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Abstract. Rehabilitation of land after mining is an issue that society has been wrestling with for at least 400 years. The
issue is made even more emotive when the mineral extracted has been uranium. Over the past 50 years or so society
has become ever more aware of the environment and the level of concern for proper environmental management has
also increased. Today the community expects that mining in general, and uranium mining in particular, will be
undertaken in an environmentally sensitive manner. As a consequence the expectations and standards for rehabilitation
demanded by the community and regulators have been increasing and improving over time. Today the rehabilitation
process is driven by issues of sustainable development, stakeholder involvement and consultation, inter-and intra-
generational equity and a strong desire for environmental protection to be of the highest order. The paper describes
this progressive improvement in rehabilitation standards using the uranium mines of northern Australia as case
histories.

1. INTRODUCTION

From the very earliest times the rehabilitation of land after mining has been an issue which has
attracted comment and caused much debate within the community. Agricola [1] commented that
mining operations were capable of causing adverse impacts to the environment, and in trying to get
the mineral industry to consider the rehabilitation issue he was, perhaps, the first advocate for the
sustainable development of minerals. The nature of the mineral itself has also been a major factor in
establishing the level of concern amongst the community. Whilst ferrous and base metals are often
seen as relatively benign the development of radioactive mineral deposits, particularly uranium, has
frequently been the cause of increased levels of community disquiet. The need for safe, effective and
long lasting rehabilitation measures at former uranium mines has therefore assumed great importance
in those locations where the mineral has been, or is being, exploited.

It has been noted by at least one industry observer that the minerals industry is effectively licensed by
the community [2]. A mining company that has a record of poor environmental management,
particularly in the area of rehabilitation, is likely to become the focus of much adverse publicity and
attention when it attempts to open up a new deposit. There are several examples of new mine
developments being seriously challenged, delayed and even stopped in such circumstances. Modern
communications and information dissemination are now so efficient that such opposition may stretch
across borders. The community has an ever increasing awareness of, and concern for, the
environment. These sentiments are coupled with increasingly more stringent attitudes towards
pollution abatement and prevention. As a consequence, minesite rehabilitation is required to be ever
more effective, have outcomes in keeping with the desires and aspirations of the community and be
acceptable to the stakeholders. This last group includes not only the nearby residents but also
regulators and downstream inhabitants and even overseas customers where corporations have "green"
purchasing policies. If the mineral being mined has been uranium then there are additional issues of
radiation protection and long term waste management that the community and stakeholders will want
to see addressed to their satisfaction. Thus the successful rehabilitation of uranium minesites has
become a major issue worldwide.
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2. PAST HISTORY

Throughout the world uranium has been mined in at least 25 countries [3]. The majority of this
activity has taken place since 1950. In the early days environmental regulation was effectively nil,
rehabilitation was not a major concern for the majority of the community and few mining companies
bothered to put any effort into rehabilitation. The mining industry has been traditionally seen as a one-
time user of land and the potential long term impacts of mining residues such as waste rock and
tailings were not fully appreciated. Often such environmental degradation was effectively accepted by
affected communities in the vicinity of mines as a consequence of mining necessary for their
economic well being. Throughout the 60s there was a growing community awareness that some
impacts were arising from old uranium workings and by the late seventies it was apparent that
remedial actions were required in a number of locations where uranium mining or milling had taken
place but the sites had been abandoned. The hazards included uranium mill tailings dispersed by wind
and water, increased exposure to gamma radiation and radon from heaps of low-grade ore materials
and pollution from the acid drainage generated by the weathering piles of reactive waste rock or
tailings. The long lived nature of some of the pollutants was a major source of concern and
communities demanded remedial action be taken.

In the USA the passage of the Uranium Mill Tailings Radiation Control Act in 1978 was followed by
the establishment of the Uranium Mill Tailings Remedial Action (UMTRA) programme which
expended more than US$ 1.4 billion over the next 22 years or so in remediating tailings deposits from
former uranium mining and milling sites in Phase 1 of their programme. Phase 2, designed to deal
with issues of remediating groundwater pollution associated with these same sites, has begun and is
ongoing [4].

In Australia the former uranium mine at Rum Jungle, Northern Territory was abandoned in 1971 after
about 20 years of operations, uranium was mined from 1959 to 1965. During the 1960s pollution from
the site was already impacting on a local river system with ever increasing severity. By 1982 the
situation had become so serious that a federal government programme was put in place to rehabilitate
the site with the objective of reducing surface water pollution and public health hazards. The work
cost about AUS$ 16.2 million in 1982 [5]. A further AUS$ 1.9 million was spent on the rehabilitation
of an associated outlying mine, Rum Jungle Creek South, in 1990-91 [6].

The WISMUT GmbH company in Germany has been allocated a budget of over DM13 billion to
cover the costs of rehabilitating the former uranium mining and milling sites in Saxony and Thuringia.
Society was no longer prepared to accept the unvegetated rock heaps and increased health risks
associated with the abandoned shafts and pits and the exposed waste rock dumps and tailings piles.
The communities involved demanded action and a plan of remediation was formulated. Work
commenced in 1991 and is likely to be spread over a period of 10 to 15 years [7].

These sums of money represent the allocation of considerable resources to the rehabilitation process,
all for mines which were abandoned by their operators in a manner which, whilst legal at the time,
would be considered totally unacceptable by modern society and would not meet today's standards.
Modern operations are now subject to extensive environmental impact assessment procedures prior to
any approval to mine being granted. These processes may take years to complete and an essential
element of the documentation that has to be completed is the plan of rehabilitation, including the
provision of funds to cover the cost of the work. Such funds are usually required to be provided in a
form that guarantees their being available, even in the event of the company failing economically. A
variety of strategies are employed by Governments to ensure that the funding is sufficient and will be
available. This was not always the case and the issue of how to fund the rehabilitation of "orphan"
mines, i.e. those un-rehabilitated sites that have been abandoned and for which owners can no longer
be located and made to pay, is one that is troubling governments around the world.
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3. REHABILITATION AND THE COMMUNITY

The level of public concern in respect of all environmental issues has increased over the past 40 years.
The mining industry has been a major source of concern to many in this context. With each wave of
industrial development the mining companies and the mining regulators have had to adjust to contend
with changing perceptions and requirements of both governments and the community. The increase in
community expectations has been marked by a series of "steps" on a steadily increasing trend towards
a growing requirement that mining should not be a "one-time" user of land and that the industry will
take on board the principles of sustainable development. These steps may have been associated with
some form of disaster involving a minesite that has had a very significant environmental impact.
Examples are the Aberfan tip slide in Wales, acid drainage from coalmines in Pennsylvania and
tailings discharges in Tasmania and the Philippines. The environmental standards are changing
steadily, also technology improves and so expectations change and the spiral of continuous
improvement in environmental management moves ever higher.

Minesite rehabilitation is no exception to this process. In less than 50 years the community has moved
from acceptance of sites being abandoned through a stage of crude landscaping with exotic, but easily
grown, trees and shrubs, to ever more demanding requirements for landforms that match the local
terrain, vegetation that is native and blends with the surroundings and consideration of tailings to be
properly and permanently contained and final voids managed by filling with rock or water. The whole
concept now is based on land not being sterilized or quarantined after mining but returning to some
form of productive use. Such uses may be as biodiversity reserves or public parks or even
development sites for housing and industry. For uranium mining all this is true with the additional
requirement that radiological contamination must be managed so that it is no longer an issue in
limiting future land use, to the greatest extent practicable. The trend is worldwide and a complete
range of examples may be found in Australia.

4. URANIUM MTNE REHABILITATION IN AUSTRALIA

Uranium mining only really became established in Australia after 1945 when there was a concerted
effort to locate resources for use in weapons programmes. The first-generation modern uranium mines
in Australia were at Rum Jungle and the South Alligator Valley in the Northern Territory and Mary
Kathleen in Queensland. The next stage of development followed the surge in exploration to provide
supplies for power generation projects. The major deposits of the Alligator Rivers region at Nabarlek,
Ranger, Jabiluka and Koongarra were discovered, but only the first two have been fully developed.
Rehabilitation was not a requirement for the first generation, but by 1980 it was a required practice
although the standards and expectations of the public and regulators were not well developed. Also at
this time there was a growing concern about the legacy of the earlier sites that led to some of them
being rehabilitated.

A most significant change at this time was the promulgation, in 1974, of Environmental Impact
Assessment legislation in Australia. Under this legislation a draft Environmental Impact Statement
(EIS) was prepared for the Nabarlek uranium mine in 1977. The EIS was assessed and finalized in
early 1978. The Ranger uranium mine was subject to a public inquiry, the Ranger Uranium
Environmental Inquiry (RUEI) which was chaired by Mr. Justice Fox who delivered his final report in
May 1977 [8]. This process fulfilled all the functions of an EIS. These processes considered the
rehabilitation of these sites and resulted in a requirement for comprehensive rehabilitation plans to be
put in place that had to be approved by the regulating authority. These were the first examples in
Australia of uranium mines rehabilitation being considered and planned as part of the approval
process prior to mine development.

The Nabarlek mine life cycle reached a significant stage in December 1995 when the rehabilitation
earthworks were completed. The site had been decommissioned and revegetated in a rehabilitation
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programme that reflected the growing significance of rehabilitation and environmental management in
the eyes of the community. At Ranger rehabilitation has begun in areas that are no longer required for
operational purposes and the rehabilitation plan is revised annually. A significant improvement from
the days of "walk-away" in 1960! And even now the rehabilitation plans for the proposed mine at
Jabiluka are prepared to take into account improved standards of end product and increased levels of
community expectation.

5. RUM JUNGLE

The first site to be examined is Rum Jungle. After the site had been abandoned little rehabilitation
was done. Pyrites in the tailings and waste rock generated acid which dissolved heavy metals, mainly
copper and uranium, from the host rock. Soon the Finniss River, which runs through the site, had
become significantly polluted for many kilometres downstream and there was a growing level of
public concern as recreational fishing and livestock watering resources were affected. The
Commonwealth Government assumed responsibility for this cleanup operation as the uranium had
been mined on its behalf and the mining company was not held responsible. There was no
rehabilitation bond in place for the site so the Commonwealth Government financed the rehabilitation
programme. The main objective of the programme was to bring about a reduction in the volumes of
polluted water leaving the site and allow the Finniss River environment to recover. At the same time,
the site would be landscaped and revegetated to present a more visually pleasing aspect. There was no
intention that the site should be rehabilitated to such an extent that the public could have unrestricted
access, nor was any land use other than a restricted area proposed. Tailings were placed in secure
containments, including a worked out pit, and grass established over the cover layer. Waste rock was
encapsulated in new landforms to prevent the ingress of air and water and hence slow the production
of acid. Wastewaters on site were treated with lime to raise pH and precipitate out heavy metals. The
treated water was then discharged from the site with little risk of severe impact to the local river
system. The grass species used were exotic and so required a relatively intensive management regime
of fertilising and mowing to maintain the effectiveness of the cover. The cost of these rehabilitation
measures was considerable, as is the cost of the ongoing maintenance works. Trees were not allowed
to become established on the site in case their roots penetrated the clay covers which encapsulated the
waste heaps, allowing air and water into the rock mass with the risk of acid production
recommencing. The result is a site which is quarantined from any future use, and which requires
ongoing active management.

Whilst this was acceptable at the time of rehabilitation in 1980s today's communities want former
minesites to be restored to some form of productive use. This became apparent when an outlying mine
at Rum Jungle Creek South was rehabilitated in the 1990s. The programme there required that the
former open cut and surrounding area be rehabilitated to become a recreational lake and picnic area
with unrestricted public access. The task was completed after new covers were designed and built for
the waste heap and the drainage of the area was adjusted to ensure that rainwater runoff would keep
the open cut full. The design also allowed for the development of a playing field adjacent to the site
but this has not yet been fully established by the local community. The significant change in
community expectations over a period of less than 10 years is clearly demonstrated in the widely
differing ways two sites only 5 km apart have been rehabilitated.

6. SOUTH ALLIGATOR VALLEY

The South Alligator Valley uranium mines were also operating during the early 1960s and they too
were simply abandoned when mining activities ceased. The sites were not rehabilitated and remained
untouched until growing concern about public safety issues arose in the mid 1980s when the area was
designated to be included in a National Park. In 1986 tailings were removed from the South Alligator
Mill to a location outside the Park and processed to extract gold. In 1990 the Commonwealth
Government undertook a programme of hazard reduction works at all the minesites, including the
mill. The objectives of the programme were to reduce physical hazards at old workings, such as shafts
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and adits, and to reduce radiation exposure for park visitors and traditional landowners to levels
compatible with the new land use. The work was completed over two dry seasons and included
revegetation of disturbed areas with native species to match the surrounding vegetation. No attempt
was made to fully rehabilitate the sites. In 1996 the land was subject to a native title claim which was
successful. When the land was handed back to the traditional owners it was immediately leased back
to remain as a national park. However, the new lease now required that all mine sites be fully
rehabilitated by 2015. The negotiations over the design of a suitable programme have taken place over
a two-year period and work is scheduled to commence in 2001. A major objective of the rehabilitation
is to ensure that the sites blend in with the surrounding countryside and do not require any special
long term management. Again, less than 10 years after one programme of remedial action, further
work is to be undertaken in response to the increase in community expectations in relation to the
rehabilitation of mine sites.

7. MARY KATHLEEN

The Mary Kathleen uranium mine in Queensland operated in two phases, initially from 1958 to 1963
and again from 1976 to 1982. Very little rehabilitation work was undertaken after the first phase, as
this was still the normal state of affairs at that time. However, by the time the second phase came to
an end in 1982 there were expectations from both the community and regulators that such sites would
be made safe. As a consequence the mining company undertook a full Environmental Impact Study
and prepared a rehabilitation plan at the time of the operation's restart in 1976. Before the
rehabilitation plan was implemented in 1982 it was updated to ensure that it was in accordance with
the provisions of the Code of Practice for the management of radioactive waste from the mining and
milling of radioactive ores that had been published in 1982 by the Commonwealth Environment
Department [9]. The rehabilitation programme included the mine workings, the waste dumps, the
tailings pond and the township. The main objectives of the plan were: to make all areas safe for public
access in terms of radiation hazards and physical risks; all structures that could degrade or become
hazards were removed; surfaces were to be made as erosion resistant as possible and revegetated with
native species. The agreed final land use was to be grazing with little or no need for on-going
maintenance.

The programme was completed over a period of about three years and included flooding of the mined-
out pit, covering, contouring and revegetation of the major waste rock heaps, revegetation of borrow
pits, removal of the processing plant and township and revegetation of those areas and secure
containment of tailings in the existing above ground disposal facilities. The standards of rehabilitation
were basic by today's criteria, with the heaps generally little modified in terms of trying to match the
surrounding land forms, concrete slabs and building bases remain to the present and exotic flora were
not removed from the township site. The construction standards set out in the Guidelines of the Code
of Practice were taken into account and the regulating authorities considered that the work did comply
with the necessary engineering standards during the works programme which ran from 1982 to 1985.
However, whilst the landowner, a pastoralist, was apparently satisfied with the rehabilitation
outcomes at the time, it is unlikely that the site would meet the expectations of a present day
community or regulator. This would mainly be due to the failure to meet modern aesthetic
expectations or remove all physical evidence of infrastructure combined with the presence of exotic
flora.

8. NABARLEK

The most recent example of uranium mine rehabilitation in Australia is the Nabarlek site in the
Northern Territory. The ore body was discovered in 1973 and its development was subjected to
intense scrutiny through a Public Inquiry [8] and an EIA process [10]. The site was relatively small
because the high grade and discrete nature of the ore-body allowed mining to be completed in one
143-day campaign. The ore was stockpiled and milling was spread out over a 10-year period. The site
was temporarily "mothballed" for about five years whilst new reserves were sought. Eventually the
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Supervising Authorities directed the mining company to rehabilitate the site with all earthworks to be
completed by 31 Dec. 1995 [11].

Another issue was the funding of rehabilitation. When the original agreement between the mining
company and the Traditional Owners was signed it was agreed that a cash bond of AUS$ 2 million
would be put aside as a surety for rehabilitation. By the time implementation of the rehabilitation
programme was being seriously discussed in the late 1980s it was agreed that such a sum was no
longer sufficient, also the mining company had changed hands. At that time the new owners of
Nabarlek were required to cost the works proposed and provide a financial instrument that would
underwrite the whole of the rehabilitation operation as planned. The outcome was a company
guarantee in the sum of AUS$ 10 million.

During the pre-mining negotiations with the Aboriginal traditional owners of the land a number of
agreements were reached regarding final land use and rehabilitation of the site. In particular it was
agreed that whilst some items of infrastructure would be handed over to the Traditional Owners (all-
weather airstrip, the accommodation camp, workshop buildings, etc), the site was generally to be
landscaped to match the original contours to the greatest extent practicable and revegetated to "blend
in with the surrounding vegetation". Also, as with all post-1970 uranium mines in the Alligator Rivers
Region, in accordance with the Environmental Requirements of the Commonwealth Government, all
tailings were required to be returned to the mined-out pit. However, at Nabarlek, this last condition
was no real imposition as the tailings had, possibly uniquely, been returned directly to the pit as the
stockpiled ore was milled [12].

The criteria to be met for successful rehabilitation therefore were that the revegetation should blend
with the surroundings and that the site should be safe to enable Traditional Owners to follow a
traditional lifestyle of hunting and food gathering across the site, including occasional overnight
camping, without limitation on access. The issue of physical safety to meet the criteria was easily
addressed and completed by dismantling, decontamination and removal of the mill and much of the
associated infrastructure. All residual plant and machinery items that could not be sold or
satisfactorily decontaminated and all other contaminated materials, including cleaning residues, were
placed in the pit above the tailings for containment on-site. The landforming was undertaken so that it
was completed immediately before the anticipated onset of the rainy season, this allowed seeding to
proceed at the optimum time. The seeding was completed in December 1995 and by mid-1996 there
was a good vegetation cover across the site.

The major areas of interest since that time have been the radiological situation on site [13], the
stability of the site in respect of erosion and the development of the vegetative cover. Whilst the
radiological and erosion situations have not given any cause for concern the same cannot be said for
the development of the vegetation. There is no set objective standard with which the developing plant
community can be compared. An assessment by an independent expert was submitted in 1999 but has
yet to be accepted by the majority of the stakeholders. In particular the issue of tree species density
and abundance, absence of weed species and success of shrub species are all being questioned. The
standards are now very exacting and the stakeholder community, including both regulators and
landowners, is requiring that the satisfactory development of the "correct" climax vegetation
association be adequately demonstrated before clearance can be given to the mining company to be
released from obligations for the site. A final issue requiring resolution, to be discussed later, is the
long term stewardship at Nabarlek once the mining company has been absolved of further
responsibility for the site [14].

Comparison of the rehabilitation outcomes at Mary Kathleen and Nabarlek reveals how standards
changed greatly in a relatively short space of time. The standards of rehabilitation proposed and
accepted when Mary Kathleen re-started operations in 1976 were far less stringent than those that
were applied to Nabarlek only three years later. The significant difference was that the Nabarlek EIS
was drawn up in the aftermath of the RUEI and the Fox Report [8, 10]. Over the inquiry period it
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became apparent that society was no longer prepared to accept mining as a one-time user of land and
former sites would in future be required to be returned to some form of previously agreed land use.

9. MODERN MINESITE REHABILITATION STANDARDS

From the previous history it is clear that increasing stakeholder expectations have been the major
driving force behind the improvement in minesite rehabilitation standards. Within the Alligator Rivers
region there is presently one operating mine (Ranger) and one under development (Jabiluka). The
rehabilitation planning at Ranger is seen by the stakeholders to be an example of best practice that
stands as a potential benchmark for similar operations elsewhere in the region and the world. The five
major elements are:

(1) a clear understanding of the goal and objectives of rehabilitation agreed by the stakeholders,
(2) stakeholder participation in the planning and updating processes,
(3) an approved plan for rehabilitation that is revised annually,
(4) a process which ensures that the finance for rehabilitation is completely secure, and
(5) implementation of progressive rehabilitation wherever possible.

The rehabilitation plan of the Ranger mine was set out initially in the EIS and was specifically written
into the agreements between the Traditional Owners, the Government and the mining company at the
time development was approved. In essence it was agreed that the final goal and objectives would be
set down and agreed by the main stakeholders within a set period of time. This was finally achieved in
1990 [15]. The goal is that the project area be rehabilitated to establish an environment which reflects
that existing in the surrounding country and permits the incorporation of the former site into the
surrounding Kakadu National Park without detracting from the Park values. The objectives are that, to
the greatest extent practicable:

(1) Revegetation should match natural species in density and abundance and form an ecosystem that
would not require a management regime significantly different from the surrounding Park;

(2) Establishment of radiological conditions over the project area such that, with the minimum of
access restrictions, the public dose limit will not be exceeded and the health risk to all
community members will be as low as reasonably achievable;

(3) Erosion from rehabilitated areas will be limited to that characteristic of surrounding areas.

As the goal and objectives are in place the issue is how to determine that they have been achieved. For
all elements, apart from the revegetation, existing standards and procedures are deemed to be
satisfactory for this purpose. In the case of revegetation there has been considerable debate and many
lessons have been learned from looking at examples of assessment systems in other parts of the world
as well as in northern Australia, including Nabarlek. At the present time no one methodology has been
agreed but the new technique of ecosystem function analysis (EFA), as developed by the scientists of
the Commonwealth Scientific and Industrial Research Organisation [16] is currently being evaluated
as showing the most promise. Certainly it has gained support from all major stakeholders in principle
and now awaits a final decision based on the outcome of field experience in the area.

The relevance and applicability of the rehabilitation plan are assured through the annual process of
updating. The mining company is required to produce an annual revision of the complete
rehabilitation plan for approval by the Supervising Authorities. The major stakeholders assess this
plan before the agreed version is submitted for approval, a process that may take up to two or three
months. The plan has to be sufficiently detailed for stakeholders to be confident that the goal and
objectives would be met should the plan be implemented during its lifetime. The detail provided must
be sufficient to enable a detailed costing to be made. This provides the basis for the determining the
financial guarantee required for rehabilitation. In the case of Ranger, the mining company is required
to place a cash deposit in a rehabilitation trust fund by a set date each year. The size of the deposit is
determined by the costs derived from the annual updated rehabilitation plan, plus any contingency
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amounts as assessed independently by the major stakeholders and a quantity surveyor appointed by
the Minister responsible for the Atomic Energy Act. In this way the burden of funding rehabilitation
should not fall on the Government or the taxpayer, whatever financial or economic misfortune might
befall the mining company.

The final element of the process is the application of progressive rehabilitation wherever practicable.
As the mining company develops the plan and it is approved it has become apparent that some
disturbed areas have been constructed to what is effectively the final landform. These areas are
checked for radiological condition and, if satisfactory, are used as development sites for revegetation
works. Since 1998 such areas have tended to be revegetated using what has, in effect, become the
standard methodology. Results in areas that have been rehabilitated to date are very encouraging, with
some trees up to 4 metres tall after only two years growth. However, the overall assessment of the
success of the works has yet to be agreed as was mentioned earlier. The areas that have been
revegetated in this way are also considered for exclusion from the annual rehabilitation plan's cost
estimates where applicable.

The five elements of this approach to rehabilitation planning and implementation produce what the
stakeholders in the Region consider to be best practice. Certainly the system is complex and subject to
a great deal of verification and consultation involving stakeholders. This is why the process is
considered to have such rigour and provide a benchmark for similar situations not only in Australia,
but also throughout the world. The development of the process has been built on increasing
stakeholder awareness of environmental issues, a community desire to see mining in the context of
sustainable development and the incorporation of genuine and meaningful stakeholder consultation in
the planning and implementation of rehabilitation.

The system in place at the Jabiluka project is less complex due to the relatively small amount of
development undertaken to date. The company has provided a detailed rehabilitation plan, which has
been assessed by stakeholders and approved by the Supervising Authorities in the same way as for the
plan at Ranger. This approved plan has been costed and the company has posted a guarantee for the
entire rehabilitation costs. Whenever the project moves into the next stage of development the plan
will be revised. In the event that full development proceeds it is likely that the process of
rehabilitation bonding to be imposed will be similar to that employed at Ranger.

10. LONG TERM STEWARDSHIP

The most significant issue that remains unresolved to the entire satisfaction of society is the question
of stewardship of rehabilitated uranium mine sites. There is a real concern that the systems in place at
the present may rely too much on institutional controls to remain effective in the long term. Several
members of the community have a perception that former uranium mine sites can never be regarded as
completely safe, no matter how involved and tightly controlled the rehabilitation process has been.
Thus all rehabilitation situations now require a plan for the long term stewardship of the site or sites
concerned. The major elements of stewardship are:

• Appropriate monitoring and surveillance for as long as required, in perpetuity if necessary
• Provision of maintenance as required
• Ability to undertake further remedial actions as required
• Communication and consultation with stakeholders.

Few organizations other than central governments will have the capability to provide this level of
resource to manage the situation effectively and to the degree expected by the community. But it must
be appreciated that even central governments may be limited in resources and so the rehabilitation
programme should be designed to require the least amount of intervention. The issue of payment for
the monitoring has yet to be resolved within the Alligator Rivers Region, but one possibility has been
the introduction of a fee to be paid by the mining company at the time of discharge of responsibility,
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most probably from the rehabilitation bond fund. Such a fee would be placed in a trust fund with
interest being used to pay the basic monitoring and surveillance costs. Any additional costs for
maintenance or repairs would have to be borne by Government.

Given the nature of radioactive mining wastes it is unlikely that, in the event of a major loss of
containment integrity, any party other than central government would be capable of funding cleanup
works. This is one reason why the placement of tailings below ground surface is required in the
region. Such containments are unlikely to be breached within anything less than geological time
frames. Institutions may fail but the containment should still be secure.

Finally, the programme of stewardship must include an element for consultation and information
exchange with the stakeholders. Local communities must feel that they are being kept informed of the
risks and hazards associated with a rehabilitated mine in their district and that they have real
opportunities to contribute to decision making related to the rehabilitation process, especially in the
stewardship period. The ultimate goals of stewardship must be to ensure that environmental
protection is paramount and maintained at the required level. Mining should only be allowed to
proceed in accord with the principle of sustainable development; and the principles of inter-
generational and intra-generational equity must be respected and observed when considering options
under rehabilitation plans that involve management of materials which remain potentially hazardous
for very long periods of time.

11. CONCLUSIONS

Minesite rehabilitation is a subject that is quickly made highly emotive, no more so than when
uranium mines are being considered. This is because the mining industry in general, and uranium
mining in particular in some areas, has a long legacy of environmental degradation and scant attention
to rehabilitation that causes deep seated concerns amongst affected communities. Over the past
50 years or so the environment has assumed ever greater importance in the minds and opinions of
society. So much so that the mining industry has changed its attitude towards rehabilitation as a
consequence of public pressure. Much of this pressure is reflected in changing regulations and laws
relating to prevention of pollution and remediation of degraded areas. As these changes have come
about so the mining industry has developed a growing awareness of the need to consult with
stakeholders about present and future developments. In particular the exchange of information
between stakeholders and proponents has reduced some of the antagonism previously experienced
frequently when bringing projects to the implementation stage, as well as ensuring that rehabilitation
is appreciated as a vital element in all mining projects. Standards of rehabilitation now take account
of community concerns and take into account concepts such as continuous improvement and
sustainable development.

The pressure for continuous improvement in rehabilitation standards has come about, and is
maintained, through community pressure. At every stage of development proponents who fail to
consult with their stakeholders do so at their peril and with the risk of having their programme held up
or even stopped in an atmosphere of conflict. As a result most major mining projects are now
proceeding with rehabilitation plans approved and in place from the first day of construction. Systems
are in place to ensure funding for rehabilitation is guaranteed. And finally the principles of
sustainable development and inter- and intra-generational equity are becoming established as
foundations for future mining projects. As society has increased its desire for ever better levels of
environmental protection, so regulators have responded, and the mining industry has acted, to meet
those concerns.
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