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Table 1 The operation time and data acquisition in each stage of mining area
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Fig. 1 The distribution of monitoring wells of well

site A, HUP uraninm mine, USA
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Table 2 The concentration of main components in groundwater at different restoration stages
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K 6.1~12.1 13.1~14.1 3.0~6.8 3.3~5.9 0.55
Ca 43.8~44.4 296.0~343.0 35.2~117.0 64~83.0 1. 66
Na 52.5~55.6 77.9~83.8 32.4~51.6 35.1~57.0 0.77
Mg 8.6~10.2 53.5~63.6 6.1~21.6 7.8~16.2 1.50
pH 7.65~8.28 6.54~7.20 6.71~7.73 7.09~7.53 0.91
Al 0.1~0.1 0.1~0.1 0.1~0.1 0.1~0.1 1. 00
HCO; 207.0~223.0 690.0~810.0 122.0~401.0 211.0~314.0 1.19
SO~ 89.4~94.5 364.0~413.0 61.6~108.0 94, 0~159. 0 1.40
Ccl- 4.2~5.1 188.0~239.0 4.0~34.9 15.0~20. 0 3.83
u 0.02~0. 07 24. 40~62. 50 0.08~9. 86 0.17~8.35 70. 60
As 0.001~0. 002 0.001~0. 002 0. 001~0. 049 0. 001~0. 092 30. 00
Fe 0.05~0. 05 0.05~0.05 0.05~3.55 0.44~2.20 26. 00
Mn 0.01~0.03 0.07~1.08 0.14~0. 54 0.30~0. 80 16. 33
Se 0. 001~0. 004 0.313~1.590 0. 001~0. 504 0.001~0. 343 70. 00
Ra 67~916 1974~5 984 284~3 030 293~3 220 1.71
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Table 3 The concentration of major components in groundwater of an acid leaching uranium mine in northwest China

Aoy HRE (1991 4 4 J1) THF 1 km 4b (2009 4E 10 1) WHO #5 i o [ 2R R K b o
o(Cl7) /(mg/L) 44.3 141.72 — 250
0(SOT ) /(g/1L) 0.18 0. 40 — 0.3

p(U)/Cug/L) 60 .20 30

o(Fe)/(mg/L) 0. 04 2.29 — 0.3
0(Ca)/(mg/L) / 106. 01 — —

o(Mg)/(mg/L) / 26.50 — —

o(As)/(pg/1) <10 .23 10 10

p(AD/(mg/1) / 18 — 0.2
o(Zn) /(pg/1L) <1 40. 07 — 1 000
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Research Progress on Groundwater Remediation Technology at
In-situ Leaching Uranium Mines
MENG Tong', YANG Bing', LIAN Guoxi''?, ZHANG Haoyan'
(1. The Fourth Research and Design Engineering Corporation, CNNC, Shijiazhuang 050021, China;

2. School of Environment, Beijing Normal University, Beijing 100875, China)

Abstract;: In-situ leaching uranium technologies has been widely used in the mining of sandstone urani-
um mines, and the potential environmental impact of in-situ leaching process on groundwater has al-
ways attracted wide attention from societies. This author summarized the progress of experimental re-
searches on groundwater remediation technology at in-situ leaching uranium mines and analyzed the
remediation technologies and effects of groundwater remediation cases on in-situ leaching uranium
mines worldwide. The results show that the pump and treat technology with high restoration efficien-
cy and short cycle repaired costly, and the continuous release of pollutants in the aquifer solid medium
can lead to restoration rebound and tailing in the late restoration period. The natural attenuation tech-
nology has remarkable repair effect on both radioactive and non-radioactive elements. However, long
remediation period and long-term monitoring of repair effect limited its applications. Therefore, the
application of a single repair technology can be restricted by various factors, combining multiple reme-
diation technologies, and different technologies in different repair stages will be applied in future.
Combining the pump and treat technology and the natural attenuation technology can be considered as
a groundwater remediation scheme in China.

Key words: in-situ leaching uranium; groundwater remediation; natural attenuation technology; pump

and treat technology; groundwater environmental impact
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