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EXECUTIVE SUMMARY
The introduction of the Uranium Mining and Nuclear Facilities (Prohibitions) Repeal Bill 2019 and the
inquiry by the NSW Legislative Council’s Standing Committee on State Development offers a chance
for New South Wales to be part of a mature policy discussion that is emerging on nuclear power in
Australia.
The MCA supports the Bill.
In doing so, the inquiry could consider there are four indisputable facts about energy, climate change
and nuclear power:
1. Climate change is real and as global energy demand increases, so does the need to
decarbonise our power supplies.
2. Nuclear energy provides around 10 per cent of the world’s electricity demand with zero
emissions power.
3. The power provided by nuclear energy is low cost and can meet the needs of industrial and
household consumers 24/7.
4. Billions of citizens in 31 countries benefit from low cost zero emissions nuclear power.
Yet Australia, with the world’s largest deposits of uranium, continues to prohibit the use of nuclear
power. To the MCA, this is an irrational situation.
For New South Wales, the home of Australia’s world class medical reactor at Lucas Heights, it is
equally illogical that current state legislation prohibits the mining of uranium and the potential use of
nuclear power.
New South Wales with the existing nuclear infrastructure at Lucas Heights could be a critical part of
an emerging nuclear industry in Australia.
The MCA has consistently advocated for the repeal of federal and state-based bans on nuclear
power, uranium exploration and mining.
As outlined to the House of Representative’s Standing Committee on Environment and Energy’s
inquiry into the prerequisites for nuclear energy in Australia, the MCA strongly supports nuclear power
in Australia for the following reasons. These reasons are equally relevant and applicable to New
South Wales.
Nuclear energy can provide zero emissions affordable 24/7 power for New South Wales
industry
Apart from existing run-of-water-hydro, nuclear is the only energy source capable of providing
affordable zero emissions power 24/7 at industrial scale.
Over the longer term, it must play a key role – along with other zero emissions energy sources like
carbon capture and storage (CCS) and renewables – in helping Australia meet its commitments under
st
the Paris Agreement of net zero emissions by the second half of the 21 century.
New South Wales has lost its comparative advantage in energy. Rising prices and falling reliability are
forcing businesses to invest overseas instead of New South Wales.
Nuclear energy is a mature, proven and safe power generation technology and the foundation of
many electricity systems in the world.
It must be considered as part of the energy mix if New South Wales and Australia are to retain and
grow a strong industrial sector with high-paying long-term jobs, particularly in regional and outer
suburban areas while also significantly reducing greenhouse gas emissions.
Over the coming decades, older higher-emitting baseload coal plants which have provided cheap and
reliable electricity to New South Wales industry for the past 50 years will close. It is unclear what will
replace the output and reliability of those retiring plants.
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Only a commitment to restore energy affordability and reliability will reverse this drift, and nuclear
power – especially innovative Small Modular Reactors (SMRs) – will go a long way to providing clean,
reliable and lower-cost power for New South Wales homes and businesses.
SMRs could provide the cheapest zero emission 24/7 power in New South Wales
SMRs are an evolution of a proven mature technology.
Once manufacturing has been established, the Levelised Cost of Electricity (LCOE) from SMRs could
be as low as around A$60/MWh. This would likely make SMRs the cheapest zero emissions power
source capable of providing 24/7 energy of any technology, including renewables with storage and
coal with CCS.
On a system cost basis, SMRs will be even cheaper than comparable zero emission technologies
based on intermittent energy sources. This is because SMRs would not require additional storage,
could be integrated with existing transmission networks and provide the full range of ancillary services
critical for modern electricity grids.
Compared to traditional large reactors deployed at 452 sites in 31 countries, SMRs are smaller and
cheaper to build. Sites using SMRs will also be able to add more modular units to increase a site’s
total generation capacity as and when needed.
These innovative units are currently undergoing regulatory approval in the United States and Canada,
along with other countries.
SMRs will be commercially available by the late 2020s and could, along with CCS-ready coal or gas
plants, replace retiring coal generators as well as complementing intermittent renewable energy
sources.
There is no justification for the continued prohibition of nuclear power in New South Wales
Nuclear power was prohibited in New South Wales more than three decades ago based on sentiment
from four decades ago. This ban preceded the mainstream understanding of climate change and
potential mitigation solutions.
The Uranium Mining and Nuclear Facilities (Prohibitions) Repeal Bill 2019 along with the repeal of the
nuclear energy ban in the Commonwealth’s Environment Protection and Biodiversity Conservation
Act 1999 (EPBC Act) is critical if New South Wales and Australia are to seriously embrace all
technologies so our future energy mix is affordable, reliable and clean.
Similarly, lifting the prohibition on uranium mining is critical to not just removing discrimination against
uranium mining, but also as part of a broader recognition that New South Wales and Australia
acknowledge uranium-fuelled nuclear energy to reduce greenhouse gas emissions.
New South Wales is short-changing itself by not allowing uranium mining and nuclear power
Canada is similar to Australia in many ways – apart from its visionary and pragmatic decision to
develop a world-class multi-billion dollar nuclear industry which employs 60,000 people in highly
skilled, highly paid roles.
From uranium mining, fuel processing to nuclear power generation, Canada is a major exporter of
nuclear technologies while also producing 15 per cent of its power needs from zero emissions nuclear
power.
While Australia exports enough uranium to provide 246 TWh of zero emissions power – almost
Australia’s entire power generation – existing state and federal bans on uranium exploration, mining
and nuclear power means New South Wales and Australia deny people the ability to develop a
thriving, modern regional industry based on the world’s largest uranium resource.
A modern and sensible nuclear policy in New South Wales and Australia would revitalise the nation’s
nuclear engineering education potential, because nuclear engineers would be required from an early
stage. This would encourage universities to develop specialist courses and partner with international
universities.

Minerals Council of Australia I 5

It would also allow New South Wales to build on its world-class nuclear facility at Lucas Heights by
developing a high-tech nuclear sector which offers a broad range of employment, investment and
research opportunities.
Nuclear power is the only energy source which deals with its own waste
The waste developed by nuclear energy is dealt with by industry under tough domestic and
international regulatory standards. Some 90 per cent of waste is classified as low level, with seven
per cent defined as intermediate and the remaining three per cent – primarily spent reactor fuel – high
level waste.
Spent reactor fuel can be disposed in deep geological repositories such as that being built in Finland,
or reprocessed as occurs in France. Emerging technologies like Generation IV reactors may also use
high level waste as a fuel source.
Australia can start developing a regulatory framework for SMRs now
The practical timeframe being proposed for the introduction of nuclear power in Australia is 10-15
years, by which time SMRs will be commercially available.
New South Wales and Australia already have a world-class research and medical nuclear reactor at
Lucas Heights, and the regulatory framework governing its operation could be the basis for a future
approach enabling the successful and safe deployment of SMRs.
Countries like Canada, the United States and the United Kingdom have long-established regulatory
frameworks which could also serve as a model for Australia.
The New South Wales Government should be actively encouraging the Australian Government to
develop a harmonised regulatory framework for SMRs. This would contribute to lower construction
and deployment costs, which in turn would lower the cost of delivered electricity.
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ISSUES
New South Wales and Australia have lost the comparative advantage in energy, driving
investment and jobs overseas
Over the past decade household and industrial electricity costs in Australia have risen by more than
1
90 per cent. This is driving jobs and prosperity from Australia as businesses seek to make major
2
investments in other countries where energy is affordable and reliable.
In November 2017, the U.S. state of Pennsylvania targeted Australian manufacturing firms with offers
3
of cheaper and more reliable energy.
Reducing energy costs is critical, particularly if New South Wales is to maintain and increase the
number of high-paying jobs in manufacturing where energy is a major input. Many of these jobs are,
or would be, located in regional New South Wales.
New South Wales has relied for its development and prosperity on large baseload power generators –
mostly coal generators – to provide affordable and reliable energy for industry and households.
These baseload power stations provide power 24/7 and are not dependent on the weather for their
operation. They are also the reason New South Wales enjoys reliable and secure electricity supplies,
and until recently affordable power.
However, these coal plants are ageing, with an average age of 34 years, and the cost of maintaining
them is increasing.
The MCA has estimated that at least 8,000MW of low-cost baseload will close by 2030, if not earlier.
This includes Liddell and Vales Point power stations in New South Wales, Yallourn in Victoria and
Gladstone C in Queensland, together representing about 30 per cent of Australia’s current baseload
generation. Further closures are expected in the early 2030s.

4

At this stage, it is unclear what will replace these retiring generators and at what cost. Closures of
large baseload plants have already led to significant price rises. When Hazelwood Power Station in
5
Victoria closed in 2017, wholesale prices jumped 80 per cent.
Unless significant new power generation capacity is provided which is capable of meeting the needs
of New South Wales industry for affordable and reliable power available 24/7, New South Wales will
increasingly find itself struggling to compete against other countries where energy costs are lower.
This will mean fewer jobs for workers, particularly in regional and outer suburban areas.
The MCA has consistently advocated for energy policy based on technology neutrality. This means
that all technologies should be considered, including renewables, nuclear, low emission coal and gas
along with carbon capture and storage. This would allow a mix of energy supplies that would provide
affordable, reliable low emissions power.
In this context, SMRs can play an important role in restoring a cost competitive, plentiful and reliable
supply of energy to New South Wales.
SMRs can meet the needs of New South Wales industry and households
The development of SMRs is one of a number of technological and production innovations in nuclear
technologies that will transform how nuclear power is provided worldwide.
SMR designs closest to commercial deployment are simply an evolution of a proven mature
technology – smaller, cheaper and more flexible than large-scale nuclear reactors. SMRs are
currently undergoing regulatory approval in the United States and Canada, along with other countries.
1

Australian Bureau of Statistics, cat. no. 6401, Consumer Price Index, Australia, Jun 2019; cat. no. 6427, Producer Price Index,
Australia, Jun 2019.
2
For example, Bluescope Steel’s 19 August 2019 announcement that it would invest $1 billion in its Ohio’s steel works because
of cheap energy costs.
3
The Australian, US state of Pennsylvania spruiks power to entice Aussie firms, 28 December 2017.
4
Minerals Council of Australia, Submission to the Department of Environment and Energy’s Underwriting New Generation
Investments consultation paper, November 2018, p. 3.
5
Australian Energy Regulator, Quarterly volume weighted average spot prices, viewed 13 September 2019.
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GenCost 2018 also considered SMRs. However, the capital cost attributed to SMRs of $16,000/KW
cannot be validated and appears to be at least 2-3 times that cited elsewhere. For example, NuScale
estimates the capital cost of large-scale fabrication (which leads to lower costs) would be
13
US$3,600/KW or A$5,140/KW. The Canadian SMR Roadmap also provided a range of estimates,
14
with the average just under C$7,200/KW (A$7,500/KW).
New South Wales has a world-class nuclear reactor
The Lucas Heights Open Pool Australian Light Water (OPAL) reactor in suburban Sydney is
producing nuclear medicines that are central to the diagnosis, treatment and prevention of many
diseases.
The OPAL reactor produces around 10,000 doses per week which are used by 250 medical facilities
15
in Australia and New Zealand.
On average, one in two Australians will need a nuclear medicine scan during their lifetime. These are
used to diagnose heart, thyroid, lung, and kidney conditions, along with tumours, fractures and
16
sporting injuries. About one-third of all hospital procedures involve radiation or radioactivity.
The recent completion of the Mo-99 Manufacturing Facility at Lucas Heights will see Australia become
a major player in international health care. Molybdenum 99 (Mo-99) is used in 80 per cent of nuclear
medicines, particularly the diagnosis of cancers, heart disease, muscular and skeletal conditions. The
new facility will meet all of Australia’s needs and is capable of supplying 25 per cent of global
17
demand.
Importantly, the OPAL reactor and the regulatory framework supporting it shows Australia can
develop capability and safely operate nuclear technology.
The uranium mining and nuclear ban short-changes New South Wales
Nuclear power was prohibited in Australia two decades ago based on sentiment from four decades
ago, preceding the mainstream understanding of the threat of climate change and potential mitigation
solutions.
Repealing the legislated ban on nuclear energy in New South Wales and federally under the EPBC
Act is critical if New South Wales and Australia are to seriously embrace all technologies so the future
energy mix is affordable, reliable and cleaner.
Similarly, the duplicative approvals process for uranium projects under the EPBC Act and the New
South Wales prohibition on uranium mining treat uranium different from any other mineral and are not
18
justified.
With its ban on uranium mining, New South Wales effectively sends a message there is no point in
investors considering New South Wales in relation to uranium. Similarly, the nuclear prohibition
sends the same signal to those who would look to utilise and build-on the skills and expertise of the
NSW-based workforce and universities.
Removing these bans would send a broader message that New South Wales and Australia –
recognises uranium-fuelled nuclear energy as a critical part of global efforts to reduce greenhouse
emissions.
Unless this occurs, New South Wales will deny its population consideration of the one source of
energy production which can meet industrial demand for affordable 24/7 power with zero emissions.

13

NuScale Energy, Submission to the NSW Standing Committee on State Development – Inquiry the Uranium Mining and
Nuclear Facilities (Prohibitions) Repeal Bill 2019, p.17.
Economic & Finance Working Group, SMR Roadmap, pp-55-58, op. cit.
15
ibid
16
Australian Nuclear Science and Technology Organisation, Benefits of Nuclear Science https://www.ansto.gov.au/education/nuclear-facts/what-is-nuclear-science#content-the-benefits – accessed 10 September
2019.
17
Australian Nuclear Science and Technology Organisation, Nuclear Medicine Project https://www.ansto.gov.au/business/products-and-services/health/services/ansto-nuclear-medicine-project - accessed 10
September 2019.
18
L Wilkinson, Mining and the EPBC Act nuclear actions trigger, MCA Publication, October 2018
14
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Canada shows what New South Wales and Australia are missing out on
Canada is similar to Australia in many ways – a large country with a relative small population and
impressive mineral resources. Yet Canada’s decision to promote and support uranium and nuclear
has created a multi-billion dollar industry which Australia does not have.
Canada is a global nuclear leader, exporting uranium and advanced technology to nuclear-powered
countries around the world. As the world’s second-largest uranium producer, Canada exports 85 per
19
cent of its production, worth C$1.2 billion (A$1.25 billion) per annum.
20

In 2017 nuclear energy also provided 15 per cent of Canada’s electricity with zero emissions. Some
60,000 Canadian jobs are directly and indirectly supported by its nuclear sector, with many in highly
paid, highly skilled roles.
With 5000 employed in uranium mining, 25,000 in the nuclear power sector and another 30,000
indirect jobs, the industry generates annual revenues of over C$6 billion (A$6.3 billion). Other
beneficiaries are the 200-plus Canadian companies that supply products and services to Canada’s
21
nuclear industry.
New South Wales and Australia could imitate this success with great results for regional communities,
jobs and our national prosperity.
Nuclear power – critical to helping Australia and the world meet Paris Agreement goals
Reducing greenhouse gas emissions while meeting the needs of an energy-hungry world is the
fundamental challenge confronting policy makers around the world.
The MCA supports a measured transition to a low emissions global economy, and particularly
Australia’s participation in global agreements such as the Paris Agreement with greenhouse gas
22
emission reduction commitments from major emitting nations .
23

Some 10 per cent of the world’s power comes from nuclear energy . For 30 years, nuclear has been
the biggest low carbon source of electricity for developed countries, providing 18 per cent of all
24
electricity .
Nuclear energy’s low life cycle emissions profile is widely recognised. As the South Australian Royal
Commission found in 2016, nuclear energy’s greenhouse emissions are comparable to solar PV and
25
wind farms.
Unlike weather-dependent renewable energy sources, nuclear energy can provide zero emissions
power 24/7, 365 days a year.
In 2017, global nuclear power resulted in about 2.2 billion tonnes of CO2 not being released into the
26
atmosphere. This is almost four times Australia’s total greenhouse emissions. Without nuclear,
27
global electricity sector emissions would have been 6 per cent higher.
The International Panel on Climate Change (IPCC) in its 1.5 degree report from October 2018
indicated nuclear energy would, depending on scenario, have to increase by between 1.5 to 5 times
28
by 2050 (compared to 2010).

19

Canada Nuclear Association, The Canadian Nuclear Factbook 2020, Ontaria, 2019, p.29.
ibid, p. 13
ibid, p. 28
22
MCA Energy and Climate Change policy position - https://minerals.org.au/energy-and-climate-change. Accessed 10
September 2019.
23
International Energy Agency, Nuclear Power in a Clean Energy System, May 2019, p.3.
24
ibid, p.2.
25
South Australian Nuclear Fuel Cycle Royal Commission – Final Report 2016, Adelaide, 2016, p. 3
26
International Atomic Energy Agency, Climate Change and Nuclear Power 2018, pp.45-46.
27
MCA calculation based on total electricity sector emission and saved emissions from nuclear power.
28
IPCC, 2018: Summary for Policymakers. In: Global Warming of 1.5°C. An IPCC Special Report on the impacts of global
warming of 1.5°C above pre-industrial levels and related global greenhouse gas emission pathways, in the context of
strengthening the global response to the threat of climate change, sustainable development, and efforts to eradicate poverty
[Masson-Delmotte, V., P. Zhai, H.-O. Pörtner, D. Roberts, J. Skea, P.R. Shukla, A. Pirani, W. Moufouma-Okia, C. Péan, R.
Pidcock, S. Connors, J.B.R. Matthews, Y. Chen, X. Zhou, M.I. Gomis, E. Lonnoy, T. Maycock, M. Tignor, and T. Waterfield
(eds.)]. p. 14
20
21
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Nuclear power is the only energy source which deals with its own waste
Nuclear energy creates radioactive waste. Its management is tightly regulated nationally and globally.
Classified as either high, intermediate or low level, it comprises everything from lightly contaminated
tools and medical waste through to highly radioactive spent nuclear fuel.
Globally, 90 per cent of all nuclear waste is classified low level, with seven per cent intermediate and
29
three per cent high level.
Radioactivity dissipates over time. After 40-50 years the radioactivity of spent nuclear fuel falls to
th
1/1000 of the level at its removal from the reactor. After 1,000 years it has the same radioactivity as
30
naturally-occurring uranium ore.
Spent nuclear fuel can be handled and safely stored initially by cooling in water and then being placed
into dry-ventilated concrete casks. It can then be disposed in deep geological repositories such as
that being built in Finland, or reprocessed as occurs in France.
Emerging technologies such as Generation IV fast reactors could use high level waste as a fuel
31
source.
Nuclear energy and uranium mining are safe
The safety of workers and the communities in which the minerals sector operates is the industry’s
number one priority.
Nuclear energy has generated electricity safely since the first commercial reactor began operation in
32
the UK in 1956.
With more than 17,000 cumulative reactor years over the past six decades, nuclear energy generation
has resulted in fewer accidents and many fewer deaths and worker injuries than other energy
33
generation sources.
This includes the aftermath of the earthquake and tsunami which hit Fukushima in 2011. Although
tragically 16,000 deaths were attributed to these natural disasters, there were no deaths from
34
radiation exposure in the immediate aftermath.
The South Australian Royal Commission considered the issue of safety in detail and found that:
Data from modern nuclear fuel cycle facilities demonstrates they operate well within the applicable regulatory
limits for workers, the public and the environment. Doses of radiation to the local community from any new
nuclear facilities in South Australia could be expected to be in the range of those estimated from the
35
international nuclear facilities.

Finally, the uranium industry’s radiation protection safety performance is actively monitored by the
Australian Radiation Protection and Nuclear Safety Agency (ARPANSA).
The natural level of radiation for all Australian is 1.5 milliSievert (mSv) per year.

36

In its 2019 Australian National Radiation Dose Register (ANRDR) provides a report on the extensive
monitoring of the radiation exposure for uranium and other workers. The report confirms the low
37
relative doses of radiation of 1 mSv per year, lower than aircraft crew at 3.5 mSv per year and well
short of the maximum dose permitted of 20 mSv per year averaged over five years and not more than
50 mSv in any one year.

29

World Nuclear Association, What are nuclear wastes and how are they managed - www.world-nuclear.org/nuclearbasics/what-are-nuclear-wastes.aspx – accessed 10 September 2019.
30
World Nuclear Association, Radioactive Waste Management - www.world-nuclear.org/information-l brary/nuclear-fuelcycle/nuclear-wastes/radioactive-waste-management.aspx – accessed 10 September 2019.
31
World Nuclear Association, Fast Neutron Reactors - www.world-nuclear.org/information-library/nuclear-fuel-cycle/nuclearpower-reactors/nuclear-power-reactors.aspx - – accessed 10 September 2019.
32
World Nuclear Association, Pocket Guide 2019-2020, London, 2019, p. 32
33
World Nuclear Association, Safety of nuclear power reactors, London, 2018
34
World Health Organisation, FAQS: Fukushima five years on, WHO, viewed 10 September 2019,
https://www.who.int/ionizing radiation/a e/fukushima/faqs-fukushima/en/
35
South Australian Nuclear Fuel Cycle Royal Commission – Final Report, op cit. p. 135.
36
Australian Radiation Protection and Nuclear Safety Agency, ANRDR in Review 2019, ARPANSA
https://www.arpansa.gov.au/sites/default/files/anrdr in review 2019.pdf. - viewed 10 September 2019,
37
ibid, p.29.
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Environmental impacts
Australia’s uranium mines deliver world-leading environmental performance. An overview of the
38
sector’s performance was conducted in 2017 by Dr Ben Heard for the MCA.
Key points from that review include:
•

It is the nature and regulation of the mining practice, not the mineral, that determines the
39
environmental outcome

•

Australia’s modern uranium mining industry is world class, and accordingly delivers world
class environmental outcomes.

The OECD Nuclear Energy Agency also closely considered this issue in its 2014 report. It concluded:
Uranium mining remains controversial principally because of legacy environmental and health issues created
during the early phase of the industry. Today, uranium mining is conducted under significantly different
40
circumstances and is now the most regulated and one of the safest forms of mining in the world.

Harmonising international standards for SMRs should be encouraged by New South Wales
Internationally-harmonised regulatory frameworks will be critical for the development of SMRs.
Harmonising approaches would contribute to SMR design standardisation and lower construction and
deployment costs, which in turn would lower the cost of delivered electricity.
The Australian Government should immediately start working with other countries on a harmonised
approach.
The practical timeframe being proposed for the introduction of nuclear power in Australia is 10-15
years, by which time SMRs will be commercially available.
Australia’s OPAL reactor, and the regulatory framework governing its operation, could be the basis for
a future approach enabling the successful and safe deployment of SMRs.
Countries like Canada, the United States and the United Kingdom – which are all currently
considering the licensing of SMR designs – have long-established regulatory frameworks which could
serve as models for Australia.
There is nothing precluding Australia from working with other countries to develop a harmonised
regulatory framework for SMRs. Indeed, Australia’s participation in the Generation IV International
Forum serves as a precedent.
The New South Wales Government should be actively encouraging the Australian Government to
work with other countries in harmonising the regulatory environment for SMRs.

38

B Heard, Environmental impacts of uranium mining in Australia: History, progress and current practice, policy paper
commissioned by the MCA, 2017, viewed 10 September 2019,
.https://minerals.org.au/sites/default/files/Environmental%20impacts%20of%20uranium%20mining%20in%20Australia May%2
02017 WEB.pdf
39
ibid, p. 5.
40
OECD-NEA, Managing Environmental and Health Impacts of Uranium Mining, Paris 2014, p. 9.
Minerals Council of Australia I 12

