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ISOTOPE ANALYSIS OF GROUNDWATER IN YEMAQUAN CANDIDATE
SITE OF CHINA'S HIGH-LEVEL RADIOACTIVE WASTE REPOSITORY

LIU Shufen, GUO Yonghai, WANG Ju, WANG Zhiming, SU Rui, LU Chuanhe, ZONG Zihua
(Beijing Research Institute of Uranium Geology, Beijing 100029, China)

Abstract: Yemaquan district, one of the important candidate sites for China’s high-level radioactive waste
repository, is located in the Beishan area, Gansu Province, Northwest China. The granite is widely distributed in
this district and it will be a good host rock for a high-level radioactive waste disposal repository. In order to
understand the hydrogeological conditions and to evaluate if the district is a suitable/unsuitable site for a
repository, the isotopic hydrogeological investigation and research were carried out during last decade. According
to the field investigation and the analysis of the stable isotopes of hydrogen and oxygen, it is concluded that both
shallow groundwater and deep groundwater are of meteoric origin. The shallow groundwater is recharged mainly
by modern and local precipitation, and the deep groundwater may be originated from regional precipitation at
higher elevation. In addition, from the tritium data of groundwater in the district, it is also found that the shallow
groundwater system is relatively open; and the ability of water circulation is more capable than that of deep
groundwater system.
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Fig.l1 Sketch map showing hydrogeology features and contents of wells and spring in Yemaquan preselected site
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Table 1 Isotope composition of groundwater in Yemaquan Region site
Fedh s Hhi D FrE% 80 A% CH &HEYTU FEfS Hi st 3D Eit/% 80 Fi/% °H &i/TU
W40-02-07 BHF —57.3 —6.0 7.02 W56 - 02 - 08 [EEnS —62.1 -9.2 28.12
W41-02-08 BFL R —60.9 -79 6.99 W57 -02-08 I —67.5 —8.9 13.30
W42 -02-08 HIf —59.7 —8.5 9.16 W58 - 02 - 08 FiV RS —67.6 —8.9 13.68
W43 -02-08 iEH: —61.1 -1.5 <0.50 W59 - 02 - 08 JI —68.3 —9.2 10.96
W44 -02-08 RKIH —54.9 —8.6 16.69 W60 - 02 - 08 BB —67.7 —10.9 19.89
W45-02-09 At —63.3 —9.0 38.14 W61 - 02 - 08 LIPS —67.3 -9.9 0.83
W46 -02-09 I —67.1 -7.8 <0.50 W62 - 02 - 08 273 —53.5 —74 452
W47-02-08 ELEIE —61.0 —-7.6 12.84 W63 - 02 - 08 RREIF —56.1 —9.8 30.94
W48 - 02 -08  HiHEH: —61.5 —8.4 17.36 W64 - 02 - 08 g~ —65.7 —9.6 1.88
W49 -02-09  HFpEg” —59.2 —8.6 2.50 W65 - 02 - 08 2t —63.0 —8.1 0.39
W50-02-09 K3 —58.4 —-8.5 <0.50 W66 - 02 - 09 ZLAI/N R —60.0 -7.6 45.12
W51-02-08 #fJLIE —66.7 —6.8 17.73 W67 - 02 - 08 wEHE —56.4 —9.8 5.40
W52-02-08 AEMER —62.2 —8.7 13.06 W68 - 02 - 08 Lt gL Ik —69.6 -89 14.26
W53-02-08 ZRJHIE —61.8 -84 13.61 W69 - 02 - 08 SMETIE —59.1 -7.9 23.67
W54-02-08 LR —60.3 —8.0 <0.50 W70 - 02 - 08 PY77 1L —65.9 —83 19.32
W55-02-09 £LHf —60.3 —8.1 8.80 W71 -02 - 08 Lo —51.9 —8.5 45.82
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Table 2 Isotope composition of groundwater in borehole BS04

R /m 3D /%o 350 i/ %o *H %5 8/ TU
174.44 —75.90 —5.80 7.74
300.00 —73.48 —5.82
400.00 —73.26 —5.78
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Fig.2 3D-3'"0 plot of groundwater in Yemaquan Region
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