25
Mg>* 73.00 0.52 9.25 10.81 116.84
Na* 16.80 0.13 2.07 2.12 102.61
K* 5.69 0.05 0.90 0.93 103.79
HCO, 319.00 30.00  133.81  74.30 55.53
SO,> 473.00 0.02 31.32 56.37 179.98
cl- 14.30 0.01 1.83 2.10 114.95
TDS 868.00 9.00 187.33  111.04 59.28
pH 7.46 7.05 7.25 0.09 1.24
TH 690.00 8.00 123.73  103.49 83.64
i 262.00 24.00  109.71 61.00 55.61
NO,~ 13.30 0.004 3.20 2.80 87.62

T BR pH (N TSN AR AR AL me/T
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1 PUZEHL R K Piper
Fig. 1 Piper diagram of four kinds of groundwater
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Fig. 2 Samples are classified by cluster analysis in the study area
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Fig. 3 Box and Whisker plots of the concentrations in groundwater samples of type A,B,C,D in the study area
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Table 2 Water quality evaluation of samples

classified by cluster analysis
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Table 3 Matrix of rotated factor loadings of chemical

parameters in the study area

At F1 F2 F3
Ca®" 0.942 = —0.081 0.046
Mg** 0.826 * -0.151 -0.355
Na* 0.048 0.758 -0.121
K" 0.359 0.693 = -0.022
HCO, "~ 0.709 * —0.249 0.625 =
SO, 0.719 = 0.03 ~0.659
cl 0.301 0.796 = 0.24
TDS 0.96 * —0.059 0.2
pH 0.045 -0.338 -0.038
TH 0.98 = -0.118 -0.12
T 0.709 * —-0.248 0.625 *
NO,~ 0.333 0.585 = 0.27

(G N B S = ¥ i
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Fig. 4 Common factor composition diagram of

groundwater components
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Fig. 5 The 8" O—8D correlation of samples in the study area
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Table 4 Hydrogen and oxygen isotope results

N *‘% rll—lll 8]jV*SMOW 818OV*SMOW 3H
A .

g /%o /%o /TU
WB003 iR K -58.5 -8.95 5.27
WC086 Rk -79.2 -11.08 3.19
WC080 HR K -82.7 -11.68 3.01
WB080 HR K ~73.5 -10.53 3.68
WB070 HiTR K —-67.9 -9.98 5.70
WA075 HiTR K ~75.6 -10.78 2.35
WA067 iR K —64.5 -9.48 3.80
WA068 iR K —66.9 —9.95 4.36
WB027 f@@k -70.9 -10.35 5.66
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