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Chemical Characteristics and Causes of Groups Water in Nlangz1guan Sprmg
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(1. Key Laboratory of Karst Dynamics, Guangxi Zhuang Autonomous Regmn Ministry of Tand and' Resources, Institute of’ Karst
Geology, Chinese Academy of Geological Sciences ,Guilin 541004 China; 2. College of Water Gpnservancy Science and” Engmeerlng,
Ta1yuan Un1vers1ty o Technology, Taiyuan 030024 }bina},.ﬁ International Research Céter onJ‘Karst ‘under the Auspmes of Un1ted
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Abstract: Dl%(’harge in Niangziguan Spring is 7. ‘19 m’ -s’ whwh is the main Water_f;upply QOLII‘lZE‘ for Yangquan City ‘and Plnvdmg
County. Every|year, Yangquan municipal government tdke water from the mouth of Niangziguan Spring to supply drinking wéter to
wrban residénts ‘at ajrate of approximately 177 [’ Ut s of great significance to ‘determine the characteristics and causes of
Varlaﬁ:on% fin spring water flow conditions for the approprlate -utlh;atlon of water resources and pollution prevention. Here, sample
colleghion apd hydrochemical isotope analysesiwere undertaken” Tor the Niangziguan Spring area to chemically characterize the water
environment and genesis. The pH of the karst spring is 7.2-7.5 with an average of 7.36; the calcium content of the water is 112. 1-
135.2 rn:g-L’l with a mean value of 131.4 mg-L™"; the concentration of magnesium ions is 34. 8-42. 3 mg-L™" with an average of
40.8 mg-1."; the concentration of K* + Na~ ions is 41.6-46.7 mg-L™" with an average of 45.2 mg-L™"; and the sulfate ion
concentration is 185.6-271. 8 mg+L™" with a mean value of 255.4 mg-L™"'. The hydrochemical type of the aquifer is classified as
HCO, -S0,-Ca-Mg. The spring water is characterized by high Ca’* , Mg’*, and SO;~ concentrations, and low Na*, K*, and Cl1~
concentrations. The supply path of Chengxi Spring is shortest followed by Wulong Spring. The supply paths of the remaining five spring
are much longer. The Niangziguan Spring water environment is characterized by increasing pollution from coal mine acid drainage
alongside decreasing inputs from domestic sewage. Environmental isotope tracing shows that sulfate in Chengxi Spring mainly derives
from precipitation and gypsum dissolution, and the concentrations of sulfate in Wulong Spring are increasing. These changes are mainly
driven by the amount of coal mine acid water pollution in the area.

Key words : Hydrochemical characteristics; spring flow; water quality evaluation; Piper diagram; stable isotope; cause
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Table 1  Discharge and outcropping characteristics in the Niangziguan Spring area
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Fig. 2 Piper diagram of ionic concentrations in the karst spring
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