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Table 1 Monitoring scheme for production boreholes during the construction period
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Fig. 1 Technical route of monitoring data analysis
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Fig. 2 Monitoring point layout map of mining area 1#
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Fig. 3 Scatter plot of concentration of various characteristic factors in mining area 1 #

3.3 HEEIt

BT bR A S B A RO L R SPSS #k
PEHRE A5 RRAE N 7 i Bl o0 A 28 L. S5 R R
1# R IX pH 5 & RS0 HAR N 1455 i 25 73
AR, B T2 Ak I 1 A e B 25 00 A 28 2
BT KA R EIME . 23R 12 RIS HEIE A T

ARIREGITZ5 R W% 2,
3.4 WEESH

g A ] G5 A BV R BE 50 TE R K A R
583t 7 2 iy Al SE %, R H Surfer 14 25 il 45
SR DXRFAE TRk B AR (E 2k o0 A L (BT 4>, W] L
A WF ST X R K 2% 4 R T Y ok R A A T



% 38

B, E EWZ AT L T ARRBRMASE T 7 2R 117

Oy A b SR B AR AL B AR LR LI %
AR AT N B B DX B X EL R B P
AP OB N R R ) R S S S e N
FER AR GE 3 Jr vk A B LT AR, BOA B
MR SR E M. AE AR IXBOE G2t o
Al b, B S A ORI L 2 I BE ST X R K
PR AT A e 2 =5 1) o A ], Dy 4 Xl K BR B
B O T LA K SO . L pH Sl ] AR
L A LA 5,

PU (/L)

2.0
1.6
1.2
0.8
0.4
0

p(CIH)/(mg/L)
200
160

R2 IEREEKREZITARER
Table 2 Statistical analysis results of background

values for mining area 1 #

FRAE N T ¥ifH e e
pH 8.67 8.20~8.96
o(Usxs)/(mg/L) 0. 454 0.058~1. 690
o(HCO3 )/(mg/L) 1976 1175~2 490
0(SO77)/(mg/L) 82 40~174
p(Cl) /(mg/L) 133 80~169
p(HCO; )/(mg/L) p(SO;)/(mg/L)
3500 -
3000
2500 400
2000 300
1500 200
1000
500 100
0 0
pH
8.8
8.2
7.6
7.0

B4 1#RXEFAEERFRES T
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Statistical Method for Background Values of Groundwater in an

In-situ Leaching Uranium Mine
LI Mengjiao', CAO Fengbo', LIU Xiaochao', CHEN Shuaiyao', GE Jialiang',
TANG Qingsi®, LI Xilong*, XIA Xu*
(1. The Fourth Research and Design Engineering Corporation of CNNC, Shijiazhuang 050021, China;
2. Tongliao Uranium Co., Ltd., CNNC, Tongliao 028000, China)

Abstract: Background values of groundwater are the core basis for groundwater environmental man-
agement in in-situ leaching uranium mine. Aiming at the characteristics of large sample size, strong
discreteness and high spatial heterogeneity in background values monitoring of groundwater during the
construction period of an in-situ leaching uranium mine, this paper established a background values
determination method consisting of Grubbs outlier test, manual review, data distribution type judg-
ment, and values range & mean calculation. A case study was carried out in mining area 1 # to obtain
the background values and spatial distribution characteristics of groundwater characteristic factors.
This method can effectively distinguish natural high concentration values from man-made abnormal
values with objective and representative results. It can provide technical support for groundwater envi-
ronmental management of in-situ leaching uranium mines and also serve as a technical reference for
background values determination of similar uranium mines.

Key words: in-situ leaching of uranium; uranium mine; background values of groundwater; statistical

analysis; outlier identification; Grubbs test; data distribution
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Key Parameters for Casing Slotted Well in In-situ Leaching of Uranium
LI Xilong, YAN Jifan, LIU Xiaokui, KOU Wenjie
(Tongliao Uranium Co., Ltd., CNNC, Tongliao 028000, China)

Abstract: In order to solve the problems of cumbersome construction process, irreplaceable filter and
non-convertible function of extractable liquid in complex sandstone type uranium deposits in the tradi-
tional in-situ leaching uranium well configuration (such as large-diameter gravel filling well configura-
tion), a new type of slotted well configuration and its construction technology were proposed. The
configuration adopts a one-diameter to the end method, the casing is lowered through the whole hole
and the reverse grouting is cemented, and then the industrial ore section is slapped by high-pressure
hydraulic sandblasting technology to open up the hydraulic connection channel inside and outside the
casing. Through laboratory tests, the key technical parameters of hydraulic sandblasting joints were
studied, including the effects of spray pressure, nozzle diameter and moving speed on the depth and
width of the joints. The results indicate the optimal slotted performance is achieved when the injection
pressure is maintained 30 MPa, the nozzle diameter is set at 3.5 mm, and the moving speed is con-
trolled at 90 mm/min. The slotted well configuration has the advantages of simple construction
process, high efficiency, less consumables and high well quality, and is suitable for the mining of
complex sandstone type uranium deposits to improve the recovery rate of uranium resources.

Key words: in-situ leaching of uranium; well configuration; slotted; slotted well; high-pressure hy-

draulic sandblasting; construction parameters; construction technology



