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Table 1 Chemical compositions of groundwater in different aquifer groups
cl-
K* Na* Ca®* Mg?* S03% - HCO; NO;
) (meq% ) (mg/L) (mg/L)
I 0.03 55.74 10.55  33.68  63.72  32.82 3.34 0.01 8993. 8 2375.4  7.57 Cl+SO,-Na*Mg
I 0.58 71. 89 17.29 10.23  63.11 24.46  11.34 0.09 706. 03 158.8  8.07  Cl*SO,-Na
I 0.83 72.68  16.37 10.13  55.10  34.37 8.57 0.72 801.97 169. 1 8.15  Cl+SO,-Na
\Y 0.77 87. 47 7.83 3.92 57.93 2452 14.91 0. 89 644.51 60.5  8.42 ClNa
\Y 0.79 90. 50 5.72 2.98 5528  23.60 18.10 0. 80 667. 16 45.8  8.39 Cl-Na
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Fig.2 Changes in chemical compositions of
groundwater with depth
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Fig.3 Changes in salinity and hardness with depth
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Fig.4 Piper diagram of groundwater samples of

different aquifer groups
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Fig.5 (Ca +Mg) /Cl diagram of different aquifer groups
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Table 2 Characteristics of isotope contents of groundwater in different aquifer groups
3D 50
pH
(m) (TU) (%0) (%0) (mg/L)
| 30 ~50 6.6 -72.7 -10. 18 8993. 8 7.57 d*SO,—Na*mg
I 66 ~ 168 4.9 -82.3 -11.27 706. 03 8.07 d*S0,—Na
m 192 ~298 4.5 -82.4 -11.15 801.97 8. 15 d+SO,—Na
v 315 ~378 3.0 -83.1 -11.21 644.51 8.42 Cl—Na
\4 436 ~524 2.6 -83.2 -11.23 667. 16 8.39 Cl—Na
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Table 3 Results of '“C dating of groundwater in different aquifer groups
(a)
14C 8]3(:
Tamers *C PEARSON TAEA CMB-CHM FONTES Gonfiantini (a)
(pmc) (%)
1 27.552 -8.61 10 657 7 693 4912 2 684 2 684 2 684 3 824 2 684 2 684 2 684
I 18. 869 -8.31 13 787 10 824 8 042 6 402 6 402 6 402 6 981 6 402 6 402 6 402
v 14. 651 -7.93 15 878 12 901 10 120 7799 7 799 7 799 9 364 7 799 7 799 7 799
A% 9.079 -8.02 19 834 16 957 14 176 12 424 12 424 12 424 13 324 12 424 12 424 12 424
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Indication of hydrochemistry and isotope for vertical circulation of
groundwater in the North China Plain

SHI Yong=xia' WANG Guiding® GAO Ye=in®
(1. Environment Institute China University of Geosciences Wuhan 430074 China;
2. Institute of Hydrogeology and Environmental Geology CAGS Shijiazhuang 050061 China)

Abstract: In the North China Plain a typical area (China Geological Survey Hengshui Hydrogeology Test
Facility) was chosen to perform the bailing experiment in different water-bearing strata. On the basis of a full
analysis of the hydrogeological conditions of the study area the hydrochemisiry and isotopic compositions of
groundwater in the different water-bearing strata and different times were revealed in the Bailing experiment
process. The vertical cyclical characteristics of groundwater were explored. The results show that the
groundwater can be divided into three types in the study area; with increasing depth the water quality becomes
better salinity reduces and hardness decreases. The groundwater is characterized by vertical zonation. The
first aquifer group is of meteoric in origin and recharged from modern rainfall. The second and third aquifer
groups are recharged through leakage from the shallow groundwater and are a mixture of modern water with
ancient water. The fourth and fifth aquifer groups without leakage from the upper aquifer are of ancient water.
Hydraulic connection does not exist between the third and fourth aquifer groups.
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