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Fig. 1 Schematic diagram of anti-seepage structure of evaporation pond in in-situ leaching uranium mine
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Fig. 2 Schematic diagram of optimized anti-seepage structure of evaporation pond in in-situ leaching uranium mine
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Optimization Suggestions for Anti-seepage Structure of Evaporation
Ponds in In-situ Leaching Uranium Mines
ZHU Quanzheng', GE Jialiang®, LIU Xiaochao®’, CAO Fengbo®, LI Mengjiao®, LU Xiaowei’
(1. China Nuclear Uranium Co., Ltd., Beijing 100013, China;
2. The Fourth Research and Design Engineering Corporation of CNNC, Shijiazhuang 050021, China)

Abstract: This study reviews the current status of anti-seepage structures in evaporation ponds at in-
situ leaching uranium mines in China, highlighting critical issues such as insufficient redundancy in an-
ti-seepage measures, single-function leak detection systems with limited anti-interference capabilities,
and excessive thickness of protective layers leading to increased decommissioning waste. By analyzing
domestic and international design standards and engineering practices for anti-seepage structures in
evaporation ponds across various industries, the advantages and disadvantages of different technolo-
gies were systematically evaluated. Combining the unique characteristics of in-situ leaching uranium
mine evaporation ponds, a tripartite optimization framework—redundant anti-seepage, intelligent leak
detection, and waste reduction—was proposed. This integrated approach aims to standardize the de-
sign of anti-seepage structures for such evaporation ponds, thereby enhancing environmental risk con-
trol and promoting sustainable development in the uranium mining industry.

Key words: in-situ leaching of uranium; evaporation pond; anti-seepage structure; HDPE geomem-

brane; leak detection layer; protective layer



