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Table 1 Comparison of radioactive source terms during the production and shutdown periods of hard rock uranium mines
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Table 2 Comparison of main effluent releases during the production and shutdown periods of hard rock uranium mines
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WA TR IURE I/ (Ba/ L)

Bt A AL R/ (Ba/@)

Fien el I U 226 Ra
L 0.68~127. 80 25.59 4. 47X 101 7.18X%10° 1.33X10°
L1l 0.96~14.13 6.02 2.61X 101 6.34X10° 1.56X10°
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Table 3 Gas source parameters during different stages (return air well, point source)
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BT 0 0 0 1.6 20 60 7.46 13.126 2.48X 1018
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Table 4 Gas source term parameters (surface source)
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Table S Air radon concentration and individual dose to the public at different stages caused by source terms

\ A ™ A )
WEDA BE B/ km K i / o
AHeE/(Bqg/m?) 5 #/ (mSv/a) AU E/(Bq/m?) 7/ (mSv/a)

W 0.51 1.01 X101 2.16 X103 7.09X102 1.52X1073 29.6
NE 1.00 8. 10X 102 1.73X103 4.89X10 2 1.05Xx10 3 39.3
SE 1. 50 4,20X10 2 8.98x10* 2.33X10 2 4,98 X10* 44,5
ENE 1.91 9.62X10°° 2.06X1014 5.61X10°° 1.20x10* 41.7
SSW 2.00 4,69X102 1.00x103 3.49X10°2 7.46X104 25.4
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Table 6 Contribution of each source term to the maximum individual dose of the public at different stages

TR 5 5] R R i3] [ty %1% At
TIHk{E / (mSv/a) 6.48X10"* 7.17X10°* 6.93X10°* 2.22X10°° 8.06X10°° 2.16x103
A
Tk 1y 4/ Y6 30.0 33.2 32.1 1.0 3.7 100
TIMRE/(mSv/a)  3.19X1075  7.00X107¢ 6.77X107% 2.19X107° 7.87X107° 1.52X1073
45 4 4 )
Tk 45/ V% 2.1 46.4 44.8 1.5 5.2 100
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Environmental Management During the Maintenance Period of Hard Rock Uranium Mines

LIANG Jiawei', LIU Xiaochao?, SUN Juan*, ZHANG Xueli*, WU Shangwen’
(1. China National Uranium Co., Ltd., Beijing 100013, China;
2. The Fourth Research and Design Engineering Corporation, CNNC, Shijiazhuang 050021, China;
3. Beijing Research Institute of Chemical Engineering and Metallurgy, CNNC, Beijing 101149, China)

Abstract: Hard rock uranium mines are an important part of China’s natural uranium production ca-
pacity. Due to policy adjustments, many hard rock uranium mines are currently in a maintenance
state. Production facilities such as ore mining and hydrometallurgy processes are stopped, and only
tailings(slag) storage, wastewater treatment and other waste treatment facilities maintain operation.
There is a significant difference in radioactive waste emissions from the production period, with an
overall reduction in the number and release of source items, and significantly reducing the radiation
impact on the surrounding environment and the public. After the shutdown of a typical hard rock uranium
mine, the radon concentration and individual dose contribution values decreased by 25.4% to 44.5%.
Based on the characteristics of the source terms during the maintenance period, optimization sugges-
tions for environmental protection measures during the maintenance period of hard rock uranium mines
are proposed to further reduce the source terms. At the same time, an adjustment plan for effluent
and environmental monitoring is provided to ensure timely detection of problems while reducing man-
power and increasing maintenance workload, ensuring the radiation safety and controllability of the
shutdown mines.

Key words: hard rock uranium mines; maintenance period; environmental impact; environmental man-

agement; monitor
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Strategy Research on Radioactive Waste Management of Uranium
Mining & Metallurgy in China
LIU Xiaochao', CAO Fengbo', XU Lechang®, XUE Jianxin’
(1. The Fourth Research and Design Engineering Corporation, CNNC, Shijiazhuang 050021, China;
2. Beijing Research Institute of Chemical Engineering and Metallurgy, CNNC, Beijing 101149, China;
3. China Nuclear Uranium Co., Ltd., CNNC, Beijing 100013, China)

Abstract: The history of uranium mining & metallurgy industry in China is reviewed, and the status
of radioactive waste management system and waste disposal are introduced. On basis of analyzing the
existing problems, the basic idea, work target, key tasks and guarantee measures of uranium mining
&. metallurgy waste management are put forward, which can provide guidance for science management
of uranium mining & metallurgy waste in the future.

Key words: uranium mining & metallurgy; waste management; strategy research; radioactive waste



