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Mechanism of Salinization of Shallow Groundwater in Taocheng District, Hengshul

City ' g’
HE Jin, ZHANG Huai-sheng, CAT Wu-tian, WANG Yu-shan - A’
(Center for Hydrochemistry and Environmental Geology, China Geologjlcal Survey, Baoding 071051, China) | 1~ : —

Abstract: In order to understand the characteristics and origin of gTOquV\ ater salinization in Taocheng dlsmd of Hengshui Clty,‘ the recharge and Sdlledth}l processlon of
shallow groundwater were analyzed with isotopic and geocliemical data’ofithe shallow groundwater ( buried depth <100 m)“and the soluble salt in boreholes. The resulté shitved
that the shallow groundwateg-ivas weak alkaline salt watef, with the total dissolved solid (TDS) in the groundwater ranging from 176, 06 t 17 569. 65 mg-L™ Fand thessoil,total
salinity A unconso 1ddted Sedimeltts ranging from 1.830 to 6509 /- kg - ¥ The hydlochemlcdl types were mamly S0, Cl Na Mg and Cl-S0,-Na-+Ca in the shallow.
gmundwaler and the.<0| luble/salt:’ The main recharge resourte of shgﬂﬁw growldwater was precipitation with different geologlehl pennds The hydrochemical. compositiofis of o
shallow ‘groundwater mdlnly cdme from the dissolution”of hilite and silfater 'wscn.hermgj and experienced mtense lI;wlpordtlon and the ‘reduction en\nonmem Meanwhile, the

|
groundwater salinization was bdrel\ affected by human actiyities dnd seawater{ intrusion, .

Key.words shallnw groundwaler hydrochemistry ; 1solope sahmzauon léechamsm Hengshui City
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Table 1  Hydrochemical indexes of shallow groundwater from the study area
GEE TR HS03 HS04 HS13 HS14 HS15 HS16 HS26 HS27
HR/m 43 45 22 12 12 24 42 63
IKAERER/ m 11.80 12.79 5.34 5.98 5.38 6.89 4.70 3.33
pH 7.84 7.62 8.03 6.87 7.45 8.18 7.73 7.43
TDS/mg-L"! 2248.31 1770.26  3120.54  2051.84 893. 85 663. 87 176. 06 1026.85
EARR IR B/ mg - L 1.74 1.65 2.92 5.52 0.95 0.57 1.23 1. 60
p(Na*)/mg-L"! 729.21 475.34 949. 76 362. 33 193. 31 216. 17 32.85 253.75
p(K*)/mg-L~! 2.75 1.15 4.85 53.55 2.55 1.75 3.55 0.95
p(Ca®*)/mg-L"! 10.6 54.1 3.8 185.8 57.6 17.3 22.9 53.6
p(Mg2*)/mg-L~" 102.2 116.7 121. 4 92.3 43.6 9.6 3.2 30.5
p(S0%™)/mg-L~! 356.0 350.5 582.5 516.0 263.0 168.0 35.5 443.0
p(Cl7)/mg L~ 481.10 44543 1162.53 784.52 181. 10 162.25 24.45 144. 56
p(HCO; )/mg-L"! 1130 655 450 115 265 175 95 200
p(CO3™)/mg-L~" 0 0 70 0 0 0 0 0
p(NO; -N)/mg-L"! 0. 02 0.04 0.03 0.26 17.52 0.02 4.38 0.02
p(NO; -N)/mg-L"! 0. 004 0. 003 0. 006 0. 042 0.137 0. 002 0. 003 0. 003
p(F~)/mg L~ 1.83 2.75 0.12 0.15 0.28 1.43 0.25 ~0.72
p(TFe)/mg-L"! 0. 007 0. 004 0. 194 0.208 0.004 (7, 0.115 0478 27 /004
p(TMn)/mg-1.~" 0. 063 0.001 0.0289 0.573 0. 001 0.030 00071~/ 0.037
8'%0/%o -9.14 -9.08 —7.21 -9.83 -0 15 | -10481 S 14/ -9.81
8D/ %o ~68.24 —67.47 5145 -72.97 -65.9 |-80.28 _77.61 ./ 47178
FE i HS01 HS18 HS19 HS20 HS22  ~JHS23 %, HS24 H.S_2.5"._.ﬂ.~"
H%/m 8 /100 L 100 100 /100 100 | 100 =4 1100
KA/ m VN 5.51 1880 ) &Y 356 6.57 | 117.35 A 13 4.9 A4
DA S 6.82 A8 /' 7.4 708 7 f7.53 | ) 754 104 . 7.2 )
TDS/mg- L= [ 443832 8002017 7922637  4633.79  4930.74 | 7189.43 5795980  17569.65%
FRR AR AR B e 17 [ 4.23 4.09¢ 5.72 200/ 13 #h3.20 3.65 7. 44
p(Nat)/mg-L7l o 379. 94 1680.61 | U 786.75 820.33 974! 28 1660.88  1260.67 352034
p(K ) /mgdL-! 7.45 "s8f5s /[ o.ss, 11.65 655 5.45 12.55 14.45
p(€a™t) fingr L' o [F7616.3 380.4 | 4 3896 7 350.8 368. 4 240.6 275.7 807. 6
p(Mgd* ) /uig+ 1.5V 374. 1 597.7 68272 268.2 286. 8 422.2 364.5 1370. 3
p(S03™) fing-17" % 226.0 1740.5 2270.0 1.860.0 1598.0 2000.0 1390.0 5150.0
p(Cl™)/ing-1~"! 2490.20 3610.33  3850.21 992.08  1530.86  2720.75  2250.38 6 480. 25
p(HCO; )/mg-L~" 565 410 475 660 330 280 485 455
p(CO3™)/mg-L"! 0 0 0 0 0 0 0 0
p(NO; -N)/mg-L"! 59. 43 0.85 0.14 0.31 1.98 0.38 0.02 0.02
p(NO; -N)/mg-L"! 0.322 0.057 0.108 0.391 0. 104 0. 026 0. 009 0.017
p(F~)/mg-L~! 0.13 0.42 0.32 0.43 0.77 1.53 112 0.03
p(TFe)/mg-1.~" 0. 004 0.031 0. 061 0.016 0.071 0.021 0. 064 0.018
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Table 2 Statistics of hydrochemistry parameters of the soluble salt in borehole in the study area
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Fig. 5 Piper diagram of shallow groundwater
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I pH S - S02- HCO; Na* K+ Mg Ca?*
R/ME 7.53 1. 830 0.323 0. 380 0.280 0.332 0. 006 0.116 0. 038
YN 8.26 6. 509 1.472 3.070 0.980 1.628 0.014 0. 400 0. 140
S 7.85 3.756 0.727 1.427 0. 488 0. 788 0.011 0.242 0.078
i 0.33 1.385 0.252 0.671 0.193 0.373 0. 002 0.075 0.023

£3 LB BEHABRUEETHEERY
Table 3 Correlation coefficients between major ions of soluble salt in borehole
e cl- S02- HCO; Na* Ca®* K* Mg?*
=N 1. 000 0. 801 ** 0. 929 ** 0. 680 ** 0.970 ** 0. 390 0.291 0.751*
cl- 1. 000 0.571* 0. 600 ** 0.819 0.438 " 0.273 0.539"
S02- 1. 000 0.438 0. 847 ** 0. 402 0.259 0.816 **
HCO; 1. 000 0.751** -0.033 0.113 0.270
Na* 1.000 0. 295 0.352 0.584 "
Ca®* 1. 000 0. 408 0. 407
K* 1. 000 -0.083
Mg?* 1..000

1) s FIRTE 0. 01 ZKF-(CRU) b W ZFHISE, = FIRTE 0. 05 /KF (XU _F W2 AR
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