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Introduction

Korea has been in operation of nuclear research reactor(s) since the first research reactor. TRJGA

MARK-II type, started to operate in 1965. The third research reactor. HANARO, has begun to

operate since 1995 while other research reactors have been shut down for their decommissioning

and will be dismantled in near future. From these reactors radioisotopes(RI) have also been

produced to supply a part of internal demand of the isotopes, which have been utilized in medical,

industrial, educational and research fields since 1963. However, most of radioisotopes have

been imported.

Several kinds of radioactive wastes from non-power source have been produced by the

application of the isotopes and by the operations of the research reactors and a fuel fabrication

plant. The RI application wastes have been collected and stored at the Nuclear Environment

Technology Institute(NETEC) under the Korea Electric Power Company(KEPCO), separately

from the operational wastes of nuclear power plant(NPP) which are being stored at on-site

storage of each NPP. The other wastes have been stored at the Korea Atomic Energy Research

Institute(KAERI) and the Korean Nuclear fuel company(KNFC). There has been no repository

for the disposal of the low- and intermediate-level radioactive waste(LILW) in Korea yet.

Arising of Radioactive Wastes and Their characteristics

Up to the end of 1996 the cumulative radioactive wastes collected from 173 organizations for RI

application, a research institute, KAERI. and a nuclear fuel fabrication plant, KNFC, of which

the capacity is 200MTU/yr for PWR fuel and will be scaled up to 300MTU/yr by August of this

year, are shown in Table 1[1, 2, 3].
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Table 1. Cumulative Amount of Radioactive Wastes up to the End of 1996

1) Wastes from KAERI

Low- and intermediate-level wastes

- Conditioned wastes

• Non-combustible: 325.0 m3

Solidified : 72.6 m3

Decommissioned : 1,042.2 mJ

High- level wastes

- Spent radiation source : 22 boxes

- High-level waste : 0

2) Wastes from RI applications

Solid

- Combustible :

- Non-Combustible :

- Non-Compactible :

- Hepatitis :

3) Wastes from KNFC

Solid

- Combustible

- Non-Combustible

- Spent filter

379.0 m

54.2 m3

16.5m3

54.5 m3

: 155.2

: 113.4

: 306.7

,9n

3

m3

m3

m3

- Non-conditioned wastes

Combustible : 337.8 mJ

Spent resin : 11.2 m3

Spent filter : 101.4m3

Spent drum : 260.6 m3

Liquid

- Organic 3.8 m3

Spent radiation source : 560 boxes

At present, the wastes from RI applications are stored in two storage buildings of NETEC and

from KAERI in four storage buildings on her site. And the wastes from KNFC are stored in her

storage building on the site. A program to reduce the volume of wastes, by incineration and

repackaging, or reclassification would systematically be studied.

The wastes from RI applications are divided into miscellaneous wastes(Table 2) and spent

radiation sources(Table 3). As shown in Table 2[4]. the miscellaneous wastes are classified

into 5 categories depending on their properties of contents. To protect an infect of hepatitis.

plastics such vials and syringes used for the examination and/or treatment of the hepatitis are

separately collected and stored. Most of the wastes are contaminated by short-lived
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radionuclides and/or consist of the material of which the contamination level is very low. The

major nuclides are H-3, C-14, P-32, S-35, Tc-99m, 1-125,1-131, Cs-137r Pm-147 etc.

The overall characteristics of the KAERI wastes are indicated in Table 4 [5]. The surface dose

rates of their containers are comparatively high due to the hot-cell operation wastes for the post-

irradiation examination of PWR fuels. The major nuclide is Cs-137 which is one of the

dominant fission products in spent nuclear fuel. The spent drums are contaminated by UO2.

which have been utilized as a container of natural uranium oxide for CANDU fuel fabrication.

The decommissioned wastes have been produced mainly by dismantling the old radioactive waste

treatment facility at Seoul site of KAERI.

The wastes from KNFC are contaminated only by uranium. The components of the

combustible wastes are clothes, gloves, tissue, etc. and non-combustible wastes consist of steel,

firebrick, lime precipitate, plastic, etc.[3].

Regulatory Aspects

Regulating and licensing of nuclear facilities in Korea are based on the provisions of the Atomic

Energy Act. Enforcement Decree. Enforcement Regulation and Notice of the Minister of Science

and Technology. The Ministry of Science and Technology(MOST) has the prime responsibility

for nuclear regulatory and licensing and their enforcement has been entrusted by the government

to the Korea Institute of Nuclear Safety(KINS) as the safety authority. So. the triangle

licensing system on radioactive waste disposal, shown in Figure 1, confirms that radioactive

waste will be managed safely within an appropriate legal framework including clear allocation of

responsibilities for independent regulatory functions[6].

To assure adequate protection of the public and workers, the detailed teclmical standards on

LILW disposal have been developed and the followings [7] :

- Siting criteria for the disposal (Notice No. 91-7).

- Criteria for design of the disposal facility (Notice No. 91-9).

- Acceptance criteria for radioactive waste (Notice No. 91-10).

- Standard format and contents of emironmental report(Notice No. 92-9)r

- Criteria for quality assurance of the disposal facility(Notice No. 92-17).

- Performance criteria of the disposal facility(Notice No. 94-2).

- Guide to environmental radiation measurements and monitoring(Notice No. 94-3), and

- Standard format and contents of site characterization report(Notice No. 94-4)
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Figure 1. Fundamental Framework for Licensing on LILW Disposal

Site Characterization Plan

The purposes of site characterization are to provide data for license application and approval of

the safety assessment for a proposed repository site. Thus the common' investigation activities

for Site Characterization Report(SCR) and Environmental Report(ER) should be arranged in

such a way that the investigation results can be shared for both purposes. General

environmental data and preliminary engineering design data are also produced. In general, the

site characterization plan includes the following activities.

- To define the regional geological conditions.

- To refine the geological conditions in a site scale.

- To determine the localization of repository, and

- To clarify the site specific data such as local geological and hydrogeological conditions.

The preparation of SCR and ER on LILW disposal site is based on technical standards. Notice

No. 94-4 and No. 92-9. Also the technical standards relevant to the site characterization are

available on Siting Criteria (Notice No. 91-7) and Design Criteria (Notice No. 91-9).

Major site characterization activities are as the followings:

1) General environmental survey

The activity includes the investigation on geography, transportation, public health and other

general environmental factors.

2) Geological investigation
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The survey area is defined as three regions. The regional geology should describe within 320km

of the site, including tectonic history of the region, regional geomorphology, stratigraphy, tectonic

structures and geochronology. The detailed geologic conditions within 8km of the site comprise

lithologies, structural geology, stratigraphic units and geologic characteristics. And detailed

survey of structures in the vicinity of repository area includes fault, fold, structural weak zone,

altered zone, irregularly weathered zone. Especially the investigation on faults and joints will be

performed most carefully.

3) Seismic investigation

The purpose of seismic investigation is to provide basic data for design. Any historical and

instrumental record of seismic activities that have a magnitude of 3 or more, or a Modified

Mercalli Intensity of IV or more within 320km of the site will be reviewed.

4) Hvdrological and hydrogeological investigation

In surface hydrological sunny, the natural events such as heavy rainfall, flood, tidal wave,

typhoon will be investigated. The water budget analysis will be executed. Hvdrogeological

investigation is accomplished by identifying the groundwater flow system including groundwater

flow characteristics, hydrogeological structure and hydraulic properties of rock mass.

Groundwater flow modeling will be accomplished with the conditions of geology, fracture

systems and hydraulic parameters.

5) Geophysical investigation

Airborne, marine and surface geophysical investigations are performed. The first stage of

im-estigation will reflect the reconnaissance geological conditions and the supplementary survey

will be continued on certain area.

6) Geothechnical investigation

This activity gives the information on engineering behavior and properties of site materials. The

analyses of slope stability and liquefaction are also provided.

7) Geochemical investigation

This survey includes hydrochemical analysis of surface water, groundwater and sea water, and

geochemical characteristics of soils and rocks within 8km of the site.

Programme for Disposal of LILW

Along with the technical development, KAERI has intensively focused on the selection of a

repository site with successive national campaigns for enhancing the public awareness of

radioactive waste management since 1986. However, due to the prevailed misunderstanding

of even the LILW as something like nuclear bomb, all attempts were completely hindered by the
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strong oppositions from the concerned local communities backed by the anti-nuclear groups. At

the end of 1994, the Government designated the Guleop Island with only nine residents as a

prospective candidate site for the national site. Unfortunately, however, the final blow against

the Guleop Island Project was made at the end of 1995 by the confirmation of active fault zones

near and along the island during the site investigation process.

After the withdrawal of the Guleop Island the attempt to investigate new repository site will be

started again from the beginning in the next century [8]. Therefore, it may be expected that the

programme to build a repository for LILW by the year 2001, which was decided at the 236th and

237th meetings of the Korea Atomic Energy Commission, would be delayed over at least a few

years.

The role of overall project management for LILW was transferred from the MOST and KAERI

to the Ministry of Trade: Industry and Energy Resources(MOTIE) and KEPCO by the

amendment of ''Atomic energy Law" and "Electricity Enterprise Law". Then NETEC was

established as a special organization of KEPCO for the implementation of the follo\vings[8].

- Siting for LILW disposal.

- Construction and operation of LILW disposal facility, and

- Collection and treatment of the wastes from RI applications.

At present the NETEC studies on the radioactive waste management strategy to support the

MOTIE for the revision of LILW disposal programme to the end of this year[9. 10]. This

project includes to review disposal methods as well as the size of disposal facility" to find the most

suitable ones to our circumstances
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Table 2. Major Nuclides in Miscellaneous Wastes from RI Applications

Year

1990

1991

1992

1993

1994

1995

1996

Classification

Combustible

Tc-99m, P-32,
Cr-51, H-3,
1-125,1-131,
S-35

Tc-99m, 1-125,
P-32, 1-131,
H-3, C-14, S-35

Au-198,Pm-147,
Am-241, Ca-45,
1-125, H-3, C-14,
Sr-90, 1-131,
S-35, Cs-137

1-131,1-125,
P-32, C-14,
Tc-99m. S-35,
Pm-147, H-3,
Tl-201

Sr-90. Tc-99m,
H-3, 1-131, 1-125,
Pm-147, C-14.
S-35, P-32

1-125, Ca-45,
1-131, Tc-99m,
Fe-59, Co-60,
P-32.S-35,H-3,
C-14. Pm-147

G-67. Ca-45.
1-125, Cr-51.
P-32, H-3,
Pm-147, S-35,
C-14, Tl-201,
1-131

Non-
combustible

P-32, S-35,
1-125, H-3

Au-198,1-125,
H-3, P-32. C-14,
1-131, Tc-99m,
S-35

1-125, Tc-99m,
1-131, H-3, C-14,
Tl-201, Ga-67,
P-32, Rb-86

1-131, 1-125,
C-14, H-3,1-131,
Tc-99m. Cr-51,
P-32, S-35,
Ga-67, Tl-201

Tc-99m, 1-125,
1-131, C-14,
H-3, P-32. S-35

P-32. H-3. C-14,
1-125, Tc-99m,
1-131, Pm-147

1-125. H-3. C-14,
Tc-99m, 1-131,
P-32

Non-
compactible

Tc-99m

Tc-99m, P-32,
S-35, H-3, C-14,
Co-60

Tc-99m, P-32,
S-25, Co-60, H-3.
C-14, 1-125.
Pm-147, Cs-137

Tc-99m, Pm-147,
Cs-137

H-3, Cs-137,
Tc-99m, Pm-147.
1-131

H-3,1-125,
Pm-147, Cs-137,
Tc-99m, Fe-59.
Co-60

1-125, Pm-147,
Tc-99m, Cs-137

Hepatitis

Tc-99m

1-125

1-125

1-125

1-125

1-125

1-125

Organics

P-32, C-14

H-3, C-14,
P-32,1-125

H-3. C-14.
P-32
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Table 3. Spent Radiation Sources Stored in NETEC

Year

1991

1992

1993

1994

1995

1996

No. of

Producers

30

34

30

32

46

40

Radiation

Sources

Ni-63, Co-60, Cs-137, Am-241,

H-3 etc.

Ir-192, Ni-63, Cs-137, Co-60
H-3 etc.

H-3, Co-60, Ni-63, Am-241,

Pm-147 etc.

Co-60, Ni-63, Kr-S5, Am-241,

Ra-226 etc.

Co-60, Ni-63, Cs-137. Pm-147,

Ir-192 etc.

Co-60, Ni-63, Cs-137. Pm-147,

Ir-192 etc.

Total

Amount

No. of source

94

6,247

75

197

2.6S6

362

9,661

Box

49

55

57

102

94

203

560
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Table 4. Characteristics of Radioactive Wastes Stored in KAERI

Classification

Combustible

Non-combustible

Solidified

Spent resin

Spent radiation source

High-level waste

Spent filter

Spent drum

Decommissioned

Components

Tissue, Glove, Vinyl,

Clothes

Steel, Soil

- Cement

- Asphalt

Resin

Radiation source

Tissue, Glove, Steel

HEPA filter

Drum

Soil

Steel

Major Nuclides

UO2, Co-60, Cs-137

1-131, Mn-54

UO :

Co-60, Cs-137

Co-60, Cs-137

1-131, Co-60

Co-60, Cs-137

UO :, Co-60

uo:

Co-60

U

Dose( \i Sv/hr)

10-100

-

0 . 5 - 1

2,600-3,000

100

1 Ci

16,000

0 . 3 - 10

0 . 3 - 1

0 . 3 - 1
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