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ABSTRACT

Factors considered by the author to be responsible for the image crisis being
experienced by all types of mining are discussed. The additional problems
introduced by the presence of radiation in uranium mining are detailed along
with the associated regulatory concerns. The Canadian regulatory system as
it pertains to uranium mining is outlined very generally, followed by the
author's views on improving the image of both uranium mining and the nuclear
industry as a whole.

RE'SUME'

L'auteur discute des facteurs qui, a ses yeux, sont responsables de la crise
que traversent tous les types d'extraction miniere. II explique en profondeur
les problemes supplementaires imputables aux rayonnements dans le cas de 1'extraction
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URANIUM MINING IN THE CANADIAN SOCIAL
ENVIRONMENT IN THE EIGHTIES

I. INTRODUCTION

There was a time when mining was considered to be one of the most honourable
professions. In Canada, pioneers of mining in the north were looked upon as
idols by the young generation. Mining has had a very large share in the
development of this country. Indeed, mining is an important segment of man's
industrial activity, providing the basic materials without which a modern,
developed society cannot exist. Today, however, the mining profession has a
stigma attached to it. How could it experience such a drastic change of public
image in such a short time? The reasons for this drastic change are complex
and it is difficult to provide an exhaustive analysis of the factors involved.
Let us deal with some of the more obvious factors responsible for the image
crisis mining is experiencing today.

II. ENVIRONMENTAL IMPACT

The development of mines was not always done with due consideration to
minimizing the impact of the mining activity on the surrounding environment.
Mementoes of serious damage to the environment can be found in many places in
Canada and elsewhere'. Great effort is being devoted to correcting this damage
today, but it will be many years before the environment, with help from man,
can recover; some scars may remain forever. Although minimizing of the un-
desirable environmental impact of any proposed mining facility is in the
forefront of the whole design process today, the average man on the street
sees mining as ravaging the landscape and forest, depositing tailings into
beautiful lakes and poisoning streams and rivers.

III. HEALTH AND SAFETY

While most of man's industrial activities are undertaken in an engineered
environment, where the protection of health and safety can be built into the
design to the extent of available material resources, mining is an activity
where this is true only in a limited sense. It is true that many aspects of
health and safety protection could be built in by proper design and develop-
ment of the mine, but the most crucial element - nature - cannot be totally
overcome by engineering means. In a well-designed and managed mine we have
learned, and are certainly learning, to anticipate and minimize the adverse
demonstrations of nature's forces, but it is a rather passive-reactive process
of engineered health and safety protection.

The average member of society sees a miner as a tired, dirty individual who,
with pick and shovel, "digs" the minerals for the benefit of the rest of
society. It is believed that all he needs is physical strength and a good
survival instinct to escape the myriad hazards awaiting him behind every
dark corner underground. Obviously this picture is as close to the truth as
Henry Ford's Model-T is to the top-of-the-line, Lincoln Continental of today.
Those of us connected with the mining industry are fully aware of this, but
the general public is not.

IV. HUMAN ATTITUDES

Today's society is much different from that of the pre- and early post-Second
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World War period. Great technological advances and high productivity
dramatically raised the standard of living and increased social benefits.
We became content and used to "automatic" guarantees of a good life with
minimal effort" "in return. The adventurous, pioneering spirit became a
virtue of very.few. Since most of us do not have to worry about what we
are going to feed our families tomorrow, we can devote more attention to
the human and natural environment around us.

There are interest groups devoting great human resources to protect man,
sometimes to the extent of suffocating him with protection. There are also
interest groups devoted to protecting the environment, in extremes, even at
the price of removing man from the environment.

There is obviously a definite need for these interest groups. Without doubt
they were key elements in bringing about the change to a more sensitive
approach to the environment in the planning of new mines. But indeed, as in
many human endeavours, extreme positions have developed demanding measures
beyond reason.

V. RADIATION

What has been said so far applies to the whole mining industry. The uranium
mining component has had to come to grips with another major factor and its
influence on human behaviour. The public first learned about atomic energy
in the shadow of the mushroom clouds of Hiroshima and Nagasaki. Although
a nuclear reactor physically cannot become an atomic bomb and explode, many
people see the reactor as a potential atomic bomb. This fear in people is
sometimes very skillfully exploited. Many TV programs claiming to provide
an objective picture of the nuclear energy issues start, and are frequently
interspersed with, a picture of the mushroom cloud of an atomic bomb explosion.

Exposure to radiation involves risk - a potential for harm rather than an
automatic cause of it. Two individuals receiving identical radiation exposures
almost certainly will be affected differently, if at all. This is certainly
true at the exposures and doses one might encounter in the mines today.

Very often we hear the phrase, "there is very little known about the effects
of radiation". This is one of the most misused and misunderstood, half-true
statements in common use. I doubt that there is any other carcinogenic
phenomenon whose effects have been studied as extensively as radiation. The
statement is therefore correct only with respect to knowledge of the quantita-
tive assessment of the risk of low-level radiation exposures. The reason for this
uncertainty is that the magnitude of the health effect of low-level radiation
is very close to that of natural radiation, cosmic radiation and other
carcinogens such as industrial pollution, hydrocarbons from cars and chemicals—
we have grown accustomed to using. As far as lung cancer is concerned, the
wide use of tobacco is probably more significant than exposure to any other
single substance.

All this said, the bottom line is still unchanged. Radiation exposure, in
most cases mainly radon daughter exposure, was and still is one of the health
hazards of uranium mining and as such has to be controlled to the best of our
ability.
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The issue of uranium mill tailings disposal has generated the largest public
interest. In the 1950s, when uranium mining and milling first began in
Canada on a large scale, tailings storage was handled in the same manner
as tailings resulting from all other mining and milling operations: Retention
structures (dams) were often built from the coarse fraction of cycloned
tailings. Engineering of these dams was minimal and addressed rather short-
term stability. Quality control of the actual construction was also minimal.
Consequently, failures of these dams have occurred, resulting in releases of
tailings into the environment. Sometimes the waste or tailings material used
for the construction of tailings dams had a strong acid-generating potential.
This, in turn, resulted in acidic seepages with a detrimental effect on the
downstream aquatic environment.

The often debated "destruction" of the Serpent River system due to uranium
mining in Elliot Lake, Ontario, arose not so much from contamination by
radionuclides (e.g. radium-226) as is frequently claimed, but from acidic
seepages from the tailings and tailing dams in the watershed area.

Partly as a result of public perception of the level of hazards associated
with all aspects of the nuclear industry, uranium mill tailings are now
controlled much more rigorously than other tailings, even though their
environmental hazards are generally of the same order of magnitude.

The Atomic Energy Control Board (AECB) currently requires that tailings
management facilities be sited, designed, constructed and operated in a
manner resulting in the exposures of workers and the public to radioactive
and other contaminants which are:

a) below the regulatory limits for releases and exposures, and as low as
reasonably achievable, social and economic factors being taken into account;
and

b) below more stringent levels which might be set for a particular facility
as a result of site specific conditions.

Adherence to the AECB requirements for tailings management facilities will
result in an operation which meets the above criteria. Upon cessation of
operations, it provides a good base on which to implement measures to meet
the required standards for the post-operational phase. It is believed that
with the implementation of additional measures currently being investigated,
tailings management facilities will meet the criteria of "disposal" in the
long term. The term "disposal" means a "walk-away" situation, where the
facility is so constructed that the environment is protected from unacceptable
releases of contaminants without the need for constant surveillance or
corrective human intervention. In reality, the totally "walk-away" situation
may not be achieved, and some limitation of land-use may have to be maintained.

The use of new technology coupled with appropriate site selection, quality
construction and good operating procedures, can ensure that the impact on
health, safety and on the environment will be acceptably low over "the period
of operation. Further, the methods of retention should be compatible with
shut-down procedures — namely chemical and physical stabilization of the
tailings and the retention structures - which will ensure that any releases
to the environment and radiological exposures of man will continue to be
within the requirements.
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Some concern exists that man-made retention structures (dams) could be
susceptible to failures following an extended period of neglect. To minimize
the occurrence of these failures, present requirements aim to make the
tailings management facilities less reliant on care and surveillance.

In the long term, natural erosion forces, whether resulting in a gradual or
sudden transfer of materials, will almost certainly lead to eventual
integration of the wastes with the environment. The resulting impact is _.
impossible to predict with certainty but one should not jump to the
conclusion that the impact will be catastrophic. In the absence of a
cataclysmic, natural event such as glaciation, the integration of the wastes
with the environment is likely to be gradual. If such a natural event occurs,
the consequences due to the wastes are likely to be secondary to those
arising from the event itself.

Experience from Love Canal, the presence of PCBs in Lake Ontario and other
large scale pollution problems indicate that the term "waste disposal" is
used very loosely in certain segments of human activity. If used the way
it is defined for the nuclear industry, then no waste generated by human
activity is really disposed of; it is only managed in more or less acceptable
ways. Eventually, society will have to realize this and look for a solution.
It is probably fortunate that as a result of public attention, the nuclear
industry has had a head start in this respect.

VI. THE CANADIAN REGULATORY SYSTEM

The constitutional framework of Canada has all hardrock mining under
provincial jurisdiction but uranium mining and milling is within federal
jurisdiction. Rather than waiting for a legal or political system to sort
out the jurisdictional issues, the AECB has adopted a "joint regulatory
process". What this means is that the AECB as a lead agency invites all
regulatory agencies, federal and provincial, whose area of responsibility
covers some aspect of the proposed uranium mine-mill facility to participate
in the regulatory process. This approach ensures that legitimate concerns
of any agency, federal or provincial, are considered in the regulatory process
and are reflected in the licence in the form of conditions or requirements.
Our experience indicates that this process works well in the overwhelming
majority of cases.

A very open and honest relationship exists between the mine-mill management
staff and the staff of the AECB. Difficulties encountered in the operations
are reported and ways of minimizing their recurrence are jointly discussed.

The unions representing workers of uranium mine-mill facilities have a very
important role to play in the achievement of good and healthy working
environments. Their members have the most intimate knowledge of the condi- ~
tions in the workplace. As a result of a process initiated by the AECB of
regular, joint consultations Involving the management and the regulatory
agency, a better communication exists between workers and management, and
many problems arrising in the operation of mines and mills are resolved
speedily after "workers veport them to management.

The unions are invited to comment on draft licences that the AECB intends to
issue, and very often conditions of the issued licence reflect concerns brought
to light by the unions.
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The health effects of low level radiation are not yet defined quantitatively,
and no proven threshold of radiation exposure exists. The AECB's regulatory
system is based on the basic assumption that there is no absolutely safe
limit of radiation exposure below which there are no health effects.
Theoretically we should therefore strive to reach zero exposure. It is
obvious that this objective cannot be reached in real life. Therefore, the
objective of the regulatory process has to be to achieve radiation exposures
of workers that are as low as reasonably achievable, social and economic
factors taken into account. This, of course, is the internationally accepted
ALARA principle put forward by the International Commission on Radiological
Protection (ICRP). To avoid any misunderstanding, it is worth emphasizing
that the ALARA principle is applied to achieve exposures below the regulatory
limits, i.e. those which must not be exceeded in the normal operation of
any nuclear facility, including uranium mines and mills.

The present regulatory limits for radiation exposures of atomic radiation
workers are based on the recommendations of the ICRP and they are almost
universally accepted. They should assure that the risk from radiation
exposure is not greater than risks associated with working in a comparatively
safe industry.

With regard to the development of new facilities, the AECB is now involved
from the early planning stages of a mine-mill facility. As a result, new
facilities are designed and developed to a much higher standard than previously.
This comment is fully applicable to mill tailings management.

New criteria regarding the quality of site and retention structures, as well
as technical specifications have been developed. Current technology and
practices are sufficiently advanced to ensure the safe operation of uranium
tailings management facilities in the present, and, with minimal effort, as
far into the future as institutional controls may be reasonably assured.
There are still unanswered concerns for the longer term and these concerns
are being addressed by the industry and government. Our confidence that
these concerns can and will be resolved within the foreseeable future is
the main justification for allowing new tailings facilities to be developed.

Significant material and human resources are expended for radiation protection
yet radiation is only part of the cause of injury to mine-mill workers, (and
not the most significant).

Better education and more open consultation between government, management,
unions and the public will hopefully take the emotion out of the "radiation
issue" and encourage a more rational attitude.

When a rational attitude prevails in the approach to the health risks of
mining, a more effective saving of miners' lives could be achieved by the
prSper channelling of material and human resources to solve the problems
most dangerous to workers' health and safety.

VII. CONCLUSION

The AECB considers the health and safety of workers and members of the public
to be of primary concern in the assessment of any proposed mining practice.
Also of great importance is the influence these mining practices may have on
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waste streams, subsequent waste management and, consequently, the environment.

The AECB has no interest in the promotion or the development of nuclear energy.
The main responsibility of the AECB is to ensure that any nuclear facility
which is to be .developed meets the regulatory requirements.

Mistakes committed in the past and the traditional reluctance of mining
companies to talk openly to the public have resulted in a loss of -
credibility for the uranium mining industry and indeed the whole of the
nuclear industry. The general population is subjected to well-publicized
views of critics of the nuclear industry which focus on the mistakes of
the past without the benefit of facts from the other side of the issue.
This naturally results in a biased picture of the industry. Furthermore,
as a consequence of the nuclear industry's development from a tool of mass
destruction, the health hazards associated with radiation are generally
overstated. Society is by and large willing to accept considerable risks
(voluntary or involuntary) attending every-day life, but is not willing
tc readily accept radiation risks associated with the nuclear industry even
though they are lower by one or two orders of magnitude. A long and
difficult process of developing complete openness of the industry and
regulatory agencies, giving the public total and true information, is
therefore necessary to regain public confidence and acceptance of uranium
mining and of the entire nuclear industry.

It is a slow and uphill battle. The AECB is committed to doing its part in
this process to the maximum extent possible.

Uranium mining, and indeed the whole nuclear industry, has been studied by
a host of Royal commissions and parliamentary and other commissions of enquiry
involving many public hearings. The Ham Commission in Ontario, the Bayda
and Key Lake Commissions of Enquiry in Saskatchewan, the Bates Commission in
British Columbia, the Porter Commission and the Ontario Select Committee are
only some of them. Except in Newfoundland, where the commission holding
public hearings on the proposed development by Brinex Ltd. in Labrador
recommended that the development not go ahead, all have concluded that
uranium mining and nuclear energy development are acceptable and necessary
in the Canadian industrial scene. The seven-year moratorium on uranium
mining in British Columbia was a political decision not supported by the
Bates Commission which recommended that uranium mining be allowed. These
commissions made their decisions after hearing the arguments of all sides,
including the anti-nuclear interest groups and scientists. They have
recognized that there is no absolute safety and indeed all energy produced
or utilized by society has health and environmental risks.

But this is not enough. If the mining industry does not implement radical _
changes in its attitude to public relations and public education, the problem
of the industry's image cannot be solved. If an extensive effort is not made
to convince the general public that uranium mining (as all other mining) today
is an industry .with high technology and with great regard for worker and public
health and safety and the natural environment, all the good achievements in
this field over the last five to ten years may die and be forgotten together
with the uranium mining industry.


