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Overview of the scoping document for Lake Maitland
The Conservation Council of Western Australian, the Australian Conservation Foundation, the Anti Nuclear Alliance of Western Australia and the Wilderness Society maintain that a range of aspects concerning potential environmental and social impacts need to be further addressed and expanded in the Lake Maitland Uranium Project scoping document and ERMP.

In relation to the key area of mine closure, which has been a major flaw of all previous uranium mines in Australia, we expect that should any mining occur the entire mining footprint would be rehabilitated as a functioning ecosystem compatible with the surrounding landscape. Further we expect no mining induced ecological change in the mining envelope and expect that the mining footprint and envelope will be rigorously defined in the ERMP.

We note that this project will substantially impact on the Lake Maitland playa system and that Western Australia Salinas have high levels of local endemism, particularly in the macro-invertebrate fauna. The reconstruction of the Lake Maitland ecosystem would therefore require the following minimum information:

· A complete survey of the aquatic biota with particular reference to the macro-invertebrates.

· The filling return frequency, salt saturation, sediment profile, ground water profile and hydroperiods of Lake Maitland

· The comparative biochemistry of Lake Maitland including changes through the hydroperiod

· The ecological relationships between the macro-invertebrate fauna and hydroperiod, resting stage periods, salinity, biochemistry and the pre-mining radiological environment.

· Other fauna intermittently dependent on the aquatic production of Lake Maitland (e.g. nomadic waterbirds)

· Stygofauna associated with Lake Maitland
A theme through this submission is the need for evaluation of the combined impacts of all the uranium mine proposals in the region, with particular reference to Toro Energy Limited’s Wiluna uranium proposal and BHP Billiton’s Yeelirrie uranium proposal. 

Areas to look at within the frame of combined and cumulative impacts:

· Water consumption 

· Background radiation

· Tailings management

· Leaching contaminants into groundwater

· Biodiversity flora and fauna - in particular stygofauna and ground water dependent ecosystems 
· Dust pollution/ radiation present in dust pollution

· Transportation/ traffic/ risk assessment

Expectations of mine closure:

We expect that the lake structure be reconstructed and the lake ecosystem remains functional. To do this there needs to be complete studies in hydro period geochemistry and collection of stygofauna and macro invertebrate data at a number of locations at the proposed mine site. The ecosystems environmental values and cultural landscape must be restored.

During flooding, the presence of biological blooms and the more regular thin salt crusts on Lake Maitland suggests the lake is biologically productive. Mega Lake Maitland Pty Ltd has not shown any data on aquatic macro invertebrates high endomicity, or geological cross sections (5.4). This must be addressed and there needs to be a clear commitment, and a demonstrated capacity, to restore the Lake to its current level of biological diversity and health following any future mining activity.
Factors on biodiversity for further surveying and data collection:

· Hydro period frequency

· Specific geochemistry of the water when it floods, 

· Salt crust influence 

· Tolerance of aquatic macro invertebrates to changes in geochemistry 

· Permeable calcrete’s associated with stygofauna

Without this data it is unrealistic for the area to be properly rehabilitated. It would be negligent of both the proponent and the regulatory bodies that assess mine sites to approve any mine without this level of detail of pre mining environmental values
The Lake Maitland proposal and other similar proposals for uranium mining in WA where there are calcrete deposits raise additional concerns. There has not been a calcrete uranium deposit mined in Australia and there is only one calcrete deposit being mined worldwide. There is an apparent lack of expertise and experience in engineering and mine design for these deposits. This type of deposit should be examined more closely for potential risks to the environment and human health specific to the nature of calcrete. 

At the request of the proponent we have addressed our concerns with reference to the relevant section of the scoping document. While this does not adequately reflect the extent of our concerns over this and related uranium proposals we hope this approach will make it easier for the proponent to respond to our concerns. 

2.15 Tailings

We request that Mega Lake Maitland Pty Ltd include a tailings rehabilitation plan and long term tailings monitoring and clean up strategy in the ERMP. This should be based on base line studies of current geochemistry, stygofauna species populations, other flora and fauna species and populations, the cultural landscape and the lakes ecosystems. 

The track record of mine rehabilitation in WA is poor with only a small fraction of the 1000+ mines that have operated in this state being completely rehabilitated. This standard is unacceptable when considering the mining of uranium and the long term storage of long lived radioactive tailings which contain up to 85% of the radioactivity of the ore. The scoping document points to a key objective in mine closure as being to ‘reduce the need for long term monitoring’. Considering the half life of some of the elements that will be present in the tailings including radium and polonium, as well as the Australian experience of uranium mine closures and failed rehabilitation there is a compelling need for a clearly articulated long term management strategy for tailings monitoring and rehabilitation. 

To date in Australia there has not been a uranium mine which has been successfully rehabilitated to the point where radiation at the site is at background or below background levels. We expect both a commitment and the demonstration of a matching financial and technical capacity from Mega Lake Maitland Pty Ltd to do ongoing monitoring until the tailings have broken down and pose absolutely no risk to the environment; this is in line with the precautionary principle and intergenerational equity which Mega Lake Maitland Pty Ltd claims to have as underlying environmental principles. 

Tailings management could result as a cost burden to the state in the case that rehabilitation of the site not be completed in full, in the case that Mega Lake Maitland Pty Ltd becomes acquired by another corporation or if Mega Lake Maitland Pty Ltd goes bankrupt. We expect that any company operating in the state of WA be fully accountable for all costs incurred for the rehabilitation of a mine site long into the future and as long as the impacts from their mining activities pose a risk to the environment. This commitment should be shown here at the scoping stage and in the ERMP.

Our concerns about the proposed dumping of wastes in any future mine pit include:

· Direct ground water connections through the pit,
· The need for an interim tailings dam while pit mining occurs and the planned location and management of an interim tailings dam,
· Groundwater flows through pit, 

· Tolerance and adaptation to radiation of macro invertebrates, 

· The management of finer tailings material containing more radioactivity, particularly with radium and radon and radon progeny such as polonium, content and the risks to ground water contamination through increased pathways to underground water in pits.  

Data should be presented on the expected radionuclide distribution between fine and coarse tailings, especially radium 226. 

The legal requirement for tailings management at the Ranger uranium project is effective isolation for at least 10,000 years, including no solutes causing environmental impacts. The minimum standard should be the same for Lake Maitland. The tailings and radioactive waste management regime for any proposed mining at Lake Maitland should ensure physical chemical and biological isolation from the surrounding ecosystems for at least 10,000 years. 

We expect that Mega Lake Maitland Pty Ltd will provide detailed studies on all these environmental aspect of tailings management in the ERMP. It is unacceptable that studies on macro invertebrates have not already been conducted by Mega Lake Maitland Pty Ltd. These studies are possible in dry periods and should have already been conducted.

2.6 Water 

We request that Mega Lake Maitland Pty Ltd include an assessment and projections of the cumulative impacts of the consumption of underground water resources from other mining operations and in the case of approvals for other proposed mine developments, including the Yeelirrie Uranium project and the Wiluna Uranium projects in the ERMP. 

A complete quantitative water balance should be presented rather than the simplistic drawing given in figure 5. 
It is completely unacceptable for Mega Lake Maitland Pty Ltd to produce a document with vague claims without real data. Without real data we cannot be sure that Mega or the EPA can successfully assess and monitor the impacts of any proposed mining activity on water resources ecosystems and cultural values. 

Water Source:

A water source has not been identified for this project. Cumulative impacts of widespread water extraction are a concern for stygofauna and other groundwater dependent ecosystems (GDEs) along with other sustainability concerns. Given that the proponent is struggling to find sources for the considerable (almost 2GL/annum) water requirements of the mine it can be assumed that water is scarce or limited in the local aquifers. Thus we could expect to see that groundwater extraction will have negative consequences.  The potential impacts of water extraction (and dewatering) are a key impact of this proposal.

Groundwater

It appears that the complex nature of the groundwater aquifers at the project location makes it impossible to model the impacts on local groundwater. This is concerning, both in terms of impacts on the stygofauna and groundwater dependent swamps in the area and in terms of predicting the potential for any leaching from the site to enter and propagate through the groundwater system.

Stygofauna may be particularly at risk. It appears there is little knowledge on how subtle changes in water quantity and quality might affect different species of stygofauna. A particular concern is the potential adverse impact on the species localized to this site.

With the potential consumption of 2GL per annum from the proposed Lake Maitland project, combined with the 2.5GL from proposed Lake Way uranium mine and the approx 1.8GL from the proposed Yeelirrie uranium mine there is potential for the overall consumption of 6.3GL in a 100km radius. What impact would this have on ground water? What is the expected State expenditure on drought relief in this region? What is the value of uranium exports to Australians in relation to the water value to the environment of the region, water allocations for agriculture and potable water supplies for human consumption?  These questions should be addressed in the ERMP through a comprehensive and transparent cost-benefit analysis.

2.3 Mining
In the scoping document there is no data on the radionuclide content of overburden or other important environmental characteristics of mine wastes. This information is important in understanding the leaching of heavy metals from the waste or aspects such as radon flux rates and gamma radiation levels and should be contained in the ERMP. 

2.4 Milling – Resin in Pulp
Resin in pulp processing is a cheap technology that has proven to be less effective in processing at mines such as Browns Oxide at Rum Jungle (NT) or Langer Heinich in Namibia. At present this technology has never been applied commercially in the uranium sector in Australia and this significantly increases the project’s technical risk profile. 

2.9 Radiation Management 

The section of the scoping document covering environmental radiation and occupational exposure is broad and generic and there is an unacceptable lack of detail, especially quantitative data. In order to credibly estimate public and worker exposure it is critical to use real data not merely optimistic claims and assertions. 

We request that Mega Lake Maitland Pty Ltd provide information about the training for workers at the Lake Maitland project and the protective clothing and masks workers have been using to date at the Lake Maitland site during surveying and exploration, in the recognition that these stages of mining expose workers to increased levels of radiation. 

Considering the stage of development there should be more information in the scoping document about the current programs in place such as health checks and monitoring programs for workers. That this is not included raises concern about the capacity of Mega Lake Maitland Pty Ltd to comply with the required safety regulations set for uranium mining. A further concern for the health and safety of workers is the fact that the planned National Radiation Dose Register for uranium mineworkers is still not operational. Federal Resource Minister Martin Ferguson promised this register would be operating by the end of 2009 but is still only being trialed in one mine. 

Radiation dose limits need to be reassessed in light of recent scientific research on the risks associated with radon progeny including polonium. The International Agency for Research on Cancer (IARC) has publicly stated that ‘radon gas deliver’s twice the absorbed dose to humans as originally thought’ and the IARC is currently reassessing the permissible levels. Nuclear practitioners and expert bodies including the Medical Association for the Prevention of War have indicated that previous dose estimates to miners need to be approximately doubled to better reflect the lung cancer hazard. See appendix 1 and 2

2.10 Waste Management 

This section provides no real data and looks at simplistic reduce, reuse, recycle principles without adequately identifying what will constitute mine wastes. Mega Lake Maitland Pty Ltd loosely identifies the Acts with which they must comply and even more broadly identifies ‘relevant Australian Standards’ with which they will comply. This broad and generic approach offers little confidence in this area. 

2.11 Power 

We request that Mega Lake Maitland Pty Ltd be asked to submit a per annum analysis of Greenhouse gas emissions from the mining processes, milling and transportation. The EPA should advise on the affect of this project on Australia’s ability to meet our long-term goals of reducing emissions. 

We ask that this further detail be provided in response to the data deficiency identified in this area by the European Commission’s technical report Towards a Sustainable Front-End of Nuclear Energy Systems (2009) which identifies the CO2 intensity of uranium mining and processing as ‘a significant contributor to the GHG- emissions of nuclear energy systems’ and calls for ‘a comprehensive assessment of the full life cycle energy costs of uranium mining, milling and subsequent decommissioning and remediation of the related infrastructure’. See appendix 3
This information must be balanced with other sustainability concerns (changes to the water systems, ecosystems and social/economic concerns) in deciding whether this is a project that WA wants at this point in time. The importance of this consideration is increased by the proposal to use diesel for onsite power generation. 

In analysing and reporting on their greenhouse gas emissions, Mega Lake Maitland Pty Ltd is also requested to obtain and study:

Mudd, G M & Diesendorf, M, 2008, Sustainability of Uranium Mining: Towards Quantifying Resources and Eco-Efficiency. Environmental Science & Technology, 42 (7), pp 2624-2630."

2.7 Product Transport

We request that the proponent provide detailed risk assessments of transporting radioactive materials based on projections of increased traffic. This modeling should include the impacts of other proposed mines becoming operational. 

The risk assessment for transport in the scoping document considers current traffic conditions. With the number of proposals in the region there must be some further assessment of future traffic conditions in the case that mines are approved. 

The suggestion of temporary storage at Parkenson, north east of Kalgoorlie, is unacceptable as it is too close to residents at Ninga Mia Aboriginal Community. The State government has already conceded that the transportation of yellow cake through Kalgoorlie is too dangerous (Norman Moore, ABC news, May 21st 2010). If it is too dangerous for Kalgoorlie then it is too dangerous for Ninga Mia. 

There should be some further assessment of the distance to Darwin and Port Adelaide from Wiluna with some ‘per kilometre’ risk assessment. It is unacceptable that there is no mention of current truck accidents or train derailments in WA, SA or the NT. Truck accidents and train derailments occur and it is negligent for Mega Lake Maitland Pty Ltd not to consider these realities at this stage of project development. 
2.15 Rehabilitation and Closure 

There needs to be more specific data and commitments from Mega Lake Maitland Pty Ltd on rehabilitation and closure. This section is again broad and generic and provides no real data and no specific outcomes. There needs to be qualitative data on the rehabilitation goal on gamma radiation, radon, biodiversity, water quality and resources. The ERMP should very clearly and specifically outline the standards set for mine closure and rehabilitation based on baseline surveys. From the lack of detail in the scoping document it is apparent there needs to be rigorous studies of the existing values with concise data collection so that the current values of the ecosystem can be restored after mining and rehabilitation. There needs to be a stronger commitment and a proven capacity from Mega Lake Maitland Pty Ltd to rehabilitate the site and maintain responsibility for any ongoing maintenance of the site, future clean ups and ongoing monitoring. 

3.1 Project justification 

The project justification for this project is based on projections from Ux Consulting on the uranium market and projections that demand for uranium will increase. Within the project justification Mega Lake Maitland Pty Ltd does not identify any renewable energy sources as competing with fossil fuels. This projection and justification is unrealistic given growing public demand for renewable energy and advancement in renewable technology. In the Ux report it cites the Asian market as the major growth area for nuclear power and that this is key to projected demands in the future, this is a simplistic view. There are many factors in play, Muslim leaders in Indonesia have declared a fatwa (ban) on nuclear power; this has been reiterated recently in the Asian media. The fatwa on nuclear power looks at nuclear power from religious law principles and identifies nuclear power as too risky, without enough benefit for human kind for the risks and damage to human kind with lasting impacts in to the future. See appendix 4 for more details
Within Mega Lake Maitland Pty Ltd’s justification insufficient attention is given to other significant factors. It does not examine or identify the market failures of nuclear power, the increasing difficulties in financing power stations, the barriers to obtaining insurance for nuclear power stations, the lack of nuclear expertise, the excessive construction times and delays, the decline in operating nuclear power stations, the long lead time for new technologies to come on line and the massive cost to decommission nuclear power. The projections are overly optimistic about the future of nuclear power and are placing unrealistic values of uranium mining in Australia. The EPA should independently evaluate these claims before placing too much importance on the alleged benefits of uranium mining in WA and before sacrificing some important environments, cultural sites and water resources. See appendix 5 for more details 

3.2 Alternatives Considered
We agree that some of the techniques presented in the scoping document are unviable, especially ISL. However some other assumptions lack transparency or are inadequately justified, e.g. the dismissal of the option of tailings storage in nearby disused mine pits in the region.

5.6 Air Quality
This section should include real data on radon activity and progeny. This section should also include data on dust cumulative impacts from other mines and details on the levels of radionuclides in dust. This section must examine the wind patterns in the region given that this proposed mine is close to the town of Wiluna. Wind flows; radionuclides in dust and dust pollution should be a major component of the ERMP to ensure there is no public health risk in the town of Wiluna or any other populated areas in the region. It must be explicitly noted that quantifying public radiation exposure is a fundamental requirement of the proponent.

5.8 Radiological Environment
The whole section lacks detail on the sample methodology, analytical technique and location and there is no inclusion of radon measurements. In particular radon flux rates from background soils and ore zones and ambient radon activity in air are not given. Baseline radon data is critical to set rational rehabilitation targets for radioactive waste, such as overburden or tailings, and to set effective monitoring programs for public and worker radiation exposure.  Again it must be noted explicitly that quantifying public radiation exposure is a fundamental legal requirement.  It is therefore negligent to exclude information that is a necessary pre-condition to the proponent meeting this obligation.

Gamma radiation would be highly variable in the vicinity, presumably being very high over the ore zones and much lower away from the ore zones. The data as presented gives only an average and variation as shown by the ± 0.6 µSv/h range. 

The entire section lacks scientific rigour and does not facilitate an accurate understanding of the existing radiological environment or of risks during the proposed mine operation or following rehabilitation. All gamma, radon flux and radon progeny data and maps should be presented publicly before any further progress on this project. 
The proponent should be required to show further understanding of the current international literature on the radiological aspects of uranium mining. In particular we recommend attention and a response to:

Mudd, G M, 2008, Radon Releases From Australian Uranium Mining and Milling Projects : Assessing the UNSCEAR Approach. Journal of Environmental Radioactivity, 99 (2), pp 288-315.

Stygofauna

Stygofauna are unique subterranean aquatic invertebrate fauna and this unique species is found in calcrete aquifers. The Yilgarn calcretes have been described as ‘islands under the desert’ because of the high numbers of endemic taxa and the diversity of species. There have been some studies about the movements of sygofauna and these studies give rise to concern in the face of uranium mining that stygofauna may not be able to travel between calcrete aquifers as there are (in some instances) clay formations which hinder their passage. With the exploration activities and interests in uranium deposits in calcrete the impacts on stygofauna species and populations should be a major consideration. The Yilgarn region is an area where there have been some studies done but more research needs to be done to understand the impacts of uranium mining on their habitat, their adaptability and survival.
Radium, Radon and Polonium Health risks

The risk of uranium mining for workers remains an ongoing concern. Federal Resource Minister Martin Ferguson has promised a national radiation dose register but is yet to deliver on this. It is concerning that companies are trying to develop uranium mines very quickly given WA’s history of poor compliance of safety regulations and high injury and fatality rates at mine sites. There is no room for poor compliance or capacity constraints on regulators when it comes to workers exposure to radon gas and radon progeny - polonium, radium and other radioactive particulates. For more information on compliance at Olympic Dam uranium mine and risks to workers safety in uranium mining see appendix 1 for an excerpt about miners and radiation from a paper titled Nuclear Power and Public Health.
Ongoing costs and rehabilitation 

At this stage of the mining application process we urge the EPA to consider the history of Australian uranium mining that has seen a persistent pattern of cost shifting from mining companies to the State and the tax payer.

The following mines all still require government intervention and monitoring:
· Mary Kathleen
· Port Pirie
· Radium Hill 

· Hunters Hill 

· Mt Painter
· Rum Jungle 

· South Alligator Valley mines
Narbalek is the only mine which has gone through the entire cycle of commercial mining, mine closure and rehabilitation and this former mine still requires ongoing monitoring which is carried out by government and funded by tax payers. The long term implications of uranium mining in Australia has led to excessive clean up bills and costs to the state and the tax payer. We maintain that this is not of environmental, economic or social benefit and believe the ERMP process should address this through a dedicated and transparent cost-benefit analysis.
Global Implications of uranium export from Lake Maitland

In the ERMP there must be an analysis of the broader global implications of uranium exports from Wiluna. This should include a total life cycle analysis with consideration of the proliferation of Weapons of Mass Destruction (WMD) and the production and management of long lived high level radioactive wastes. It is irresponsible for the producers of uranium, such as Mega Lake Maitland Pty Ltd not to take responsibility for the by products of the nuclear industry, weapons usable fissile material and waste. 

These broader implications include;

- storage and management issues associated with high level long lived radioactive waste 

- the legal and illegal diversion of spent nuclear fuel and fissile material for the proliferation of Weapons of Mass Destruction (WMD) 

Both the issues of global waste and WMD proliferation are covered in detail in ‘Nuclear Power: No solution to climate change’. See appendix 6
We believe that it is irresponsible and unacceptable for these issues not to be directly addressed in the approval and licensing process for a uranium mine. If these concerns are seen as beyond the remit of the current assessment mechanism then they must be the focus of a dedicated Public Inquiry. 

In closing we strongly suggest that in the name of science and conservation that the different companies in the area pool their resources to complete the following studies at a regional level to better understand the wider implications and impacts on the environment for uranium mining;

· A complete survey of the aquatic biota with particular reference to the macro-invertebrates

· The filling return frequency, salt saturation, sediment profile, ground water profile and hydroperiods of salt lakes in the region

· The comparative biochemistry of salt lakes in the region including changes through the hydroperiod

· The ecological relationships between the macro-invertebrate fauna and hydroperiod, resting stage periods, salinity, biochemistry and the pre-mining radiological environment.

· Other fauna intermittently dependent on the aquatic production of various salt lakes and (e.g. nomadic waterbirds)

· Stygofauna associated with salt lakes in the region

We further call on the EPA to initiate a dedicated Public Inquiry to examine the cumulative impacts of proposed uranium mines in WA, particularly in the Goldfields region. This Public Inquiry should also look at tailings management, transportation and the implications of the whole life cycle of uranium from WA including the production of weapons-usable fissile material and the management of high level radioactive waste.

Appendices 

Appendix 1

Roxby Radioactive risks- Adelaide Independent Weekly- 4th June 2010

Mining giant BHP Billiton is risking the lives of its staff and employees at Olympic Dam in South Australia by exposing them to unsafe levels of radiation, according to a company whistleblower.

Documents received by The Independent Weekly say BHP Billiton has been warned about the risks, and has chosen to take no action.

The documents show BHP Billiton uses manipulated averages and distorted sampling to ensure its “official” figures slip under the maximum exposure levels set by government.  “The commitments to worker safety in the expanded Olympic EIS are unrealistic and won’t be achieved,” the BHPB whistleblower said. “Assertions of safety of workers made by BHPB are not credible because they rely on assumptions rather than, for example, blood sampling and, crucially, an assumption that all workers wear a respirator when exposed to highly radioactive polonium dust in the smelter.

www.independentweekly.com.au/news/local/news/general/roxbys-radioactive-risk/1849823.aspx 

Appendix 2

Radiation risks to uranium miners 

(Dr Peter Karamoskos)

The link between uranium mining and lung cancer has long been established. Certain groups of underground miners in Europe were identified as having increased mortality from respiratory disease as early as the 16th century. Lung cancer as the cause was not recognised until the 19th century. The radioactive gas, radon, was identified as the cause in the 1950's. Studies of underground miners, especially those exposed to high concentrations of radon, have consistently demonstrated the development of lung cancer, in both smokers and non-smokers. On this basis, the International Agency for Research on Cancer (IARC) classified radon as a carcinogen in 1988. In 2009, the ICRP stated that radon gas delivers twice the absorbed dose to humans as originally thought and hence is in the process of reassessing the permissible levels. At this stage, however, previous dose estimates to miners need to be approximately doubled to accurately reflect the lung cancer hazard.

The Biological Effects of Ionising Radiation VI report (1999) reviewed eleven cohort studies of 60,000 underground miners with 2,600 deaths from lung cancer, eight of which were uranium mines in Europe, North America, Asia and Australia. These found a progressively increasing frequency of lung cancer in miners directly proportional to the cumulative amount of radon exposure in a linear fashion. Smokers had the highest incidence of lung cancer, as would be expected, however, the greatest increase in lung cancer was noted in non-smokers. The highest percentage increase in lung cancer was noted 5-14 years after exposure and in the youngest miners.

Uranium miners are also exposed to IR directly from gamma radiation and the dose from this is cumulative to that from radon. At the Olympic Dam underground uranium mine, the total dose per miner is approximately 6mSv, of which 2-4 mSv (allowing for the new ICRP dose coefficients) are due to radon and the balance due to gamma radiation.

Most modern uranium mines have air extraction systems and monitored ambient measures of radon concentrations to ensure levels remain low. Current levels of radon in underground uranium mines are only a fraction of mines over one hundred years ago. Furthermore, miners are given personal protective equipment (PPE) including masks to filter out the radioactive particulate matter. However, many underground miners find the masks extremely uncomfortable, especially in the hot underground environment they must contend with. It is estimated that up to 50% of underground uranium miners in Australia do not use their masks, and thus drastically increase their risk of lung cancer, whilst underestimating their actual radiation dose (since this is calculated assuming PPE's are used).

The Olympic Dam doses mentioned above are typical of modern mine practices. The average miner at Olympic Dam is in his twenties and stays on average five years at the site. A typical calculation using the linear no threshold model and the latest BEIR-VII figures of radiation carcinogenesis risks indicates miners at Olympic Dam therefore have a 1:420 chance of contracting cancer, most likely lung cancer. Note that as the research demonstrates risk of developing lung cancer is greater for younger workers. These risks are not insubstantial. Radiation safety and risk principles can be quite complex and it is debatable whether miners have the training to understand the basis of such risks, or are even informed of these risks in a comprehensive and accurate manner that they can comprehend and make an informed work decision.

Appendix 3 

Towards a Sustainable Front-End of Nuclear Energy Systems 
This report discusses some fundamental sustainability aspects of nuclear energy systems. Sustainability is used here in a broad sense, encompassing economic as well as environmental aspects. As all raw materials, uranium as resource is available in limited quantities only, although it is by no means scarce in terms of abundance in the earth’s crust. What can be called a resource is determined by the energy investment that is required to recover it. On one hand this is a simple economic consideration, but on the other hand any energy expenditure has environmental impacts associated with it, including the emission of greenhouse gases. An additional aspect is the relationship between energy investment and net energy gain that may become unfavourable as deeper resources and more refractive uranium mineralisation will have to be exploited. The report outlines the data needs for a more quantitative and long-term strategic assessment of the availability of uranium as fuel in nuclear energy systems.
http://bookshop.europa.eu/is-bin/INTERSHOP.enfinity/WFS/EU-Bookshop-Site/en_GB/-/EUR/ViewPublication-Start?PublicationKey=LDNA23955 

Appendix 4

Essay: Nuclear fatwa: Islamic jurisprudence and the Muria nuclear power station proposal

(Richard Tanter) 
http://www.nautilus.org/mailing-lists/apsnet/policy-forum/2007/nuclear-fatwa-islamic-jurisprudence-and-the-muria-nuclear-power-station-proposal/?searchterm=Nuclear%20Power%20Fatwa 

On September 1st, 2007, thousands of people gathered outside a building in the Indonesian town of Jepara on the north coast of Central Java. Several thousand of those waiting outside the Jepara headquarters of Nahdlatul Ulama had walked 40 kilometers with flaring torches through the previous night in a Long March from their village of Balong to Jepara, the local administrative centre. The villagers of Balong, and many others, including townspeople, politicians, NGO activists, and students from both prestigious universities and from pesantren (traditional rural Islamic schools) had gathered to make clear their interest in the two-day convocation inside the building.

Inside more than a hundred regional Islamic religious leaders were taking part in a bahtsul masa’il, a traditional style of meeting characteristic of Nahdlatul Ulama, to listen to government ministers, senior officials, scientists, lawyers, sociologists, and activists speak for and against the Indonesian government’s plan to build a nuclear power station nearby at Balong on the Muria peninsula.[1] After this debate between proponents and opponents, the gathered ulamas would then retire to consider the issue from the perspective of Islamic religious jurisprudence, and reach a verdict.

At a press conference early on the afternoon of the following day, September 2nd, the spokesperson for the bahtsul masa’il organisers announced that the meeting of Religious Experts Concerning the Muria Nuclear Power Plant had made the strongest possible finding against the government plan, determining that the Muria proposal was haram – forbidden.[2]
Within a day, the news had spread literally around the world: mass media, as well as the specialist nuclear industry media, in Indonesia, the United States, and Australia reported that Islamic leaders in Indonesia had issued a fatwa condemning a nuclear power plant. The shock was understandable, because the issuing of the fatwa was significant on three quite distinct planes.

Firstly, the decision marked the public coalescing of a potent network of opposition to the Indonesian government’s plans that brought together the dominant religious community of the country with other local civil society, business and political groupings, and bolstered them with networks of influence linking village activists to the salons of Jakarta politics. Secondly, for the first time anywhere in the world, a mass organisation from within the mainstream of Islam spoke authoritatively on the question of nuclear power. And thirdly, the Nahdlatul Ulama initiative was a milestone in the creative use of classical Islamic jurisprudence or fiqh to address issues of pressing social concern to the umma in a responsible and constructive manner as part of the process of cultural renewal of Islam in Indonesia.

Appendix 5

The World Nuclear Industry Status Report 2009 
http://www.bmu.de/files/english/pdf/application/pdf/welt_statusbericht_atomindustrie_0908_en_bf.pdf 

With Particular Emphasis on Economic Issues 

Written by, Mycle Schneider Independent Consultant, Mycle Schneider Consulting, Paris (France) Project Coordinator 
Steve Thomas, Professor for Energy Policy, Greenwich University (UK) 

Antony Froggatt, Independent Consultant, London (UK) 

Doug Koplow, Director of Earth Track, Cambridge (USA) 

Modeling and Additional Graphic Design Julie Hazemann Director of EnerWebWatch, Paris (France) 

Paris, August 2009 Commissioned by German Federal Ministry of Environment, Nature Conservation and Reactor Safety (Contract n° UM0901290)

Appendix 6

Australian uranium and weapons proliferation

(Dr Jim Green) 
http://www.foe.org.au/anti-nuclear/issues/nfc/nuclear climate/NukesNoSolutionWord.doc/view
The regime designed to attempt to prevent military misuse of Australian obligated-nuclear material (AONM) – mainly uranium and uranium derivatives such as plutonium – involves:
• Uranium exports are subject to Australian Safeguards and Non-Proliferation Office (ASNO) audits.
• Consignment weights are recorded and passed on to IAEA.
• All recipient countries must be NPT signatories and the AONM must be subject to IAEA safeguards inspections in both declared nuclear weapons states and non-weapons states.
• In addition, without Australian government consent there can be no on-transfer of AONM to a third country, no reprocessing and no enrichment above 20% uranium-235.
A detailed critique of the safeguarding of Australian uranium is provided by Prof. Richard Broinowski in his book ‘Fact or Fission? The Truth About Australia’s Nuclear Ambitions’ (Broinowski, 2003). Broinowski details how Prime Minister Fraser’s 1977 safeguards regime was gradually weakened in various ways to accommodate uranium exporting companies and their customers. Mike Rann (1982), now South Australian Premier, wrote: 
“Again and again, it has been demonstrated here and overseas that when problems over safeguards prove difficult, commercial considerations will come first.”
Broinowski (2003, ch.11) discusses problems with the current safeguards system. He states (p.256): “Terms such as ‘fungibility’ and ‘equivalence’ are used by Australian nuclear officials to explain the fact that Australian uranium cannot be identified once it leaves Australian shores and enters the commercial international nuclear fuel cycle. Instead, it becomes a book-keeping entry. This is meant to ensure that somewhere in the complex international fuel cycle system, in some country, and in some form, an equivalent amount of material is not being used to make nuclear weapons. But the accounting method is tenuous, and subject to distortion or abuse.”
Broinowski notes the difficulty of safeguarding AONM because of its quantity, the variety of its forms, and the variety of locations and circumstances in which it is held. ASNO (2003-04) provides the following information on the 105,245 tonnes of AONM held overseas in its 2003-04 Annual Report: 
• Natural uranium – 20,262 tonnes (Canada, Euratom, Japan, South Korea, USA)
• Uranium in enrichment plants – 8,025 tonnes (Euratom, Japan, USA)
• Depleted uranium – 67,823 tonnes (Euratom, Japan, USA)
• Low enriched uranium – 9,056 tonnes (Canada, Euratom, Japan, South Korea, USA, Switzerland, Mexico)
• Irradiated plutonium – 78 tonnes (Canada, Euratom, Japan, South Korea, USA, Switzerland)
• Separated plutonium – 0.6 tonnes (Euratom, Japan)
Broinowski further states (2003, p.257):
“Despite assurances of the Safeguards Office to the contrary, it is not credible that none of this material has been lost through accounting errors, illegally diverted, or otherwise mishandled without detection.” 
Incidents of large-scale Material Unaccounted For have occurred in countries which hold AONM – such as Japan and the UK.
The Uranium Information Centre (2004) states: “A further concern is that countries may develop various sensitive nuclear fuel cycle facilities and research reactors under full safeguards and then subsequently opt out of the NPT. Bilateral agreements such as insisted upon by Australia and Canada for sale of uranium address this by including fallback provisions, but many countries are outside the scope of these agreements.” However, it is unlikely that any nation state willing to pull out of the NPT would be concerned about abrogating its responsibilities under a bilateral agreement.
A potential risk with uranium exports is that even if the uranium (or derivatives such as plutonium) is not used directly in military programs, it potentially frees other sources of uranium (most likely indigenous sources) for use in military programs.
According to Carlson (1998), “One of the features of Australian policy ... is very careful selection of our treaty partners. We have concluded bilateral arrangements only with countries whose credentials are impeccable in this area.” However, Australia sells uranium to nuclear weapons states which pay lip-service to their NPT disarmament obligations. South Korea is another customer whose behaviour has been far from ‘impeccable’. Japan could not be said to be ‘impeccable’ because of its plutonium program and its plutonium stockpiling.
The Uranium Information Centre (2004) states: “Australia’s position as a major uranium exporter is influential in the ongoing development of international safeguards and other non-proliferation measures, through membership of the IAEA Board of Governors, participation in international expert groups and its safeguards research program in support of the IAEA.”
However, successive Australian governments have used whatever influence they enjoy in support of flawed policies which undermine non-proliferation and disarmament objectives. The flawed policies can be attributed in large part to the commercial interests of the Australian uranium export industry and also to the military-nuclear alliance between Australia and the US. As Professor Broinowski (2005) notes: “Australian diplomats may argue with their American colleagues at the margins, for example, over the desirability of the US ratifying the comprehensive nuclear test ban treaty, or interpretation of the Fissile Materials Cut-Off Treaty. But what really shapes their position is the unstated but well-understood Australian Government policy that its great protector – the US – should never forfeit its overwhelming superiority over all other nations in nuclear weaponry.”
Examples of flawed policies include the focus on non-proliferation with far less attention given to the problem of disarmament by nuclear weapons states, or granting approval for reprocessing even when that is likely to result in plutonium stockpiling.
It is frequently claimed that the “stringent” conditions placed on AONM encourage a strengthening of non-proliferation measures generally, and that the more uranium exported from Australia the better because it means that a significant proportion of the world’s uranium trade is covered by Australia’s “stringent” conditions. However, by permitting the stockpiling of plutonium the Australian government is not ‘raising the bar’ but setting a poor example and encouraging other uranium exporters to adopt or persist with equally irresponsible policies. (The Australian government does not have the authority to prohibit stockpiling itself, but it does have the authority to permit transfers and reprocessing and could therefore put an end to the stockpiling of Australian-obligated plutonium.)
Successive Australian government have appeared to want to take credit for opposing stockpiling even while they grant permission to stockpile. Thus the majority (Coalition/Labor) report from the Senate Select Committee on Uranium Mining and Milling (1997) stated that: “Stockpiles of plutonium are a concern to Australia and it supports moves to avoid them.”
Australian-obligated separated plutonium is held in Japan and (unspecified) Euratom countries. There is no justification for supporting plutonium programs in Europe (such as reprocessing or the use of MOX fuel). Permission should be withdrawn for the reprocessing of all spent fuel containing Australian-obligated plutonium. At the very least, permission should be withdrawn in circumstances of plutonium stockpiling.
Australian uranium & north-east Asia
North-east Asia is a “nuclear disaster waiting to happen” according to Professor Broinowski (2003, p.261).
Japan and South Korea are major customers of Australian uranium. In the five years to mid 2004, about 12,500 tonnes of uranium were exported to Japan, and about 5,000 tonnes to South Korea. In total, exports to Japan and South Korea accounted for 40% of all uranium exports from Australia. (Uranium Information Centre, 2005.)
Australia, through its uranium sales and associated policies, is implicated in civil nuclear programs in north-east Asia and in the attendant proliferation risks and tensions. Australian-obligated nuclear materials – including separated plutonium stockpiled in Japan – could be used as fissile material in nuclear weapons. Even in the absence of a systematic nuclear weapons program, Japan’s plutonium program exacerbates regional tensions in north-east Asia. Successive Australian governments have permitted the separation and stockpiling of Australian-obligated plutonium by Japan though the bilateral nuclear agreement contains provisions for Australia to prohibit the reprocessing or the transfer of Australian-obligated nuclear materials including plutonium.
There has been some degree of high-level political support for the construction of nuclear weapons in Japan since the 1950s, motivated largely by regional concerns over China and the Korean peninsula (Leventhal and Dolley, 1999). Recent developments have added to such concerns, such as Japan’s involvement in ‘theatre missile defence’ programs (potentially complementary to a nuclear weapons program), and North Korea’s apparent pursuit of nuclear weapons.
While the construction of nuclear weapons by Japan is an unlikely development, it cannot be discounted and the assessment could change quickly, for example in the event of a North Korean nuclear test. Australian Foreign Minister Alexander Downer acknowledged in February 2005 that North Korea’s claim to have nuclear weapons would lead some people in Tokyo or Seoul to argue for nuclear weapons, and he noted that the importance of North Korea’s nuclear program was not only due to “the danger of the weapons systems themselves but also because of the risk of contributing to proliferation”. (ABC, 2005.) It can hardly be denied that Japan’s plutonium program has a similar regional impact.
Further, it is not difficult to find examples of incorrect assessments of a state’s perception of its interests. For example, ASNO’s John Carlson said in November 2002 that: “The North Koreans have to come to a realisation that building up nuclear weapons is not in their interest.” (Quoted in Koutsoukis, 2002.)
Japan could construct nuclear weapons in a short space of time because of its advanced nuclear program, its rocket/missile capabilities, and its wider scientific and technological capabilities (Miller, 2002). 
Japan’s plutonium program is of particular concern because it is a likely source of fissile material should Japan build weapons. That program involves the production of large quantities of plutonium in power reactors as a by-product of electricity generation, reprocessing spent fuel from power reactors in reprocessing plants in Europe and Japan, the stockpiling of plutonium, (largely stalled) plans for MOX usage, and a program to develop plutonium breeder reactors. 
Importantly, the separation and stockpiling of plutonium occurs in far greater quantities than can be justified by Japan’s limited use of plutonium in MOX fuel or in its troubled breeder program. Claims that the plutonium program is fully consistent with a peaceful program are met with understandable scepticism. For example, a 1992 shipment of 1.7 tonnes of separated plutonium from Europe to Japan was said to be urgently needed for the Monju breeder reactor – but when the shipment was underway it was announced that the plutonium was to be stockpiled (Leventhal and Dolley, 1999).
Diplomatic cables in 1993 and 1994 from US Ambassadors in Tokyo describe Japan’s accumulation of plutonium as “massive” and questioned the rationale for the stockpiling of so much plutonium since it appeared to be economically unjustified. A March 1993 diplomatic cable from US Ambassador Armacost in Tokyo to Secretary of State Warren Christopher, obtained under the U.S. Freedom of Information Act, posed these questions: “Can Japan expect that if it embarks on a massive plutonium recycling program that Korea and other nations would not press ahead with reprocessing programs ? Would not the perception of Japan’s being awash in plutonium and possessing leading edge rocket technology create anxiety in the region?” (Greenpeace, 1999.)
As at the end of 2003, Japan’s holdings of unirradiated plutonium amounted to 5.4 tonnes, in addition to 35.2 tonnes of civil unirradiated plutonium held overseas and 105 tonnes of plutonium in spent fuel at reactor sites and reprocessing plants. (IAEA, 2004B.)
Despite this huge stockpile of plutonium, Japan’s nuclear utilities plan to begin commercial operation of a reprocessing plant at Rokkasho in 2007. The plant will have the capacity to separate about eight tonnes of plutonium per year. It will be the first large-scale reprocessing plant in a country not currently possessing nuclear weapons.
Regardless of the intentions driving Japan’s plutonium program, it certainly enhances Japan’s capacity to quickly produce nuclear weapons. That latent potential is an ongoing source of tension in north-east Asia – it provides both an incentive and an excuse for countries such as North Korea, South Korea and Taiwan to pursue nuclear weapons programs or to steer ostensibly civil nuclear programs in such a way as to reduce the lead-time for weapons production (e.g. the development of reprocessing capabilities). It generates resentment when South Korea and Taiwan are prevented from pursuing similar policies to Japan. 
Kang et al. (2005) state that: “South Korea’s hidden actions exemplify the impulse toward proliferation that arises in response to the discriminatory treatment the United States shows to different states, permitting, for example, Japan to have tons of plutonium while South Korea may have none, and Japan to explore mixed oxide fuels for reactors while South Korea may not. The disparity in the application of ostensibly universal nonproliferation norms is felt keenly by Koreans who remain resentful of Japan’s big-power status and its colonial aggression in Korea.”
Japan’s plutonium program may be partly responsible for the series of illicit and/or unreported nuclear weapons research activities in South Korea. Conversely, Japan’s plutonium program may be partly motivated by South Korea’s nuclear program. Either way, it is clear that the nuclear industry is fuelling regional uncertainty.
Kang et al. (1995) state that: “[T]he fact that South Korea has not kept to the spirit and letter of the NPT-IAEA safeguards system stirs already troubled waters in Japan, Korea, and Taiwan about the future of their nuclear status. Japan’s security culture is already shifting away from its historical commitment to sole reliance on U.S. nuclear deterrence. The notion of a Korean bomb, whether of North or South origin, is one more factor suggesting that the nonproliferation regime is in trouble in East Asia.”
China is all the less likely to take its NPT Article VI disarmament obligations seriously because of Japan’s plutonium program – and Japan is all the less likely to abandon its program while China pays lip-service to its disarmament obligations. (For discussion on the regional implications of Japan’s plutonium program, see Leventhal and Dolley, 1999, 1999B; Kang et al., 1995; von Hippel and Jones, 1997.)
An obvious source of fissile material for a weapons program in Japan would be the stockpile of separated plutonium. In April 2002, the then leader of Japan’s Liberal Party, Ichiro Ozawa, said Japan should consider building nuclear weapons to counter China and suggested a source of fissile material: “If China gets too inflated the Japanese people will get hysterical. It would be so easy for us to produce nuclear warheads; we have plutonium at nuclear power plants in Japan, enough to make several thousand such warheads.” (Quoted in Koutsoukis, 2002.)

The plutonium stockpile is not the only potential source of fissile material in Japan (Miller, 2002, discusses the various options). However the existing stockpile would be available immediately Japan chose to use it. NPT obligations would be breached regardless of the source of fissile material (unless Japan withdrew from the NPT). The breaching of bilateral safeguards agreements (including the Australia-Japan agreement) would be of little concern given that NPT obligations were also being breached.
That much of Japan’s plutonium is ‘reactor grade’ rather than weapon grade would be of little consequence. Physicist Marvin Miller (2002) notes that: “... a study of Japanese work in such areas as high-explosive technology, inertial fusion, and production and handling of hydrogen isotopes leads me to the conclusion that they are capable of solving the problems involved in using [reactor grade plutonium] in weapons, specifically predetonation.”
Following the shipment of 1.7 tonnes of separated plutonium from Europe to Japan in 1992, far from taking action to prevent stockpiling in Japan, the then Labor government in Australia took steps to facilitate it. In a September 1993 treaty-level exchange of notes, Australia agreed to provide advance consent on a generic basis for the transfer of Australian-obligated plutonium from Europe to Japan, whereas previously case-by-case consent was required. In 1998 this advance generic consent was further extended to cover the small fraction of Australian-obligated plutonium which is not also US-obligated.
The Australian government refuses to state how much Australian-obligated plutonium has been stockpiled in Japan, but some non-country-specific figures are published. ASNO provides the following information in its 2003-04 Annual Report (Annex C): 
• 78 tonnes of irradiated Australian-obligated plutonium are held overseas, in Canada, Euratom, Japan, South Korea, USA, and Switzerland. This includes plutonium contained in spent power reactor fuel, or plutonium reloaded in a power reactor following reprocessing.
• Japan and Euratom countries hold about 600 kilograms of Australian-obligated separated plutonium. This comprises plutonium separated from spent fuel from reactors in Euratom countries and in Japan, and the separated plutonium itself is in both Euratom and Japan.
Australian consent to the separation of Australian-obligated plutonium and its stockpiling in Japan should be withdrawn on proliferation grounds. That consent should also be withdrawn on the basis of the unacceptable safety record of Japan’s plutonium/reprocessing program over the past decade.
Shipments of spent fuel from Japan to Europe for reprocessing, and the on-shipments and return shipments of plutonium, high-level waste and MOX fuel all present risks of accidents, attacks, or the theft of plutonium and its potential use in weapons. Adam Cobb, from advisory firm Stratwar.com, states: “These shipments are vulnerable targets for terrorist organisations like Al Qaeda. Part of that radioactive material is Australian-sourced and in that sense is our responsibility.” (Quoted in Koutsoukis, 2002.)
Australia’s involvement in South Korea is also problematic. The 2004 revelations of a number of undeclared activities is one concern. South Korea’s pursuit of reprocessing and breeder technology is also cause for concern. The development of reprocessing and breeder expertise has been assisted by the US Department of Energy, the IAEA and the OECD’s Nuclear Energy Agency (Burnie, 2005).
ASNO’s John Carlson says: “To simply leave our uranium in the ground would be of no benefit to anyone. And it certainly wouldn’t benefit the non-proliferation cause. It would have a neutral effect and there’s no point in that.” (Quoted in Koutsoukis, 2002.) However, using bilateral treaty provisions to prevent (or greatly restrict) the stockpiling of Australian-obligated plutonium, combined with concerted diplomacy, could reduce stockpiling. And if it failed to curb stockpiling and led to a reduction or cessation of exports, Australia would at least enjoy the credibility that would come with a principled approach to the plutonium proliferation problem.
As the situation stands, nations such as the US and Australia talk about limiting the spread of reprocessing while at the same time providing permission for the reprocessing and stockpiling of plutonium
