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1. Introduction
This submission addresses the Nuclear Activities (Prohibitions) Act 1983 and recommends that it be
repealed because it has substantially failed to meet its objectives and causes ongoing damage to the State of
Victoria. Further, it prevents Victoria and the broader Australian community from benefitting from low cost,
very low emissions, safe and reliable energy production.
It prevents increased wealth generation within the State and the transition of the workforce into high
technology, skilled careers in stable secure communities.
Ultimately it prevents Victoria from achieving an economy wide low carbon transition.

2. Terms of Reference
That this House requires the Environment and Planning Committee to inquire into, consider and report,
within 12 months, on potential benefits to Victoria in removing prohibitions enacted by the Nuclear
Activities (Prohibitions) Act 1983, and in particular, the Committee should —
(1) investigate the potential for Victoria to contribute to global low carbon dioxide energy production
through enabling exploration and production of uranium and thorium;
(2) identify economic, environmental and social benefits for Victoria, including those related to medicine,
scientific research, exploration and mining;
(3) identify opportunities for Victoria to participate in the nuclear fuel cycle; and
(4) identify any barriers to participation, including limitations caused by federal or local laws and
regulations.

3. Objects of the Act
The objects of this Act are:
1. to protect the health, welfare and safety of the people of Victoria and to limit deterioration of the
environment in which they dwell by prohibiting the establishment of nuclear activities and
2. by regulating the possession of certain nuclear materials, in a manner consistent with and conducive to
assisting the Commonwealth of Australia in meeting its international nuclear non-proliferation
objectives.
The Act was formulated when cold war tensions were high and nuclear weapons testing in the Pacific was
being strenuously opposed. Uranium mining was being opposed primarily through a perception that
Australian uranium would enable increased weapons production.
The public was not yet aware of the need for emissions reductions and climate change action was not on the
agenda.

4. Impact of the Act
4.1. Failure to meet low carbon obligations
The impact of the Nuclear Activities (Prohibitions) Act has been to prevent adoption of the most effective
tool to address climate change.
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Australia was a signatory to the United Nations Framework Convention on Climate Change Rio conference
back in 1992 – that’s 28 years ago. We have known since then that by 2050 our economy wide emissions
need to be below 50 gr CO2e/kWh if we are to hold global temperature increases to below 2 degrees.
Despite the obligation by successive Victorian state governments to protect its citizens from the impacts of
climate change, the state has maintained a fleet of the world’s most emissions intensive brown coal and gas
turbine electricity generators. This results in Victoria’s electricity emissions intensity of 1,020 gr-CO2e/kWh
being amongst the World’s highest.

Figure 1 - French electricity emissions intensity vs German

Since the Rio conference, successive state and federal governments in Australia have been well informed
about the extremely low emissions intensity of nuclear energy. The evidence is clear. We see it daily in the
emissions profile of France which generates electricity with an emissions intensity of only 35 gr CO2e/kWh
in 2019 from a grid supplied with 75% nuclear energy.
Despite this stark example, within Victoria the ongoing sway of the Variable Renewable Energy (VRE)
message is very strong. No nation has achieved emissions reductions of the level required to address climate
change using predominantly wind and solar. The ultimate expression of this failure can be seen in policies
such as the German Energiewende where despite spending some €150 billion up to 2015, the actual
emissions reductions have remained stubbornly high as shown in Figure 1. By 2025 it’s been estimated by
the Düsseldorf Institute for Competition Economics (DICE) that over €520 billion will be spent in the
electricity sector alone.
Victoria cannot afford to go down the German route on renewables – it is not affordable and instead we need
to look at the opportunities that emerge from nuclear energy.
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5. Potential for Victoria to contribute to global low carbon dioxide energy production
through enabling exploration and production of uranium and thorium
Victoria can draw on a large body of work recently carried out in South Australia. The potential for future
mining of radioactive minerals was investigated in detail by the South Australian Nuclear Fuel Cycle Royal
Commission (NFCRC)i.
The Royal Commission recognised that the nuclear fuel cycle is a key technology in reducing the World’s
carbon emissions. The NFCRC recommended that South Australia should pursue removal at the federal
level of existing prohibitions on nuclear power generation to allow it to contribute to a low-carbon electricity
system, if required. On this basis Victoria should overturn any bans against the exploration, mining and
processing of uranium and thorium ores for the nuclear fuel cycle.
The NRCRC recommendations in respect of mining of uranium and thorium can be summarised as follows:
1. Pursue the simplification of state and federal mining approval requirements for radioactive ores, to
deliver a single assessment and approvals process.
2. Facilitate the gathering and sharing of geophysical data to assist the mining of ores for the nuclear
fuel cycle
3. Provide long term assistance to the mining sector in planning for and encouraging the development
of exploration, mining and development of ore bodies.
4. Ensure the full costs of decommissioning and remediation with respect to radioactive ore mining
projects are secured in advance from miners through associated guarantees.
5. The Commission found the most significant environmental and safety risks associated with further
processing of uranium for use in nuclear reactors are posed by chemicals rather than radioactivity.
Many of these materials are already used and safely managed in Australia.
6. Significant competitive barriers exist to further processing of uranium and thorium into fuel for
nuclear power reactors. These include a glut of International capacity. However there is no reason to
maintain legal hurdles and it was recommended to remove at the state level, and pursue removal of at
the federal level, existing prohibitions on the licensing of further processing activities, to enable
commercial development of multilateral facilities as part of nuclear fuel leasing arrangements.
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6. Opportunities for economic, environmental and social benefits for Victoria through
the use of the nuclear fuel cycle.
6.1. Sources of nuclear energy?
Nuclear energy referred to in this submission would be sourced from currently available light water
reactors. The smallest units that could be installed on the National Electricity Market (NEM) in Victoria in
the near term have a nett power output of approximately 1,100MWe. These plants would likely require grid
upgrades to ensure network stability in the event of an unplanned shutdown.
Longer term availability of Small Modular Reactors (SMR’s) with outputs of around 300MWe or less are
an ideal fit on the NEM. The first units such as NuScale’s 360MWe or 720MWe which contain multiples of
60MWe units would likely be available after 2026. A similar timescale applies to General Electric’s BWRX
300MWe unit.
Without a dramatic shift in international action on climate change Generation IV nuclear power plants are
unlikely to be marketed before 2040.
6.2. Economic
We frequently hear claims that wind and solar generators with batteries or pumped hydro storage are now
lower cost than coal, nuclear or gas generators. Often this is based on simplistic Levelised Costs of Energy
(LCOE) calculations that fail to include the consequential costs.
These include:
•
•
•
•
•

•

Intermittency and variability requiring backup systems to operate over a wide range of outputs.
Underutilised and high cost backup generators which operate on stop start cycles over higher ramp
rates. This causes inefficient operation and increased wear and tear.
Ancillary services required for grid stabilisation,
Increased balancing costs caused by ensuring sufficient reserve capacity is available to meet the
needs of uncertain variable renewable output.
Grid costs reflecting the increased costs for transmission and distribution due to the distributed
nature and locational constraint of Variable Renewable Energy (VRE) generation plants.
Transmission lines and substations need to be sized for maximum output from VRE generators but
on average operate at the reduced capacity factors of those generators. They are therefore
significantly oversized.
Grid connection costs of a significant number of VRE generators.

To address these impacts Dr Robert Barr and colleagues worked on a model of the NEM which calculates
the System Levelised Costs of Energy or SLCOE.
A range of energy generating mixes that have been promoted by institutions and individuals have been
analysed using load and generation data provided by the Australian Energy Market Operator for each period
of 30 minutes over the year 2017.
The model runs used 17,520 data sets analysed for the current and typical future system, winter/summer,
day/night electricity load demand pattern utilising seven generation combinations available for the
Australian electricity sector. Only this level of analysis picks up the real impact of intermittency of solar and
wind generation and what is required to fix this problem.
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The results of seven cases are shown in Figure 2
These cases cover the National Electricity Market as it currently operates in Case 1 together with a range of
low emissions technologies using gas, renewable solar and wind and nuclear power in the remaining cases.
The carbon dioxide emission intensity is also calculated.

Figure 2 - Modelled range of NEM energy schemes showing
cost and emissions intensity

While all load is met for each case to ensure comparable reliability, further analysis is required to ensure
grid system quality standards and stability is maintained for the higher level non synchronous renewable
options.
The results of this comparative analysis show that a system which includes nuclear energy such as Cases 3,6
and 7 will be substantially lower cost than systems that exclude it such as Cases 4 and 5.
For Victoria the economic benefits of including nuclear energy are therefore very substantial.
6.3. Environmental and Social
6.3.1. Air Pollution
Nuclear energy will create a safer environment for all Victorians and we cite the analysis carried out by the
“Grandfather of Climate Change Science”, Dr James Hansen and his colleague Pushker A. Kharechaii
In summary they conclude:
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Because nuclear power is an abundant, low-carbon source of base-load power, it could make a large
contribution to mitigation of global climate change and air pollution. Using historical production
data, we calculate that global nuclear power has prevented an average of 1.84 million air
pollution-related deaths and 64 giga-tonnes of CO2-equivalent (GtCO2-eq) greenhouse gas
(GHG) emissions that would have resulted from fossil fuel burning. On the basis of global
projection data that take into account the effects of the Fukushima accident, we find that nuclear
power could additionally prevent an average of 420 000−7.04 million deaths and 80−240 GtCO2-eq
emissions due to fossil fuels by mid-century, depending on which fuel it replaces. By contrast, we
assess that large-scale expansion of unconstrained natural gas use would not mitigate the climate
problem and would cause far more deaths than expansion of nuclear power.
This outcome is in stark contrast to the impact of ongoing air pollution in the LaTrobe Valley and to
residents caused by the Morwell coal fire in 2014. It has been calculated by Professor Adrian Barnettiii of
the Faculty of Health at Queensland University of Technology that 14 deaths occurred prematurely as a
result of a fire that could have been avoided had nuclear power plants been in place.

6.3.2. Safety of Nuclear Energy
Having stated that nuclear energy saves lives by eliminating air pollution its fair to raise the issue of reactor
safety.

Figure 3 - Fatalities of Energy Sources per TWh produced

Figure 3 draws from a comprehensive study on the safety of the major energy sourcesivv. As we can see,
nuclear is the safest way to produce reliable baseload energy, and in the same range as wind and solar. These
figures account for all aspects: the possibility of accidents, a plant’s lifecycle, uranium mining, fuel
production, and nuclear waste handling for 100,000 years.
Three major nuclear power plant accidents have occurred to date with greatly different consequences.
a. The first was at Three Mile Island in the USA in 1979. Defective equipment and poor operator
training resulted in a partial meltdown which did not breach the reactor pressure vessel – the second
line of defence. The U.S. report on the Biological Effects of Ionizing Radiation states that the
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collective dose equivalent resulting from the radioactivity released was so low that the estimated
number of excess cancer cases to be expected, if any were to occur, would be negligible and
undetectable. The event created significant public disquiet, mistrust and resulted in movies such as
“the China Syndrome” being made. It greatly promoted radiophobia within the community.
b. The second and by far the largest event was Chernobyl. On 26 April 1986, explosions at an RMBK
reactor at Chernobyl in Ukraine, led to huge releases of radioactive materials into the atmosphere.
These materials were deposited mainly over countries in Europe, but especially over large areas of
Belarus, the Russian Federation and Ukraine. According to UNSCEAR (2000), 134 liquidators
received radiation doses high enough to be diagnosed with acute radiation sickness (ARS). Among
them, 28 persons died in 1986 due to ARS. To date nearly 5,000 childrenvi have contracted treatable
thyroid cancer by ingesting radioactive iodine.
Reviews by the WHO Expert Group revealed no evidence of increased solid cancer risks, apart from
thyroid cancer, that can clearly be attributed to radiation from Chernobyl. Aside from the recent
finding on leukaemia risk among Chernobyl liquidators, reports indicate a small increase in the
incidence of pre-menopausal breast cancer in the most contaminated areas, which appear to be
related to radiation dose. Both of these findings, however, need confirmation in well-designed
epidemiological studies.
The RMBK reactor is of a type that would not be licensed for use in “the West” because at critical
times as it gets hotter the reactivity increases making its operation unstable. This design flaw
together with other factors enabled the explosions to take place.
One of the most distressing impacts of the Chernobyl event was that of radiophobia which resulted
in 100,000-200,000 wanted pregnancies being aborted in Western Europevii The low radiation doses
received by most people exposed to the Chernobyl accident, have not resulted in effects on fertility,
numbers of stillbirths, adverse pregnancy outcomes or delivery complications nor are there expected
to be any.
c. Finally, the Fukushima incident occurred in March 2011. A level 9 magnitude earthquake created a
Tsunami which inundated the emergency core cooling generators at three reactors some 40 minutes
after they had all successfully shut down. No power was available to maintain the core cooling
pumps and so meltdowns of the fuel in the reactors commenced. This caused hydrogen to be
generated which accumulated in reactor buildings 1, 3 and 4 resulting in explosions.
In all reactors, the pressure vessels remained intact which prevented the release of heavy isotopes
however venting of more volatile radioactive isotopes such as caesium and iodine occurred and
spread generally in a north westerly direction over Fukushima province. The third line of defence,
the reactor containment vessels also remained largely intact though a hydrogen explosion in the
suppression chamber of reactor 2 resulted in cracking and the discharge of radioactive isotopes.
The great tragedy in Fukushima and nearby provinces was the deaths of some 19,000 people caused
by the Tsunami however radiophobia has caused this fact to be lost from history. The story has been
about the three meltdowns, subsequent explosions, controls on radioactive water and spent fuel
pools.
The average lifetime radiation doses assessed by WHO and by UNSCEAR for adults in the
Fukushima prefecture were estimated to be around 10 mSv or less, and about twice for 1-year old
infants. This is less that 1/10th of the accumulated natural background dose.
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According to TEPCO records the average workers’ effective dose over the first 19 months after the
accident was about 12 mSv. About 35% of the workforce received total doses of more than 10 mSv
over that period, while 0.7% of the workforce received doses of more than 100 mSv. To date, one
worker who received a dose of 74mSv has died and his family received compensation however
“There is a vanishingly small chance that this man’s lung cancer was as a result of the radiation he
was exposed to,” said Dr. Geraldine Thomas, Professor in the Department of Molecular Pathology
at Imperial College, London.
Over 1000 deaths have occurred as a result of the relocation of people from their homes after the
meltdowns. In hindsight their removal was an over reaction.
The lessons learned by all these three events, and especially Fukushima has resulted in a substantial
upgrading of safety systems in nuclear power plants and so we now have Generation III and III+ plants.
This has involved the adoption of a range of measures such as:
•
•
•
•
•
•

passive safety systems which do not rely upon human intervention. The reactors not only shut down
automatically but also maintain long term removal of decay heat by using passive systems
Increased use of core catchers to contain the corium in the case of a meltdown
Increased use of water reservoirs within the containments to maintain cooling capacity
Adoption of high and low pressure emergency core cooling systems
Innovative means of cooling backup such as the fully immersed small modular reactors in the
NuScale Small Modular Reactor design
Design of accident tolerant fuels with a greater heat tolerance

Radiophobia has emerged as by far the most lethal impact of these nuclear incidents. It has caused massive
social dislocation, abortions and deaths due to evacuations. In Japan it has even resulted in the stigmatising
of people from affected areas.
In Australia radiophobia is responsible for our failure to embrace the most effective tool we have to defeat
climate change.

6.3.3. Sustainability
When we go out into our environment and harvest low grade wind and solar energy we can expect to use
large amounts of materials. These materials are fashioned into solar panels, inverters, wind turbines in
nations powered by fossil fuels.
There is a really fundamental reason why the future of sustainability is with nuclear energy and that’s energy
density. At the atomic level, each time a uranium nucleus splits it produces 50,000,000 times more energy
than is produced when we burn an atom of carbon to make electricity. At present we don’t convert this
massive energy density to usable power very efficiently but future Generation IV design could be at least 80
times more efficient. That will make all our land-based uranium and the 4.5 billion tonnes in the oceans
effectively an inexhaustible source of energy.
Even with our current low conversion efficiencies nuclear energy consumes fewer non-renewable materials
than any other generating source as shown in Figure 4. Solar and wind consume eleven and seven times
more materials respectively than nuclear.
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Add to that the additional materials required for deep emissions reductions using VRE such as pumped
hydro, batteries and an extended transmission system and the difference in favour of nuclear could well
double.
We need to heed the lessons of our addiction to the motor vehicle for which we pay a huge environmental
cost. If we go down the route of VRE with storage, the environmental pollution costs of industrialising our
landscapes will rival that of the motor car and the waste disposal problems will be immense.

Figure 4 - Materials intensity of generating plants

6.3.4. Wealth creation and employment
With the retirement of the aging coal fired power stations in Victoria there is room for at least two, 1.1Gigawatt nuclear power plants. They could be built in the LaTrobe Valley and be linked to the existing grid
and cooling resources.
An employment and economic analysis of such a single unit plant was recently completed in Finland for its
new Hanhikivi 1 nuclear power plant.viii This indicates that for a similar plant in Victoria:
•
•
•
•

20,000 people would be employed during the course of construction
Up to 4,000 would be working simultaneously
500 people would be employed during plant operations in very highly technically fulfilling roles.
2,600 jobs would be created by the cascading effect on training, education, accommodation and
allied industries

VRE projects have manufacturing costs which are dependent on low labour rates in developing nations and
they have very high levels of imported content. Nuclear energy however represents an opportunity for the
industrial renewal of the Australian manufacturing sector.
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A fleet of nuclear power plants can have steadily increasing the local content. This happened most strongly
in France, South Korea, Japan and more recently in China. The same could happen in Australia. The very
first plants could have at least 70% local content for labour and materials. Risk informed sourcing is a
process used to ensure commodities and labour skills match the level of sophistication relevant to a
particular process. As Figure 5 and

Figure 6ix which show this could steadily build into the higher risk areas which in practice only make up a
small part of the project value.

Figure 5 - Proportion of Labour

Figure 6 - Proportion of Commodities
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7. Identify opportunities for Victoria to participate in the nuclear fuel
cycle
7.1. Nuclear Power Generation
The benefits of nuclear energy generation were covered in Section 6.

Figure 7 - Viability of Nuclear Energy on the NEM

Analysis carried out by Nuclear For Climate Australia in consultation with Electric Power
Consultingx has identified that Nuclear Energy is currently viable on the NEM – Refer Figure
7. We have calculated the current price levels of electricity support the LCOE for nuclear
energy of $79/MWh at 6% discount rate.
7.2. Management, Storage and Disposal of Nuclear and Radioactive Waste
A further opportunity for Victoria to participate very profitably from the nuclear fuel cycle
was identified and can be carried over from the South Australian Nuclear Fuel Cycle Royal
Commission (NFCRC). It was recommended that the South Australian Government pursue
the opportunity to establish used nuclear fuel and intermediate level waste storage and
disposal facilities in South Australia.
The storage of used nuclear fuel from geographically smaller nations such as Taiwan, South
Korea, Belgium or even Japan presents a tremendous benefit to enable the expansion of
nuclear energy to address carbon emissions reductions. More than Australia’s own adoption
of nuclear energy, this single storage facility could present the single greatest contribution
that Australia could make to the World’s emissions reductions.
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The NRFRC recommendation was opposed by a poorly prepared and rushed citizens jury
process and has not proceeded. The expressed radiophobia in the process is not based on
sound science.
The following text is drawn from the summary of the NFCRC.
There are large inventories of used nuclear fuel and intermediate level waste in safe but
temporary storage around the world. Used nuclear fuel, a solid ceramic in metal cladding,
generates heat, is highly radioactive and hazardous. The level of hazard reduces over time
with radiation levels decreasing rapidly during the first 30 to 50 years of storage, with the
most radioactive elements decaying within the first 500 years. However, the less radioactive
but longer lived elements of used nuclear fuel require containment and isolation for at least
100 000 years.
There is international consensus that deep geological disposal is the best available approach
to long-term disposal of used fuel. The Commission has found that there are now advanced
programs in a number of countries that have developed systems and technologies to isolate
and contain used nuclear fuel in a geological disposal facility for up to one million years.
The most advanced of these will commence operation in the 2020s.
The safety of deep geological disposal is assured through the combined operation of geology
and engineered barriers, and a detailed understanding of the radiological risks associated
with used nuclear fuel. The evolution of geological conditions during the past hundreds of
millions of years is well understood, and therefore future behaviour over hundreds of
thousands of years can be predicted with confidence following detailed study. Engineered
barriers are designed and constructed to complement the surrounding geology, and thereby
provide a passively safe system of isolation and containment. The predicted future
interactions between the used fuel, the engineered barriers and the surrounding geology are
complex, but can be modelled and tested with a high degree of precision
To determine its viability, the Commission deliberately took a cautious and conservative
approach to assessing used fuel inventories and potential global interest in international
used fuel disposal. Based on those inputs, the Commission determined that a waste disposal
facility could generate $51 billion during its operation (discounted at the rate of 4 per cent).
Further analysis indicated that by accumulating all operating profits in a State Wealth Fund,
and annually reinvesting half the interest generated, a fund of $445 billion could be
generated over 70 years (in current dollar terms).
The NFCRC found the project to be very cash flow positive with a very low risk for the
initial investment.
Such a facility could be constructed and operated in Victoria which has substantial regions of
geological stability in basement granite deposits such as those in the north western parts of
the state.
Importation of used nuclear fuel could take place through Portland and trucked northwards
through sparsely populated regions of Victoria.

13
13 of 15

LC EPC Inquiry into Nuclear Prohibition
submission 44

14
14 of 15

LC EPC Inquiry into Nuclear Prohibition
submission 44

8. Summary of Recommendations
1. Repeal the Nuclear Activities (Prohibitions) Act 1983
2. Work with the Commonwealth Government to repeal all Federal
Legislation preventing the implementation of the Nuclear Fuel Cycle in
Victoria including the APRPANS Act and the EPBC Act.
3. Implement nuclear energy within Victoria to address the need for rapid
carbon emissions reduction. This would include an immediate investigation
for the siting of at least two 1.1GW nuclear power plants
4. Investigate the implementation of an intermediate and high level nuclear
waste facility of the type recommended by the South Australian Nuclear
Fuel Cycle Royal Commission in the State of Victoria.
5. Set up training facilities within Victoria to educate trades people,
engineering and science graduates into the skills required for the nuclear
fuel cycle.
Robert Parker
Founder of Nuclear For Climate Australia and
Vice President, Australian Nuclear Association
https://nuclearforclimate.com.au/
www.nuclearaustralia.org.au
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