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1. INTRODUCTION

There are two types of repositories for the low level radioactive wastes in

Japan. One is a trench type repository only for concrete debris generated from the

dismantling of the research reactor. The Nuclear Safety Commission (NSC) and the

Science and Technology Agency (STA) have established a system to ensure the

safety of the disposal of very low level radioactive waste (VLLW). According to the

safety assurance system, Japan Atomic Energy Research Institute (JAERI) has

disposed of the concrete debris arose from the dismantling of the Japan Power

Demonstration Reactor (JPDR).

The other type is the concrete pit with engineered barriers. Rokkasho Low

Level Radioactive Waste Disposal Center has this type of repository mainly for the

power plant wastes. Japan Nuclear Fuel Ltd. (JNFL) established by electric power

companies is the operator of the LLW disposal project. JNFL began the storage

operation in 1992 and buried approximately 60,000 drums there. Two hundred

thousand drums of uniformly solidified, waste may be buried ultimately.



2. CLASSIFICATION AND INVENTORY OF RADIOACTIVE WASTES

Radioactive wastes are classified into four categories according to their

sources of generation. Inventory of those wastes (Nuclear Pocket Book, 1996) are:

1) Power Plant Waste generated from nuclear power plants and other similar facilities.

Approximate volumes of Power Plant Waste are 514,000 drums (as 200 liter drum). ;

2) Cycle Waste generated from reprocessing facilities, fuel fabrication facilities and

other facilities related to nuclear fuel cycle; roughly 120,000 drums

3) Rl Waste generated from facilities and places using radio isotopes. The volumes

are 73,000 drums (as 200 liter drum).; and

4) Research Institute Waste generated from laboratories and institutes. The volumes

are 133,000 drums (as 200 liter drum).

The total amount of Non-power wastes, namely summing of Rl Waste and

Research Institute Waste are 206,000 drums in Japan.

3. MAJOR RADIONUCLIDES IN THE WASTES TREATED AT JAERI, TOKAl

Tokai Research Establishment of JAERI and Japan Radioisotope

Association (JRIA) have been treating most of the low level radioactive wastes

arising from nuclear research activities in Japan. JAERI has been treating the low

and intermediate level wastes produced by use of radioactive materials in research

and industry. JRIA is treating the medical waste arising from the application of

radioisotopes in the field of medical research and therapy.

Major radionuclides and the total activities of the wastes received by the

treatment facility of JAERI since 1960 are shown in Table I. Main radionuclides are

activated nuclides and fission nuclides. Approximate total activity of radionuclide

treated and conditioned at JAERI is 4.1E+13 Bq including 5.7E+11 Bq of alpha

nuclides.
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4. SITE CHARACTERIZATION AND THE FACILITY DESIGN

4.1. Characterization of the Tokai site for very low level waste

The Nuclear Safety Commission established the upper bound

concentration limits for Very Low Level concrete waste permitted to be disposed of in

a near surface disposal facility without conditioning or engineered barriers (NSC,

Tokyo, 1992). The concentration limits of radionuclides are shown in Table II.

Based on the regulation, the shallow land disposal facility was constructed in the site

of Tokai Research Establishment of JAERI. The location of the site is about 120 km

northeast of Tokyo, along the coast of the Pacific Ocean. The facility of Tokai site is on

the coastal sand terrace. Characteristics of the coastal sand are not the best, however,

the disposal site is an adequate place for JAER' from a technical and nontechnical

viewpoints. Hydrogeological condition around the site has already been investigated

by a long term field experiment. Monitoring wells are existing around the site. We

have many technologies available to the operation of the facility and various

information about the site. There is no question of land ownership, no problem in

availability and accessibility of the site. Taking into account the characteristics of

both site condition and very low radioactivity of the waste, a disposal pit was excavated

in the site of JAERI. Size of the pit is 45 m in length, 16 m in width and 3.5 m in

depth. The pit is divided into six sections by iron frames. During the emplacement of

the waste, a section of the pit was covered by a sliding roof to prevent rain

permeation. After filling the section with the waste, the sliding roof was moved to

another section for the following operation.

Approximately 1,700 tons of very low level waste, with a total radioactivity

of approximately 230 MBq have been disposed of in the pits. The waste is mainly

concrete debris generated from the dismantling of JPDR. One thousand and three

hundred tons of concrete debris are originated from the dismantling of the biological

shield and 400 tons are from the contaminated floor. The radioactivity and the

maximum concentration of major radionuclides in the concrete debris are shown in

Table III.

Geological and hydrogeological features of the site were previously

investigated by using 42 bore holes. The geological feature of the site consists of
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Tertiary formation, Quaternary deposit and the sand layer. The bedrock is the Tertiary

silt, at 60 m beneath the surface. The N value of the sand layer measured by a

standard penetration method is nine and the wet density is 1.8 ton/m3. The facility on

the coastal sand terrace is 200 m apart from the Pacific Ocean. Elevation of the site is

about 8 m from the sea level. This elevation is higher than the highest tide recorded in

the history. No fault is observed around the facility. Hydraulic conductivity of the sand

layer is about 3 x 10"2 cm/s. The performance of the disposal pit was improved by

covering the pit with less permeable soil that had a permeability of 10~3 -10"4 cm/s.

The direction of a groundwater flow is from west to east, consequently groundwater

flows into the sea. Recharge of the groundwater is the annual precipitation of 1,300

mm. The bottom level of the disposal pit was constructed approximately 1 m above the

groundwater level. (M. Okoshi, et al., 1997)

4.2. Rokkasho Low Level Radioactive Waste Disposal Center

Low Level Radioactive Waste is regulated under the Law for the

Regulation of Nuclear Source Material, Nuclear Fuel Material and Reactors.

Regulation for LLW disposal is based on the guidelines determined by the Nuclear

Safety Commission. The repository at the Rokkasho site is a concrete pit type with

engineered barriers.

The Rokkasho LLW Disposal Center is located at the northeastern part of

the mainland of Japan. Japan Nuclear Fuel Ltd. (JNFL) began the operation of

emplacement in 1992. Approximately 60,000 drums had been buried by the end of

1995. The drums contained uniformly solidified liquid waste concentrates with cement,

bitumen or plastic are stacked in the concrete pit. The burial facility is constructed on

the low permeability bedrock beneath the ground water table. The bedrock at this

site is Tertiary Takahoko formation composed of sandstone and pumice tuff. The N

value of this Takahoko formation is around 50. The hydraulic conductivity of this

formation is 1.5 x 10~4 -1.1 x 10"5 cm/s. The Quaternary deposits overlying the

Tertiary are extensively distributed in this area. The deposits consist of a terrace

deposit, a volcanic ash layer and an alluvium deposit. The groundwater table is

located mostly in the Quaternary formation and the level is about 45 m above the
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sea level. Observations of water balance at the site indicate that the precipitation rate

is about 1,200 mm/a, the evapotranspiration rate is about 600 mm/a and the average

groundwater recharge is 300 mm/a, other rainwater flows into streams as surface

runoff and interflow. (Y. Sakabe, 1997)

5. CONCLUSIONS

Research wastes consist of both activated nuclides and fission products

have long half-lives. From these characteristics, concrete pit type repository with

engineered barrier system is preferable for the disposal. However, trench type

repository without engineered barrier system may be considered for the considerable

volume of very low level radioactive wastes.
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TABLE I. INVENTORY OF RADIONUCLIDE STORED

AT JAERI (Bq)

j3 y

a.

H-3
C-14
Na-22
Mn-54
Fe-55
Co-57
Co-60
Ni-63
Zn-65
Sr-90
Ru-106
Cs-134
Cs-137
Pm-147
Th-232
U-238
Pu-241
nat-U

Total

Pb-210
Ra-226
Np-237
Pu-238
Pu-239
Pu-240

Am-241
Cm-244
gr-Alpha

Total

Grand Total

6.4E12
2.7E11

9.5E08
9.2E08
4.1 E08
6.0E08
4.2E11
7.7E10
2.0E08
3.4E11

1.2E12
3.9E10
5.2E11
3.0E13
2.6E09
1.1 E09

• 1.1E12
1.2E08

4.1E13

3.0E07
1.9E10
2.1 E07
2.4E10
2.5E11

2.5E07

1.8E11
5.2E10

3.7E10

5.7E11

4.1E13



TABLE II. RADIOACTIVITY CONCENTRATION UPPER BOUNDS (Bq/t)
FOR CONCRETE WASTE NOT SOLIDIFIED INTO CONTAINERS

H-3

C-14

Ca-41a

Co-60

Ni-63

Sr-90

Cs-137

Eu-152a

a emitters

Concentration upper bound

3.0E9

1.1E8

1.5E8

8.1 E9

7.2E9

4.7E6

1.0E8

3.6E8

1.7E7

•-a

a Applies only to activated concrete waste.



TABLE III. ACTIVITY AND MAXIMUM ACTIVITY CONCENTRATIONS FOR
MAJOR RADIONUCLIDES IN THE VLL CONCRETE WASTE

H-3
C-14
CI-36
Ca-41
Co-60
Ni-63
Sr-90

Cs-137
Eu-152
Eu-154

a emitters

Total

Activity(Bq)

Activated concrete

1.7E8
4.0E5
1.2E4
7.4E5
3.9E6
2.5E5
1.0E5
2.0E4
1.7E7
7.8E5
3.4E3

1.93E8

Contaminated concrete

7.5E6

6.9E6

2.1 E6

1.0E7

6.9E6

8.8E5

2.2E5

3.45E7

Total

1.8E8
7.3E6

1.2E4

7.4E5

6.0E6

1.1E7

7.0E6

9.0E5

1.7E7

7.8E5

2.2E5

2.28E8

Max.activity
concentrations

(Bq/t)

1.1 E6
2.0E4
7.7E1
4.8E3
1.6E5
3.0E4
2.0E4
1.0E4
1.1 E5
5.0E3
6.4E2

^ ^ _ _

O



Geohydrological Feature of the Site
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Conceptual Design of the Burial Facility
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