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ABSTRACT: 

With Chinese nuclear power industry development sharply, radioactive waste safety management is facing the huge challenges in the national infrastructure and regulatory. The paper introduces the present situation on radioactive waste safety management in China. 
1. Chinese current situation and perspective on nuclear power development 

Tracing back to history, China is a traditional nuclear club member in the world. Until 2007, 14 nuclear power reactors and 17 civilian research reactors are in operation, and another 10 power reactors are waiting for approving. The nuclear power accounted for 1.1 percent in the total installed power capacity. According the nation nuclear power development plan, the nuclear power capacity will increase to 40 gigawatts by 2020, accounting for 4 percent of the total generating capacity. 

Meanwhile, there are several nuclear fuel cycle facilities, a couple of thousands of radiation sources. In which, some nuclear fuel cycle facilities will face decommissioning. All of these facilities and relevant activities generate radioactive waste. 
2. Chinese regulatory body and their function
Established in October 1984, National Nuclear Safety Administration (NNSA) is responsible for both nuclear safety and radiation safety, the functions and duties include: to enact policies, regulations, standards and technical guides and to perform surveillance and inspection; to review and approve the radiation environment impact report of the nuclear installations; to responsible for surveillance and control of radiation protection and radiation environment; to responsible for surveillance and inspection for on-site emergency plan and radioactive environmental emergency activities; to perform surveillance and inspection on radioactive waste management; to responsible for nationwide radiation environment monitoring, and to compile national radiation environment quality report every year.
Since 1998, NNSA was merged into the State Environmental Protection Administration (SEPA), and renamed as the Department of Nuclear Safety and Radiation Environment Management (National Nuclear Safety Administration) of SEPA. The work on radioactive waste Management is reinforced since then.
Besides, the provincial and municipal agencies of environment protection are also play important roles on the waste management. Their responsibilities can be described as follow: to implement of policies, regulations; local radiation environment monitoring; to review and approve the REIR on radiation sources; to issue radioactive release permit; to inspect environment contamination accidents; to perform surveillance and inspection on radioactive waste management; management on city temporarily stored repository.
3. Radioactive waste generations  
The radioactive waste generated mainly from the military purpose industry and mining in 1960’-1980’. Presently, the waste arises from the generation of electricity in nuclear power plants, from nuclear fuel cycle operations and from other activities in which nuclear technology applications in medical, agriculture, industry and scientific research etc. It also arises from activities and processes where naturally occurring radionuclides become concentrated in waste material whose management needs radiation safety consideration.

The waste mentioned above can be classified as low and intermediate level radioactive waste (LILW), which mainly arising from Uranium mining, refining and enrichment, nuclear fuel fabrication, research reactors, nuclear power plants, reprocessing facilities, and high level radioactive waste (HLW) from research reactors, nuclear power plants and reprocessing facilities.
4. The national regulations framework
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Fig. 1  The Chinese regulations hierarchy on radiation safety
There are five levels regulations on radiation safety in China as Fig 1. The top level is national law, that have already issued by Congress include “Environmental Protection Act of the People’s Republic of China” in 1989 and “Act on Prevention and Control of Radioactive Pollution of the People’s Republic of China” in 2003.
The second level regulations are issued by the State Council which includes “Regulations on Surveillance and Control of Civilian Nuclear Installation” in 1986, “Regulations on Radiation Protection for Radioisotope and irradiation apparatus” in 2006, “Regulations on Environment Protection for Construction Project” in, 1999.
The third level regulations are called implementation rules or department rules issued by the responsible government agency or ministry. Many department rules are implemented and do revision year by year. For example, the Regulations on Radiation Protection (GB-8703) issued by SEPA in 1987was replaced by BSS for Protection against Ionizing Radiation and for the Safety of Radiation Sources that to be jointly issued by SEPA, MOH and SCOSTID in 2003.
Similar with the IAEA technical guides, the national standards or safety guides, issued by responsible department agency and ministry of State Council, are not mandatory. There are a couple of tens of technical standards and safety guides on radiation protection and radioactive waste management in China. They describe detailed technical requirements and methods on limits on radioactive effluent release, radiation environment monitoring, radiation protection to the public and environment, radioisotope safety, transportation of radioactive substance and radioactive waste conditioning, treatment and disposal.
5. Radioactive waste safety management principle

Referred to the IAEA recommendation, Chinese government establishes the national principles on radioactive waste management as follows. 
· To protect the public health;

· To protect the environment;

· To avoid the effect to other counties;

· To protect the future generation;

· To avoid leaving burden to the future generations;

· To establish a national regulation framework;

· To control the total amount of radioactive waste;

· To consider the relationship of radioactive waste generation and management;

· To ensure the safety of radioactive waste installation. 

   Based on above national principles, the national policy on radioactive waste management is made as follows.
· The radioactive waste arising from nuclear technology application shall be stored in the City Temporarily Stored Depository and wait for final disposal.
· The near surface disposal approach is suitable for LILW. The repository shall be established according to the regional disposal plan. There are two regional disposal sites have been built in China.
· The deep geological disposal approach is suitable for HLW, in which, the spent fuel shall be temporarily stored with care and the liquid HLW shall be solidified.

6. Regulatory system
The regulatory process continues throughout the life cycle of a facility or the duration of an activity. The day to day activities of an established regulatory body in discharging its functional responsibilities are those relating to authorization, review and assessment, and inspection and enforcement. Since the Chinese nuclear industry especially nuclear power development sharply, other functions such as establishing, updating safety principles, regulations and guides are also undertaken frequently.

Radioactive waste management process in the waste generators can be described as: 
Approval of Environment Impact Report → Confirm and approval of waste release amount → Inspection to waste treatment facilities → Operation inspection for above facilities → Approval of Decommissioning and waste transportation → Waste management process for regional disposal sites → Approval of EIR of siting and construction → Issuing operating license of the regional disposal site → Inspection and monitoring  to the operation → Approval of closure of the disposal site → Long term monitoring  to the site.
Radioactive waste management process for City Temporarily Stored Depository can be described as:   
Application for sending waste to city depository → Confirmation of the waste by local EPA staff → Acceptance and transportation of waste → Classification and temporarily stored → Clearance or send to regional disposal repository.

7. The relevant requirements for radiation protection
All activities on relevant radioactive waste shall comply with the nation requirements for radiation protection in dose limits for the worker and public and apply ALARA principle. They are summarized as follows.
· To adopt justification, optimization and dose limits. 
· To apply ALARA principle effectively to make an assessment to the radiation workers and public. 
· The basic dose limit for an occupational worker is 50 mSv/a, and for the public is 1 mSv/a. 
· SEPA requests the utility to make a conservative management dose limit, 0.25 mSv/a for the public, taking account of overall exposure from other sources. 
· The annul dose limit to the public for exemption waste is 0.01 mSv/a. 
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