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Abstract

As an alternative of the high-level radioactive waste disposal in the subsurface repository, a deep borehole
disposal is reviewed by several nuclear advanced countries. In this study, the state of the art on the borehole
disposal researches was reviewed, and the possibility of borehole disposal in Korean peninsula was
discussed. In the deep borehole disposal concept radioactive waste is disposed at the section of 3 - 5km
depth in a deep borehole, and it has known that it has advantages in performance and cost due to the
layered structure of deep groundwater and small surface disposal facility. The results show that it is necessary
to acquisite data on deep geologic conditions of Korean peninsula, and to research the engineering barrier

system, numerical modeling tools and disposal techniques for deep borehole disposal..
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Fig. 1. (a) Schematic of the borehole disposal concept of U.S.;
and (b) deep borehole design concept [5].
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=
A A HEH|ES 2183
WR S A5 H A

£ 8.5, EhE -300mV, 2M2] NaCl §H82 7} A3} of7] 3
2o BowE Az} 4T85 o] 2 G (PHREEQC
2.12.03)2 =3} 9TH(Table 2). 2] 2t §E 0] o]
3 Eul A4+ McKinley and Scholtis [9]0] 7j&F& o &2
Arkste] AlQkel ghak Zrkar 7Fg st Tk (Table 3).

N#F AR NG o) A BrhE slol Al AL

Q& Yucca Mountain FA]9} WIPP F-2o] 2-&% Az}
H| =3 A& Mesle], & 37470 9] FEPs(Features, Events,
and Processes)S A Asl G}, 1g]al, o] FEPsS H7}38}7)
&l 283 7FHELS Yucca Mountain Ao thst A%

Table 1. Physical properties of the geologic medium and disposal
borehole assumed for preliminary safety assessment [5].

Physical Bedrock Distutbed | Borehole sealed with | Borehole filled
properties bedrock backfill material with waste
Permeability [m2] 107 1076 107 107
Density [kg/m3] 2750 2750 2750 2750
Specific heat
) kg oK] 790 790 760 760
Heat
conductivity 30 3.0 0.8 46,0
[W/m-°K]
Porosity 0.01 0,01 0.35 0.0001

Table 2. Solubilities of several nuclides at the borehole disposal
condition [5].

Nuclide | imging phase | (mois) Note
| amo, | roxi07 | MOTCOR e STy
s | acp, | towwr | TorRb A e v
C - * No solubility-limiting phase
The solubility of Cm is estimated
Cm Cm.O 10x107 with Am that is chemically
273 ’ close to Cm

Cs - B No solubility-limiting phase

I Metal iodides? *

Np NpO, 1.1x10™

e PO, | 11X 10 | T e hemically lose 0 Pa.
Pu PuO, 9.1x 1072

Ra RaSO,i %

Sr SrCO;, S180,? *

Te TcO, 43x 107

Th ThO, 6.0x 107

U U0, 1.0x10%
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Table 3. Distribution coefficients of several nuclides at the borehole
disposal condition [9].

. Kd in the bedrock Kd in the upper Kd in the bentonite
Nuclide (ml/g) sedimentary layer (ml/g) (ml/g)
Am, Ac, Cm 50-5000 100-100000 300-29400
c 0-6 0-2000 5
Cs 50-400 10-10000 120-1000
Np, Pa 10-5000 10-1000 30-1000
Pu 10-5000 300-100000 150-16800
Ra 4-30 5-3000 50-3000
Sr 4-30 5-3000 50-3000
Te 0-250 0-1000 0-250
Th 30-5000 800-60000 63-23500
U 4-5000 20-1700 90-1000
1 0-1 0-100 0-13
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