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Table 2 Principal component loading matrix

- N ‘ LHORLR A
ESy KA Fois AL BT R o
Soil paricle size disribution ( % )
Principal Water content  Bulk density  Organic matte Total ion content
>0.5 mm 0.5~0.1 mm <0.1 mm
F1 -0.498 0.733 -0.187 0.837 0.459 -0.776 0.002 0.706
F2 0.806 -0.406 0.916 -0.086 -0.536 0.561 -0.051 -0.478
F3 0.018 -0.107 -0.092 0.443 0.590 0.057 -0.949 0.490
A3 Ty BIEH AN LA e, B B

BRI SRR AP S R R AR o A 4
B, Horb s &K AP LR AR < 0.1
mm Y ORE 5 K 5 TEAROG, TTREAR > 0.5 mm 1 JURE
TRESK MR NG, T S
AP A B R G EbR, EEd L EpH . LE
BE L BT EEURAE>0.5 mmPURi R, B
TR SK AR, HR3DH B 5K 2 EH
Ko W EA BN EHERAR SRR, 8 R
Kif20.5 ~ 0.1 mmPkr, HE5K, A,

B2, A UBA E R EE R T 0.5 8 bR
#E, FIH>0.5 mm AP & < 0.1 mm % 406D |
T hr K bR A K 5 I e R, T70.5 ~ 0.1 mm
RS SR N E AR el S Op GNP R 4 NP = s ]
N TE H Al b XA I S50 AE e — B 25 5, ik
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Table 3  Contribution percentages of the principal components

FHSr FRIE(E piY & E YAV e

Principal ~ Eigenvalue % of variance  Cumulative (% )
F1 2.832 35.40 35.40
F2 2.494 31.18 66.57
F3 1.708 21.35 87.92

3 45 1i©

ARILEA KRB KR Guelph AB ik
35 PR A LA 98 7K R T VA 58 T - 1) FH L T b
By RIS SRR, Ifis H E G ik v b A
W1 18 1a) BH L B A0 0T - 08 i MR Y 25T
M P28, ARAS T8 ) BH LU B R B S
SR, FEAREY Tz sk B A B A
FRAE RO Ema R R o AR5 0 EZEE IR FIA R -
(1) KWNAA 1K 22 R R . IR BRI R
45 T R WIS [R] b 3 BT K RN 1 45 b T > 22 3
Moy > PR, HLIME S 4.0 x 107 m s
1.6x107ms™", 7.69%x10° m s™'. I, WA
WRHXANKRIFEARABREENALGX, (2) 1
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SOIL PERMEABILITY OF AERATION ZONE IN XINCHANG-XIANGYANGSHAN - A
PRESELECTED SITE FOR HIGH LEVEL RADIOACTIVE WASTE DISPOSAL

Li Jiebiao  Su Rui  Zhou Zhichao Ji Ruili  Zhang Ming
( CNNC Key Laboratory on Geological Disposal of High-level Radioactive Waste, Beijing Research Institute of Uranium Geology,

Guo Yonghai

Beijing 100029, China )
Abstract In selecting and evaluating a new dump site for disposal of high-level radioactive waste
( HLW ) repository, its hydrogeology condition is one of the most important factors. Moreover, soil
permeability of the aeration zone is one of the key issues in the study of hydrogeology, affecting water
infiltration, runoff and evapotranspiration in the surface soil layer and their distribution relations. Analysis
of soil permeability of the aeration zone helps understand the mechanism of groundwater formation. Beishan in
Gansu Province is a preselected priority region for disposal of China’ s HLW, while Xinchang-Xiangyangshan
is a preselected priority site. For that end, investigations were carried out on soil permeability of the aeration
zone in that preselected site, using the double ring method and and a Guelph infiltration meter in-situ. With
the aid of software SPSS 19.0, soil organic matter, initial soil water content, soil pH, soil bulk density,
soil total ion content and soil particle size distribution were selected as 6 main affecting factors for principal
component analysis. This project was aimed at acquiring data for in-depth study on characteristics of soil
water movement and formation and circulation of groundwater in the area, so as to provide some scientific

basis for site determination and performance evaluation of the preselected area. The following knowledge and
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results were obtained: (1) horizontal distribution of permeability coefficients of the soil aeration zone of
Xinchang-Xiangyangsan was characterized by (D soil permeability varied sharply with the location; @ in
terms of soil saturated hydraulic conductivity ( K;) , various geomorphic units followed an order of gully
(4%x107 ms™") >slow slope (1.6x107° m s™") >flat land (7.69x 10 m s™") . Therefore, it could
be inferred that gullies are the main area where rainwater infiltrates and permeates into deep soil to form
groundwater, and an area that should be crossed out from the list of candidates of HLW dump sites,
because of its active groundwater; ) Kj is higher at the Xinchang fault belt than at the Jijicao fault belt,
being on average 2.75x 10" m s™' and 9.37x 107 m s”', respectively. So large-scaled fault belts should also
be crossed out from the list due to its highly active groundwater; @ K, in clay is very low, being on average
only 9.99x 107 m s™'. (2) Soil permeability also varied vertically, with K, rising first and declining later
down the soil in depth at the four experimental points in the Sishilijing Basin. As the number of soil samples
was limited, causes and trend of the change need to be further explored. (3) Analysis of factors affecting Kj;
and its mechanism shows that Kj is closely related to soil physical and chemical properties, and the principal
component analysis indicates that K affecting factors may be summarized as follows: the first principal
component may be described as soil looseness, which is affected mainly by initial soil water content, organic
matter content and soil particle size composition; the second one is basic physical and chemical properties,
mainly including soil pH, soil total ion content, soil bulk density and soil particle size ( >0.5 mm )
composition; and the third one is soil particle size composition, mainly of the particles ranging from 0.1mm
to 0.5 mm in size. In a word, among all the affecting factors, the contents of moderate-coarse sands ( >0.5
mm ) and clayey silts ( <0.1 mm ) are the highest in effect affecting K;, while the content of medium-fine
sands (0.1 ~0.5 mm ) is the lowest.

Key words Soil permeability; Xinchang-Xiangyangshan preselected site; High level radioactive waste

disposal
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