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Fig. 1 Plan view of the main ore body of a

paleo-river type deposit
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Table 1 Hydrogeological characteristics of the upper and lower ore-bearing aquifer formations of a paleo-river type deposit
. 725 b 7 b a5 b P % b 2R
Lo R TEVE LEYR TEYE Lo R TEy 2
THARHE R /m 13.1~25.6 34.0~54.3 6.0~23.5 44.2~62.0 33.8~82.4 75.6~138
AR YR /m 58.9~84.0 31.6~50.0 64.6~91.0 50.8~110 115~183
KA HER /m 2.6~4.5 0.7~5.7 2.6~14.4 2.5~16.0 1.7~9.1 12.4~14.9
JE B /m 1.0~12.2 22.5~38.5 25.6~53.2 20.4~36.8 16.6~37.2 14.4~72.0
TR K 3k /m 0~3.6 28.3~50.3 19.1 36.8~69.5 25.1~80.6 69.5~137
L AL/ (m® /) 14.0~125 141.6~648 1.7~254 123~734 119~199
IRV BE IR /m 11.1~30.0 9.4~25.2 5.4~46.3
BIiEFRE/ (m/D 0.1~6.0 1.3~10.0 0.1~6.0 1.3~10.0 0.1~6.0 1.3~10.0
FAKERH/ (m? /D 12 26~28 41~49
W ALRE/ (g/ 1D 1.6~3.9 1.0~2.0 0.7~1.7 1.0~2.0 3.8~4.5 1.4~4.7
pH 6.9~7.1 7.0~7.9 7.0~7.9 7.5~8.2 7.0~7.9 7.1~7.7
Cl » HCO; + SO,- Cl » SO;- Cl-Na Cl-Na
KA FE T Cl-Na Cl-Na
Na « Mg Na + Mg Cl » SO,-Na Cl » SO;-Na

Bt T AR R AR E W R OKZE L BT
B B VAR MR LR AR LA 2 B A T
BEBIETE . 29 5090 MYl R IR A P 7E R K
B2 B - A L R
TR, X1 439 DA ARG E PRI, 2
BEEN 1.5 m/d; XF 14 A 508 %
K. BEAMN 1.7 m/d, HMZCHD &S
BB iE RSN 2.88~3.51 m/d, MK,k
BT AR AR IS TR IR TR,

1.3 HFERHFAERERKR

W B 5 ST [ ST 7 A i 2 B 4% 2005 AE A
INT 0B A% 2 R4 1989 4R E R 6K LT
THAE Z Ak O i 3 (R 2) P, 5\ Bl i 1l
17 416. 4 t, FH 5478 0. 055%, 20 b4l 80 4F
RO TFFK 308 t, HAETIAA it 17 108 ¢,

2019 4F B TSGRl By B A AL ECHE B B T2
) 48 Ak 1 32 AR M T 2Kz gl T 1) S - 4k
AR vy S O TR 1 T T SR R A
AR B E T b = T A A R I S AE 2 N
Wi TR S EL LR F 34
FLFE I Y9 C2 95 T R 28 &1 1 2 AT — A fL s
Bl o IR ZRK AT AR 2N F 6k AT A B A TS A5 2R
h12 880 M,

Ze0d Z2 A TP R 5L R IE % R TE 25 1] JE A
BRI RRAE 1) S AR, AR A
2% M RO AN T 2T 4 T A W) & BB B
T BR 5 T SO0 480 4 T S 0 /L 5 A A D JBE R o 07
A SN VR ST S R L R RN M S T
DB 20 F T 20 A RRAE . R 2 2 0 A, L/
R BEAR GE BRI =400 m®) 2544 2 35 Gk =



100 A

% % 45 %

M AY A M BR AL 2P AR 0 B RS AR k7
WRE . D AR, B AR K 6, TCK A
I3 TR s A AN AR R D i AR A
H)Z gk B Fet I RAFETE.

x2 HEETFMEILL

Table 2 Comparison of uranium reserve evaluations
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Fig. 2 Structure of extraction and injection wells
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Fig. 3 Parameter changes with oxidant addition during the acidification stage
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Table 3 Comparison of actual developed reserves and geological reserves in orebody No. 2

- el PR 24 %) i 22 X i 22 i L L
MR T B
WA /km®  fEE/¢ EE/km®  BEE/t EAEU/km®  fEE/t WA/ % hEE/ % CERR: AHRD
C1 0.734 2 3 180.6 0.540 9 2 246.5 —0.193 3 —934.1 —26.3 —29.4 0.74
Tk
. 0.059 2 173.8 0.027 9 112.4 —0.031 3 —61.4 —52.9 —35.3 0.47
%2
Cl+C2 0.793 4 3 354.4 0.568 8 2 358.9 —0.224 6 —995.5 —28.3 —29.7 0.72
C1 0.068 8 180. 0 0.036 4 93.0 —0.032 4 —87.0 —47.0 —48. 3 0.53
gk
0.069 2 144.5 0.052 0 126.3 —0.017 2 —18.3 —24.9 —12.6 0.75
%R
Cl+C2 0.138 0 324.5 0.088 4 219.3 —0.049 6 —105.3 —35.9 —32.4 0. 64
QET 1k
0.931 4 3678.9 0.657 2 2 578.2 —0.274 2 —1100.8 —29.4 —29.9 0.71
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Table 4 Comparison of actual developed reserves and geological reserves in orebody No. 1

- el PR 24 %o} i 22 X i 22 L
R 8T .
WA/ km? B/t WRU/km?  fERE/c WREU/km? ffE/c BRE/Y% 2/ GERR s IHRD
C1 1.766 4 7017.0 1.215 3 5148.4 —0.5511 —1869.0 —31.2 —26.6 0.69
RS
. C2 0.018 4 30. 6 0.010 5 23.8 —0.007 9 —6.9 —42.9 —22.4 0.57
W )Z
Cl+C2 1.784 8 7 047.6 1.225 8 5172.2 —0.5590 —1875.9 —31.3 —26.6 0.69
C1 0.2637 589. 8 0.137 7 384. 6 —0.126 0 —205.2 —47.8 —34.8 0.52
gk
C2 0.207 7 480. 0 0.150 5 389.1 —0.057 1 —90.9 —27.5 —18.9 0.72
W
Cl1-+C2 0.471 4 1069.8 0.288 3 773.7 —0.183 1 —296.1 —38.9 —27.7 0.61
Ok
2.256 2 8 117.4 1.5140 5945.9 —0.742 1 —2171.5 —32.9 —26.8 0.67
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Table 5 Parameters for the 2024 secondary development exploration block
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Later Production Issues and Mining Suggestions of a Paleo-channel In-situ
Leaching of Uranium Deposit

LI Jiandong, GAO Han, TIAN Deqiang, XU Zhe
(Uranium Industry Co., Ltd., CGNPC, Beijing 100029, China)

Abstract: One of Kazakhstan's paleo-channel sandstone uranium deposit has reduced uranium concen-
trations (15-20 mg/L) and over 50% of wells exceeding their service life, affecting economic perform-
ance and sustainability. To address these problems, technical measures were implemented: used oxi-
dants during acidification to boost uranium concentration peaks and maintain higher levels; established
a full-life cycle quality management system to increase the service life of drilling wells; carried out ad-
vanced exploration to increase indicated and measured resources; and remined the low-recovery or
multilayered orebodies. The results show these measures effectively improve resource recovery, lower
operating cost, and extend mine life, supporting economic feasibility and sustainable operation.

Key words: in-situ leaching of uranium; resource depletion; permeability; residual orebody; advanced

exploration; enhanced leaching
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Research and Application of Dynamic Management Method for Mineral Resources
and Reserves Based on 3D Visualization Technology
QIAN Bing"?®, BI Lin"*, CHEN Xin"?, XU Yang'
(1.Changsha DIMINE Co., Ltd., Changsha 410011, China;
2.Key Laboratory of Transparent Mine Geology and Digital Twin Technology, National Mine Safety Administration,
Changsha 410011, China;
3. Institute of Geological Survey, China University of Geosciences, Wuhan 430074, China;
4. School of Resources and Safety Engineering, Central South University, Changsha 410083, China)

Abstract: For the precise quantification and calculation of solid mineral resources and reserves, this
study utilizes data from exploration projects, mining design, and engineering surveys during the ex-
ploration and development of solid minerals. By employing three-dimensional (3D) digitalization
methods and visualization techniques, we have constructed 3D geological attribute models, designed
mine-out models, and 3D excavation engineering models. Furthermore, we have integrated the statis-
tical computation of resources and reserves with these 3D entity models, proposing a 3D statistical
computation method and data management framework specifically tailored for solid mineral resources
and reserves. The findings indicate that the application of 3D digitalization methods enables accurate
and detailed accounting and computation of resources and reserves and production ores, precise classi-
fication of resource reserve types, and dynamic updating of resources and reserves based on the contin-
uously expanding information of ore body control points, thereby enhancing the efficiency of dynamic
management of solid mineral resources and reserves. Practical application cases have further confirmed
the feasibility and effectiveness of the 3D digital dynamic management method for solid mineral re-
sources and reserves.

Key words: 3D geological modeling; 3D statistical computation; resources and reserves classification;

data dynamic updating; resources and reserves management



