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Isotope Characteristics of Groundwater in the Potential Site of
a High-Level Waste Repository in China

GUO Yonghai LIU Shufen LU Chuanhe
( Beijing Resecarch Institute of Uranium Genlogy, Beiying, 100029)

Abstract  Using the isotope techniques, the authors studied the origin, evolution and circulation of the groundwater in the potential
site of China’s high-level waste repository. The results indicate that both deep groundwater and shailow groundwater are mainly
recharged by modern and local precipitation, and the deep groundwater in the site area is of meteoric origin. The shallow groundwater
is mainly recharged by modern and local precipitation, and the deep groundwater originates from regional precipitation at higher eleva-
tion, or might be derived from the precipitation during the geological period of lower temperature. It is also known from the siudy

that the deep underground is a system of very low ~ permeability where the groundwater flow rates are very low.
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Fig.1 Sketch map showing hydrogeology features
and sampling points of the Beishan area
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1-upland rocky fissure water;2-vally and depression pore-
fissure water; 3-basin pore - fissure water;4-water sampling point;
5-descending spring and ascending spring; 6-demarcation line of
hydrogeological unit; 7-river; 8-fault; 9-groundwater flow direction
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Table I The chemical measurement resnlts of some groundwater samples in Beishan area mg'L™!
rE B T pH Na K Ca Mg Cl 8% HO; F Fe Al TDS b &,
L Af# 11,0 8.0 226.2 18.2 87.0 40.0 249.9 340.0 256.3 0.5 0.04 0.03 1098 L3N
2 MW 9.0 7.39 214.0 250 66.2 26.9 316.9 202.7 161.1 0.2 0.06 0.06 1039 L-SN
3 @AH 101 6.76 1570.4 176.0 336.7 74.5 3280.3 148.3 161.7 2.4 0.08 0.04 5377 L-N
4 ZHEA 146 816 1510 13.1 30.5 7.0 1557 118.5 128.6 4.0 0.06 0.04 623 L-SN
5 GE#F 1.0 7.51 2909 31.1 1487 7.3 633.9 111.8 93.3 4.0 0.08 0.02 1347 L-N-C
6 ¥ 120 7.39 188.1 20.2 546 14.8 2050 1284 2903 0.6 0.08 0.06 918 L-H-N
7 #mHF 113 720 490.7 45.3 "141.3 28,9 957.0 150.6 149.3 2.0 0.16 0.02 197 L-N
8§ AR 17.0  6.95 1844.2 120.3 816.5 34.6 4193.7 229.2 363.7 0.6 1.20 0.02 7621 L-N-C
9 JFLR 1.6 7.8 1010.§ 102.9 75.3 41.7 1732.9 99.6 248.8 4.8 0.04 0.06 3329 L-N
10 HH#F 7.5 7.97 1000.7 107.1 368.1 350.7 2052.2 166.1 550.8 2.4 0.16 0.02 4333 L-N-C
11 &F# 11.0 7.6 1480.6 150.2 394.5 68.3 3197.0 164.9 136.9 2.8 0.08 0.04 5602 LN
12 KB 150 8.4 2151 14.11 41.62 36.2 173.0 239.3 3029 0.9 0.03 0.0z 1042  S-HLN
13 R 151 9.0 1335 9.13 28,0 63.3 1:07.2 240.0 260.6 1.2 0.03 0.02 852  S-HNM
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Table 2 '%0,8D hand >H
isotope compasitions of groundwater

8 18, 3
AR AMERT 23 tom Dgvow 0w 'H
T /T Yoo %o /TU

M H A 1.0 26,0 -63.1 -9.70 6.6
02 THESR 90 260 -63.0 -10.22 26.90
03 1k 0.1  28.0 -61.1 -9.64 35.52

4 LHR 146  27.2
05 FHSE 1.0 293

-62.3 -10.45 10.81
-66.0 -9.11 2.80

06 #Hxk 120 293 -63.1 -8.72 58.51
07 fi 34 1.3 29.0 -69.2 -10.50 3.80
08 #HK 17.0  27.8 429 -7.69 50.21
09 Fak 1.6 285 -48.1 -9.04 54.08
10 AR 7.5 250 -43.0 -7.21 6.03
11 TER 110 246 -64.3 -9.56 46.28
12 K 150 243  -58.8 -90.96 182
13 K 15.1 247 -70.9 -9.39 34.78
14 3k 150 283 -42.5 -5.95 9.23
15 Ak 9.2 267 -61.8 -8.76 65.66
16 Ak 9.0 294 -62.2 -8.7 66.76
17 #k 13.8  28.5 -65.5 -9.36 11.98
18 #K 19.0 285 -66.0 -8.19 47.04
19 Fk 100 263 -53.4 -7.58 36.60
20 ok 0.3 2.7 -53.8 -7.91 35.06
21 Hk 1.1 32.3 =524 -7.16 3552
22 H# ik 0.0 335 -60.4 -8.48 12.39
23 & 9.1 6.1  -63.7 -827 R.10
24 EFR 120 354 -88.8 -11.55 <0.50
25 kAR 123 366 -T7L.7 -9.25 <0.50
st ik 14.6 27.2  -66.7 -8.80 40.65
S2 kMK 160 283 -51.2 -46.90 29.02
83 s 150 293 -78.0 -10.47 19.11
s4 WAk 153 290 -67.5 -9.02 §9.29
S5 & 6.0 27.8  -69.0 -9.43 24.23
56 A 15.3 326 -69.8 -8.40 24.00

TE -4 6 008 : 2001 S24F i i o (5 b e R b TR 9L BT B

% 1 H9 8D A 3'°0 B 2 EE bt 52k
FKERRT L (F 2), ATLUR Y, B T K S & A4
A1 T FRFAKER B O, 15 B FR IR T K R A A
B WAHRIHM T RMRNRABRERES T2
HREAKLT T, R EFCES BRI RRER
RS RESEHRHTURERE L RUTEEE A
HRRTEHHEREAABI AR,

o FEW TR deep groundwater MWL
a2 R E# T K shallow groundwater
40 0 it XK surface water

-6+

8D/%

-80

100

L P S TS
-16-15 -14 -13 -12 -11 -10 ~§ -§ -7 -6 -5
8"01%

B2 dhiliBEE Tk sD-8%0 S B A
Fig.2 3D-3"%0 Plat of Beishan groundwater
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Table 3 Values of '*C and '*C in groundwater

K  KBEXR “Crpme BCre  MCIEEMEM
03 X 84.5 ~5.46 Recent
18 EIEK 19.0 -7.14 3.360
14 REK 1.6 -10.35 10,517
16 K 41.8 -7.98 Recent
13 REK 13.8 -9.96 8,776
15 Bk 37.8 -8.75 Recent
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