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Abstract

Radioactive waste is one of the most emotive issues in the current debate on Australia’s nuclear
involvement. Many nuclear proponents share, with their opponents, an acceptance that
radioactive waste is integral to the use of nuclear materials, from medical applications to power
generation. It is the value attributed to that waste — how much of a risk, how great or how small
in orders of size — that is at issue. This part of the debate is of central importance, for can we
contemplate an expansion in nuclear activities — mining, export, possibly uranium enrichment,
and the domestic use of nuclear power — without clear answers to questions over whether we
can manage, safely and successfully, the higher volumes of radioactive waste that would arise
from such a change of direction?
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Definitions

Half-life - time period over which half of the radioactivity in a body of material has changed,

over time, to a low energy state.
Radioactive waste is by convention divided into four categories:
Low Level Waste (LLW) — requiring containment but no shielding;

Intermediate Level Waste (ILW) — requiring shielding but no specific measures for heat
dispersal. It is divided into Intermediate Level Waste, short-lived, which has a half-live of less
than thirty years, and Intermediate Level Waste, long-lived, with a half-life of more than thirty

years;

High Level Waste (HLW) — requiring both shielding and dissipation of heat arising from the

material.’

Radioisotopes — high energy-state forms of the chemical elements. Radioisotopes
progressively ‘decay’ to lower energy state forms, known as ‘daughters’, over time.

Acronyms

ANSTO - the Australian Nuclear Science and Technology Organisation
ARPANSA — the Australian Radiation Protection and Nuclear Safety Agency

HRSCIR - The House of Representatives Standing Committee on Industry and Resources

' See Department of Education, Science and Training (2005)
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Introduction

Radioactive waste is one of the most emotive issues in the current debate on Australia’s nuclear
involvement. As we shall see, many nuclear proponents share, with opponents, an acceptance
that radioactive waste is integral to the use of nuclear materials, from medical applications to
power generation. It is the value attributed to that waste — how much of a risk, how great or how
small in orders of size — that is at issue. As for other topics in the area, we see that scientific
data is often used to support existing positions, rather than as a basis from which to deduce one.
In short, this is a debate dominated by partisan views. At the same time, it brings forward
questions of central importance: can an expansion in nuclear activities — mining, export,
possibly uranium enrichment, and the domestic use of nuclear power — be countenanced in
view of our current capacity to manage radioactive waste? Are we able to keep radioactive
waste contained in such a way that it does not harm us or the environment, and what,
realistically, is our ability to manage the higher volumes of waste likely to arise from a

liberalisation of nuclear policy?

The present paper is the third in a series of seven on the current debate on Australian nuclear
policy. The first introduced the series, and the second has looked at the present state of uranium
mining, levels of demand for uranium, and issues over the current and projected levels of
nuclear power generation, as drivers of demand. As do the other papers in the series, this paper
looks at the arguments advanced on behalf of the affirmative and negative cases on the
question: should Australian nuclear policy be liberalised?

As for other papers in the series, these arguments are drawn from selected submissions to an
inquiry of the House of Representatives Standing Committee on Industry and Resources
(HRSCIR), the Inquiry into the Strategic Importance of Australia’s Uranium Resources. For the
affirmative case, described under the heading ‘For’, are submissions by the Uranium Information
Centre (UIC), the Australian Nuclear Scientific and Technology Organisation (ANSTO), and the
Commonwealth Scientific and Industrial Research Organisation (CSIRO). For the negative case,
described under the heading ‘Against’, are submissions by the Medical Association for the
Prevention of War (MAPW), Friends of the Earth (FoE), and anti-nuclear activist Richard
Broinowski. These are followed by a section entitled ‘Correspondences’, which draws links
between the arguments considered on either side of the argument and those being aired in the
news media, and by a Discussion and Conclusion, which consider the merits of arguments and

draw deductions about the state of debate.

In a field as complex as this, definitions of terms are essential. What, then, is ‘radioactive
waste’? The term embraces a spectrum of cases: from low-activity material that results from the
handling of radioactive sources; to tailings from the mining and refining of radioactive
substances; to expended sources and irradiated materials from medicine and engineering;
through to highly radioactive materials produced in nuclear reactors — for power or for other
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purposes. By convention, radioactive waste is divided into four categories. High Level Waste
(HLW) generates both heat and substantial levels of radiation, requiring shielding and cooling.
Intermediate Level Waste (ILW) requires shielding alone, and is subdivided into short and long-
lived forms. Low Level Waste (LLW) only requires containment to prevent human contact or its
dispersal into the environment (Holland, 2004). Out of these categories of waste, the HRSCIR
submissions considered here focus almost exclusively on HLW, by virtue of the inquiry’s focus
on uranium, both as an export commodity and as a fuel. The submissions have considerably
less to say about the Intermediate Level Waste (ILW) and Low Level Waste (LLW) that will
concern residents of the Northern Territory if proposals for the National Radioactive Waste
Facility go ahead, and for this reason the Waste Facility has been discussed in a previous
Research Paper (Lloyd, 2006). In either case however, critical questions hinge on whether
radioactive waste can be contained effectively, or whether it will over time inevitably leak into the
environment to become a significant hazard.

‘For’

Radioactive waste is a sensitive issue for nuclear proponents. Even arguments in favour of an
expanded role for Australian uranium mining acknowledge the disposal of radioactive waste as a
‘major issue that is inevitably linked to the production and exportation of uranium’ (CSIRO, 2005,
p.9). As a result, sources on this side of the debate strive to put radioactive waste — as a given
of nuclear activities — in the best possible light.

One way nuclear proponents do this is by accepting the reality of nuclear waste, on one hand,
while presenting views of it in such a way as to minimise perceptions of the volumes of waste
involved, and levels of hazard associated with it. Proponents characterise nuclear waste as a
‘contained’ form of waste, contrasting it with that generated by other power technologies —
particularly coal. The UIC does this, for example, when it describes the nuclear power industry
as ‘the only energy-producing industry [that] takes full responsibility for all its wastes’ (Uranium
Information Centre, 2005b, p.37). While the UIC acknowledges that waste management is a
‘significant environmental consideration’ for nuclear power, its view is that waste is created ‘in
relatively small quantities’ due to ‘the efficiency of nuclear fission’ (Uranium Information Centre,
2005b, p.15). ANSTO, in its submission, takes a similar approach when it suggests that ‘the
spent fuel produced from all the world’s reactors in a year ... would fit into a structure the size of
a soccer field and 1.5 meters high’ — thus using an analogy with a deliberately familiar object to
connote minimal cause for concern (ANSTO, 2005, p.[11]).2 Consistent with this, the UIC argues
that the absence of longer-term disposal solutions for nuclear waste has not been due to
technical difficulties, but rather that it has simply been unnecessary until now due to low waste
outputs (Uranium Information Centre, 2005b, p.21).

2 ANSTO’s submission is unpaginated: page numbers are provided here in square brackets.
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These statements focus on the volume of radioactive waste. As suggested, there is also an
argument as to the level of hazard it represents. The UIC, for example, suggests that levels of
radioactivity in nuclear reactor waste fall dramatically over a reasonably short period, ‘due to the
progressive diminution of radioactivity’, so that ‘after 40 to 50 years of storage, the radioactivity
level of the fuel falls to 0.1% of its original level’ (Uranium Information Centre, 2005b, p.21).
While the ensuing waste ‘must be stored and eventually disposed of carefully’, the ‘industry’s
record of managing used civil fuel, over nearly 50 years’ has been ‘uneventful’ (Uranium
Information Centre, 2005b, p.15). Nor should we be concerned about wastes occasioned by the
decommissioning of nuclear power plants: in the UIC’s view, disassembling and disposal of
static plant irradiated during the normal running of nuclear power plants is not problematic, for
‘99% of the radioactivity is associated with the fuel’ (Uranium Information Centre, 2005b, p.43).
The majority of other contaminated materials take the form of short-lived ‘activation products’,
which ‘after 50 years from closedown’, represent levels of hazard that are ‘much diminished’
(Uranium Information Centre, 2005b, p.43).

A third strand of this overall argument asserts that reprocessing spent fuel decreases levels of
hazard. ANSTO’s submission argues that ‘about one third of the spent fuel that has ever been
discharged has been reprocessed’, that is, that it has been separated into two streams: one of
plutonium-rich material, and the second, relatively more manageable, consisting of ILW and LLW
waste (ANSTO, 2005, pp.[10-11]). Moreover, if this point is accepted — as to the efficacy and
practicability of reprocessing — the most radioactive components of spent fuel can be construed,
as ‘fuel’ rather than ‘waste’, since plutonium from reprocessing can be used as a fuel input,
together with fresh uranium, for Mixed Oxide (MOX) reactors. As a result, from this perspective,
spent fuel may be considered an asset rather than a liability, and this makes a further
contribution to the impression that HLW is responsive to methods for its management (Uranium
Information Centre, 2005b, p.21).

This argument — that radioactive waste can be managed effectively through deliberate
human effort, that it doesn’t represent an utterly intractable problem — of course must receive
particular attention in connection with radioactive waste disposal — that is, within the context of
a final destination for radioactive waste. The conventional model of radioactive waste
management, for HLW, includes a period of storage in a retrievable (usually aboveground)
configuration over a period of some decades, during which some radioactivity subsides, and
heat can readily disperse. Disposal is the next stage in this model, in which waste is held over a
very long-term period: for HLW in the order of some thousands of years, or hundreds of
thousands of years.

While this model represents something of a contemporary consensus for radioactive waste
management, it is just that — a model. Closer observation shows that while storage facilities are
common, the state of play on the implementation of disposal facilities is still uncertain, and is

itself subject to claim and controversy. Given the significance of this as an issue, nuclear
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proponents make considerable effort to convey the sense that arrangements for disposal are
well in hand, and that questions about these arrangements are settled. The UIC, for example,
describes ‘an international consensus that deep geological repositories are the safest, most
appropriate way to dispose of high-level wastes’ and — more positively — that this is ‘a
technology for which no technical impediments ... have been demonstrated’ (Uranium
Information Centre, 2005b, p.15). According to the UIC, arrangements are well under way: ‘high
level waste repositories will be operational in several countries by about 2020 to provide for final
disposal’ (Uranium Information Centre, 2005b, p.15). This message is amplified in statements
that use, as far as possible, the present tense, conveying the sense that these arrangements are
already in place:

The waste products [from spent fuel] ... are immobilised in borosilicate glass which is

packaged in heavily shielded containers in preparation for disposal in repositories deep
underground. In other countries, the spent fuel is destined for direct disposal.

Some intermediate level waste contains long-lived radionuclides in quantities that

require a high degree of isolation from the biosphere. This is typically provided by

disposal in geologic formations at a depth of several hundred metres. Such wastes

currently remain in storage pending ultimate disposal (ANSTO, 2005, p.[10]). (my

italics)
This way of presenting the current state of affairs implies that a solution for radioactive waste is a
fait accompli. In this, Yucca Mountain in Nevada — as the most publicised proposed site for
geological disposal — attracts a strong symbolic importance. If Yucca Mountain were to go
ahead, it would appear to be an important proof that geological disposal is a viable solution to a
difficult problem. The UIC’s rhetorical strategy in discussing the matter is to bring forward the
commissioning of Yucca Mountain by stating that ‘the United States is now building’ a facility
there, rather than exploring it as a possibility — a position quite different from other views
discussed below (Uranium Information Centre, 2005b, pp.21-22)(my italics).

The overall message from the affirmative case is clear: because we can manage radioactive
waste with confidence, we are free to mine and supply uranium ore; use nuclear fuels; and
expand our capacity for nuclear power generation — without undue concern at the waste these
actions will generate. From this perspective, concerns over an increased waste stream are
exaggerated and unfounded and, therefore, an expanded nuclear industry may be considered a
sustainable enterprise.

‘Against’

We have seen how the affirmative case portrays the waste arising from nuclear power
generation as both small in quantity and less of a radiation hazard than may have been
anticipated. Nuclear opponents take quite another view. In many cases, their emphasis is not so
much on undifferentiated ‘radioactive waste’, as such, but on plutonium specifically. In this view,
plutonium attracts a special focus because it is at once an inevitable product of uranium-fuelled
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nuclear reactors (through ‘neutron capture’)s; is a key component of nuclear weapons; and is a
notoriously potent radio toxin. Plutonium’s notoriety in the public mind — its level of recognition
as an acute hazard — means that it tends to figure less in the arguments of nuclear proponents,
where it is at a potential embarrassment (despite hopes for it as a fuel), than those of nuclear
opponents. In their hands plutonium is, as an issue, a powerful signal that nuclear industries are
not benign.

Nuclear opponents — in this case MAPW — argue that each 1000 megawatt nuclear reactor
produces plutonium at a rate of ‘around 300kg per year’, resulting in ‘long-lived and extremely
dangerous’ waste that requires ‘hundreds of thousands to millions of year periods’ to decay to
safe levels of radioactivity (MAPW, 2005, p.15). In their view, the level of responsibility entailed
in managing this material is ‘unprecedented’: not only has ‘human capacity’ failed to come
anywhere near the levels required to meet such a task — by several ‘orders of magnitude’ — but
‘no human institution has [ever] persisted for more than hundreds to thousands of years’
(MAPW, 2005, p.15). This leaves an open question as to who will take responsibility for
radioactive waste in the distant future (MAPW, 2005, p.15). The picture is a contrasting one to
that described above: in this view, there are strong doubts as to whether waste can be stored,

and then buried, with any clear sense of finality at all.

Speakers for the negative case also assign quite a different value to the level of hazard
associated with radioactive waste, and with plutonium in particular. Barnaby describes the level
of radio toxicity for ‘typical reactor-grade plutonium’. For individuals, he suggests, an

inhalation of about 60 micrograms will have a very high probability of causing a fatal

cancer and the ingestion of about 3 milligrams will have a very high probability of

causing a fatal cancer (Barnaby, 2000, [unpaginated]).
Extrapolating beyond individuals, to populations, Barnaby suggests that the inhalation of a gram
of ‘typical reactor-grade plutonium’ would result in ‘about 20,000 extra deaths’ in a population.
Barnaby adds, for the sake of visualising the quantities involved, that ‘a spherical piece of
plutonium oxide containing 1 gram of plutonium has a diameter of 5.5 millimetres (0.22 inch)’
(Barnaby, 2000). These remarks, if proved, put nuclear proponents’ claims about the relative
volumes and hazards of radioactive waste into quite a different perspective: if a substance is
sufficiently radioactive, then even a fraction of a ‘soccer field’ could represent a significant
addition to levels of radiological hazard (ANSTO, 2005, p.[11]).

Reprocessing

Nuclear opponents’ attention to plutonium inevitably leads to discussion of spent fuel re-
processing. As discussed, the primary objective of this is to separate plutonium-rich (more
radioactive) material from the other components of spent nuclear fuel, with two stated objectives:
to minimise the physical quantity of the most problematic category of radioactive waste (HLW),

% Neutron capture is discussed in (Uranium Information Centre, 2005a; Wikipedia, 2006).
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and to generate new supplies of fissile material, in the form of plutonium, as a further source of
fuel for nuclear power plants. In the service of the second — somewhat contentious — objective,
so-called Fast Breeder Reactors have been employed in the past, specifically designed to create
higher outputs of plutonium. Historically, there have been some hopes that this could be a self-
sustaining and contained process with little HLW produced as such for, as already mentioned, in
this model plutonium is not considered ‘waste’ and, instead, becomes ‘fuel’ (Uranium Information
Centre, 2005b, p.21).

However, reprocessing has itself been a bone of contention between nuclear proponents and
opponents. Voices speaking for the negative case hold that reprocessing does not achieve what
it sets out to do. The separation of plutonium from other materials, and the production of further
plutonium, are seen as increasing, rather than reducing, levels of hazard, due to inherent
difficulties in successfully storing and securing this most radioactive and unstable material. This
is especially the case in view of its strategic importance — since plutonium is used to make
nuclear weapons. From this side of the debate, the problematic aspects of reprocessing — the
dangers posed by handling and processing this type of material — are underscored by the
environmental record of re-processing plants at La Hague in France and Sellafield in the UK
which, it is asserted, are

by far the single most polluting nuclear facilities in the EU. Their radioactive emissions

under normal operating conditions correspond to a major accident every year

(Schneider and Froggatt, 2004, p.18).
This forms a strong contrast with nuclear proponents’ account of the same situation, which
describes how:

A small proportion of low-level liquid wastes from reprocessing plants are discharged

to the sea ... However, such discharges are regulated and controlled, and the

maximum dose anyone would receive from them is a small fraction of natural

background (Uranium Information Centre, 2005b, p.42).
In terms of plutonium being used as fuel, opponents argue that this is a case of diminishing
returns, because MOX reactors, too, inevitably produce further plutonium as the result of neutron
capture in uranium within the reactor core, resulting in a substantial, progressively growing
inventory of a dangerous material for which there are few assured avenues for management
(Barnaby, 2000).

The view, on this side of the debate, is that proponents’ support for a model based on
plutonium reprocessing and re-use is largely motivated by a desire for plutonium to be
considered as ‘fuel’ rather than ‘waste’. The production of plutonium from the nuclear fuel cycle
has been a major embarrassment to the nuclear power industry since its inception, and this is an
attempt to ameliorate negative perceptions. In short, the underlying rationale for re-processing is
political rather than scientific. Meanwhile, a consensus is emerging, even among sources
favourable to nuclear power, that ‘once through’ fuel cycles are safer and more secure than
those that involve reprocessing (Ansolabehere, 2003, x).
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Disposal

Speakers on this side of the debate dispute the degree to which nuclear waste problems can
be considered solved and settled. Above, we noted a series of arguments that propose
geological repositories as the main future avenue for radioactive waste management, beyond
‘storage’. Yet those critical of the pro-industry position argue that ‘no single repository exists
anywhere in the world for the disposal of high-level waste from nuclear power’ (Friends of the
Earth, 2005, p.13).

A return to proponent sources bears this out. ANSTO’s submission to HRSCIR notes that
there is ‘only one permanent disposal facility for Long-Lived Intermediate level radioactive waste
in operation’ (let alone HLW), and that being a military rather than a civilian facility.4 Closer
inspection of a table in the UIC submission shows that while a number of geological repositories
are proposed across the world, there are none in operation. For most a starting date for
construction (not the beginning of operations) is scheduled some decades hence (Uranium
Information Centre, 2005b, pp.41-42). This means that there is little direct experience of using
this approach, which is the current ‘best shot’ at the long-term management of radioactive waste.
Proposed technologies such as transmutation — in which radioactive waste is changed by a
technological process to more benign forms — are even more remote, and as such have been
specifically excluded from serious consideration by such bodies as the UK Committee on
Radioactive Waste Management (2005a, pp.6-7, 9).

As noted, the proposed Yucca Mountain repository in the US plays an important symbolic role
in this part of the debate. Nuclear proponents see Yucca Mountain as proof that radioactive
waste disposal — as distinct from storage — is a reality. The image of Yucca Mountain as a
‘done deal’ evidently supports this line of reasoning. Looking at the wider discussion surrounding
Yucca Mountain, however, it becomes clear that while it has been the subject of some years of
study into its suitability for HLW disposal — at a cost of $US 7 billion — the facility project has
become subject to intense controversy. Questions have been raised over underground water
movements, volcanic instability, and the falsification of scientific results (Barnaby, 2000;
Edwards, 2002).°

Nuclear opponents, such as FoE, argue that even if the Yucca Mountain project were on a
better footing — closer to implementation — there are severe limitations. A Yucca Mountain
facility could store up to 70,000 tonnes of spent fuel, yet ‘US reactors now operating are

4 ‘Although there are repositories for low level and short-lived intermediate level radioactive
waste, presently only one permanent disposal facility for long-lived intermediate level radioactive
waste is in operation — the Waste Isolation Pilot plant in New Mexico, USA, for long-lived
transuranic wastes from the US military programs’, (ANSTO, 2006).

5 ‘The US department of Energy has so far spent about $7,000 million assessing the properties
of arid terrain for its use as a deep repository ...The size of these resources is indicative of the
scale of the problems to solved in finding a suitable way of permanently disposing of HLW.’
(Barnaby, 2000). On ‘falsification’, see (New Scientist, “60 Seconds”, 2005), and (New Scientist,

“Grapevine”, 2002).
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expected to generate 105,000 tonnes over their lifetime’ (Friends of the Earth, 2005, p.13). In a
scenario where global energy demands were to be met by a three-fold increase in overall
nuclear capacity, this would require new repositories of equivalent scale to Yucca Mountain
‘every three or four years’ across the world, and every 12 years in the US itself — a scenario
that is difficult to see as a practicable solution (Friends of the Earth, 2005, p.13).

Correspondences

While we might expect nuclear proponents to present a united front on this — one of the key
questions in the nuclear policy debate — affirmative voices in the press, in fact, adopt a range of
positions on the question of radioactive waste. A number of sources echo the approach adopted
by ANSTO and the UIC — that is, to describe radioactive waste in such a way as to make it
seem less of a problem. In many cases, the ability to handle radioactive waste with some degree
of safety is assumed rather than proven:

Opposition to nuclear power makes little sense when we have the capacity to safely

dispose of the waste (Lane, 2005)
Other, even more optimistic sentiment on our ability to manage radioactive waste suggests that
Australia should, as a contributor to the nuclear fuel cycle, manage not only its own waste, but
that of its customers, arguing that this is, in fact, ‘a moral obligation’ (Wilson, 2005). This
argument was given further exposure in the press with discussion of so-called ‘lease-back’
agreements — proposed by the US — in which the providing nation would lease rather than sell
fresh nuclear fuel, and then accept it again at the end of its productive life (Lewis, 2006).° The
intention is to prevent unauthorised military uses of uranium, but lease-back was considered ‘far-
fetched’ and ‘unsaleable’ in terms of domestic political realities (Grattan, 2006), and was soon
repudiated by the Prime Minister (Gordon, 2006). Nevertheless, the suggestion shows
something of the imaginable dimensions of Australia’s involvement in radioactive waste
management, given certain settings and scenarios.

More sober views, even those offering ‘affirmative’ arguments, acknowledge the significance of
radioactive waste as an issue, and the challenges associated with it. Rod Cameron, ANSTO
Chief of Operations, suggested that ‘whatever spin we put on it, it's still a very difficult issue for
the industry’ (Bromby, 2005). Other sources refer to radioactive waste as the industry’s ‘Achilles
heel’ (Editorial, 2005). The fundamental link between the use of nuclear materials and the need
to manage radioactive waste was further underscored by one writer’'s suggestion that ‘the
nuclear industry’s renaissance’ would ‘fizzle without a waste repository’ (Huck, 2006). All of
these statements show that there is a clear, shared appreciation that an expansion in Australia’s
nuclear activities raises difficult questions about waste, and that the more optimistic views

expressed in some affirmative arguments are not representative across the board.

¢ ‘Lease-back’ proposals are designed to overcome obstacles to the sale of uranium to nations
which are not signatories to non-proliferation agreements.
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While this style of nuclear proponent either denies or minimizes the problem of radioactive
waste, or looks to technological solutions for it (CSIRO, 2005, p.9), those arguing the negative
case put forward a starker, simpler point of view: that we are not at all close to finding a solution
to the problem of radioactive waste. These opinions are voiced by members of the federal
opposition: not only from Peter Garrett, whose Green affiliations would lead us to expect such a
position (Garrett, 2005), but also from the mainstream party leadership (Murphy, 2005). A few
press stories also underline the infancy of the regime for high-level waste management world-
wide (Minchin, 2005), thus offering some corrective to coverage that can at times be quite
misleading as to the state of play in this regard (Kemeny, 2005).

Conclusion

Clearly, these are issues of key importance. The nuclear industry’s claims as to the
sustainability of a large-scale expansion in nuclear power generation are predicated on the idea
that wastes can be managed. Even for the affirmative case, there is a range of views, from
arguments that facilities are already in place, proven and tested, to those which acknowledge

that radioactive waste is a sticking point in moves to increase Australia’s nuclear activities.

It is possible that much of the present ‘haste’ evident in relation to nuclear expansion, from the
most optimistic part of the affirmative case, may be driven by a desire to avoid a direct
confrontation with this difficult issue. Indeed, some of the variables appear to be difficult to keep
in mind — particularly the movement of ground-water — that is: to model correctly, and to factor
into decision-making processes. Certainly, this does appear to be the case if some recent
statements about tracing ground-water movement for the Yucca Mountain project, and proposed
sites for the National Radioactive Waste Facility, are to be believed (New Scientist, “60
Seconds”, 2005; New Scientist, “Grapevine”, 2002; Barker, 2005; Salleh, 2005a; Salleh, 2005b).

It is open to nuclear opponents to argue that while a number of nations are working toward
disposal solutions for nuclear waste, these are in a state of infancy. Placing too much reliance on
these, and ramping up nuclear activities accordingly, would seem to be a high-stakes gamble,
particularly in view of the longevity of resulting radiological hazards: measured, for the most
active types of waste, in hundreds of thousands of years (MAPW, 2005, p.15). Opponents have
argued that management under these conditions represents an unprecedented challenge,
raising doubts as to whether even a single civilisation could persist for a sufficient time to see it
through.

Overall, the prognosis on our capacity to manage radioactive waste is uncertain. If disposal
mechanisms are not in place as claimed, then they cannot be considered to be fully tested. Even
if working examples were in place, it would require some time to satisfy expectations of hard
evidence gathered over a reasonable period. Clearly, this is important in relation to the safety
and effectiveness of proposed disposal regimes. In addition, the absence of such evidence must
reduce our ability to cost this part of the nuclear cycle with any degree of certainty — important
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in view of the questions over cost effectiveness of nuclear power discussed in the previous
paper. Taken together, the evidence — or rather, lack of evidence — would seem sufficient to
raise questions over the more optimistic scenarios, proposed by nuclear proponents, which
describe rates of adoption for nuclear power rising at an exponential rate. The deduction may be
drawn that nuclear proponents ‘have a case to answer’ on radioactive waste management, and

that the public should expect better answers than those advanced so far.

At this stage, there are instances that can be used to support either case: in favour of the
liberalisation of nuclear activities, or against. The affirmative case can indicate the example of
Sweden, which appears to be the most advanced of any country in establishing a disposal
capacity for radioactive waste — in caves, amidst a certain kind of rock, using particular
containers, and clay, to enclose waste from its domestic nuclear power program (Holmes, 2005).
Nevertheless, this disposal ‘solution’ is still at a ‘laboratory’ stage, and is not yet ‘in production’.
On the other hand, there are a number of well-documented accounts of problems encountered
with contemporary nuclear waste sites to hand, which could support arguments for the negative
case. These tell of problems in simply finding sufficient capacity to store radioactive waste in
England — whether it be for Low or High-Level Waste — and of breaches at the Champagne
storage facility in France, where it is alleged that plumes of radioactive material have been
detected in groundwater under the site — until now a showpiece for nuclear proponents
(Committee on Radioactive Waste Management, 2005b, p.7; Greenpeace, 2006; Uranium
Information Centre, 2005c). Australia could face similar problems in the future — or add to its
customers’ problems — if it chooses to liberalise nuclear policy without due consideration for
potential consequences.
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