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Simulation study on pumping remediation of underground saltwater

LI Qin', ZHENG Xilai'>, CUI Heng' , ZHANG Jian'
(1. College of Environmental Science and Engineering, Ocean University of China, Qingdao 266100, China;
2. Key Laboratory of Marine Environment and Ecology, Ministry of Education
Ocean University of China, Qingdao 266100, China)

Abstract; Based on the hydrogeological conditions of the underground saltwater distribution area in the lower
reaches of the Dagu River in Qingdao City, we conducted sand tank experiments using typical medium sand samples
in this area to investigate how the flux, location, and duration of pumping influence the remediation of saltwater.
The simulation results indicate that salinity of the observation points decreased in sequence and sharply. The larger
the pumping flux was, the higher the removal rate of saline water would be, and thus the shorter the needed
remediation time would be. When the flux increased from 80. 2 mL/min to 160. 2 mL/min and 240. 2 mL/min, the
remediation time decreased to 52.4% and 34.9% of original time, respectively. When the pumping well was
located near the impermeable boundary, it could effectively extract high-concentrated saline water and significantly
improve the overall remediation effect. When the pumping duration was 115 min under the experimental conditions,
though the pumped water salinity was 0.274% at the end of the pumping process, it met the drinking water
standards through the natural recovery process, and the pumping duration was shortened by 30.3% compared to
that with a pumped water salinity of 0. 10% . This reduced the remediation cost to a significant degree and had
obvious economic significance to remediation of underground saltwater.
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