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Fig. 1

Location of Yamansu and Tianhu area in Xinjiang Uigur municipality
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Table 1 General parameters of hydrogeological investigation points in Xinjiang Uigur municipality

H5 BURE AL E A g (AL 2 AERR (AR 2 Hb T B R (m) R (m) KA HR R (m)
1 R 1 N41°53. 312" E93°42. 923" 1003 0.0 1003
2 a2 N41°59. 572" E93°42. 916’ 893 0.0 893
3 RET N41°53. 078’ E93°53. 386/ 1081 AR
4 1 N41°43. 021’ E93°39. 510" 1096 0.5 1095
5 i 2 N41°40. 677" E93°36. 639" 1125 1.5 1123
6 I %% ) 7 N41°40. 243’ E93°41. 062" 1130 1 1129
7 B 7R N41°37. 588’ E93°43. 840’ 1176 1 1175
8 % 0y [ 1 N42°33. 329" E94°09. 151" 807 R Hy
9 B K N41°49. 216 E94°23. 670" 1298 A
10 iy ;371 N41°39. 585 E94°28. 389’ 1403 1.2 1402
11 EAR RG] N41°34. 031’ E94°40. 592’ 1499 1.5 1497
12 pNEED N41°51. 234" E94°21. 095’ 1210 2.0 1208
13 HLIE L N41°41. 681 E93°41. 528’ 1139 1.0 1138
14 133 5% N41°41. 959’ E93°42. 336 1138 0.0 1138
15 AL Ehw N42°8. 525’ E94°4. 931’ 820 1.0 819
16 T N41°21. 203’ E93°39. 979’ 1188 1.0 1187
17 86 A HL N41°41. 501 E93°50. 615" 1193 0.5 1192
18 e VG 180 N41°51. 732’ E93°43. 140’ 1037 1.0 1036
19 T+ HEST N41°40. 489’ E94°25. 562’ 1398 1.2 1397
20 1161 bt N41°33. 469’ E94°31. 088’ 1455 3.5 1451
21 B B0l N41°47. 303’ E94°21. 026’ 1288 10. 8 1277
22 HEARIZIT N41°53. 989’ E94°02. 309" 1020 0. 65 1019
23 A R N42°00. 178’ E94°00. 523’ 946 0.0 946
24 HEARAC T N41°57. 798’ E94°07. 258’ 995 0.9 994
25 PR N41°17. 232 E93°43. 820’ 1222 e
26 R R N42°23. 807’ E93°52. 367" 638 0.0 638
27 K 1 N42°31. 229’ E93°43. 897’ 657 3.5 653
28 A 2 N42°34. 164 E93°36. 689" 614 1.0 613
29 HOmAS I 3 N42°36. 287" E93°31. 247" 603 1.8 601
30 AR N42°34. 053’ E93°21. 383’ 506 1.3 503
31 THo1 N41°38. 036’ E94°26. 285’ 1394. 3 1. 70 1389. 60
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Table 2 Measurement result of hydrogen and oxygen isotopes

of waters in Xinjiang Uigur municipality

KK | WOk 67 LSy
T8O (%) | 8D (%) | A/ TU
K ik IR 1 —2.1 —44.6 5.740.5
RK hiE IR 2 —5.2 —53.9 | 27.640.8
WK KFEH —2.4 —51.6 8.8+0.6
AT K i 0.9 —34.6 | 15.540.6
AR K hi 2 —0.1 —40.8 | 34.940.9
WM K | BRI —6.4 —59.7 7.140.5
B R K B AR —4.3 —47.7 | 15.1£0.6
W T K | I 5ERE T —9.8 —82.5 <1.0
WL TR K | BB K —8.7 —70.4 3.3£0.5
WA HL T K i —5.4 —50.7 | 19.6+0.7
B R 7K AW M) —4.6 —45.5 | 37.8%0.9
AR T K B —9.5 —68.1 18.440.7
B EBHL T K HLIZ BT —8.1 —64.4 20.240.7
SRIK 133 % —3.9 —44.7 18.3+0.7
WAL N K | HEdE R 10. 2 3.2 24.140.8
WA K | )W 9.2 10. 6 44.0+0. 8
AT K 86 A H 0.3 —31.1 | 40.640.9
B T K HE Vi) 7.6 5.0 46.1£1.0
VR EBHL R K + b —0.3 —40. 4 10. 640. 5
B HBHL T K 1161 ¥t 1.0 —37.3 5.440.4
AT K By —5.7 —61.5 5.740.4
WAL K | HERIZYL —1.1 —49.9 6.634-0.4
Rk i | 0.6 —37.8 | 10.0%0.5
WA T K | HEARALLT —1.4 —46.3 | 29.4+0.7
VRS HL T 7K fut I —5.4 —72.2 1.840.3
SRk 0 % R 5.0 —38.6 | 11.640.5
AR K | famiE i 1 3.9 —26.7 6.340.3
WAL K | b 2 —4.6 —61.3 2.440.3
AL R K | il 3 —6.3 —71.3 2.94-0.3
WAL K | M2 —5.2 —68.1 8. 84-0. 4
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in waters in study area
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Characteristics and Implications of Groundwater Isotopes in Yamansu
and Tianhu Preselected Section for China’s High Level

Radioactive Waste Disposal Repository

GUO Yonghai, LI Nana, ZHOU Zhichao, DONG Jiannan, ZHANG Ming, LIU Shufen
Beijing Research Institute of Uranium Geology, Beijing, 100029

Abstract

Deep geological disposal of high-level radioactive waste is considered to be more stable and safer way
to isolate high-level radioactive waste from human environment. Normally, the surrounding rock is
expected to be low-permeable matrix. The safety of geological disposal depends on the screen effect of
surrounding rock and flow with nuclear waste transport through complex fractured rocks. Therefore, it is
very important to conduct hydrogeological assessment at potential disposal sites of interest. Yamansu and
Tianhu area, the important potential area for China’s high level radioactive waste repository, is located in
Xinjiang Uigur municipality, northwesten China. Granite is the host rock of the repository. During last 3
years, the regional hydrogeological investigations were carried out. Based on the field investigation and
sample measurement, this paper mainly studied the isotopic characteristics and its hydrogeological
significance in the area. The results show that the §* H values of shallow groundwaters are generally from
10. 6%, to —82. 5%, with mean value of —46. 1%, and the 8O values are mostly in the range of 10. 2%, to
—9. 8%y %o with mean value of —2. 06%,. The tritium content of groundwater is from <.1TU to 46. 1TU.
From the plot of 8 H versus §'*O, it can be found that stable hydrogen and oxygen isotopic compositions of
the groundwater falls on a line near or lower to that of world meteoric water line, indicating that the
shallow groundwater is of modern meteoric origin and recharged by recent and local precipitation, and
affected intensively by evaporation. In addition, through comparison of the isotope compositions between
groundwater and surface water, it can be seen both of them are very close further indicating the
groundwater is mainly recharged by recent and local precipitation. The renewal ability of deep groundwater
is clearly weaker than that of shallow groundwater. This cognition provided very important

hydrogeological evidences for site selection and evaluationin the area.

Key words: high level radioactive waste repository; hydrogeology; isotope; groundwater; Yamansu

and Tianhu area



