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schematic diagram
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Table 1 Investigation content
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Table 2 Method, instrument and detection limit

W H 0 7 AR B WAL Kt B

i 4, v v A s ROOBGR HJ 1157—2021 BH3103-B # X-y | & &Y 1 nGy/h
2R 222Rp HJ 1212—2021 RAD7 &Y 3.7 Bq/m?
Usxy HJ 8402017 MUA-D 2 il 43 #7 A 0.04 pg/L

226 Ra GB/T 11214—1989  FH463B (FD-125)% i E b Al (& &L /3 1 %) 2 mBq/L

7k Th HJ 7762015 ICAP-PRD Hy B 4 45 88 T 14 R 5 G i A 0.05 pg/L
Moa EJ/T 10751998 TRAEE o K AL 0.02 Ba/L

MR EJ/T 900—1994 TRARE o KA 0.05 Bq/L
2387 6. 30 Bq/kg
+ 45 232 Th GB/T 161452022 ARL Z B0 BE 1L 1. 34 Bq/kg
226 Ra 1. 44 Bq/kg
nu GB/T 161452022 ARL %3 i1 g3 4% 007 Ba/ke
L) 232 Th 0.04 Bq/kg
226 R4 GB 14883.6—2016 FD-125 % &L 4 M X 0.04 Bq/ke

3 HRS®

3.1 ER™RniRkE
3.1.1 FERP2Rn iRE

H 2 Al 1L FREE 23 AP BRI R 3 B2 10 45
R 3, ATLLAE W R e Xl ik 2 S rp
Bt C (2 Rn) i 33. 5~61. 0 Bg/m*, ¥l K
46. 2 Ba/m® s FEHTIX 5 km Y5 A (B AH.C A & R
S SRR CC* Ro) R 30, 2~59. 5 Bq/m* . ¥{H
H9 42,3 Ba/m® s BEHIX 5 km MY FE R (D A 23
b BRI CC%Rn) iy 36, 6 ~48. 2 Bg/m’, ¥ {H N
42.1 Ba/m’ . SR FHAH R 52 CRTAAR AR 38 ot 220 38 4 Xof
M IR AT 1L R v B F i W, 45 BE B Al 16 1
Jifi 500 m AbBERT CC# Rn) 2N 35~52 Bq/m™ ™, #F 5%
5 R G AP A X 30 A0 B I Rn vk JBE 45 R ik
Fla— K, R A L0 i R B 2 R R
CC*# Rn) 55 111 7 78 b X B B2 R ¢ B AR JiE 7K
F-(29.0~68.1 Bq/m®) A —3,

®3 BENENEHERET

Table 3  Statistics of instantaneous radon monitoring results

Wi C(*22Rn) /(Bq/m®)

HAL 5
FlENiE| ESf N
UNESUR Y 25 33.5~61.0 46.2
B 20 31.1~59.5 44,0
CHf 20 30.2~53.7 40.5
D A 20 36.6~48.2 42.1
™ L1 T 7 b [X L18055 29.0~68. 1 48.2
3.1.2 EZPRniRE

TE 240 1 B3 R RS B R & DA 4 il
AT L™ R ViR B W A, 7 AN I 05 40 31) 2k
PN OM)™ R We B[R] 26 Wi, B A & DA W )
SRR W FR] 45 Sk 1840 K 202 30, X A
A KRR 0 b ff ] RAD7 & /NBFiE 5 1 4> 4
B LM 72 h, MR 12 P #EL R
e B e e T2 AR LA 2,
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Fig. 2 Continuous radon of village B and village D
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17.5~ 172 Bg/m*, H ¥ {5 B & 79. 3 ~
83.5 Ba/m’ . [R]— W 55 A AR [ 055 J) 79 P 0 o
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SIS o R Al e el 1 o Z A S R W (A WA S =
REFMARTAEIY W, BREN G L
Rn 5 D RZE N OM) 5™ Ro W BEAH 22 A
KB A D B Rn ¥ B2 & {6 5 & 1L T 78 He
X%’ Rn ¥ JE AR AH (29. 0~68. 1 Bq/m®) HE A 4k
F A — K,

3.2 YyEHESERKEFEE
H A L PR S Ay A A A AR R

MEER LR 4, vLIE IS A X 3858 v
RS A SRR O 40~128 nGy/h, B A i W
B D A 1) 0 {5 I 55 5 3% b 3= il 0 X 8] 31 0 5 B
F.CH 5 DR EREE v 585 28 SRR 2R A b
TR 2K At Ak T e Xy 4 A A ]
BAE KT (50, 2~403. 5 nGy/h) 5 FlN .
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Table 4 Statistics of monitoring results of

gamma radiation airborne absorbed dose rate

sy R E ARG R R/ (nGy/h)
B

B s ¥ I

i IX 3 Rk 25 60~128 72.1
Bk 20 46~115 64.0
CHr 20 56~119 65.5

D ff 20 40~102 59.2

B 5y [X L1967 50.2~403. 5 102. 2
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3.3 ik C(**Ra)H 2.84~8.41 mBq/L, 2 o F FE W EF
TE R Al T X 3 2R 8 R K A T I i 5 0.03~0.12 Bg/L, & BIGEWE N 0. 13~

100,300,500 m &b & F i 100,300,500 m &b 43
%"Jﬁ‘ﬁuﬂﬁ%éﬂ( WE R RS R AT B 2 A I

SN I N N 5 Z‘ﬁu 12 A0 b3 4l i
Hfﬁﬂﬁ%%k*%%"ﬂﬁﬂ ER WK S, ATLLFEW, %
o= IR S A B R OK A T p(Usky ) R
0.87~3.26 pug/L,o(Th) 4 0.39~0.58 pg/L,

RS MRAMHEZELE

0.31 Ba/L. iZH &= 49 X JH i1 5 58 b 3R K A
T Usy . Th, Ra % #% 2 W B2 AL T8 i Hh X
A% R AR K I B N A S ol BB
JEVRPBE S @ /A ol BB AR K CE a:
0.05~0.11 Bq/L, & B:0.03~0. 35 Bq/L)""
FEAR—F,

HRET

Table 5 Statistics of radionuclide monitoring results in surface water

o(Uxun)/(png/L)

o(Th) /(pg/L)

C(**°Ra)/(mBq/L) CCE «)/(Bq/L) CCE B/ (Bg/L)

a1 V=S O

A aliel 10 [l B L B{H 1 #{H YL #IMH
A L 6 0.87~1.51 1.33 0.46~0.53 0.50 2.84~6.59 4.21 0.03~0.10 0.06 0.13~0.31 0.23
AR 6 1.28~3.26 1.92 0.39~0.58 0.49 4.20~8.41 575 0.04~0.12 0.08 0.13~0.25 0.21
S e g L0088 0.45~17.18 0.05~1.12 0.83~8.62
3.4 Tk a(* Ra)H 21. 6~48. 2 Bq/kg, H a1l i4 # 4b
M Al LD PR B b R K IS A5 R WK 6, AT TN R R T U R M e s 3 S R R

VIE N Z MR M X IR T K A [ QUEPN ) A
0.05~3.76 pg/L,C(**Ra) K 2.12~8. 45 mBq/L,
R 4 BT 95 4 S A BE W O O R AR IS R A 4G
SECERO R 2 IR T Ll W 2L s R K
i o(Usep ) AR JRMELA N 0. 17~24. 2 pg/L AL T4
L1 300 S 22 LI T 7K AR R0 R o 9 X
R 7K (U ) L C P Ra) A JFE K- 4351 0. 44~
20. 40 pg/1.,0.83~8. 77 mBq/L,iZ =45 IX
IR T K B Ugey 2 Ra 2582 E W AT 5
SaE b DXl 7K SR M AR KPS LA .
3.5 L

gERLFE 7, AL

SRR AA A 23 A8 S A7 50 8 T IE W
P {6 H %R T X R B T U
PETh, " Ra 55 4% 38 15 B2 W JEE A0 T8 96 3t X 4 e
TBCS P A IS 7K T3 LA

F6 WMTABSMHEZEINESLE RS
Table 6 Statistics results of radionuclide

measurements in groundwater

W I 5 o(Uxn)/(png/L) C(**Ra)/(mBq/L)
mAE /4 Sl ¥IE 3t ¥i{E
BUR YN

10 0.05~3.76 1. 05 2.12~8.45 6.23

iz Al AT 1L P 1 g8 ) AL
=t s e 238 N —~ — R
%‘Hj szﬂ/x%ﬂﬂﬁkliﬂfﬁig%* a( U)j‘jlg- 4 %’rﬁ%img[lfu;ss 0.44~20. 40 0.83~8.77
39.2Bq/kg.a (¥ Th) 23.2~48. 6Bq/ kg,
F7 TEMSHUEREVNELERSIT
Table 7 Statistics results of radionuclide measurements in soil
a(**%U) /(Bq/kg) a(*?Th) /(Bq/kg) a(?*Ra)/(Bq/kg)
W R A I 25 850/ 4~
70l ¥iE 7 ¥iE T [l ¥i{H
S uR Y 4 26.8~39.2 35.6 34.2~48.6 42.8 23.2~48.2 38.9
B & 5 22.7~29.7 25.9 28.9~34.3 30. 4 22.4~29.3 26.1
C 5 25.4~32.4 27.4 24.3~31.9 27.6 25.1~30.9 28.7
D ¥ 5 19.4~38.1 25.7 23.2~44.2 30. 1 21.6~43.8 29. 4
B 5y [X [191678 10.19~79. 09 26.53~65. 05 18.42~54.53
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3.6 £

by Bl L PR B8 A= ) S A i M 45 2R D 3R
8, AILIFE W, iz =y X fE R s B A & D A
INFE L B K EEREARE S P @ (PP UD) CH 0. 07 ~
0.52 Bq/kg.a (* Th) i 0. 04 ~0. 77 Bq/kg.
a(* Ra)ly 0. 08~0. 68 Bq/kg; F A &EFERE S
a(®* U)K 0. 22~0. 56 Bq/kg,a (** Th) K 0. 36 ~

0.59 Ba/kg,a(**Ra) K 0.25~0. 59 Bq/kg, LY+
PRSP A% 2R T B R R 1A R R o CR P U M)
T BRI v BE FRvE ) (GB 14882— 199V M e #
TERE M P PR LM . a (P U) =23, 6 Bq/kg,
a(*Ra)=14 Bq/kg.,a (** Th) = 4. 84 Bq/kg; N
AR 25, o (P U) = 67. 0 Bg/kg, a(®* Ra)=
38 Bq/kg,a(**Th)=14.5 Bq/kg],

RS EYHBERMHEREMNELE RS

Table 8 Statistics results of radionuclide measurements in biological fresh samples

a(#8U) /(Bq/kg) a(#2Th) /(Bq/kg) a(?**Ra)/(Bq/kg)
W A5 A

A ¥ It Fl ¥ifa 3 Fl ¥ {H

NFz 0.23~0.52 0. 38 .35~0.68 0.52 .30~0. 68 0. 49

Bk N 0.07~0. 09 0.08 .05~0. 20 0.13 .08~0. 36 0.22
BN 0.22~0.55 0. 39 .45~0.59 0.52 .28~0.52 0. 40

N 0.20~0. 48 0.34 .28~0.77 0.53 42~0. 63 0.53

D K ok 0.08~0.09 0.09 04~0.15 0.10 08~0.13 0.11
e 0.34~0.56 0.45 36~0. 46 0.41 25~0.59 0.42

3.7 TESWHE

by Bl L PR B A S AT A I 5 2R L 3R
9., ATLAE iz 2 e XA 1 32 5 Ak W+
B M RN 0.11~0.17 Bq/(m® « s) . FEES 3
EA X 5 km o N JE RS B R e C # 1 1E
M ER N 0.08~0.15 Bg/(m* « s), /1 H#
SR R A AT AR S S T B R S C R
X 5 A A A R PR B A IS A 1Y S R) AR S R A
XL JBFIER W IEH . #7114 B W & C K
W A T R RS DA AT
ST R AL T TR — KO

x99 TEENTHENEERSI
Table 9 Statistics results of radon exhalation

rate measurement

W R /[Ba/(m? + 9]

W R A i /A
¥ ¥ia
UMESUR LY 4 0.11~0.17 0.14
B #f 3 0.08~0.11 0.09
CH 3 0.10~0.15 0.12
D #f 3 0.06~0.12 0.08
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Investigation of Radiation Environment Level in an In-situ Leaching Uranium Mine

WANG Yalan, XU Lechang, DAI Xiangnan, ZHANG Dong
(Beijing Research Institute of Chemical Engineering and Metallurgy, CNNC, Beijing 101149, China)

Abstract: In-situ leaching uranium has become one of the important techniques in uranium mining and
metallurgy of China after more than 40 years of experimental research and industrial application.
However, the radioactive wastewater, radioactive waste gas and radioactive solid wastewater produced
by long-term in-situ leaching uranium will have impact of different extent on the ecological environ-
ment around the mine, which pose adverse effect on public health and environmental safety. In order
to understand the radiation environment of in-situ leaching uranium mine, taking an in-situ leaching u-
ranium mine in Xinjiang as the investigation object, radiation environment investigation and research
during production and operation period of mine were carried out on the basis of the site investigation
and sample analysis. The results show that the radioactivity levels of monitoring media such as ambi-
ent air, terrestrial gamma, surface water, groundwater, soil, biological samples, and radon exhala-
tion rate around the in-situ leaching uranium mine are basically within the radioactive background level
range of Xinjiang region or the applied standard limits, besides the radiation environmental quality
meet the corresponding requirements and the radiation environmental risk is controllable. In the fu-
ture production and operation period of in-situ leaching mine, mining enterprises should strengthen
the awareness of environmental protection, through establishing and improving environmental man-
agement and monitoring plans, formulating scientific and effective radiation protection measures,
strengthening environmental monitoring and emergency management and other measures to ensure the
impact of mining activities on the environment is minimized, public health and environmental safety is
guaranteed and development of in-situ leaching uranium mining is further improved.

Key words: uranium mine; in-situ leaching; radiation environment; radioactivity level; groundwater;

investigation; monitor
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