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1. Forward 

Wastes from nuclear facilities are very diversified concerning that have different 

levels of radioactivity and include different kinds of radioactive materials. Besides some 

of those waste is not assumed as radioactive waste. The basic policy of the radioactive 

waste management is taking that diversity into full account for appropriate separate 

management of different types of radioactive waste and treatment and disposal of each 

type in a rational manner, including recycling. 

From the point, the disposal methods are considered or under consideration to that 

waste, (1) from nuclear reactor facility, (2) from nuclear fuel cycle facility — HLW, waste 

contaminated TRU nuclides, or contaminated uranium , (3) from RI utilization or research 

institute, and (4) from decommissioning of nuclear facility. 

Now in Japan, regulation framework for some kind of LLW from reactor facility, 

including waste from decommissioning of reactor is established. 

2. Treatment of non-radioactive waste from nuclear facilities 

47 nuclear power reactors (the capacity is 3947.6 Mkw) are under operation in 

Japan. As for the nuclear fuel facilities, 8 fuel fabrication facilities, 2 reprocessing 

facilities are under operation or construction. Another activities, for example R&D by 

using research reactor, nuclear materials or radio-isotope, are done. Many kind of wastes 

are generating by those activities. 

Some of the waste from nuclear facilities, however, have not been contaminated. 

Nuclear Safety Commission (NSC) recommended 'On the Understanding of "Nuclear Fuel 

Materials or Substances Contaminated by Nuclear Fuel Materials" ' in Oct. 1993 , to it 

makes clear the concept of'non-radioactive waste'. (Appendix 1) 

The concepts are as follows; 

(1) Those wastes that are apparently free from secondary contamination due to the 

adhesion and permeation, or those contaminated parts are separated. 

(2) Concrete wastes and metal wastes that need not be taken into account the activation 

by the structure, the activation levels are calculated as of no significant difference 

from the materials used in non-nuclear field, or those parts are separated. 
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According to this recommendation, some concrete waste generated by the work of 

the exchange of steam generator in PWR and decommissioning of JPDR are treated as 

non-radioactive waste. Those wastes are treated similar with industrial wastes, without the 

regulation from the viewpoint of radiation protection. 

3. Radioactive waste in Japan 
The various types of radioactive wastes, generated during the course of nuclear 

activities and they are stored in nuclear facilities. The amount of low-level radioactive 

wastes stored in nuclear facilities as of the end of March 1994 (measured in 200 liter 

drum-can equivalents), is about 824,000 cans. The amount increased by about 15,000 cans 

during fiscal 1992 (See -Table 1). The appropriate management and disposal of radioactive 

wastes is an indispensable issue in promoting further development and utilization of 

nuclear energy. 

Table 1. Cumulative Amount of Radioactive Waste in Storage 
Fiscal Year 

Nuclear 
Power 
Staton 
JAERI 
PNC 
Fuel 
Fablication 
Plants 
Japan 
Isotope 
Association 
total 

Cumulative 
amount as 
of fiscal 
1989 

466,800 

108,000 
100,800 

24,800 

56,200 

756,600 

Cumulative 
amount as 
of fiscal 
1990 

471,800 

113,000 
106,000 

27,400 

62,100 

780,300 

Cumulative 
amount as 
of fiscal 
1991 

478,300 

119,100 
112,200 

29,300 

66,600 

805,500 

Cumulative 
amount as 
of fiscal 
1992 

479,000 

124,900 
116,700 

30,300 

69,600 

820,400 

Cumulative 
amount as 
of fiscal 
1993 

471,300 

129,200 
120,100 

32,000 

71,000 

824,000 

( 20,500 (cumulative amount is 26,600) from nuclear power station 

were shipped to disposal facility) 

The basic concept for the disposal of low-level radioactive wastes is the land 

disposal. The Japan Nuclear Fuel Ltd. is operating a relatively shallow land burial facility 

in which to dispose of about 200 thousands of 200 liter drum-cans of radioactive waste 

(ultimate scale, 3 million cans). This facility began operation in December, 1992 . 

As of the end of March 1994, high-level radioactive wastes generated by the 

reprocessing facility amount to approximately 542 np , and are stored in the facility under 

strict control. Liquid high-level radioactive wastes generated by the reprocessing facility 

are extremely small in quantity, they have a long half-life and high radioactivity. It is 

therefore considered necessary to keep these wastes isolated from human living in order to 
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prevent environmental pollution and radioactive exposure of the public. Bearing this in 

mind, the basic policy is to solidify the liquid high-level radioactive wastes into stable 

forms and store them for 30 to 50 years for cooling. The Japan Nuclear Fuel Ltd. is 

constructing a radioactive waste management facility which will receive and store high-

level radioactive wastes arising from overseas fuel reprocessing (iri France and in the 

United Kingdom). This facility is scheduled to begin operation in Feb. 1995 . They are 

then disposed of into geologic formations more than several hundred meters underground. 

4. National policy for radioactive waste treatment 

The basic policy for nuclear program in Japan is "Long-Term program for 

Research, Development and Utilization of Nuclear Energy"( Atomic Energy Commission 

(AEC),June 1994. 

The basic policy for radioactive waste management summarized as separate 

management of different types of radioactive waste. Radioactive waste is very diversified 

considering that it has different levels of radioactivity and includes different kinds of 

radioactive material. That being the case, besides taking that diversity into fully account 

for appropriate separate management of different types of radioactive waste and treatment 

and disposal of each type in a rational manner, it is intended to consider reutilization 

possibilities from the standpoint of effective use of resources. Furthermore, in addition to 

carry forward in a steady manner necessary research and development, it is intended to 

appropriately proceed with exemption and clearance from regulation when necessary for 

the purpose, taking into consideration international trends in that respect. 

(1) Waste from Nuclear Power Plants 

Low level radioactive waste will disposed in shallow land disposal facility. 

(2) Waste from nuclear fuel cycle facility 

(i) High level radioactive waste 

After cooling for 30-50 years, it is disposed in geological disposal facility. The 

repository will start its operation around 2030-mid-2040. 

(ii) Waste containing TRU nuclide 

Waste from reprocessing facility or MOX fuel fabrication facility are treated as 

TRU wastes. Low level TRU wastes may be disposed at the shallow depth in the 

ground with engineered barrier, and specific measures. High level TRU waste will 

be disposed in the ground but not at shallow depth, 

(iii) Uranium Wastes 

Most of the wastes from uranium conversion, fabrication or enrichment facilities 

has a comparatively low uranium concentration and will be possible to dispose of it 

at a shallow depth in the ground without engineered barrier by a simple method that 

- 1 1 -



JAERI-Conf 95-015 

does not entail step-by-step control. 

(3) Rl waste and Research Institute and other waste 

Waste contaminated by short-life beta and gamma nuclide will be disposed by 

shallow land disposal or simplified shallow land disposal. Waste contaminated alpha 

nuclide will be disposed by similar way of TRU nuclides. 

Research institute treats many kind of nuclides, those waste from research 

institute will be disposed by the way of its origin (mentioned above). 

5. The Legal System related to Regulations on Radioactive Waste Disposal 

The management and disposal of radioactive wastes is regulated by either the 

Reactor Regulation Law or the Radiation Hazard Prevention Law according to the 

facilities of origin. The following is an elaboration of the Reactor Regulation Law as the 

regulations of the Radiation Hazard Prevention Law are similar to those of the Reactor 

Regulation Law. 

When the reactor licenses, fabricating businesses, and other nuclear businesses 

manage or dispose of radioactive wastes, generated as a result of the practice of their 

business, within the plant site, the regulations governing such operations are part of the 

regulations concerning each operative facility. 

Regulations state that when nuclear businesses dispose of radioactive wastes 

outside of the plant site, the following measures should be taken: 

(A) The wastes must be placed in nuclear facilities, (other than the ones where the 

radioactive wastes were generated) , which have radiation hazard prevention 

functions. 

(B) The imported wastes must be placed in radioactive waste management facility 

The necessary measures for insuring the safety include, 

i) enclosing the wastes in containers by the prescribed methods, or 

ii) solidifying the wastes in containers, and 

iii) making sure the radioactivity concentration does not exceed the prescribed level. 

Disposal operations cannot be carried out without prior confirmation by the Prime 

Minister that the operations comply with the above measures. 

6. Regulations on the Business of Burial of Radioactive Wastes 

The Nuclear Safety Commission had discussed basic concept of the safety 

regulation of the burial disposal of low-level radioactive wastes. The report was complied 

in October 1985 entitled basic Concept of safety regulations concerning land disposal of 

low-level radioactive solid wastes". 
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Based on the prescribed concept, the Nuclear Safety Commission and the 

Radiation Council have discussed the policy to summarize the Basic Concept of Safety 

Regulations concerning Land Disposal (March, 19S8). The recommendation by the 

Radiation Council is that in the case of establishment of the Japanese own exemption of 

radioactive solid wastes regarding shallow land burial disposal from a viewpoint of the 

control of radiation protection, as the dose, which the exemption to be based on, it is quite 

appropriate to adopt 10 micro-Sv per year. 

Safety Regulation for Burial Disposal Business of Radioactive wastes will be 

carried out on these concepts. The concept of safety regulations that apply to burial 

disposal business can be summarized as follows in Table 2 and Fig. 1. 

In Japan, Disposal business can be applied only when radioactive wastes below 

" Upper limits of radioactivity concentration " decided by Cabinet Order. When 

this order may be amended, it must be submitted to NSC and AEC. 

7. Recycle of radioactive waste 

Reutilization is also under consideration from the view point of effective use of 

resource. The application of the concept of clearance or exemption to the radioactive 

waste from nuclear facility is also under study taking into consideration international 

trends. We are continuing some study to adopt those concepts in our regulation framework, 

because very amounts of waste may be generated in nuclear power plant decommissioning 

in future. 

R&D for reutilization technology , for example by using JPDR decommissioning 

waste, is under way. 

From the regulative point, the dose criteria, 10 fi Sv/y to individual, is 

recommended for the reutilization by the Radiation Council. ('it will not be necessary to 

review this regulatory exemption dose at the time of the implementation of recycling in 

future.') It is same criteria for the waste burial facility after institutional controlled period. 

Research is also under way to apply this recommendation to our regulatory framework, 

because the scenario for safety evaluation may be different from waste burial and 

reutilization. 

For that purpose, from FY 1995 to FY 1997, the research to establish the criteria 

for reutilization of LLW will start under the Safety Research Program decided by NSC in 

March, 1994. 

The use of grounds after decommissioning is also considered. When radioactive 

wastes will disposed, the site will be used without regulation from the point of radiation 

protection. 
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Appendix 1 

On the Understanding of "Nuclear Fuel Materials or Substances Contaminated by 

Nuclear Fuel Materials" - Non Radioactive Solid Waste Generated from the 

Decommissioning of Reactor Facilities -

1. Background 

In Japan, radioactive wastes generally refer to nuclear fuel materials and/or 

nuclear-fuel-contaminated substances which are to be disposed (as stipulated by the laws 

and regulations related to the Law for the Regulation of Nuclear Source Material, Nuclear 

Fuel and Reactors. Based on this definition, practically all solid wastes from control areas 

in reactor facilities are regarded as being contaminated and treated as such (storage and/or 

disposal etc.) under these laws and regulations. 

These solid wastes, however, include wastes which have not been contaminated. 

Moreover, it is expected that the dismantling of naclear facilities will generate not only 

radioactive wastes but also non-radioactive wastes exceeding in amount the former kind of 

waste. 

It is not reasonable therefore to regard those wastes which have no possibility of 

having been contaminated by radioactive substances or those wastes with no significant 

difference in their radioactivity levels from natural background as radioactive wastes. 

Such being the case, an understanding on radioactive wastes has been framed to optimize 

and rationalize the management of radioactive wastes. This understanding forms the basis 

of discriminating non-radioactive wastes from radioactive wastes. 

2. Basic Viewpoint in Discriminating Non-radioactive Wastes from Radioactive Wastes 

The radioactive contamination of solid wastes from nuclear facilities is generally 

classified into secondary contamination due to the adhesion and permeation of radioactive 

substances and activation contamination due to neutron capture. With these classifications 

of radioactive contamination being taken into account, "contamination" is defined, and the 

basic viewpoint in discriminating non-radioactive wastes from radioactive wastes is 

described in the following pages. 

(1) Secondary contamination 

i) Those wastes which are apparently free from secondary contamination due to the 

adhesion and permeation of radioactive substances, in view of their history of use 

and their conditions of installation, 

ii) Those wastes whose secondary contamination due to the adhesion and permeation 

of radioactive substances is limited and whose contaminated parts are separated, 

in view of their history of use and their conditions of installation. 

- 1 4 -



JAERI-Conf 95-015 

Those wastes which fall under either one of the classifications mentioned above are 

regarded as non radioactive wastes. 

(2) Contamination by neutron capture (Concrete waste including reinforcing bars) 

i) Those concrete wastes which need not be taken into account the activation by 

neutron capture, in view of the structure of facilities, such as being sufficiently 

shielded by shielding materials, 

ii) Those concrete wastes for which the activation levels are calculated as of no 

significant difference from the concrete used in non-nuclear field (including 

reinforcing bars in them), 

iii) Those concrete wastes whose activation levels are defined by calculation and 

whose significantly activated portions have been removed. 

Those concrete wastes which fall under either one of the classifications 

mentioned above are regarded as non radioactive wastes. 

(3) Metal wastes contaminated by activation 

To metal wastes generated with the dismantling of nuclear facilities, the 

classifications mentioned in (2) above can be applied for the activation by neutron 

capture. 
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Table 2 Safegy regulation for repository 

Institutional Control Period 

Stage 

Concept of securing safety 

Safety 

regulation 

Concepts of 

safety 

evaluation at 

each stage 

Concepts of 

security 

measures 

First stage; maintaining the 

integrity of the artificial barrier 

Prevention of the leakage of 

radionuclides outside the 

artificial barriers and 

confirmation that there is no 

leakage 

On conditions that there is no 

leakage from the artificial barrier 

and that at repairs will be made 

in the case damages occur, it is 

satisfied that the effects of 

radioactivity on the environment 

will be prevented 

Installation of building 

structure : monitoring leakage of 

radioactive materials from the 

buildings and structures and 

repairing if necessary. 

Monitoring radiation at the 

site: .measures to limit access. 

Second stage: Securing the barriers 

performance 

Prevention of the effects of 

radioactive nuclides reaching 

living environment by artificial 

barriers. Confirmation of safety 

by environmental radioactivity 

monitoring. 

On conditions that the specific 

acts, i.e. digging out wastes are 

prohibited or restricted, it is 

satisfied that the mainly natural 

barrier will prevent the effects on 

the environment. 

Monitoring of environmental 

radiation at the site; patrolling and 

inspection; measures to restrict 

access, etc, 

Third stage: Prohibition or restriction 

of specific acts 

Prevention of the effects of 

radioactive nuclides reaching living 

environment mainly by natural 

barriers. Prohibiting or restricting 

specific acts, i.e. digging out wastes. 

On conditions that the members of 

the public don't enter the repository, 

it is satisfied that the combination of 

artificial barriers and natural barrier 

will prevent the effects on the 

environment. 

Prohibition or restriction of specific 

acts; patrolling, etc. 

Post closure 

There is no necessity to 

take measures to prohibit 

specific acts. 

It is satisfied that the dose 

to public is extremely low 

without having to 

consider regulation of the 

waste as radioactive 

materials. 
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