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ABSTRACT

In the context of the Nova Scotia inquiry into uranium mining, the view is
introduced that decision-making requires objectively presented facts. The
author then discusses occupational health and safety in mining, and the
concerns about uranium mill tailings. With respect to radiation and the
public, the subject of risk and its perception is detailed, leading to the
question of what information sources should be believed. The author concludes
with an observation on the educational disservice supplied by certain elements
of the news media when nuclear matters are dealt with.

RESUME

Dans le contexte de l'enquete menee en Nouvelle-Ecosse a propos de 1'extraction
miniere de l'uranium, l'auteur exprime l'avis que la prise de decision ne peut
se faire sans qu'on ait des faits presentes de fagon objective. II discute
ensuite de 1'hygiene et de la securite au travail dans les mines, puis des
inquietudes exprimees a propos des residus de mines d'uranium. II defir.it
egalement le risque et la notion qu'on en a, quand on parle d'exposition du
public, ce qui le mene a se demander quellts sources d'information il faut
croire. L'auteur conclut par une remarque a propos du nauvais service que
certains medias d'information peuvent rendre quand il s'agit du nucleaire.
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URANIUM.MINING - WHAT ARE THE ISSUES?

A. INTRODUCTION

I The people of Nova Scotia are soon going to be making a decision. The
decision: whether or not to allow uranium mining to proceed in the province.
What that decision will be is anyone s guess at this point, but there is one

I
consideration that is important. Every professional with integrity has to
care that when the people of Nova Scotia are making their decision, they are
given all the facts. Decisions should be made with a full knowledge of all
aspects of the proposed activity and not on biased emotional considerations.

I This requires all professionals involved - engineers, physicians, environmental
and social scientists - to present the facts in the most objective way
possible.

g The nuclear industry has for many years been the centre of controversy among
politicians, interest groups and scientists. The public first learned about

I
atomic energy in the shadow of the mushroom clouds of Hiroshima and Nagasaki.
Although a nuclear reactor physically cannot become an 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

1 frequently interspersed with, a picture of the mushroom cloud of an atomic
I bomb explosion.

Why is it that we do find some diverse opinions even among the scientists on
the subject of the effect of low-level radiation? It is doubtful that there
is any other carcinogenic phenomenon whose effects have been studied as
extensively as radiation. A parallel could be drawn with the dilemma of a
patient who goes to his physician and gets an opinion. When he goes to a
second physician, he gets a very different opinion. This is a kind of
dilemma we experience many times in our everyday life. The main reason for

I the controversy regarding low-level radiation is that the magnitude of any
health effect from it is very close to the health effects of natural radia-
tion, cosmic radiation and other carcinogens such as industrial pollution,

I hydrocarbons from cars and chemicals we have grown accustomed to using.
As far as lung cancer is concerned, the wide use of tobacco probably has
greater impact than exposure to any other single substance.

I There is no dispute that there are some health effects of any radiation
exposure however small - at least there is no proven threshold below which
there are no effects. The difficulty is in trying to quantify this health
effect.

B. OCCUPATIONAL HEALTH AND SAFETY

In the case of uranium mine workers, the most serious radiation health
effect is caused by exposure to radon daughters - radioactive decay particles
within the uranium decay chain.

I
I
• Extensive studies of uranium miners in Canada, the U.S.A. and Czechoslovakia,

fluorspar miners in St. Lawrence in Newfoundland and iron ore miners in

I Sweden clearly demonstrated the increase of lung cancer incidence as a
result of exposure of these miners to radon daughters in the workplace.
Unfortunately, the knowledge of the actual exposures of those miners is

• minimal. Various estimations of the exposures were attempted, but it could
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be safely said that those exposures were generally underestimated. The
personal experience of the writer would indicate that the concentrations
of radon daughters in those mines were such that exposures equivalent to
the present annual limit could have resulted from working from a few hours
to three to four days. Even with those high exposures, if one looks at the
statistics of the cause of injuries and death among miners, the health
effects of radiation represent only a minor portion of total injuries and
death.

As is all hardrock mining, uranium mining is a risky occupation. However,
it is still a less hazardous occupation than coal mining and fishing,
occupations well known to the people of Nova Scctia. Let us examine why
mining is a comparatively high risk occupation.

Whereas most industrial human 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 not always true. Many aspects of health and safety protection
can be built in by proper design and development of the mine, but the most
crucial element - Nature - cannot be completely 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 rather a passive-reactive process of engineered health
and safety protection.

However, every feasible effort is and should be expended to minimize radiation
exposures of miners. Radiation exposure, in most cases mainly radon daughter
exposure, has to be controlled to the best of our ability so that it will not
add significantly to the risks already found in uranium mining.

C. URANIUM MILL TAILINGS

The issue of uranium mill tailings disposal has generated the largest public
interest. In the 1950's, 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 minimal.
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 strong acid-generating potential. This,
in turn, resulted in acidic seepages with a detrimental effect on the down-
stream aquatic environment.

The often debated "destruction" of the Serpent River system due to uranium
mining in Elliot Lake, Ontario, resulted from acidic seepages from the
tailings and tailing dams in the watershed area. This "destruction" would
have been the same if the uranium in the ore was replaced by nickel, copper
or gold. 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.
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Adherence to the present AECB requirements for tailings management facilities
provides a good base on which to implement measures to meet required standards
for the post-operational phase. It is believed that with the implementation
of additional measures presently being investigated, uranium tailings 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 contaminant 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 of the tailings area 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
acceptable.

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 integra-
tion 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 or even of substantial concern. Innovative methods
of tailings placement with good dam design and shut-down procedures can
alleviate the concern for catastrophic dam failure. 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 an 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.

There is one main feature common to all Canadian tailings facilities which
makes them different from those in the United States: the Canadian tailings
are saturated with water. This is obviously the main reason that the problems
of radon and radon daughter emissions from the tailings are far less serious
in Canada than they are in the U.S. Water saturated tailings dramatically
slow down the radon percolation rate, and experience indicates that only radon
generated in the top 10-20 centimeters of the deposited tailings reach the
surface.
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Extensive measurements of radon daughter concentrations were taken in and
around Elliot Lake in 1979 and 1980. The following is a summary of the
results:

Radon Daughter Concentrations
in Working Levels (WL)*

Location

1) About 60 metres between two mine exhaust
shafts

2) 300 metres from exhaust shaft
3) 400 metres from exhaust shaft
4) 1500 metres from exhaust shafts
5) 100 metres from an operating tailings

facility
6) A townsite 600 metres from dormant

tailing facility
7) A townsite between exhaust shafts, mill

exhaust and tailings, minimum distance
1000 metres

8) Elliot Lake Municipal Building - no
evident source of radon daughters within
2000 m

For Comparison:
City of New York, U.S.A.

Average

0.0660

0.0080
0.0012.
0.0010

0.0028

0.0024

0.0071

Minimum

0.0010

0.0000
0.0010
0.0000

0.0000

0.0008

0.0008

Maximum

0.4740

0.1110
0.0020
0.0030

0.0038

0.0059

0.0150

0.0008

0.0007

0.0003 0.0012

The above indicates that the impact, although quite significant in close
proximity to the source, quickly diminishes within a few hundred metres.

D. RADIATION AND THE PUBLIC

Numerous things scare us, often with no logical basis. The fear of the
unknown is one of the basic foibles of human nature. It is difficult to
convince man of the existence of anything that he cannot see, hear, feel,
smell or taste. In other words, if man's senses do not detect something, he
tends to believe it could not exist. If theoretical existence has to be
assumed to explain the occurrence of a physical form, the rationale has to
be based on faith, or prior scientific evidence. Radiation is exactly this
type of phenomenon, and in the majority of human beings it causes instinctive
fear. Human response then often becomes emotional rather than rational.

I have stressed earlier that the AECB's aim is to minimize the radiation
exposure to the maximum extent feasible, regardless of how small the effect
may be. But a rational approach is necessary to keep all risks of energy
production and indeed every human activity in perspective when judging the
acceptability of a risk from an activity by society. And society has to
manage its resources to obtain the maximum possible benefit.

The basic definition of energy is the ability to perform work. This "work"
might be for the benefit of mankind if controlled, or to its detriment if
controls fail. It is obvious that man needs energy to sustain himself. It

Working Level (WL) - unit of radon daughter concentration
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is also obvious that controls are not always perfect and they have a chance

I of failing. Therefore, every method of energy production has some inherent
risk and health effect. The failure of the Morvi dan in India in 1979 caused
the death of 3,000 people. If the Hactaquac dam in Mew Brunswick fails,

I Fredericton will disappear. In the U.S.A. there are five hydro dans, the
failure of any of which could kill around 500,000 people.

(
Energy generated from burning solid fossil fuel is obtained at the price of
30,000 coal miners who died in the last 80 years in mining accidents in
Pennsylvania. The people of Nova Scotia have th<?ir own experience such as
the Springhill tragedy, just to mention one. A 1,000 megawatt coal-fired

• generating plant releases daily into the atmosphere about 230 tons of Eulphur

1
I

I
I

dioxide (the basis of acid rain), 48 tons of nitrogen oxides, 15 tons of fly
ash (which usually contains radium and is radioactive), 30 tons of mercury,
cadmium and silenium, and about 3 tons of carbon dioxide per ton of coal
burned (contributing to the so-called greenhouse effect). The Council of
Scientific Affairs of the American Medical Association has estimated that the
entire fuel cycle of a coal-fired plant of 1,000 megawatt capacity kills
between 20 and 300 people a year, and disables between 100 and 300 others.
The AMA estimates that a similar oil-fired plant kills between 200 and 300
and disables between 90 and 180 people a year. Yet the public generally
accepts these risks, or else we would be sitting here in the dark.I
This is not to suggest that nuclear power is risk-free. Uranium miners do die

( both as a result of accidents and as a result of radiation-induced health
effects. According to the American Medical Association, occupational radiation
exposures contribute to an average increase of cancer of less than 1% over
the natural incidence. To be sure, the basic principle in the Canadian

( regulatory process is that no risk of radiation (however small) is acceptable
if it is reasonably avoidable. The philosophical objective of the AECB is
zero risk. However, it has to be recognized that in practice this is not

I achievable. How close we can get to this objective is the measure of the
social, technical, economical and institutional state of the country.

I To illustrate the different public perceptions of the risk of nuclear power,
let us look at a survey by Decision Research in the U.S.A. Members of three
groups of the public (League of Woman Voters, college students, and business
and professional club members) were asked to rank 30 sources of risk (among

I others: smoking, alcohol, motor vehicle, handguns, electrical power, swimming,
commercial aviation, construction, home appliances, police work, contraceptives,
and nuclear power). The first two groups rated nuclear power risk as the
highest, the third group as the 8th highest.

According to the annual contribution to the number of deaths in the U.S.A.,
determined by actuarial estimates, nuclear power risk actually ranks 20th
below swimming, railroads, construction, home appliances and contraceptives,
to list a few.

I It is therefore obvious that the process of deciding about the acceptability
of radiation hazards will depend On the public and politicians understanding
the issues as well as on better information provided by the industry, science

• and government.
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E. WHO TO BELIEVE?

During a public meeting in the Halifax library on this topic, I picked up a
leaflet entitled "Doctors speak out about radiation hazards". Two of the
phrases in the leaflet are: "It is irresponsible in the extreme, says the
BCMA (B.C. Medical Association) for the Government of Canada to continue to
license nuclear facilities", and "Uranium Miners: An Epidemic of Cancer".
The leaflet refers to a submission prepared by two members of the environmental
commie tee of the B.C. Medical Association to the B.C. inquiry into uranium
mining (Dr. Bates Commission). The "report" is not based on any original
study or research. It is comprised of selected quotes .from various papers and
from testimony at the commission hearings. One of the chapters has a title
"AECB - unfit to regulate", yet the authors did not even bother to study and
quote the AECB submission to the Bates Commission dealing in detail with the
AECB's regulatory process. The British Columbia Medical Association is yet
to accept or reject the "report" as its position. To be sure, there are other
members of the medical profession in Canada and elsewhere who do share the
opinions of the authors of the mentioned report. However they do not represent
Che medical consensus either here or abroad. The vast majority of medical
professionals including the American Medical Association believes that nuclear
power and its fuel cycle can be operated safely.

Uranium mining, and indeed the whole nuclear industry, has been studied by
many 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
Chat the development not go ahead, all have concluded that uranium mining and
nuclear energy development are acceptable and necessary in the Canadian indus-
trial 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.

F. CONCLUSION

As indicated earlier, an open, honest information flow from the industry, the
scientific community and government to the public is absolutely necessary to
foster better understanding of the issues and rational perception of the risk.
The AECB, recognizing this, makes all health and safety related information
about uranium mines and mills available to th* public. The industry has shown
some encouraging development in this direction, but more is yet required.

If the "education" of the public is left to newpaper headlines like "RADIATION:
UNSAFE AT ANY LEVEL", "LETHAL RADIOACTIVITY", "IT'S SPILLING ALL OVER THE
U.S.", "NUCLEAR GRAVE IS HAUNTING KENTUCKY", "THERE'S NO HIDING PLACE" and
"URANIUM TOLL STAGGERING", we are doing a disservice to society. The public
has a right to unbiased, balanced information to make an intelligent judgement
affecting its future. Left us for a moment discuss the last-quoted headline.
It appeared in Montreal's "The Gazette" on Sept. 18, 1980. The headline would



I
certainly instill some fear in the mind of a casual reader as it suggests
uranium is to blame for a large but unspecified death toll. The article

I itself actually reports on the testimony of Norm Rubin of Pollution Probe to
• the Select Committee of the Ontario Legislature investigating uranium mining

and milling. What Mr. Rubin had said is that by the time wastes from Elliot

I Lake mines become harmless, they will have caused about 62,000 radiation-
induced deaths (in Canada), and that half of those will occur in the next
77,000 years. By simple arithmetic, that translates to one death every two

I and one half years, a statistic that would be totally indistinguishable in
the natural death rate.

1 leave it to you to draw a conclusion on whether this type of headline serves
I as a source of objective education for the public.
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