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OVERVIEW

The Tentative Findings of the Nuclear Fuel Cycle Royal
Commission are an interim step in the Commission’s process
before the completion of its report in May 20716. They reflect
the Commission’s current thinking on the issues it considers
to be important and the mast cogent evidence relevant to
them. They do not contain recommendations.

They are shared with the community as part of the
Commission's commitment to conducting an open process
with access to the written submissions, oral evidence and
material it considers to be significant.

Comment is saught on the Tentative Findings to better
infarm and refine the Commission’s thinking before it
finalises its findings and makes recommendations.

For details on how to comment go to www.nuclearrc.
sa.gov.au or see page 4. The closing time for respanses
to the Tentative Findings is Spm 18 March 20716.

ABOUT THE COMMISSION

The Commission was established by the South Australian
Government on 19 March 2015 to undertake an independent
and comprehensive investigation into the potential for
increasing South Australia’s participation in the nuclear fuel
cycle, specifically in four areas of activity:

« expanded exploratian, extraction and milling of minerals
containing radioactive materials

« the further processing of minerals and the processing
and manufacture of materials containing radioactive and
nuclear substances

« the use of nuclear fuels for electricity generation

« the establishment of facilities for the storage and disposal
of radioactive and nuclear waste.

The Commission’s task is to identify, from credible and
reliable sources, relevant facts as to this potential, and the
associated risks and opportunities for the South Australian
community, economy and environment. Its role is to provide
considered advice to government to inform decision-making,

not to conduct a poll on whether such activities should occur.

The Commission has approached this task by gathering
infarmation through written submissions, evidence of
witnesses at its public sessions, and its own research,

both in Australia and overseas. To further inform its

thinking, the Commission engaged organisations with

the expertise and experience to undertake detailed
assessments of the commercial viability and economic
impacts of patential nuclear activities. The Tentative Findings
draw together the major elements of that information.
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In the Tentative Findings, the Commission has not
addressed every issue raised in the written
submissions and oral evidence, nor has it identified
the submissions it has expressly accepted or rejected.

KEY TENTATIVE FINDINGS

South Australia can safely increase its participation in
nuclear activities and, by doing so, significantly improve
the ecanomic welfare of the South Australisn community.

Community consent would be essential to the successful
development of any nuclear fuel cycle activities.

The management of the social, environmental, safety and
financial risks of participation in these activities is not
beyond South Australians.

Long-term political decision-making, with bipartisan support
at both state and federal government levels, would be a
prerequisite to achieving progress.

Any development would require sophisticated planning

and consent-based decision-making, acknowledging the
particular interests and experiences of regional, remote and
Aboriginal communities.

An expansion of uranium mining has the potential to
be economically beneficial. However, it is nat the most
significant opportunity.

In an already oversupplied and uncertain market, there

would be no opportunity for the commercial development of
further uranium processing capabilities in South Australia in
the next decade. However, fuel leasing, which links uranium
processing with its eventual return for disposal, is more likely
to be commercially attractive, creating additional employment
and technology-transfer opportunities.

Taking account of future demand and anticipated costs
of nuclear power under the existing electricity market
structure, it would not be commercially viable to generate
electricity from a nuclear power plant in South Australia in
the foreseeable future.

However, Australia’s electricity system will require low-carbon
generation sources to meet future global emissions reduction
targets. Nuclear power may be necessary, along with other
low-carbon generation technologies. It would be wise to plan
now to ensure that nuclear power would be available should it
be required.



MANAGEMENT, STORAGE AND DISPOSAL OF WASTE

The storage and disposal of used nuclear fuel in South
Australia is likely to deliver substantial economic benefits to
the South Australian community. An integrated storage and
disposal facility would be commercially viable and the storage
facility could be operational in the late 2020s.

To deliver long-term benefits to future generations of South
Australians, a special arrangement such as a state wealth
fund should be established to accumulate and equitably
share the profits from the storage and disposal of waste.
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Figure 1: The nuclear fuel cycle.
Adapted image courtesy of the Department of the Prime Minister and Cabinet, Australian Government.
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THE ENERGY FUTURE

The energy sector in Australia and elsewhere

is undergoing transformation as a result of new
technologies, changes to traditional supply and demand
characteristics, and a desire to reduce carbon emissions.
This transformation presents opportunities, and needs to
be guided by stable medium-to long-term government
policies that encourage appropriate and timely
investment. Such poalicies must be based on evidence,
not opinion or emation.

The extent of the opportunities for future South
Australian participation in the global markets for uranium
ore and other nuclear fuel cycle services is highly
dependent on the policies and decisions of all nations
as to:

global policy measures adopted to address climate
change, and the speed of the implementation of
actions to transition to low-carbon energy generation

the suitability of nuclear power as an energy generation
option for local conditions

the extent and pace of the installation of any new
nuclear power plants.

The Paris Agreement negatiated at the 20715 United
Nations Climate Change Conference™

calls for signatories to adopt policies that aim to
limit any rise of the global average temperature to
‘well below 2 °C’ above pre-industrial levels and

‘to pursue efforts to limit the temperature increase
t0 1.5 °C' above pre-industrial levels

permits countries to identify their own measures
for reducing greenhouse gas emissions

does not identify a mechanism for determining
individual countries' share of reductions.

The global abatement commitments made before the
Paris conference in 2015 will not achieve the 'well below
2 °C' target. Significant additional action will be required.
The slower the abatement action taken now to effect this
transformation, the greater the action that will need to

be taken later, and the greater its costs and impact on
the global and local economy.

In addition to other measures such as energy efficiency
and demand management, it will be necessary to
significantly transform Australia’s energy sector to meet
the widely accepted global target of zero energy sector
emissions by 2050. That will be necessary to support
pathways to decarbonise other economic sectors such
as transport.
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The Australian Government does not plan to formally
review its current and any further carbon abatement
commitments before 2017,

Nuclear power is presently, and will remain in the
foreseeable future, a low-carbon energy generation
technology. A recent peer-reviewed meta-analysis of
lifecycle modelling undertaken by the National Renewable
Energy Laboratory in the United States, which was used
by the Intergovernmental Panel on Climate Change
(IPCC), concludes that nuclear power has greenhouse

gas emissions equivalent to other low-emission
technologies such as wind, solar photovoltaics (PV) and
concentrated solar thermal. Each of these technologies
has greatly lower emissions than gas, and significantly
lower again than coal. Other significant studies and
reports undertaken an a full lifecycle basis also show that
nuclear, wind and solar are low-carban technologies.

In Australia, the ability for nuclear power to contribute

to emissions reductions before 2030 is affected
significantly by the long lead time to make new capacity
operational. Should only modest progress be achieved

in emissions reductions before 2030, as appears likely
based on current achievements, more rapid action would
need to be taken to reach a net zero emissions target
from energy generation by 2050.

The politics concerning glabal efforts to reduce emissions
are fluid. It would be wise to plan now for a contingency

in which external pressure is applied to Australia to more
rapidly decarbonise. Action taken now to settle policy

for the delivery and operation of nuclear power would
enable it to potentially contribute to a reduction in carbon
emissions. While it is not clear whether nuclear power
would be the best choice for Australia beyond 2030,

itis important that it not be precluded as an option.



EXPLORATION, EXTRACTION AND MILLING

to contain features to avoid structural collapse and
limit seepage potential, and to provide for monitoring
to control seepage, and capping at closure

The activity under consideration is expansion of the current
level of exploration, extraction and milling of minerals
containing radioactive materials in South Australia.

Exploration activities for all minerals are most commonly
undertaken by remote geophysical methods and pose
low environmental risks. Where drilling occurs, if properly
applied, the current administrative and regulatory
processes are sufficient to manage the environmental

and other risks. There are always risks of non-compliance

with licence requirements, and this has occurred in
the past.

Mining and milling activities for all minerals pose risks
to human health and the environment, which need to
be managed. If expanded, uranium mining and milling
activities in South Australia would create similar risks
to those arising from current uranium mining activities.
In the case of expanded underground operations by
today’s method (see Figure 2), the risks and their
current mitigation measures are™™

the production of mine wastes, most significantly

tailings, which are deposited in engineered containment

dams—they are licensed under state law and required
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the handling of ores containing radioactive minerals,
both extracted uranium and its waste products—human
expasure is controlled through ventilation, automated
processes, protective equipment, engineered barriers
and employee monitoring

the generation of dust—monitored and controlled by
the use of filtration systems and wetting dry surfaces

the access of wildlife to acidified tailings—managed by
the use of audio and light deterrents, and fencing

the extraction and use of water to support mineral
processing—modelled before commencing activities and
monitored over time ta ensure extraction is sustainable.

Some of the environmental effects identified in current
and former mines elsewhere in Australia are more
challenging than in the arid conditions of South Australia.
In parts of South Australia, such as Radium Hill, the
uranium ore contains few sulphides. Sulphides create
conditions that allow uranium to migrate through

the environment.
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The underground uranium mining method, which is used at the Olympic Dam mine.

Image courtesy of Department of State Development, Government of South Australia.
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12.In the case of in-situ leach (ISL) mining (see Figure 3)
in South Australig, activities are presently conducted in
aquifers, which, because of their natural salinity and radon
content, have no human or stock use. The risks of ISL
mining and their primary means of management are:**

a. the potential for contamination of non-target aquifers
through acid solution migration—modelled before
extraction starts and monitored at the paints of
injection and extraction, and at nearby monitoring wells

b. the praduction of solid and liquid wastes—the salid
waste is stored in purpose-built containment facilities
and the liquid waste disposed of in the target aquifers,
where it naturally attenuates over the long term

c. the handling of radioactive materials, both extracted
uranium and its waste products—human expasure is
limited, and is monitored and controlled using protective
equipment, engineered barriers and automated processes.

13. The lessons that have emerged from the state-owned
uranium mine at Radium Hill, which closed in 1967,
and the associated treatment works at Port Pirie have
been incorporated into current regulatory frameworks,
which require™:

Uranium extraction columns

14.

a. the environmental consequences of mining activities
to be addressed in the establishment and operation of
mines and associated facilities

b. the planned decommissioning and rehabilitation of mine
sites to minimise ongoing risks to the environment

c. the separation of facilities from sensitive environments,
such as adjoining estuaries and population centres

d. an independent environmental regulator to monitor
and enforce compliance with those requirements in
accordance with internationally accepted standards.

The risk of post decoammissioning impacts from
exploration and mining is addressed by a regulator
holding a financial security or bond in the amount of the
estimated cost of remediation. The value of the bond is
usually adjusted over the mine's aperational life.

An exception to this practice is the state’s largest
mining project, Olympic Dam. Although there is provision
for closure costs in the company’s internal accounts,
the mine has been permitted by special legislation to
operate without a separate financial security being held
by government*

KEY
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Figure 3: The in-situ leach uranium mining method, which is used at the Beverley and Four Mile mines.

Image courtesy of Heathgate Resources.

6 NUCLEAR FUEL CYCLE ROYAL COMMISSION TENTATIVE FINDINGS



Given the detailed knowledge of uranium deposits in
South Australis, the similarity of geological characteristics
in the north of the state, and what is known about the
development of mineral systems, there are good reasons
for concluding that new commercial uranium deposits can
be found in the state.

The barriers to the successful exploration for those
uranium deposits—barriers that are shared with other
minerals—include™:

the extent and thickness of cover over the state's
mineral-bearing rock

the cost of drilling activities

the low probability of success in drilling in greenfield
locations

the absence of data from drilling in significant parts of
the state

the lack of widespread application of new sensing
technology

the lack of an integrated pre-competitive dataset
containing information from related drilling and sensing
activities

0 a lesser extent, the mineral’s current market price.

The South Australian Government's Plan for Accelerating
Exploration (PACE) has led to increased investment in
mining exploration. However, exploration expenditure

is cyclical. When the mineral exploration industry has
invested in projects during less favourable economic
conditions (with the support of government), it has been
better placed to take advantage of subsequent recoveries
in the markets for those commodities.

The significant barriers to the viability of new uranium
mine developments in South Australia are™:

the current low price of uranium and uncertainty
about the timing of any price increases

the costs of identifying new deposits

the requirements for regulatory approval of new
uranium mining activities from state mining and
environmental regulatars and the federal environmental
regulator. Although the approvals pracesses at the
state and federal government levels have a common
purpose, they are separate, have different timeframes,

require different information, and can result in differing
conditions being imposed on the same activity. This
has increased the anticipated costs of, and timeframes
for, regulatory approval for a new uranium mine.

Increases in the uranium price in the shart term are
unlikely given existing inventories. While the low price
has restrained greenfield exploration, recent commercial
decisions in Australia do not give a clear indication of
the future prospects of the uranium industry. While Toro
Energy is preparing to start operation of a new mine

in Western Australia, ERA has decided not to expand

its autput at its operations in the Northern Territory,
and the Honeymoon Mine is in care and maintenance.
BHP Billiton's decision not to expand Olympic Dam is
principally related to copper, the mine's main output.

South Australian uranium production in 2014/15 was
valued at about $346.5 million, with associated royalties
of $15.9 million. South Australia could in the short term
return to full capacity production levels of about SO00
tonnes. Increasing output beyond those levels would
require further investment in new production capacity.
Additional in-situ leach mining, although able to be
established mare quickly than underground mining,
would have only a modest impact. Itis unclear at this time
whether new methods of ore treatment at Olympic Dam
would result in additional output.

Even if production could be increased to meet very
optimistic demand forecasts under strong climate action
policies (such as those forecast by the International

Energy Agencu), the value of production in South Australia
by 2030 and associated royalties, while significant in
themselves, are small in terms of the state’s total revenues.
Considering the value of uranium once itis processed into
a fuel, South Australia could derive greater value from its
extraction if it were able to process uranium into a fuel
source, as explained in Tentative Findings 96-102.

Energy generation technologies that use thorium as a fuel
component are not presently commercial, nor expected
to be in the foreseeable future. Further, with the low price
of uranium and its broad acceptance as the fuel source
for the most dominant type of nuclear reactor, there is

no commercial incentive to develop thorium as a fuel.
Although South Australia possesses numerous thorium
deposits, it does not have a competitive advantage in that
resource as it does with uranium.

See also Social and community consent, page 27, Land,
heritage and respecting rights, page 22, and Risks and
challenges, page 23.
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FURTHER PROCESSING AND MANUFACTURE

The activity under consideration is the further processing
of minerals, and the processing and manufacturing of
materials containing radioactive and nuclear substances
(but not for, or from, military uses) including conversion,
enrichment, fabrication or reprocessing in South Australia.

For conversion, enrichment and fuel fabrication facilities,
the mast significant environmental and safety risks

are posed by taxic, corrosive and potentially explosive
chemicals, rather than the radioactivity of the materials
invalved. All hazardous materials used and produced in
these processes would have to be carefully managed;
however, many of these chemicals are already used and
safely managed by Australian industry.

In conversion and enrichment facilities, uranium
hexafluoride is a toxic, volatile solid, and is harmful if
directly inhaled. If it is exposed to water vapour in the air
it forms a corrosive chemical. Other corrosive, flammable
and explosive chemicals used throughout these
processes present further safety and environmental risks.
Containment barriers in these facilities are important to
manage these risks and prevent any chemical releases
into the environment. Should these barriers be damaged
or breached, there is a risk of chemical release and
damage to the surrounding environment.

If inhaled or ingested, airborne low-level radioactive
materials also present health risks to workers in further
processing facilities. These risks are managed by using
protective clothing for workers, monitoring

and containment, and ventilation and air filtering.

The risk of significant releases of radioactive materials
into the environment during normal operation at
conversion, enrichment and fuel fabrication facilities is
low. Radioactive releases during an accident are possible,
but the radiclogical consequences would be expected

to be limited due to the low radiotoxicity of the uranium
compounds involved.

Conversion, enrichment and fuel fabrication processes
(see Figure 4) produce chemical and radioactive wastes.
Techniques exist to minimise the hazardous materials in
the waste produced during these processes, such as
by filtering or 'scrubbing’ gaseous discharges, and
recavering and reusing chemicals in liquid discharges.
In the enrichment process, depleted uranium tails are

a byproduct of the manufacturing process. These tails
are produced in large volumes and require storage and
security.

8 NUCLEAR FUEL CYCLE ROYAL COMMISSION TENTATIVE FINDINGS

There is no technical impediment to providing conversion,
enrichment or fuel fabrication services in Australia.

The technology associated with chemical processing

or manufacturing is transferrable. South Australia has
the skills base to provide processing services. The
development of any services is impeded by a legislative
framework that prohibits these activities. A regulatory
structure would need to be developed to provide for
their licensing.

At present, the market for uranium conversion and
enrichment services is oversupplied. The amount of
oversupply is in contention, mainly because of the
manner in which the industry operates. Although some of
the oversupply arises from secondary sources that will
eventually diminish, excess capacity in the conversion
market is about 28 per cent, and for enrichment the
figure is about 25 per cent. There is also a sizeable
surplus in global fuel fabrication capacity. This has
depressed current prices, most evidently in prices

for enrichment, which at December 2015 were at an
historical low of USSB0 per separative work unit (SWU),
whereas the average price between 2005 and 2013 was
just above US$140 SWU.

To inform consideration of their viability, a high-level
financial analysis of processing services was undertaken
on a range of technologies, development costs and
combinations of services. The analysis shows

There are some limited circumstances in which a
standalone conversion facility in South Australia could
be viable. While a wet conversion facility is marginally
unviable in many scenarios, it is not ruled out.

It would be viable if the price for conversion services
was greater than its long-term average of USS16 per
kilogram of uranium (current spat prices are about

half that]. At the long-term average price, it would be
viable if the cost of capital was lower than the 10 per
cent used in the analysis. A dry conversion facility is
potentially viable under a range of scenarios, although it
is used commercially in only one facility internationally.

A centrifuge enrichment facility is not, on balance,
likely to be viable in South Australia as a standalone
activity, or in combination with conversion. In a range
of future scenarios, a facility utilising gas centrifuge
technology would not be viable even if prices revert
ta their long-term historical average of US$140
SWU by 2030. Private investment has not led to
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Wet conversion
The uranium oxide is pretreated using a solvent extraction process.

The conversion, enrichment and fuel fabrication processes.

laser enrichment technology being demonstrated at
a commercial scale. If laser enrichment technology
can lead to substantially lower capital and operating
costs, it would have considerable value as a potential
ecanomically disruptive technology. However, it would
require significant further private investment, with the
associated commercial risk, to realise that value.

Fuel fabrication facilities could be commercially

viable, the more profitable being those concerned
exclusively with fabricating fuel for light water reactors.
Those manufacturing fuel for pressurised heavy

water reactors are less profitable, although still
marginally viable.

Facilities delivering these services are located in countries
that have an associated domestic nuclear energy industry.
Further, particularly for enrichment and fuel fabrication,
there are substantial barriers to entry. In addition to the
vertical integration of some incumbents, the long-term
contractual arrangements between customers and service
providers deliver significant value to incumbency and
experience.

Overall, the financial assessment points to, at best,
marginal investment outcomes for facilities based on
proven technologies, and a limited range af positive
investment outcomes for facilities based on proprietary or
unproven technology. Combined with significant barriers

&,

Om

uo, pellets Pellets into fuel rods/

bundle assembly
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Dry conversion
The uranium oxide is pretreated by heating with hydrogen gas.

to entry, the current market oversupply and the uncertainty
around future growth of nuclear power generation,

there would be no opportunity for the commercial
development of further processing capabilities in South
Australia, assuming they were in competition with existing
suppliers. The position could well be different for an existing
supplier seeking ta expand its operations. Proximity of
uranium mining would not, by itself, present a competitive
advantage for conducting processing activities.

However, the concept of fuel leasing, which links uranium
processing with its eventual return for disposal, discussed
at Tentative Findings 96 to 102, may present competitive
advantages.

REPROCESSING*?

The radio-chemical processing of used nuclear fuel,

or reprocessing, is presently undertaken in countries
with domestic nuclear power generation. Reprocessing,
which separates fission products to allow the re-use of
some fuel components, is a technically sophisticated
undertaking with high capital and operational costs.
Reprocessing has proven to be a risky technology to
introduce, with two overseas facilities experiencing
significant operational difficulties. The commercial viability
of reprocessing has been undercut by the availability and
low cost of uranium.
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Without nuclear power generation, a used fuel
repracessing facility would not be needed in South
Australia, nor would it be commercially viable. On that
view it is not necessary to address its specific
environmental and health risks.

NUCLEAR MEDICINE3*

Facilities operated by the Australian Nuclear Science
and Technology Organisation (ANSTO) in Sydney for
manufacturing nuclear medicine are presently being
expanded for the production of radioactive medical
isatopes, most notably the radionuclide *°Mo, which is
used for diagnostic imaging. Considering the cost of
the infrastructure and the nature of the market, the
duplication of such facilities in South Australia would
not be profitable or cost effective.

There are opportunities, complementary to ANSTO's
activities, to make greater use of and expand the
capabilities of the cyclotron and laboratories concerned
with the manufacture of radiopharmaceuticals at the
South Australian Health and Medical Research Institute

(SAHMRI). These opportunities are in the development of
new techniques for the manufacture of radionuclides for
medicine, providing the skilling of Australian and overseas

technicians and conducting research to develop new
therapies. Manufacturing radiopharmaceuticals using a
cycloctron produces very small quantities of short-lived
wastes, which are already managed.

See also Social and community consent, page 27; Land,
heritage and respecting rights, page 22, and Risks and
challenges, page 23.
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ELECTRICITY GENERATION

The activity under consideration is the establishment and
operation of facilities to generate electricity from nuclear
fuels in South Australia.

Nuclear power plants are very complex systems,
designed and operated by humans, who can make
mistakes. There have been three major accidents in
nuclear power plants invalving the release of radioactive
material into the environment: Three Mile Island in 1979,
Chernobyl in 1886 and Fukushima Daiichi in 20171,

The broader health impacts are discussed in Tentative
Findings 122-124.

Each accident has been thoroughly and credibly investigated
to determine both causes and lessons to be learned.

The accident at Three Mile Island in the United States
was started by the erroneous closure of valves on the
water supply to the reactor’s cooling system. The reactor
shut down automatically, but there were failures in the
emergency coaling systems, which caused the melting
of fuel. As a result, fission products were released to the
reactor building and very small amounts of radioactivity
were released externally. Water flow was restored to allow
coaling. No deaths or injuries resulted. The Chernobyl
accident in Ukraine was caused by the deliberate
overriding of safety systems in a so-called test, which
exposed grossly deficient palicies and guidelines for
operational safety and the absence of any safety culture.
A critical design flaw, not present in new commercial
reactor designs, led to an increase rather than a decrease
in fission heat production as the core temperature rase.
Ultimately there was a chemical explosion that caused
the death of two workers and caused the release of

a significant amount of radioactive material into the
environment.

An examination of the Fukushima Daiichi accident in
Japan revealed

critical weaknesses in plant design, and in emergency
preparedness, in the event of severe flooding caused
by a tsunami

weaknesses in Japan's regulatory framework in terms
of both a lack of regulatory independence and multiple
decision-makers, which obscured lines of responsibility

the absence of an appropriate safety culture within
the reactor operatar, the nuclear regulator and the
government. This resulted in a number of unchallenged
assumptions, including that the plant was so safe that
an accident of this magnitude was simply unthinkable,

and that there would never be a loss of all electrical
power at a plant for more than a short time.

The lessons learned from the design, siting and cultural
factors that contributed to these accidents have been
applied to new developments. These factors pose less

of a risk today were nuclear power to be contemplated

in South Australia. Yet there can be no guarantee that
accidents will not occur again. While the consequences
are severe, such accidents are rare given there is 16 000
continuous years of nuclear power plant operation in

33 countries. The risk of nuclear accident should not of
itself preclude consideration of nuclear power as a future
electricity generation option.

Nuclear power is a mature, low-carbon electricity
generation technology. Although established nuclear
power plant designs have operated for many decades,
new designs continue to be developed and explored.
Nuclear power's deployment is characterised by large
upfront capital costs and long periods of construction
and operation. It offers high capacity and reliability,
but typically lacks the ability to follow the peaks and
troughs of a highly variable demand profile.

While the technology to develop a nuclear power plant
could be readily transferred from experienced commercial
vendars, careful consideration would need to be given

to the geophysical characteristics necessary for plant
operation. Water requirements for a nuclear plant are
significant, even when dry cooling techniques are
employed. Current designs would necessitate access to
seawater for cooling.

If nuclear power were to be developed in South

Australia, 8 proven design should be used that has

been constructed elsewhere, preferably on multiple
occasions, and should incorporate the most advanced
active and passive safety features. This is likely to include
consideration of small modular reactor (SMR) designs,

but exclude for the foreseeable future fast reactors and
other innovative designs because

the generating capacities of SMRs would be attractive
to integration in smaller markets, such as in South
Australia and in off-grid applications. The commercial
deployment of one or more light water SMR designs

is likely overseas within the next decade. If successful
this would provide credible evidence as to capability
and costs
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fast reactors or reactors with other innovative designs
are unlikely to be feasible or viable in South Australia in
the foreseeable future. No licensed and commercially
proven design is currently operating. Development to
that point would require substantial capital investment.
Moreover, the electricity generated has not been
demonstrated to be cost-competitive with current light
water reactor designs.

The future viability of nuclear power, as for any generation
source, can only be analysed as part of the electricity
supply system in which it would be integrated.

The National Electricity Market (NEM), which supplies
electricity to South Australia and states other than
Western Australia

is carbon emissions intensive

predominantly comprises ageing centralised generators
that have low operating costs with fully amortised
capital costs

does not require generation sources to bear the costs
of their carbon emissions

is subject to government interventions directed at
lowering carbon emissions, which are nat technology
neutral nor have been demonstrated to achieve a low
carbon system with the lowest overall cost.

Low average wholesale prices and relatively flat average
demand forecasts for the NEM present challenges to the
viability of any new electricity generation infrastructure
suited to baseload supply.

The following characteristics of the South Australian
region of the NEM could affect the viability of any current
or potential new baseload generator, such as a nuclear
power plant

The annual demand profile is characterised by peaks
which substantially exceed average daily demand,
which results in a third of South Australia’s generation
mix being used less than 200 hours annually.

The daily minimum demand for electricity has been
falling as a result of increased penetration of solar
photovoltaics (PV). Yet solar PV has had little effect on
peak demand requirements.

Total demand is small, with low expected short-and
medium-term growth, such that a very large generator
would supply a large portion of demand.
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There is substantial, and growing, intermittent
generating capacity, which relies on interstate coal
generation and peaking gas generation to continuously
balance supply and demand.

The penetration of wind and salar PV has altered the
operational characteristics of existing gas and coal
generation from baseload to load following.

South Australia’s relative isolation from the wider NEM
due to limited transmission interconnection inhibits the
import and export of electricity.

Relative to other regions of the NEM, South Australia
has one of the highest average wholesale prices and
some of the greatest price volatility.

Future network infrastructure, generation, services and
demand in the NEM will be affected by factors such as
federal government palicy, changes in technology, and
economies of scale in production and consumption.
There is considerable uncertainty about how these
factors might change. While the expected downward
trend in the cost of renewable technologies to 2030
has been factored into assessments in estimating the
changing mixture of generation in the NEM, the cost of
nuclear is assumed to remain unchanged.

Given that uncertainty an assessment of the viability

of establishing a nuclear power plant in South Australia
requires investigation of existing large and potential

new small nuclear plants, the impact of additional
renewable capacity, the penetration of electricity storage
technologies, and likely wholesale electricity prices.

In the case of wholesale electricity prices, this includes
addressing the potential impact of policies reflecting both
maderate and strong emissions abatement targets across
the Australian economy.

Based on analyses addressing these issues, it can be
concluded that**:

on the present estimate of costs and under current
market arrangements, nuclear power would not be
commercially viable to supply baseload electricity to
the South Australian subregion of the NEM from 2030
(being the earliest date for its possible intraduction)

it would not be viable

i. on a range of predicted wholesale electricity prices
incorporating a range of possible carbon prices

ii. for both large and potentially new small plant designs

iii. under current and potentially substantially expanded
interconnection capacity to Victoria and NSW



iv. on a range of predictions of demand in 2030,
including with significant uptake of electric vehicles

nuclear would be marginal in the event of a lower cost
of capital that was typical for the financing of public
projects and under strong climate action palicies.

Off-grid nuclear power also is unlikely to be viable in
South Australia in the foreseeable future because of
low demand, even assuming optimistic growth of mining
activities, and the likely location of that demand.

There is considerable optimism about the patential

of renewable technalogies to meet South Australia’s
electricity needs. This is in part justified by rapid declines
in the cost of electricity generated from these sources.
If further substantial reductions in cost are realised,
renewable generation and storage will be able to meet

a significant proportion of demand, with the size of
their share depending on their costs. However, even on
anticipated substantial reductions in costs, renewables
alone (wind, solar PV and storage) will not provide the
lowest cost mix of generation. Modelling which takes
account of reductions and the effect of potential strong
climate action policies suggests that the low cost mix
involves a substantial fraction of demand being met by
gas generation.

While nuclear generation is not currently viable,

it is possible that this assessment may change.

[ts commercial viability as part of the NEM in South
Australia under current market rules would be improved if:

a national requirement for near-zero CO? emissions
from the electricity sector made it impossible to rely on
gas generation (open cycle gas turbine and combined
cycle gas turbine) to balance intermittency from
renewable sources

the intermittency of renewables could not be
adequately supported by cost-effective storage at
scale, or by new demand sources such as power to
fuel, which converts surplus power into a transport
fuel source

transmission system augmentations required
to support substantially greater wind generation
and commercial solar PV were mare expensive
than anticipated

the costs and risks associated with demonstrating and
integrating carbon capture and storage with fossil fuel
generation at scale were greater than anticipated

current capital and operating costs of nuclear plants
were substantially reduced, which would require
overcoming complexities and inexperience in project
construction. Some reductions in costs have been
partially demonstrated for recent plants constructed
in China, but not yet in Eurape or the United States

changes to government policy resulted in

i. 8 price on carbon emissions in the economy
(including from electricity generation)

ii. finance at costs lower than that available
on the commercial market (that is, a form of
loan guarantee)

iii. long-term revenue certainty for investors.

The challenges to the viability of nuclear power
generation under current market conditions in South
Australia should not preclude its consideration as part of
a future energy generation portfolio for the NEM.

There is value in having nuclear as an option that can

be readily implemented.

A future national electricity supply system must be
designed to be low-carbon and reliable at the lowest
possible system cast. Resolving this ‘trilemma’ will be
difficult and will likely require government policies to be
carefully considered. Australian and overseas experience
suggests market intervention can have unintended
consequences.

There are many combinations of generation technologies
for a future low-carbon electricity system: it is not

a simple choice between nuclear or renewables.

A combination of technologies and approaches is likely
to be required. Each technalogy and approach will offer
relative advantages and disadvantages in terms of
emissions intensity, reliability and cost.

Identifying whether a particular generation portfolio will
deliver electricity at the lowest possible cost requires
an analysis of the future cost of the system as a whole.
[tis not sufficient to compare the levelised cost of
electricity (LCQOE) for different forms of generation in
Australia. For example, LCOE does not account for

the costs of transmission and distribution, which are
substantial elements of the electricity supply system.

At present, there is na analysis of a future NEM that
examines total system costs based on a range of credible
low-carbon energy generation options. Such an analysis
would be required before it could be asserted that any
option would deliver reliable, low-carbon electricity at the

NUCLEAR FUEL CYCLE ROYAL COMMISSION TENTATIVE FINDINGS 13



lowest overall cost—with or without nuclear power.
That analysis must be based on the realistic prospects
of the commercial and technical viability of relevant
generation options, bearing in mind that®”:

tidal and geathermal energy sources remain
commercially unproven at scale in Australia. In the
case of geothermal, there are unresolved technical
challenges in rock fracturing and commercial
challenges given the substantial cast of drilling.

The extent of the commercial deployment of biomass
is significantly affected by the alternative value of the
resource, its low energy density, and the cost of

its transport

carbon capture and storage (CCS) integrated with new
fossil fuel plants remains commercially unproven at
scale internationally and in Australia, and would require
significant public investment to achieve

battery technalogies for on-grid storage are scaleable
but have not been commercially deployed in Australia
as they are not yet cost competitive with other
established means of supply. The economics of their
deployment may be improved by falling costs and rising
retail prices for electricity. Pumped hydro, another

form of storage, may be viable in South Australia

but presents significant siting and environmental
challenges in new locations.

A critical issue awaiting determination in a total systems
cost analysis of a future NEM is whether nuclear could
lower the total costs of electricity generation and supply.
That could arise if a system, including nuclear, is able ta
reduce the cambined costs of the

overcapacity that must be incorporated into generation
because of the intermittent nature of some renewables

additional transmission and distribution infrastructure
required to connect and support remote and distributed
generation sources.

See also Social and community consent, page 27; Land,
heritage and respecting rights, page 22, and Risks and
challenges, page 23.
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MANAGEMENT, STORAGE AND

DISPOSAL OF WASTE

The activity under consideration is the management,
storage and disposal of nuclear and radioactive waste
from the use of nuclear and radioactive materials in power
generation, industry, research and medicine (but not from
military uses).

The activity of storing and disposing of wastes produced
domestically from industry, research and medicine
presents different risks and opportunities than storing
and disposing of international used fuel and intermediate
level waste from power generation. They need to be
addressed separately.

The safe management, storage and disposal of Australian
and international waste require both social consent

for the activity and advanced technical engineering to
contain and isolate the waste. Of the two, social consent
warrants in planning and development much greater
attention than the technical issues.

AUSTRALIAN LOW LEVEL AND
INTERMEDIATE LEVEL WASTE

Australia holds a manageable volume of domestically
produced low and intermediate level radioactive wastes.
These low level wastes comprise contaminated soils,
decommissioning waste from research reactors, and
equipment and laboratory items fram the operation

of Australia's research reactors and medical facilities.
The intermediate level wastes include vitrified (glass)
waste from reprocessed research reactor fuel and some

materials from the decommissioning of research reactors.

The wastes result from science, medicine and industry,
the products of which have served current and past
generations of Australians.

Low level waste mostly contains radionuclides (an atomic
nucleus that emits radiation) with short half-lives.

This means it requires containment and isolation from
the environment for up to a few hundred years to reach
background (natural) levels. Low level waste does not
generate heat. Intermediate level waste needs a greater
degree of containment and isolation than low level
waste due to its higher radioactivity and possible

higher proportion of long-lived radioactive materials.

It requires shielding during storage and transport. It does
not generate significant quantities of heat. Both types
of wastes are solids at the point of disposal.

The federal government controls and manages most
Australian low level and intermediate level waste.

The balance of national waste is managed by state and
territory governments and, while not insignificant in
volume, is of smaller proportion. At present, Australian low
level waste is stored in a significant number of facilities
in each state, including universities, hospitals and by
industry, pending final disposal. While these storage
facilities are licensed for this purpose, they are managed
by organisations whose primary function is not the
storage and disposal of radioactive waste. There appear
to be advantages in terms of managing long-term risks
in a purpose-built, centralised facility.

Many countries, including Finland, France, Hungary,
South Africa, South Kores, Spain and the United Kingdom,
have developed and operate purpose-built low level
waste repositories. These repositories handle volumes far
greater than exist in Australia. New facilities are currently
being planned in other countries including Belgium.

Repositories have been developed on a range of sites
and in a variety of climates—many of which are much less
favourable than conditions in South Australia. The designs
of those facilities have been adapted to suit those
conditions. There is substantial experience in their design,
management and operation, and in the case of France,
their closure, which has informed applicable international
standards. The performance of those facilities in providing
long-term isolation and containment is assessed during
their operation.

The disposal of low level and short-lived intermediate level
waste need not rely on the technical characteristics of the
site. There is no need for a perfect site; rather, a sufficient
one. The emphasis is placed on a facility design that is
engineered with sufficient barriers that, in combination,
provide for long-term containment and isolation of
radionuclides. When disposed of in near-surface facilities,
the risks of migration of such radionuclides into the natural
environment is managed by

disposing of the waste in solid and insoluble form
containing the waste in a purpose-built package

adding a further steel or concrete barrier around the
waste container

designing and building the facility in a way that retains
the waste and prevents moisture ingress from the
natural environment.

Madern waste facilities incorporate such controls.
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A key element of their successful development has been
an acceptance that a society that creates wastes has an
obligation to manage it. Successful development in recent
times has involved an acceptance that 8 community

that hosts a facility to manage and dispose low and
intermediate level waste should be recompensed for the
service it pravides to society as a whole.

The federal government is currently managing a

process ta identify a site for the centralised, long-term
disposal of its low level and intermediate level waste.

The Commission is not considering the propased storage
and disposal of that waste while that process is underway.

In the event that the process currently underway is
unsuccessful, there is no reason that a community

in South Australia, on the principles outlined in these
findings in relation to social and community consent,
ought not consider and be informed about the hosting of
such a facility.

INTERNATIONAL USED FUEL (HIGH LEVEL
WASTE) AND INTERMEDIATE LEVEL WASTE

Following its discharge from a reactor, used fuel
comprises ceramic uranium material which remains
sealed in its metal cladding. It generates heat and is
highly radioactive and hazardous. The principal concern
is the potential for radionuclides to migrate from the used
fuel into the natural environment, where they could be
inhaled or ingested by humans and other arganisms. That
hazard diminishes over time. Within SO0 years, the most
radioactive elements have decayed. However, because
of its radioactivity, used fuel requires isolation from the
environment for many hundreds of thousands of years.

There is international consensus that geological disposal
is the best technical solution for the disposal of used fuel.
Two countries, Finland and Sweden, have successfully
developed long-term domestic solutions. That success
has been both in gaining social consent for a facility and
in developing an engineering and technical solution that
has been licensed to safely provide for disposal over a
long period. The more advanced of the two projects will
start receiving used fuel early in the next decade.

In these facilities, the risk of the radionuclides migrating
into the environment is managed by the geology in which
the facility is situated as well as its engineered barriers
(see Figure 5).
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Each facility is sited in geological conditions that naturally
limit the potential pathways for migration. While it is not
possible to know the geological and climatic conditions in
the distant future, reasonable predictions of such future
behaviour have been made from careful study of the
particular geological formations over much longer periods
in the past. Safety analysis has included an assessment
of the barrier performance in a range of scenarios of
possible future events over one million years. Geological
analogues or observed natural conditions in similar ore
bodies or materials provide additional confidence.

Engineered barriers are designed to work in combination

to greatly delay the exposure of the fuel to groundwater
and ensure that if the radionuclides migrate into the natural
environment, the level of radioactivity would be below that
produced by natural sources. Engineered barriers include’:

waste being in saolid form—either retained in the ariginal
spent fuel ceramic or incorporated into a solid matrix.
This could be a glass structure (known as vitrified
waste), a ceramic or a synthetic rock (such as Synroc)

solid waste being contained inside a purpose-built
package to protect it from mechanical loads

the package being deposited inside an additional
container to prolong containment

the use of a buffer to impede maisture ingress and
thereby reduce corrosion

the use of backfill and plugs to provide structural
support to the tunnel and impede groundwater flow

the facility being designed and constructed in a way
that acts as a geological barrier.

For the management of used fuel and intermediate level
wastes, South Australia has a unique combination of
attributes which offer a safe, long-term capability for the
disposal of used fuel. They include”:

the underlying Archaean geological structure,
the Gawler Craton, at an appropriate depth for disposal

low levels of seismic activity overall and, in some
parts, very low levels relative to elsewhere in the world

an arid environment in many parts of the state

a mature and stable political, social and
economic structure

pre-existing sophisticated framewaorks for securing
long-term agreement with rights holders and the
broader community.
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Figure 5: The KBS-3 type multi-barrier system for the containment and isolation of spent nuclear fuel in a deep geological repository.

Image courtesy of Posiva Oy.

79.The storage and disposal of international used fuel and
intermediate level waste in 3 South Australian location
are likely to be technically feasible. However, detailed
investigations to demonstrate suitability would be
required once prospective sites were identified.
Siting a facility—which is not part of the Commission’s
Terms of Reference—would require sophisticated
planning and consent-based decision-making outlined
in Tentative Findings 103 to 111.7*

80.The timeframe for the development of a geological
disposal facility for used fuel an the Finnish and Swedish
models is long. These successful projects have taken
more than 30 years to develop—although the facilities
were not required before that time and the dispaosal
methods and technology were being investigated
concurrent with implementation. Any future proposal
could draw on these experiences to reduce licensing and
construction timeframes.”

IN WHAT CIRCUMSTANCES IS THE ACTIVITY VIABLE?

81. Globally, there are significant quantities of used fuel
from nuclear reactors in temporary storage awaiting
permanent disposal, including in the Asia-Pacific region,
far example, in Taiwan, Japan and Korea. In 2015,
there were global inventories of 390 000 tonnes heavy
metal (tHM) of used fuel and reprocessed waste, and
about 9.9 million cubic metres (m?) of intermediate
level waste in storage. The quantities will grow as these

countries continue to rely on nuclear power as a source
of generating low-carban energy. By 2090, the amount of
used fuel is projected to be mare than 1 million tHM.”®

82.International conventions require that countries generating
used fuel must address its management domestically;
however, the development of international or regional
solutions for disposal are permitted. While there are
international models that address the transfer of hazardous
waste between countries, there are no operating models
for the commercial transfer of used fuel for dispasal.
Any proposal to store and dispose of used fuel in South
Australia would require agreements between customer
countries and both the federal and state governments.”®

83.Used fuel is an issue of global concern and, like other
countries that participate in its supply chain, Australia
has a direct interest in””:

preventing nuclear weapons praliferation
maintaining the security of nuclear materials
assisting other countries to lower carbon emissions.

Australia would derive a reputational and financial benefit
by assisting other countries in providing a disposal
solution for used fuel.

84.Given the quantities held by countries that are yet to find
a solution for the disposal of used fuel, it is reasonable
to conclude that there would be an accessible market of
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sufficient size to make it viable to establish and operate
a South Australian repository.

There is no existing market to ascertain the price a
customer may be willing to pay for the permanent
disposal of used fuel. Willingness to pay may be inferred
from several sources, including”:

the financial costs that a utility might otherwise incur
in staring and disposing af used fuel

the substantial funds held and provisions made for the
future management, storage and disposal of used fuel
by countries with nuclear plants

the cost of alternative strategies invalving reprocessing

reductions in project risk and the resultant cost of
capital by having reliable, fixed-cost waste disposal

distress payments to avoid plant shutdowns.

In conducting an analysis of viability, a conservative
baseline price for permanent disposal is $1.75 million per
tHM for used fuel and $40 000 per m® for intermediate level
waste. Those figures take account of the lowest willingness-
to-pay figure, establishment, operational and post-closure
costs. They are not a recommended price, and a higher
figure could be negotiated in a range of circumstances.

A complete storage and disposal concept would comprise
the following integrated facilities

an above-ground interim storage facility which
temporarily houses purpose-built packages or
‘casks’ made of metal or concrete that contain used
fuel and intermediate level waste. The area required is
2.5-4 square kilometres

a separately located, secure, underground repasitory
facility comprising a series of tunnels into which
specially designed canisters containing used fuel and
intermediate level waste are deposited for permanent
disposal (see Figure 6). Such a facility would have a small
surface footprint relative to its underground area.

The underground area would depend to a very significant
degree on the facility's design and the characteristics of
the used fuel and intermediate level waste.

Financial assessments suggest such integrated facilities
with the capacity to store and dispose of 138 000 tHM

of used fuel and 390 000 m? of intermediate level waste
operating aver about 100 years would be highly profitable in
a range of scenarios. Those volumes represent about 13 per
cent of the prajected global fuel inventory, based on a very
conservative waste assumption that restricts the number
of operational reactars to the current number planned to be
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in operation in 2030, with no additions. Based on financial
assessments, such a proposal is viable even assuming®"

substantial contingencies for large cost overruns
smaller market share

the receipt of a significantly lower price for providing
a disposal option for used fuel and intermediate
level waste.

Such integrated facilities remain highly viable despite
the anticipated long lead-times involved in their
development and construction. The baseline analysis
adopts the following timeframes:

imports of used fuel with interim storage and
associated revenues commencing at year 11 after
the project decision

transfers from the interim store to the geological disposal
facility commencing 28 years after the project decision

imports of used fuel and intermediate level waste
ending 83 years after the project decision

post-closure monitoring phase for the geological facility
commencing 120 years after the project decision.

Such facilities would need to be controlled and owned

by government because of the long-term nature of the
activity and the need to secure the long-term trust and
confidence of customer countries. Further, because the
society would carry the risks of the activity in the long
term, it is entitled to the significant benefits. This does not
mean the government would be precluded from sourcing
appropriate private sector operational expertise.

Financial assessments suggest that the integrated
facilities could generate:

total revenue (in undiscounted terms) of more than
$257 billion, with total costs of $145 billion

expressed in annual terms, total revenue of more than
S5 billion a year for the first 30 years of operation
and about $2 billion a year until waste receipts are
notionally planned to conclude

over the life of the project, a net present value of profits
(the amount that would be accepted today for a stream
of future payments) of more than $57 billion (at the
intergenerational discount rate of 4 per cent)

approximately 1500 full-time jobs during a construction
period of about 25 years, peaking to about 4500,
and more than 600 jobs once operations begin.



An illustration of Posiva’s repository for the disposal of spent nuclear fuel at Olkiluoto, western Finland.
Image courtesy of Posiva Oy.

Investing in such facilities would have additional benefits
for the whole South Australian economy. Modelling that
analyses the economy-wide effects of investmentin
waste storage and disposal facilities suggests the addition
to gross state product would be about S per cent by
2029-30 ($16.8 billion). The effect on employment would
be about 9600 jobs by 2029-30 (including the direct
employment numbers in the previous Tentative Finding).
Substantial benefits are estimated to continue to
2049-50 and beyond, when revenues and interest are
invested in projects in South Australia.

Given the intergenerational nature of the proposed
activity, it would be essential to develop enduring
mechanisms to ensure that benefits are shared across
the community. It would be necessary to

manage the proceeds of these activities for the benefit
of current and future generations of South Australians.
This would require a special mechanism, such as a
state wealth fund. Such a mechanism would need to
be legislatively segregated from consolidated revenue
to ensure it delivered continuous benefits over the
long term. The value of the fund would be substantial.

For example, assuming profits accrue at a compound
rate of 4 per cent and that 50 per cent of interest
income earned each year remains in the fund, it would
grow at more than $6 billion a year for more than

70 years (including interest) to reach about $445 billion
before notional waste deliveries are planned to cease

establish a separate fund, in addition to the state
wealth fund, to finance decommissioning, remediation,
closure and long-term monitoring activities. Provision
has been made in the financial assessment for a fund
to start in year 45, which would generate about

$32 billion by year 83 to apply to the closure and
ongoing monitoring of facilities

develop an associated scientific research group

focused on the long-term characteristics of used fuel;

on processes for its management, storage and disposal;
and on possible future use. It also would be necessary to
establish an underground research laboratory that could
be integrated into Australia’s existing nuclear research and
expertise capability. It could serve a global client base.

The capital costs for the facility would not require
significant state investment if a pre-commitment to
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accept used fuel was secured. A separate analysis
suggests that the capital costs of 8 minimal-scale facility
would be met by a pre-commitment of 15 500 tHM of used
fuel (about one-ninth of the amount used in the financial
analysis to determine viability) at $175 million per tHM.

As the storage and disposal of used fuel are presently
prohibited in South Australia and unlawful without
approval under federal laws, legislative amendments
would be required and regulatory arrangements would
need to be developed for the licensing, management
and operation af a facility. There are, however, regulator
models in other countries from which Australian
regulations could be developed.

FUEL LEASING

Storage and disposal of waste potentially offer a pathway
to engaging in ather fuel cycle activities in South
Australia through the business model of fuel leasing.

Fuel leasing has been proposed in oral evidence and

a number of submissions. At its simplest, the concept
involves a take-back option for fuel supplied to a utility
operating a nuclear plant. Ownership of fuel is maintained
by one entity. It removes for the utility the significant
operational cost of staring and managing used fuel over
the long term. It might also help secure contracts for the
storage and disposal of used fuel.

The fuel leasing concept is not new and has generated
global interest, including endorsement by the
International Atomic Energy Agency Expert Group on
Multilateral Approaches to the Nuclear Fuel Cycle. It has

initially, a focus on storage and disposal of waste

second, the sale of uranium, with agreement to dispose
of used fuel, to utilities that have existing commercial
arrangements for conversion, enrichment and fuel
fabrication services

finally, the development of international partnerships
to establish South Australian facilities undertaking
conversion, enrichment and fabrication, including the
participation of thase using these services.

The most mature commercial processing technologies—
wet conversion and centrifuge enrichment—would be

a logical starting point for linking with the storage and
disposal of waste. Although the assessments suggest
that these processing options are marginal or not viable
on a standalone basis, integration as part of fuel leasing
might substantially alter the business model.

They should be carefully considered because they
provide broader economic advantages in the form of new
highly skilled employment and associated technology
transfer opportunities.

The economic analysis suggests fuel leasing, comprising
conversion and enrichment facilities in South Australia,
would provide modest additional economic benefits to
the conduct of waste storage and dispasal activities
alone. Assuming both conversion and enrichment were
established, modelling suggests the addition to gross
state product would be about 0.5 per cent in 2029-30
($900 million) and an increase in employment of
approximately 1000 by 202S9-30. Those benefits would
continue for the operating life of those facilities.

See also Social and community consent, page 27, Lang,
heritage and respecting rights, page 22, and Risks and
challenges, page 23.

the potential to strengthen non-praliferation efforts,
but is yet to be commercially applied outside Russia.

Fuel leasing based on an operating storage and disposal
facility might resolve some of the significant economic
barriers to new entrants seeking to provide global
conversion, enrichment and fabrication services.

The decision to progress any uranium processing aspect
of fuel leasing would predominantly be s commercial
one. Bearing in mind the significant capital and time
required to establish conversian, enrichment and fuel
fabrication facilities, and the current oversupply of these
services, a staged process to the development

of any fuel leasing program would seem to have the
best prospects for success. Such a staged approach
might involve:
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SOCIAL AND COMMUNITY CONSENT

Both social consent and community consent must be
obtained for any new nuclear activity to commence in
South Australia.

Social consent means obtaining broad public support
culminating in legislative endorsement of an activity by
the relevant parlisment Sacial consent and an associated
process of public engagement would be necessary for:

the repeal or amendment of laws which prohibit
the establishment of types of nuclear facilities in
South Australia

the establishment of regulation to facilitate the
potential undertaking of those activities.

In relation to a specific proposal, obtaining community
consent, that is, informed agreement from an affected
community, extends beyond meeting obligations to
specific rights holders (such as landowners or native
title holders or claimants). However, the scope of the
relevant ‘community’, and what ought to constitute
‘consent’ from that community, will vary depending

on what is propased, who is affected, how they are
affected and for how long. Community consent does not
require unanimity.

An expansion of uranium mining would involve the
continuation of a lawful activity. The South Australian
community has longstanding experience with mining,
including uranium mining. Uranium industry participants
are well aware of the importance of community consent
to maintaining current operations, and the significance
of broader support to any new proposal. No additional
measures to further regulate community consent or
community engagement with respect to new uranium
mining projects appear required.

Achieving community consent has proven to be a
significant challenge for all countries considering

the development of a new type of nuclear facility.
Approaches that focus on technical considerations
relevant to the siting and development of the project,
without an equal or even greater emphasis on
systematic engagement with the community, have
invariably failed.

Successful processes for engaging with a community
to seek consent for a new type of nuclear facility have a
range of key characteristics, such as

transparency of the decision-making framework
and requirements for licensing and approval, and a
willingness to adapt that framework as necessary to
meet new or unforeseen developments

a willingness to accept longer community
engagement timeframes than usual for typical
developments and avoid fixing arbitrary interim
deadlines

early and deep engagement with local communities
to build their knowledge and understanding using a
partnership model between the proponent and the

community

an ability for local communities to engage in 8
learning process abaut hosting a facility without
being required to commit to the facility

resourcing of a community organisation to:
i. deliberate and meet in relation to the proposal

ii. engage independent scientific advisors to assist
itin relation to issues of importance and to review
scientific information

the presence of a trusted, experienced regulator to
license the propasal

a regulator that is accessible to the community and
willing to provide information on both the regulatory
process and its decision-making, the proposal and its
views an that proposal

the availability of scientific evidence and, where
necessary, multiple, corroborating badies of evidence
to demonstrate the effectiveness of steps taken to
address risks

provision of a range of benefits, identified as important
by the community, for the service it provides to the
wider society for hosting that facility

consistency of individuals invalved in the development
and delivery of those projects.

Any engagement process with a potentially affected
community needs to be designed with an understanding
of and respect for the way in which that community has
formed its views in the past. Relevant opinion leaders and
historical events need to be identified and acknowledged.
Provision of technical information needs ta be
accompanied by the opportunity for that information to
be absorbed and debated in the community.

Applied to the South Australian context, the impact

of atomic weapons testing at Maralinga in the 1950s
and 1960s remains very significant to many people.
Those tests, and the subsequent actions of successive
governments, have left many Aboriginal people in
particular with a deep scepticism about the ability of
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government to ensure that any new nuclear activities
would be undertaken safely. Many Aboriginal South
Australians are generally cynical about the motivations of
government, and its capability to deliver on commitments.
As a result, many groups have communicated to the
Commission their unwillingness to contemplate any
further nuclear activities. Recognition of these views
would be important in planning for, and community
engagement on, any proposal.

As part of 8 community engagement process, there

are established and sophisticated frameworks through
which Aboriginal communities in South Australia should
be approached. These framewarks have successfully
supported consideration and deliberation on complex
issues to secure decisions in the communities' long-term
interests. This experience should be incorporated in any
community engagement process, as follows

Any progress towards an activity is based on a principle
of negotiation in good faith and on equal terms.

There is a common and realistic understanding as
to both the risks and opportunities of the proposed
activity—it is essential that benefits are not oversold
and risks are not underestimated.

There is early engagement with interested native title
holders and the local community about a proposed
activity, including preparing a framewark for further
engagement.

The proposals place particular emphasis on long-term
risks and opportunities.

The communication process is agreed by the
community and is:

i. as far as possible, face to face

ii. intelligible, objective and supported as required by
interpretation, trusted advisors, and site Visits to
similar facilities.

Realistic—and potentially longer than usual—
timeframes are set for the community engagement
process and decision-making.

The community is supported to make its own
decision—whether yes or no—free from the influence
or pressure of the proponent or lobby groups with their
own agendas.
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LAND, HERITAGE AND
RESPECTING RIGHTS

The Commission has received many submissions that
underscore the deep connection that Aboriginal people
have with the land and their responsibility for its care.
That strong relationship with land is central to the way
that Aboriginal South Australians have considered
projects, including proposed nuclear activities. Itis critical
that a proponent of any nuclear project understands and
respects that connection.

To the extent that any project would be proposed on land
in which there are Aboriginal rights and interests, including
native title rights and interests, they must be respected.

It would be essential to engage early.

Some projects create the potential for disturbance of
sites of Aboriginal cultural or heritage significance.
There are existing regulatory mechanisms for the
protection and preservation of heritage. The Aboriginal
Heritage Act 1988 (SA) would apply to protect heritage
in relation to any future nuclear developments.

This excludes mining operations at Olympic Dam, to
which a specific regime applies under the Indenture
Act, the Olympic Dam Agreement, and a registered
Indigenous Land Use Agreement under the Native Title
Act 1993 (Cth). Further, Aboriginal heritage is protected
by the mining licensing process, including the Program
for Environment Protection and Rehabilitation, which is
required to obtain an exploration or mining licence.

From a practical standpaint, bearing in mind the
concerns expressed in Many submissions about
potential risks to heritage and culture posed by
developments, any proponent must:

ensure those with knowledge and responsibility for
heritage in a community clearly understand the nature
and extent of a proposal

establish processes that exhaustively identify what
must be pratected

provide for negotiation about proposals to
accommaodate concerns about heritage

ensure that what is agreed is legally binding.

Early engagement with a community regarding those
protections will be essential to building a meaningful
relationship that may facilitate community consent for
a project.



RISKS AND CHALLENGES

RADIATION RISKS™?®

The national radiation safety regime in Australia sets
annual limits on the amaunt of ionising radistion that can
be absorbed (in ‘doses’) by workers and the public. For
the public, the limits are significantly lower than what an
average Australian might expect to receive from natural
sources in any year or from certain medical procedures,
such as CT scans and xrays. Background radiation relates
o the natural and artificial sources that all people are
exposed to on a daily basis. These exposures can vary
greatly depending on an individual's location. Projects

or activities that have the potential to result in radiation
releases to the environment are also assessed for their
potential impact, and protective requirements imposed
where a potential release may exceed a threshold.

This regulatary regime is underpinned by the
precautionary principle that any increase in radiation
exposure, even at very low levels, may increase the

risk of cancer. At very high levels of exposure, adverse
health impacts can be directly observed or inferred from
statistical analysis. However, at low levels (in the range of
ordinary exposures from natural sources) there is ongoing
scientific debate on the extent of any health risk that
radiation exposure might create. Despite that debate,

for the purpose of reducing potential occupational and
public risk, a precautionary approach is appropriate.

Any new nuclear facilities in South Australia would need

0 be designed and operated in a way that ensures the
regulatory limits are not exceeded and that any human
expasure is as low as reasonably achievable. The greater the
risk, the greater the level of engineered barriers, automation
of processes and protective work practices required.

Data from modern nuclear fuel cycle facilities demonstrates
they operate well within the applicable regulatory limits

for workers, the public and the environment The levels of
exposure to the public are in the vast majority of cases
lower than what might be expected from natural sources.

Doses of radiation to the local community from any new
nuclear facilities in South Australia can be expected to
be in the range of those estimated from the international
nuclear facilities set out in Figure 7. Doses of radiation
to the public are calculated based on a representative
person who is exposed to radiation by living near,

or eating food sourced from around, a particular facility.
To give an Australian example, the maximum annual
effective dose of radiation that a member of the public
would receive by continuously standing on the edge of
the buffer zone around the Australian Nuclear Science

and Technology Organisation (ANSTO) facility at Lucas
Heights in New South Wales would be an additional
0.0026 millisievert (MSv), or about three-tenths of one
per cent of average annual background sources. In the
case of the Finnish deep geological disposal facility, which
will be subject to an annual regulatory public dose limit of
01 mSv during normal operations, the annual dose to the
most exposed members of the public has been modelled
to be one hundred thousandth of that limit.

For workers at nuclear facilities, the annual dose of
radiation received will vary depending on the nature of
the tasks that are performed. The range of occupational
exposures which might arise in South Australia from
nuclear fuel cycle activities can be expected to be in
the range of those recorded at the international nuclear
facilities set out in Figure 8. Cumulative doses of
radiation received by relevant waorkers are continuously
measured by personal dosimeters attached to clothing.
In Australia in 2014, the average annual dose (in addition
to background radiation) received by a uranium mine
worker was less than 1.5 mSy, or just below the level of
average annual background radiation.

The more significant radiation risks are created in the
event of an uncontrolled release of nuclear or radioactive
material, for example, in the event of an accident at a
nuclear power plant such as occurred at Chernabyl in
1986 and Fukushima Daiichi in 20711. The United Nations
Scientific Committee on the Effects of Atomic Radiation
(UNSCEAR] and World Health Organization (WHO)

have evaluated the independent and peer-reviewed
epidemiological studies undertaken by medical doctors
and other scientists into the health effects of each
accident. These investigations are ongoing.

Based on UNSCEAR and WHQ reports, the observed
health effects in people who were exposed to radiation
as a result of the Chernobyl accident are as follows:

Of the plant staff and emergency workers who
received very high doses of radiation, 134 people
developed acute radiation syndrome (ARS),
which caused the deaths of 28 of those people.

Of the ARS survivors, a further 19 had died by 2006
(two decades later), although their deaths were

nat directly attributable to radiation exposure.

The remaining ARS survivors experience skin injuries
and cataracts as a result of radiation exposure.

For the public, wha received much lower doses of
radiation than the plant staff and emergency workers,
there were no cases of ARS or associated fatalities.
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Figure 7: Expected radiation doses to the public from common sources and international nuclear fuel cycle facilities™

A significant increase in thyroid cancers was observed evacuation zone). An increase in other types of cancer
in members of the local population who were children is not expected. Any such increase would be difficult
or adolescents at the time of the accident. This was to attribute to the accident, given the understood
caused by the contamination of milk with radioactive levels of exposure. To date, the most important health
iodine in the immediate days after the accident. While impact has been on psychological wellbeing.
those who received high doses of radioactive iodine
or were exposed as children or adolescents are at NON-PROLIFERATION AND SECURITY™
increased risk of developing radiation-related conditions, 125, Australia has sound non-proliferation and nuclear
it has not been possible to confirm whether any further security credentials developed over many decades.
health impacts were caused by the release of radiation. They have been recently rated as first on an

124. In relation to the Fukushima Daiichi accident in 20717, international comparison of nuclear security regimes.

UNSCEAR concludes: This reputation has been developed because of its

active involvement in strengthening the international
safeguards system and its demonstrated approach
to managing non-proliferation and security risks in
undertaking nuclear fuel cycle activities. Maintaining
that reputation will be critical in contemplating
participation in new nuclear fuel cycle activities.

a. No plant staff, emergency worker or member of the
public died or developed ARS as a result of radiation
exposure. A small proportion of workers received
higher doses during the accident and in the immediate
clean-up period.

b. There may be an increased risk of thyroid cancer 126. Any nuclear fuel cycle facility to be built in South Australia
in more vulnerable groupsin Fukushma [the most would need to be constructed and operated in accordance
exposed workers, and infants and children in the with this strengthened international safeguards system,
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Expected radiation doses to workers from common sources and measured occupational doses at international nuclear fuel cycle facilities™

thereby assuring other countries that the facility is used
solely for peaceful purposes. This would require taking
steps to provide assurance, including participation in
international inspection and facility monitoring.

The potential for praliferation and security risks from
nuclear fuel cycle activities is greatest for enrichment or
reprocessing because those facilities can produce highly
enriched uranium or separated plutonium capable of use
in nuclear weapons. The risks are lower for:

uranium mining or conversion, the products of
which are nat capable of use in a nuclear weapon
without enrichment or irradiation and reprocessing

the storage and disposal of low and intermediate level
wastes, being either contaminated materials or wastes
immobilised in glass, ceramic or concrete. Even if some
wastes contain trace amounts of sensitive materials,
they are practically irrecoverable

the storage and disposal of high level wastes, which
do not contain materials readily recoverable for use in
nuclear weapons

the storage and disposal of used fuel. Although it
contains plutonium, used fuel would require the further
step of repracessing before the plutonium could be
utilised in a weapon

nuclear power plants. Although such plants produce
plutonium in uranium fuel, it is not usable in Nuclear
weapons without reprocessing the fuel.

Engagement in new nuclear fuel cycle activities
would require further regulation in Australia. Models
of regulation addressing praliferation from other
jurisdictions could be applied to an Australian context
for any potential new activity.

In the event that a fuel leasing arrangement provided
the basis to establish enrichment facilities, it would be
desirable to undertake that activity under a multilateral
arrangement with partner countries. The participation of
other countries in those activities provides another level
of assurance that any praliferation sensitive technology
or material is not being used in the host country for
non-peaceful purposes.

Nuclear fuel cycle activities give rise to security

risks. Those risks are, however, manageable and
well-managed. Australia has national arrangements

for managing the protection of nuclear materials

and facilities, supported by a mature international
system that provides peer review and guidance.

Under that regime, security is an integral part of the
design, planning, management and operation of nuclear
facilities. This extends to requirements for the design of
casks for transporting nuclear materials to ensure their

NUCLEAR FUEL CYCLE ROYAL COMMISSION TENTATIVE FINDINGS = 25



physical protection and the reinforcement of reactor
buildings to withstand the force of an aircraft impact.

The security risks in Australia, comparatively lower than
thase in many parts of the world, are already managed
at nuclear facilities. The framewaork for their management
involves an assessment of the level of the threat and
takes into account the sensitivity of the activity and

the attributes of the materials. It requires planning for all
credible risks. Such arrangements are already applied to
manage security for Australian uranium mines and the
ANSTO facilities in Sydney.

The development of a proposal to receive used fuel
would require the construction of a8 new secured port

and railway. However, the risk of intentional interference
or misuse of used fuel is greatly limited by the
characteristics of the fuel and the casks in which it is
stored and transported. As the casks weigh more than
100 tonnes, they require cranes and heavy vehicles to
mave. Further, used fuel is highly radioactive and can only
be handled with appropriate barriers and controls in place.

TRANSPORT™

Nuclear and radioactive materials are routinely
transported between domestic and international
destinations. Consignments include natural uranium,
enriched uranium fuels, medical isotope products and
radioactive waste materials. Shipments are made by
road, rail, air and sea, depending on such factors such as
the nature of the radioactivity and the size and weight of
the material.

During the past 50 years, approximately 7000
international shipments of used nuclear fuel, including
nine that have left Australia for reprocessing, have
been undertaken. In this time, no accident involving a
breach of the package and the release of its contents
has occurred. The same record applies to international
transport of high and intermediate level waste.

During the past 30 years, approximately 11 000
containers of uranium oxide cancentrate (UOC) have
been exparted from Australia. There have been a
number of incidents during the transport of UOC where
containers have been knocked or dented. However,
given that UOC has low radioactivity and is transported
in sealed drums inside shipping containers, there has
never been an accident in Australia resulting in the
release of UOC to an extent that has adversely affected
workers, the public or the environment.
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ANSTO transports 9600 domestic consignments

of nuclear medicine annually. There is also regular

transportation of radioactive material within states
in approximately the same number.

The transport of nuclear materials is undertaken in
accaordance with 8 mature international regulatory
regime, which establishes minimum standards for
transport packages, including that they are specifically
designed to accommodate the physical, chemical and
radiclogical properties of their contents. Transport
package designs are rigorously tested in simulated
accident conditions to assess and assure adequate
robustness in such conditions.

Shipments of used fuel are routine and undertaken

in accordance with international requirements which
address the risks associated with the heat and radiation
that the fuel produces. The requirements include that
used fuel must be transported:

in specially designed and tested packages or casks
with a required ability to withstand the combined
effects of external impacts, immersion and fire

on vessels which have specific additional features that
protect the cask from impact. In many cases shipments
are conveyed on purpose-built vessels which incorporate
double hulls and additional reinforcement, and are
dedicated to the carriage of used fuel

in accordance with binding international treaties
and bilateral agreements which specify further
requirements, including approvals to embark and
disembark.

REGULATORY OVERSIGHT™

Effective regulatory oversight of nuclear activities is
principally required to:

protect workers, the public and the environment from
the harmful effects of excessive levels of radiation

physically secure nuclear material against theft or
unlawful use

safeguard against the proliferation of nuclear weapons

provide public confidence that the activity is properly
and safely managed.

The existing regulatory framework at state and federal
level for the purposes of radiation protection, security
and non-proliferation is appropriate for the limited
scope of nuclear activities currently undertaken in
South Australia—principally, exploration and mining for



radioactive minerals, and the use of radioactive materials
in some medical and industrial facilities.

Regulatory frameworks would need to be developed
for new activities. Their planning and development
would be necessary sufficiently in advance of any
contemplated project to ensure that the regulator had
the characteristics, skills and culture necessary to
rigorously evaluate any proposal.

Effective regulatory oversight of nuclear activities
requires the regulator to be:

independent of both industry and the executive
government

transparent and consistent in its decision-making

committed to safety, and encouraging a safety culture,

in all aspects of its operations

supported by and welcoming of international advice
and peer review, including that provided through the
International Atomic Energy Agency.

The types of nuclear fuel cycle activities proposed
would be critical to the division of responsibility between
the federal and state governments when expanding the
regulatory infrastructure. Bearing in mind the legitimate
interests of a host state in any nuclear facility, federal
involvement would necessarily be significant where
there is a greater need for international participation,
involvement and oversight.

There are choices in terms of regulatary design—
principally between an outcomes-based or prescriptive
approach. The fundamental structure and guiding
principles of regulatory arrangements should be
settled and communicated at an early stage to

provide confidence and certainty to the international
community, the public and potential industry
participants.

Sufficient flexibility should be built into the regulatory
structure to allow advantage to be taken of credible
overseas licensing processes of similar proposals or
technologies. Overseas experience has shown that
detailed regulatory requirements can be developed
once an initial proposal is identified, providing
efficiencies for both the proponents and the regulator.

INVESTMENT™

There is significant appetite in the private sector
investment community to support new Australian
infrastructure projects. Securing investment in
long-term infrastructure projects in Australia requires:

stable palicy at both the federal and state level
(including bipartisan political support), along
with consistency in regulatary frameworks and
decision-making

credible project proposals that demonstrate a sound
understanding of costs and a positive return for
investors with certain revenue streams.

Securing investment in energy market infrastructure
in Australia has been challenged by significant policy
uncertainty and a sustained period of falling demand.

INSURANCE™

Insurance for nuclear activities in Australia is presently
provided under a series of specific arrangements
concerned with mining, transpart and the operation of
its research reactor. While sufficient for those purposes,
it is not designed to address the new risks presented
by additional nuclear activities, particularly commercial
power generation.

An existing international regulatory framewark provides
guidance for compensating victims of damage from
nuclear processing, power generation and waste,
including strict and unlimited liability channelled to the
operator that has the greatest control of the risk.

The implementation of such laws is an expectation

of the international community and a requirement of
nuclear aperators. In Australig, this would require new
federal legislation.

The amount of commercial insurance cover mandated
by the international agreements is apparently
inadequate to fully compensate victims and remediate
the environment in a catastrophic scenario at a nuclear
power plant. While the amount of insurance required to
be held by operators can be increased in domestic law,
beyond that limit and the assets of the operator, the
state and federal governments would become insurers
of last resort.

A commercial market for insuring nuclear fuel cycle
operations is available internationally. This market has
been accessed in Australia in the past, and could be
established locally if a nuclear industry were to

be developed.
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EDUCATION AND SKILLS DEVELOPMENT™

Australia's engineering and technical workforce would
provide a sound base for the construction of new
nuclear fuel cycle facilities. Additional skilling would be
necessary to meet the more exacting standards of the
nuclear industry.

Australia's existing base of nuclear engineering
capability would need ta be enhanced should additional
nuclear activities be pursued. A partnering program
with international universities that offer quality

nuclear engineering courses could augment existing
Australian courses.

Building up a sufficient level of local nuclear engineering
expertise requires time, commitment and advanced
planning. Such skills planning has been part of
international programs to develop major nuclear projects,
mast notably in the energy sector. It would also be
necessary from the initial planning phase of any major
project in South Australia, to ensure an appropriately
skilled workforce is available.

IMPACTS ON OTHER SECTORS™

There is no compelling evidence from any international
experience that the development of nuclear facilities in
South Australia would adversely affect other economic
sectors, provided those facilities are operated safely
and securely. There is a perception there would be

an impact, which would need to be addressed in the
process of obtaining community consent for any
proposal. In the event of a major nuclear accident,
adverse impacts on the tourism, agriculture and
property sectors could potentially be profound.

28  NUCLEAR FUEL CYCLE ROYAL COMMISSION TENTATIVE FINDINGS



REFERENCES

Transcripts and submissions can be found at the Nuclear Fuel Cycle Royal Commission’s website:
www.nuclearrc.sa.gov.au/transcripts and www.nuclearrc.sa.gov.au/submissions

THE ENERGY FUTURE

Transcripts: Baldwin p. 1587; Constable and Cook pp. 463-464; Diesendorf
pp. 67-72; Fletcher pp. 1697, 1702; Garnaut pp. 10, 1517, 271; Graham p. 410;
Makhijani pp. 428-429; Skarbek pp. 29, 36-37; Swift and Falcon pp. 45-52, 62.

Submissions: Energy Poalicy Institute of Australia, pp. 3-4; Australian Industry
Group, pp. 2-5.

Other:

ClimateWorks Australia, Pathways to deep decarbonisation in 2050,
ClimateWorks Australia, 2014, p. 5

Submission: Australian Government, p. 5.
Other:

ClimateWorks Australia, Pathways to deep decarbonisation in 2050,
ClimateWorks Australia, 2014, p. 31.

DGA Consulting/Carisway, Final report for the quantitative viability analysis of
electricity generation from nuclear fuels, report prepared for the Nuclear Fuel
Cycle Royal Commission, Adelaide, February 20716, available at http:/nuclearrc.
sa.govau/tentative-findings/, section 9.

Ernst & Young, CGE modelling assessment, report prepared for the Nuclear Fuel
Cycle Royal Commission, Adelaide, February 20716, available at http:/nuclearrc.
sa.gov.au/tentative-findings/, section 14.

Hatch, Final report: quantitative analysis and business case for the development
of uranium conversion, enrichment and fuel fabrication facilities in South Australia,
report prepared for the Nuclear Fuel Cycle Royal Commission, Adelaide, December
2015, available at http:/nuclearrc.sa.gov.au/tentative-findings/, section 2.3.

WSP/Parsons Brinckerhoff, Final report. Quantitative analysis and initial business
case—establishing a nuclear power plant and systems in South Australia, report
prepared for the Nuclear Fuel Cycle Royal Commission, Adelaide, February 20116,
available at http:/nuclearrc.sa.gov.au/tentative-findings/, sections 2 and 3.2.2.

United Nations Framework Convention on Climate Change, Paris Agreement, 1
2 December 20715.

Transcripts: Baldwin, p. 1586; Garnaut, pp. 10, 27; Karoly, pp. 110, T13-115; Wigley, pp. 852
Other:

ClimateWorks Australia, Pathways to deep decarbonisation
in 2050, ClimateWorks Australia, 2014, pp. 35, 39.

CSIRO and Bureau of Meteorology, Climate change in Australia - Information for
Australia's Natural Resource Management regions, Technical report, 2075, p. 5.

Climate Change Authority, Reducing Australia’s greenhouse gas emissions —
Targets and progress review final report, Commonwealth of Australia, Climate
Change Authority, 2074, pp. 7,10, 44.

Intergovernmental Panel on Climate Change, Climate change 2014 synthesis
report summary for policymakers, IPCC, 2014, pp. 19-25.

Organisation for Economic Cooperation and Development/International Energy
Agency, World energy outlook special briefing for COP21 - Energy and climate
change, OECD/IEA, 2075.

Transcripts: Baldwin, p. 1586; Garnaut, pp. 8, 11; Karoly, pp. 116-117; Skarbek,
pp. 25, 36.

Other:

ClimateWorks Australia, Pathways to deep decarbonisation in 2050,
ClimateWorks Australia, 2014, pp. 17-20.

Department of the Environment, Australia’'s emissions projections 207415,
Commonwealth of Australia, Department of the Environment, 2015, pp. 3,13, 17-20.

Ernst & Young, op. cit, section 5, p. 50; Appendix B3, p. 107.

IPCC, Climate change 2014 synthesis report summary for policymakers,
IPCC, 2014, pp. 28-29

Department of Prime Minister and Cabinet, Setting Australia’s post-2020 target
for reducing greenhouse gas emissions, Final report of the UNFCCC Taskforce,
Commonwealth of Australia, 2015, pp. vii, 53.

Bureau of Resources and Energy Economics, Australian energy technology
assessment 2072, Commonwealth of Australia, 2012, p. 56

ClimateWorks Australia, Pathways to deep decarbonisation in 2050,
ClimateWorks Australia, 2014, pp. 10, 34, 46-47

Moomaw, W, P Burgherr, G Heath, M Lenzen, J Nyboer, A Verbruggen, Annex

Il: Methodology. In Lenzen, M. (2008) ‘Life cycle energy and greenhouse gas
emissions of nuclear energy: A review. Energy Conversion and Management 49,
201, pp. 2178-2199

Nugent, D, and BK Sovacool, ‘Assessing the lifecycle greenhouse gas emissions
from solar PV and wind energy:
A critical meta-survey! Energy Policy 65, 2014, pp. 229-244.

Sathaye, J, O Lucon, A Rahman, J Christensen, F Denton, J Fujino, G Heath,

S Kadner, M Mirza, H Rudnick, A Schlaepfer, A Shmakin, ‘Renewable energy in
the context of sustainable development’ NREL study, in IPCC Special report on
renewable energy sources and climate change mitigation, O Edenhofer, R Pichs-
Madruga, Y Sokona, K Seyboth, P Matschoss, S Kadner, T Zwickel, P Eickemeier,
G Hansen, S Schlomer, C von Stechow (eds), Cambridge University Press,
Cambridge, United Kingdom and New York, NY, USA, 2071

Warner, E and G Heath, 'Life cycle greenhouse gas emissions of nuclear
electricity generation, Journal of Industrial Ecology, 2012, 16.51: S73-S92.

Sovacool, BK, 'Valuing the greenhouse gas emissions from nuclear power:
A critical survey, Energy Policy 36.8, 2008, pp. 2950-2963.

Transcripts: Quiggin p. 315

Submissions: Quiggin pp. 1-3; Riesz, Sotiriadis, Vithayasrichareon and Gilmore
(Submission on estimations analysis)

Other:

Black, RL, 'Licensing of small modular reactors' In Handbook of small modular
nuclear reactors, Chapter 11, M Carelli and D Ingersoll (eds), 2015.

Boarin, S, M Mancini, M Ricotti, G Locatelli, ‘Economics and financing of small
modular reactors' In Handbook of small modular nuclear reactors, Chapter 10,
M Carelli and D Ingersoll (eds), 2015

Climate Change Authority, ‘Reducing Australia's greenhouse gas emissions —
Targets and progress review final report, Commonwealth of Australia,
Climate Change Authority, 2014, p. 262

ClimateWorks Australia, Pathways to deep decarbonisation in 2050,
ClimateWorks Australia, p. 46

WSP/Parsons Brinckerhoff, op. cit, sections 2, 32.2.

NUCLEAR FUEL CYCLE ROYAL COMMISSION TENTATIVE FINDINGS 29



Transcripts and submissions can be found at the Nuclear Fuel Cycle Royal Commission’s website:
www.nuclearrc.sa.gov.au/transcripts and www.nuclearrc.sa.gov.au/submissions

Transcripts: Baldwin pp. 1586-1587; Garnaut pp. 13, 17.
Other:

ClimateWorks Australia, Pathways to deep decarbonisation
in 2050, ClimateWorks Australia, 2074, pp. 13, 16, 35

EXPLORATION, EXTRACTION
AND MILLING

Transcripts: Marshall and Tyne pp. 1140-1144.
Other:

Department of State Development, Guidelines for conducting mineral exploration
in South Australis, Mineral Regulatory Guidelines (MG22), Government of South
Australia, 2015, pp. 8-14.

Marathon Resources Ltd, EL 3258 Rectification Plan, 2008.
Mining Act 1971(SA) pts 10A, 10B.
Radiation Protection and Control Act 1982 (SA) pt 3.

Radiation Protection Division, Radiation protection guidelines on mining in South
Australia: Mineral exploration, Environment Protection Authority (SA), 2010, pp. 7-8

Transcripts: Ashley pp. 589-592; Baldry, Bellifemine and Wigley pp. 642-647,
650; McGill pp. 6671-668; Power and Sampson pp. 299-300.

Submissions: BHP Billiton p. 16; Engineers Australia pp. 6-7; SACOME pp. 18-20,
23-25; Toro Energy pp. 29-30

Other:

Ashley, P and B Lottermoser, Environmental review of the Radium Hill mine site,
South Australia, World of Mining — Surface & Underground 57 No. 2, 2005, pp. 3, 5-6.

Ashley, P and B Lottermoser, ‘Physical dispersion of radioactive mine waste at
the rehabilitated Radium Hill mine site, South Australia, Australian Journal of
Earth Sciences 53:3, 2006, pp. 488, 498.

Australian Radiation Protection and Nuclear Safety Agency, ANRDR in review,
Issue 2, July 2015, pp. 4-6.

Australian Radiation Protection and Nuclear Safety Agency, ‘Code of practice for
radiation protection and radioactive waste management in mining and mineral
processing, Radiation Protection Series No. S, 2005

BHP Billiton Ltd, Annual environmental protection and management program
report - 1July 2013 - 30 June 2074.

BHP Billiton Ltd, Environment management program, Document No. 49329, 20715.

BHP Billiton Ltd, Olympic Dam: Annual radiation protection report — July 2013 to
June 2014

BHP Billiton Ltd, Radiation management plan - Olympic Dam, Document No.
84684, 2013, pp. 11-18.

International Atomic Energy Agency, Management of radioactive waste from the
mining and milling of ores, Safety Standard Series No. WS-G-1.2, 2002.

Mudd, Gavin M, The Olympic Dam mega-expansion without uranium recovery,
2070, p. 6.

Primary Industries and Resources SA and the Environment Protection Authority
(SA, Guidelines for miners: tailings and tailings storage facilities in South
Australia, Mineral Regulatory Guidelines (MG5), Government of South Australia,
2009

Transcripts: Baldry, Bellifemine and Wigley pp. 639-642;
Marsland-Smith pp. 639-642.

Submissions: SACOME p. 24.
Other:

Environment Protection Authority, ‘Response to questions from the Nuclear
Fuel Cycle Royal Commission - Natural attenuation and groundwater flow rates,
2015, available at <www.nuclearrc.sa.gov.au>

30 NUCLEAR FUEL CYCLE ROYAL COMMISSION TENTATIVE FINDINGS

Geoscience Australia, Australia’s in situ recovery uranium mining best practice
guide: Groundwaters, residues and radiation protection, Commonwealth of
Australia, 2010, pp. 8-13.

Heathgate Resources Pty Ltd, Annual occupational radiation monitoring report:
Beverley and Beverley North Mines, 2014.

Heathgate Resources Pty Ltd, Beverley Mine: Mining and rehabilitation program, 2008.

Heathgate Resources Pty Ltd, Beverley Mine: Radiation management plan,
Document No. MP-12, 2009, pp. 43-52, 57-59

Heathgate Resources Pty Ltd, Beverley North Mine: Mining and rehabilitation
program, 2008

Marsland-Smith, A, ‘Response to questions relating to natural attenuation and
groundwater flow’, Heathgate Resources Pty Ltd, 20715, available at
<www.nuclearrc.sa.gov.au>.

Pelgrim, K and R Calley, Annual compliance report 2074, Heathgate Resources
Pty Ltd, 2014, pp. 35-48.

CSIRO, Review of environmental impacts of the acid in-situ leach uranium mining
process, CSIRO Land and Water, 2004, pp. 24-25, 32-38, 40-42, 44-48

Transcripts: Baldry, Marshall, Palmer and Ward pp. 578-588
Submissions: SACOME pp. 24-25; Toro Energy pp. 30-31
Other:

Department of State Development, ‘Guidelines for miners: Mining approval
processes in South Australia, Minerals Regulatory Guidelines (MG7),
Government of South Australia, 2015, sections 2-3.

Department of State Development, 2015, ‘Submission to the Nuclear Fuel Cycle
Royal Commission in response to questions regarding lessons learnt from
historical uranium extraction, milling and processing activities in South Australia,
2015, Government of South Australia, available at <www.nuclearrc.sa.gov.au>

Environment Protection Authority, ‘Response to Questions from the Nuclear Fuel
Cycle Royal Commission regarding Environmental Impacts at the Former Port
Pirie Uranium/Rare Earths Treatment Facility and Radium Hill Mine Site, 2015,
available at <www.nuclearrc.sa.gov.au>

Mining Act 1971(SA), pts 6, 10A, 10B.

Roxby Downs (Indenture Ratification) Act 1982 (SA) Indenture ¢l 11

Transcripts: Baldry p. 649; Marshall pp. 566-567; Marshall and Tyne pp. 1140,
1144-1145; McGill pp. 670-672.

Submissions: Toro Energy p. 31
Other:

BHP Billiton Ltd, Resourcing global growth: Annual report 2015, 2015, pp. 225,
271,274.

BHP Billiton Ltd, Olympic Dam mine closure and rehabilitation plan 2012, 2012,
p. 31

Department of State Development, ‘Guidelines for miners: Mining approval
processes in South Australia; Minerals regulatory guidelines (MG1), Government
of South Australia, 2015, pp. 13-14.

Mining Act 1971(SA) s 62.

Transcripts: Giles p. 204; Hill pp. 245, 248, 257-258.

Submissions: AREVA pp. 5, 8-9; ATSE pp. 1, 28-31; BHP Billiton p. 6; Chamber of
Minerals and Energy of Western Australia pp. 12-14; Minerals Council of Australia
p. 6; SACOME pp. 10-14; Toro Energy pp. 4-7.

Other:

Australian Academy of Science, Searching the deep earth: A vision for
exploration geoscience in Australia, 2012, p. 13.

Drexel, JF and Preiss, WV, The geology of South Australia: Volume 1 -
The Precambrian; Geological Survey of South Australia, 1993

Drexel, JF and Preiss, WV, The geology of South Australia: Volume 2 -
The Phanerozoic, Geological Survey of South Australia, 1993.



Transcripts and submissions can be found at the Nuclear Fuel Cycle Royal Commission’s website:
www.nuclearrc.sa.gov.au/transcripts and www.nuclearrc.sa.gov.au/submissions

Fanning, CM, Reid, AJ and Teale, GS, ‘A geochronological framework for the Gawler
Craton, South Australia; Geological Survey of South Australia, Bulletin 55, 2007.

Wilson, T, 'Uranium and uranium mineral systems in South Australia,
Geological Survey of South Australia, 2015.

Transcripts: Giles p. 204, 208; Hill pp. 245, 248-2483; Tyne 1125.

Submissions: AREVA pp. 5, 8-9; ATSE pp. 1, 28-31; Minerals Council of Australia
p. 6; SACOME p. 6; Toro Energy pp. 4, 7.

Other:

Australian Academy of Science, Searching the deep earth: A vision for
exploration geoscience in Australia, 20712.

Drexel, J and W Preiss, The geology of South Australia: Volume 1 -
The Precambrian’, Geological survey of South Australia, 1993.

Drexel, J and W Preiss, The geology of South Australia: Volume 2 -
The Phanerozoic, Geological survey of South Australia, 1993,

Fanning, C, A Reid and G Teale, ‘A geochronological framework for the Gawler
Craton, South Australia;, Geological survey of South Australia, Bulletin 55, 2007.

Wilson, T, ‘Uranium and uranium mineral systems in South Australia, Geological
survey of South Australia, 2015.

Transcripts: Hill p. 258; Tyne pp. 1133-1134.
Submissions: AREVA p. 6; Mark Chalmers p. 2; SACOME p. 9.
Other:

Economics Consulting Services, The evaluation of the Plan for Accelerating
Exploration (PACE): Prospectivity, programs, promation and people’ (PACE review
2014), Report for the Department of Manufacturing, Innovation, Trade, Resources
and Energy, Report Book 2014/00014, 2014, pp. 84-91.

Department of State Development, Mineral exploration in South Australia 2074,
Mineral Resources Division, Report Book 2014/00027, 2015, pp. 21-25.

Transcripts: Guthrie pp. 1104, 1111-1112; Hill p. 249; McGill pp. 657-658;
Tyne pp. 1125, 1134.

Submissions: BHP Billiton pp. 7-9; Minerals Council of Australia pp. 11-12, 29;
SACOME pp. 13-14; Toro Energy pp. 12-15

Other:

AMIRA International Ltd, 2015, ‘Unlocking Australia’s hidden potential: An industry
roadmap, p. 11.

Deloitte, 'Review of regulatory efficiency in uranium mining, 2008, pp. 53-57.

Mining Act 1971(SA) pt 6; Environment Protection and Biodiversity Conservation
Act 1999 (Cth) ch 4.

Transcripts: Guthrie p. 1103; McGill p. 655

Submissions: BHP Billiton pp. 17, 14; Minerals Council of Australia p. 15;
Toro Energy p. 1

Other:
BHP Billiton Ltd, Annual Report 20715, 2015, pp. 80-82, 108-111

Department of State Development, South Australia’s major operating/approved
mines: Resource estimates and production statistics, available at

<http/minerals.statedevelopment.sa.gov.au/mining/mines_and_quarries>,

accessed on 13 January 2016.

Energy Resources of Australia Ltd, ‘Ranger 3 Deeps project update, media
release, 2015

Transcript: Tyne p. 1126.
Other:

Department of State Development, Mineral exploration in South Australia 2074,
Mineral Resources Division, Report Book 2014/00027, 2015, p. 99

Tyne, T (Department of State Development), letter and enclosures to the Nuclear

Fuel Cycle Royal Commission, 2nd February 20716, available at <www.nuclearrc
sa.gov.au.>

International Energy Agency, Energy and climate change: World energy outlook
special report, 2015, Annexure A, pp. 581-587

Geoscience Australia ‘Thorium, 2076, accessed at <www.ga.gov.au/scientific-

topics/minerals/mineral-resources/thorium>.

International Atomic Energy Agency, Nuclear Technology Review 20715, Austria,
p.19

Organisation for Economic Co-Operation and Development and Nuclear Energy
Agency, Uranium 2074: Resources, Production and Demand, NEA No. 7209,
2014, pp. 37-41.

FURTHER PROCESSING AND
MANUFACTURE

Transcripts: Upson pp. 727-728
Other:

International Atomic Energy Agency, Safety of conversion facilities and uranium
enrichment facilities, IAEA, Vienna, 20710, pp. 1,4, 36

International Atomic Energy Agency, Safety of uranium fuel fabrication facilities,
IAEA, Vienna, 20710, pp. 3-4, 31.

Transcripts: Upson pp. 727-728
Other:

International Atomic Energy Agency, Safety of conversion facilities and uranium
enrichment facilities, No. SSG-5, IAEA, Vienna, 20710, pp. 3-14.

International Atomic Energy Agency, Safety of uranium fuel fabrication facilities,
No. SSG-6, IAEA, Vienna, 20710, pp. 1-12

McGuire S. A. Chemical toxicity of uranium hexafluoride compared to acute
effects of radiation, NRC, Washington DC, 1991, p. 2.

URENCO, Uranium hexafluoride (UF6), 2016, http://www.urenco.com/about-us/
business-activity/nuclear-fuel-supply-chain/uranium-hexafluoride

Transcripts: Upson pp. 727-728.
Other:

International Atomic Energy Agency, Safety of nuclear fuel cycle facilities,
No. NS-R-5, Rev. 1, IAEA, Vienna, 2014, p. 28, 41-43.

International Atomic Energy Agency, Safety of uranium fuel fabrication facilities,
No. SSG-6, IAEA, Vienna, 20710, pp. 3, 10.

McGuire SA, Chemnical toxicity of uranium hexafluoride compared to acute effects of
radiation, NRC, Washington DC, 1991.

US NRC, ‘Frequently asked questions about the nuclear fuel services fuel
fabrication facility, 9 October, United States, 2015, <http:/www.nrc.gov/
materials/fuel-cycle-fac/fuel-fab/nfs-fags.html#100>

Transcripts: Upson p. 728.
Other:

International Atomic Energy Agency, Safety of conversion facilities and uranium
enrichment facilities, No. SSG-5, IAEA, Vienna, 20710, p. 4

International Atomic Energy Agency, Safety of uranium fuel fabrication facilities,
No. SSG-6, IAEA, Vienna, 20710, p. 4.

US NRC, ‘Frequently asked questions about the nuclear fuel services fuel
fabrication facility, 9 October, United States, 2015, <http:./www.nrc.gov/
materials/fuel-cycle-fac/fuel-fab/nfs-fags.html#100>

Transcripts: Goldsworthy pp. 706-07; Upson p. 727.

NUCLEAR FUEL CYCLE ROYAL COMMISSION TENTATIVE FINDINGS 371



Transcripts and submissions can be found at the Nuclear Fuel Cycle Royal Commission’s website:
www.nuclearrc.sa.gov.au/transcripts and www.nuclearrc.sa.gov.au/submissions

Other:

International Atomic Energy Agency, Minimization of waste from uranium
purification, enrichment and fuel fabrication, IAEA, Vienna, 1999, pp. 1, 19, 25-27.

International Atomic Energy Agency, Safety of conversion facilities and uranium
enrichment facilities, No. SSG-5, IAEA, Vienna, 20710, pp. 46-47.

International Atomic Energy Agency, Safety of uranium fuel fabrication facilities,
No. SSG-6, IAEA, Vienna, 2010, pp. 28, 40

Katz, S, The chemistry and toxicology of depleted uranium; Toxics, 20714, vol. 2,
p. S0.

OECD-NEA, The safety of the nuclear fuel cycle (3rd edn), NEA No. 3588, 2005,
p. 13

URENCO, URENCO ChemPlants, 2076, <http.//www.urenco.com/about-us
company-structure/urenco-chemplants/>

World Health Organization, Depleted uranium: Sources, exposures and health
effects, WHO, Geneva, 2007, pp. iv-V.

Transcripts: Upson pp. 719-729.

Submissions: Australian Government p. 3.

Other:

Australian Radiation Protection and Nuclear Safety Act 1998 (Cth).
Environment Protection and Biodiversity Conservation Act 1999 (Cth)

Nuclear Waste Storage Facility (Prohibition) Act 2000 (SA).

Transcripts: Goldsworthy p. 703; Sokolski p. 1487; Von Hippel
p. 676; Voss p. 686

Submissions: Australian Government p. 3, 12; SANES p. 1, 3-4; Silex p. 5.
Other:

Hatch, Final report: quantitative analysis and business case for the development
of uranium conversion, enrichment and fuel fabrication facilities in South

Australia, report prepared for the Nuclear Fuel Cycle Royal Commission, Adelaide,

December 20715, available at http/nuclearrc.sa.gav.au/tentative-findings/, pp.
9-11,.107

International Atomic Energy Agency, Nuclear Technology Review 2075 - Report
by the Director-General, 2 July, IAEA, Vienna, 2015, pp. 1, 15.

World Nuclear Association, The nuclear fuel report: Global scenarios for demand
and supply availability 2015-2035, 2015, pp. 114, 136, 145.

Transcripts: Goldsworthy p. 709, 711; Upson p. 723.
Submissions: Silex p. 4.
Other:

Hatch, op. cit. pp. iii-iv, 38-39, 110-116, 128-131,
Appendices B, D and J.

Transcripts: Upson p. 726-727; Von Hippel p. 676.
Submissions: Australian Government p. 3; Economic Development Board SAp. 8.
Other:

International Atomic Energy Agency, Nuclear Technology Review 2015 -
Report by the Director-General, 2 July, Vienna, 20715, pp. 8, 15-16.

Transcripts: Goldsworthy p.p 701-702; Sokolski p. 1487; Von Hippel
pp. 676-677; Voss p. 686

Submissions: SANES p. 1.
Other:

IAEA, Energy, electricity and nuclear power estimates for the period up to 2050,
Vienna, 2015, pp. 7-8.

Hatch, op. cit. pp. 110-116

32 NUCLEAR FUEL CYCLE ROYAL COMMISSION TENTATIVE FINDINGS

REPROCESSING

Transcripts: Von Hippel pp. 679-81
Other:

Deutch, J and Moniz, £, ‘The nuclear option’, Scientific American, 2006, vol. 295,
p.78

International Atomic Energy Agency, Spent fuel reprocessing options, IAEA-
TECDOC-1587, Vienna, August, 2008, p. 46

International Panel on Fissile Material, Plutonium separation in nuclear power
programs: Status, problems, and prospects of civilian reprocessing around the
world, Princeton, USA, 20715, 1 September, p. 3.

Von Hippel, F, ‘Rethinking nuclear fuel recycling, Scientific American, 2008,
vol. 298, p. 90.

NUCLEAR MEDICINE

Transcripts: Baccanti pp. 167171, 16714; Jenkinson pp. 1620-1621, 1627-1628;
Takhar and Bezak pp. 1596-1597, 1600-1602

Submissions: ANSTO, p 10; The Medical Association for the Prevention of War
[Australia) and The Public Health Association of Australia, pp. 17-18

Other:

ANSTO, 2016, ANSTO Nuclear Medicine Project, 20716, <http.//www.ansto.gov.
au/BusinessServices/ANMProject/index.htm>, retrieved 3 February 2016

ELECTRICITY GENERATION

Transcript: Peterson p. 749

Transcripts: Caruso p. 823; Peterson pp. 749, 752; Weightman p. 832
Other:

Institute of Nuclear Power Operations (IPO), INPO 11-005 Addendum - Lessons
learned from the nuclear accident at the Fukushima Daiichi Nuclear Power
Station, IPO, August 2012

International Atomnic Energy Agency (IAEA), Ten years after Chernobyl: what do
we really know?, based on the proceedings of the IAEA/WHO/EC International
Conference, Vienna, April 1996.

International Atomnic Energy Agency (IAEA), The Fukushima Daiichi Accident
Report by the Director General, Summary report, 2015.

International Nuclear Safety Advisory Group (INSAG), INSAG-7 — The Chernoby!
Accident: Updating of INSAG-1 - A report by the International Nuclear Safety
Advisory Group, Safety Series No. 75-INSAG-7, Vienna, 1982

Investigation Committee on the Accident at Fukushima Nuclear Power Stations
of Tokyo Electric Power Company, Investigation committee on the accident at
the Fukushima Nuclear Power Stations of Tokyo Electric Power Company -

Final report, Japan, July 2012.

Nuclear Regulation Authority (NRA), Analysis of the TEPCO Fukushima Daiichi NPS
Accident - Interim Report (Provisional Translation], Nuclear Regulation Authority,
Japan, October 2014.

Office for Nuclear Regeneration (ONR), Japanese earthquake and tsunami
Implications for the UK nuclear industry - Final Report, ONR-FR-REP-11-002
Re. 2, ONR, UK, September 2017

The National Diet of Japan 20712, The Official Report of the Fukushima Nuclear
Accident Independent Investigation Commission — Executive Summary, Japan, 2012.

US Nuclear Regulatory Commission (NRC), Recommendations for Enhancing
Reactor Safety in 27st Century — The Near Term Task Force Review of Insights
from the Fukushima Dai-ichi Accident, US, 2011.

International Nuclear Safety Advisory Group (INSAG), INSAG-7 - The Chernobyl
Accident: Updating of INSAG-T - A report by the International Nuclear Safety
Advisory Group, Safety Series No. 75-INSAG-7, Vienna, 1992.



Transcripts and submissions can be found at the Nuclear Fuel Cycle Royal Commission’s website:
www.nuclearrc.sa.gov.au/transcripts and www.nuclearrc.sa.gov.au/submissions

US Nuclear Regulatory Commission (NRC) 2016, Backgrounder, Chernoby!
Nuclear Power Accident, viewed 8 February 20116, accessed at <http:/www.nrc.
gov/reading-rm/doc-collections/fact-sheets/chernobyl-bg.pdf>

US Nuclear Regulatory Commission (NRC), Backgrounder, Three Mile Island
Accident, viewed 8 February 20716, accessed at <http:/www.nrc.gov/reading-
rm/doc-collections/fact-sheets/3mile-isle.pdf>.

Transcripts: Caruso pp. 825-826; Weightman pp. 832-833, 837.
Other:

International Atomic Energy Agency (IAEA), The Fukushima Daiichi Accident -
IAEA Report by the Director General, Summary Report, 2015, pp. 48-52, 59-70

Transcripts: Edwards p. 742; Peterson pp. 749-754; Weightman pp. 832,
835-836.

Submissions: ANSTO pp. 3-4; Australian Nuclear Association pp. 56-62;
World Nuclear Association (WNA) pp. 14-15, 17-18.

Other:

Nuclear Energy Agency (NEA] of the Organisation for Economic Co-operation
and Development (OECD), The Fukushima Daiichi Nuclear Power Plant Accident:
OECD/NEA Nuclear Safety Response and Lessons Learnt, 2013,

pp. 53-57.

World Nuclear Association (WNA)J, Safety of Nuclear Power Reactors, viewed 8
February 2076, accessed at <http://www.world-nuclear.org/information-library/

safety-and-security/safety-of-plants/safety-of-nuclear-power-reactars.

3Spx>.

Transcripts: Bowser and Corletti p. 1007, 1008, 1012; Hoffman pp. 324-342;
Makhijani pp. 421-423; Marcille pp. 528-530; McGough p. S70; Murphy p.
1542; Quiggin p. 316.

Submissions: The Australia Institute pp. 5-6; Institute for Energy and the
Environment pp. 4-5.

Other:

CO2 CRC, Australian Power Generation Technology Report, November 20115,
pp. 103111

DGA Consulting/Carisway, Final report for the quantitative viability analysis of
electricity generation from nuclear fuels, report prepared for the Nuclear Fuel
Cycle Royal Commission, Adelaide, February 20716, available at http./nuclearrc.
sa.gov.au/tentative-findings/, section 6.2.

World Nuclear Assaciation, Nuclear Power in Finland, accessed at
<http//www.world-nuclear.org/information-libraru/country-profiles/countries-

a-f/finland.aspx>.

WSP/Parsons Brinckerhoff, Final report. Quantitative analysis and initial
business case—establishing a nuclear power plant and systems in South
Australis, report prepared for the Nuclear Fuel Cycle Royal Commission,
Adelaide, February 2016, available at http:/nuclearrc.sa.gov.au/tentative-
findings/, sections 6.7, 7.3.31.

US Energy Information Administration (EIA), US Nuclear outages were less
than 3% of capacity this summer, United States, September 2015, viewed
S February 2016, accessed at <https:/www.eia.gov/todayinenergy/detail
cfm?id=23112>.

US Nuclear Regulatory Commission (NRC), Information Digest Appendix A:
US Commercial Nuclear Power Reactors, 2015, US, December, viewed S February
20716, accessed at <www.nre.gov/reading-rm/doc-collections/nuregs/staff,

sr1350/appaxis>.

Transcripts: Bowser and Corletti p. 1015; Hoffman p. 1725; Loewen p. 948;
Marcille p. 524; McGough pp. 975-976, 987-989

Submissions: Australian Nuclear Association (ANA) pp. 2-17; GE Hitachi pp.
17-18; VTT (Issues Paper 3) p. 1; World Nuclear Association (WNA) pp. 4-5

Other:

International Atomic Energy Agency (IAEA), Milestones in the Development of a
national Infrastructure for Nuclear Power, Nuclear Energy Series No. NG-G-311,
2007, pp. 47-49

Zee, K letter to the Nuclear Fuel Cycle Royal Commission, 23 December 2015,
available at <www.nuclearrc.sa.gov.au>.

McGough, M, email to the Nuclear Fuel Cycle Royal Commission, 24 December
2015, available at <www.nuclearrc.sa.gov.au>.

Macknick, J, R Newmark, G Heath, KC Hallett, A review of operational water
consumption and withdrawal factors for electricity generating technologies,
US Department of Energy, 2011, pp. 13-14

WSP/Parsons Brinckerhoff, op. cit, sections 332.3,3.324, 34,633, pp. 15-42.

Transcripts: Cochran pp. 1405-1407, 1408; Edwards pp. 753, 757; Hoffman pp
349-353, 355-356; Loewen pp. 952, 964; Lyman p. 1243; Peterson
pp. 756-757; Quiggin p. 312; Von Hippel pp. 682

Submissions: Australian Nuclear Science and Technology Organisation
(ANSTQ), pp. 4-7; Academy of Technological Sciences and Engineering (ATSE)
p. 11; Australian Nuclear Association (ANA) p. 21-34; Starcore Nuclear Inc p. 5;
Terrestrial Energy Inc p. 24; The Warren Centre for Advanced Engineering Ltd
p. 1 World Nuclear Association (WNA) pp. 5-7.

Other:

Blue Ribbon Commission on America's Nuclear Future, Report to the Secretary
of Energy, 2012 pp. 100-107; 105.

Nuclear Energy Agency (NEA] of the Organisation for Economic Co-operation
and Development (OECD), Generation IV Forum, Technology Roadmap Update
for Generation IV Nuclear Energy Systems, January 2014.

Transcripts: Baldwin pp. 1584, 1587; Fletcher pp. 16951696, 1698; Graham
pp. 413-414; Stock p. 376

Other:
CO2 CRC, Australian Power Generation Technology Report, 20715, pp. 21-23.

Commonwealth Scientific and Industrial Research Organisation (CSIRO),
Change and choice: The Future Grid Forum's analysis of Australia’s potential
electricity pathways to 2050, 2013, p. i.

Transcripts: Baldwin pp. 1586-1587; Fletcher pp. 1689-1690; Garnaut pp. 11;
Korte, Klingenberg and Harrison p. 154; Oakeshott pp. 175-176, 180; Quiggin,
p. 327; Stock p. 364, 367, 369, 374; Swift pp. 127-128, 136

Submissions: Chamber of Minerals and Energy of Western Australia pp. 19, 22.
Other:

Commonwealth Scientific and Industrial Research Organisation (CSIRO),
Change and choice: The Future Grid Forum's analysis of Australia’s potential
electricity pathways to 2050, 2013, pp. 17-19, 22-23

Department of Environment, Australia’s emissions projections 207415,
Department of Environment, Government of Australia, 2015, pp. 17.

Jotzo, F and S Mazouz, ‘Brown coal exit: 8 market mechanism for regulated
closure of highly emissions intensive power stations’, Centre for Climate
Economic Policy (CCEP) Working Paper 1510, Australian National University,
2015, pp. 4-5,10.

Renewable Energy (Electricity) Act 2000 (Cth)

Transcripts: Fletcher p. 1696, 1698; Korte, Klingenberg and Harrison p. 145;
Lyon and Kennedy p. 1537; Oakeshott p. 180; Stock p. 376; Swift pp. 128-129,
134-136; Swift and Falcon pp. 49-50, 63.

Submissions: Australian Industry Group pp. 3-4.
Other:

Australian Energy Market Operator (AEMO), Detailed Summary of 2015
National Electricity Forecasts (NEFR), 2015, p. 16.

PricewaterhouseCoopers Australia, State of the debt markets for the energy
supply industry, 2014 pp. 1-3, 6-7.

NUCLEAR FUEL CYCLE ROYAL COMMISSION TENTATIVE FINDINGS = 33



Transcripts and submissions can be found at the Nuclear Fuel Cycle Royal Commission’s website:
www.nuclearrc.sa.gov.au/transcripts and www.nuclearrc.sa.gov.au/submissions

Transcripts: Fletcher p. 1689; Korte, Klingenberg and Harrison p. 145-158;
Swift and Falcon pp. 49-51; Swift pp. 138, 142; Vincent pp. 182, 187.

Submission: University of Adelaide Centre for Energy Technology p 1.
Other:
DGA Consulting/Carisway, op. cit, section 2171.

Ernst & Young, CGE modelling assessment, report prepared for the Nuclear
Fuel Cycle Royal Commission, Adelaide, February 20716, available at
http:/nuclearrc.sa.gov.au/tentative-findings/, section 51, figure 29.

Australian Energy Market Operator's (AEMO), Detailed Summary of 2015
Electricity Forecasts, 2015, chapters 5-6.

WSP/Parsons Brinckerhoff, op. cit, sections 6.1-6.2, pp. 32-40.
DGA Consulting/Carisway, op. cit, section 5.3.3, p. 67.
Ernst & Young, CGE modelling assessment, section 54, pp.61-64.

Australian Energy Market Operator's (AEMO), 2015 Emerging Technologies
Information Paper, 20715.

WSP/Parsons Brinckerhoff, op. cit, section 6.2, pp. 33-41.

DGA Consulting/Carisway, op. cit, sections 312, 46, 47 521,524, pp. 30,
49-64

DGA Consulting/Carisway, op. cit, section 5.2.4, pp. 6-9
WSP/Parsons Brinckerhoff, op. cit, section 73.2, 733

Transcripts: Korte, Klingenberg and Harrison p. 145; Quiggin p. 322.
Other:

Government of South Australia, South Australian Regional Mining and
Infrastructure Plan, June 2014, pp. 13, 26, 35-36

DGA Consulting/Carisway, op. cit, sections 4.6-4.7, pp. 49-671.

Transcripts: Higson, pp. 1521-1522; Knox, pp. 1707, 1717;
Lyon and Kennedy, pp 1538-153S; Murphy, pp. 1543-1545

Submissions:

Friends of the Earth (South Australig) et al, pp. 127-132; Hydricity Systems
Australia, p. 3; Riesz, Sotiriadis, Vithayasrichareon and Gilmore.

Other:
DGA Consulting/Carisway, op. cit, sections 46-4.8, 521, 6.5
WSP/Parsons Brinckerhoff, op. cit, section 4.2; figures 721, 72.3 and 724

Ernst & Young, Analysis of risks associated with exploration and site appraisal
investments required to prove the feasibility of carbon capture and storage,
report prepared for the Nuclear Fuel Cycle Royal Commission, Adelaide,
February 2016, available at http:/nuclearrc.sa.govau/tentative-findings/.

Ernst & Young, CGE modelling assessment, section 1.5.8, chapter S.

Geoscience Australia and BREE, Australian Energy Resource Assessment,
2nd edn, pp. 237-238, 261-262, viewed 8 February 2016, accessed at
<https://d28rzS8at9flks cloudfrontnet/79675/79675_AERA pdf>.

Transcripts: Baldwin pp. 1586-1587; Fletcher pp. 1695-1696
Other:

Ernst & Young, CGE modelling assessment, section 11, chapter S.

Transcripts: Constable and Coak, pp. 463-464; Fletcher pp. 1690-1691, 1701;

Higson pp. 1518-1520

Submissions: World Nuclear Association (WNA) p 9

34 NUCLEAR FUEL CYCLE ROYAL COMMISSION TENTATIVE FINDINGS

Transcripts: Constable and Cook, pp. 463-464, 468; Fletcher pp. 1695, 17071,
Graham p. 413; Wigley p. 861.

Other:

EPRI 2015, Australian Power Generation Technology Report, pp. 21-23.

Transcripts: Baldwin pp. 1569-1570, 1580, 15831585, 1587; Fletcher pp. 1697, 1701.
Other:

Australian Energy Market Operator's (AEMO), 100% Renewables Study -
Modelling Outcomes, 2013, chapters 5-6.

International Energy Agency-Nuclear Energy Agency

(IEA-NEA), The System Cost and the System Value of Electricity Generation,
‘The Joint Report of the IEA-NEA Projected Costs of Generating Electricity,
chapter 10, 2015

Electric Power Research Institute (EPRI), Australian Power Generation
Technology Report, 2015, pp. ii-iii.

US Energy Information Administration (US EIA), ‘Levelized Cost and Levelized
Avoided Cost of New Generation Resources in the Annual Energy Outlook
2015, 2015, p. 1-2. Accessed at <https./www.eia.gov/forecasts/aea
electricity_generation.cfm>.

US Energy Information Administration (US EIA), Assessing the Economic Value
of New Ultility-Scale Electricity Generation Projects, 2013.

Heard, Bradshaw and Brook, ‘Beyond wind: furthering the development of clean
energy in South Australia, Transactions of the Royal Society of South Australia
20175, Vol. 139(7), pp. 57-82

Transcripts: Baldwin pp. 1578-1580; Constable and Cook, pp. 455-459, 462;
Fletcher pp. 1686-1687, 1689-1693, 1699-17071; Stock pp. 365-369; Whalley
pp. 398-399.

Other:

Geoscience Australia and BREE, Australian Energy Resource Assessment,
2nd edn, 2014, chapters 7-12.

Ernst & Young, Analysis of risks associated with exploration and site appraisal
investments required to prove the feasibility of carbon capture and storage,
report prepared for the Nuclear Fuel Cycle Royal Commission, Adelaide,
February 2076, available at http:/nuclearrc.sa.gov.au/tentative-findings

Commonwealth Scientific and Industrial Research Organisation (CSIRO),
‘Future energy storage trends, Report prepared for the AEMC Sept 20715,
Viewed 8 February 2076, accessed at <http://www.aemc.gov.au/Major-Pages
Integration-of-storage/Documents/CSIRIO-Future-Trends-Report-2015.aspx>.

Geoscience Australia and BREE, Australian Energy Resource Assessment, 2nd
edn, 2014, chapters 9-10.

Heard, Bradshaw and Brook, ‘Beyond wind: furthering the development of clean
energy in South Australia, Transactions of the Royal Society of South Australia
2015, Vol 139(7), pp. 57-82, at pp. 61-66.

Khalilpour R, A Vassallo, 15, ‘Leaving the grid: An ambition or a real choice?'
Energy Policy, 82, 2015, pp. 207-221.

Kueh KCY, GJ Nathan and WL Saw, ‘Storage capacities required for a solar
thermal plant to avoid unscheduled reductions in output, Solar Energy, 118,
2015, pp. 209-221.

MANAGEMENT, STORAGE AND
DISPOSAL OF WASTE

Transcripts: Aikas and Hautakangas p. 1438; Ellis pp. 1442-1446; 1455-1456;
Jenkins-Smith pp1072-1074; Mallants pp. 1344-45, 1360; Neri pp. 1390-1392

Submissions: Arius Association p. 15



Transcripts and submissions can be found at the Nuclear Fuel Cycle Royal Commission’s website:
www.nuclearrc.sa.gov.au/transcripts and www.nuclearrc.sa.gov.au/submissions

Other:

Blue Ribbon Commission on America's Nuclear Future, Report to the Secretary
of Energy, United States, 2012, p. vii.

Jenkins-Smith, HC, CL Silva, KG Ribberger, RP Rechard, R Rogers, M Pendleton
& L Price, Summary of approaches for consent-based siting of radioactive
waste management facilities: evidenced-based considerations and case studies,
Center for Risk and Crisis Management and Sandia National Laboratories,
United States, 2013.

Pescatore, C, and H Jenkins-Smith, Reflections on siting approaches for
radioactive waste facilities: synthesising principles based on international
learning, report prepared for the OECD NEA Forum on Stakeholder Confidence,
Radioactive Waste Management Committee, NEA/RWM/R(2012)5, pp. 7-10.

AUSTRALIAN LOW LEVEL AND
INTERMEDIATE LEVEL WASTE

Transcript: Davoren pp. 1332-1333.
Other:

Australian Government, Joint convention on the safety of spent fuel
management and on the safety of radioactive waste management: National
report of the Commonwealth of Australia, 2014, pp. 11-16, 60-66.

Transcripts: Hautakangas pp. 1378-1382; Mallants pp. 1353-1354.
Other:

Australian Radiation Protection and Nuclear Safety Agency, Classification of
radioactive waste, Safety Guide; Radiation Protection Series No. 20, Australia, 20710.

International Atomic Energy Agency (IAEA), IAEA Safety Standards -
Classification of Radioactive Waste, No. GSG-T, Vienna, 2008, pp. 5-6.

Transcript: Davoren 1332-1339

Submissions: Australian Government pp. 19-20; Australian Radiation Protection
Society p. 9; Engineers Australia p. 52

Other:

Australian Government, Joint convention on the safety of spent fuel
management and on the safety of radioactive waste management: National
report of the Commonwealth of Australia, Canberra, 2014, pp. 4-15, 59, 66

Jacobs SKM, Long term management of Australia’s radioactive waste: Initial business
case, Department of Industry, Australian Government, Canberra, 2014, p. 35.

National Radioactive Waste Management Act 2012

Transcripts: Davoren pp. 1332; Hautakangas pp. 1366-1372, 1385; Mallants
pp. 1343-1344; Neri pp. 1388-138S.

Submission: Australian Nuclear Association pp. 2-4.
Other:

Australian Government, Joint Convention on the Safety of Spent Fuel
Management and on the Safety of Radioactive Waste Management: National
report of the Commonwealth of Australia, Canberra, 2014, p. 66.

LLW Repository Ltd, National repository, <http:/llwrsite.com/national-
repository/>, accessed 22 January 2016

SKB, Extending the SFR, June 2015, <http://www.skb.se/upload/publications/
pdf/Fact-sheet_Extending_the_SFR.pdf>

Transcripts: Hautakangas pp. 1371-1372, 1385; Mallants pp. 1353-1354;
Neri pp. 1389-1398.

Other:

Australian Radiation Protection and Nuclear Safety Agency 20714, Siting of
controlled facilities, Regulatory Guide, Australia.

IAEA, Joint Convention on the Safety of Spent Fuel Management and on the
Safety of Radioactive Waste Management, opened for signature 29 September
1997 (entered into force 18 June 2007, 2001.

IAEA, Principles of radioactive waste management safety fundamentals,
IAEA Safety Series No. 111-F, 1995.

IAEA, Disposal of radioactive waste, IAEA Safety Standards No. SSR-5, 20711.

IAEA, Near surface disposal facilities for radioactive waste, IAEA Safety
Standards No. SSG-29, 2014.

Jacobs and MCM, Radioactive waste storage and disposal facilities in SA—
Quantitative cost analysis and business case, report prepared for the Nuclear
Fuel Cycle Royal Commission, Adelaide, 2016, available at http:/nuclearrc.
sa.gov.au/tentative-findings/, Paper 71, Section 4, pp. 80-82

LLW Repository Ltd, National Repository, <http:/llwrsite.com/national-
repository/>, accessed 22 January 2016

SKB 2015, Extending the SFR, June 2015 <http./www.skb.se/upload
publications/pdf/Fact-sheet_Extending_the SFR.pdf>

Transcripts: Mallants pp. 1354-1360; Neri pp. 1385-1398; Hautakangas
pp. 1371-1378.

Transcripts: Hautakangas p. 1374, Mallants pp. 1346, 1362-1363

Submissions: Australian Nuclear Assaociation pp. 2-4; World Nuclear
Association pp. 5-6

Other:

Finster, M and S Kamboj, International Low level waste disposal practices and
facilities, Fuel cycle research & development, Department of Energy, United
States, 2011, pp. 14-17, 31-36, 47-49, 71-78.

Peachey, C, ‘Disposal plans (part 4: low- and intermediate-level waste),
Nuclear Engineering International, 2012, 3 July.

Submissions: Australian Government pp. 19-20
Other:

Department of Industry, Innovation and Science, Resources: National
radioactive waste management facility: About, DIIS, Australian Government,
Canberra, <http:/www.radioactivewaste.gov.au/geoscience-australia-story-
map-0>, accessed 5 February 2016.

GHD, National radioactive waste management facility site selection framework,
report prepared for the Department of Industry, Innovation and Science,
Australian Government, Canberra, 2015

National Radioactive Waste Management Act 2072 (Cth)

INTERNATIONAL USED FUEL (HIGH LEVEL
WASTE) AND INTERMEDIATE LEVEL WASTE

Transcripts: Aikas 1433-1434; Voss p. 693.

Submissions: Duncan (Issues Paper 4) pp. 24-26: World Nuclear Association
(Ilssues Paper 4) p. 3.

Other:

IAEA, IAEA Safety Standards - Classification of Radioactive Waste, No. GSG-1,
IAEA, Vienna, 2009, pp. 7, 14, 36.

Jacobs and MCM, Radioactive waste storage and disposal facilities in SA—
Quantitative cost analysis and business case, report prepared for the Nuclear
Fuel Cycle Royal Commission, Adelaide, 2016, available at http:/nuclearrc.
sa.gov.au/tentative-findings/, Paper 7, section 2.2, p. 18-20.

Pasiva Oy, Safety case for the disposal of spent nuclear fuel at Olkiluoto -
Synthesis, Finland, 2012, pp. 7,14, 17.

SKB, Environmental impact statement - Interim storage, encapsulation and final
disposal of spent nuclear fuel Stockholm, 2017, pp. 34-37.

Transcripts: Aikas 1421, 1424; Hautakangas 1439; Neri 1390-1391.
Submissions:

Australian Government p. 20: Duncan (Issues Paper 4), p. 38; World Nuclear
Association (Issues Paper 4) pp. 5-6.

NUCLEAR FUEL CYCLE ROYAL COMMISSION TENTATIVE FINDINGS 35



Transcripts and submissions can be found at the Nuclear Fuel Cycle Royal Commission’s website:
www.nuclearrc.sa.gov.au/transcripts and www.nuclearrc.sa.gov.au/submissions

Other:

Blue Ribbon Commission on America's Nuclear Future, Report to the Secretary
of Energy, United States, 2012, p. vii.

Committee on Radioactive Waste Management (CoRWM), Managing our
radioactive waste safely - CoORWM's recommendations to government,
United Kingdom, 2006, p. 3.

European Atomic Energy Community (Euratom), Report of the European Atomic
Energy Community on the implementation of the obligations under the Joint
Convention on the Safety of Spent Fuel Management and on the Safety of
Radioactive Waste Management, Vienna, May 20715, p. 19.

Euratom, Council directive 2071/70/Euratom establishing a community
framework for the responsible and safe management of spent fuel and
radioactive waste, 20711, preamble clause 271.

Ministry of Employment and the Economy, Finland, ‘Posiva receives a
construction licence for a spent nuclear fuel disposal facility, media release,
Finland, 12 November 2015, <https:/www.tem.fi/en/energu/press_releases
energy?89521_m=119285>.

Nuclear Waste Management Organization, Choosing a way forward - the future
management of Canada'’s used nuclear fuel (final study), Canads, 2005, pp. 4,
23-25.

SKB, Swedish Nuclear Fuel and Waste Management Company, 12 June 2015,
<http://www.skb.com/skb-swedish-nuclear-fuel-and-waste-management-

company/>.

SKB, Environmental impact statement - Interim storage, encapsulation and final
disposal of spent nuclear fuel, March 2011, Stackholm

Transcripts: Aikas pp. 14211422, 1433; Hautakangas p. 1426, 1436; Nutt
pp. 1464-1466.

Other:
IAEA, Disposal of radioactive waste, No. SSR-5, Vienna, 2017, pp. 35-37.

Transcripts: Aikas pp. 1418, 14211422, 1426, 1430-1434; Ellis pp. 1454-1455;
Hautakangas pp. 1419-1420, 1426, 1429-1431.

Other:

Department of Energy and Climate Change UK, Implementing geological
disposal, Government of the United Kingdom, 2014, p19.

IAEA, ‘Options for management of spent fuel and radioactive waste for
countries developing new nuclear waste programs), IAEA Energy Series,
No. NW-T-1.24, Austria, 2013, p. 11.

Jacaobs and MCM, op. cit, Paper 7, section 4, pp. 34-42.

Posiva Oy, Safety case for the disposal of spent nuclear fuel at Olkiluoto -
Synthesis, Finland, 2012, pp. 4, 9-10, 13-14.

Posiva Oy, Expansion of the repository for spent nuclear fuel: Environmental
impact assessment report, Finland, 2008, pp.47-56.

SKB, Environmental impact statement — Interim storage, encapsulation and final
disposal of spent nuclear fuel Stackholm, 2011, p. 12.

Transcripts: Agius pp. 1180-1187; Barnicot pp. 268-273; Giles pp. 196-197;
Heinson pp. 235-237

Submission: Arius Association p. 4.
Other:

Department of State Development (DSD), Geology of South Australia, DSD,
Government of South Australia, 2014, <http:/www.minerals.statedevelopment.
sa.gov.au/geoscience/geology>.

DSD, Gawler Craton, DSD, Government of South Australia, 2014, <http:/www.
minerals.statedevelopment.sa.gov.au/geoscience/geology/gawler_craton>.

Native Title Act 1993 (Cth), Part 11.

Transcripts: Aikas pp. 1421-1422; Ellis pp. 1443-1446; Nutt p. 1465.

Submission: Golder Associates pp. 2-7.

36 NUCLEAR FUEL CYCLE ROYAL COMMISSION TENTATIVE FINDINGS

Other:

Department of Energy and Climate Change UK, Implementing geological
disposal, Government of the United Kingdom, 2014, pp. 29-31.

Transcript: Aikas 1417-1418.

Submission: Golder Associates p. 2.

Other:

Jacobs and MCM, op.cit, Paper 1, section 2.3, pp. 21-34

Posiva Oy, Expansion of the repository for spent nuclear fuel: Environmental
impact assessment report, Finland, 2008.

SKB, Environmental impact statement - Interim storage, encapsulation and final
disposal of spent nuclear fuel, Stockholm, 2011, p. 12

Submissions: Arius Association pp. 10-11; Steele Environment Solutions
pp. 4-5

Other:
IAEA, Nuclear Technology Review 2015, Vienna, 20715, pp. 2,18, 21.
Jacaobs and MCM, op. cit, Paper 2, section 2.54, p. 113.

Ministry of Foreign Affairs, Japan, and others, National report of Japan for the
fifth review meeting, 20714, pp. 12-13, 10S-110

Republic of Korea, Korean fifth national report under the Joint Convention on
the Safety of Spent Fuel Management and on the Safety of Radioactive Waste
Management, 2014, pp. 25-27.

Taiwan R.O.C,, National Report under the Joint Convention on the Safety of
Spent Fuel Management and on the Safety of Radioactive Waste Management
2012, pp. 17-20.

Transcripts: Aikas p. 1414; Nutt p. 1462.
Submissions: Arius Association pp. 1-3; Australian Nuclear Association pp. 5-6
Other:

Chapman, N, C McCombie and P Richardson, Work package 3 economic
aspects of regional repositories, SAPIERR-II, European Commission community
research, 2008.

Euratom, Council directive 20711/70/Euratom establishing a Community
framework for the responsible and safe management of spent fuel and
radioactive waste, 2011, article 4 clause 4

International Atomic Energy Agency (IAEA), Options for management of
spent fuel and radioactive waste for countries developing new nuclear power
programmes, IAEA, NW-T-1.24, Austria, 2013.

IAEA, Viability of sharing facilities for the disposition of spent fuel and nuclear
waste, IAEA, TECDOC-1658, Austria, 2011,

IAEA, Joint Convention on the Safety of Spent Fuel Management and on the
Safety of Radioactive Waste Management, opened for signature 29 September
1997 (entered into force 18 June 2007, Parts (vi), (xi).

International Framework for Nuclear Energy Cooperation, IFNEC reliable nuclear
fuel services working group (RNFSWG) summary, 2013, <http:/www.ifnec.org/
Meetings/RNFSWGMeetings.aspx>

Rosner, R, L Kollar and JP Malone, The back end of the nuclear fuel cycle
establishing a viable roadmap for a multilateral interim storage facility,
American Academy of Arts & Sciences, Cambridge, 2015.

Transcripts: Carlson p. 1763; Evans pp. 1557-1563.
Other:

IAEA, Treaty on the Non-Proliferation of Nuclear Weapons and its Additional
Protocol.

Nuclear Non-Proliferation (Safeguards) Act 1987 (Cth)

Paris Agreement under the United Nations Framework Convention on Climate
Change, 12 December 2015



Transcripts and submissions can be found at the Nuclear Fuel Cycle Royal Commission’s website:
www.nuclearrc.sa.gov.au/transcripts and www.nuclearrc.sa.gov.au/submissions

Jacabs and MCM, op. cit, Paper 2, section 3, pp.118-127.

Submissions: Arius Association pp. 11-12.
Other:

Jacabs and MCM, op. cit, Paper 2, section 3, pp. 118-127.

Carter J and S Dam and others, A project concept for nuclear fuels storage and
transportation, FCRD-NFST-2013-000132 rev 1, United States Department of
Energy, 2013, pp. 23-24.

Hardin E, T Hadgu, D Clayton, R Howard, H Greenberg, J Blink, M Sharma,

M Sutton, J Carter, M Dupont and P Rodwell, Repository reference disposal
concepts and thermal load management analysis, FCRD-UFD-2012-000219
rev 2, United States Department of Energy, 2012, pp. 138-155.

Jacobs and MCM, op. cit, Paper 1, section 24, pp. 34-42

SKB, The spent fuel repository, Stockholm, 5 June 20715, <http:/www.skb.com/
future-projects/the-spent-fuel-repository/>, accessed 28 January 2016.

Jacabs and MCM, op. cit, Paper 2, section 2.34, pp. 113-114; Paper 5, sections
33-35, 4, pp.203-207.

Jacobs and MCM, op. cit, Paper 1, section 310, p. 78; Paper 5, section 3.2,
pp. 200-202, Figure 3:1.

Jacabs and MCM, op. cit, Paper 2, section 237, pp. 114-117; Paper 5, section
44, pp. 208-209

Jacabs and MCM, op. cit, Paper 5, section 26, 5, pp. 197, 212

Jacabs and MCM, op. cit, Paper 5, section 4.1 p. 204.

Jacobs and MCM, op. cit, Paper 2, sections 2.3.7, 3710, pp. 116-117, 127, Figures
21,22

Jacabs and MCM, op. cit, Paper 5, section 4.7, p. 211

Jacabs and MCM, op. cit, Paper 3, section 5712, p. 144; Paper 4, section 2.11.2,
p. 179

Ernst & Young, CGE modelling assessment, report prepared for the Nuclear Fuel
Cycle Royal Commission, Adelaide, February 20716, available at http:/nuclearrc.
sa.gov.au/tentative-findings/, section 6.3, pp. 78-84.

Transcripts: Byrne pp. 1664-1665; Mallants, p. 1363.

Submissions: Arius Association pp. 13-14; Duncan (Issues Paper 4), pp. 35-37;
Stephen Grano p. 4

Other:
Jacobs and MCM, op. cit, Paper 5, section 4.5, pp. 20S-210.

Jacobs and MCM, op. cit, Paper 5, section 4.3. p. 206

Transcripts: Aikas 1415-1418.

Other:

Australian Radiation Protection and Nuclear Safety Act 1998 (Cth).
Environment Protection and Biodiversity Conservation Act 1999 (Cth).

IAEA, Options for management of spent fuel and radioactive waste for countries
developing new nuclear waste programs, No. NW-T-1.24, Austria, 2013, pp. 3-6

Nuclear Waste Storage Facility (Prohibition) Act 2000 (SA) sections 8, S, 13

Pasiva Oy, Safety case for the disposal of spent nuclear fuel at Olkiluoto -
Synthesis, Finland, 20712, pp. 6-8.

Swedish Radiation Safety Authority, Repository for Spent Nuclear Fuel,
Sweden, March 10 20715, <https./www.stralsakerhetsmyndigheten.se
In-English/About-the-Swedish-Radiation-Safety-Authority1/The-site-for-
a-spent-nuclear-fuel-repository1/The-Site-for-a-Spent-Nuclear-Fuel-
Repository/>, accessed 25 January 2016.

FUEL LEASING

Transcript: Voss p. 686.

Submissions: Abbott p. 22; East Cliff Consulting p. 3; Senator Edwards p. 23;
Khurana pp. 1-3; Kreig Part 1 pp. 106-121and Part 5 p. 8; Resource Solutions
- Australia p. 7, SANES p.6; Studsvik p. 9.

Other:

Expert Group on Multilateral Approaches to the Nuclear Fuel Cycle,
Multilateral approaches to the nuclear fuel cycle, IAEA, Vienna, 2005, p. 124

Hartigan, K, C Hinderstein, A Newman and S Squassoni, A new approach to the
nuclear fuel cycle: Best practices for security, non-proliferation and sustainable
nuclear energy, Rowman & Littlefield, Maryland, February, 2015, p. 27.

Pentz, DL and RH Stoll, ‘Commercial nuclear fuel leasing - The relationships
to non-proliferation and repositary site performance, in Proceedings of the
WM'O7 Conference, 25 February - 1March 2007, pp. 1-2.

Policy of the United Arab Emirates on the evaluation and potential
development of peaceful nuclear energy, April 2008, p. 9.

Yudin, Y, Multilateralization of the nuclear fuel cycle - A long road ahead,
United Nations, New York and Geneva, 2011, p. 4.

Transcripts: Von Hippel p. 684; Vass p. 696.
Other:

Expert Group on Multilateral Approaches to the Nuclear Fuel Cycle 2005,
Multilateral Approaches to the Nuclear Fuel Cycle, IAEA, Vienna, p. 15.

IAEA, Commission of Eminent Persons on the Future of the Agency,

Report of the Commission of Eminent Persons on the Future of the Agency,
IAEA, 23 May 2008, p10. <https://www.iaea.org/About/Policy/GC/GC52/
GC52InfDocuments/English/geS2inf-4_en.pdf>

Massachusetts Institute of Technology, ‘Chapter 8: Fuel cycle and
nonproliferation’ in The future of the nuclear fuel cycle: An interdisciplinary MIT
study, MIT Publishing, 20711, p. 117.

Nuclear Fuel Leasing Group, Submission to UMPNER by the Nuclear Fuel
Leasing Group, 18 August 2006, p. 3.

Paine, CE and TB Cochran, ‘Nuclear Islands: International Leasing of
Nuclear Fuel Cycle Sites to Provide Enduring Assurance of Peaceful Use,
Nonproliferation Review, 20710, vol. 17, no. 3, pp. 441-474.

Yudin, Y, Multilateralization of the nuclear fuel cycle — A long road ahead,
United Nations, New York and Geneva, 2011, p. 92

Submissions: Resaurce Solutions — Australia p. 4

Transcripts: Goldsworthy p. 703; Sokolski p. 1487; Von Hippel p. 676; Voss
p. 686-889.

Submissions: Resource Solutions — Australia, p. 4, Annex 1, p. 8.
Other.

Hatch, Final report: quantitative analysis and business case for the development
of uranium conversion, enrichment and fuel fabrication facilities in South
Australia, report prepared for the Nuclear Fuel Cycle Royal Commission, Adelaide,
December 20715, available at http:/nuclearrc.sa.gov.au/tentative-findings

World Nuclear Assaciation, The nuclear fuel report: Global scenarios for
demand and supply availability 2015-2035, 2015, pp. 114, 136.

Transcripts: Voss pp. 694-695; Upson pp. 718, 729.

Submissions: Resource Solutions — Australia, Annex 7, pp. 1-2

NUCLEAR FUEL CYCLE ROYAL COMMISSION TENTATIVE FINDINGS 37



Transcripts and submissions can be found at the Nuclear Fuel Cycle Royal Commission’s website:
www.nuclearrc.sa.gov.au/transcripts and www.nuclearrc.sa.gov.au/submissions

Other:

Hatch, op. cit, Annex D

IAEA, Nuclear technology review 2015 - Report by the Director-General,
2 July, Vienna, 2015, p. 15.

Ernst & Young, CGE modelling assessment, report prepared for the Nuclear
Fuel Cycle Royal Commission, Adelaide, February 20716, available at http:/
nuclearrc.sa.gov.au/tentative-findings/, section 6.2.1 p. 74, section 6.4.1 p. 85.

COMMUNITY ENGAGEMENT AND
SOCIAL CONSENT

Transcripts: Ellis p. 1443; Jenkins-Smith pp. 1078, 1083; Watts p. 1167.

Submission: Toro Energy p. 24.
Other:

Jenkins-Smith HC, CL Silva, K Gupta Ripberger, RP Rechard, R Rogers,

M Pendleton and L Price, Summary of approaches to consent-based siting of
radioactive waste management facilities: Evidence-based considerations and
case studies, Center for Risk and Crisis Management and Sandia National
Laboratories, United States, 2013, p. 15

Transcripts: Guthrie 1104

Submissions: Toro Energy pp. 24-28; Uranium Council p. 10.

Transcripts: Campany p. 1090; Ellis pp. 1443, 1455-56; Mallants pp. 1344-45;
Neri p. 1390; Voss p. 689; Watts p. 1151

Other:

Boyazis JP, 'Last developments in the Belgian disposal programme for low and
intermediate short-lived waste’, Paper presented at TopSeal 2006, Conference of
the European Nuclear Society, Olkiluoto, Finland, 19 September 2006, pp. 1-2.

Jenkins-Smith HC, CL Silva, K Gupta Ripberger, RP Rechard, R Rogers,

M Pendleton and L Price, Summary of approaches for consent-based siting of
radioactive waste management facilities: Evidence-based considerations and
case studies, Center for Risk and Crisis Management and Sandia National
Laboratories, United States, 2013, p. 16.

Transcripts: Aikas and Hautakangas p. 1438; Campany pp. 1092-1099; Davoren
1342; Ellis pp. 1446-1453, 1456-1457; Guthrie 1115-1120; Hautakangas p.
1384; Jenkins-Smith pp. 1079, 1082-1089; Larkin 1233; Mallants pp. 1346-
1349, 1357, 1362-1363; Stehlik p. 1063; Watts p. 1157, 1165-1166

Submissions: Alingtjara Wilurara Natural Resources Management Board p. 7;
Golder Associates p. 6; Maralinga Tjarutja and Yalata Community Incorporated
pp. 28-29; Toro Energy pp. 26-28

Other:

Andra, ‘Andra presents the actions to be taken following the public debate on
the Cigéo project, media release, 16 May, Chatenay-Malabry, 2014, <http/
www.andrafr/international/download/site-principal/document/commungue-
de-presse/press-release-on-the-cigeo-public-debate-follow-up.pdf>.

Cameco, Strength in depth - Sustainable development report, Canada, 2014,
p. 84, accessed at <https./www.cameco.com/sustainable_development/20714/>

Ippa Project, Local partnership case study: Site selection for final disposal of
LLW and ILW Belgium (Local Partnership). ‘Implementing public participation
approaches in radioactive waste disposal, Seventh Euratom Research and
Training Framework Programme on Nuclear Energy, European Commission,
2013, accessed at <http:/toolbox.ippaproject.eu/files/LocalPartnership_
CaseStudy_Site-selection-LILW-Belgium_20130312.pdf>

Jenkins-Smith HC, CL Silva, K Gupta Ripberger, RP Rechard, R Rogers,

M Pendleton and L Price, Summary of approaches for consent-based siting of
radioactive waste management facilities: Evidence-based considerations and
case studies, Center for Risk and Crisis Management and Sandia National
Laboratories, United States, 2013, pp. 6, 15-16.

Nuclear Waste Management Organization (NWMO), Implementing adaptive
phased management 20176 to 2020, (Draft for public review) Canada, October
2015, p. 11, 24-29.

38 NUCLEAR FUEL CYCLE ROYAL COMMISSION TENTATIVE FINDINGS

ONDRAF/NIRAS, The cAt project in Dessel: A long-term solution for Belgian
category A waste, Brussels, 2010, accessed at <http./www.niras-catbe/
downloads/cAt_brochureENG.pdf>

Organisation for Economic Co-operation and Development — Nuclear Energy Agency
(OECD-NEA), Disposal of radioactive waste: Forming a new approach in Germany,
paper presented at the Forum on Stakeholder Confidence (FSC) Community Visit
and National Workshop, Hamburg, Germany, 2006, pp. 14-18, 55-62.

Transcripts: Campany pp. 1091-1092; Stehlik pp. 1058-1058, 1068-1070;
Thomas p. 1208.

Submissions: Maralinga Tjarutja and Yalata Community Inc. p. 28; Marsh p. 1;
SANTS p. 4.

Other:

Graetz G, 'Uranium Mining and First Peoples: The nuclear renaissance
confronts historical legacies, Journal of Cleaner Production, 20714, Vol. 84,
Issue 1, pp. 342-344.

Stehlik D, Understanding the formation of attitudes to nuclear power in Australia,
National Academies Forum, Melbourne, 2010, pp. 9, 29-32

Transcripts: Thomas p. 1208.

Submissions: Alinytjara Wilurara Natural Resources Management Board pp. 71,
5; Anderson p. 2; Anggumathanha Camp Law Mob pp. 2, 10; Australian Nuclear
Free Alliance pp. 1-2, 8, 13; Golder Associates p. 6; Josephite Reconciliation
Circle; Kaurna Yerta pp. 2-4; Kokatha p. 7. 11; Karina Lester; Yami Lester;
Maralinga Tjarutja and Yalata Community Inc pp. 13-16, 28; Marsh p. 3-6;
Ngarrindjeri Regional Authority Inc; Ngoppon Together, Representatives

of Native Title Parties; SANTS pp.3-4; West Mallee Protection p. 3-6;
Yankunytjatjara Native Title Aboriginal Corporation pp.1-2; Young.

Other:

Graetz G, 'Uranium Mining and First Peoples: The nuclear renaissance confronts
historical legacies’, Journal of Cleaner Production, 2014, Vol. 84, Issue 1, p. 342.

Stehlik D, Understanding the formation of attitudes to nuclear power in Australia,
National Academies Forum, Melbourne, 2010, p. 30.

Transcripts: Agius pp. 1173-1190; Cane pp. 1223-1224, 1230-1237; Collett
p. 1236, 1233; Davoren p. 1341; Guthrie p. 1117; Preece p. 1220, 1228; Thomas
pp. 1182-1205; Watts p. 1164

Submissions: Alingtjara Wilurara Natural Resources Management Board

pp. 4-5; Anderson p. 5; Kaurna Yerta p. 2; Maralinga Tjarutja and Yalata
Community Inc. pp. 20, 25-29, 33; Public Law & Policy Research Unit -
University of Adelaide pp. 5, 13; Toro Energy Limited pp. 18, 26-27; Uranium
Council pp. 10-12; Yankunytjatjara Native Title Aboriginal Corporation pp. 3-4.

Other:

United Nations General Assembly resolution 61/295, United Nations
Declaration on the Rights of Indigenous Peoples, A/61/295 (13 December
2007), Article 19.

LAND, HERITAGE AND
RESPECTING RIGHTS

Submissions: Aggumathanha (Camp Law Mab); Alinytjara Wilurara Natural
Resources Management Board; Anderson; Campbell Law; Josephite
Reconciliation Circle; Kaurna Yerta; Kokatha Aboriginal Corporation; Lester;
Maralinga Tjarutja and Yalata Community Inc; Mahomed; Marsh; Ngoppon
Together; Representatives of Native Title Parties; South Australian Native
Title Services; West Mallee Protection; Yankunytjatjara Native Title Aboriginal
Corporation; Yerta.

Transcripts: Agius pp. 1185-1187; Campany pp. 1094-1095; Guthrie p. 1115;
Stehlik p. 1069; Thomas p. 1200.

Aboriginal Heritage Act 1979 (SA).
Aboriginal Heritage Act 1988 (SA) part 3.



Transcripts and submissions can be found at the Nuclear Fuel Cycle Royal Commission’s website:
www.nuclearrc.sa.gov.au/transcripts and www.nuclearrc.sa.gov.au/submissions

BHP Billiton Ltd, Olympic Dam expansion environmental impact statement,
2009, chapter 17

BHP Billiton Ltd, Olympic Dam expansion supplementary environmental impact
statement, 2017, chapter 18.

Mining Act 1971(SA) part 9B.
Native Title Act 1993 (Cth) div. 3
Roxby Downs (Indenture Ratification) Act 1982 (SA) section S.

Department of the Premier and Cabinet (DPC), ‘Review of the Aboriginal Heritage
Act 1988 - Scoping Paper’, DPC, Government of South Australia, 2008.

RISKS AND CHALLENGES
RADIATION RISKS

Transcripts. Fisher pp. 1780-1786, 1788-1792; Larsson pp. 889-891, 894,
897-900, 903-307; Solomon pp. 808-814; Thomas pp. 925-926, 928, 932,
937-938, 940-942, 945-946.

Submissions: Gun and Crouch pp. 2, 5; Higson (Second Submission) pp. 2-4;
Sykes p. 2

Other:

Australian Nuclear Science and Technology Organisation (ANSTO), Annual
report 2014-15, p. 118.

Australian Radiation Protection and Nuclear Safety Act 1998 (Cth).

Australian Radiation Protection and Nuclear Safety Agency (ARPANSA),
ANRDR in Review, Issue 2, July 2015, Australia, p. 6.

ARPANSA, 'Fundamentals for protection against ionising radiation’, Radiation
Protection Series F-1, 2014.

ARPANSA, ‘Recommendations for limiting exposure to ionizing radiation and
national standard for limiting occupational expasure to ionizing radiation,
Radiation Protection Series No. 7, 2002.

Radiation and Nuclear Safety Authority (STUK), Safety assessment by the
Radiation and Nuclear Safety Authority of Posiva's construction licence
application, Finland, 2015, pp. 28-29.

The Chernobyl Forum 2003-2005, ‘Chernobyl's Legacy: Health, Environmental
and Sacio-Economic Impacts’, 2nd revised edn,, pp. 11-20

United Nations Scientific Committee on the Effects of Atomic Radiation,
‘Saurces and effects of ionizing radiation’, Scientific Annexure D: Health effects
due to radiation from the Chernobyl accident, report to the General Assembly,
2008

United Nations Scientific Committee on the Effects of Atomic Radiation,
‘Sources, effects and risks of ionizing radiation’, Scientific Annexure A:
Attributing health effects to ionizing radiation exposure and inferring risks, report
to the General Assembly, 2012, pp. 6-12.

United Nations Scientific Committee on the Effects of Atomic Radiation,
‘Sources, effects and risks of ionizing radiation, Scientific Annexure A: Levels and
effects of radiation exposure due to the nuclear accident after the 2071 Great
East-Japan earthquake and tsunami, report to the General Assembly, 2013,

pp. 88-92.

World Health Organization (WHQ), ‘Health effects of the Chernobyl accident
and special health care programs’, Report of the UN Chernoby! Forum Expert
Group ‘Health; Geneva, 2006, pp. 98-108.

Australian Radiation Protection and Nuclear Safety Agency [ARPANSA),
lonising radiation and health, 2015, accessed at <http:/www.arpansa.gov.au
RadiationProtection/Factsheets/is_ionising.cfm>.

Food Standards Agency, Radioactivity in the food and the environment, 2014,
Food Standards Agency, Government of the United Kingdom, 2015, pp. 12, 18-21.

Neri EG (ENRESA), letter to the Nuclear Fuel Cycle Royal Cormmission,
271 December 2015, available at <www.nuclearrc.sa.gov.au>.

Muston SD, Spatial variability of background radiation in Australia
(Master's dissertation), RMIT University, Melbourne, 2014, pp. 35-38

Public Health England, Patient dose information: guidance, Public Health
England, Government of the United Kingdom, September 2008, accessed at

<https:/www.gov.uk/government/publications/medical-radiation-patient-
doses/patient-dose-information-guidance>

Transcripts: Fisher p. 1790.
Other:

Australian Radiation Protection and Nuclear Safety Agency (ARPANSA),
lonising radiation and health, ARPANSA, 20715, accessed at <http:/www.arpansa
gov.au/RadiationProtection/Factsheets/is_ionising.cfm>

Neri EG (ENRESA), letter to the Nuclear Fuel Cycle Royal Commission,
21 December 2015, available at <www.nuclearrc.sa.gov.au>.

Muston SD, Spatial variability of background radiation in Australia
(Master’s dissertation), RMIT University, Melbourne, 2014, pp. 35-38.

Public Health England, Patient dose information: guidance, Public Health
England, Government of the United Kingdom, September 2008, accessed at
<https://www.gov.uk/government/publications/medical-radiation-patient-
doses/patient-dose-information-guidance>

URENCO, Sustainability Report 2074, 2014, p. 18.

NON-PROLIFERATION AND SECURITY

Transcripts: Brown pp. 1318, 1320-1321; Dillich and Sarkar pp. 1282-1283;
Edwards p. 745; Evans pp. 1553, 1555-1556, 1562-1563; Floyd pp. 1489-
1492, 14395, 1497-1499, 1506, 1511-1513; Peterson pp. 748, 753; Sokalski
p. 1479; von Hippel pp. 684-685; Voss p 638.

Submissions: Arius Assaciation pp. 18-19; ATSE pp. 22-23; Australian
Government pp. 10-12; Resource Solutions - Australia (Appendix 1) pp. 8-10.

Other:

Australian Safeguards and Non-Proliferation Office (ASNQ), Annual report
2014-2015, Appendix B, Appendix D

Carlson J, 'Introduction to the concept of proliferation resistance’, ICNND
Research Paper, No. 8, 2009, pp. 10-11.

Evans G and Y Kawaguchi, ‘Eliminating nuclear threats: A practical agenda for
global policymakers', Report of the International Commission on Nuclear Non-
proliferation and Disarmament, 2009, pp. 50-52, 132-145.

International Atomic Energy Agency (IAEA), ‘Multilateral approaches to the
nuclear fuel cycle, Expert Group Report to the Director General of the IAEA, 2005,
pp. 133-136.

IAEA, ‘Nuclear Security Recommendations on Physical Protection of Nuclear
Material and Nuclear Facilities, INFCIRC/225/Revision 5, 2071.

IAEA, Treaty on the Non-Proliferation of Nuclear Weapons (NPT),
INFCIRC/140/22 April 1970 and its Additional Protocals, IAEA.

Nuclear Non-Proliferation (Safeguards) Act 1987 (Cth)

Nuclear Threat Initiative, Nuclear security index: Building a framework for
assurance, accountability, and action, 3rd edn, 20716, p. 20.

United Nations General Assembly, Convention on the Physical Protection
of Nuclear Material, 26 October 1979, (No. 24631) and Amendment to the
Convention on the Physical Protection of Nuclear Material, 2005

United Nations General Assembly, International Convention for the
Suppression of Acts of Nuclear Terrorism, A/59/766, 13 April 2005

TRANSPORT

Transcripts. Boulton pp. 1253-1254, 1262, 1275-1276; Brown pp. 13161318,
1319-1322, 1324-1325, 1328; Dillich and Sarkar pp. 1286, 1288-1297, 1293,
1294-1297; Griffiths pp. 1300, 1309-1310.

Submissions: Friends of the Earth Australia, Australian Conservation Foundation
(ACF) and Conservation Council of SA pp. 226-227; Minerals Council of
Australia p. 14; Port Adelaide Residents Environment Pratection Group p. 7;
Senator Edwards, pp. 39-41; World Nuclear Association (Issues Paper 4) p. 8

Other:

Australian Radiation Protection and Nuclear Safety Authority (ARPANSA),
Code for the safe transport of radioactive material, Radiation Protection Series
C-2, Commonwealth of Australia, 2014.

NUCLEAR FUEL CYCLE ROYAL COMMISSION TENTATIVE FINDINGS = 39



Transcripts and submissions can be found at the Nuclear Fuel Cycle Royal Commission’s website:
www.nuclearrc.sa.gov.au/transcripts and www.nuclearrc.sa.gov.au/submissions

International Atomnic Energy Agency (IAEA), Specific Safety Requirements
SSR-6: Regulations for the Safe Transport of Radioactive Material, IAEA Safety
Standards, 2012.

International Maritime Organisation, International Maritime Dangerous
Goods Code.

International Maritime Organisation, The International Code for the Safe Carriage
of Packaged Irradiated Nuclear Fuel, Plutonium and High-Level Radioactive
Wastes on Board Ships, 2007 (as amended).

Griffiths H (ANSTO), letter to the Nuclear Fuel Cycle Royal Commission,
2 February 2016, available at <www.nuclearrc.sa.gov.au>.

Uranium Council Transport Working Group, Guide to the safe transport of
uranium oxide concentrate, Commonwealth of Australia, 2012, pp. 13-14

Waorld Nuclear Association, Transport of radioactive materials, 20715, accessed at
<http://www.world-nuclear.org/info/Nuclear-Fuel-Cycle/Transport/Transport-
of-Radioactive-Materials/>.

REGULATORY OVERSIGHT

Transcripts: Carlson pp. 1763-1777; Griffiths and Summerfield pp. 774-776;
Hoffman pp. 1723-1743; Loy pp. 1745-1762; Peterson pp. 753-763;
Weightman pp. 833-841; Wilkinson pp. 779-792

Submissions: Australian Government pp. 29-39; Engineers Australia pp. 32-33;
Frazer-Nash Consultancy Ltd pp. 4-6; Law Society of South Australia pp. 5-12;
Minerals Council of Australia pp. 8-9; World Nuclear Assaciation (Issues Paper
3)p.16.

Other:

International Atomic Energy Agency (IAEA) 2007, Milestones in the development
of a national infrastructure for nuclear power, No. NG-G-31, Vienna.

International Atomic Energy Agency (IAEA), Establishing the safety infrastructure
for a nuclear power programme, No. SSG-16, Vienna 2011

International Atomnic Energy Agency (IAEA), Governmental legal and regulatory
framework for safety, No. GSR Part 1, Vienna, 2010

Office for Nuclear Regulation, A guide to nuclear regulation in the UK, United
Kingdomn, 20714

Organisation for Economic Co-operation and Development — Nuclear Energy
Agency (OECD-NEA), The characteristics of an effective nuclear regulator, 2014.

Radiation and Nuclear Safety Authority (STUK), Guide YVL AT Regulatory
oversight of safety in the use of nuclear energy, Helsinki, 22 November 2013.

World Nuclear Association, Licensing and project development of new nuclear
power plants, United Kingdom, 2015, chapter 2

INVESTMENT

Transcripts: Carlsan 1767, Garnaut pp. 16-17; Guthrie p. 1105; Knox pp. 1707-
1708; Lyon pp. 1529-1539; Murphy p. 1542, pp. 1546-1550; Stock p. 378.

Submissions: Association of Mining and Exploration Companies (AMEC) pp. 5-8
Other:

International Atomic Energy Agency (IAEA), ‘Financing of nuclear power plants;,
IAEA Nuclear Energy Series No. NG-T-4.2, IAEA, Vienna, 2008, pp. 5-8.

IPA Perpetual, Australian Infrastructure Investment Report 2015, IPA, Sydney,
2015.

Organisation for Economic Co-operation and Development — Nuclear Energy
Agency (OECD-NEA), The financing of nuclear power plants, OECD, Paris, 2009,
pp. 7-12

40 NUCLEAR FUEL CYCLE ROYAL COMMISSION TENTATIVE FINDINGS

INSURANCE

Transcripts: Mclntash pp. 1018-1038; Popplewell pp. 1049-10571.
Other:

International Atomic Energy Agency (IAEA), IAEA Handbook on nuclear law:
Implementing legislation, IAEA, Vienna, 20710, p. SS.

International Atomic Energy Agency (IAEA), International Expert Group
on Nuclear Liability (INLEX), International Expert Group on Nuclear Liability
Recommendations, IAEA, Vienna, 2012

International instruments

1960 Paris Convention on Third Party Liability in the Field of Nuclear Energy and
1963 Brussels Convention Supplementary to the Paris Convention as amended
by the 1964 Additional Protocol and the 1982 Protocol

1963 Vienna Convention on Civil Liability for Nuclear Damage as amended by the
1997 Protocol to Amend the Vienna Convention.

1988 Joint Protocol Relating to the Application of the Vienna Convention and the
Paris Convention.

1997 Convention on Supplementary Compensation for Nuclear Damage.

2004 Protocols ta amend the Paris Convention and the Brussels
Supplementary Convention.

EDUCATION AND SKILLS DEVELOPMENT

Transcripts: Billowes and Roberts pp. 1631-1635; Byrne pp. 1668-1671; Loy
pp. 1751-1752, 1758-1761; Miller pp. 1679-1680; Paterson pp. 1646-1652.

Submissions: TAFE SA pp. 6-3; Dr Rabert Niven, University of NSW, p. 4;
Australian Government p. 16.

Other:

International Atomnic Energy Agency (IAEA) 2007, Milestones in the development
of a national infrastructure for nuclear power, Nuclear Energy Series No. NG-G-
37, IAEA, Vienna, 2007, pp. 41-44.

International Energy Agency/NEA and 20715, Technology roadmap: Nuclear
energy (2015 edn), [EA/NEA, 2015, pp. 45-50.

IMPACTS ON OTHER SECTORS

Submissions: Friends of the Earth Australia, Australian Conservation Foundation
[ACF) and Conservation Council of SA pp. 81-82, 190-191.

Other:

Payne BA, SJ Olshanksy and TE Segel, The effects on property values of
proximity to a site contaminated with radioactive waste, Natural Resources
Journal, Vol. 27,1987, pp. 579-530



GUIDELINES FOR YOUR RESPONSE

The Commission invites all members of the community to
respond to its Tentative Findings. In particular, we invite
your response as to whether you agree or disagree with
a Tentative Finding, why, and the evidence in support of
that position.

There is no need to repeat material contained in any written
submission to the Commission. Responses may refer the
Commission to publicly available material that is not referred
to in the Tentative Findings if that might bear upon that
finding. Such material should not be enclosed; instead,

a reference is sufficient.

The Commission will not accept responses that:
« contain defamatory or offensive material

« request confidentiality, unless the Commission has
agreed prior to receiving the response. Any individual or
organisation intending to request confidentiality should
contact the Commission. The Commission will assess
requests on a case-by-case basis; however, it does not
anticipate any reason for a response to be canfidential

- are not accompanied by a completed coversheet,
see details below.

Responses must be in writing.

To best assist the Commission, identify by number and in
order the Tentative Finding under discussion.

Only one response will be accepted from any individual
or organisation. Modified or substituted versions will not
be accepted.

Responses must be accompanied by a completed
coversheet, available overleaf or to download at
<http:/nuclearrc.sa.gav.au/tentative-findings/>.

The coversheet requires authors to provide their name and
contact details, and authorise publication of the material.
As responses to the Tentative Findings are not evidence, an
oath is not required.

Electronic responses, preferably in pdf, can be uploaded
through the Commission website www.nuclearrc.sa.gov.au
or emailed to enquiries@nuclearrc.sa.gov.au.

Printed responses can be posted to Nuclear Fuel Cycle Royal
Commission, GPO Box 11043, Adelaide SA S001.

The Commission will acknowledge received responses.

The Commission will publish on its website responses to the
Tentative Findings on 2 May 2016, in advance of delivering its
report to the South Australian Government by 6 May 2016.

The Commission will not publish responses it has not
accepted nor will it publish copyright material.

The closing date for responses is Spm Friday 18 March 20716.

If you require different arrangements to be made ta respond
to the Tentative Findings, please cantact the Commission.

Nuclear Fuel Cycle Royal Commission
Email: enguiries@nuclearrc.sa.gov.au

Tel: +618 8207 1480

Fax: +618 8207 1481

Post: GPO Box 11043, Adelaide SA 50071,
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TENTATIVE FINDINGS RESPONSE COVERSHEET

Name/organisation:

This name will be published with your comments.

These details will not be published:

Address

Telephone

Email

DECLARATION

1 lam:
- the person named as the author of this document; or

« authorised on behalf of the organisation named to submit this document, and the information and/or views
expressed in this document are true and correct to the best of my knowledge and belief.

2. | believe this document is suitable for publication on the internet.

3. lunderstand that the Nuclear Fuel Cycle Royal Commission may cantact me should it require further information.

Signed

Date

investigating opportunities and risks for South Australia
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