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PREFACE

This legal submission in respect of Eskom’s EIA application for authorization to build a demonstration module PBMR and nuclear fuel manufacturing operation has been drafted by the Legal Resources Centre (LRC) on the instructions of Earthlife Africa (ELA) Cape Town.

The LRC is an independent, client-based, non-profit public interest law centre, which uses the law as an instrument of justice. The Environmental Justice Project (EJP) of the LRC aims to: address the unfair and discriminatory distribution of the adverse environmental impacts of development activities on poor and vulnerable communities; enhance environmental decision-making by promoting effective and informed public participation and access to information; and to improve governance by ensuring greater accountability for environmental decision-making.  

ELA Cape Town is a branch of Earthlife Africa. Earthlife Africa was established in 1988, and is a social and environmental justice organisation. Earthlife believes that the PBMR programme is designed to capitalize on previous subsidization, and is concerned that the energy industry dominated by Eskom continues to ignore the full social and environmental costs of energy generation, such as impacts on human health and on the environment. Earthlife Africa is of the view that nuclear energy is unjustifiable when judged as an energy strategy as opposed to a speculative investment opportunity. Earthlife Africa believes that the PBMR project should be terminated, and that the public funds from the programme should be reallocated to social spending, including the development of renewable energy. There are solar and wind energy resources available in South Africa that could meet the country’s energy needs.
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EXECUTIVE SUMMARY

1. INTRODUCTION

This submission strongly contests the claims made in the draft EIR that a demonstration module PBMR is needed to validate technical and economic assumptions about the novel PBMR technology. The submission also contests the claim that there is no need to look at alternative technologies because the design is purportedly inherently safe, and also contests the claim that the demonstration, if successful, will bring about an economic windfall. The submission shows that the proposed demonstration exercise is premature, if needed at all. It is shown that the applicant’s failure to consider alternatives is an irregularity in the EIA process that renders it unlawful. In addition, the submission highlights the failure of PBMR EIA Consortium to include information in the draft PBMR that shows that the proposed technology is inherently unsafe. This failure is compounded by a refusal to make a crucial Safety Assessment Report (SAR) available to the public. The submission sets out the basis for arguing that the project is economically hazardous. Access to a complete version of the Detailed Feasibility Report (DFR) as well as a review of this DFR by an International Panel of Experts has been refused to the public. The submission also highlights a number of legal shortcomings in the EIA process. It is argued that as a result of these shortcomings, the draft EIR cannot form the basis of a lawful, reasonable and procedurally fair decision by DEAT. Any approval flowing from it will be unlawful, and stands to be challenged and set aside. It is argued further that South Africa’s constitutional and environmental law provides sufficient guidance for rational and sustainable decision-making regarding energy development and the environment. The submission shows that the laws regulating the EIA process were not properly applied during the preparation of the EIA and Scoping Report. As a consequence, the EIA fails to assist DEAT, and does not provide the basis for an appropriate and rational decision. It is argued further that the decision by DEAT to accept the Scoping Report is itself unlawful and contaminates further decision-making. Earthlife Africa reserves the right to bring legal action to set aside any authorisation granted as a consequence of this fatally defective EIR.

2. LEGAL FRAMEWORK

Chapter 2 of the submission sets out the legal framework governing environmental impact assessments (EIAs) in South Africa. A concise summary of the relevant provisions of the South African Constitution (Act 108 of 1996), the Environmental Conservation Act (73 of 1989) and the National Environmental Management Act (107 of 1998) is provided. This is followed by a comparative analysis of the EIA and National Nuclear Regulator (NNR) processes. It is shown that authorisation under both processes is required in respect of nuclear energy plants. It is also shown that there are fundamental differences between the EIA and NNR processes. It is argued that issues that should normally be assessed for impact under the EIA process cannot lawfully be excluded from the EIA and deferred for ‘assessment’ under the NNR process. It is submitted that the applicant’s failure to deal with some issues under the EIA process renders the EIA incomplete and constitutes a legally fatal defect in the EIA process.

3. FAILURE TO ESTABLISH NEED

Chapter 3 of the submission notes that the construction of a demonstration module PBMR will require the expenditure of a considerable amount of public funds, and may also expose taxpayers to future decommissioning and clean-up costs. In addition, the hazardous nature of a nuclear installation means that the building of such a plant will increase the risk of a nuclear accident, while there will be unavoidable adverse impacts on the environment resulting from increased discharges of radioactive material and radioactive waste, and the production of high level radioactive waste. It is argued that as a result of the cost, risk and increased environmental impact associated with the establishment of a new nuclear power plant, the EIA must set out a legitimate purpose and need for a new plant. This is required in order to ensure that the decision-maker can properly assess whether the possible benefits of the proposed development outweigh its potential environmental and socio-economic impacts. It is argued in the submission that the applicant has failed to specify what aspects of a technical nature need to be demonstrated, and thus the purpose of establishing the PBMR for research purposes is not apparent. The applicant’s claim that there is a need for a demonstration module PBMR is challenged in the submission. It is argued that there are alternative energy sources available to meet the country’s energy needs (the National Electricity Regulator states that electricity needs for the next 25 years can be met without new nuclear power). It is also pointed out that the applicant’s rationale is contradictory: it claims that the PBMR design is inherently safe and is based on technology proven elsewhere in the world, but then claims that the demonstration module is required to test its technical feasibility. Doubt has been cast on the economic feasibility of the plant by nuclear specialists. One critic is Steve Thomas, whose report on the PBMR in South Africa is in the public domain but finds no mention in the draft EIR. Thomas is one of the experts on the Department of Minerals and Energy’s International Panel of Experts, who have reviewed the technical and economic feasibility of the proposed PBMR. Incredibly, this review has not been made available to the public, and as a consequence a formal application has been made under the Promotion of Access to Information Act 2 of 2000. Finally, it is argued in this submission that the Energy Policy defines the timing and constraints for the consideration of future nuclear energy projects in South Africa. In terms of this policy, alternatives must be considered before new nuclear power plants are built; public acceptance of the technology and potential environmental and socio-economic impacts must be evaluated; and any government decision must take place within the context of an integrated energy planning process that includes an investigation of the existing Koeberg Nuclear power plant’s economic and technical performance, its long term costs, implications for safety, emergency planning, decommissioning and waste disposal. However, no alternatives to the PBMR have been assessed under the EIR; public acceptance for the PBMR technology has not been properly evaluated and crucial information has been withheld from the public.  Such integrated resource planning as has taken place has not followed these requirements either.  It is therefore submitted that the process required in the Energy Policy has not been followed. In addition, the applicant has failed to adequately specify a legitimate purpose and need for a demonstration module PBMR, and as a consequence authorisation to build the demonstration module PBMR should be refused.

4. FAILURE TO ASSESS ALTERNATIVES

Chapter 4 analysis the applicant’s failure to consider alternatives in the EIA process. It is noted that the ECA read with GN R1182 identifies the building of a nuclear energy plant and facilities for the production, storage and disposal of nuclear waste as activities which may have a substantial detrimental effect on the environment. Also, neither the ECA nor the Regulations to the ECA distinguish between commercial and demonstration plants. As a consequence, it is a legal requirement that a full EIA be conducted in respect of the proposed demonstration module PBMR. Regulation 6(d) of GN R1183 stipulates that the applicant must submit a Scoping Report containing a description of alternatives identified, Regulation 8(a) stipulates that the EIR must include a description of each alternative, and Regulation 8(b) requires that the EIR must contain a comparative assessment of alternatives. The submission argues that the applicant’s failure to describe the ‘no go’ option, technological alternatives and energy alternatives constitutes non-compliance with GN R1183. In addition, the submission notes that Section 2(4)(b) of NEMA requires that the best practical environmental option be pursued in decision-making. It is argued that the failure to consider alternatives precludes the decision-maker from selecting the best practical environmental option as only one option is presented. It is further noted that section 24(7) of NEMA requires the investigation of alternative activities, including the option of not implementing the activity. It is argued that the applicant’s failure to investigate alternatives has precluded it from investigating and assessing the significance of the potential impact of alternatives on the environment, socio-economic conditions and cultural heritage. In addition, it is argued that the applicant has failed to investigate the option of not implementing the PBMR. As a consequence, the draft EIR does not comply with the requirements of NEMA. It is submitted that the applicant’s failure to consider alternatives constitutes non-compliance with the Energy Policy, which requires the consideration of alternative sources of energy before nuclear energy can be considered as an option.  

5. FAILURE TO ADEQUATELY ASSESS SAFETY IMPACTS

Chapter 5 analyses the safety claims made by the proponents of the PBMR technology. These claims are based on the SAR and DFR, documents drafted by PBMR (Pty) Ltd and the applicants themselves. It appears that the PBMR EIA Consortium relies on the opinions expressed in these documents. The submission proceeds to challenge these safety claims, and sets out the basis for this challenge. It is argued that the degree of novelty in the proposed design and the safety implications of this novelty are not recognised in the draft EIR, leading to a gross underestimation of the safety risks associated with the proposed plant. The submission goes on to point out that the SAR has not been made available for critical public scrutiny. It is argued that the draft EIR has failed to respond to or has ignored extensive in-depth prior analysis of the regulatory problems associated with the licensing of experimental nuclear reactors, and specifically in relation to the safety risks of the PBMR. The submission goes on to show that the draft EIR lacks vital information necessary to enable an assessment of the safety risks of the proposed PBMR. This is exacerbated by the refusal to make the SAR available to the public as part of the EIA process, which precludes independent technical assessment. The submission goes on to show that under United State’s law, the SAR must be made available to the public in the EIA process. It is also pointed out that despite the SAR not being made public, possible safety problems contained in the SAR have found their way into the public domain. In particular, the SAR apparently lacks consideration of an accidental fire and also apparently fails to address the lack of an adequate emergency shut down system. The submission then proceeds to set out the basis for claiming that the EIR understates the risk of the PBMR design. For example, the submission shows that the EIR fails to discuss features of the PBMR design that render it ‘inherently unsafe’. The EIR fails to discuss that the PBMR design lacks active controls for modulating radioactive releases from a disrupted core, fails to discuss that nuclear fission in the PBMR core is inherently chaotic and unstable, and fails to discuss that the structural integrity of graphite is vulnerable to conditions that occur in the PBMR core. In addition, the EIR understates: the temperature the PBMR could attain; the rate of radioisotope releases from the fuel spheres; and the risk of ignition of the core as a result of sudden ingress of air. The submission also argues that the EIR wrongly concludes that containment is not required by the ‘defense-in-depth’ principle. This technical analysis of the safety of the proposed PBMR is followed by a legal critique. It is argued that to proceed with building a demonstration module PBMR in circumstances where serious safety concerns exist would constitute a violation of the right to an environment that is not adverse to health and well-being. In addition, it is argued that the shortcomings in disclosure and analysis of safety issues and potential impacts constitutes a failure to comply with section 24(7)(e) of NEMA. It is argued that the failure to make the SAR available to the public constitutes a violation of the right of access to information. It is also argued that the decision-maker should be guided in its decision-making by the precautionary principle. It is submitted that in light of the grave safety concerns relating to the novel PBMR design, an authorisation cannot lawfully be granted until these concerns have been addressed with reasonable scientific certainty. Finally, it is pointed out that the applicant has failed to subject the SAR to an independent review, and that this is in breach of section 24(7)(d) of NEMA.

6. FAILURE TO ADEQUATELY ASSESS ECONOMIC IMPACTS

Chapter 6 of the submission sets out the legal basis for assessing the potential economic impacts of a development (see section 2(3), 2(4)(i) and section 24(7)(b) of NEMA, as well as regulation 6(1), 7 and 8 of GN R1183). It is argued that the EIR fails to consider the economic impacts of a nuclear disaster or catastrophic incident, despite the huge potential economic impact that would follow such disaster. In addition, it is argued that the draft EIR fails to properly assess the life cycle costing as required in the plan of study for the EIA. Excerpts from an article by T Auf de Heyde and Steve Thomas are set out in the submission. This article raises concerns over stranded assets; questions assumptions made by the applicant regarding financing of the plant; casts doubt on the applicant’s optimistic reliability forecasts and their over-optimism about the potential market for the PBMR. The article shows that there are high financial and economic risks associated with the PBMR, and points out that the South African taxpayer and consumers are underwriting this economic gamble. These issues are not highlighted or addressed in any meaningful way in the draft EIR, and instead crucial economic information has been denied to the public on the basis that it is commercially confidential. This has precluded public participation in the assessment of the economic impacts of the proposed PBMR, and constitutes a violation of sections 2(4)(f) and 24(7)(d) of NEMA, and of regulation 3(1)(f) of GN R1183.  In addition, the applicants failure to disclose gaps in knowledge, adequacy of predictive models and underlying assumptions and uncertainties constitutes a violation of section 24(7)(d) of NEMA. The submission goes on to argue that the EIR understates decommissioning costs by several orders of magnitude, and also fails to assess how the allocation of limited government resources would impair development of renewable energy in South Africa. This is followed by a critical analysis of the public version of the DFR, and a number of shortcomings in the DFR are highlighted. The chapter concludes with a legal critique of the economic impact assessment contained in the draft EIR. It is concluded that the economic impact assessment fails to comply with the relevant legislation. 

7. FAILURE TO ADEQUATELY ASSESS WASTE IMPACTS

Chapter 7 provides an overview of the assessment of low and intermediate level radioactive waste, and then proceeds to critically analyse the approach taken in the daft EIR with regard to the storage and disposal of high level radioactive waste (HLRW). It is argued that it is irresponsible for the applicant to embark upon a project that will generate HLRW in a policy vacuum. The submission shows that the Minister of Minerals and Energy has failed to make regulations prescribing the manner of management, storage and disposal of radioactive waste and irradiated nuclear fuel. It is also shown that the EIA regulations clearly identify the construction, erection or upgrading of nuclear reactors and facilities for the storage of nuclear fuels and waste as an activity that may have a substantial detrimental effect on the environment, and which as a result require an EIA. The basis for arguing that the draft EIR fails to comply with the requirements for an EIA is set out in the submission. In addition, it is highlighted that South Africa does not possess a facility suitable for the disposing of HLRW. Legitimate concerns of stakeholders regarding the disposal of HLRW are not addressed in the draft EIR. In addition, the PBMR EIA Consortium’s contention that the issue of a final repository for HLRW falls beyond the scope of and EIA is challenged as being incorrect in law. It is pointed out that the EIA regulations clearly identify the construction, erection or upgrading of nuclear reactors and facilities for the disposal of nuclear fuels and waste as an activity that may have a substantial detrimental effect on the environment, and which as a result require an EIA. This means that it is a statutory requirement that the issue of disposal of HLRW be subjected to an EIA. The draft EIA fails to do so. The submission goes on to note that on the PBMR EIA Consortium’s own admission, it could take as long as 30 years for a comprehensive safety assessment of a geological repository to be concluded. It is argued that a correct application of the precautionary principle suggests that DEAT should refuse permission to build the PBMR until such time as the comprehensive safety assessment has been completed and geological disposal has been proven as an appropriate and sustainable disposal option. In addition, it is argued that alternative methods of disposal, such as indefinite above ground storage, need to be assessed in order for the draft EIR to comply with the relevant EIA legislation. The issue of affordability of establishing a HLRW disposal facility is also discussed in the context of scientific uncertainties regarding long term disposal. It is concluded that it is irresponsible for the applicant to propose a development which will produce 760 tons of HLRW which cannot be presently disposed of. It is noted that DEAT has a constitutional responsibility to protect the environment for present and future generations, and it is submitted that the only reasonable administrative action that DEAT can take in the circumstances is to refuse the application until certain preconditions specified in chapter 7.2.4 of this submission have been met.

8. INCONSISTENCY WITH GOVERNMENT POLICY

It is argued in Chapter 8 of the submission that any authorisation by DEAT based on the EIA conducted in respect of the proposed PBMR would be in inconsistent with both the government’s Energy Policy and the draft Radioactive Waste Management Policy (RWMP) for South Africa. Inconsistencies with the Energy Policy include: non-disclosure of crucial information relating to economic feasibility and safety of the proposed plant; failure to consider alternative energy sources under the EIA process; perpetuation of the burden of the nuclear sector on the DME; failure to ensure public participation in future decisions on public expenditure; failure to base decisions on integrated resource planning; failure to ascertain the merits of other energy resources relative to nuclear energy; violation of the implied requirement that political and public acceptability should be ascertained; and violation of the policy objective of government to ensure greater competition in the energy sector. Any authorisation would also be inconsistent with the draft RWMP as radioactive wastes produced will be a burden on future generations. In addition, the proposed PBMR produces more radioactive waste than other types of nuclear reactors, and thus violates the policy of waste minimisation. 

9. INCOMPLETENESS OF EIA

Chapter 9 highlights a number of areas where the EIA is incomplete. For, example, the draft EIR fails to consider the impact of the proposed PBMR on the health of persons who may live or work in the vicinity of the plant. An epidemiological study has not been recommended in the draft EIR, despite the Cape Metropolitan Council’s request that such a study be conducted. The claim made in the draft EIR that there is no credible documentation of health effects associated with routine operation of nuclear facilities anywhere in the world is strongly contested in this submission. Other examples of incompleteness include: the social impacts of a catastrophic incident are not considered; the issue of nuclear non-proliferation is not properly evaluated; no plume dispersion modelling has been undertaken despite a request by the Cape Metropolitan Council; the effect of the PBMR on spatial planning, land use and housing in the Cape Metropolitan Council has not been adequately assessed; an incomplete risk assessment has been conducted; the draft EIR fails to consider impacts within the Koeberg footprint; the draft EIR fails to adequately assess safety and economic impacts; the draft EIR fails to assess some impacts due to alleged compliance with other laws; and the draft EIR fails to disclose limits in knowledge. 

10. LACK OF OBJECTIVITY OF THE EIA REPORT

Chapter 10 argues that the draft EIR lacks objectivity. The submission supports the conclusion of the Cape Metropolitan Council, which states that the Scoping Report does not read as an independent or objective presentation of information, alternatives, anticipated impacts and issues raised. It is submitted that a biased report is not the basis for lawful and reasonable decision-making.

11. COMMENTS REGARDING EIA DOCUMENTAITON

It is argued in Chapter 11 that the time within which the public was afforded the opportunity to comment on the draft EIR was unreasonable given the voluminous and technical nature of the draft EIR and its annexures. A request for a 60 day extension of time within which to comment was denied, and only a 30 day extension was granted by the PBMR EIA Consortium. Other concerns with the documentation include illegibility, incorrect referencing, lack of referencing, and missing information. 

12. EIA FOR NUCLEAR FUEL PRODUCTION

Chapter 12 argues that the EIR for fuel production is materially deficient in that it fails to consider the environmental and economic impacts of a nuclear accident in the proposed fuel manufacturing plant at Pelindaba in violation of NEMA section 24.  The report also erroneously states that incineration of waste by the plant will destroy all organic chemicals.  Incineration, itself a scheduled industry in terms of the EIA regulations to the ECA also requires an environmental impact assessment, before it can take place.   The EIR is also incomplete in other material respects,  such as the provision of  key hazard identification data and in its methodology of assessing the public heath risks of a worst case scenario.

13.
 CONCLUSION & RECOMMENDATION

Chapter 13 concludes that the submission has shown that the PBMR EIA Consortium has failed to comply with a plethora of statutory requirements, and that as a consequence the draft EIRs are fatally defective. Any authorisation granted by DEAT on such defective EIRs stands to be legally challenged and set aside. It is concluded further that the draft EIR for the PBMR fails to properly identify and assess significant safety, health, economic and environmental impacts of the proposed demonstration module PBMR.  It is argued that insofar as some deficiencies in the draft EIRs may be capable of correction by the PBMR EIA Consortium, any revision must be subjected to  public participation, and interested and affected parties must be given an opportunity to comment on the proposed changes prior to DEAT making a decision. Failure to do so would render the decision administratively unfair.

It is recommended that DEAT refuses to authorise the proposed development of the demonstration module PBMR and associated fuel manufacturing proposal.

1. INTRODUCTION

DEMONSTRATION MODEL PEBBLE BED MODULAR REACTOR

It is claimed in the draft Pebble Bed Modular Reactor (PBMR) Environmental Impact Report (EIR) that South Africa currently needs to build a demonstration module to validate technical and economic assumptions about the novel PBMR technology. It is also claimed that there is no need to look at alternative technologies because this is only a demonstration module, that the novel design is inherently safe, and that if the demonstration is successful it will bring about an economic windfall. The EIR recommends that the application by Eskom be approved on the basis that there are purportedly no significant impacts that are not capable of adequate mitigation.
These claims will be strongly contested in this submission. This submission will show that the proposed demonstration exercise is premature, if needed at all. It will also show that the applicant’s failure to investigate viable alternatives (including the no-go option) is an irregularity in the Environmental Impact Assessment (EIA) process which would render any granting of an authorisation unlawful. It will be shown that information indicating that the novel PBMR design is inherently unsafe has been omitted from the EIR, and that stakeholders in the EIA process have been refused access to a crucial safety assessment document. It will also be shown that the project is economically hazardous, and that both a detailed feasibility report and an international panel of expert’s review of this DFR have not been made available to the public. It will be argued that to forge ahead with the project would be a reckless gambling of public moneys that threatens to burden present and future generations. 

This submission will highlight a number of legal shortcomings in the EIA process. As a consequence of these shortcomings, the EIA substantively fails to comply with the Constitution
, applicable environmental law and official government policy.  It cannot form the basis of a lawful, reasonable or procedurally fair decision by the authorising authority.  Any approval flowing from it authorising the proposed plant will therefore be unlawful, and stand to be challenged  and set aside.  

It is submitted that South African constitutional and environmental law provides sufficient guidance for rational and sustainable decision-making regarding energy development and the environment.  However, laws regulating the EIA process were not properly applied during the preparation of the EIA and the Scoping Report. As a consequence, the EIA fails to assist the decision-maker in properly applying its mind to the matter and as such the EIA does not provide a basis for an appropriate and rational decision. In addition, the decision by DEAT to accept the Scoping Report is itself unlawful and contaminates further decision-making. Until these shortcomings are rectified, the ensuing EIA decision remains open to challenge. In addition, this submission will argue the draft EIR contains a number of fatal flaws, and that any decision to authorise the construction of the demonstration module PBMR will fundamentally violate constitutional rights and environmental laws. As a consequence of these violations any authorisation granted will be unlawful, and stands to be set aside as such.  

The EIR is in fact bristling with legal difficulties. Earthlife Africa reserves the right to bring legal action to set aside any authorisation granted as a consequence of this report.

During the course of commenting on the proposed PBMR development, the PBMR Consortium was asked by the LRC to make available copies of the following documents that were either relied upon or referred to in the EIR:

· Detailed Feasibility Report (DFR);

· International Panel of Experts Review of the DFR;

· Safety Analysis Report (SAR);

· Probabilistic Risk Assessment (PRA);

A public version of the DFR has been made public a week before the closing date for public submissions, and thus limited access to the DFR has been provided. However, access to the International Panel of Experts Review of the DFR, the SAR and the PRA has been refused or denied.
2.
LEGAL FRAMEWORK

The primary legislation applicable to EIAs in South Africa consists of the Constitution of the Republic of South Africa, the Environment Conservation Act and the National Environmental Management Act. This section contains a brief overview of this legislation. Specific provisions are expanded upon where appropriate throughout the rest of the submission. 

In addition to their legal obligation to obtain authorisation from DEAT under the ECA, Eskom are also required to apply for a nuclear license under the National Nuclear Regulator Act (NNR Act). The EIA Consortium contends in the draft EIR that certain issues do not need to be considered under the EIA (ECA) process because they will be considered under the NNR process. This submission disputes this contention. To this end, this overview of the legislative framework will end with a brief comparative analysis of the relevant provisions of the NNR Act. It is contended that the EIA and NNR processes are distinctive, and that while there must be co-operation between the government departments concerned, the applicant is legally bound to satisfy all of the legal requirements in each process.

2.1
EIA legislation

2.1.1
Constitution of the Republic of South Africa, Act 108 of 1996 (the Constitution)
Section 24 of the Constitution provides that everyone has the right to an environment that is not harmful to their health or well being, and to have the environment protected (for the benefit of present and future generations) through reasonable legislative and other measures that: 

· prevent pollution and ecological degradation;

· promote conservation; and 

· secure ecologically sustainable development and use of natural resources while promoting justifiable economic and social development. 

The Constitution also stipulates that the state must respect, protect, promote and fulfil the rights in the Bill of Rights
, and provides that the Bill of Rights applies to all law, and binds the legislature, the executive, the judiciary and all organs of state
. 

Importantly, the Constitution also provides that everyone has the right of access to any information held by the state, as well as access to any information held by another person and which is required for the exercise or protection of any rights
. The Promotion of Access Information Act 2 of 2000 has since been promulgated to give effect to this right. 

In addition, the Constitution stipulates that everyone has the right to administrative action that is lawful, reasonable and procedurally fair
.

Finally, the Constitution stipulates that when interpreting the Bill of Rights, a court must promote the values underlying an open and democratic society based on human dignity, equality and freedom, must consider international law, and may consider foreign law
.

2.1.2
Environmental Conservation Act 73 of 1989
Section 21(1) of the Environmental Conservation Act 73 of 1989 (ECA) provides that the Minister may by notice in the Gazette identify those activities which in his (sic) opinion may have a substantial detrimental effect on the environment. 

These activities have been identified in GN R1182 (as amended).  (They are also referred to in this submission as the EIA regulations).  They include the construction of nuclear reactors and facilities for the production, enrichment, processing, reprocessing, storage or disposal of nuclear fuels and wastes. No person may undertake such an activity without due authorization
. This authorization may only be issued after consideration of prescribed reports compiled by prescribed persons concerning the impact of the proposed activity, and of alternative proposed activities on the environment as may be prescribed.

GN R1183 (as amended) to the ECA prescribes the general EIA regulations. These regulations prescribe the process to be undertaken in conducting an EIA, and also set out the responsibilities of inter alia the decision-maker, the applicant and the independent consultation appointed by the applicant. The regulations also provide for an administrative appeal of any  decision. 

2.1.3
National Environmental Management Act, 107 of 1998
The principles set out in section 2 of NEMA apply throughout the Republic and to the actions of all organs of state that may significantly affect the environment. They apply alongside all other appropriate and relevant considerations, including the State’s responsibility to respect, promote and fulfil the social and economic rights in Chapter 2 of the Constitution and in particular the basic needs of persons disadvantaged by unfair discrimination. The principles serve as guidelines by reference to which any organ of state must exercise any function when taking any decision in terms of NEMA or any statutory provision concerning the protection of the environment. The principles also guide the interpretation, and administration of NEMA, and any other law concerned with the protection or management of the environment.

Chapter 5 of NEMA deals with Integrated Environmental Management, and is of particular importance to the EIA process. The general objectives of this chapter are to: 

· integrate the section 2 principles into the making of all decisions which may have a significant detrimental effect on the environment; 

· identify, predict and evaluate the actual and potential impact on the environment, socio-economic conditions, the risks and consequences and alternatives and options for mitigation activities, with a view to minimizing the negative impacts, maximising benefits, and promoting compliance with the principles of environmental management set out in section 2;

· ensure adequate and appropriate opportunity for public participation in decisions that may affect the environment; 

Section 24(1) of NEMA stipulates that in order to give effect to these general objectives, the potential impact on the environment and socio-economic conditions of activities that require authorization or permission by law and which may significantly affect the environment must be considered, investigated and assessed prior to their implementation and reported to the organ of state charged by law with authorizing, permitting, or otherwise allowing the implementation of an activity.

Section 24(7) of NEMA provides that the procedures for investigation, assessment and communication of the potential impact of activities must, as a minimum, ensure inter alia public information and participation, independent review and conflict resolution in all phases of the investigation and assessment of impacts
.

· Principle 2(4)(f)  “The participation of all interested and affected parties in environmental governance must be promoted, and all people must have the opportunity to develop the understanding, skills and capacity necessary for achieving equitable and effective participation, and participation by vulnerable and disadvantaged persons must he ensured.”

· Principle 2(4)(h)   “Community well being and empowerment must be promoted through environmental education, the raising of environmental awareness, the sharing of knowledge and experience and other appropriate means.”

· Principle 2(4)(k)   “Decisions must be taken in an open and transparent manner and access to information must be provided in accordance with the law.”

2.1.4 Promotion of Access to Information Act  no 2 of 2000 (“PAIA”)

Access to Information

The SA Constitution provides that everyone has the right of access to any information held by the state, as well as access to any information held by another person and which is required for the exercise or protection of any rights
. 

The Promotion of Access Information Act 2 of 2000 (PAIA) has since been promulgated to give effect to the constitutional right of access to information. This Act contains certain grounds for refusing to grant access to information. However, section 46 of PAIA stipulates that despite any other provision (of the chapter setting out grounds for refusal), a request must be granted if the disclosure of the record would reveal evidence of a substantial contravention of or failure to comply with the law, or imminent and serious public safety or environmental risk, and the public interest in the disclosure of the record clearly outweighs the harm to be contemplated. 

In terms of PAIA Section 6  :  Nothing in this Act prevents the giving of access to

(a)
a record of a public body in terms of any legislation referred to in part one of the schedule or

(b)
a record of a private body in terms of any legislation referred to on part two of the schedule.”

Part one of the schedule refers to section 31(1) of NEMA and section 6(b) refers to section 31(2) of NEMA.

Section 31(1)(a) of NEMA provides that every person is entitled to have access to information held by the State and organs of state which relates to the implementation of NEMA and any other law affecting the environment, and to the state of the environment and actual and future threats to the environment, including any emissions to water, air, soil and the production, handling, transportation, treatment, storage and disposal of hazardous waste and substances.

According to section 31(1)(c)(iii) a request for information contemplated in paragraph 31(1)(a) can be refused only for the protection of commercially confidential information.  

Commercially confidential information is defined by NEMA as follows:

 “Commercially confidential information means commercial information, the disclosure of which would prejudice to an unreasonable degree the commercial interests of the holder:  provided that details of emission levels in waste products must not be considered to be commercially confidential notwithstanding any provision of this Act or any other law.”

2.2 
Comparative analysis of the EIA and NNR processes 

The PBMR Scoping Report and the draft EIR reflect that certain issues identified by stakeholders will not be dealt with under the EIA process, but will instead be dealt with under the NNR nuclear installation licensing process. This section of the submission sets some examples of these issues as set out in the Scoping Report and EIR, and then proceeds to critically analyse the lawfulness of the decision not to deal with these issues under the EIA process. It is argued below that the EIA and NNR processes are significantly different, and that a consideration of issues under the procedures prescribed in the NNR Act does not constitute a valid EIA as required by the ECA and NEMA. As a consequence, the PBMR EIA is fatally flawed.

The Scoping Report states that it lists many safety-related aspects received from interested and affected parties (I&APs), and that ‘[t]hese aspects, although listed, will be forwarded to the NNR who is the decision-making authority on the Nuclear Installation License and will not be dealt with either in Scoping or EIR phases’ 
. The Scoping Report for the proposed PBMR also indicates that radiological safety related aspects are excluded from the PBMR EIA
. 

In addition, it is reported in the Scoping Report that:

‘At the outset of the EIA, the Department of Environmental Affairs and Tourism (DEAT) as the lead authority in environmental matters, and the National Nuclear Regulator (NNR) agree to work in close collaboration regarding the public participation aspects of the projects. As a result, the Scoping Report reflects numerous issues relating to nuclear safety that were raised by interested and affected parties (I&APs). Such issues will be dealt with in terms of the National Nuclear Regulator Act (Act no. 47 of 1999)…Despite the differences in the time frames of the EIA and NNR processes, the EIA Consortium will attempt to incorporate the findings of the NNR into the EIR’.

There are at least two problems with this approach:

· Firstly, while there appears to be an agreement that DEAT and the NNR collaborate on the public participation aspects of the project, a valid legal basis for nuclear safety related issues being dealt with exclusively in the NNR process is not set out. The comparative analysis of the EIA and NNR processes below will show that that as consequence of there being significant differences between the EIA process and the NNR process, the NNR process cannot constitute a valid EIA in terms of the ECA and NEMA; and

· Secondly, a flowchart dealing with the correlation between the DEAT EIA process and the NNR licensing process reflects that the ‘NNR Safety Assessment Report Exec. Summary’
 will be considered under the DEAT EIA process. It is unclear whether this NNR Executive Summary will have been subjected to a proper EIA process, and as a consequence it is uncertain whether this will constitute compliance with the relevant EIA legislation. Also, the EIA Consortium refers to the different timeframes in the EIA and NNR processes, and states that it will attempt to incorporate the findings of the NNR into the EIR. It is therefore possible that the NNR ‘assessment’
 will not be ready for consideration by DEAT when the EIR is finalized and handed to DEAT for a decision. Unless it is intended that DEAT delay making a decision until such time as the NNR has finalized its safety ‘assessment’ (which it is argued below in any event does not constitute a valid EIA), this flowchart is misleading to the public.

In addition to referring safety related issues to the NNR process for ‘assessment’, the Scoping Report indicates that a number of other issues are to be ‘assessed by the NNR process’
. These additional issues include:

· Radiological
;

· Decontamination of irradiated materials and equipment
; and

· Radiological waste
.

It is clear from the relevant legislation that that two distinct authorization processes are applicable in respect of proposed nuclear energy plants:

· Authorization by DEAT to proceed with the proposed activity in terms of the ECA
 and relevant sections of NEMA; and

· Nuclear installation licensing by DME in terms of the Nuclear Regulator Act 47 of 1999 (NNR Act)
.

These requirements are cumulative.

It might be contended that issues that should normally be assessed for impact under the DEAT EIA process (such as nuclear safety and radiological waste impacts) can lawfully be excluded from the EIA and deferred for ‘assessment’ under the NNR process. We submit that they can not:  there is no legal authority for excluding them, and the failure to deal with them in the EIA is a legally fatal defect.  The following section of this submission provides a comparative analysis of the EIA process (prescribed by the ECA and regulations thereunder) and NNR processes. This is followed by a comparative analysis of Section 24(7) of NEMA and the relevant provisions of the NNR Act.

It cannot be disputed that in terms of most recent version of GN R1182
 to the ECA, an EIA is required for the construction of nuclear reactors as well as for facilities for the storage of nuclear fuels and waste. In addition, Section 24(7) of NEMA sets out minimum requirements for the investigation, assessment and communication of the potential impact of activities. It is submitted that to constitute a valid impact assessment for the purposes of the ECA and NEMA, the NNR process would have to satisfy the procedural and substantive requirements of the relevant provisions of both the ECA and NEMA. 

There are key differences between the EIA process prescribed by the ECA and the NNR process. Some of these differences are set out in the table below: 

	EIA Process in terms of the ECA
	NNR Process

	Requires the assessment of impacts that may substantially impact on the environment
.
	Provides inter alia for the protection of persons, property and the environment through the establishment of safety standards and regulatory control, and for the exercising of regulatory control over nuclear installations through the granting of nuclear installation licenses
. 

	The EIR must include an appendix containing descriptions of the environment concerned, the activity to be undertaken, the public participation process followed, any media coverage and any other information included in the accepted plan of study
.
	Other than providing personal details of the applicant, an application for a license only has to describe the nuclear installation. Provision of other information is discretionary at the instance of the Chief Executive Officer
. 



	Mandatory requirement to describe alternatives, including particulars of the extent and significance of each identified environmental impact and a comparative assessment of all the alternatives
. 
	No requirement to identify alternatives, to assess the extent and significance of each identified impact or to comparatively assess all the alternatives.

	Mandatory requirement to identify opportunities for mitigation of impacts
.
	No requirement to identify opportunities for mitigation.

	Mandatory appointment of independent consultants
.
	No requirement for the appointment of independent consultants.

	The independent consultant is responsible on behalf of the applicant for the public participation process, and is responsible for ensuring that all interested parties are given the opportunity to participate in all relevant procedures
. 
	Only persons directly affected by the granting of a nuclear license may make representations to the board, and then only within the limited period of 30 days from the date that application is advertised
. There is no requirement that the applicant must ensure that all interested parties are given the opportunity to participate. If the Board is of the opinion that further public debate is necessary, it may arrange for such hearings on health, safety and environmental issues as it determines
.

	Once stakeholders have been given an opportunity to comment on the EIR, the relevant authority makes a decision and issues a RoD which includes inter alia the key factors that led to the decision
. 
	No RoD is required. If the application is refused, reasons for the refusal must be provided. However, there is no provision that reasons must be provided if authorization is granted
.


In addition to the above differences between the EIA and NNR processes, a comparative analysis of Section 24 (7) of NEMA and the NNR Act reveals that the NNR Act does not contain some of the key features of the minimum requirements for the investigation, assessment and communication of the potential impact of activities as set out in section 24(7) of NEMA: 

	Section 24 (7) of NEMA
	NNR Act

	Requires the investigation of the environment likely to be significantly affected by the proposed activity and alternatives thereto
.
	Does not explicitly require an investigation of the affected environment and of alternatives to the proposed activity. It seeks to provide for the protection of persons, property and the environment through the establishment of safety standards and regulatory control, and for the exercising of regulatory control over nuclear installations through the granting of nuclear installation licenses
.

	Requires the investigation of the potential impact, including cumulative effects, of the activity and alternatives on the environment, socio-economic conditions and cultural heritage, and assessment of the significance of the potential impact
.
	Does not explicitly require an investigation of the potential impacts on the environment, socio-economic conditions and cultural heritage, and makes no provision for the assessment of the significance of the potential impact. The NNR process seeks to provide safety standards and regulatory control to ensure safety of the public, property and the environment
.

	Requires public information and participation, independent review and conflict resolution in all phases of the investigation and assessment of impacts
.
	Limits disclosure of information relating to nuclear installations
. The Act limits public participation to representations by directly affected persons
, and makes no provision for independent review. In addition, the Act does not require conflict resolution in all phases of the investigation and assessment of impacts. It only requires dispute resolution in respect of the interpretation or application of co-operative agreements entered into with other organs of state
.

	Requires reporting on gaps in knowledge, the adequacy of predictive methods and underlying assumptions, and uncertainties encountered in compiling the relevant information
.
	Imposes no such requirements.

	Requires the investigation and formulation of arrangements for the monitoring and management of impacts, and the assessment of the effectiveness of such arrangements after their implementation
.
	Has similar requirements to this section of NEMA. One of the objectives of the Act is to provide assurance of compliance with the conditions of nuclear authorisations through the implementation of a system of compliance inspections
. It also stipulates that in order to give effect to the principles of co-operative governance and intergovernmental relations contemplated in the Constitution, all organs of state on which functions in respect of monitoring and control of radioactive material or exposure to ionising radiation must co-operate with one another to ensure the effective monitoring and control of the nuclear hazard, minimise duplication
 etc. 

	Requires that the findings and recommendations flowing from such investigation, and the general objectives
 of integrated environmental management (IEM) laid down in NEMA and in section 2 of NEMA are taken into account in any decision made by an organ of state in relation to the proposed policy, plan or project
. 
	Does not explicitly require investigation of the potential impacts of activities as is required by section 24(7) of NEMA. In addition, the objectives
 of the NNR Act are fundamentally different to the objectives of IEM. No mention is made in the NNR Act of the NEMA section 2 principles, although these principles apply alongside all other relevant considerations and therefore should be taken into account by the NNR.  


Neither the ECA, NEMA or the NNR Act explicitly or implicitly exempts an applicant from satisfying the requirements applicable under the respective legislation. It is therefore submitted that the applicant in the PBMR EIA must satisfy the requirements of the ECA, NEMA and the NNR Act. Due to the differences between the EIA process (as contemplated in the ECA and NEMA) and the NNR process outlined in the tables above, it is submitted that one process cannot be used as a substitute for the other. The EIA and NNR processes both have important but different statutory roles to play. The requirements of the Acts are cumulative.

The EIA process should not and legally may not be undermined by removing issues that legally have to be assessed under the EIA process to the NNR process for consideration under different procedures, criteria and requirements. Where there are areas of concurrent jurisdiction, for example on the issue of the safety and waste impacts of the proposed PBMR, it is important that these issues are considered under the EIA process and subjected to proper investigation, assessment, independent review and public participation. Any attempt to remove issues that should be considered under the EIA process for consideration under the NNR process only would render the EIA incomplete and unlawful. 

3.
FAILURE TO ESTABLISH NEED 
The construction of a PBMR involves the deployment of considerable amounts of capital by the state
. Due to the hazardous nature of nuclear installations, there is an increased risk of substantial detrimental effects on the environment through nuclear accidents.  There will also be unavoidable adverse impacts on the environment caused by the project, such as the discharge of gaseous and liquid radioactive material in increased quantities in the vicinity of the Koeberg nuclear power station and the generation of high level radioactive waste to be stored for the foreseeable future at the Koeberg site.

The purpose and need for the project must therefore be established by a sufficiently detailed analysis at the outset in order to propose alternatives including the proposed action.

3.1
Rationale 
If a project will have unavoidable or potential impacts on the environment it is imperative for decision makers (including the public) to understand the purpose and need for the project.  Once decision makers know the purpose and need they can decide whether the “benefits” outweigh the unavoidable potential environmental and socio economic impacts of the project.  In the case of the proposed PBMR the EIA should discuss the purpose and need for it so that decision makers can decide whether the benefits of it (compared with a “no go” alternative) outweigh the environmental impacts.

The need for such preliminary assessment and economic justification for the project is especially necessary in view of the state expenditure proposed, potential future liability for taxpayers and the state’s constitutional obligation to act reasonably in the prevention of pollution and the promotion of sustainable development and conservation of natural resources (constitution, section 24).  The failure to perform such an assessment could constitute unlawful administrative action by the state. 
The purpose and need for the project has not been established by sufficiently detailed analysis at the outset. 

3.2
Purpose  

The PBMR is being erected for research purposes.  However, precisely which aspects of a technical nature are required to be researched are not defined.  Until the purpose is defined in sufficient detail and scrutinised in a transparent and participatory fashion there is insufficient basis to authorise the plant.  This is in particular due to its inherently hazardous nature, high cost and the fact that it generates radioactive waste (including High Level Radioactive Waste) requiring long term storage and disposal.

3.3
Need

In chapter 1 of the draft EIR claims are made that there is a need for the demonstration module PBMR. This claim is challenged on the following basis:

3.1.1 There is currently no need for a nuclear reactor per se to be built in SA. Current and future needs (for the next 20 years) can be met from a variety of other sources, as is clear from the IRP report
.

3.1.2 The proposed plant will in any event not be built to supply electricity, but as a research project.

3.1.3 The question therefore arises:  is there a need for such research, and does it have to be addressed by the building of a nuclear reactor, and the generating of high level radioactive waste which will have to be stored on site for the foreseeable future?

3.1.4 It is submitted that that it is not necessary, and if necessary at all, not at this stage, or before a number of things have been completed.

3.1.5 The plant is described as inherently safe and based on proven technology elsewhere in the world
.  If this is true, then there is no need for a plant to be built to test its technical feasibility.  If this is not true then the whole report is based on misrepresentation, that the design is inherently safe.  The report in that case should not be the basis of decision-making.

3.1.6 As regards testing the economical feasibility of the plant, this matter is still unresolved at a policy/theoretical level.  It is not clear at this stage if the international review of the DFR has been completed
.  Its economic viability has been placed in doubt by eminent specialists, such as Steve Thomas (who is on the international review panel
).  This report is neither in the public domain, nor do Eskom, the PBMR (Pty) Ltd, and therefore the EIA consultants seem to have seen it.
   The economic impacts of the plant cannot be therefore assessed in any meaningful way in the EIA.

3.1.7 It would be more appropriate to resolve the economic feasibility issue at a policy level first.  Only if the plant is in principle economically viable, should the EIA commence.  The need to test economic feasibility in practice by building the plant should only arise after the challenges set out above have been addressed and there is a strong theoretical basis in existence for the technology’s economical viability.

3.1.8 However the need to justify Need does not end there.  The Energy policy defines the timing and constraints for the consideration of future nuclear projects
. Each of these requirements needs to be scrutinised separately as follows:

3.1.8.1 Alternatives must be considered. 

It is implied that the viability of alternatives should be considered before new nuclear plants are built. Nuclear technology is expensive, and represents a possible significant burden on the taxpayer in the future.  Only after alternatives have been assessed and the need for research on new nuclear technology justified, should a demonstration model for nuclear power be considered.  This has not happened in the PBMR case.

3.1.8.2 Public acceptance must be evaluated

Preliminary technical, and economic feasiblity needs to be properly presented to the public and their acceptance of the technology tested before a need to build a research plant can be justified.  This has not happened to date due to non disclosure of important aspects of technical and economical feasibility and safety to the public to date.

3.1.8.3
Integrated Resource Planning
The Department of Mineral & Energy Affairs White Paper on Energy Policy states that:  “Government will ensure that decisions to construct new nuclear power stations are taken within the context of an integrated energy policy planning process” and this process will include an investigation of Koeberg’s economic and technical performance, its long term costs, implications for radiological safety, emergency planning, decommissioning, and waste disposal.  

To date the IRP documentation of the NER
 does not describe that such a process has taken place. It is submitted that until a properly developed integrated energy planning process is in place the need for the development of a test model for PBMR cannot be properly established.  It is therefore submitted that the application to build the PBMR is premature.  Its authorisation in this context would be unreasonable.

The National Electricity Regulator has established that future electricity needs can be met for the next 25 years without new nuclear power
.  The 25 year base plan refer to the use of mothballed coal fired plants, and other coal fired plants, commission of gas fired plants and commission of pumped storage stations.  The issue of possible new nuclear plants is mentioned under the section dealing with the need to diversify away from coal. A number of viable other options are mentioned in this section including “substantial capacity available in the Southern African region for Hydro generation”.  The PBMR technology is referred to as being still under investigation, with cost and performance parameters still in the process of being validated and finalised.

The need for new and technically novel nuclear power in South Africa has therefore not been established in the Integrated Resource Planning that has occurred to date.  Furthermore, the process of need determination for new nuclear plants set out in the White Paper on Energy Policy has not been followed
.  
While it is accepted that a window of opportunity exists for Eskom to do research now on the viability of the PBMR as an alternative to coal generated electricity, it is submitted that the need to do such research has not been established yet.  Until it is established the application cannot be lawfully authorised

4. FAILURE TO ASSESS ALTERNATIVES

The draft EIR fails to consider alternatives to the PBMR technology. As a consequence, the EIA fails to meet the legal requirements of the ECA and its regulations, violates section 2 of NEMA and contravenes government policy.

While the PBMR draft EIR recognises that both the EIA regulations and the Energy Policy (1998) require the consideration of alternatives ‘e.g. energy, technology etc.’
, it is claimed that the application does not need to consider such alternatives because it is:

not a commercial application for nuclear based power generation, but an application for the establishment of a demonstration plant to inform on the techno-economics of the specific plant which, in turn, will inform the IRPP of government and Eskom’s ISEP. Once this stage has been reached (probable (sic) in the years 2006 – 2008) more informed decisions can be made on commercial energy mixes for electricity supply and management
.

4.1
Contravention of the EIA Regulations

The rationale purporting to exempt the applicant from consideration of alternative technologies and energy sources has no legal basis. The EIA regulations identify activities which may have a substantial detrimental effect on the environment as including the construction, erection or upgrading of nuclear reactors and facilities for the production, enrichment, processing, reprocessing, storage or disposal of nuclear fuels and wastes
. It is on this basis that the applicant has applied for authorisation and is conducting an EIA. No distinction is drawn in the EIA regulations between an application for authorisation of a demonstration plant and an application for a commercial plant. 

To be lawful, the applicant’s EIR must comply with the requirements of GN R1183 (as amended). Regulation 6(d) of GN R 1183 stipulates that the applicant must submit a Scoping Report containing a description of all alternatives identified. Regulation 8 (a) stipulates that the EIR must include a description of each alternative, including particulars on the extent and significance of each identified environmental impact; and the possibility for mitigation of each identified impact. In addition, Regulation 8(b) requires that the EIR must contain a comparative assessment of all the alternatives.

The applicant’s failure to describe and consider the ‘no-go option’, technological alternatives and energy alternatives to the PBMR during the EIA process constitutes non-compliance with the requirements of GN R1183.

4.2
Contravention of NEMA

Section 2(4)(b) of NEMA stipulates that environmental management must be integrated, acknowledging that all elements of the environment are linked and interrelated, and it must take into account the effects of decisions on all aspects of the environment and all people in the environment by pursuing the selection of the best practical environmental option.
It is submitted that the best practical environmental option can only be selected after a proper consideration of alternatives, and that an EIA process that excludes the consideration of alternatives cannot comply with this principle. The applicant’s failure to consider alternatives to the PBMR during the EIA process constitutes non-compliance with the requirements of section 2(4)(b).

Section 24(7) of NEMA stipulates that the procedures for the investigation, assessment and communication of the potential impact of activities must, as a minimum, ensure inter alia the following:

· Investigation of the potential impact, including cumulative effects, of the activity and its alternatives on the environment, socio-economic conditions and cultural heritage and assessment of the significance of the potential impact;

· Investigation of mitigation measures to keep adverse impacts to a minimum, as well as the option of not implementing the activity.
The applicant’s failure to investigate alternatives to the PBMR has precluded it from investigating and assessing the significance of the potential impact of alternatives on the environment, socio-economic conditions and cultural heritage.  It has also precluded it from assessing and comparing the costs of the various alternative technologies.  In addition, the applicant has failed to investigate the option of not implementing the PBMR. In doing so, the EIR fails to comply with the requirements of section 24(7) of NEMA.

4.3
Contravention of Policy
The Energy Policy (1998) has as an implied requirement the consideration of alternative sources of energy before nuclear energy can be considered as an option 
.  The consideration of alternatives should also include an analysis of the costs of these alternative energy sources.  For example, British research has demonstrated that the natural gas is far cheaper than nuclear energy
. While conditions may differ in regard to the economics of gas in South Africa as compared to the UK, consideration of the costs of alternative energy sources is an important consideration for impact assessment in that the consumer will ultimately bear any increased costs of electricity, especially in a monopolistic electricity industry. High costs of nuclear energy could also impact on privatization initiatives.  

The DEAT
 has also required that the plan of study for environmental impact assessments be subject to the condition that “1.3 the specialist study ‘life cycle costing (environment)’ must include information about the handling of waste material including alternatives in this regard as well as the decommissioning of the PBMR”.

The applicant’s failure to consider alternatives to the PBMR constitutes a violation of the Energy Policy (1998). Such impacts need to be considered in the EIA process and must be brought to the attention of decision makers so that rational decision making can take place.
5. FAILURE TO ADEQUATELY ASSESS SAFETY IMPACTS

Chapter 19 of the Draft EIR concludes that:

the safety of the design  of the proposed Plant, Test and Commissioning Program and Radiological Protection Programme will ensure the safety of the public, property and the environment, and will conform to the safety criteria stipulated by the NNR
’.

This conclusion is based on extracts from the SAR
 and DFR
. These documents were drawn up by PBMR (Pty) Ltd on behalf of the applicant and not by independent consultants. The EIA Consortium has advised that their ‘acceptance of the 3 chapters from the SAR prepared by the PBMR (Pty) Ltd was based on the comprehensive Quality Assurance for the correctness which supports the document
.’ It is understood that this Quality Assurance was performed by the PBMR (Pty) Ltd and/or the applicants themselves. Moreover, the applicant advises that the consultants did not receive the full documentation relating to the SAR and DFR from the applicants.

On the face of it, the opinion of the EIA Consortium as to the safety of the plant seems to merely reflect the opinions in this regard of the applicant.  The EIA moreover trivialises the concerns of the public with statements such as “It has been said (Prof de Villiers) that the impact of the PBMR is on the psyche rather than on the environment. The assessment has clearly indicated that the statistical and ….risk is diametrically different to the perceived risk (sic)”.

It will be argued below that the consultant’s conclusion assuring safety are open to serious challenge and should be rejected. Any authorisation given to build an unsafe nuclear reactor (or a reactor where doubts exist as to its safety) would constitute a contravention of our clients’ right to an environmental that is not detrimental to human health and well being.
5.1
Critique of Safety Impact Assessment

5.1.1
The degree of novelty in the proposed design, and the safety implications of the novelty of the proposed plant are not recognised in the EIR, leading to a gross underestimation of the safety risks associated with the proposed plant
The EIR provides the following motivation for the Project: “The purpose of the proposed Plant is to assess the techno-economic viability of the technology for South African and international application for electricity generation and other commercial applications.”
 Thus the stated purpose is to assess of the technology of power generation based on the PBMR, and the economics of this method of power generation, and the interaction between these two factors. 

The degree of novelty of the design is stated only in general terms in the EIR. For example, the EIR states:
 “The reactor is based on the German AVR, Thorium High Temperature Reactor (THTR), High Temperature Module Reactor (HTR-Modul) and High Temperature Reactor (HTR) -100 designs. The basic design and the operating experience of these plants have been used in the design of the PBMR.” These statements imply that certain design details are different or may be different from the German designs referred to. It is not clear if the proposed reactor is the same size, or is designed to operate at the same temperatures and pressures and /or whether other design parameters are the same as the reactors referred to.
 A further example that certain aspects of the design are novel: “The specialised gas cycle pipe design is based on the proven THTR-300 and HTR-Modul hot pipe technology.  The design of the fuel handling and storage system is based partly on the THTR-300 reactor, in that the PBMR reactor also has a multi-pass fuelling scheme as well as on-line re-fuelling.  Some aspects of the system are, however, unique to the PBMR design.” Thus there is an explicit and implicit recognition that the design differs significantly from previous designs. It is clear that some design innovations have yet to be tested. Hence the stated need for the construction and operation of a “demonstration” plant. 

The EIR recognises that aspects of the design are new, and therefore have to be “demonstrated”. But key aspects of the safety performance of the new technology are stated as proven facts rather than as novel designs that appear to be better based on theoretical calculations and, in some cases, limited experimental data, but that require validation and verification through extensive testing and operational experience. For example, the description of the design features of the plant include the paragraph “When PBMR fuel is without helium cooling, the fuel will not increase to temperatures that can result in significant fission product release.  For normal and accident conditions without cooling, the fuel and fission products will be retained within a series of protective boundaries in the pebbles.  In addition to ensuring the safety of the worker and the general public, this design feature enables the PBMR to be located near areas of high population.”
 This assertion of the absolute (or near absolute) safety of the PBMR system is stated as if, in the area of safety, absolute reliance may be placed on the calculated performance of the design. In addition, the stated key safety features are that “the fuel will not increase to temperatures that can result in significant fission product release” and “the fuel and fission products will be retained within a series of protective boundaries in the pebbles” [emphasis added] – thus the physical failure of the pebbles is assumed to be impossible. These statements rely of course on theoretical calculations, but the assumption of perfect safety  implies not only that the design calculations are infallible, but that the pebble manufacturing process is infallible, and that it is thus unnecessary to even consider the possibility (and consequences) of the failure of the pebbles. No data (only summary conclusions) derived from the technological predecessors of the proposed design are presented to support such an absolute assertion of safety. The limited technical information contained in the DFR Public Report
 shows that there is limited experience of the manufacture of the fuel spheres: “The design of modern HTGR is critically dependent on high-quality fuel. Hence, the most important goal in the improvement of the manufacturing process of the fuel element is to reduce the coated particle defect fraction and to minimize the uranium contamination.” The DFR report reveals that:  “Between 1968 and 1988 when it was decommissioned, the German NUKEM plant supplied more than one and a quarter million spherical fuel element to the AVR and the THTR plants.” The estimated requirement for fuel sphere for the proposed Plant is 270 000
 per annum. The 1.25 million fuel spheres produced in the earlier experimental plant should thus be seen in the context of a five years’ supply to a single module, and one year’s supply to the projected commercial system of five modules. As the AVR and THTR plants were experimental or developmental units, the pebbles were themselves subject to a development process. (“… continuous improvement of the fuel element design and manufacture were achieved before the fuel plant was closed”
). Indeed, because of the pebble development process, it may reasonable be inferred that pebble design and manufacturing changes were made during the course of the production of the 1.25 million spheres, and that the manufacturing experience of the pebble design proposed for the proposed PBMR is considerably less that 1.25million pebbles quoted as produced during the entire 20 year development process. 

The DFR also asserts (in relation to pebble manufacture) that excellent product performance was achieved. In relying on this earlier development work to assume “zero defect” for the manufacture of the pebbles, data should be submitted to show that the pebbles for the proposed PBMR are identical in all material respect to the pebbles used (or a subset of the pebbles used) in the AVR and THR plants, and all relevant data to demonstrate the reliability of the manufacturing process and quality assurance system, as experienced during the development phase. Specific details of the development history of the NUKEM pebbles, the failure modes and the conditions under which failure occurred during the various pebble development designs, and the number of pebbles produced of the same or essentially similar design as those proposed for the Project should be disclosed for public scrutiny. The data should be subjected to statistical analysis to demonstrate the actual reliability achieved, and the statistical power of this limited set of historical data to predict “zero defect” for the pebble manufacturing process. In any event, the fuel fabrication plant required appears to be significantly larger than previous designs; this scale up is itself a source of process risk in relation to the pebble manufacturing process, and hence the PBMR.

To assert and assume (from a safety analysis point of view) that a zero defect level will be achieved on a new fuel plant, from the outset, is unrealistically optimistic, and contrary to historical experience on novel technologies. Indeed, it is apparent that the technologies on which the proposed plant is based have not been incorporated into commercially proven power plants, a factor that in itself indicates that the operational data, even for those aspects of the design that are substantially similar to the predecessor reactor designs, is limited. 

The implication of the novelty of the design is that not only the technical performance (capital cost, power output, availability, operating costs, maintenance requirements etc.) of the plant has to be demonstrated, but the safety performance as well. In a contradictory fashion, Section 19 of the EIR
 states that “An extensive Test and Commissioning Programme demonstrates the performance of all Systems, Structures and Components (SSC) and materials important to safety.” The physical integrity of the pebbles is clearly one of the factors (“materials”) of importance to safety. But how will the Test and Commissioning Programme establish the limits of safe operation without risking an unsafe condition on the plant? Furthermore, beyond the initial Test and Commissioning Programme, a statistically valid conclusion as to the reliability of the pebble manufacturing process under actual conditions will again require extensive operating experience (post Comissioning), with the risk of failure during the period. Yet the design does not include a secondary containment structure for radioactive fission products that may be released under system failure conditions, based on the assumption that the design and construction of the pebbles ensures 100%safety, under all possible operating and test conditions. Until the safety features of the new design are demonstrated through extensive operational experience, it is reckless to assume that the plant will invariably and under all possible (not only all foreseeable) circumstances perform in accordance with the design calculations. The EIA/ EIR documentation includes phrases such as “No credible events will lead to the loss of fuel integrity”, “No operator intervention is required for several hours following any nuclear accident occurrences”
 and “inherently safe”
. Similarly, the Safety and Security Chapter of the EIR states: “The Final Safety Design Philosophy (FSDP) is based on the premise that the fuel will adequately retain its integrity to contain radioactive fission products under normal and accident conditions and thereby allow radiological safety to be assured. This is achieved by relying on fuel whose performance has been demonstrated under simulated normal and accident conditions, and whose integrity will therefore not be compromised even under accident conditions.” As already noted, the full SAR has not been made available for public scrutiny, but the implication of these statements is that, in relation to this critical safety issue, a paper simulation of normal and accident conditions is sufficient to demonstrate the performance of the fuel. Similarly, the EIR Social Impact Report
 states: “the Final Safety Design Philosophy (FSDP) for the PBMR has been based on the Defence-in-depth premise that the fuel will retain its integrity.” The total and repeated reliance on the absolute integrity of the premise “that the fuel will maintain its integrity” is in fact not a reflection of the defense-in-depth concept but a reliance on a single safety barrier. 

These statements in fact reflect a refusal to consider in detail and in depth the simple question – what if the pebbles fail? – and therefore a refusal to consider the consequences of such a failure, and to design for the possibility of such a failure during the operation of the proposed prototype PBMR. The “SWIFT”
 analysis postulates the failure of a pebble, but the analysis is totally inadequate. By way of illustration of the inadequacy of the “SWIFT” method, the “Risk Assessment” postulates, as a cause of pebble failure in during the operation of the Power and Generation Unit, “Mechanical damage, material fatigue”, as a possible consequence, “Possible increase of waste, possible blockage of the fuel handling system” and proposes as a safeguard “Quality control over fuel manufacturing, filtering systems, waste management system, emergency procedures, design of equip…” This analysis is inadequate because it does not address significant details such as whether it is addressing a scenario of a single pebble failure or multiple simultaneous failures (for example a ‘common mode’ type failure such a manufacturing fault associated with a batch of pebbles, or localised conditions within the reactor, or throughout the reactor or if ‘material fatigue’ is suffered by more than one pebble. The list of possible consequences is inadequate – a detailed description of the possible failure modes would have to lead to a detailed analysis of possible consequences, for example partial blockage of the reactor to gas flow, and the further consequences of such an event. Furthermore, simultaneous failure of different systems do not appear top have been considered at all. This inadequate approach to the analysis of safety risks is contrary to the risk averse approach required by NEMA. 

In view of all these factors, it is reckless to site the demonstration plant within 400m of an existing nuclear power plant, in relative close proximity to a public road and to residential areas, and to implicitly assert that the new design is safe enough not to require a containment building. The juxtaposition of two extremely hazardous plants, creates the possibility of ‘knock-on’ accidents, an accident on one plant triggering a major accident on the adjacent plant. The very novelty of the PBMR design, a factor that is not in dispute, creates scientific uncertainty with regard to technical performance, economic performance and safety performance. A more appropriately cautious approach would, for example, have included a secondary containment structure in the design of the demonstration plant, even if the ultimate objective is to demonstrate, through tests on the demonstration plant, that secondary containment was not necessary. Yet the applicant, in requesting permission to build a demonstration plant, recognises the implications of this scientific uncertainty only in relation to technical and economic factors, and explicitly (and illogically) rejects the existence of uncertainty in relation to safety (or risk) calculations. This approach is contrary to the letter and spirit of the principles of NEMA.

5.1.2
The Safety Analysis Report has not been made available for critical public scrutiny. Based on the quotation from the SAR, it is clear that has not responded to or has ignored the extensive in-depth prior analysis of the regulatory problems associated with the licensing of experimental nuclear reactors, specifically in relation to assessing the safety risks the PBMR.

The SAR has not been made public, so a detailed comment is not possible. The EIR states: “A comprehensive Probalistic Risk Assessment (PRA) demonstrates that the PBMR design meets all regulatory risk criteria.”
 In a Probalistic Risk Assessment, the failure rates used in the analysis, and the structure of the analysis are both based on or strongly dependent on historical data for similar plants and similar or identical equipment. In the case of a novel plant such the PBMR, the important question arises as to how the PRA accounted for failure rates of novel aspects of the design in the risk assessment, or indeed if this factor was considered at all. More fundamentally, uncertainty as to the structure of the analysis of a PRA always remains (that is, uncertainty as to whether or not all possible failure conditions have been considered in the risk calculations), even for established processes. In the case of novel processes, this uncertainty is increased to an unknown degree. How was this additional uncertainty dealt with? The “SWIFT” – Structured What If Technique – method of assessing risks associated with this complex technology is completely inadequate for the purpose because it is premised on prior experience that is not available for a novel process such as the PBMR In addition, the EIR (with Annexures) does not contain basic information needed for the first step in a Risk Assessment procedure, the clear and unambiguous identification of all hazardous substances and intermediates used in the process, a characterisation of these hazards and an inventory of the maximum quantities of these substances present on the proposed site. Whilst some of this information may be gleaned from a careful perusal of the documentation, the SWIFT reports do not contain such data. (The hazard associated with 1 gram of enriched uranium material is clearly very different from that posed by 1 ton of material, hence the importance of inventory data.) In the absence of such information, the EIR does not contain sufficient information for a decision by the regulatory authorities. 

It is not clear what the relationship between the SWIFT and PRA reports is (if any), and why have the Applicants have seen fit to make the SWIFT analysis public, but not the PRA?

A study prepared for the Union of Concerned Scientists (July 1990) noted the following issues with safety studies of “Advanced Reactors”, including the PBMR technology
: “Similarly, the NRC staff cites seven major sources of uncertainty in risk estimates for the conceptual designs of the advanced reactors proposed by DOE (including MHTGR and PRISM): (a) the limited performance and reliability data for critical systems; (b) the lack of a final design which limits identification of initiating events and dominating accident sequences; (c) unverified analytical tools used to predict plant response; (d) incomplete industry codes and standards for the unique aspects of the designs; (e) the state of the art supporting technology relevant to the designs; (f) extrapolation of research and development results to a full size plant; and(g) significantly less design, construction, and operating experience compared with conventional LWRs.” Most if not all of these comments and questions would apply to the PBMR. How were these issues dealt with in the SAR?

5.1.3
The EIA Report lacks vital information necessary to enable an assessment of  the safety risks of the proposed PBMR

When deciding whether to approve a nuclear power reactor with a novel design, the most critical question that government and the public face is: will this new nuclear reactor be safe?   In a presentation to the U.S. Nuclear Regulatory Commission (NRC), Clappison and Mysen of South Africa’s National Nuclear Regulator (NNR) stated: 

“Compliance with the NNR licensing requirements and safety criteria must be demonstrated by way of formalized safety analyses.  These safety analyses shall be presented in a Safety Analysis Report (SAR), which shall substantiate the statements, made in the Safety Case Philosophy and be carried out in an auditable fashion under appropriate QA regime.  The SAR is the principle document submitted with the various licensing variation applications as part of the staged licensing process. ….”

Underscoring its fundamental importance, the EIA Report for the proposed Pebble-Bed Modular Reactor (PBMR) frequently refers to data in the SAR.  For example, Chapter 19 (Safety and Security Impact Assessment) of the EIA Report makes no less than 70 references to data contained in the SAR to substantiate its conclusion that “the safety design of the proposed plant … will ensure the safety of the public.”
    

Regrettably, the public cannot evaluate the soundness of this conclusion because the actual data contained in the SAR has not been made available to the public as part of this EIA process.   For example, data contained in the SAR report that is not part of the EIA report includes: 

· the types of nuclear accident scenarios that the PBMR EIA consortium believes are possible; 

· the probability that the PBMR EIA consortium assigned to these accident scenarios; 

· the extent of radiation releases associated with these accident scenarios; and 

· the underlying technical basis for all of the above.   

Withholding the SAR report necessarily precludes independent technical review by the public of the fundamental data pertaining to the safety of the proposed PBMR.

5.1.3.1
Under U.S. law, the SAR must be publicly available

In its report to the NRC, Clapisson and Mysen stated: “In order for the applicant to demonstrate that the reactor will be acceptably safe, it is required that he [sic] demonstrate that the design and operation of the plant … will make use of appropriate internationally recognized design and operational rules.”

In regard to this statement, it is important to note that if an application of this nature were submitted to United States (U.S.) government agencies, presentation to the public of a detailed safety analysis would be required as part of the environmental impact assessment process for the application.  

Under Title 10, Part 52 of the U.S. Code of Federal Regulations, an application for a license to establish a new nuclear power reactor:

“Must contain emergency plans which provide reasonable assurance that adequate protective measures can and will be taken in the event of a radiological emergency at the site.”
    

These emergency plans must:

“Identify and describe each type of radioactive materials accident for which actions may be needed to prevent or minimize exposure of persons offsite to radiation or radioactive materials. Exposure levels at the site boundary should be treated as the levels potentially affecting persons offsite.  Describe the accidents in terms of the process and physical location where they could occur. Describe how the accidents could happen (equipment malfunction, instrument failure, human error, etc.), possible complicating factors, and possible onsite and offsite consequences. Accident descriptions should include non-radioactive hazardous material releases that could impact emergency response efforts. Facilities that can have criticality accidents should evaluate the direct radiation exposure from postulated criticality accidents in addition to the dose from released radioactive materials.”
  

Draft Environmental Impact Statements for new nuclear power reactors must include the detailed content of emergency plans.
  The full content of Draft Environmental Impact Statements for new nuclear power reactors must be made available to the public.
  In fact, the U.S. NRC routinely makes available on its website environmental impact analyses of postulated accidents at new and existing nuclear power facilities.

5.1.3.2
 The SAR apparently lacks consideration of an accidental fire

Despite the fact that the PBMR EIA consortium has not made the SAR publicly available, possible safety problems contained in the SAR have found their way to the public domain.  In October 2001, G.A. Clapisson of the NNR travelled to the U.S. to attend a workshop about the safety of high-temperature gas-cooled reactors (HTGRs, of which the PBMR is one design).  Dr. Dana Powers
 of the NRC Advisory Committee on Reactor Safeguards attended the workshop and presented a report of his views and those of other experts who attended.

Dr. Powers reported that: 

“G.A. Clapisson provided a review of some of the activities of the South African regulatory authorities with respect to the [PBMR].  They do require that each plant have a probabilistic risk assessment.  It appears, however, that this risk assessment does not include accidents initiated by fire.”

As discussed below, a graphite fire is a foreseeable accident scenario for the proposed PBMR.  The SAR report should include an analysis of this issue.

5.1.3.3
 The SAR apparently fails to address lack of an adequate shutdown system

Dr. Powers also reported that: 

“The South African regulatory authority is suspicious of the column of reflector balls in the center of the core.  They are studying it further.  They have found that the shutdown system is not diverse.  They find that the reactor can become critical as it cools if only one system is deployed.  Both systems are required to keep the reactor shutdown.  They are asking the designers to re-examine the shutdown system.  It is an open question whether a shutdown system outside the core will ever be acceptable.”

As discussed below, the PBMR design may be inherently unsafe because it lacks active control measures plant operators could deploy in case of a reactor accident.  The SAR report must include an analysis of this issue. 

The PBMR EIA consortium must make the SAR available to the public so that independent technical experts may review these potential flaws with the safety analysis of the proposed PBMR. The failure to do this fundamentally undermines the public consultation process. It is unreasonable and regrettable that the South African public must learn about flaws in the safety analysis for the proposed PBMR design through notes, available on the Internet, of a meeting in the United States attended by a South African official.

5.1.4 
The EIA Report understates the risk of the PBMR design
5.1.4.1
The EIA Report fails to discuss features of the PBMR design that render it ‘inherently unsafe’

The EIA Report for the proposed PBMR asserts that “the stated advantages of the PBMR are its radiological safety (inherently safe).”
  To the contrary, the proposed PBMR is based on a novel nuclear power reactor design that includes features that impair its safety. 

5.1.4.1.1
The EIA Report fails to discuss that the PBMR design lacks active controls for modulating radioactive releases from a disrupted core
Unlike conventional pressurized light-water reactors (LWRs), there are few, if any, measures that operators of a PBMR could employ if, for example, a loss-of-coolant accident (LOCA) results in uncontrolled conditions in the reactor core.  If a LOCA should occur with the PBMR reactor core, operators can only wait (and pray) that passive controls (such as passive heat conductance) serve to keep conditions under control.  This situation is aptly described in Dr. Powers’s report:

“Designers and operators of the current generation of reactors are certain that no matter what happens, their first objective is to get water on the reactor fuel. They want to cool the core and the way to do this is with water. Even if water cannot be supplied in the quantity or the way that leads to prompt quench of the fuel, the water will attenuate the release of radionuclides that pose the hazard to the public. In the long term, water will cool the fuel eventually if it can continue to be supplied. The operators and designers seek this safe haven of a water-cooled core whether the disruptive event has been initiated by stochastic equipment failures that PRAs can calculate, by human errors of omission or commission that PRAs may someday be able to calculate, or by sabotage or terrorist act which analysts despair of ever being able to calculate.

“There is no similar safe haven for the Pebble Bed Modular Reactor. What recourse does the reactor operator have once he has lost high pressure helium coolant? He certainly does not want to replace the helium flow with a flow of air which is the only other abundantly and readily available gaseous coolant. Air will react exothermically with the core and exacerbate the disruption. It will augment rather than attenuate the release of radionuclides. The operator cannot turn to water to cool the core because water will cause the under moderated core to go critical which is certainly not an acceptable turn of events. In the end, some argue that conduction of heat will mitigate the accident, but conduction into soil and concrete is not likely to prevent high temperatures developing in a disrupted core and the extensive release of fission products.”

5.1.4.1.2
The EIA Report fails to discuss that nuclear fission in the PBMR core is inherently chaotic and unstable

Although the fuel spheres tend to assume certain packing alignments (much like oranges align in a fruit crate), these alignments are in flux with each other as the fuel spheres shift position.   Furthermore, the uranium pellets in number of fuel spheres never attain exact and reproducible centers of gravity.  Since the rate of nuclear fission depends on the exact relative position of enriched uranium fuel elements, this renders fission in the PBMR inherently chaotic and unstable.  This situation is best described in Dr. Powers’s report:

“The Pebble Bed Modular Reactor core may be susceptible to neutronic instabilities.  The current design for the Pebble Bed Modular Reactor involves a long, low diameter annulus of active fuel. Fuel balls move through this annulus. The fuel density within the annulus varies both spatially and temporally as moving balls achieve various levels of imperfect packing density. The fuel balls do not have centers of gravity coincident with their geometric centers and may, in fact, have multiple, metastable equilibrium positions. Their motions are, then, chaotic and inherently not predictable locally. Wear and damage to the fuel balls during normal operations will make ball motions all the more unpredictable and the temporal and spatial variations in core power greater. Furthermore, the core is “loosely coupled” neutronically. This is all a prescription for core instability akin to the kinds of instability encountered in boiling water reactors. The potential instability is made worse because control rods are not distributed within the local regions of the core, but are arrayed outside the core. …

“The packing density of the fuel balls in the core is not really known. It is likely to vary with time and location in the core. They anticipate a 61% packing density versus the theoretical of 74% for uniformly sized spheres. I am not sure why they expect such a high density. Usually random packing of uniform spheres is less. It is clear that as the balls settle down through the core the packing density will vary. It might well be higher near the bottom than at the top near the point of injection of the recycled balls. There may be a severe control problem because of the varying packing density of the fuel balls.

“Prediction of the motions of the fuel balls must be impossible (not just difficult, impossible). The fuel balls are loaded with coated particle fuel pellets. The loading is not uniform so it is quite unlikely that the center of gravity of a fuel ball will coincide with the geometrical center or even that the displacement of the center of gravity from the geometrical center will be consistent from ball to ball. It may well be that a ball will have multiple, nearly equivalent, metastable points of equilibrium. This will mean that the motions of the balls are chaotic and hence not predictable. I do not know whether the nonuniformity of ball motions and packing will be on sufficiently small scale that average treatments are adequate.”

The EIA Report must discuss how our inability to create a mathematical model for the behavior of the PBMR reactor core contributes to uncertainty in estimates of how the proposed PBMR would perform in reality. 

5.1.4.1.3
The EIA Report fails to discuss that the structural integrity of graphite is vulnerable to conditions that occur within the PBMR core
Another inherent flaw in the PBMR design is reliance on the physical integrity of graphite that is subject to high temperatures and bombardment by reactive isotopes.   Data gained from our extensive experience with graphite in LWRs, and our limited experience with HTGRs employing fuel spheres, indicate that the physical integrity of graphite may degrade under conditions that occur within the PBMR core.  This situation is described by Dr. Powers:

“The irradiation response of graphite is very dependent on the details of manufacture and no one has been making nuclear grade graphite for a long time. What would be produced now would be different than what had been studied in the past. I am not sure I agree with this position entirely. Some effects are subtle and do depend on microstructural and impurity details. From a regulatory perspective more dramatic effects are usually of more interest and these are not so dependent on the precise details of manufacture. What was surprising is that there seemed to be a poor awareness of the temperature dependence of radiation damage to graphite. Most seemed to be aware of the low temperature radiation damage that afflicted the Windscale reactor (the so-called Wigner energy effect), but did not seem to be aware that there were modes of damage that would not be annealed at the operating temperatures of the Pebble Bed Modular Reactor. Like the Wigner energy, these high temperature radiation damage effects will store energy in the graphite. This energy will be released when the graphite is chemically reacted or heated to a sufficiently high temperature.  It is not evident that the stored energy has been taken into account in the analyses of plant responses to accidents.”

The EIA Report is replete with references to how graphite contributes to the safety of the proposed PBMR.   Therefore, it is fundamentally important that the EIA Report examine conditions that might erode the structural integrity of graphite in the PBMR reactor core.

5.1.4.2
The EIA Report understates the temperature the PBMR core could attain
The EIA Report is replete with assertions that the PBMR reactor core is safe because the core can only get so hot.  For example the EIA Report asserts that “when PBMR fuel is without helium cooling, the fuel will not increase to temperatures that can result in significant fission product release.”

These assertions are inconsistent with data obtained from our limited experience with HTGRs (such as the AVR in Germany that is the primary forerunner to the proposed PBMR) and with our inherent inability to derive mathematical models that describe conditions within the reactor core.  This point is explained by Dr. Edwin Lyman,
 Scientific Director for the Nuclear Control Institute:

“Previous experience with the AVR test reactor in Germany, a precursor to the PBMR, indicates cause for concern. Experiments measuring the He coolant temperature in the AVR found numerous ‘hot spots’ in the coolant that exceeded 1280 C, whereas the maximum predicted temperature was only 1150 C. After NRC staff highlighted these findings, Exelon raised the design maximum fuel temperature limit during PBMR normal operation from 1060 C to 1250 C. This is of concern because above 1250 C the SiC layer of the TRISO fuel coating will degrade as a result of attack by palladium isotopes produced during fission. It also calls into question the accuracy of the current generation of computer codes for PBMR core analysis. ….

Thus in order to justify the absence of a leak-tight containment, Exelon needs to demonstrate that the PBMR maximum fuel temperature will not exceed 1600 C during the design-basis depressurization accident, and that more severe accidents that could cause higher fuel temperatures are so improbable that they do not need to be considered. However, given the uncertainties discussed in the previous section --- like a discrepancy between calculated and measured maximum temperatures of at least 130 C --- there are serious grounds for skepticism.”

The EIA Report fails to examine how greater-than-predicted temperatures experienced with the PBMR precursor in Germany relate to claims that the PBMR EIA consortium are making about the maximum temperature the proposed PBMR reactor core will attain.

5.1.4.3
The EIA Report understates the rate of radioisotope release from fuel spheres

The EIA Report is also replete with assertions that the coating used in the fuel spheres will contain radioactive fission by-products.  For example, the EIA Report asserts: “for normal and accident conditions without cooling, the fuel and fission products will be retained within a series of protective boundaries in the pebbles.  Equivalent fuel has been tested and significant releases occur only at temperatures exceeding 2000 C.”

Again, these assertions are inconsistent with our understanding of the actual and potential behavior of fuel spheres at conditions that may occur within the PBMR reactor core.  

First, the retention by fuel spheres of radioactive fission by-products has not been tested under transient conditions that would occur in the PBMR reactor core.  According to Dr. Powers:

“A tenet of faith is developing that at temperatures below about 1600 C there is no release of fission products from coated particle fuel. This is, of course, not correct. Fission product release from fuel is a function of both time and temperature. It was also noted that all of the test data for fuel had been obtained by heating fuel to a temperature and holding it at that temperature. There had been no tests in which the fuel was put through realistic thermal transients that could thermally shock the silicon carbide cladding on the particle.”

Second, there is ample experimental data indicating that PBMR fuel spheres release substantial quantities of potently harmful radioisotopes, including cesium-137, at lower temperatures and under conditions that might occur within the PBMR reactor core.  Cesium-137 is the radioisotope principally responsible for excess cancer deaths in the vicinity of the Chernobyl nuclear reactor that caught fire in 1986.
  

According to Dr. Lyman: 

“There must be assurance that the behavior of the fuel will not be significantly worse than expected if conditions in the core deviate from predictions --- that is, the fuel should ‘fail gracefully.’ It is on this count that the current TRISO fuel technology is clearly a loser. While past experiments have shown that the SiC layer of TRISO fuel limits the release of highly hazardous radionuclides like Cs-137 to below 0.01% of inventory up to 1600 C, the retention capability is rapidly lost as the temperature continues to increase.  At 1800 C, releases of 10% of the Cs-137 inventory have been observed, which is on the order of the release expected during a LWR core-melt accident. Without a leak-tight containment present, the release into the environment would be comparable to the release from the fuel.”

In simple terms, with the current design of the proposed PBMR, there would be nothing to prevent a massive release to the environment of cesium-137 if the reactor core were ever to attain temperatures above 1600 C.  The coating that surrounds the enriched uranium releases substantial quantities of cesium-137 above this temperature.  The inherent complexity of the PBMR design does not allow us to predict with adequate confidence transient maximum temperatures that would occur in the reactor core.  Considering the catastrophic health impacts a cesium-137 release would have on the public, the failure of the EIA report to assess these health impacts is a breach of duty to care for public health and safety.  

5.1.4.4
The EIA Report understates the risk of ignition of the core as a result of sudden ingress of air

As Dr. Lyman noted in his report:

“Among the largest sources of uncertainty for the PBMR are the potential for and consequences of a graphite fire. The large mass of graphite in the PBMR core must be kept isolated from ingress of air or water. Graphite can oxidize at temperatures above 400 C, and the reaction becomes self-sustaining at 550 C (the maximum operating temperature of the fuel pebbles is 1250 C). Graphite also reacts when exposed to water vapor. These reactions could lead to generation of carbon monoxide and hydrogen, both highly combustible gases. 

“If a pipe break were to occur, leading to a depressurization of the primary system, it has been shown that flow stratification through the break can cause air inflow and the potential for graphite ignition. While the PBMR designers claim that the geometry of the primary circuit will inhibit air inflow and hence limit oxidation, this has not yet been conclusively shown. 

“The consequences of an extensive graphite fire could be severe, undermining the argument that a conventional containment is not needed. Radiological releases from the Chernobyl accident were prolonged as a result of the burning of graphite, which continued long after other fires were extinguished. Even though the temperature of a graphite fire might not be high enough to severely damage the fuel microspheres, the burning graphite itself would be radioactive as a result of neutron activation of impurities and contamination with ‘tramp’ uranium released from defective microspheres. An even worse consequence would be combustion of carbon monoxide, which could damage and disperse the core while at the same time destroying the reactor building, which is not being designed to withstand high pressure. In contrast, the large-volume concrete containments utilized at most pressurized-water reactors can withstand explosive pressures of about 9 atmospheres.”

As noted above, the EIA Report contains no analysis of the possible environmental impacts should air or water come in contact with the fuel spheres, a very real possibility inherent in the PBMR design.  

5.1.5
The EIA Report wrongly concludes that containment is not required by ‘Defense-in-Depth’ principles
A key to the economic viability of the proposed PBMR is that money will not be spent to construct a pressure resistant, leak-tight containment facility for the reactor core that is required for conventional LWRs.  To justify this cost-saving approach, proponents of the proposed PBMR assert that: “a leak tight requirement exists for LWRs as there is a finite chance for core damage with large releases to the containment. The PBMR is designed with the particular purpose of eliminating a core damage scenario.”

There are two problems with this approach: 

· as discussed above, there is, in fact, a real chance of core damage with large releases inherent with the PBMR design; and

· lack of a containment facility violates the principles of ‘defense-in-depth’ that are required internationally for nuclear power reactors.

As noted in Dr. Power’s report:

“As currently designed, the Pebble Bed Modular Reactor does not conform with the defense-in-depth regulatory philosophy of the Nuclear Regulatory Commission and could not be certified [in the U.S.].  There is a firm defense-in-depth strategy embedded in the design of power reactors currently operating in the USA. In contrast to what might be argued by those of the rationalist persuasion, this defense-in-depth has nothing to do with compensating for uncertainties of aleatory or epistemic natures. It has to do with the certainty that it is simply impossible to anticipate all the misadventures and combinations of disruptive events that can afflict creation of man. ….  There may be solutions to the lack of defense in depth inherent in the current design for the Pebble Bed Modular Reactor. Currently proponents of the design feel the solution is to make it ever less likely that loss of coolant events will occur. This focus on prevention of events flaunts defense-in-depth and everything that has been learned in the past two decades of quantitative risk analysis. A defense-in-depth safety philosophy requires that there be some balance between prevention and mitigation.”

Dr. Arjun Makhijani,
 a nuclear engineer and President of the Institute for Energy and Environmental Research has noted in his analysis of the proposed PBMR:

“British Nuclear Fuels, owned by the British government, along with other corporate partners, as well as the national South African utility, ESKOM, are in the process of designing a 110 megawatt-electrical PBMR to be built in South Africa...  If the reactor is built without a secondary containment, as has been proposed, this could result in a large release of radioactivity. If it is any consolation, the amount of radioactivity in the reactor core per unit of power produced is lower than with other reactor designs, because the fuel pebbles flow continually out of the reactor and are put into storage while new fuel pebbles are fed at the top. This reduces the inventory of short-lived radionuclides, such as xenon-133 and iodine-131 that might be released in the event of a severe accident. It is very questionable that a modular reactor of 110 megawatts could be made economical if a secondary containment were required, as it should be. It is important to remember that the secondary containment was the single feature that prevented the Three-Mile Island accident from releasing vast amounts of radioactivity that would have made it more comparable in scale to Chernobyl.”

5.2
Legal Critique 

The safety concerns discussed above suggest that the novel PBMR technology is inherently unsafe and that the draft EIR is misleading in that it understates substantial safety concerns. 

5.2.1
Environmental right

To proceed with the building of a demonstration module PBMR in circumstances where serious safety concerns exist would constitute a violation of the constitutional right to an environment that is not adverse to health and well-being
. 

5.2.2
Section 24(7)(e) of NEMA
“ Procedures for the investigation, assessment and communication of potential impact of activities must at a minimum ensure….reporting on gaps in knowledge, the adequacy of predictive methods and underlying assumptions, and uncertainties in the compiling of the required information”

It is submitted that the shortcomings in disclosure and analysis of safety issues and potential impacts set out in the preceding paragraphs of this submission point to an overwhelming failure by the applicants to comply with this section. 

5.2.3
Right of access to information

The law governing access to information, in particular information about the protection of the environment and public health are set out in parag 2.1.4 above.

Numerous written requests have been made to the PBMR EIA consortium requesting a copy of the SAR. On 30 July 2002, the PBMR EIR consortium advised that the SAR contains ‘a great deal of intellectual property that belongs to PBMR (Pty) Ltd. In addition, it contains intellectual property belonging to third parties that PBMR (Pty) Ltd is using under license. Therefore the SAR will not be made public’
.

The Promotion of Access Information Act 2 of 2000 (PAIA contains certain grounds for refusing to grant access to information. However, section 46 of PAIA stipulates that despite any other provision (of the chapter setting out grounds for refusal), a request must be granted if the disclosure of the record would reveal evidence of a substantial contravention of or failure to comply with the law, or imminent and serious public safety or environmental risk, and the public interest in the disclosure of the record clearly outweighs the harm to be contemplated. 

Disclosure of the SAR would reveal a substantial failure in the EIA, and in the manner in which the consultants have undertaken their work, to comply with the requirements of the ECA, the EIA regulations, and NEMA.  These submissions draw attention to some of those failures.  To this should be added the failure to comply with sec 27(4)(e) of NEMA.  Bearing in mind the inherently hazardous nature of nuclear technology and the potentially catastrophic impact of a nuclear accident on the public and the environment, the public interest in the disclosure of the record plainly outweighs any harm contemplated by the non-disclosure provisions.  

Furthermore in terms of PAIA Section 6, it is stated that nothing in this Act prevents the giving of access to

(a)
a record of a public body in terms of any legislation referred to in part one of the schedule or

(b)
a record of a private body in terms of any legislation referred to on part two of the schedule.”

Part one of the schedule refers to section 31(1) of NEMA and section 6(b) refers to section 31(2) of NEMA.

Section 31(1)(a) of NEMA provides that every person is entitled to have access to information held by the State and organs of state which relates to the implementation of NEMA and any other law affecting the environment, and to the state of the environment and actual and future threats to the environment, including any emissions to water, air, soil and the production, handling, transportation, treatment, storage and disposal of hazardous waste and substances.

According to section 31(1)(c)(iii) a request for information contemplated in paragraph 31(1)(a) can be refused only for the protection of commercially confidential information.  

Commercially confidential information is defined by NEMA as follows:

 “Commercially confidential information means commercial information, the disclosure of which would prejudice to an unreasonable degree the commercial interests of the holder:  provided that details of emission levels in waste products must not be considered to be commercially confidential notwithstanding any provision of this Act or any other law.”

As stated above the reasons given by the applicant for non disclosure are given in the most general terms including the need to protect commercial confidentiality and intellectual property.  It is submitted that these statements do not suffice for exemption from disclosure .  The form, extent and like likelihood of harm anticipated if disclosure were to take place are not specified.  Nor is there any specificity as to which pieces of information would attract such harm if disclosed.

The result of such material non disclosure of relevant information during the EIA process is a violation of NEMA s 24(7)(d) as well as a number of NEMA principles which have a bearing on public participation
 and access to information including Principle 2(4)(f), 2(4)(h) and (4)(k) 

Community well being and empowerment
 cannot take place where information regarding crucial issues of safety and long term economic viability are not shared with the public who must bear the ultimate responsibility for these matters.

5.2.4
Precautionary principle

Given the safety concerns about the novel PBMR design, it cannot be said that there is scientific certainty regarding the PBMR
. As a result, the precautionary principle must be applied to guide decision-making. 

The precautionary principle is set out in Principle 15 of the Rio Declaration, which stipulates that ‘[w]here there are threats of serious or irreversible damage, lack of full scientific certainty shall not be used as a reason for postponing cost-effective measures to prevent environmental degradation’.

This principle has been incorporated into NEMA, which states that sustainable development requires the consideration of all relevant factors including inter alia that a risk averse and cautious approach is applied, which takes into account the limits of current knowledge about the consequences of decisions and actions
.

It is submitted that in light of the grave safety concerns relating to the novel PBMR design, an authorisation cannot be lawfully granted as it is not known what the consequences of the establishment of the PBMR will be. The decision-maker must proceed cautiously and refuse the application until such time as the safety concerns raised in this submission have been addressed with reasonable scientific certainty. 

 5.2.5 Failure to submit to independent review.

Independent review of the safety impact assessment has not taken place.  This is a breach of NEMA section 24(7)(d).

The above legal arguments point to the fact that should the authorisation be granted on the strength of the EIA as it stands, such authorisation will be unlawful.

6.
FAILURE TO ADEQUATELY ASSESS ECONOMIC IMPACTS

Paragraph 7.4.4 of the Scoping Report for the proposed PBMR sets out the issues and concerns to be studied for the purposes of the EIA under the heading “Economic aspects” as follows:

“(a)
The economic potential of a local based nuclear industry for local applicatory (sic) and export, should the plant prove its techno economic viability.

(b)      Impact on eco-tourism in the region around Koeberg i.e. 50km radius.

(c )
Impact on supply side management based on the assumption that the plant is viable”

To this inadequate list of issues was added the issue of life cycle costing by the DEAT
, after receipt of the plan of study for scoping.  The latter issue is dealt with in Ch 28 of the EIA report.

It is submitted that the EIA and in particular chapter 28 (a mere 13 lines in total length, and without references to support its conclusions) constitutes a wholly inadequate attempt to analyse economic impacts of the demonstration module PBMR. Some of the reasons for this are as follows:

6.1
Economic Impacts

The analysis of the economic impacts is required in terms of the NEMA. Section 2(3) stipulates that the state should ensure that development must be socially, environmentally and economically sustainable
; while section 2(4)(i) requires that “the social, economic and environmental impacts of activities, including disadvantages and benefits must be considered, assessed and evaluated and decisions must be appropriate in the light of such consideration and assessment”.  Such decisions must moreover be taken in an open and transparent manner and access to information must be provided in accordance with the law
.  The assessment of environmental impacts in terms of NEMA must include the assessment of potential impact on the socio economic conditions and the assessment of the significance of that potential impact
.

6.1.1
Economic impact of a nuclear disaster

The economic impacts of a nuclear disaster or catastrophic incident are not considered in the PBMR draft EIR, despite the potential economic impact that such a catastrophe could have. The social impact assessment for the PBMR concludes that the worst case scenario would involve no irradiation beyond the 400m boundary, no off site emergency response requirements and no evacuation.
  The assessment also states that “according to the Eskom technical source documentation, the PBMR can “never (due to its thermal inertia) reach the temperature at which a melt down would occur”.  Moreover even if, through some accident, the helium gas duct (inlet and outlet lines) were ruptured, it will take some 9 hours for natural air to circulate through the core.  It is further states that “even if this could happen, it would only lead to less than one millionth of the radioactivity in the core being released per day”.
It s submitted that that the consortium's conclusion (that there would be no irradiation beyond 400 meters) is unreasonable.  The consortium's conclusion is based on there never being an accidental fire within the reactor core and there being full containment of radioisotopes (such as cesium-137) by the fuel spheres at all temperatures the reactor core may attain.  In fact, the risk of a graphite fire within the reactor is significant (see section 5.1.4.4 of this submission).  Furthermore, the fuel spheres might release 10% of their cesium-137 inventory if reactor core temperature reaches 1800( C (see section 5.1.4.3 of this submission).  In either of these worst-case scenarios, the release of radiation would be on par with the accident at Chernobyl (which affected the environment and human health up to several tens of kilometers distant from the reactor).

It has been estimated by the Institute of Economics in the Belarussian National Academy of Sciences that the Chernobyl nuclear disaster will cost that country’s economy about US$43.3 billion in the first 30 years after the accident. The total damage caused during this period is projected to amount to US$235 billion. Listed amongst the negative consequences of the Chernobyl disaster are:

· Disuse or loss of value of agricultural land;

· Loss of mineral resources;

· Lost production;

· Lost labour in the contaminated territories; and

· Loss of value of products from these areas
.

The failure to consider this issue constitutes a violation of NEMA s 2(3); s2(4)(i); s24(7)(b); EIA regulation 6(1), 7 and 8.

6.1.2
The EIA fails to properly assess full life cycle costing as required in the plan of study for the EIA
DEAT
 has required that the Plan of Study for EIAs be subject to the condition that “1.3 the specialist study ‘life cycle costing (environment)’ must include information about the handling of waste material including alternatives in this regard as well as the decommissioning of the PBMR”.
The conclusions as to the life cycle costing of the plant contained in Ch 28 of the EIA are not justified in any manner save for a sentence which states that the figures were “accepted by the Detail (sic) Feasibility Report Review Panel”
. In particular:

· No indication is given of what is included in the cost estimates;

· Reference is made to international norms, but no norms are specified;

· Although the proposed technology is novel, no indication is made of any allowances being made for the novelty of the technology and how this may impact on future costs.

As the international review report of the DFR had not at the time of publishing the draft EIR been available to either Eskom or the PBMR (Pty) Ltd
, it requires some explanation as to how this report can be used to justify any calculations. 

The failure to properly consider this issue constitutes a violation of the conditions of the authorisation given at the end of the plan of study for scoping ie violation of EIA regulation 8.

A number of issues pertaining to life cycle costing were raised during the scoping process by an  international expert, Steve Thomas, who was later included in the international review panel of the detailed feasibility study.  His findings while on the panel have not been made public but an article published together with Thomas Auf De Heyde argues his concerns in detail.  (See: T Auf de Heyde and S Thomas, The PBMR Project: an Assessment of its Economic Viability, SA Journal of Science Jan/Feb 2002).  These issues were not recorded in the Scoping Report as having been identified for study in the impact assessment in spite of  being issues which are highly relevant to an assessment of economic impacts.  This constitutes a violation of the requirements of ECA regulations 6(1)(c) , 7(1)(a) and 8.   The said issues appear only in the following paraphrased form, as item 10.30 in a document annexed to the EIA entitled “PBMR issues register for the EIA Phase” with the note “comment noted.  Refer to Eskom for inclusion in economic feasibility study”.  They appear in the following form in the issues register:

“Eskom’s costs estimates for the PBMR are unrealistic in a number of ways, i.e.

The rate of return on assets (6% is far too low).  Money invested in projects with such a poor rate of return  -  will there be sufficient capital to go ahead?

The assumed lifetime of the plant is too long and does not reflect the fact that facilities are generally retired not when they wear out, but when new plants are available with better economies.

Data from Britain’s nuclear endeavours clearly indicates that nuclear power went from being competitive to costing 3 times that of the cheapest electricity alternative.

Eskom’s estimate of construction costs and operating performance for the PBMR, seem hopelessly out of line with the experience of nuclear technology.

The PBMR could prove to be a world beater in respect of capital costs, operating performance and running costs.  But it could turn out to be more expensive than new gas fired plants.

Eskom’s evaluation of the PBMR is based on projections of an annual market of 30 units, 10 units for installation in SA and 20 units in the rest of the world.  However, it seems likely that the world market for nuclear power may be no more than 1 or 2 units per year.

Buyers have a strong incentive to stick with tried and tested designs.  Buying a new design from a country with no track record in nuclear reactor technology appears to be an unjustifiable risk.

The issue of waste disposal has been neglected throughout the world.  Few modern facilities exist for even the most easily handled waste and for the most difficult waste, plans remain tentative.

Until modern working facilities for the disposal of all types of waste are demonstrated it will not be clear whether waste disposal and hence nuclear power is sustainable technology.”

The article by T Auf de Heyde and S Thomas explains these views in greater depth, and also raises a number of further important issues relating to the assessment of economic impacts.    They are included (together with our comments in italics) as follows:

· Privatization of companies which have high cost expansion plans (such as new nuclear plants which need shareholder funding,) is problematic. Many nuclear plants struggle to make an adequate return initial investments. Privately owned plants which cannot meet their full costs are known as stranded assets, and are either retired, or their loss is met by the taxpayer.  Cases are cited in the UK where consumers, who paid for the nuclear assets with a replacement value of 15 billion pounds were sold for barely more than a tenth of that sum
.  South African consumers, who are considerably poorer than their British counterparts  can ill afford such losses. 

· Depending on Eskom’s assumptions about financing the plant, the plant could prove significantly more costly than Eskom states. Reference is once again made to cases involving UK nuclear power plants.  The public has been given insufficient information in the EIA to comment on the veracity of Eskom’s assumptions, and their economic impacts, though it is an interested and affected party. This information would of necessity also include the findings of the international review panel.

· The optimism about the PBMR’s reliability is difficult to justify given Eskom’s track record at Koeberg.  Its two plants have averaged a load factor of little over 50% in 16 years of service.

· Even with optimistic forecasts gas fired plants in the UK would still be cheaper .  Though conditions for gas generated electricity may differ in South Africa, a close comparison of these and other generating options should be part of any economic impact analysis, but is not in this case.

· Cost forecasts in the nuclear industry often do not reflect costs that will actually be incurred and estimates made now should be regarded as no more than indicative.  Even after the design has been developed fully, costs cannot be regarded as fixed until a substantial record of reliable operation has been achieved

· The costs of regulation and safety may significantly increase the project costs.  Eskom assumes that the plant can be licensed without containment to prevent the contents of the core being exposed to the environment in a severe accident.  The events of September 11 may make such an assumption unacceptable to regulators and if so cost will increase significantly.  Construction cannot be approved until detailed design is available, and design of the PBMR is still being finalized.  Experience in USA and Europe has shown that even in plants of similar design to those already in operation cost and time overruns have happened because detailed design points were deemed inadequate. 

· Eskom is unrealistically optimistic about the potential market for the PBMR. A necessary condition for sale of a SA designed nuclear plant on the world market would require design approval by safety authorities in one of more countries with high technical credibility in nuclear regulation.  Experience in these jurisdictions suggests that licensing the PBMR in one of them might be a lengthy and expensive process, with no guarantee of success, and made more demanding by the events of September 11. 

· The article concludes that the PBMR is a high risk venture underwritten by SA and UK taxpayers and electricity consumers, which is being launched in a climate of poor market prospects globally for nuclear power.  These poor market prospects are as a result of a) the unattractive economics of nuclear power and b) the aggressive global shift to privatization of electricity markets which transfers the risk of building new plants from consumers to shareholders.

The issues raised in this article are central to an assessment of economic viability of the proposed plant and its potential economic impact on taxpayers, consumers and the economics of power provision in general.  However, these issues are not highlighted or addressed in any meaningful way in the impact assessment.  Instead the issue of economic impacts has been treated as commercially confidential and proper access to key documents in this regard have not been made available to the public.  These include the full economic feasibility study and the report of the international review panel on the feasibility study.  The public version of the DFR, released a few days before the final date for public submission of comments to the EIA does not provide sufficient data to enable the public to make a proper appraisal of the economic impacts of the plant.  The said document, as with most other documentation associated with this development, is little more than a cheerful narrative of the PBMR’s glowing (assumed) prospects.

It is therefore not possible for the public to participate in the assessment of economic impacts of the proposed reactor, in violation of NEMA s 2(4)(f) , 24(7)(d) and EIA regulation 3(1)(f)

The issues raised in the above article also highlight the failure of the applicants to disclose gaps in knowledge, adequacy of predictive models and under lying assumptions, and uncertainties in compiling the required information  in violation of NEMA s 24(7) (e).

A transparent analysis of the Detailed Feasibility Study is necessary for economic impacts to be assessed in the EIA process.  Yet this document and it international review is not integrated into the EIA processes.    The failure to include it in the impact assessment process renders this process incomplete in respect of the assessment of economic impacts.  Failure to include independent review of economic impact assessment in the study constitutes a violation of NEMA section 24(7) (d), especially where an international review of economic feasibility has been undertaken by Government, as is the case here.

6.1.3
The EIA Report underestimates decommissioning costs by several orders of magnitude

Chapter 28 of the EIA Report provides extremely limited information and analysis of the life cycle costs of the proposed PBMR.  The limited information in the Chapter reveals that the PBMR EIA consortium will provide “1.5% of the Capital cost of the Plant … for decommissioning.”
  This Chapter does not provide a definite estimate of the capital cost of the plant.

Annexure 11 of the EIA Report states: “While it is not clear yet how much money will be spent on operation and maintenance for the duration of the demonstration plant’s life-span, the total cost of the PBMR Demonstration plant is estimated at USD 352 220 742.”  

One and one-half percent of this amount is approximately $5.3 million.  This amount is substantially below actual decommissioning costs for nuclear power reactors.

Based on recent articles and company reports, the average cost for decommissioning a nuclear power plant in the U.S. is between 300 and 900 million dollars, depending on many factors including the sequence and timing of the various stages of the decommissioning program.  

For example, a recent analysis by the U.S nuclear power industry states that: “most utilities have prepared site-specific engineering studies of decommissioning costs, which are more reliable and accurate than the generic funding guidance provided by the NRC. These site-specific studies show that decommissioning costs generally average $370 million, in 1997 dollars, but do not include the cost of on-site used fuel storage.”
  

According to a leading consultant to the U.S. nuclear power industry, cost estimates for spent fuel storage “consistently averaged in the $200 million dollar range in the late 1980s [but] were revised to the $300 million dollar range in the early 1990s after including this long-term cost/schedule impact.”
  The article also states that decommissioning cost estimates consistently produced a contingency factor of 20-25 percent of total project cost.

The PBMR EIA consortium must either: 

· use pre-existing data on decommissioning costs in its economic analyses of the proposed PBMR; or
·  substantiate its claim that decommissioning costs of the proposed PBMR will be 50-100 times less than actual decommissioning costs experienced by operators of other nuclear power reactors.
The assumption that sufficient funds will be generated over time is to be questioned especially in the light of the fact that the DEAT has indicated that the plant, being a demonstration model, will only be permitted to operate for a limited period of time
.

The conclusion of the consultants  is that the applicant has made sufficient financial provision to discharge its “duty of care” in line with international practice.  The consultants have indicated however that they have not had access to the full detailed feasibility study themselves
 and therefore it is not clear on what basis they are able to draw this conclusion. If this is the conclusion of Eskom and PBMR (Pty) Ltd, it is likewise unclear what its basis is, as these bodies had not had access to the report of the International Review Panel at the time when these conclusions were drawn
.  The said review may yet cast doubt over these conclusions.  The conclusion is therefore premature.  

Until the uncertainties in the report in regard to this issue are satisfactorily cleared up it cannot form the basis of decision making by the authorities.

6.1.4
The EIA Report fails to assess how allocation of limited government resources would impair development of renewable energy in South Africa
Money is a finite resource.  Money that the government of South Africa, as the sole shareholder in Eskom, commits to the proposed PBMR would necessarily limit the amount of resources that the government and Eskom have available to develop economically promising and environmentally sound energy-generation technology, such as solar power and large-scale wind power.

The U.S. Department of Energy maintains a list of government investments in renewable energy projects that are providing solid benefits to the public and to the environment:

According to the U.S. Department of Energy:

“The 38.7-kilowatt White Bluffs Solar Station is now online in Richland, Washington. The largest such facility in the Northwest, the solar station is owned and operated by Energy Northwest. DOE's Bonneville Power Administration (BPA) will integrate the power from the system into its electrical grid, while the Bonneville Environmental Foundation will sell green tags from the project. DOE contributed $30,000 toward the project through its ‘Brightfields’ program. ….

“The Eugene Water & Electric Board (EWEB) in Oregon made a substantial commitment to renewable energy in May 2002 with its purchase of 25 megawatts of wind power from the Stateline Wind Energy Center. EWEB signed a 25-year contract with PacifiCorp Power Marketing, Inc., owner of the entire output of the wind plant, which is located on the Washington-Oregon border. EWEB's purchase will equal the annual power needs of about 4,800 homes, or about 2.5 percent of the utility's retail electricity needs. The utility will sell the power to its customers through its green power program.

“In Arizona, APS--the state's largest electric utility--dedicated a new 300-kilowatt solar electric system in Scottsdale in May 2002. The new facility is supported in part by APS customers through the APS Solar Partners program. APS plans to reach 3 megawatts of installed solar power capacity by the end of 2003.

“Algona, Iowa, is host to a wind power plant that produces enough energy to power some 450 households in the community.  The $2.8 million project is a partnership between DOE, the Electric Power Research Institute, and seven municipal utilities. …

“The California Energy Commission (CEC) announced in late 2001 that nine new renewable-energy power plants will receive a total of up to $40 million through the state's financial incentives auction. The incentives were "auctioned" by requiring bidders to submit their preferred incentive in cents per kilowatt-hour, and the lowest bidders were selected. Winning bids ranged from 0.65 to 0.8 cents per kilowatt-hour and included a 30-megawatt waste tire plant, a 21-megawatt small hydropower plant, and seven wind plants totaling 249.2 megawatts. All of the projects are expected to start generating electricity in 2002. Of the 72 successful bidders from the CEC's first two auctions, 35 projects totaling more than 200 megawatts are now online. …

“Wind Powering America is a U.S. Department of Energy initiative to increase the use of wind energy in the U.S. The initiative sets a goal of providing 5 percent of the nation's electricity from wind power by 2020, with the federal government leading the way by buying 5 percent of its electricity from wind power by 2010. The initiative also aims to expand the number of states in which wind power is being generated.”

If South Africa commits tens of millions of dollars to the proposed PBMR, it will have less available to invest in similar renewable energy projects that are proving successful in the U.S. and around the world.  How commitment of funds to the proposed PBMR would impair investment in renewable energy in South Africa is a serious question and an economic impact that the EIA Report must, but fails to, assess.

An analysis of how proposed government action would affect the allocation of government and Eskom’s resources on alternative projects is a core principle of the environmental impact assessment process.

U.S. courts have emphasized this fundamental principle in deciding challenges to government projects to which the environmental impact assessment process has been applied.

In *Cedar-Riverside Environmental Defense Fund v. Hills*, 422 F. Supp. 294, 298-300 (D. Minn. 1976), environmentalists challenged the adequacy of an environmental impact statement (EIS) for a government housing project.  The court held that the EIS was inadequate because it failed to provide sufficient data on the project’s economic feasibility, the project’s economic effects, the feasibility of alternatives, or the project’s environmental effects.  The court explained that:

‘there is a limited amount of low interest or governmentally insured housing mortgage money available and a limited amount of housing subsidy money available. Investment in housing is thus a commitment of scarce resources ....   [B]asic information is lacking which is necessary to make important environmental judgments regarding the cost effectiveness of the public subsidy dollars in the [housing] project. . . . In order to allow a decision maker to evaluate the environmental effects of various alternatives and to prevent the premature foreclosure of alternatives, which may reduce environmental impact, it is necessary for the EIS to present all reasonable options to the project as proposed.’
In *Friends of the Earth v. Coleman*, 513 F.2d 295, 299-300 (9th Cir.Cal. 1975) environmentalists challenged the adequacy of the EIS for a government construction project.  Although the court found that the EIS was adequate, the court held that: 

‘there are limits to the required scope of consideration of one project which may be remotely connected with, or have some effect upon, another. The proper test, we believe, does not depend upon the interrelation of the projects per se. Rather it depends upon whether completion of one project will inevitably involve an ‘irreversible and irretrievable commitment of resources’ to the second.’

The importance and relevance of this issue to economic impact assessment means that the failure to record it as an issue requiring study in the EIA is a violation of the regulation 6(1)(a), 7(1)(a) and 8 of the EIA regulations.  The failure to consider this issue in the EIA is a a violation of s 24(7)(b)  of NEMA.

6.1.5
Comments on the Economic Feasibility analysis

The Business Model presented in the DFR is essentially that the expenditure of a large amount of capital – “the total cost of the PBMR Demonstration plant is estimated at USD 352 220 742”
, approximately R3.5 billion at current exchange rates - on the construction of the ‘demonstration’ plant. This initial capital cost does not include the costs incurrred to date (approximately R0.5 billion) and costs that will be incurred during the ‘development’ (post-commissioning) phase of the project. The initial capital expenditure on the development of this technology, of the order of R5 billion over 3 or 4 years, is expected to lead to an export business of the modular plants, and the fuel elements required for these plants. However, the actual product is electric power generating capacity (not the modular plants in themselves), and thus the viability of the business depends critically on its projected cost structure in relation to competing nuclear and non-nuclear energies. For the purpose of displaying a business plan, the Applicant quotes a ‘target cost’ for both capital cost of a module and the unit cost of power generated using this technology. The DFR gives a “target cost” of $1.0 to 1.2 million per megawatt of installed capacity, or a “target” capital cost of $110-132 million (approximately R1.1 to 1.3 billion at current exchange rates), based on an optimistic technology development scenario – that the plant will meet all its technological objectives after a short period of development. In addition, a step change reduction in capital cost of a unit of over 50% (from R3.5 billion to less than R1.3 billion) would be required to make the technology commercially competitive. An optimistic sales scenario is reflected in the public DFR
: “These [business scenarios] range from a scenario covering the construction of a single demonstration plant, to a scenario covering the construction of some 10 units per year over the next 25 years. The latter case is the base business case underlying the economic analysis.” [emphasis added] This sales forecast is highly optimistic because it assumes not only that the capital cost and unit generating cost targets would be fully achieved, but that these targets would be achieved after an extremely short (compared with historical experience of the development of new nuclear power generating technology) period – by 2006 – and that sales of the modules would immediately follow. Only the most optimistic scenario is given in the public DFR: “it would be possible to generate power at a cost of below US$0.34/k[In this statement, the meaning of ‘k’ is not clear]. This is based on the assumption that capital cost reductions from design, manufacture and construction learning curves are realized. Based on this premise, the market analysis conducted by PBMR (Pty) Ltd finds that the market is expected to comfortably absorb in excess of 200 plant modules in the period to 2020.” The EIR quotes a range of figures for the unit cost, but admits a low confidence level in these figures: “Current financial figures on the cost of the Plant, lies with the range of 2.8 to 3.4$c/KWh.  The Confidence limit on this figure is 70% plus.”
 The low confidence limit, of 70%, compared with the more commonly used 90 or 95% is noted. 

A detailed assessment and comment on the unit generating cost figure is not possible without full disclosure of the basis of the calculations – the capital cost, financing costs, exchange rate assumptions, variable costs, operating and maintenance cost assumptions, the discount rate used, whether licensing and development costs are included, provision for waste storage and disposal and the plant life assumed and the provision for decommissioning and site rehabilitation. But the stated target unit generating cost of less than 3.4$c/KWh, that is, the cost that may be achieved after a development period of unknown duration, may be compared against the current and projected costs of nuclear energy, based on commercially established technology or developments of commercially established technology, and alternatives. A World Nuclear Association report
 quotes an OECD study of comparative costs, projected for 2005 to 2010. The figures are:

Table 1: Comparative electricity generating cost projections for 2005-2010

	Country
	Nuclear Power

	France
	3.22

	Russia
	2.69

	Japan
	5.75

	Korea
	3.07

	Spain
	4.10

	USA
	3.33

	Canada
	2.47-2.96

	China
	2.54-3.08


Cost basis: US1997 cents/kWh.  Discount rate 5%, 30 year life time, 75% load factor.  
Table 1 figures show that six of the above eight countries are expecting to reduce nuclear power costs to below the PBMR Project target of 3.4$c/KWh during a period when the PBMR is still under development. In some cases (Russia, Canada, China) the expected costs are about 25% lower than the PBMR target cost. The optimistic sales projections are highly unlikely if the target cost, even if achieved, is significantly higher than competing nuclear technologies. The same WNA report quotes gas power costs in the range 1.3 to 2.4$c/KWh and wind energy costs of 0.1 to 0.2$c/KWh. These competing technologies have projected unit costs that are substantially lower than projected nuclear power costs. This further reduces the credibility of the projected sales forecasts. 

The market projections used in the business plan are highly optimistic, particularly if the target capital and production costs are not met. Historical experience of the development of novel processes is that there is a substantial risk that the technical and cost targets will not be met, even after an extended (and expensive) development effort. A retrospective study comparing the actual performance (technical and cost) of novel process plants against target or projected performance was published by The Rand Corporation, in September 1981. This study analysed the experience of 44 pioneer (novel) medium to large chemical process plants (Merrow et al
). The analysis the degree of novelty of a process plant design included a consideration of the number of new (not commercially proven) process steps involved, the overall integration of all process steps and significant increases in plant capacity over current technology (of the order of five or ten to one). Two of the main conclusions of this report, based on a statistical analysis of detailed data, are that capital costs are repeatedly underestimated for advanced (novel) chemical process facilities, and that greater than expected capital cost and performance shortfalls can be explained by the characteristics of the particular technology. In essence, these plants are at risk from underestimates of both capital and operating costs, extended commissioning periods and poor operating and technical performance, even after extended commissioning and development periods. In a significant number of cases, the novel plants’ performance fell substantially below the design targets. 

The Merrow et al analysis showed that the main reasons for capital cost growth were the degree of novelty of the process, the complexity of the process as judged by the number of process steps, and the firmness of the project definition - factors such as the specifications of raw materials and products. 

About half of the plants analyses by Merrow et al (p68) failed to reach minimum production capacity goals, and 23% failed to achieve even 50% of the design capacity in the second six months after start-up. Of the 44 plants analyses, 7% of the plants produced at less than 25% of design capacity and many never achieved the minimum design capacity expectations. The main factors contributing to plant performance (plant capacity, meeting product/ effluent specifications, production cost targets etc.) shortfalls are (Merrow et al, p75):

· The number of steps new in commercial use

· The percentage of the heat and mass balance equations based on actual data from prior plants

· The level of difficulty encountered with waste handling and 

· Whether the plant processed solids

The PBMR clearly includes several or all of these “high risk” features, with the added complexity of nuclear power generation. It is totally unrealistic not to formally consider, through a sensitivity analysis or some other formal technique, the impact of failure to meet optimistic plant technical, time and economic performance targets on the project economic projections.

The development cost of the PBMR to date is about R500 million (DFR), the estimated capital cost of the demonstration unit is R3.5 billion. Thus the target capital cost is not only very optimistic (a capital cost reduction of about 2/3 is required to meet the target), but there appears to be an absence of an in depth assessment of the commercial impact of a failure to meet the target generating cost on the commercial prospects of the project. For example, a 25% increase over the target cost, in itself an extremely difficult capital cost target, may make the technology totally uncompetitive against competing nuclear technologies on a power generating cost basis. Extended commissioning and/ or development periods may have a similar adverse effect on the commercial viability of the project. The DFR does not include a formal sensitivity analysis to realistically estimate the impact of failure to meet the technical and cost targets nor does it include an attempt to realistically factor in future costs associated with decommissioning the site or future (post decommissioning) storage of the radioactive waste material.

6.2
Legal Critique

The purported economic analysis of the environmental impact assessment violates the NEMA, Environment Conservation Act regulations for impact assessments and the DME energy policy.  It is also either incomplete or open to challenge and as such does not constitute a basis for reasonable and lawful decision making.  The basis of this argument is summarised hereunder

6.2.1 EIA regulations

6.2.1.1
Reg 6(1)(c) and 7(1)(a): Failure to record relevant issues for scoping; failure to 
record issues which were both relevant and raised in scoping; failure to describe such 
issues as requiring further investigation.

These issues would include the economic impacts of a nuclear disaster, issues and uncertainties raised in scoping concerning life cycle costing; economic assessment of how allocation of limited government resources would impair the development of renewable energy in SA, impacts of the proposed PBMR application on privatisation initiatives.

6.2.1.2 Reg 7(1)(a) Failure to describe such issues set out in parag 6.2.1.1 as requiring  further study 

6.2.1.3 Reg 8 Failure to properly study  issues  identified in the plan of study for impact assessment

For example, the EIA report on life cycle costing does not adequately discharge the requirement by  DEAT
  that the Plan of Study for EIAs be subject to the condition that “1.3 the specialist study ‘life cycle costing (environment)’ must include information about the handling of waste material including alternatives in this regard as well as the decommissioning of the PBMR”.

6.2.1.4 Reg 3(1)(f) Public participation.

Material non disclosure or inadequate disclosure of relevant reports on economic feasibility results in the frustration of public participation and the violation of this regulation
.

6.2.2
NEMA

6.2.2.1
Consideration of social, economic and environmental impacts 

The analysis of the economic impacts is required in terms of the NEMA. Section 2(3) stipulates that the state should ensure that development must be socially, environmentally and economically sustainable
; while section 2(4)(i) requires that “the social, economic and environmental impacts of activities, including disadvantages and benefits must be considered, assessed and evaluated and decisions must be appropriate in the light of such consideration and assessment”.  Such decisions must moreover be taken in an open and transparent manner and access to information must be provided in accordance with the law
.  The assessment of environmental impacts in terms of NEMA must include the assessment of potential impact on the socio economic conditions and the assessment of the significance of that potential impact
.

The proper assessment of economic impacts of a development of the nature of a nuclear electricity generator must of necessity include: 

· full life cycle costs; 

· financial consequences of a nuclear disaster or abnormal emissions; 

· economic impact of developing new nuclear energy generation facilities on potential investment in privatisation of utilities;

· economic impact of how allocation of limited government resources would impair the development of renewable energy in SA; 

· Proper  estimates of  decommissioning costs; and

· Proper investigation of  economic feasibility in particular a formal sensitivity analysis to realistically estimate the impact of failure to meet technical and cost targets.

The assessment fails to adequately assess these issues and impacts and is therefore incomplete or inadequate as basis of reasonable or lawful decision making.  For example until such assessment is completed mechanisms for mitigation and monitoring of economic impacts cannot be considered, as required by NEMA s 24(7) (c) and (f).

The NEMA principles 2(4)(i) and (k) and provisions of S24 are violated in that the economic impacts and economic viability of the PBMR are not properly assessed in terms of the assessment processes and procedures of the EIA regulations, and the conclusions of international independent review not yet completed and available even to the applicant, before the EIA is commenced
.

These provisions are moreover violated in that the assessment of these impacts cannot be done against the assessment of alternatives and is therefore an assessment in a vacuum.

 6.2.2.2
 Polluter Pays Principle

Section 2(4)(p) of NEMA stipulates that “[t]he cost of remedying pollution, environmental degradation and consequent adverse health effects and of preventing, controlling or minimising further pollution, environmental damage or adverse health effects must be paid for by those responsible for harming the environment.”   The proposed policy on the disposal of radioactive waste
 states that the government shall be responsible for radioactive waste where the generator no longer exists.  This policy is on the face of it in conflict with principle 2(4)(p).  In order for government departments to comply with the principle no further nuclear facilities should be created by the private sector since the risk of insolvency thereby creates a risk that the long term costs of remedying pollution and environmental damage could ultimately rest with the taxpayer, rather than the polluter.

6.2.2.3 Failure to disclose gaps in knowledge (NEMA s 24(7)(e))

As set out in paragraphs 4(a)(ii) and (iv) above, conclusions made in the EIA as to life cycle costs and economic prospects of the proposed technology are in numerous instances found not to be adequately justified and are open to serious challenge.

These challenges repeatedly refer to unjustified optimism in the economic projections, and failure by the applicants to disclose gaps in knowledge, adequacy of predicative methods and underlying assumptions, and uncertainties in the compiling of the required information, in violation of NEMA s24(7)(e).  

6.2.3
Policy

The Department of Mineral & Energy Affairs energy policy recognises the inherently hazardous nature of the nuclear industry and states as follows:

“In defining its policy on regulation government recognises a difference between nuclear installations on the one hand where the potential exists for acute exposure and catastrophic incidents, and therefore requiring a special liability regime with compulsory financial security, sophisticated safety assessment to ensure that risk is engineered to acceptably low levels and where the high levels spent fuel waste requires especially engineered storage and disposal facilities”
.

The policy moreover recognises the need to address past financial imbalances caused by significant spending by the DME on the nuclear industry as part of the apartheid regime’s need for energy security.  The policy states:

“the government therefore intends to undertake any restructuring of the nuclear industry that may be necessary to ensure the environmental sustainability and cost efficiency of South Africa’s energy economy, while seeking maximum benefits from historic investment and will do so in a participatory fashion.”

The assessment of economic impacts of both normal life cycle costs and accidents is of significance to the public in light of the fact that the South African taxpayer will in all likelihood bear a number of significant financial risks arising out of this plant if authorised.  These include, for example, risks arising out of the draft policy for the management of radioactive waste which states that government shall be responsible for radioactive waste where the generator no longer exists
.  This would, for example, arise in cases of insolvency of nuclear electricity generators.

Catastrophic incidents carry significant economic risks.  News reports e.g. of the Chernobyl nuclear accident put the cost to the Belarussian economy at $43.3 in the first 30 years after he accident.

The economic impacts of new construction of nuclear electricity generators must be seen in the context of the government’s policy of addressing past massive, skewed and uneconomic investments in the energy sector and placing emphasis in the future on commercialisation, corporatisation and privatisation
.  The policy recognises that energy markets are generally being restructured to encourage greater competition. It has been stated that the nuclear industry goes against the grain of these policy approaches in the light of the fact that private investors are unwilling to invest in plants which may have significant financial uncertainties
.  

As is clear from the critique in the preceding paragraphs of this submission, the cost of constructing the PBMR carries the risk of significant financial uncertainty, and the risk of high costs.  Costs of the order projected in this submission would exacerbate past excessive spending on the nuclear industry rather than remedy these distortions, contradicting the stated objectives of the Energy Policy.  Lack of disclosure of the full Detailed Feasibility Study  is  also in contradiction to the requirements of participation of the Policy in regard to the nuclear industry.  Until such risks as are set out above can be adequately addressed any authorisation would be premature and ill founded and contrary to government policy. 

7. FAILURE TO ADEQUATELY ASSESS WASTE IMPACTS

The issue of radiological waste is raised in a number of chapters in the Scoping Report and in the draft EIR
. The issue is also raised in the public version of the DFR
.  This chapter of the submission commences with a brief overview of the assessment of Low Level Radioactive Waste (LLRW) and Intermediate Level Radioactive Waste (ILRW), and then proceeds to critically anlayse the approach taken in the draft EIR with regard to storage and disposal of High Level Radioactive Waste (HLRW). 

7.1
ILRW &LLRW

The draft EIR states that ‘the evaluation and licensing of radiological waste discharge concentrations will also be undertaken by the NNR’
. It states further that radioactive waste types and radionuclide content of this waste have been estimated for the operational period of the proposed period of the PBMR
, and that measures to control the generation of waste, in terms of volume and activity content have been considered through the selection of appropriate materials for the construction of the facility, through the selection of appropriate waste management
 processes and equipment, and through the selection of appropriate design features in the SSC
 and layout to aid in the optimization of waste generation of the plant. The draft EIR provides some technical information in respect of Low Level Radioactive Waste (LLRW) and Intermediate Level Radioactive Waste (ILRW), and proposes a Waste Handling System to handle and store all LLRW and ILRW.  Solid waste is to be compacted and drummed, liquid waste will be treated and discharged to sea via Koeberg’s existing sea outfall pipe
, while possible gaseous waste releases are estimated
.

It has been impossible, given the short amount of time available to comment on the draft EIR, to arrange for an independent technical review of the arrangements for handling and management of LLRW, ILRW and HLRW. It is significant, however, that the draft EIR states that radiological waste impacts are based on the DFR ‘peer reviewed by the international panel of experts appointed by the Department of Minerals and Energy’
 and the SAR. The peer review of the DFR by the international panel of experts is an initiative of the DME. It has not been conducted as part of the EIA process, and therefore cannot be said to constitute a valid review of the DFR of the kind required by the ECA and its regulations. We do not know whether this peer review will be made available to DEAT for consideration prior to a decision being made. If it is not made available to DEAT, this will constitute a contravention of regulation 3(e) of GN R1183, which stipulates that the applicant must ensure that the consultant provides to the relevant authority access to, and an opportunity for review of… underlying data, reports…whether or not such information may be reflected in a report required in terms of these regulations.  

It is also significant that the review by the international panel of experts has not been made available to I&APs during the course of this EIA
. This is inconsistent with section 24(7)(d) of NEMA which stipulates that the investigation, assessment and communication of the potential impact of activities must as a minimum ensure public information and participation… in all phases of the investigation and assessment of impacts. Finally, the SAR
 has not been made available despite requests to the PBMR Consortium. This is again inconsistent with section 24(7)(d) of NEMA and regulation 3(e) of GN R1183. 

7.2
High Level Radioactive Waste (HLRW)

HLRW to be produced by the proposed PBMR will consist primarily of the spent fuel pebbles. While HLRW is low in volume compared with other radiological wastes produced by nuclear power plants, it contains the highest radioactive content
. According to a United Kingdom report to the House of Lords by a Select Science and Technology Committee: 


‘During the first thousand years after its production, the radioactivity of HLRW falls by a factor of about one thousand as the shorter-lived radionuclides decay (particularly caesium-137 and strontium-90, which have radioactive half-lives of about 30 years). Over about the next ten thousand years the activity of the HLW
 decreases by about another factor of ten, as americium-241 (half-life of about 430 years) decays. After this, the activity of HLW decreases more slowly until around three million years, when the quantities of radionuclides such as neptunium-237 (half-life of 2.1 million years) and caesium-135 (half-life of 2.3 million years) begin to fall substantially.’
 

It is also pointed out in the report that ‘safety assessments of HLW disposal (see, for example, the European PAGIS study) indicate that potential risks to humans may still be significant for hundreds of thousands of years’
.

7.2.1
Lack of a final Radioactive Waste Management Policy (RWMP) 

The PBMR Scoping Report acknowledges that the government is in the process of developing a national nuclear waste management policy.
 It is significant to note that a 1976 United Kingdom report by the Royal Commission on Environmental Pollution concluded that:

‘Radioactive waste management is a profoundly serious issue… There must be a clear, identifiable, policy center and a means to ensure  that the issues posed by waste management are fully considered at the outset of a nuclear programme, not dealt with many years after the decisions on developments that lead to the waste may have been made and when options may have been effectively foreclosed.’

Glazewski
 points out that the pre-1994 government did not have a coherent national policy on radioactive waste, nor did it institute a comprehensive programme of management for such waste even though it introduced nuclear power into South Africa. He notes that the Energy White Paper stipulates that the DME will investigate all aspects of the management of radioactive waste and will make recommendations regarding the safe management and disposal of this waste following a process including structured participation and consultation with stakeholders. 

It is alarming to note that in respect of this policy vacuum, the PBMR consortium purports to issue a notice in terms of section 28(12) of NEMA:


‘The national government of the republic of South Africa must be directed in terms of section 28(4) of NEMA to (within a reasonable period (possibly five years)), formulate a comprehensive policy on the management of nuclear waste and to establish appropriate facilities for the final disposal of high level radwaste as part of the duty of care it bears in terms of section 28(12) of NEMA. For the purposes of this recommendation, this subsection must be seen as notice in terms of section 28(12) of NEMA to the director general of the department of environmental affairs and tourism to issue such a directive and to respond in writing thereto to the EIA consortium within 30 days of issue of a record of decision in respect of the proposed activity (whether it be positive or negative).’



It is respectfully submitted that the PBMR EIA Consortium is confusing the duty of care set out in section 28(1) of NEMA with the section 28(12) notice procedure. The section 28(1) duty of care is imposed on persons who cause, have caused or may cause significant pollution or degradation of the environment to take reasonable measures to prevent such pollution or degradation from occurring, continuing or recurring, or, insofar as such harm to the environment is authorized by law or cannot reasonably be avoided or stopped, to minimize and rectify such pollution and degradation of the environment. In the context of the proposed demonstration module PBMR, it is the applicant:

· who wants to undertake an activity that will produce waste that will pollute the environment;

· who bears this duty of care; and
·  who must take the reasonable measures set out in section 28(3) of NEMA. 
It is not the national government that wants to undertake the activity
. In the event that the applicant pollutes (or may pollute) the environment and fails to take these reasonable measures, the Director-General (DG) may in terms of section 28(4) of NEMA direct the applicant to inter alia commence taking reasonable measures. Section 28(12) of NEMA provides that any person may (after giving the DG 30 days notice, and in the event that the DG fails to inform such person that he/she has directed a person as contemplated in section 28(4) of NEMA) apply to a competent court for an order directing the DG to take any of the steps listed in section 28(4) of NEMA. It is submitted that the purported section 28(12) notice by the PBMR EIA consortium is ill-conceived and legally invalid.

It respectfully submitted that it is irresponsible for the applicant to embark upon a project that will generate HLRW in a policy vacuum. The application for authorisation to build the PBMR is therefore premature.  Authorisation should be refused until such time as the draft RWMP has been finalised (following completion of the envisaged public consultation process) and until such time as the DME has made appropriate regulations. 

7.2.2
Storage of HLRW

The Scoping Report and the draft EIR both indicate that HLRW in the form of spent nuclear fuel will be stored in dry storage tanks for the 40-year life of the plant
, and that during this time no spent fuel needs to be removed from the site. It is also pointed out that spent fuel can remain on site after the plant has been decommissioned, before being transported to a HLRW disposal facility yet to be established. 

It is estimated that 19 tons of spent fuel pebbles will be produced per annum, of which less than one ton will be depleted uranium
.  Spent fuel is to be stored in spent fuel tanks in the basement of the plant, where it will be stored for 40 years after the decommissioning of the plant before being transported to the HLRW disposal facility yet to be established. According to the public version of the DFR, the spent fuel storage consists of 10 tanks that can each take 500 000 fuel balls
.

In chapter 5.2.2 of the draft PBMR EIR, it is correctly stated that the authority over the management and storage of irradiated nuclear fuels vests in the Minister, DME. The Nuclear Energy Act 46 of 1999 goes further and provides that the Minister, in consultation with the Ministers of Environmental Affairs & Tourism and Water Affairs & Forestry, may make regulations prescribing inter alia the manner of management and storage of radioactive waste and irradiated nuclear fuel. The Minister has thus far not made any regulations prescribing the manner of management and storage of radioactive waste and irradiated nuclear fuel.

The draft PBMR EIR states that in evaluating the proposals for the PBMR, the NNR will also carry out an in depth evaluation of the spent fuel handling and storage facilities to ensure that safe storage can be attained, and that ‘the design provides sufficient time to enable the development of appropriate disposal arrangement (sic), for the life of the Plant’.
 

The regulations to the ECA clearly identify the construction, erection or upgrading of nuclear reactors and facilities for the… storage… of nuclear fuels and waste as an activity that may have a substantial effect on the environment, and which as a result require an EIA.
  This means that it is a statutory requirement that the issue of storage of HLRW be subjected to an EIA. 

However, the draft EIR fails to describe site or technological alternatives for the storage of the nuclear waste. As a consequence the draft EIR fails to include particulars on the extent and significance of environmental impacts associated with alternative storage sites or methods, and thus also fails to include particulars on the possibility for mitigation of each identified impact.
 In addition, no comparative assessment of site and technological alternatives for storage are provided
. In light of the above, it is submitted that the draft EIR fails to constitute a valid EIA.

7.2.3 Lack of Final Repository for HLRW

Lyman states that: 


“PBMR proponents do not normally bring up the issue of final disposal of the reactor's spent fuel. There is a reason for this: the volume of the spent fuel produced by a PBMR is significantly greater than that of the spent fuel produced by a conventional LWR, per unit of electricity generated. This is because the uranium in the fuel spheres is diluted in a large mass of graphite.


“One can estimate the volume of spent pebbles discharged per unit of electricity generated for the Eskom PBMR as follows. Each pebble has a radius of 3 cm and a volume of 113 cm3. Eskom calculates that operating a 110 MWe unit continuously at full power for 40 years will require 13.8 full fuel loads. Since each fuel load contains 330,000 pebbles (not counting the pure graphite spheres), this means that 4.55 million will be required over the plant lifetime. The amount of electricity generated during this period is 1.61 million MWD, so the total volume of spent fuel produced is 320 cm3/MWD.


“A typical 1150 MWe PWR operating on an 18-month cycle will discharge about 84 fuel assemblies per outage, with each assembly having a volume of about 186,000 cm3. The amount of electricity generated is 630,000 MWD. Therefore, the volume of spent fuel produced is 25 cm3/MWD, a factor of 13 less than for the PBMR.”

It is common cause that South Africa does not have a HLRW repository. The Scoping Report acknowledges that ‘[w]hile the formulation of a final national Policy on the Management of Radioactive Waste is well advanced, the absence of a repository for the final safe storage of high level radioactive waste is an issue of high concern for many I&APs
’.

Some of the premises upon which these concerns of I&APs are based are listed in the Scoping Report, and include irradiation and financial risk to current and future generations, and to the environment. Reported concerns also include concerns over institutional capacity and moral burdening of current and future generations with extremely hazardous wastes.
 The EIA Consortium fails to address these legitimate concerns of stakeholders in the draft EIR. Instead, the EIR presents a social impact assessment which confirms that there are high levels of fear and ‘dread’ regarding perceived risks, but concludes that ‘[t]his perception of “dread risk” is often deliberately and inadvertently escalated by biased information dissemination’
. The basis for this claim and the methodology used by the consultants to assess the alleged bias is not set out. 

The Scoping Report states in respect of concerns raised by I&APs that:

‘[w]hile these concerns are carefully noted the EIA Consortium does not believe that the absence of such a facility (repository) precludes the consideration of a Demonstration Plant PBMR in view of the following broader perspective, namely:

· High level radioactive waste are continuously generated by a wider sphere of industries namely the mining sector, the nuclear sector, and the electricity sector.

· Such waste(s) have been and are successfully managed to date not only in RSA but also internationally.

· The NNR and the DM&E, which governs public/human safety/health on radiological issues and indeed the involved sectors, have and will continue to ensure diligence in this regard.

Again, this issue is of a statutory nature, which extends beyond the scope of this study and will be better addressed within the Policy ambit.’ (emphasis added).
 
The contention by the EIA Consortium that the issue (of final repository/disposal of HLRW) extends beyond the scope of an EIA is incorrect in law. The regulations to the ECA clearly identify the construction, erection or upgrading of nuclear reactors and facilities for the… disposal of nuclear fuels and waste as an activity that may have a substantial effect on the environment, and which as a result requires an EIA.
  This means that it is a statutory requirement that the issue of disposal of HLRW be subjected to an EIA. 

The draft EIR states that the prevailing opinion internationally is that if spent nuclear fuel is to be disposed of as radioactive waste, deep geological disposal is the appropriate option
. Geological disposal, however, ‘relies on the predictable stability of geological and hydrological conditions over millions of years’
. The draft EIR states that a suitable geographic matrix is required to ‘minimize the likelihood of ground water ingress into the repository and subsequent leaching and migration of radioactivity from the repository’ (emphasis added).
 While the public version of the DFR states that the graphite design of the pebbles assures it for 1 billion years, this claim is impossible to verify as the basis for the statement is not set out. In addition, the review of the DFR by the international panel of experts has not been made public.

If there is information in this review to suggest that the integrity of spent fuel cannot be assured, then the geological disposal option would in turn not give assurance that HLRW will not leach or escape into the environment during the course of the millions of years that the HLRW may pose a significant safety risk to humans. 

A cautious approach to the issue of HLRW disposal has been recommended by the United Kingdom’s Royal Commission on Environmental Pollution, which stated that:


‘there should be no commitment to a larger programme of nuclear fission power until it has been demonstrated beyond reasonable doubt that a method exists to ensure the safe containment of long-lived highly radioactive waste for the indefinite future’.

Whilst the public version of the DFR correctly points out that Finland and the United States have approved HLRW disposal facilities, the feasibility of deep geological disposal has not been proven beyond reasonable doubt in South Africa. The draft EIR admits that a comprehensive safety assessment will be required for a geological repository, and that this process ‘will inevitably take a number of years to complete, probably twenty to thirty years’
. 

It is submitted that it is irresponsible of the applicant to want to produce more HLRW prior to the comprehensive safety assessment having been completed. A proper application of the preventative and precautionary principles in section 2 of NEMA
 suggest that DEAT should refuse the application for the demonstration module PBMR until the comprehensive safety assessment has been completed and a geological disposal has been proven as an appropriate and sustainable disposal option for HLRW. 

Even if the method of disposing of HLRW in a deep geological repository is proven feasible in South Africa, the legal requirements for an EIA would require the consideration of alternatives. At the very least this should include an investigation of the option of indefinite storage on or near the surface
. It is submitted that this option would enable HLRW to be monitored for leaks or deterioration of spheres, casks or barrels, and would have the advantage of affording future generations the option of considering possible future technological advances in deciding how they wish to dispose of the burden of committed
 HLRW
.  Until such alternatives have been comparatively assessed as required by regulation 8(b) of GN R1183, any decision to grant authorization for the building of the demonstration module PBMR would be unlawful.

The Nuclear Energy Act 46 of 1999 stipulates that the Minister of DME, in consultation with the Ministers of Environmental Affairs & Tourism and Water Affairs & Forestry, may make regulations prescribing inter alia the manner of discarding of radioactive waste and irradiated nuclear fuel
. The Minister has thus far not made any regulations prescribing the manner of discarding of radioactive waste and irradiated nuclear fuel. Before any such regulations are made, the Minister of DME is statutorily required to publish a notice in the Gazette inviting the public to comment on the proposed regulations, and to consider those comments
.  It is submitted that the applicant should not be granted permission to proceed with an activity that will produce HLRW until the Minister has made regulations prescribing the manner of discarding of radioactive waste and irradiated nuclear fuel, and until the Minister has received comment from the public and has considered such comment.

With regard to the cost of establish a deep geological repository, the public version of the DFR states that:


‘The cost of establishing a suitable, permanent underground repository is such, however, that it cannot be discounted against a single development projects such as the proposed demonstration plant. Only if the cost of permanent disposal is discounted against all nuclear waste-generating projects, nationally, over a forty-to-fifty year period, may the economics of a specific power generation facility be able to sustain the proportional, additional overhead costs and remain economically viable. Until these issues have been resolved, spent fuel emanating from the PBMR plant will be retained in safe storage on the site of the plant in the specially-designed spent-fuel containers’ 
.

Save for stating that HLRW is produced by other sectors such as the mining sector, the draft EIR fails to set out details of other existing HLRW-generating projects. In particular, the draft EIR fails show whether it is economically feasible for these existing projects to bear the cost of researching, building and administering a HLRW disposal facility. The draft EIR has failed to show that the applicant, as the prospective generator of 760 tons of HLRW during the proposed lifespan of the demonstration module PBMR, will be able to afford its pro rata share of the costs of developing and building a HLRW disposal facility. 

It is submitted that until the economic and scientific uncertainties of establishing a HLRW disposal facility in South Africa have been resolved, a risk averse approach must be adopted by DEAT
. This approach must take into account the limits of current knowledge and the consequences of authorizing an activity that during its lifespan will produce 760 tons of HLRW that cannot presently be disposed of. 

7.2.4
Conclusion

In conclusion, is respectfully submitted that it is irresponsible for the applicant to propose a development which will produce HLRW which presently cannot be disposed of.  Future generations will inevitable be burdened with any possible future environmental pollution and human health impacts. DEAT has a constitutional responsibility to protect the environment for the benefit of present and future generations, and it is submitted that the only reasonable administrative action that DEAT can take is to refuse the application to build the demonstration  module PBMR until such time as:

· the DME has finalized its RWMP;

· the DME has made the appropriate regulations, after a process of public participation, prescribing the manner of management, storage and disposal of radioactive waste and irradiated nuclear fuel;

· the applicant, either alone or in conjunction with other current producers of HLRW, has conducted a full EIA and obtained approval from DEAT to build a final HLRW disposal facility; and 

· the applicant and other generators of HLRW have made appropriate financial provision for the costs of building and administering a final HLRW disposal facility.

8. INCONSISTENCY WITH GOVERNMENT POLICY

8.1
Legal Consequences.

It is submitted that authorisation by the DEAT of the PBMR based on the environmental impact assessment and Scoping Report would be inconsistent with both the Department of Mineral & Energy Affairs White Paper on Energy Policy (hereafter referred to as “the energy policy”) and the Draft Policy on Disposal of Radioactive Waste.

· The failure to follow government policy is unreasonable and the consequences thereof are that the authorisation will be unreasonable and therefore unconstitutional
.  

The authorization of an application contrary to the government’s energy policy would also violate sec 2(4)(l) of the NEMA, which requires that “there must be inter-governmental co-ordination and harmonisation of policies, legislations and actions relating to the environment”. 

These policies constitute reasonable measures taken by government in order to inter alia protect environmental rights, prevent pollution and promote ecologically sustainable development.  The energy policy in particular reflects the outcome of the participation of a wide range of interest groups over an extended period of time in addressing South Africa’s future energy needs and matters pertaining thereto.  The policy formulation process took place over three years and involved the production and circulation of  ten documents, the receipt of comments from 82 organisations and the attendance by between 25 and 470 participants in 10 workshops and discussions
.  

It is submitted that a governmental decision which deviates substantially from the considered policy adopted by other government departments cannot be held to be reasonable, unless very special circumstances require a deviation from policy – which has not been claimed in this case. This is particularly so where the policy is contained in a White Paper, which is the formal expression of the policy of the government, as approved by the Cabinet. When such failure to act reasonably has a direct bearing on issues of environmental protection and sustainable development the consequence is the violation of the constitutional right to the environment
.

8.1.1
DME White Paper on Energy Policy (“the energy policy”)

The Energy White Paper attempts to make government’s approach more transparent, build public confidence, clarify organizational roles, communicate policy effectively and integrate policy processes.  It states that energy policy analysis usually commences with the demand side by means of the process of “integrated energy planning”.  While such planning requires a great deal of data and analysis to implement it is nevertheless recognized as the most suitable base for planning purposes.

The policy states “Whether new nuclear capacity will be an option in the future will depend on the environment and economic merits of the various alternative energy sources relative to nuclear and its political and public acceptability.  Further fiscal support for the Atomic Energy Corporation will be evaluated”
. 

The policy recognizes the advantages of renewable energy which it believes can in many cases provide the least cost of energy services particularly when social and environmental costs are included
. 

The context for South Africa’s future energy policy is described
. Reference is made to South Africa’s history and the oil embargo and that “this has resulted in the fact that massive, skewed and uneconomic investments were made in synthetic fuel plants and in the nuclear fuels chain”.  This legacy presents the sector with large and complex challenges, including a “nuclear related industry which consumes two-thirds of the Department of Mineral & Energy Affairs state budget”
.  

The energy policy under the apartheid government is described as a costly failure
.The desire for greater energy security had led to large investments in  synthetic fuels and the nuclear sector.  “The cost to the economy has been significant and the opportunity for investment in more productive social infrastructure has been forfeited”.  This would tend to indicate that nuclear investment is not the most appropriate or most cost effective approach to take at this stage.

Reference is made to the role of public participation in developing energy strategies
. The policy states that “by 1980 Eskom had committed itself to expensive over capacity, a situation that has prevailed over the last 15 years.  Since customers ultimately have to bear the cost of poor investment decisions it is the government’s intention to ensure greater public participation in future decisions on public expenditure of this magnitude”.(own emphasis)  Government also intends to steadily increase competitive pressures in the generation sector in order to improve efficiencies and release electricity prices
.

Paragraph 7.2 of the policy deals in detail with nuclear energy.

The small contribution of nuclear energy is highlighted against the fact that it has been the recipient of a major portion of the DME’s energy budget.  Once again this paragraph stresses that whether new “nuclear capacity will be an option after 2007 will depend largely on the environmental and economic merits of other energy sources relative to nuclear and political and public acceptability, construction lead times and load characteristics”
. This means that there is a need to establish the merits of other energy sources first before embarking on further nuclear projects.  

The policy highlights the fact that on the international front nuclear generation is on the decline.  At the time of the writing of the policy S Africa largely sourced its fuel for Koeberg on the international nuclear fuel market.  Other nuclear programmes in S Africa were in the process of being closed down.  The policy states that a national radioactive waste management policy had not been established and states that this will have to be addressed in the near future.  This has not taken place
. 

Governance of the nuclear industry is described in paragraph 7.2.2. This paragraph states that government recognizes that nuclear installations have the potential for acute exposures and catastrophic accidents and therefore require special liability regimes with compulsory financial security, sophisticated safety assessment to ensure that risk is engineered to acceptably low levels and high level spent fuel waste requires especially engineered storage and disposal facilities   Does the EIA go far enough to address the “special liability regime with compulsory financial security”?

Paragraph 7.2.3 recognises that “the current situation in the nuclear sector is a product of historical context, which differs substantially from that facing the country today”.  In other words our nuclear industry is as a result of the apartheid regime’s need for energy security and is thus a disproportionate drain on the fiscus in particularly the Department of Mineral & Energy Affairs.  Paragraph 7.2.3 states  “in the short to medium term the government needs to ‘improve the governance of the nuclear sector and ensure its integration into broader energy planning’”. 

Paragraph 7.2.3 states that in the long term government needs to provide direction for the role of nuclear power within the overall  energy mix, while in the short term it needs to: 

· be satisfied that Koeberg is operated in a safe and optimal fashion

· assess the activities financing and possible restructuring of the Atomic Energy Corporation 

· develop a radioactive waste management policy and program

· improve the governance of the nuclear sector and ensure its integration into broader energy 

It is therefore implied that before decisions are taken about future nuclear power in the overall energy mix, these short term issues would have been addressed.  Neither the IRP
 nor the EIA for the PBMR indicate that this has taken place. 

Paragraphs 7.2.4 and 7.2.5 give more detail as to how nuclear power if undertaken in future should be planned for.  “Decisions on the role of nuclear power, need to be taken within the context of an integrated resource planning process.  This will include an assessment of the “true costs of the Koeberg nuclear power station”.  It is stated that:

 “as part of the IRP process government will investigate Koeberg’s economic and technical performance, including long-term costs and implications for radiological safety, emergency planning, decommissioning and waste disposal, to determine the optimal period for operating the plant……this will be conducted in the context of the long terms planning horizon for the SA power sector, and with consideration of the full life –cycle costs of running Koeberg as well as realistic alternatives”.  

It is also stated  that “the continued operation of the Koeberg power station cannot be assessed on its own merits, but has to be considered in the context of alternative energy supply options, and as part of an integrated resource planning process”.  

These statements of policy imply that all nuclear decisions including the future of Koeberg must be properly contextualised within the consideration of alternative energy options and an integrated resource planning process, and the assessment of Koeberg is itself integral to integrated resource planning.

The Integrated Resource Plan and EIA for the PBMR do not make comparative assessments for future nuclear power, including the PBMR against the “environmental and economic merits of other alternatives”. The IRP presents  the PBMR as an potential energy source for diversification without any comparison of its merits vis a vis alternative sources.  The IRP in fact describes the PBMR as one of a number of new technologies which have met all the criteria for inclusion.
 These criteria include being or having:

“ 2.4 

· Technologicaly  feasibility 

· Economically viability

· Adequate accuracy of costs (sic)

· Being socially politically and environmentally acceptable”

It is difficult to ascertain when and how these conclusions were reached, as there are no references explaining how the PBMR complied with these criteria.  Moreover in the light of international controversy over whether the plant is technically or economically feasible we do not accept that these criteria have been complied with.  If they have been it is difficult to understand why a techno economic study is needed   at all.

The assessment of political and public acceptability of nuclear power, though required as a component of the IRP
  for new nuclear issue does not feature in the IRP other than being represented as a fait accompli.

In short, the integrated resource plan fails to:

· Consider alternatives to nuclear power, including alternatives to Koeberg;

· Consider environmental and economic merits of other sources relative to nuclear; and

· Consider the political and public acceptability of nuclear power

The IRP in fact gives very little consideration to policy issues relating to governance of nuclear power, and planning for such power.  It merely describes the assessment and licensing process of the PBMR which is under way, as a fait accompli.  The studies  “will enable Eskom to take a decision as to whether  to proceed to the next phase of the project, namely the construction of the demonstration model”.  It states that nuclear power is under investigation  from the point of view of “cost and performance parameters” as one of a few strategies “to diversify away from coal as a primary energy resource”, rather than in terms of the parameters set for assessment in the Energy policy.

As set out in paragraph 4 above, the EIA does not consider alternatives to the PBMR technology.

The Energy policy refers to greater emphasis being placed in the modern era on commercialization, corporatisation and in some sectors privatization and the fact that energy markets are being restructured to encourage greater competition, even in the grid based electricity and natural gas industries traditionally regarded as natural monopolies.  It also recognizes that global financial markets are changing and private financing is becoming increasingly important, which has a profound effect on the structure of energy investments and energy markets.  

In general the policy acknowledges the international trend towards increased liberalisation and competition in the provision utilities such as energy supply. In a competitive situation utilities choose technologies with guaranteed reliable performance and no utility operating in a competitive environment will choose nuclear power
.  If Eskom invests in PBMR’s now the money invested will be either lost if Eskom is privatised, because the sale value of Eskom will fall far short of the money spent on its assets.  If not privatised, tax payers, the owners of Eskom, will make little or no return on investment because the market price of electricity will be so low
.
The PBMR is therefore a project which is in direct contradiction to the Energy Policy’s objective of creating a policy framework which will attract investment
.
Summary of inconsistency with the White Paper on Energy Policy

Should authorisation be granted by the DEAT on the basis of the environmental impact assessment submitted, this will be inconsistent with  the energy policy of the government   for the following reasons:

· non disclosure of crucial information relating to economic feasibility and safety of the proposed plant.

· the environmental impact assessment has failed to simultaneously consider alternative energy sources
.

·  it will perpetuate the burden placed on the Department of Mineral & Energy Affairs by the nuclear sector rather than rectifying it
.

· violation of the government’s stated aim to involve the public in greater public participation in future decisions on public expenditure in the light of poor investment decisions in the past
.

· violation of the government’s stated policy to base decisions on future energy supply investments on integrated resource planning in that integrated resource planning has not taken place in accordance with the Energy Policy’s requirements.

· violation of the policy in that the environmental and economic merits of other energy sources relative to nuclear have not first been ascertained
.

· violation of the implied requirement that political and  public acceptability should be ascertained in order to inform decision making.

· violation of the policy objectives of government to commercialise, corporatize and in some sectors privatise energy markets to ensure greater investment and competition.  The nuclear industry is not conducive to privatisation
.

8.1.2
Policy for management of radioactive waste for South Africa
.

The draft Radioactive Waste Management Policy (hereafter referred to as “the RWMP”) recognises the hazardous nature of radioactive waste and states that “the safe management of radioactive waste is therefore essential for the protection of human health and the environment in the present and the future”
.

Key aspects of this policy are as follows:

Burden on future generations

Radioactive waste shall be managed in such a way that will not impose undue burdens on future generations
. 
The extent of the financial burden of radioactive waste to be generated must be properly and comprehensively ascertained in order to establish whether it will impose an undue burden on future generations.  Until this can be accurately ascertained no authorisation should be granted.

In order to comply with this policy requirement the financial liability and costs of normal or accidental emissions must be also be quantified so that assurance can be given.
Control of radioactive waste generation

The generation of radioactive waste shall be kept to the minimum practicable
. 
The licencing of new PBMR nuclear plant will contravene this policy principle, as the proposed technology generates more waste than other types of nuclear reactors commonly in use, e.g. the Koeberg plant
.

Safety of facilities

The safety of facilities for radioactive waste management shall be appropriately assured during their lifetime.
 
It is submitted that the safety assessment aspects of the EIA are inadequate if not misleading, and  therefore it would be contrary to the policy to authorise the plant at this stage.  

Paragraph 5.1 of the policy states:

“The government shall be responsible for radioactive waste where the generator no longer exists.”

This implies that the ultimate responsibility for the cost of disposal of high level waste must be treated as government’s responsibility since the privatization of electricity provision is on the cards and this might result in insolvencies, etc.  This means that the burden for radioactive waste in policy terms will in all likelihood fall on future generations.  Any computations of the ultimate costs of the reactor must reflect this potential liability to the taxpayer.  

Any authorisation flowing from the EIA must be able to assure in advance that all costs for any eventuality are covered failing which such licensing will be unconstitutional, being unreasonable administrative action,.  The unreasonableness would be underlined by its inconsistency with stated government policy. 

Re S African policy objectives

The RWMP states that management of radioactive waste must be conducted within the framework of “energy sector policy objectives”.  These include:

· Increasing access to affordable energy services
Until the full life cycle costs of the PBMR have been scrutinised and found to be credible this requirement will not have been complied with.  It is noted that the fact that the PBMR generates higher levels of radioactive waste than other nuclear industries makes it more onerous to comply with this requirement

· Stimulating economic development
Strong arguments as to the lack of economic viability of the PBMR
 have not been addressed or convincingly contradicted to date. Thus this requirement is not complied with.

Sustainable development is also defined but not complied with.  The definition includes:
· Transparency regarding all aspects of radioactive waste management
This is not complied with in the light of the material non disclosure of information in the EIA.

· Safety and environmental protection.
These requirements are not adequately addressed, as set out in Part 1 of this submission.

· Sound decision making based on scientific information, risk analysis and optimisation of resources.
Failure to mention credible international criticism of both an economic and scientific nature and to address it transparently in the EIA renders the making of sound decision making unlikely.

· Caution where there is uncertainty
As set out in Part 2, the precautionary principle is not applied in the EIA

9.
INCOMPLETENESS OF EIA
The environmental impact assessment is incomplete in a number of material respects.  It therefore does not meet the requirements of the ECA and its regulations, and hence cannot form the basis of lawful decision making.  Any such decision will be unreasonable and in violation of clause 24 of the constitution.  Moreover NEMA section 24 which requires a comprehensive assessment of potential impacts will likewise be violated. To the extent that the EIA has been limited by a decision to accept the limitations created by the Plan of Study for the EIA, that decision is inconsistent with the requirements of the ECA regulations and NEMA, and is unreasonable and unlawful.

The report is incomplete in the following respects:

9.1
Epidemiological studies

The report fails to consider the impact of the proposed nuclear activity on the health of persons who may live and work in, or in the vicinity of the plant.  This issue is referred to the National Nuclear Regulator for regulation in terms of the National Nuclear Regulator Act (Act 47 of 1999).   Consideration of issues under the procedures prescribed in the NNR does not constitute a valid environmental impact assessment as has been argued fully in paragraph 2.2 above.

 Despite the request by the Cape Metropolitan Council for epidemiological studies to be undertaken these are not recommended.  The basis for this is an assurance that the plant will comply with the applicable laws and that there has been no “credible documentation of health effects associated with routine operation of nuclear facilities anywhere in the world”.  This conclusion is strongly contested by Professor L London, of the School of Public Health, University of  Cape Town Health Sciences Faculty in his submission to this  EIA process (annexure “C” hereto.).  Apart from challenging this conclusion on the basis that many of its references are not peer reviewed, he establishes that the source of this sweeping conclusion is The International Atomic Energy Agency website.  This  body exists to promote nuclear technology.

His conclusions are included as follows: 

“In summary, none of the annexures contain any epidemiological evidence of adequate quality. It is therefore astonishing that the EIA report could base its conclusions on a misinterpretation of an NIH report, on selective reporting from established nuclear industry sources, and on the tangential presence of only a handful of epidemiological studies of between 5 and 20 years old, out of a huge literature. Indeed, conducting a tremendously cursory Medline search of literature for article published since 1996, there are over 200 such articles in the peer-reviewed literature, include 40 reviews! The fact that the EIA makes no effort to tap this very rich source of data is simply unacceptable.


8. Conclusions


For the reasons outlined above, I would like to indicate that:

a) the Conclusion of the EIA that “Epidemiological study and health monitoring of the public for the proposed Plan is not recommended or required, provided that the NNR’s conditions are met” cannot be accepted.  There is no basis presented in the report which can possibly justify such a position. 

b)
The EIA commit itself to a thorough and independent review of the epidemiological literature and any other relevant health literature, using standard methods and criteria recognised in public health before making any conclusions. The importance of independence in the review of the literature will be evident from the experience of the material presented in the Report and its annexes, which are heavily biases if not drawn directly from the nuclear industry itself.”

Most of the studies referred to pertain to Europe and the USA which it is submitted have more stringent environmental regulations than South Africa. Before reliance can be placed on this literature the report would have to establish that circumstances in South Africa exactly equate with those from whence the international epidemiological research literature was conducted.

The precautionary principle requires risk averse conduct in the face of scientific uncertainty. Lack of certainty over the causal link between nuclear radiation and cancers is not a justification for not undertaking any further studies.

It is submitted that compliance with applicable laws does not exempt a plant from the requirement of South Africa’s impact assessment laws.  
9.2
Social impact study

The study “believes”
 that the impact on health of the PBMR demonstration model can be well contained and  therefore does not consider the social impacts of a catastrophic incident or nuclear disaster.  The basis for assuming that the risk of nuclear disaster is remote is not accepted, nor is the extent of such disaster accepted (See paragraph 5 above). Even if it is remote, the proximity of the proposed plant to the densely populated areas of Cape Town , and to Robben Island, which as an island poses particular evacuation challenges, necessitates an assessment of the impact of a nuclear disaster.  

9.3
Nuclear non proliferation
Although interested and affected parties as well as the international review panel have recommended that this issue be evaluated as part of the environmental impact assessment, the EIA consultants have rejected this approach without good basis suggesting that it should be “considered during compilation of a national energy policy white paper”
.  (the latter also appears to have already been completed by 1998).  In the light of current international security concerns it is submitted that it is unreasonable not to consider nuclear non proliferation as part of the impact assessment especially in light of recommendations of the international review panel. 

9.4
Plume dispersion modelling
The local authority, the Cape Metropolitan Council, has requested an assessment in the form of plume dispersion modelling so as to determine the cumulative effects of the PBMR and Koeberg nuclear power station in the event of the occurrence of a radiation incident, as well as an evaluation of the existing emergency plan both on site and for the surrounding CMA area so as to assess their applicability in the event of the addition of the PBMR.

These issues were not included in the plan of study for the EIA and are therefore not included in the impact assessment.  It is submitted that these two issues are correctly identified by the local authority as the issues of critical importance in emergency planning and mitigation of nuclear disasters. Its exclusion from the report is a fundamental inadequacy in the assessment process.  

Apart from the fact that the local authority will have to be the first line of defence against a nuclear accident, its views along those of with the general public are accepted as important in establishing whether nuclear facilities should be built in the future or not
.  The failure to assess these impacts renders the assessment process  of very little value to local administrators in planning for industrial accidents apart from being a legally flawed process.  Environmental impacts in the Cape Metropolitan area for major hazard installations routinely consider risk assessment
.

9.5
Effect of the PBMR on spatial planning, land use and housing in the Cape Metropolitan Area.

The effect of the PBMR on spatial planning, land use and housing throughout the Cape Town area has been identified by the CMC as a concern.  The PBMR will extend the life expectancy of the Koeberg site and could inhibit development in the area surrounding the site and property values.  Cape Town is an expanding metropolitan area with limited suitable land in the light of the fact that it is surrounded by sea and mountainous areas.  Land for residential development therefore has limited availability.  Despite the fact that this issue appears in the plan of study
 for scoping as one which requires study, no such study is undertaken. Instead it is concluded that the proposed PBMR will not extend the current Koeberg footprint
 and it is then argued that “ factors unrelated to the PBMR are expected to have a more marked impact on the requirement for land in the CMA in the short, medium and long term e.g. the decline in population due to HIV/Aids related deaths and a decrease of immigration”.  The report concludes by suggesting that the CMC should enter into discussions with the Blaauwberg Municipality to negotiate a partial lifting of the existing restrictions adopted by the spatial development framework.

It is not clear at this stage exactly how long the PBMR will be operational or for how long its high level radioactive waste will be stored on the site and for how long this will exceed the lifespan of the Koeberg reactor.  In the circumstances it is not accepted that the footprint of the PBMR will not exceed the current Koeberg footprint.  In the circumstances the requirement to consider the impacts of the construction of a new nuclear reactor at the Koeberg site on land use has not been carried out and the report is therefore incomplete.

9.6 
Risk assessment

In terms of the generally accepted methodology of risk assessments, the probability of the worst case scenario must be assessed, and thereafter it must be assessed whether this constitutes an “acceptable risk”.  Public acceptance of risk is a key factor in decision making of this nature.
  The assessment of probability of risk  should take into account and weigh up factors such as the fact that the technology is novel.  Whether it is acceptable should take into account the proximity of a metropolitan area of 3 million people.  

The report states that the risk assessment is being conducted under the NNR which is a licensing process rather than an environmental impact assessment process.  The environmental impact assessment is therefore incomplete.  It is to be noted that section 24(7) of NEMA requires the “investigation, assessment and communication of the potential impacts of activities”.  Since a catastrophic incident or nuclear disaster is a potential impact it must therefore assessed in compliance with the procedures laid down in section 24(7), and unless this is done the report is incomplete
.  

9.7
Failure to consider impacts within the “Koeberg footprint”  

A number of impacts are simply not assessed because it is assumed that added to the current emissions of Koeberg this will not result in the permissible emission levels for Koeberg being exceeded.

The NEMA and ECA do not exempt from assessment those impacts which when added to the impacts of other plants still result in compliance with existing permits.  Plants such as the Koeberg nuclear reactor which were licensed prior to the promulgation of environmental impact assessment regulations might have been subject to more onerous licensing conditions had they applied for permission to operate after the EIA regulations were promulgated and if the assessment of impacts had become a matter for environmental regulators.  Had the Koeberg nuclear reactor not existed these impacts from the proposed PBMR plant would have required assessment.  In more recent times environmental regulation has become increasingly stringent and the mechanism for imposing environmental controls on specific plants have often been through conditions imposed at the end of impact assessments. Hazardous industries are not regulated solely through legislative standards but through the dynamic public process of impact assessment, mitigation and the imposition of operating conditions and environmental management plans.  There is therefore no basis to exclude from consideration the impacts of the release of liquid and gaseous radioactive matter into the environment.  

If a proposed activity will have an impact on the existing situation, the law requires that this impact be properly assessed and considered.  An impact may not be ignored on the basis that it is permitted for a different activity, authorized under a different Act under different circumstances.  A failure to assess and consider the impact of the proposed activity means that there has not been compliance with the requirements of the law.

The paragraph also states in its conclusions
 that the effluent discharges will conform to the safety criteria for liquid and gaseous radioactive waste stipulated by the NNR.

It is submitted that conformance to the NNR does not constitute the required environmental impact assessment.  Moreover it is understood that the NNR process has not yet taken place and therefore these assertions are premature.

9.8
Failure to adequately assess safety and economic impacts

The numerous concerns regarding this aspect of the EIA are dealt with in a paragraphs 4 and 6 above.

9.9 
Failure to assess impacts due to alleged compliance with other laws

In many instances
 impacts are not studied because it is alleged that the plant will be compliant with applicable laws (other than the ECA regulations for  environmental impact assessments, such as standards set by the NNR).  There is no provision in the ECA which states that compliance with other environmental statutes exempts certain impacts from assessment.   Until all required impacts are assessed in accordance with these regulations the report will be incomplete   An impact may not be ignored because the activity will comply with other laws. 

9.10
Failing to disclose limits in knowledge.

· The proposed PBMR technology is novel and therefore uncertainties exist regarding its technical and economic feasibility.  The extent of these uncertainties and gaps in knowledge are not disclosed in any meaningful way to decision makers and the public.  Instead the opinion that the technology is inherently safe is merely continually restated 

· The consultants do not critically analyse predictive models or underlying assumptions, such as the assumption that the technology is inherently safe.

· Concerns and doubts as to the viability of the technology which are in the public domain
 are not brought to the attention of the public and decision makers so that a meaningful and transparent appraisal of these concerns and potential impacts can be discussed and considered
.  

In short, the consultants fail to point out to decision makers and the public that this is new technology and hence we cannot be certain that it is safe in all respects.  They assert the opposite.  In some important respects the consultants themselves do not appear to have been put in a position to fully critically evaluate these views, by virtue of having limited access to the certain key documentation, and because the EIA has preceded the publication of the International Review Panel’s analysis of the Detailed Feasibility Study. The EIA is therefore incomplete in this material respect and is also in violation of NEMA section 24(7)(e).

10.
LACK OF OBJECTIVITY OF THE EIA REPORT

The presentation of information in the scoping and environmental impact assessment phases of the report demonstrates bias or lack  objectivity in material respects.  The report  therefore should not form the basis of decision making.  For example: 

Technology is presented as proven when the purpose of building the PBMR is to test the technical feasibility of the plant which relies on novel technology.  For example the preface of the Scoping Report refers to the PBMR demonstration module as having “specific intrinsic safety features, tried and tested overseas”. The proposed technology is presented as potentially advantageous in that it is “inherently safe, high thermal efficiency, requires low maintenance and can be located close to demand centres”
.

Concerns of the public as to safety are trivialised
.  Legitimate concerns raised in public participation are referred to as evidence of high levels of fear and “dread” risk.  Without proper justification however these fears of the public are dismissed, for example by statements such as “ this perception of “dread risk” is often deliberately and inadvertently escalated by biased information dissemanation”
 

Time constraints limit the possibility of a full exposition of bias in the EIR report.  However the writers reserve the right to do so more fully in another forum should it  become necessary  to do so in the future.

The conclusion of the Cape Metropolitan Council
 is supported.  It states that:

“As such the Scoping Report does not read as an independent or objective presentation of information, alternatives, anticipated impacts and issues raised in the decision of whether or not to proceed.  It is recommended that the issues raised are addressed and presented in an objective manner and that the EIA authorisation process proceed in a transparent and reasonable manner as befits the implementation of the EIA regulations”.

A biased report is not the basis for lawful or reasonable decision making.

11.
COMMENTS REGARDING EIA DOCUMENTATION

The EIR reports for the PBMR and their annexures probably run into over two thousand pages of highly technical information which the public was given a mere eight weeks to analyse.  Therse documents are moreover not presented in a user friendly fashion and contain numerous flaws of a material nature. These include:

11.1
Illegibility 
Certain annexures which deal with important issues which the public have raised for consideration are illegible eg Annexure 17, NECSA which deals with the review of the preliminary consequence analysis.

11.2
Incorrect referencing
Certain annexures are incorrectly described in the NECSA EIA contents list. For example, Annexure 21:  Spatial planning and development study, is in fact an annexure dealing with the impact on the farm Welgegund.

11.3
Lack of referencing
Important aspects of the report are not referenced at all to any annexures or justifications eg PBMR EIA Chapter 28, dealing with life cycle costing has no references whatsoever.  How are decision makers and the public expected to evaluate the contents of this important section which was moreover required by the DEAT in terms of their acceptance of the plan of study for scoping?

11.4
Certain information is missing

For example in Chapter 7 of the PBMR EIA certain spaces are left blank.

12.
EIA REPORT FOR NUCLEAR FUEL PRODUCTION (NECSA)

The raison d’etre for the proposed fuel production plant is the provision of fuel to the demonstration model PBMR.  Unless and until the PBMR is authorised in terms of the regulations governing impact assessments in terms of the ECA, no need or justification exists for the said nuclear fuel production and no authorisation should therefore be given for the proposed fuel manufacturing operation until this authorisation has been given.

12.1
The EIA Report fails to examine the consequences of a criticality 
accident
The environmental impact report is materially deficient in that it fails to consider the environmental and economic impacts of a nuclear accident in the proposed fuel manufacturing plant at Pelindaba.   The reason for not considering the impact of such accident is explained on the basis that the pebble manufacturing process will use buildings designed and previously licensed by the NNR for a much higher capacity of uranium processing.  “The potential nuclear releases would be well within the limits permitted in terms of the existing site licence release limit.”
  It is explained that criticality is prevented by facility and plant design, and good nuclear safety design practice considers the principles of “defence in depth”  and ensures that the risks and radiation doses to members of the public and workers will be maintained As Low As Reasonably Achievable (ALARA) below the stipulated radiation does limits.  The report further states that the building design mitigates the potential of radioactive pollution and addresses both ALARA and defence in depth through various mechanisms.

This report thus argues that the activities of fuel manufacturing will take place in an already existing building which it states is designed for a much higher capacity of uranium processing.  As far as the proposed pebble manufacturing unit is concerned it is stated “a release of a fraction of inventory of the uranium raw material U308 could be caused in an accident or explosive event. In this postulated event which could also be the result of an aircraft crash radiation doses could be up to 63 uSv for the hour following the accident.  If a fire follows the accident the ground concentrations would be much less.  The calculated dose of 63 uSv is a factor smaller than the NNR criteria of 250 uSv per year.”

The fact that the intended facility will make use of buildings designed and previously licensed by the NNR for a much higher capacity of uranium processing does not exempt the applicants from conducting an assessment of the impacts of a nuclear accident/ worst case scenario.  NEMA Section 24 requires the assessment of all potential impacts and these would therefore include the impact of an accident involving the worst case scenario on the environment and the economy.  The licensing of the current buildings referred to no doubt took place during an era before the existence of environmental impact assessments.  There is no provision in our law which would imply that the existence of these facilities somehow exempts the applicant from considering the impact of activities which take place within them.

The projected likely emissions from a worst case scenario are not referenced in the report and it is therefore not possible for the public to assess the credibility of these finding. Until this takes place the report is incomplete and not a basis of decision making

Processing large quantities of fissile nuclear material is like playing with fire.  If, during processing, fissile material gathers in quantities and concentrations that exceed a critical threshold (referred to as ‘criticality’), the rate of nuclear fission becomes self-sustaining, potentially leading to a catastrophic release of radiation.

The International Atomic Energy Agency (IAEA) views criticality accidents as the primary safety hazard of nuclear fuel fabrication facilities.  According to the IAEA:

“For fuel cycle facilities, criticality prevention is a dominant safety issue. Radioactive material can be widely distributed throughout a fuel cycle facility. Fissile material may exist in different forms (fuel pellets, fuel elements, fuel rods, fuel assemblies and so on), and phases (e.g. different kinds of solutions, slurries, gases, powders, and so on). As a result, fissile material may easily accumulate in different parts of the equipment and may also escape from its primary containment through leakage and gather in unexpected places, not designed to ensure criticality prevention. The distribution and transfer of potentially critical nuclear material requires operator attention to account for this material throughout the installation and thus ensure that nuclear criticality safety is maintained. 

“The hazards associated with criticality were reviewed at a conference in France in 1999 on “The Risks of Criticality in the Nuclear Industry” [7], sponsored by the French nuclear safety advisory body (IPSN). The conference reported that nearly 60 criticality accidents of varying degrees of severity have occurred since 1945. About one third occurred at nuclear fuel cycle facilities. Of these, 21 accidents killed 7 people and resulted in significant radiation exposure to another 40 individuals. Although most of the accidents occurred before the early 1980s, two occurred as recently as 1997 and 1999. Twenty of these accidents involved processing liquid solutions of fissile materials, while none involved any failure of safety equipment or faulty calculations. The conference identified the main cause of criticality accidents as the failure to identify the range of possible accident scenarios, particularly those involving potential human error. This finding is especially significant for fuel cycle facilities, given their extensive reliance on operator and administrative controls to ensure safety.”

It is important to emphasize that criticality accidents occur at nuclear fuel fabrication facilities *even though* they are designed to prevent such accidents.  Human error leads to a breakdown of design safeguards.   According to the IAEA:

A detailed review of the causes, progression and consequences of 60 criticality accidents which occurred in Japan, the Russian Federation, the UK and the USA is provided in the Los Alamos National Laboratory publication “A Review of Criticality Accidents” [8]. Two categories of events have been analysed, those that occurred in process facilities and those that occurred during critical experiments or operations with research reactors. It was noted that process facilities, carrying out operations with fissile material, are generally designed to avoid criticality accidents through physical and administrative controls. For these types of facilities, the operating personnel are usually not technical experts in criticality physics, but under normal working conditions operating personnel can be very close to potentially critical configurations. From the analysis of the criticality accidents it has been concluded that the ‘human element’ represents the dominant cause in all of the accidents. In many cases inadequate supervision, inattentive upper management, and a lack of appropriate regulatory control contributed to the development of undesirable practices which eventually led to an initiating event causing the criticality accident.  Many of the accidents occurred during non-routine operations for which the operators were not adequately trained and were not able to recognize the development of abnormal conditions.  In some cases the operators, on their own initiative, took actions after the initial emergency evacuation and received significant radiation doses.”

One of the worst criticality accidents at a nuclear fuel fabrication facility occurred recently at a facility – at the Japan Nuclear Fuel Conversion Co. (JCO) in Tokaimura on September 30, 1999  - that uses a process nearly identical to the process that the NECSA proposes to use at their Pelindaba site: dissolution of enriched uranium oxide powder in nitric acid to form uranyl nitrate solution, followed by controlled precipitation.   According to the Uranium Information Centre, which represents the nuclear industry: 

“The approved nuclear fuel conversion procedure [at the JCO facility] involved the dissolution of uranium oxide (U3O8) powder in a dissolution tank, then its transfer as pure uranyl nitrate solution to a buffer column for mixing, followed by transfer to a precipitation tank. This tank is surrounded by a water cooling jacket to remove excess heat generated by the exothermic chemical reaction. The prevention of criticality was based upon the general licensing requirements for mass and volume limitation, as well as upon the design of the process. A key part of the design was a column with a criticality-safe geometry as a buffer to control the amount of material transferred to the precipitation tank.

“On 30 September three workers were preparing a small batch of fuel for the JOYO experimental fast breeder reactor, using uranium enriched to 18.8% U-235. It was JCO's first batch of fuel for that reactor in three years, and no proper qualification and training requirements appear to have been established to prepare those workers for the job. At around 10:35, when the volume of solution in the precipitation tank reached about 40 litres, containing about 16 kg U, a critical mass was reached. 

“At the point of criticality, the nuclear fission chain reaction became self-sustaining and began to emit intense gamma and neutron radiation, triggering alarms. There was no explosion, though fission products were progressively released inside the building. The significance of it being a wet process was that the water in the solution provided neutron moderation, expediting the reaction. (Most fuel preparation plants use dry processes.)

“The criticality continued intermittently for about 20 hours. It appears that as the solution boiled vigorously, voids formed and criticality ceased, but as it cooled and voids disappeared, the reaction resumed. The reaction was stopped when cooling water surrounding the precipitation tank was drained away, since this water provided a neutron reflector. Boric acid solution (neutron absorber) was finally was added to the tank to ensure that the contents remained subcritical. These operations exposed 27 workers to some radioactivity. The next task was to install shielding to protect people outside the building from gamma radiation from the fission products in the tank. Neutron radiation had ceased.

“The radiation (neutron and gamma) emanated almost entirely from the tank, not from any dispersed materials. Buildings housing nuclear processing facilities such as this are normally maintained at a lower pressure than atmosphere so that air leakage is inward, and any contamination is removed by air filters connected to an exhaust stack. In this case particulate radionuclides generated within the conversion building were collected by the high-efficiency particulate air filters, though noble gases passed through the filters. A smoke test on 5 October confirmed that the negative pressure had been maintained (ie the structural integrity of the building was satisfactory) and that the ventilation system was working. However, owing to the detection of low levels of iodine-131 being released to the environment through the exhaust, it was later decided to stop ventilation and to rely on the passive confinement provided by the building.

“Five hours after the start of the criticality, evacuation commenced of some 161 people from 39 households within a 350 metre radius from the conversion building. They were allowed home two days later after sandbags and other shielding ensured no hazard from residual gamma radiation. Twelve hours after the start of the incident residents within 10 km were asked to stay indoors as a precautionary measure, and this restriction was lifted the following afternoon. 

“The three workers concerned were hospitalised, two in a critical condition. One died 12 weeks later, another 7 months later. The three had apparently received full-body radiation doses of 10-20,000, 6-10,000 and 1-5000 millisieverts (about 8000 mSv is normally a fatal dose). Doses for a further 436 people were evaluated, 140 based on measurement and 296 on estimated values. None exceeded 50 mSv (the maximum allowable annual dose), though 56 plant workers exposed accidentally ranged up to 23 mSv and a further 21 workers received elevated doses when draining the precipitation tank. Seven workers immediately outside the plant received doses estimated at 6 - 15 mSv (combined neutron and gamma effects).”

In the EIA of its proposed fuel fabrication facility, NECSA evaluates (briefly) four accident scenarios: 1) release of a fraction of the inventory of the raw material due to aircraft crash on buildings; 2) release of nitrogen oxide type gasses; 3) release of ammonia; and 4) hydrogen may explode if it accumulates somewhere in the building.

While these accident scenarios merit detailed analysis, it is beyond reason that NECSA has not evaluated the accident scenario – criticality – that is the dominant safety hazard of nuclear fuel fabrication facilities.

12.2
Waste impacts

Paragraph 5.6 discusses impacts relating to waste management.

It is stated that “all gaseous emissions, if chemically toxic or harmful would be reduced and controlled.  Several of the process steps would take place at high temperatures which would destroy any organic chemicals”.  It has been stated in the environmental impact assessment report for the proposed fuel manufacturing plant that an incinerator would be built to dispose of certain waste products.

The construction of an incinerator for waste disposal at the proposed fuel manufacturing plant would require an environmental impact assessment of its own in terms of the ECA regulations governing impact assessments as incineration is a process scheduled for assessment.

It is not factually correct that incineration is necessarily capable of destroying all organic chemicals.  The extent of destruction is dependant on the use of incineration technology which is more expensive as it becomes more effective.  To date no incinerators in South Africa have been built with emission control technology which is capable of achieving zero emissions due to high costs.  The emissions from incinerators can be highly toxic in small quantities, depending on the feedstock, and applications for new incinerator licenses have meet with opposition in recent years, resulting in a decline in permits granted.

12.3 Failure to include key hazard identification data 

The EIA Risk Assessment of the fuel manufacturing facility, as in the case of the EIR of the PBMR Koeberg facility, does not contain key hazard identification data such as a list of all hazardous substances and intermediates used in the process, a characterisation of these hazards and an inventory of the maximum quantities of these substances present on the proposed site. The Reviewer (L W Burger, EMS) of the Risk Assessment requested that further detail on the process, hazardous substances and health criteria be provided as part of the Risk Assessment. This information has not been provided to the public. The reference to data included in other studies is not acceptable – this type of information is an integral and essential part of a Risk Assessment.

The information provided in the ‘Worst Case Scenario’ – described as an aircraft crash into the manufacturing facility - description is inadequate because it does not provide specific details such as the size of the aircraft under consideration, whether the crash scenario includes a fire and/ or an explosion consequent to the aircraft crash. The reviewer asked for a justification for the assumption, for the purpose of estimating potential of-site consequences using dispersion modelling, that only 0.4% of the inventory of radioactive material would become airborne. In response of the Applicant merely referred to a reference without providing further details as originally requested This response was accepted by the reviewer, but is disputed as unacceptable in this submission. In the first instance, no information is provided on the comparability of the scenario apparently contained in the reference and the NECSA scenario. Therefore the acceptability of the factor of o.4% cannot scrutinised. Secondly, an explosion following an aircraft, a not unknown phenomenon, would release considerable energy resulting possible in crushing of the radioactive material and increasing the fraction that would become airborne and available for dispersion. Thirdly, size of the aircraft, and the explosion would greatly influence the dispersion potential of the material that is airborne. All these factors would have a significant influence on the estimates of concentrations and distances of the radioactive material, and therefore the impact of the ’worst case’ scenario. 

The methodology of assessing public health risks of a ‘worse case’ scenario accident appears to be incomplete at best. Only exposure due to inhalation appears to have been considered. Exposure pathways involving contaminated soil and water do not appear to have been considered. The description of the dispersion modelling results does not include information on the number of people potentially at risk, nor on the effect of the least favourable wind direction (in the direction of the nearest populated area, least favourable stability class) on the surrounding population.

13.
CONCLUSION & RECOMMENDATION

This submission has shown that the PBMR EIA Consortium has failed to comply with a plethora of statutory requirements, and that as a consequence the draft EIRs  for both fuel manufacturing and the PBMR itself are fatally defective. Any authorisation granted by DEAT based on these fatally defective reports stands to be legally challenged and set aside.

The draft EIR for the PBMR fails to properly identify and assess significant safety, health, economic and environmental impacts of the proposed demonstration plant PBMR. Many of these impacts are inherent to the novel design of the PBMR and to the nature of nuclear technology, and cannot be adequately managed or mitigated. 

Insofar as some deficiencies in the two draft EIRs may be capable of correction by the PBMR EIA Consortium, any revisions of these EIRs must be subjected to proper public participation processes, and I&APs must be given an opportunity to comment on the proposed changes prior to DEAT making a decision. Failure to do so would render any decision administratively unfair.

It is therefore recommended that DEAT refuses to authorise the proposed development of a demonstration module PBMR and proposed fuel manufacturing  operation.
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ANNEXURE C

COMMENTS ON THE ENVIRONMENTAL IMPACT ASSESSMENT REPORT FOR THE PROPOSED DEMONSTRATION MODULE PEBBLE BED MODULAR REACTOR AT KOEBERG NUCLEAR POWER STATION (NPS) SITE, WESTERN CAPE.

Interested and Affected Party: 

Associate Professor Leslie London

School of Public Health, University of Cape Town Health Science Faculty, Anzio Rd, Observatory

Fax: + 21 406 6164

Email: ll@cormack.uct.ac.za
3rd August 2002

The comments made here are specifically focused on the question of the epidemiological evidence for potential health hazards associated with the proposed Pebble Bed Modular Reactor Demonstration Module, and the recommendations made by IAP’s including myself, that the epidemiology warrants concerns for the health risks, and that epidemiological monitoring must be in place if the project is to go ahead.

I have consulted with Professor Richard Clapp, a Professor of Environmental Health at Boston University and Member of the Governing Council of the International Society for Environmental Epidemiology in formulating the following comments:

1. The Executive Summary asserts that there is “no credible scientific correlation has been established between health effects and the routine operation of commercial nuclear facilities anywhere in the world” and goes further to argue that this is corroborated by studies in Canada, France, Japan and the UK.  The former claim is based on interpretation of a NIH study which referenced to an IAEA web site which is the location of a document called "Sustainable Development and Nuclear Power." This IAEA document minimizes the potential population effect from radiation releases and in fact suggests that the long-term consequences among the A-bomb survivors in Japan were relatively insignificant with respect to leukemia mortality. This is a grossly inadequate and misleading discussion of the true situation with respect to all the findings and conclusions in these studies for two reasons.

2.   First, the 1990 NIH study, which was done by Seymour Jablon, et al., and looked only at county-level mortality data in the counties closest to nuclear power plants and nuclear weapons facilities in the U.S. The report aggregated the cancer mortality data at too crude a level (counties or groups of counties) and without consideration of actual exposure patterns, wind directions, etc. As a result, it diluted true effects, such as the documented increase in leukemia near the Pilgrim Nuclear Power plant in Massachusetts, and was flawed by misclassification of exposure and resulting bias toward showing no effect. Even with these limitations, however, there was an increase in childhood leukemia mortality in the area around the Millstone Nuclear Power plant in Connecticut, which released substantial levels of radioactive materials (as did Pilgrim). The NIH Report also showed an temporal trend of increasing thyroid cancer mortality in the area around the Hanford nuclear weapons facility in Washington, a result which was never commented upon by the authors. Hanford has subsequently been the subject of several additional studies of thyroid cancer and thyroid disease, the interpretation of which is currently being debated.

3. Secondly, the alleged corroboration of the NIH study by additional studies in "Canada, France, Japan and the UK" is not referenced in the report and hence the basis for this claim is unclear. However, there are clearly studies in all these named countries which do indicate increased risk of leukemia, lymphoma and Down's syndrome in those who live near nuclear facilities. The literature on this is voluminous, so it is unclear what the authors of the EIA summary are referring to. However, it is clearly totally inadequate to say that the body of literature in these countries shows no harmful health effect from nuclear facilities. Indeed to cite such claims based on an IAEA booklet is less than acceptable science.

3.1 The data on potential hazards to workers and nearby residents, while not conclusive, is certainly evident in the literature. For example, a combined analysis of workers in the nuclear industry in the U.S, Canada and the U.K. by Cardis, et al. (1995) showed a statistically significantly increasing trend in mortality from leukemia (minus chronic lymphocytic leukemia) and multiple myeloma with increasing radiation dose. A study of the U.K. radiation workers showed increased thyroid cancer, as well.

4. As part of a careful Environmental Impact Assessment one would expect that the scientific quality of the reports on which decisions are to be based will be of acceptable standard.  The fact that the major reference relied upon in making its conclusions is to the International Atomic Energy Agency web site is particularly disturbing. This agency exists to promote nuclear technology. As such, it is hardly a neutral source of information on the health effects of exposure to ionizing radiation. 

41 Anyone familiar with epidemiological methodology would have expected the literature to reflect the diversity of findings in a measured and carefully planned method. Certainly, one would have expected some attempt to assemble the major papers in the peer-reviewed literature over the past decade or two, with critical analysis. None of this is evident in the documents submitted. Notably, a great deal of information is supplemented as annexures to the Annexure 3, but little of it addresses the epidemiological evidence, on which I comment below. 

4.2 It is particularly alarming that EIA report minimises the radiation effect in the A-bomb survivors ("0.7% increase in the expected cancer death rate"). This disimissal is really inexcusable for a scientific evaluation. The A-bomb survivor cohort is one of the largest cohorts of radiation-exposed people in the world, and a tremendous amount has been learned from the studies done over the past five decades. The increased risks of leukemia, multiple myeloma, lung cancer, breast cancer, and many other malignant diseases in this cohort are well-established and have led to much of the radiation protection policy that has helped to prevent illness in subsequent years (and which the PBMR Consortium indeed cite as evidence of their compliance with safety standards). Even so, the fact that the A-bomb survivors actually survived to be included in the studies makes them unusual - many people who might have developed cancer in later years died immediately or in the few years between the bombing and the establishment of the studies. If anything, the studies underestimate the effect of the radiation on the survivors, and in any case the effect was profound and has led to more stringent controls on exposure - that is the true meaning of  the studies, not that the effect was minimal.

5. With respect to the nature of the literature assembled for the health findings of the EIA, a number of concerns arise. As indicated above, the main references for the claims made that “no credible scientific correlation has been established between health effects and the routine operation of commercial nuclear facilities anywhere in the world” reside with a IAEA document. Given the obvious problem with this situation, I went further to look at the full text of Annex 3: RESPONSE TO THE ISSUE OF HEALTH MONITORING FOR THE PROPOSED PBMR DEMONSTRATION MODULE. Here, a greater number of references are cited. However, none are from the peer reviewed literature and they are either personal communication (the Editor of the Journal of Nuclear Medicine), or IAEA or World Nuclear Association websites, or chapters from technical documents (SAR Rev OA) internal to the nuclear industry
. Again, there is no evidence of any attempt to cull from the epidemiological literature what the state of the art is. 

5.1 I then looked through the Annexes provided to Annex 3 itself. Nine annexes are provided, supposedly providing buttress to the arguments contained in the report.  Of the 9 annexes, none are themselves drawn from the peer-reviewed scientific literature.  A number are unpublished discussion documents by individuals closely linked to the nuclear industry and some are directly drawn from nuclear industry websites. Two articles (Annexure 1 and Annexure 5) contain papers written in scientific format with references that can be examined. Notably, of the 24 articles cited by Cohen in Annexure 1, only 5 deal with epidemiological studies and all are at least 5 years old or more. Of the 31 articles cited by Pollycove in Annexure 5, only 5 are epidemiological studies, of which two deal with a particularly specific issue of breast cancer related to medical fluoroscopy, findings of only marginal relevance to the question which the EIA process was asked to address. Again, all these studies are at least 5 years old and three are over 10 years old. Notably, Annexure 1 actually cites the paper in Annexure 5 as a reference, although this paper was presented at conference in 1998, and has not been published in the peer-reviewed literature. It seems that there is a cyclical iteration of commentary which becomes ‘evidence’ once it is repeated often enough.

6, I was also astonished to see that Annexure 6 made the claim that “no increased risk of leukaemia linked to ionizing radiation has so far been confirmed in children, in recovery operation workers, or in the general population of the former Soviet Union or other areas with measurable amounts of contamination from the Chernobyl accident.” With a modicum of effort, it is relatively easy to see that such references are easily available in a standard literature search. For example, Noshchenko et al in the International Journal of Cancer. 2002 Jun 1;99(4):609-18; Konogorov et al in the Journal of Environ Pathol Toxicol Oncol. 2000;19(1-2):143-51; Noshchenko et al in the International Journal of Epidemiology. 2001 Feb;30(1):125-9 all provide findings that suggest differently.

6.1 Notably, the annex dealing with Chernobyl consequences does not state the obvious positive finding explicitly – that increased rates of thyroid cancer amongst children have been consistently documented as a result of the Chernobyl exposure, but rather concentrates on identifying negative findings. The conclusion of the annex buries the thyroid findings in another way - “Apart from the substantial increase in thyroid cancer after childhood exposure observed in Belarus, in the Russian Federation and in Ukraine, there is no evidence of a major public health impact related to ionizing radiation 14 years after the Chernobyl accident.”

7. In summary, none of the annexures contain any epidemiological evidence of adequate quality. It is therefore astonishing that the EIA report could base its conclusions on a misinterpretation of an NIH report, on selective reporting from established nuclear industry sources, and on the tangential presence of only a handful of epidemiological studies of between 5 and 20 years old, out of a huge literature. Indeed, conducting a tremendously cursory Medline search of literature for article published since 1996, there are over 200 such articles in the peer-reviewed literature, include 40 reviews! The fact that the EIA makes no effort to tap this very rich source of data is simply unacceptable.

8. Conclusions

For the reasons outlined above, I would like to indicate that:

b) the Conclusion of the EIA that “Epidemiological study and health monitoring of the public for the proposed Plan is not recommended or required, provided that the NNR’s conditions are met” cannot be accepted.  There is no basis presented in the report which can possibly justify such a position. 

c) The EIA commit itself to a thorough and independent review of the epidemiological literature and any other relevant health literature, using standard methods and criteria recognised in public health before making any conclusions. The importance of independence in the review of the literature will be evident from the experience of the material presented in the Report and its annexes, which are heavily biases if not drawn directly from the nuclear industry itself.
L London

3 August 2002
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