dJ. of the Korean Radioactive Waste Society
Vol.9(1), PP. 13-21, Mar. 2011.

Synthetic Study on the Geological and Hydrogeological Model around KURT
KURT 39 A 9¢] AAnd- 522 2wd 58 97

Kyung Woo ParkV), Kyung Su Kim, Yong Kwon Koh and Jong Won Choi

Korea Atomic Energy Research Institute, 1045 Deadeokdaero, Yuseong-gu, Daejeon

(Received August 25, 2010 / Revised October 12, 2010 / Approved October 15, 2010)
Abstract

To characterize the site specific properties of a study area for high-level radioactive waste disposal research in
KAER], the several geological investigations such as surface geological surveys and borehole drillings were carried
out since 1997. Especially, KURT (KAERI Underground Research Tunnel) was constructed to understand the further
study of geological environments in 2006. As a result, the first geological model of a study area was constructed by
using the results of geological investigation. The objective of this research is to construct a hydrogeological model
around KURT area on the basis of the geological model. Hydrogeological data which were obtained from in-situ
hydraulic tests in the 9 boreholes were estimated to accomplish the objective. And, the hydrogeological properties of
the 4 geological elements in the geological model, which were the subsurface weathering zone, the log angle fracture
zone, the fracture zones and the bedrock were suggested. The hydrogeological model suggested in this study will be

used as input parameters to carry out the groundwater flow modeling as a next step of the site characterization
around KURT area.

Key words : High-level radioactive waste disposal, KAERI Underground Research Tunnel, Geological model,
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Table 1. Depth distribution of the weathering zone and low angle
fracture zone in each borehole({4]

{mabh:meter along borehole)

Borehole Weathering zone (mabh} Low angle fracture
KP-1 27 zone(mabh)
Kp-2 10 31
YS-1 16 53
YSs-2 15.2 51
Y53 15 74.1
Y54 13 28
Y8-5 10 2.5
YS-6 15 45.8
YS-7 38 342

weathered zone (bottom surface)

Fig. 1. Geological model around KURT area. The geological analysis
determined four geological el ts such as subsurface weathering
zone, log angle fractures zone, fracture zones and bedrock for the
geological model[4].
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Table 2. Descriptions of fracture zones and damage zone in borehole;
These resulis are obtained from synthetic analysis using the
lineament analysis, results of surface geophysical survey and
fracture zone analysis in borehole[4]

Fracture zone Data
YS1_1047 351MF104(N18W74N)
Lineament analysis
¥51_104DZ YSIFZ1ab(87,2-138 Omabh)
YSIMF433(N20W55S)
YS1_433F Geophysical investigation
YS1 43307 Lineament analysis
YSIFZ4cd(417,3-447 2imabh)
YS2MF10G(N10W73N)
YS2_106F Geophysical investigation
YSZ_106DZ Lineament analysis
YS2FZ1ahc(®8.9-152, 1mabh)
YS6MF7G{NOW75N)
YS6_70F Geophysical investigation
YS6_70D7 Lineament analysis
YS6FZ2ab(51.5-93.0mabh)
KP1_75F KPIMF75(N2ESGE)
KP1 7507 Lineament analysis
- KP1FZ1a(27,0-83,Omabh)
KP1 120F KPIMF120(N75E42S)
- PR Lineament analysis
K100z KP1FZ2b(115 0-132 Omabh)
KP1 177F KP1MF177(N87E71S)
Geophysical investigation
KpL Tz KP1FZ3(176,5-181 6mabh}
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Fig. 2. Locations map of the boreholes, Total 16 boreholes were
drilled at the study area and grouped into 4 well fields (YS, BH,

KP, DB well fields). In this study, YS1¢1YS7 borehole and KP1,
2 borehole data were used for construction of geological model[4].
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Fig. 4. Logarithmic transmissivities distribution obtained from
the constant head injection test with fixed depth in the 9 boreholes.
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Fig. 5. Histogram of logarithmic transmissivities obtained from
the constant head injection test with fixed depth in the 9 boreholes.
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assigned to geological elements of the geological model.
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Fig. 7. Orientation of fractures around KURT area. The orientations
of fractures were classified into 4 groups (NS, EW, NW, Low angle)[4).

Table 3. Criteria of fracture zone size classification suggested
by Andersson et. al (2002)[12]

N , Geometric Hydraulic
Class Length Width description Behavior

Regional fracture zone Y10 km Y100 m Deterministic
Local major . Deterministic

fracture zone 10k | 5-100m | (gith uncertainties) HCD

ol o N g Statistical
Local fracture zone 10m-1km| 0.15m {some dleterministic)
Background fracture {0m O1lm Statistical
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