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Perception versus reality: Bridging the gap between quantitative and
qualitative information relating to the risks of uranium mining
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Abstract. Environmental impact of uranium mining in Australia is frequently raised as an issue of public
concern. However, the level of concern both in terms of public agitation and political response has diminished
over the last decade, largely as a consequence of many years of demonstrated high levels of environmental
protection achieved at Australian uranium mines. Another reason is because of improved information now
accessible to the public on mine environmental management systems, monitoring results, and audit outcomes.
This paper describes some communication methods developed for the uranium mines of the Alligator Rivers
Region of the Northern Territory. These methods have improved the effectiveness of dialogue between
stakeholders, and better inform the public about the levels of environmental protection achieved and the level of
risk to the environment and the community. A simple approach is described which has been developed to help
build a mutual understanding between technocrats and the layperson on perceptions of risk and actual
environmental impact.

1. INTRODUCTION

Uranium mining in Australia is an issue which commonly attracts much public interest, not least
because several of our mines are located in an area of outstanding landscape, cultural and biological
values near the Kakadu National Park world heritage area. In terms of perceived hazards uranium
mining is generally not discriminated, in the mind of the Australian public, from the rest of the
nuclear fuel cycle. Uranium mining, transport of radioactive materials, nuclear reactors and disposal
of radioactive waste are commonly raised as different parts of a single issue in national and state level
elections.

The Australian government's policy is to allow uranium mining under strict environmental controls.
The Office of the Supervising Scientist, established specifically to develop techniques for and to
oversee the highest levels of environmental protection practicable for the uranium mines of the
Alligator Rivers Region in the Northern Territory, plays a major role in communicating the level of
environmental protection being afforded, and the levels of risk to humans and the environment.
Whilst many years of demonstrably very high levels of protection and low risk have reduced the
levels of concern in many parts of Australian society [1], most environmental groups and affiliated
political parties still raise concerns as to the perceived levels of risk. Clearly this impacts upon the
sustainability of the uranium industry in Australia, and has done much to contain the level of
development of the uranium mining sector over the last three decades. In this respect, the future
success of the industry in this country depends to a significant degree on how well the industry
performs in reducing risk and protecting the environment; and how well this performance is
communicated to the general public and flows through to influencing public opinion.

2. PERCEPTIONS OF RISK

Communication of scientifically valid estimates of risk to the general public is a notoriously difficult
task. The public's perceptions of risk in relation to a technology are strongly influenced by collective
experiences in the use, benefits, and level of understanding of, that technology; and also the level of
control the public, individually or collectively, has over the technology. Therefore, whilst the risk of
death or injury from car travel is high relative to say air travel, the greater level of familiarity,
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immediate benefit, general understanding of the technology, and ability to exert control of car use
leads to the perception that the level of risk from this form of transport as acceptable. In contrast, the
greater statistical safety of air travel does not lead to a perception of lesser risk because aeroplane
passengers are disempowered through a lack of technical knowledge and control.

Similarly, the general public feels disempowered and over-awed by the technical complexities of the
nuclear industry. Furthermore, perceptions are coloured by three very significant attributes peculiar to
the nuclear industry: the invisibility of radiation, which magnifies fear because of the inability to
smell, see or feel a potentially lethal health risk; the very long time scales of potential health and
environmental impacts and the feeling of powerlessness over a potential hazard that will impact upon
our children or grandchildren; and the association between the nuclear industry and nuclear weapons.

It is not realistic for us as technical experts to expect to persuade the public of the low risks associated
with uranium mining without being sympathetic to the concerns of the public. It is important to
establish and maintain dialogue in words and ways that establish understanding. Whilst it may be
more precise in a scientific sense to communicate in technical terms, we fail if we cannot convey our
message in a manner understandable to the listener — poor communication skills by scientists is a
major reason for public mistrust of many technological advances, such as food irradiation, genetic
engineering, and cloning. Indeed, in any discussion we have with the public, as much weight needs to
be given to public perceptions as technological fact, as they can often be at least as influential in
decision making by government as the information provided by technocrats and bureaucrats

3. APPROACHES TO IMPROVED COMMUNICATION OF IMPACT AND RISK

The Australian government considers that it is not sufficient to communicate the environmental
performance of uranium mines through the normal channels of reporting used by in the mining
sector - that is, reporting by the industry to the regulatory authority, and reporting by that authority to
parliament (note there is an increasing trend for companies to voluntarily prepare annual reports of
their environmental performance for general public distribution, in addition to their commonly brief
reports to shareholders). In the case of uranium mining, the government expects that environmental
issues are open to public scrutiny, and has established special forums at which results of
environmental management and monitoring by the mining company, and supervisory monitoring or
auditing undertaken by government, are reported to interested stakeholders.

3.1. Stakeholder consultation forums

The forum established for the mines of the Alligator Rivers Region in the Northern Territory is known
as the "Alligator Rivers Region Advisory Committee". It meets twice a year, usually within a week of
environmental audits undertaken jointly by the federal and state government authorities (the Office of
the Supervising Scientist and the Northern Territory Department of Mines and Energy). This forum is
made up of representatives from the uranium mining and exploration companies; the Federal and State
departments of mines, resources, environment and health/radiation safety; mine workers union,
community environment groups, local town council, and Aboriginal associations.

The business of the meetings of this forum is to receive and discuss reports on recent developments
from the companies (e.g. mining activities, plant expansion, exploration etc); the environmental audits
undertaken by the government; any regulatory matters including reports of any infringements; and
developments in government policy or standards as a consequence of research, international
developments, or past events at the mines in the region. The committee is independently chaired, with
the intention of de-politicising the process. The emphasis is to analyse the information presented, and
to discuss how any substantive issues of concern to some of the stakeholders can be remedied.

These forums form a key part of a cycle of continuous improvement applied to environmental
management and reporting at the uranium mines of the Northern Territory (Fig. 1).
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FIG. 1. Community consultation forms a key component in the government's approach to continual
improvement in environmental protection at uranium mines.

It is quite clear that the differing views expressed by different stakeholders commonly reflect different
levels of technical understanding, fundamentally different philosophical positions regarding mining
generally and the mining and use of uranium specifically, and different levels of response to risk.

The catch-phrase perception is reality has been coined to emphasize the need to deal seriously with
the (commonly not well technically founded) concerns of the public. To trivialize their concerns is to
demean them and their representatives, and so deepen levels of mistrust which commonly typify the
relationships between those in or close to the industry, and the broader community. In other words, for
these forums to achieve the objective of trustful and informative dialogue on environmental protection
in uranium mining, the concerns of the public must be considered no less seriously as other matters,
even though those concerns may in many instances be poorly founded in a technical sense. Key
components of building a base for effective communication include openness and transparency of
process, complete information sets, regular communication at appropriate times, and mutual respect.
Information must be prepared in a way which can be understood and jargon must be minimized.

3.2. Impact matrix

In order to assist in achieving effective communication between technical specialists and the general
public in relation to the environmental impacts of the Ranger uranium mine, a simple matrix method
was developed [2] to convey information objectively on the environmental impacts of non-compliance
events at the mine (Fig. 2). This matrix allows the nature of events to be plotted objectively in terms
of the measured severity and duration of an impact.

The categories along each axis are selected to be meaningful both to the scientist and the layperson.
Severity of impact reflects the major impacts that might occur on the biota of the region around the
mine, as it is the most vulnerable element of the environment surrounding the mine (most of the data
which are collected in the monitoring program focus is on the aquatic biota in the creek system which
flows within one km of the mine).

Severity is graded from no change detectable (i.e. by any chemical, physical or biological measure);
to physical or chemical changes only (i.e. physical or chemical evidence of change but no
measurable biological effect); to stress or behavioural change to individual organisms (e.g.
changes in movement, feeding habit, egg production numbers); to mortality within some species
(e.g. observed deaths, reduced hatching or germination); to change at the ecosystem level
(i.e. numerous deaths such as a widespread fish kill).

Duration is graded from less than one month (i.e. recovery within a season/life cycle stage for most
animals); to up to a year (i.e. recovery after the complete annual seasonal cycle of wet and dry
seasons, during which the ecosystems of the region are "flushed" by floods, drought or fire,
reproduction of most life forms has occurred, and significant migrations have taken place): to up to
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the life of the mine (e.g. a chronic pollution problem may cause environmental damage for as long as
the mine operates, but may cease when the mine closes, allowing environmental recovery); to
indefinite (i.e. persisting beyond mine closure).

3.3. Grading the significance of impact

The parameters along the two axes of the matrix represent measurable and therefore objective
gradings of time and bio/physio/chemical characteristics of the impact caused by an incident. An
attempt can be made to describe with some objectivity the relative levels of impact encountered
within each cell of the matrix (e.g. "short term mild impact", Fig. 2). However, the significance of the
impact will inevitably be interpreted differently by different interested parties, reflecting their
philosophical position towards uranium mining, and their place on the risk averse — risk sensitive
continuum.

This interpretation of significance is shown by the classifying the cells of the matrix into broad
categories. Here, the broad categories of environmentally significant; moderate environmental impact,
and no significance are used here. The Supervising Scientist's view of the relative levels of
significance are shown by the shading in Fig. 2 [2]. Clearly, the interpretation of significance by
different stakeholders will differ; in the extreme case, for example anti-nuclear group, it is probable
that all cells above "no change detectable" would be classified as of significant environmental impact
(calling up bioaccumulation of toxicants, no safe radiological dose arguments etc to support that
approach).

DURATION OF IMPACT

SEVERITY OF
IMPACT

Less than 1
month

Less than 1
year

(less than a
complete

seasonal cycle)

Within project
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Mortality within
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Stress or behavioural
change to individuals

Brief mild
impact

Physical or chemical
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Brief non-
biological
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impact

Extended non-
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impact

No change detectable No impact No impact No impact No impact

FIG. 2. A matrix of ecological impact integrating severity with duration, overlaid with a
"significance" rating - heavy shade = significant impact; medium shade = moderate impact; light
shading = insignificant impact [2].
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The importance of the matrix is that the objective character of the impact can be differentiated from
the subjective assessment of the significance of the impact. This allows stakeholders with different
philosophical positions in the stakeholder forum to agree on the character of the impact, but disagree
on interpreting its relevance. Thus a common understanding is established upon which the
(technical/scientific) reality can be distinguished from the (political/ethical) perception. As the basis
of the exchange possible within the stakeholder forum is non-political, the focus of discussion
becomes more directed at the technical realities and ways of reducing the risk of recurrence of
incidents. The issue of significance of impact is then seen as an ethical issue pursued in a political
context outside the technically focussed stakeholder forum described above. However, it is clear that
the stakeholder group has been effective in reducing the level and style of political rhetoric from anti-
nuclear groups as the low levels of environmental impact achieved by the uranium mining operations
in the Northern Territory have been effectively communicated.

The matrix may also be used in a pro-active sense, by determining appropriate regulatory responses to
incidents of different types. For example, it may be decided that upon any incident occurring which
plots in the "significant impact" zone, the mine must stop operating until an appropriate investigation
is undertaken, remedial action agreed with regulators, and permission granted at a suitably high level
within government. Such an approach elevates the status of the matrix to a higher level of
significance, provides a pre-determined benchmark for industry, and security to concerned
stakeholders that appropriate action will be undertaken when needed.

4. APPLICATION OF THE MATRIX TO RANGER MINE

The operator of the Ranger mine are required to report any operational infringement or any other
event which has the potential to impact on the environment surrounding the mine, cause harm to
people living or working in the area, or cause concern to traditional owners or the broader public.

Since 1979, 120 incidents have occurred. Notwithstanding that the government requires every
incident to be reported, regardless of the actuality of environmental impact, the number of incidents is
commonly quoted by anti-nuclear groups as evidence that the mine is unsafe and should be closed
down. It is useful therefore to plot these incidents on to the matrix to clearly display the distribution
of these incidents in terms of the severity and duration of impact, as judged by the Office of the
Supervising scientist (which is required to make an assessment of each incident independent of the
company's assessment). The matrix is reproduced in Fig. 3 with the 120 incidents at Ranger plotted.

The Office of the Supervising Scientist has determined that all but two of the 120 incidents caused no
significant environmental impact, either of an immediate or longer term nature. The 118 events were
generally undetectable by chemical, biological or radiological means after cleanup operations which
were always undertaken as soon as possible after detection of the incident. They related mostly to
small volumes of contaminated water escaping outside control areas (mainly from pipe or bund
failures, water used to quell bushfires around the mine site); minor mill incidents (e.g. stack scrubber
failure, clogged filters, process liquor spills); minor spills of tailings slurry mainly from pipe joint
failures (spills generally contained within bunds along the pipeline); and spills of diesel fuel.

A small number of incidents related to spillage or mishandling of uranium concentrate. The most
serious of these was in July 1982 when concentrate spilled onto two workers in the packing facility.
However, rapid action ensured that the health of the workers was not compromised. This incident is
plotted as "stress or behavioural change to individuals ... of less than 1 month duration".

The incident which is plotted as "mortality within some species ... duration less than one month"
resulted from a spill of diesel from tanks at the power station which drained into a retention pond of
contaminated water in December 1995, killing 40 water birds. The Supervising Scientist concluded
that this was the first unacceptable environmental impact that had arisen as a consequence of
operations at Ranger.
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FIG. 3. Assessment of ecological impacts arising from incidents at the Ranger mine from 1979 to
September 2000.

As a consequence of the reporting of these incidents, the company has either voluntarily or upon the
advice of the regulating authorities, undeitaken reviews or audits and improved operational
procedures or staff training programs. For example, staff training and awareness was revised after the
1982 uranium concentrate spill, and bund management and operational procedures were revised after
the 1995 fuel spill. Generally, the number of incidents reported has fallen as remedial responses have
reduced the probability of recurrence.

It should be noted that, in November 1996, a contract worker was killed whilst using an excavator to
dig foundations for the mill expansion. While this incident is obviously of great concern, it falls in the
category of non-radiological workplace safety. It is therefore not listed as an environmental incident.

While the list of incidents reported appears large, this is a reflection on the rigour of the reporting
framework. The assessment of environmental impact for each incident demonstrates a high level of
environmental protection is being achieved at the Ranger mine.

5. CONCLUSION

For almost 20 years, uranium has been mined and milled at the Ranger in an area surrounded by
national park which is on the World Heritage List because of its biological diversity, landscape and
Aboriginal culture. For these reasons the mine has been subject to a rigorous system of regulation and
supervision unequalled anywhere in Australia and probably anywhere else in the world.

In spite of this rigorous level of supervision, and a track record of sound environmental management,
the mine is still frequently a target for criticism by the community. Whilst much of this criticism
steins from anti-nuclear groups who oppose the mine on philosophical grounds, other parts of the
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community also express concerns from time to time, including local Aboriginal groups. It is important
to communicate the actual levels of risk to the health of the environment and the local people. An
effective way of doing this is to engage representatives of the interest groups and share with them the
unadulterated results of environmental monitoring and environmental auditing on a regular basis,
within a system that is able and willing to consider the concerns of those stakeholders and respond in
a meaningful way to them - for example, by undertaking research directly into areas that concern
them.

There is much literature on risk and how to identify and manage it. However, it is advisable when
dealing with issues of concern to the public, like uranium mining, not to apply these approaches
purely on a technical basis. Public concern about the nuclear industry means that political risk will
continue over the future of the industry. We therefore need to consider the perceptions of risk held by
the layperson just as seriously as those risks we know and understand from our technical analyses.

The social dimension is often overlooked in the assessment of mine environmental performance. One
could argue that a mine is performing poorly for as long as the public perception of the mine is
negative, regardless of the quality of performance assessed on technical grounds. The approach
outlined in this paper describes one attempt to close the gap between technical evaluation of mine
performance and society's assessment. The objective is to reduce the gap between perception of
performance in the public mind, and actual performance as demonstrated by people like us. In this
way, public pressure can be used positively to improve environmental performance in our industry
where needed, and public acceptance of good performance will inevitably lead to less resistance to the
development of the uranium mining industry.
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