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Table 1 Groundwater sampling information and hydrogeochemical parameter analysis along the simulation flow path
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Table 2  Statistical summary of hydrogeochemical indicators in the Beishan area

&2 delst Rk SRR

MR K2R KRR KA R/ME FHfE bRifE2E T B TS RE%
p(Na'+K")/(mg'L™) 19870.50 61.62 1785.27 2811.68 4.02 157.49
p(Ca™)(mgL™) 3002.00 29.50 315.64 366.06 3.65 115.97
p(Mg™)/(mg:L™) 1952.90 5.40 126.59 227.10 4.77 179.40
p(C(mg'L™ 39175.60 65.50 2319.26 4586.38 5.08 197.75
HABBK . .
(ERAN=147) p(SO¥)/(mg-L™) 10213.80 84.50 1635.30 1670.44 2.19 102.15
p(HCO3)/(mg-L™) 1428.40 37.60 227.94 197.52 3.30 86.65
p(NO;3)/(mg-L™) 250.00 <0.08 15.02 26.30 5.56 175.10
pHfH 835 6.80 7.74 0.30 -0.63 3.88
p(TDS)/(mg-L™) 67383.45 387.11 6312.65 9075.08 3.81 143.76
p(Na'+K")/(mg'L™) 36467.00 2226 1734.24 4406.60 6.11 254.09
p(Ca™)(mg-L™) 1040.00 16.70 210.74 199.02 2.13 94.44
p(Mg)(mg'L™) 490.00 250 41.20 48.71 5.59 11823
[N E2E S p(CI)/(mg:L™) 25667.00 41.20 1025.09 2188.66 9.28 213.51
FLBK p(SO;)/(mg-L™") 7192.00 43.50 1045.87 946.63 2.79 90.51
(PR EV=158) p(HCO3)/(mg-L™) 859.00 11.30 224.68 122.61 231 54.57
p(NO3)/(mg-L™) 138.00 <0.08 19.18 21.84 2.10 113.87
pHfH 8.58 6.71 7.76 0.30 -0.17 3.87
p(TDS)(mg-L™") 53343.52 370.02 3408.98 4724.61 775 138.59
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Hydrogeochemical modeling of groundwater formation mechanism at the
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Abstract: [Objective] Hydrogeochemical characteristics play a pivotal role in site selection and long-term safety
assessment for high-level radioactive waste (HLW) disposal repositories. [Methods] This study employs integrated
hydrogeochemical analysis and modeling to investigate the basic hydrogeochemical characteristics, horizontal
zoning, and formation mechanisms in different hydrogeological zones of the Beishan preselected site for HLW
disposal in Gansu Province, China. [Results] The results show that the predominant hydrogeochemical types were
CI-SO4-Na and SO4-Cl-Na, Province with pH values generally ranging from 7.5 to 8.3. Fractured bedrock
groundwater is typically undersaturated with respect to halite, gypsum, fluorite, glauconite, and feldspar, and
oversaturated with respect to clay minerals. A distinct horizontal zonation is observed in the hydrogeochemical
composition from the recharge area to the discharge area. The Mazongshan region serves as the primary recharge
zone, characterized by low mineralization, where hydrogeochemical composition is mainly controlled by leaching
processes. The sedimentary basins act as the main discharge areas with high mineralization, where evaporation
processes dominate. The water-rock interaction processes along the flow path are primarily driven by the dissolution
of halite and gypsum, while the effect of carbonate and silicate dissolution or precipitation remains relatively weak.
[Conclusion] Overall, the hydrogeochemical formation of fractured bedrock groundwater in the Beishan area is
predominantly governed by evaporation and water-rock interaction processes. This study provides fundamental
hydrogeochemical data and insights to support the site selection of the HLW disposal repository.
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