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Abstract
The “Nuclear Materials and Radioactive Waste Management Act” (NMRWMA) in Taiwan has been in use since 2002. To promote further administrative efficiency and improve regulatory capacity, an amendment of the act has been initiated by the Atomic Energy Council (AEC). It is now being reviewed by outside experts and related communities so as to include the best understanding of risk management factors. 
For the future decommissioning challenges of nuclear facilities, the act is also being amended to comply with the regulatory requirements of the decommissioning mandates. Currently the Taiwan government is conducting government reorganization, and AEC will be reformed but will remain as an independent regulatory body. AEC will then be capable of improving the regulatory capacity for facilitating licensing and inspection, ensuring operational safety, environmental protection and public involvement, and giving a more flexible administrative discretion, such as expending the margin of penalty. 
The amendment is also required to provide a formal legal basis for the Nuclear Backend Fund, and to mandate the waste producers to take responsibility for any final debt repayment. In addition, this amendment promotes measures to prevent accidents or emergencies concerning radioactive materials and facilities and procedures to reduce the impact and effect of any unexpected events. Furthermore, this amendment intends to implement the concept of information transparency and public participation so as to meet the public needs. Finally, radioactive waste final disposal tasks have to be completed by waste producers under the supervision of the AEC.
INTRODUCTION

This article is intended to illustrate the major features of the amendment of The “Nuclear Materials and Radioactive Waste Management Act” in Taiwan, (hereinafter referred to as NMRWMA).The context of this article is composed of three parts. Firstly, we will depict the main sources of radioactive wastes, treatment and management of radioactive wastes and nuclear materials. Then, we will illustrate the Taiwanese legal system with related nuclear regulations. Also, we will detail the main legal structure and contents of the existing NMRWMA, and the reasoning and main rationales for the amendment with the explanation of the provisions in the amendment. Finally, we will identify the possible hurdles and necessary measures after the enforcement of the amendment.
OVERVIEW OF TAIWAN NUCLEAR MATERIAL AND RADIOACTIVE WASTE MANAGEMENT
Source and Treatment
Radioactive material used in Taiwan includes nuclear material, nuclear fuel and radioactive waste. These are used for industrial and medical purposes and for the production of nuclear energy. However, most radioactive material in Taiwan was used or produced by the generation of nuclear electricity. Taiwan Power Company (TPC) is the main radioactive waste producer. It operates the three nuclear power plants in Taiwan, and contributes 90 percent of the total amount of radioactive waste. Therefore, the NMRWMA is essential for the control and management of nuclear waste by TPC in Taiwan.
Regulatory Framework
The Executive Yuan is for the name of the top authority in the administration of the Taiwan government. Three departments under the Executive Yuan collaborate with each other for the protection and management of the radioactive materials. These are the Atomic Energy Council (AEC), the Ministry of Economic Affairs (MOEA) and the Environmental Protection Administration (EPA). AEC is one of the responsible agencies as the administration department for nationwide nuclear safety. The Fuel Cycle and Materials Administration (FCMA) is the unit responsible for the safe control of radioactive materials under the administration of AEC. The Ministry of Economic Affairs (MOEA) is responsible for the supervision of the management of radioactive materials produced by state-owned Nuclear Power Plants (NPPs), and supervises the management of the Nuclear Backend Fund and the implementation of radioactive waste disposal. Finally the Environmental Protection Administration (EPA) takes care of the environmental impacts caused by radioactive materials. Local governments are responsible for the review and approval of soil and water conservation plans regarding nuclear facilities.
INTRODUCTION OF NMRWMA
Hierarchy of Regulation in Taiwan 
The Ministry of Justice promulgated the ‘Administrative Procedure Act’ in 1999 to ensure that all administrative acts are carried out in pursuance of a fair, open and democratic process based on the principle of rule by law. This was intended to protect the rights and interests of the people, enhance administrative efficiency and further the people's reliance on administration. The term "administrative procedure" used in this act means the procedure which shall be followed by administrative authorities in performing such acts as making administrative decisions, entering into administrative contracts, providing legal orders and administrative rules, developing administrative plans, employing administrative guidance and dealing with petitions. All administrative acts shall be governed by law and the general principles of law. The substance of administrative acts shall be clear and definite.
No differential treatment is permitted for administrative acts without a proper cause. All administrative acts shall be performed in good faith and shall be aimed at the protection of the reasonable reliance of the people and their legitimate human rights. In exercising administrative discretion, an administrative authority shall not transgress the scope of its power of discretion set forth by law and shall comply with the purposes of the authority conferred by law or regulations.
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Figure 1: Three tiers of the legal hierarchy in Taiwan.
In Taiwan the legal hierarchy is divided into three tiers (as shown in Fig. 1.). The top tier is named as “Statutes/Acts”, which should be reviewed and approved by the Legislative Yuan then undersigned by the President before promulgation. The second tier is named as “Regulations”, which are developed by the competent and responsible authorities (e.g. AEC). According to the authorization of the promulgated Statutes, the competent authorities then set detailed regulations to be implemented. The third tier is named as “Orders or Rulings/Directions”, which are elaborated by the competent authorities to help the public comply with regulations. These orders or rulings also regulate the competent authority’s administrative activities or guide the public to comply with regulations. 
Nuclear safety regulations related to NMRWMA
Taiwan’s legal framework for nuclear safety is based on the Atomic Energy Law which prescribes nuclear regulatory issues in each independent chapter such as nuclear reactor control, radiation protection and radioactive substances control. There are seven other statutes (as below) derived from these chapters and these statutes are implemented in collaboration with the NMRWMA to form the firm basis for regulating the management and control of nuclear materials in Taiwan.

(1) “Atomic Energy Act”- promulgated by presidential decree on 9th May, 1968

(2) “Nuclear Reactor Facilities Regulation Act”-promulgated by presidential decree on 15th January, 2003

(3) “Ionizing Radiation Protection Act”- promulgated by presidential decree on 23rd December, 2002

(4) “Nuclear Materials and Radioactive Waste Management Act”- promulgated by presidential decree on 25th December, 2002

(5) “Nuclear Emergency Response Act”- promulgated by presidential decree on 24th December, 2003

(6) “Nuclear Damage Compensation Law”- promulgated by presidential decree on 14th May, 1997

(7) “Act on Sites for Establishment of Low Level Radioactive Waste Final Disposal Facility”- promulgated by presidential decree on 24th May, 2006

Structure of the NMRWMA
As for the control of radioactive materials, there are two statutes enacted to fulfill the purpose: the “NMRWMA” and the “Act on Sites for Establishment of Low Level Radioactive Waste Final Disposal Facility” (as shown in Fig. 2.). 
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Figure 2: Structure of the nuclear material and radioactive waste legal system.
NMRWMA is established as a fundamental legal basis for the control of radioactive waste, nuclear source material and nuclear fuel, and has 51 provisions comprised in five chapters as follows:

(1)General Principles, 
(2)Administration of Nuclear Source Material and Nuclear Fuel, 
(3)Administration of Radioactive Waste, 
(4)Penal Provisions,
(5)Supplemental Provisions
The Act on Sites for Establishment of Low Level Radioactive Waste Final Disposal Facility provides the basic specifications for implementing the final disposal site selection of the wastes. The “Radioactive Waste Management Policy” specifies the fundamental safety principles used by the AEC to regulate nuclear materials. Seventeen regulations related to NMRWMA have been established. The scope of these regulations is classified as five categories including: decontamination and decommissioning, treatment, storage, transport, and final disposal.
AMENDMENT RATIONALE AND SAFETY PRINCIPLES
The NMRWMA in Taiwan was promulgated in 2002. However, since the implementation of the Act for a decade, there are a few issues of concern. These are mainly concerns about the efficiency of the process of selecting a final disposal site, the effectiveness of severe penalties imposed for some violations, the licensing controls for commissioning, and the initiation of organizational reform. Therefore, the amendment is drafted to enhance the efficiency and effectiveness of regulatory administration. FCMA as the responsible organization under the AEC is reviewing the existing statute with reference to international standards and the successful experiences of other global projects. For example, Joint Convention on the Safety of Spent Fuel Management and on the Safety of Radioactive Waste Management and IAEA Safety Standards Fundamental Safety Principles were taken into account for reference. This amendment is drafted in order to establish a responsible structure which can fulfill the final disposal tasks of the wastes. The amendment also provides the legal basis for AEC to request NPP operators to establish the Nuclear Backend Fund and to ensure financial security to implement the nuclear decommissioning. 

The principle of the amendment is to ensure the independence of the AEC administration, balance the power and responsibility of the authority, protect the interests of present and future generations and ensure the transparency of information. Based on the review of implementation experience, six articles within the Chapter on Penalties have been amended; in addition, six new articles have been added into the amendment to strengthen regulatory capability, such as License Trust and co-supervision by both the AEC and the MOEA. 
The draft has been put into discussion with interesting communities, and has been reviewed by law scholars to enhance the comprehensive consideration for risk management. The draft will be delivered by the Executive Yuan to the Taiwan legislature, the Legislative Yuan, for review and enactment as a statute, then to be promulgated by the President of Taiwan.
MAIN CONTENTS OF THE AMENDMENT DRAFT
The major features in the amendment are to be classified into 3 groups. The related provisions under each feature are described as follows:
1. Experiences, Feedback and Improvement of Operational Safety

(1) Pragmatic Administrative Control and Simplifying Regulatory Measures
Keynote: Revising Article 9 and Article 16 by integrating the control of nuclear material and storage facility with nuclear reactor management; remove the requirement of a disposal permit or a consignment contract for handling radioactive waste.

Description: Taiwan does not use a large quantity of nuclear material and fuel, except for the needs of the nuclear power plants. The management of nuclear material and fuel is considered to be within the scope of the regulatory control of nuclear power plants. Therefore, in consideration of the nature of the governance and of the purpose to facilitate the process of management, the control of nuclear material and storage facilities is integrated into the nuclear reactor management. As to the removal of the requirement of an authority permit or a proof of consignment contract for handling the waste, the rationale is that the operation of NPPs only produces a limited amount of waste and is part of radioactive waste safety management; therefore the existing requirement shall be removed and will be incorporated into the NPP management system. 
(2) Change the Authority for Regulatory Responsibility of Disposal Sites based on Accountability
Keynote: Revising Article 23 by changing the authority which is responsible for the regulatory responsibility of disposal sites
Description: With the mutual consensus of the MOEA and AEC the permit shall be issued. The completion of a final disposal site is now agreed to be the MOEA’s responsibility. The authority responsible in the “Act on Sites for Establishment of Low Level Radioactive Waste Final Disposal Facility” (Site Act), will also become the MOEA. So, Article 18 of the Site Act will be revised accordingly. However, in “Inspection Principles of Radioactive Waste Final Disposal Facility” nuclear facility approval and license issuing will remain AEC’s responsibility.
(3) Sustaining the Independence of Regulatory Bodies
Keynote: Revising Article 25 by waiving the requirement of an EPA permit when applying for the land reuse or the control exemption of the final disposal site.
Description: Each regulatory authority should be independent from other authorities in radioactive waste management. The environmental authority should follow Environmental Impact Assessment Act to decide whether or not the EIA is required for the reuse or the exemption from institutional control of the land for the final disposal site. Therefore, the Article was amended so as to refer the environmental decision back to the environmental legal system.
(4) Promoting Human Resource and Management Efficiency 
Keynote: Revising Article 28 by using ‘professional technicians’ to replace the ‘qualified operators’ for the radioactive treatment facility. 

Description: The existing provision demands that radioactive waste treatment facilities are operated by ‘qualified operators’. Since the scope of facility operation includes not only the management but also transportation, storage and disposal, the existing classification of ‘professional technicians’ shall also be extended to cover the other professionals participating in the complete operation process.
(5) Imposing Appropriate Administrative Penalties
Keynote: Revising Chapter 4 by adjusting the ranges and amounts of various administrative penalties. 
Description: When compared to ranges of administrative penalty in the jurisdiction of Atomic Energy Law, the minimum penalty for a violation in the Radiation Protection Act is NT$20,000, however the same violation will be subject to the minimum penalty of NT$500,000 in the NMRWMA. Also, most violations on records are related to faults or failure to complete the formality in procedures. Therefore, it becomes inappropriate for the authority to impose penalties on operators according to the existing provisions. 
Moreover, in reviewing the objects governed by this law, the hazards of radioactive materials, based on A/D value composed of the possibility of occurrence, levels of activities and risk factors, are divided into five classifications in accordance with regulations of the safety guidelines (Numbers RS-G-1.9) of IAEA. The different radioactive materials within the several classifications illustrate substantial disparities between the levels of the hazards, possibilities of occurrences and administration costs for the consequences. Therefore, it is inappropriate to apply a limited range of penalties with an inflexible margin to regulate all kinds of risks in individual radioactive waste cases. Also, there are substantial differences of the working capitals between operators, from a few million to several billion, and imposition of the same amount of penalty on a small-sized operator would cause them financial hardship, and eventually this might frustrate the purpose of the penalty. Further, according to Article 18 of the Administrative Penalty Act, a penalty shall not be imposed without considering the impacts of the violation as well as the financial status of the violator. 
In considering the disparities of regulated objects under this law and the differences of financial capacities of operators, this amendment broadens the range of penalties by specifying ten levels between the minimum penalty and maximum penalty, so as to retain more flexibility of discretion by the regulatory authority to meet the needs of various administrative penalties.
(6) Improving Cooperation to Enforce the Process of Disposal Measures 
Keynote: Revising Article 50 by including both responsible agencies, the MOEA and AEC, to supervise and process the installation of the final disposal facility. 
Description: Delay in implementing the installation program of final disposal facility creates social concern in society and has been criticized by the anti-nuclear movement. The final disposal facility is the vital part of the process of the disposal program. Therefore, AEC is required by this amendment to work with MOEA as the responsible agency for management to implement the final disposal program. The MOEA and AEC will therefore cooperate and jointly supervise the installation of the final disposal facility in the amendment.
2. Adjusting the Office in Response to Government Reorganization
Following the mandate of the Government Reorganization Project, AEC will be renamed as the Nuclear Safety Committee which is an independent agency under the Executive Yuan in the third subordinate level of the government. According to basic law governing Central Administrative Agencies and Organizations, an ‘Independent Agency’ (or ‘Independent Authority’) means a commission-type collegial organization that exercises its powers and functions independently without the supervision of other agencies, and operates without interference unless otherwise stipulated by law. This independent status is intended to reassure the society regarding nuclear safety in Taiwan. 
3. Adding Provisions to Enhance Regulatory Powers
(1) Prohibiting Creation of a Trust
Keynote: Revising Article 6 and Article 15 by prohibiting the rights and interests related to the nuclear facility license from being transferred to a trust.

Description: The "trust" in this amendment refers to the legal relationship in which the settlor transfers or disposes of a right of property to the trustee for the benefit of a beneficiary. This is because: If the rights and interests of being licensed could be transferred and created in a trust, uncertainty and confusion of the public would arise concerning the issue of accountability. Therefore, the creation of a trust relationship is deemed to have the same effect as a transfer of property interests and is banned in the amendment. 
(2)Adding a Pre-operational Test to Ensure Safety
Keynote: Adding Article 19 to require a Pre-operational Test in the Act. By authorizing new provisions, the AEC is able to implement the control measure more efficiently. 
Description: The control of nuclear safety is initiated by the issue of an operation license by the AEC. AEC will not issue the license unless proof of the Pre-operational test result and related documents has been presented by the applicant. The Pre-operational test shall not be conducted until the AEC has reviewed and approved all the application documents for equipment function test, system integration test, operator capability review and operation procedure manual.
(3) Information Disclosure
Keynote: Revising Article 21 by requiring the licensee to disclose operation information.
Description: Public participation in public policy has become more important with the evolution of democracy in Taiwan. The AEC has voluntarily and regularly disclosed the information relating to nuclear safety. Nevertheless the public still raise concerns due to the incomplete information provided by the operators of nuclear facilities. Therefore, this amendment mandates the licensed operator to disclose all appropriate information to the public. 

(4) Improving the Supervision of Decommissioning 
Keynote: Revising Article 13 and Article 14 by providing the AEC with powers to conduct on-site inspection during the decommissioning period of radioactive waste facilities, and by requiring the submission of the decommissioning plan to the AEC within a prescribed time limit before the cessation of operations. 
Description: Since three NPPs are scheduled to be decommissioned within this decade, the supervision of decommissioning of radioactive waste facilities within the NPPs has been added into this amendment. AEC will therefore have the power to supervise the decommissioning of NPPs and radioactive waste facilities. 
The control measures can be categorized into two phases, these being the ‘application phase’ and the ‘implementation phase’. In the application phase, the amendment requires that the decommissioning plan of the facility should be submitted one year prior to the scheduled permanent cessation of operation. This takes into consideration some factors such as the AEC’s review, the opinions of other responsible authorities and the comments of the public. However, if the facility involuntarily discontinues operating due to factors beyond the control of the NPPs, the decommissioning plan should be submitted within one year after the permanent cessation of operation. Moreover, the amendment authorizes AEC to stipulate more detailed regulatory specifications for the decommissioning application.
In the implementation phase, the amendment requires the AEC to supervise and control decommissioning activities. Since during decommissioning activities, radioactive waste is still being produced, the regulatory requirements must still be applied. This amendment therefore authorized the AEC to supervise and control NPPs decommissioning activities. Besides, to ensure the environmental safety of the decommissioned site for use after completion of decommissioning, the licensee shall submit the environmental radiation monitoring report on the decommissioned site to the competent authorities for review and examination.
(5)Designating a Responsible Institute to Implement Final Disposal Program
Keynote: Adding Article 30 to assign a responsible organization to implement the final disposal project.
Description: TPC is currently undertaking the final disposal program, which is supervised by the AEC. However, since the main mission of TPC is focused on providing sufficient electric power to the public, the completion of the final disposal installation may have been paid less attention. Therefore, the development of the final disposal installation is far behind schedule. This situation has shaken the confidence of the public. In order to rebuild the social trust and facilitate the installation, the AEC - with reference to successful international cases of final disposal such as Andra in France, SKB in Sweden, and Posiva in Finland - is planning to have the MOEA designate the TPC or other responsible institute to implement the final disposal program tasks in this amendment.
(6) Strengthening Financial Security of the Backend Fund
Keynote: Adding Article 47 to provide a legal basis for the Nuclear Backend Operation Fund (backend fund) and to mandate the operator to undertake the final liability for paying the debts and losses of the fund. 
Description: In the safety guide of WS-R-5, IAEA has pointed out that “National legislation shall set out the responsibilities with respect to financial provisions for decommissioning. These provisions shall include establishing a mechanism to provide and ensure adequate financial resources for safe and timely decommissioning.” To comply with the IAEA’s requirement, the backend fund was set up to fund the costs of decommissioning nuclear facilities and radioactive waste final disposal. 
The backend fund management committee was established by the MOEA in 1986 in order to supervise the operation of the backend fund. In 1987, TPC also started to contribute 0.17NTD per kW/hr to the backend fund, and the total amount of the fund was about 224.3 billion NTD at the end of 2012. However, the existing backend fund was established under the administrative order of the Executive Yuan. This legal status currently leaves the fund’s operation subject to the will and determination of the government. Therefore, in order to secure the financial soundness of the fund and preserve it, the amendment specifically requires the fund to meet the specific goals of the decommissioning of nuclear facilities and the management of final disposal.
Also, the continuity of responsibilities is addressed in this statement in document SF-1 from the IAEA Safety Standards: “Since radioactive waste management can span many human generations, consideration must be given to the fulfillment of the licensee’s (and regulator’s) responsibilities in relation to present and likely future operations. Provision must also be made for the continuity of responsibilities and the fulfillment of funding requirements in the long term.” Therefore, the amendment requires that the licensee (operator) has the obligation to make up or compensate for any financial shortfall (insufficiency) in the fund so as to ensure the completion of the decommissioning works.
CONCLUSIONS
After a decade of enforcement of the Nuclear Materials and Radioactive Waste Management Act, the amendment of this Act has been drafted by the AEC to meet the social concerns of nuclear power, to improve the control of radioactive waste and to comply with international standards and practices. This draft will be submitted to the Legislative Yuan for review and approval and will not become law until approved by the Legislative Yuan. The AEC is dedicated to supervise and control the safety of nuclear materials and radioactive waste. When the amendment has been enacted, AEC and other responsible agencies will enforce all regulations, rules and directions stipulated in the amendment so as to sustain a clean, sufficient and safe environment for the nuclear and radioactive operation in Taiwan. 
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