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Preliminary Analyses of the Deep Geoenvironmental Characteristics
for the Deep Borehole Disposal of High-level Radioactive Waste
in Korea
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Spent fuels from nuclear power plants, as well as high-level radioactive waste from the recycling of spent fuels, should be
safely isolated from human environment for an extremely long time. Recently, meaningful studies on the development of
deep borehole radioactive waste disposal system in 3-5 km depth have been carried out in USA and some countries in Eu-
rope, due to great advance in deep borehole drilling technology. In this paper, domestic deep geoenvironmental character-
istics are preliminarily investigated to analyze the applicability of deep borehole disposal technology in Korea. To do this,
state-of-the art technologies in USA and some countries in Europe are reviewed, and geological and geothermal data from
the deep boreholes for geothermal usage are analyzed. Based on the results on the crystalline rock depth, the geothermal
gradient and the spent fuel types generated in Korea, a preliminary deep borehole concept including disposal canister and

sealing system, is suggested.
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Fig. 1. Deep borehole disposal environment[2].
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Fig. 2. Deep borehole disposal and well concept[1].
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Fig. 3. Deep borehole disposal concept of SKB [7].
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Fig. 4. Deep borehole disposal concept of PASS project[7].
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Table 1. Geothermal gradient of borehole in seokmodo

Initial temp. Depth temp. Thermal gradient
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Table 2. Thermal properties of rock in seokmodo
Density Porosity Specific heat Thermal conductivity
Geology Era (g/em?) %) (kg K) in-situ (W/m.K)
Metamorphic rocks Precambrian era 0.69~2.75 0.01 0.79~0.82 4.45~5.36
Jurassic 2.6~2.62 0.02 0.82~0.84 2.77-33
period
Igneous rocks
Cretaceous 267 0.02 0.85 266
period
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Fig. 6. Geology around Pohang[15].

Table 3. Pohang site rock properties

Specific Thermal
Borchole O~ OF Den51§y Porosity %, ° conductivity
samples  (g/cm’) (%) (TkeK) in-situ
& (W/m.K)
242 628 0915
Bi- 4 919063 3187 087098 2167405
BHA 5 2.63 337 0821 L, g
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Fig. 7. Geology of 2 boreholes (DB-2 & MB-2) in Yuseong area.

(a) Drilling site in Kwangju
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Fig. 8. Geothermal drilling site in Kwangju and geology of borehole[17].
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Table 4. Preliminary analyses results for 4 sites
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Table 5. A concept of deep borehole disposal

Waste in Korea

Disposal area (3 — 5 km)

Sealing area (3 - 0 km )

Borehole wall dia. 500 mm 700 mm
Casing dia. 450 mm (Perforated casing) 610 mm
: g;ﬁlsilgfrsr;reggs 400 canisters/borehole « Depth 3 - 2.0 km : Bentonite
Concept * 10 canisters/string : 48.5 m * Depth 2.0 - 1.4 km : Crushed rock or SiC

* Concrete bridge plug : 1.5 m

* 40 Strings/borehole

* Depth 1.4 km - 0.8 : Bentonite
* Depth 0.8 - Surface : Concrete plug etc.
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