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CANADIAN NUCLEAR ASSOCIATION

S u b m i s s i o n o n :

"NUCLEAR ENERGY - SOCIAL AND ETHICAL ISSUES"

To:

Royal Commission of Inquiry into Uranium Mining
in British Columbia

Date of Submission: April, 1980

1. Introduction

The Canadian Nuclear Association (CNA) was founded in 1960 to

promote the orderly and sound development of nuclear energy for

peaceful use. Today the Canadian nuclear industry directly employs

over 35,000 Canadians and generates an annual business volume now

running at over 1 1/2 billion dollars.

The CNA consists of over 230 corporate member organizations,

approximately one third from the public sector and the remainder from

the private sector. Our members* interests range from fundamental

research to nuclear power plant operation; from the exploration for

and mining of uranium to storage of spent fuel; and from the production

of radioisotopes for medical use to manufacture and construction of

some of the largest nuclear power stations in the world.

The CNA also organizes a wide range of seminars and conferences

on uranium mining, reactor design, reactor safety, waste management,

quality assurance, social and ethical questions, reactor marketing,

etc.

The Commission issued a statement on October 5, 1979 providing

guidelines for participants on the social impact and ethics questions

considered to be within the Commission's terms of reference. The

principal questions regarding social impact were suggested to be:

1) The long-term surveillance of mine sites and mine tailings involves

a social impact problem which is unique to uranium mining?
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2) Many of the deposits of uranium are small, hence the useful life

of the uranium mine is often much shorter than is customary with

other minerals?

3) Other social impacts common to all forms of mining, which do not

seem to be unique to the uranium industry, for instance future land

use?

The key moral questions which were identified for the ethics hearing

were:

1) What are the ethical questions that lie behind judgments of

safety standard for the protection of human health duting the

exploration, mining and milling operations in British Columbia?

2) What considerations underlie the answer to this question?

3) What ethical or moral questions underlie the problem of setting and

enforcing standards, having in mind the welfare of future gener-

ations, distant neighbours, surrounding communities, etcetera?

In this presentation we have presented a discussion of the key social

questions raised by the Commission, together with various more general

considerations which the CNA believe are relevant.

In the discussion of ethics and morals we have drawn a distinction

between these terms. We have used the Fowler complementary usage -

ethics is the science of morals defined as the study of the principles

defining man's duty to his neighbours, and morals are the practice of

ethics. In our discussion we have presented a discussion of the ethics

underlying the three major questions posed by the Commission and then

given a statement of our views of an appropriate moral position.

We have tried to avoid being dogmatic in our conclusions. Rather

we have attempted to provide a review of the ethical basis for the

CNA's view that uranium mining in British Columbia is not only defensible

on these grounds but of great value to the people of British Columbia

and the World community.
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2. Sharing of Benefits and Risks

Central to the ethical consideration of any activity of mankind is

the question who gets the benefits from that activity and who incurs

the risks. This question is often raised in discussion of the production

and use of energy. No doubt in an ideal world it would be most equit-

able if each person carried an exact equivalence of risk and benefit

for every human activity in which he or she engaged. It is very

difficult to find actual examples of this ideal state in the real

world.

This viewpoint was often expressed in presentations to the Royal

Commission on Electric Power Planning in Ontario during the hearings

on the need for power facilities and transmission lines. The viewpoint

was often advanced by representatives of the rural community and by

| those who were fortunate enough to own two homes, one urban and one

! rural, and who were concerned at the spoilage of scenic views and the

j peacefulness of country living. Within the bounds of these perceptions

the concerns were undoubtedly genuine. Many people would view any of

j the works of man imposed on virgin forest as a diminution in aesthetic

excellence. In fact, from a microscopic view of one part of society

the impact undoubtedly appears to be bad. The difficulties arise when

one takes a macroscopic view of society.

Our planet earth already supports, after a fashion, over four

billion people. By the end of this century that number is expected

to be closer to six and a half billion, of which number roughly four

billion will be in the so-called developing countries. What will be

the standard of diet, health and education of these people? Will the

gap between developed and developing worlds standards have narrowed?

Narrowing the gap by lowering the standards in the developed countries

is hardly likely to be acceptable to the peoples of those countries.

Can standards be raised in the developing countries without using more

energy per capita? What will be the sources of energy to provide both

for the growth of population and any per capita growth? Can all these

additional sources of energy be provided solely from within the re-

sources of the developing countries themselves? If some, or all, of

these additional energy resources need to come from the developed world

will the developed world have these resources surplus to its own needs
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and, if not, will it be prepared to share resources at the expense of

its own needs?

In evidence presented to the Ontario Legislative Select Committee

on Hydro Affairs on 26 February 1980, Dr. S. Hatcher (Vice President

and General Manager of AECL's Whiteshell Nuclear Research Establish-

ment) stated that the Canadian produced and developed cobalt-60 beam

therapy machines for the treatment of cancer have saved about 11

million man years of life, throughout the world, since 1952. Much

of the cobalt-60 used was produced in the four Pickering nuclear power

reactors from special rods inserted in the reactor cores and containing

cobalt mined in Canada. The risks in this achievement were mainly

borne by the communities where the cobalt was mined, by the miners

themselves, by the workers who built and operate the Pickering Nuclear

Generating Station, and by those involved in processing, handling

and transporting the cobalt-60 to the more than 80 countries throughout

the world that use AECL built cancer therapy machines. Compared

to the numbers and location of those vho incur the majority of the

risks, most of those who benefit are far removed.

Many of the answers to the questions of equating risks and

benefits would throw into sharp focus conflicting views of the world

and its problems - internationalist at one extreme, nationalist and

parochial at the other. Will the concept of an interdependent world,

the "Spaceship Earth* view of Barbara Ward, prevail or will we see an

attempted turning inward, an isolationist view by some more richly

resource endowed countries. When one looks on a global scale there is

very little evidence of sharing either benefits or risks. In their

collective actions nations try to maximize benefits and minimize risks

in their dealings with foreign countries. As resources get scarcer

this trend may well accelerate. Many of those who do not have resources

would argue that resource-rich countries are starting to use their

near-monopoly positions to maximize benefits to their own countries

regardless of the adverse economic impacts on other countries.

It is certainly ironic and perhaps hypocritical that there is such

a marked difference in the treatment of shared risks and benefits

between a nation's internal and external philosophy but not such a

great difference in practice. In their internal philosophy most
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developed democratic countries profess, in a spirit of social justice,

support for the equalization of risks and benefits to the maximum

extent possible. However, in practice, there is a wide variation

which, as a matter of hard reality, is in fact often inevitable. Mining

and logging are two high risk occupations, an underground miner in

Northern Ontario is paid less than a postal clerk. If one measures

benefits in terms of cash income and working conditions and risks in

terms of physical accidents and long-term adverse health effects there

is obviously no equating of risks and benefits.

Some of the problems relate to institutional structures. In the

energy field there are often advocates of a particular type of energy

as an alternative for another type. If having a job is regarded as

a benefit and losing a job as a risk then obviously the risks and

benefits are not being equally shared by the advocates and by those

affected if their advocacy is successful.- Further, if one energy

industry goes into a decline and a different or new energy industry

expands, are the workers displaced from the first assured of corres-

ponding jobs in the second? Union seniority rules, as one example,

would not permit this.

There are certainly no easy answers to the questions posed in this

section. On any pragmatic basis it is very probably true that a perfect

balance of risk and benefit cannot be achieved on an item-by-item,

or person-rby-person, basis in society. However, we should strive to

achieve as much balance as possible in broader groupings with the more

general goal of an equitable society.

3. Accident Consequence x Probability

There is naturally concern by designers, workers, builders, operators

and the general public about the impact of accidents and possible adverse

health effects from an activity. Uranium mining and nuclear energy

are no exception but have tended to receive more attention in the past

five years or so. Insofar as this attention is in proportion to the

total hazard from peaceful applications of nuclear energy, compared

to the other hazards in society, then the level of attention is appro-

priate. If, however, the level of attention is out of proportion
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then the genuine health and safety needs of society are not being met

since needed attention in other more vital areas is being needlessly

diverted.

The hazards of nuclear energy basically all relate to radiation.

Although radiation, along with air and water, is just about the most

natural thing on this planet, it cannot be seen, smelt, heard, tasted

or touched but it can readily be detected and accurately measured,

even in the very small and very commonly occurring amounts in nature.

For those trained in the methods of science the properties of radiation

are readily acceptable, to the non-scientific layman they are mysterious

and, in the hands of skilled propagandists, can be made to appear

excessively fearsome.

There are very large sources of radiation contained in the core of

any reactor that has been operated. The constructive critics of

nuclear energy accept that, in normal operation, a well designed (not

perfectly designed) and well operated (not perfectly operated) piece of

nuclear equipment, whether it be an x-ray machine or a power reactor,

releases acceptable amounts of radiation. Obviously, if the criterion

for acceptability is to be 100 percent perfection then no activity of

man can ever achieve this. However, the perfection criterion is not

applied to any non-nuclear activity, even when they are more dangerous

in normal operation, than nuclear energy. Striving after perfection

is a worthy ideal but, if it becomes obsessive in one particular area

of activity, it can detract from the overall benefit of society if it

distracts or removes attention from less perfect areas.

The concern, with nuclear power, is thus not so much with its

normal operation as with the possibility and resulting consequences

of a massive release of the very large amounts of radiation from the

core. The whole safety design philosophy in nuclear power revolves

around the prevention of such a release. Since no single system can

ever be 100 percent perfect then a multiplicity of independent devices

and systems are used, the so-called "defence-in-depth" approach. The

whole record of the safety of the nuclear industry over a third of

a century, including the accident at Three Mile Island, demonstrates

both the wisdom and the success of such a philosophy. One of the very

few comparable examples of such an "over-design" philosophy is in the

design of building elevators, very few people worry about actually

travelling inside such a device and yet in spite of having no knowledge
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of its design or the probabilities of a fatal accident will cheerfully

"step-into-space" several hundred feet in the air.

However, if the concern is primarily with a massive release of

radiation there are two questions that need to be answered. One,

what would be the consequences of such a release and second, and just

as important as the first, what is the likelihood (the "probability")

of such a release happening. These are largely factual questions

capable of reasonable arithmetical answers. But there is a third

question which is much more difficult to answer since it is almost

impossible to define and that is how does an individual perceive the

consequences or the likelihood of an accident occurring.

In the case of the unfortunately too common automobile accident

an individual may feel t-hat it can be controlled, by himself, because

he drives carefully; that it is under control, because of well enforced

traffic laws; that it is commonplace and does not disrupt society.

In the case of nuclear power many people believe that it is uniquely

dangerous, that any serious accident that killed even a few people

would disrupt society; and that uniquely lingering and painful deaths

from cancer are 'the inevitable result of any nuclear accident. It is

almost irrelevant that even through all these perceptions are based,

at worst, on half truths, if they are perceived to be true that is

all that counts. Failures of some dams could cause hundreds of

; 1. The consequences would be measured in terms of deaths (both immediately
I and later from serious injury or illness), injuries and dollar
| losses (including evacuation costs). The probability would be
\ measured in terms of how many times per device-year would such an

accident be likely to occur. The total number of deaths, or in-
juries, in a year is then the product of the consequence figure
times the number of devices in use and- the probability. For
example, if a massive release of radiation could kill 10,000
people, and the probability of such a release is one in three
hundred quadrillion (3 x lO1^) per reactor year, then if there
are two hundred reactors operating the chance of one death occurring
is one in 150 million per year. With the number of automobiles
in use in North America the chance of death is about one in four
thousand per year, that is approximately 40,000 times more likely.
It would thus appear to be irrational to be far more concerned
about the hypothetical accident than about the real accidents with
the automobile that occur every hour of every day.
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thousands of deaths; the fracturing of a chlorine railcar in

Mississauga in November 1979 did cause the evacuation of a quarter

of a million people; automobile accidents can render some victims

quadraplegics who are seen by virtually no one - and yet the

perception of all these events is quite different from a common

perception of nuclear power accidents. It is too cynical to blame

the fostering of these misconceptions purely on those who thrive

on scaremongering, such perceptions, rightly or wrongly, are a

reality. The challenge of improving public understanding is

thus a very real one.

Part of the problem too is that the great majority of people

are far more upset by a death from an unusual cause or by a large

number of deaths in a single accident compared to the same total

number of deaths occurring singly or in twos or threes in a very

large number of accidents. This is only partly true since airline

disasters that kill hundreds have very little impact in terms of

people cancelling flight reservations. Again, part of the reason

is no doubt in how people are educated, conditioned, manipulated,

whatever term one feels is most appropriate, to be more alarmed

by hypothetical deaths from nuclear causes than actual deaths in

everyday accidents.

Part of the reason, some argue, is the connection in people's

mind between any application of nuclear energy, particularly nuclear-

electric power generation, and nuclear weapons. A future thermo-

nuclear holocaust has the potential to end our present civilization.

In our very valid concern to prevent this from ever happening

we must not lose sight of the continued use of conventional weapons

to kill and destroy day-by-day. Weapons control should mean much

more than solely the control of nuclear weapons. In this context

it should be recalled that in the Second World War nuclear weapons I)

killed, in total, less than 150,000 persons. That figure was

exceeded, in each attack, by the fire-bomb raids on Dresden and

Tokyo in 1945. Total deaths in WWII, from so-called conventional

means, exceeded forty million. Deaths in South-East Asia, over the



past 20 years, in undeclared wars have run into the millions

It would appear to be a shaky ethical position to devote

all of our concerns over weapons control and disarmament to

nuclear weapons and thereby imply no concern about the control of

conventional weapons. Although the consequences from the use of

a single nuclear weapon are so great compared to those from most

conventional weapons, the actual risk to society from the use of

ordinary weapons, whether by individual criminals or as acts of

national policy, measured in terms of daily deaths, is far greater.

The perception of risk is thus central to the perception of

nuclear safety. Various people, perhaps most notably Lord Rothschild

in the 1978 Dimbleby Lecture on BBC television, have addressed

themselves to these questions - comparative risk, probabilities,

consequences. Until there is a clearer public understanding

of these it will be difficult to assess unemotionally and rationally

the real risks in society. The diversion of effort from dealing

with real risks to worrying about hypothetical risks can be a

disservice to society and as such has serious ethical implications.

4. Philosophical Base for Technology

Since the early days of civilization much thought has been given

to the "Logical analysis of the principles underlying conduct,

thought, knowledge and the nature of the universe." This is the

Webster definition of philosophy. One of the principal branches

of philosophy is ethics, which is largely devoted to the study of

the conduct of man.

Technology, as a major factor in everyday life, is of comparatively

recent origin. Many people would regard William Caxton and the

invention of the first printing press as a very essential first

step in the development of the technological society. It is not,

therefore, too surprising that the development of a philosophical

basis for technology is also of similar recent origin and is

largely to be found in the utilitarian school of thought of Locke,

Benthara and the two Mills (James and John Stuart).
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This school of thought had a profound influence in the nineteenth

century and provided th2 inspiration for the radical movement in the

English speaking world. It has often been true that the rats of

growth of technology has outpaced the rate of development of social

and political institutions to properly handle the resiilts of techno-

logy change. This was certainly true in the nineteenth century and the

radical movement sought to correct the abuses of the industrial

revolution through social and political reforms that led to universal

suffrage, modern representative government, and the introduction of

a wide range of social measures including factory laws, old age pensions,

unemployment and health insurance, universal education, progressive

taxation and environmental protection measures.

The utilitarian philosophy could be most succintly described as

seeking "the greatest good for the greatest number" and the development

of the modern utility, whether it be to supply electricity, water, gas

or any other basic necessity for existence, is one of the prime

organizational forms for achieving this goal in practice. Critics

of this philosophy complain that it stresses usefulness over beauty

or other considerations and tends to deny non-utilitarian values, and

that it provides a rationale for giving lower priority to the views

and wishes of minorities. The concept of social justice is reviewed

later in Section 7 of this submission.

Defining with certainty what constitutes the "greatest good" and

what is the exact "greatest number" obviously leaves much room for

debate. Although these definitions can be debated it is submitted

that It is not constructive to engage in personalized and sometimes

abusive attacks on scientists and technologists for striving after

a philosophical goal that, certainly in its ideal form, has for many

years been viewed as meritorious by many people.

Although technology is inanimate and hence value free, it is

developed and implemented by people and in its end-use form is neither

mindless nor inhuman. It is very much concerned with raising the

standards of life of people in general and of helping to provide a

lifestyle in which culture, spiritual and other non-material values

can thrive.
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5. Withholding of Resources

The wise use of resources involves many considerations: the impact

on local communities; the requirements for and the effect of transport

requirements; alternative uses for the resources in question and

alternatives to the use of those resources; economics; the hazards,

at all stages of production and use, of the resource and the hazards

of doing without that resource. It is also concerned with all those

aspects of resource husbandry related to the use of resources now,

compared to leaving the resource for later generations, and the

sharing of resources with others and under what conditions. The

determination of a specific course of action follows from the weighing

of all of these factors and the functioning of the decision-making

process.

Many of these factors will be discussed briefly in this submission

but there is one that should be addressed at the beginning since it

is, to some extent, central to a decision whether to mine uranium

(or any other resource) or not. The question of whether to withhold

resources from world markets or from particular countries has achieved

prominence in recent years through some of the activities, by the OPEC

countries, related to oil supply. However, there is nothing new in the

use of selective trade boycotts throughout history - sieges of towns

and cities, maritime blockades, and trade sanctions of various types.

The justification for these actions is often based on a perception
!*

of moral principals but is always coercive in application and often $if1
very selective between the intended victims. If one believes with j|

Solzenitsyn that the major sickness of the world is not just war but !;

all forms of violence then one has to be concerned with coercive actions.

The rationalization of violence is that it is justified to oppose that

which is evil and to defend that which is good. The determination

of 'good* and 'evil* depends on values, cultures and laws and is rarely |

a clear-cut choice but often an assessment of the lesser of two evils. j

To take the specific case of uranium supply let us examine some t

of the possible consequences of withholding that supply. Within Canada,

rich as it is in energy resources, withholding small amounts of any

one energy resource would have minimal effect. However, on the world
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scene energy resources are relatively much scarcer than in Canada.

The absence of a supply of uranium on the world market would, in all

probability, lead to an increased demand for another readily transportable

energy resource again, in all probability, oil. That rich nations

can afford to compete, relative to the poor nations, for oil supplies

at spot prices of $40 per barrel and more, nearly twice the base price,

is stark testimony to the cost implications of this. The effect of

such actions is either that the rich nations will get the oil and the

poor nations will be deprived, or that the poor nations will get the oil

at a very high price and may well then have to do without some essential

import such as food or medical supplies. Much of the oil usage in

developing countries goes into the production and distribution of food

so that either way the poorer countries will suffer relatively the

most from withholding transportable energy supplies. For a country,

such as Canada, with the highest per capita oil consumption in the

world to withhold a transportable and economic energy resource,

over and above her own needs, from the world market would require

some very compelling arguments.

By denying access to one particular energy resource (uranium)

and hence increasing the demand pressures on a scarcer resource (oil),

raises the chances of armed conflict in the world - iu fact this

specific warning was given in mid-1979 by the Secretary-General of

OPEC. Histor.- abounds with examples of wars fought to control access

to resources and the possible dangers of major armed conflicts

over energy resources cannot safely be ignored.

6. Energy and Food Supply

Until 1973 the rate of growth in world food production exceeded

the rate of growth in world population and hence there were some

grounds for hope that the average diet per capita, particularly in

the developing world, would rise to above the hunger level. In the

last quarter of this century it is predicted that world population

will grow by 2 1/2 billion, nearly two-thirds of this increase taking

place in the developing world, and that by the year 2000 there could

be two hundred million people starving in the world.
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Energy lise alone will not solve all the problems of developing

countries. They will need diverse sources of energy and as in the

rest of the world will need to make the best, most economic and most

appropriate use of all available forms of energy.

However, if even larger numbers of people in the developing

countries are neither to starve nor to suffer from malnutrition

then modern agricultural techniques, including more cultivation,

fertilizer use, irrigation and use of power equipment will have to

be substituted for human and animal power. This will involve the

use of more energy per capita. As an example of this trend corn

productivity in the U.S.A. increased from 34 bushels per acre in

1945 to 81 bushels per acre in 1970. This 138 percent increase in

yield was associated with a 225 percent increase in energy input per

bushel. This trend towards more energy intensive agriculture is not

necessarily associated with larger size farming units but a recognition

of the stark reality of the problems of productively farming ever more

marginal land.

Much of this agricultural energy input is at present supplied

from petroleum products and natural gas. In order to provide a

modest improvement in average diet for the 70 percent increase in world

population by the year 2000 will require a doubling of world food

production, which could increase the demand for petroleum products for

food production by a factor of two or three. It is extremely unlikely

that world petroleum supply will increase to that sort of level. The

alternatives are to use more alternative energy sources directly in the

agricultural process and to release petroleum from current industrial

and transportation uses by substituting alternative energy sources.

Electricity produced from nuclear energy can play a major role in this

] since it has been estimated that a single 1000 MWe nuclear unit can

! release the oil necessary to provide the energy required for a high

I protein diet for 13 1/2 million people. Each 1000 tonnes of uranium

used in a CANDU reactor provides the equivalent energy to feed

110 million people for a year. The quantity of uranium involved

in the tentative contract between Norcen and the Korea Electric

Company, aborted by the seven-year uranium mining moratorium in British

Columbia, has the equivalent energy to feed over 30 million people

for seven years.



Put in terms of food supply it is easier to grasp some of the

ethical considerations in providing, or withholding, uranium resources

from domestic or world markets. A very clear connection can be made

between uranium supply and food supply. The withholding of uranium

as an energy resource can lead to starvation for many people.

7. Social Justice

In both the Western industrialized world and the communist-bloc

countries (U.S.S.R. and Eastern Europe) there has been a marked

improvement in the physical quality of life, which is one aspect of

social justice amongst mankind. The Overseas Development Council

has devised a new Physical Quality of Life Index (PQLI) which uses

three criteria to measure how well nations are meeting the basic

necessities for food, sanitation, medical care, and education.

The three criteria are life expectancy, infant mortality, and literacy.

The three countries that rank highest are Sweden (100), United States

(97) and U.S.S.R. (94). The three that rank lowest are China (59),

Algeria (42) and India (39). The first three are all technologically

advanced, particularly in their levels of diet, sewage treatment,

health care and universality of education, compared to the last three.

Even only 30 or 40 years ago in the Western world the killers were

pneumonia, tuberculosis, diptheria and polio. Today, in the Western

world, we worry about heart disease and cancer. Many people, in their

comparatively comfortable Western middle class affluence, too easily

forget the less fortunate in our own society and the teeming millions

in the developing world who still have a long way to go to achieve

decent housing, diet, health and education for themselves and their

children.

An elementary tenet of social justice is generally accepted

to be that the poor in society should not bear a disproportionate

share of the inequities of life since, by the very nature of their

position in society, they already bear a considerable portion of

those shortcomings. As C.P. Snow, the well known U.K. Labour Govern-

ment Minister, so eloquently expressed the problem in his famous

Rede lecture at Cambridge in 1959, "The Two Cultures and the Scientific

Revolution":
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"For, of course, one truth is straightforward. Industrialization
is the only hope of the poor. I use the word 'hope' in a
crude and prosaic sense. I have not much use for the moral
sensibility of anyone who is too refined to use it so.
It is all very well for us, sitting pretty, to think that material
standards of living don't matter all that much. It is all

I very well for one, as a personal choice, to reject industrial-
| ization - do a modern Walden, if you like, and if you go without
i too much food, see most of your children die in infancy,

despise the comforts of literacy, accept twenty years off your
• own life, then I respect you for the strength of your

aesthetic revulsion. But I don't respect you in slightest
if, even passively, you try to impose the same choice on others
who are not free to choose. In fact, we know what their

; choice would be. For, with singular unanimity, in any country
i where they have had the chance, the poor have walked off the
: land into the factories as fast as the factories could take
| them."

Almost all opponents of current life-styles and of the present

usages of energy are living much nearer the upper end of oux society's

scale of affluence than the lower end. Are they authorized by the

poor to speak on behalf of the poor for the continuation of the depri-

vations of the poor? In very simple terms there are two basic schools

i of thought on how to share the wealth of a society. One is to increase

the total wealth per capita and ensure that the poor get a larger share;

this is the economic growth school. The other is to keep the total

wealth constant and attempt to benefit the poor by sharing the available

wealth more evenly. Of course no individual of strong convictions is

debarred from following the latter course on his own, but private charity

has never been able to eliminate mass deprivation. However, the line

between elitism or the desire to hold on to present privileged positions

and genuine actions towards a more just and equitable society is usually

readily recognisable. The preaching of the latter whilst practising

the former is one of the heights of hyprocrisy.

It is fashionable to decry our high usage of energy per capita,

regardless of the extent to which that energy is being used to produce

and process food and essential raw materials for export to others.

Where that energy usage is wasteful it should be eliminated but let us

not forget that our fortunate quality of life is based largely on the
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availability of energy. We do not have some natural right to this

superior life quality, compared to so many of our fellow men, by denying

them access to energy resources surplus to our needs.

Social justice is more than a matter of physical and mental needs.

Increased attention has rightly been placed on human rights in recent

years. Where this is a genuine concern for the rights of all human

beings it is praiseworthy, however, too often its application is so

selective as to smack more of political opportunism than ethical

principles. To condemn hvman rights violations in Argentina or Chile

and be silent on violations in the U.S.S.R. or Cambodia; to condemn

Idi Amin in Uganda and be silent on South Africa; or vice versa in

either case, indicates a lack of consistent concern. Silence is not

always due to a lack of knowledge or solid proof but more to political

leanings. A person with right-wing inclinations is less likely to

condemn a military dictatorship, whilst a left-winger may see no wrong

in the persecutions by a self-named people's democracy. Is it morally

right to export wheat to Russia and morally wrong to export reactors

to Argentina? To what extent do exports benefit recipient governments

and recipient peoples? Is this a judgment that the exporting nation can

make on ethical principles or solely as a matter of political policy?

Social justice is too important a subject in its own right

for its goals to be obscured by commercial power plays. It is not

at all clear who really benefits and who reglly suffers in trade

embargoes and boycotts. It is usually very much clearer who suffers

from a low level of social justice.

8. International Obligations

Since the development of nuclear weapons of great destructiveness

preceded the development of nuclear power reactors there has been great

concern at preventing the spread of nuclear weapons amongst countries

other'than the so-called nuclear weapons states (U.S.A., U.S.S.R.,

Britain, China and France). After very lengthy negotiations the

United Nationals General Assembly endorsed the Non-Proliferation Treaty

(NPT) on June 12, 1968.

I
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The purposes of the treaty were clearly stated in the preamble

and expressed the belief that "the proliferation of nuclear weapons

would seriously enhance the danger of nuclear war," supported the

continued development and application of safeguards, and affirmed

"the principle that the benefits of peaceful applications of nuclear

technology, including any technological by-products which may be

derived by nuclear weapons states from the development of nuclear

explosive devices, should be available for peaceful purposes to all

Parties to the Treaty, whether nuclear weapon or non-nuclear weapon

States". The preamble also stated that "all Parties to the Treaty

are entitled to particpate in the fullest possible exchange of

scientific information for, and to contribute alone or in cooperation

with other States to, the further development of the applications

of atomic energy for peaceful purposes".

In simple terms the NPT constituted a bargain between the nuclear

weapons States and the non-nuclear weapon States that if the latter

forewent the development and acquisition of nuclear weapons they

would have complete access to all peaceful nuclear technology, part-

icularly power reactor technology, under appropriate safeguards.

Both at the time of negotiating the treaty and subsequently there

have been many expressions by Third World countries that the NPT is

discriminatory, racist, an infringement of national sovereignty

and that the development and applications of safeguards are not

uniform. It is an interesting point both ethically and in inter-

national law as to how the deliberate withholding of uranium supplies

from a country that had signed and ratified the NPT and was willing

to pay the world price, would be regarded. As a practice of power

politics it could probably successfully be carried out, particularly

against a country that was economically weaker than Canada. Whether

such a practice would be ethical and fully in accord with the spirit

of the NPT is much more doubtful. It is not unknown for an unethical

position to be defended on moral grounds but that it is an exercise

in sophistry not in ethics.

A country's international obligations, should obviously include

respect for international treaties to which it is a party; however,

they go further than that. Many countries in the world are less
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fortunate than Canada and other industrialized countries. Since

1945 all of the industrialized countries have extended foreign aid

in various forms to the developing countries. These aid forms range

from medical and humanitarian aid, educational and cultural assist-

ance, loans at preferential rates, food supplies, minerals, manu-

factured products, to military aid. In many cases aid items at the

front end of the above list have been given with few strings attached.

However, as one moves down the list there is an increasing tendency

for the aid to be tied with foreign policy goals of the donor natioa.

Trade boycott policy also enters into consideration of inter-

national obligations. The choice of policy sometimes appears to be

cynically motivated. The use of boycotts against countries that are

"liked" is regarded as reprehensible, the use of boycotts against countries

that are "disliked" is regarded as meritorious. In both cases the

liking or disliking is aimed at governments, the impact of the

boycotts on the peoples of the countries concerned often appears of

lesser importance. The practical politics of power dictate that ruling

groups are very rarely denied access to any products they wish to

acquire; the deprivations are borne by the inhabitants of the countries

concerned at the lower end of the power structure.

In an ethical context international obligations should be based

on equity and consistency. In practice they appear too often to be

based on narrow interpretations of sovereignty and expediency. What

is the rationale for prohibiting the mining and export of minerals

in general and is this rationale applied consistently to all minerals?

9. Ethical Repsonsibility of Scientists and Engineers

Scientists, engineers and technologists are people. They have

many of the hopes for a better future for themselves and their children

that are shared by all people. They also share the concerns of today

and of the future, where they do have a greater responsibility is

that the material products of their thoughts and their work tend to

have an impact on the way of life of their fellow citizens, in a

greater and more immediate form, than many of the activities of
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non-scientists and engineers; One can get a better appreciation of

this by following the agonizings of conscience by the scientists who

developed the atomic bombs used on Japan in 1945 - the writings of

Einstein, Teller, Oppenheimer and others show the depth of thought

and concern for the ethical implications of their work felt by these

men.

However, in general the technical community has been reluctant to

pontificate on the social and ethical implications of its work since

these areas were deemed to be more appropriate, in terms of policy

statements, to the decision makers who, very often, were elected

representatives of the community at large. In this increasingly complex

world ..his attempted division of responsibility between the technical

and the social impact appears attractive as a means of improving time-

effectiveness but probably neither serves the interests of the

technical community nor, and far more important, the general public

interest. The engineers and scientists collectively have a greater

knowledge and understanding of the technical details of their work and

they have a professional responsibility to define the social and ethical

implications of their work as they see it. This then becomes another

input to the decision maker but, because it is based on a closer

understanding of the technical facts, it is an input of real value.

An outstanding example of this type of input is the work of

Siddall on reactor safety philosophy. The very fundamental question

that he posed at the Canadian Nuclear Association's Annual Conference

in Toronto in June 1979 was, "could some of the additional money that

is being spent on reactor safety be spent more effectively in non-

nuclear safety areas that would result in more lives being saved

or injuries reduced?" Following the Three Mile Island accident

this is not a popular idea to be espousing but it is ethically and

socially responsible. Siddall has been involved with safety design

concepts on the CANOU system for over twenty years. His concerns are

based on technical and professional knowledge not easily available

to many people working in other areas of the nuclear industry and

certainly not readily known to the general public or their elected
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representatives. These views were brought to the attention of the

Ontario Legislature Select Committee on Ontario Hydro Affairs who

were conducting an inquiry into the safety of nuclear plants in

Ontario. Siddall was invited to appear before the committee and

spent an interesting morning explaining his views and responding

to numerous questions. This was a highly responsible way to

examine some ideas from a knowledgeable professional that are of

vital isnportance to society.

A persistent problem which the industry faces is that whenever Che

risks associated with the industry or the importance of such

risks in our society are studied with any degree of thoroughness or

logic, it always emerges that the risks are very low. Such work is

then dismissed by opponents, who have not carried out any work of

even approximately comparable scopes or depth, as biased and self-

serving. The work of Professors Bernard Cohen and Petr Beckman in

the U.S.A., Siddall and Inhaber in Canada, and a number of others,

has encountered such treatment.

Another area of great public interest is the question of how

to achieve energy self-sufficiency in Canada, particularly in terms

of reducing our dependence on imported oil. Here the CNA has developed

and presented a case of using nuclear generated electricity as a

substitute for some of our oil needs. It is not a question whether

or not everyc.ae accepts this viewpoint, the important thing is that

such views should be responsibly argued and presented to tae decision

makers for their consideration.

Increasingly scientists and engineers are becoming more forth-

coming and articulate in expressing the ethical basis for their work.

From the point of view of society this should be welcomed since greater

diversity of input is valuable in any democratic society. The

Canadian Nuclear Association is confident that its member organizations

are responsible corporate citizens and that the many thousands of

individuals within these organizations are genuinely motivated by

sound social and ethical concerns for the community as a whole.
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10. Obligations to Future Generations

Many critics of nuclear energy and the mining of uranium claim

that these activities should be banned because the creation of mine

tailings and highly radioactive fission products and actinides, at

the back end of the fuel cycle, will impose hazards on future gen-

erations. Occasionally the argument is made that one should not mine

uranium since it is a depleting resource. However, such an argument,

if ethically valid can much more seriously be advanced against the

use of oil and gas, where so much is burnt or flared that potentially

could be used by future generations for lubricants and a wide variety

of feedstocks.

Historically there is some evidence of attempting to provide

for future generations in the building of early irrigation systems.

HoTiever, such systems also had an immediate advantage and it is

probably doubtful that much thought was given to benefits beyond the

grandchildren. Ruling elites have justified wars as providing security

for future generations, but one man's security may be bovght at the

price of another nan's freedom - ethically a dubious bargain.

The significant issues, therefore, are the bequeathing of waste

products and the variations in resources depletion and waste levels

from alternative energy system. Questions that need to be answered

include "Are such bequests unique to nuclear energy?"; "What are

the types and quantities of wastes from different energy systems?";

"Are the methods for safeguarding such wastes acceptable compared to

the generally accepted manner of handling other hazardous waste

materials?"; and "Will the methods proposed for handling such wastes

require unique social and political institutions?".

The placing of hazardous waste materials into the biosphere is,

unfortunately, far too commonplace and unrelated to nuclear energy.

The burning of fossil fuels and vegetation are the major sources of

carbon dioxide; fossil fuels and volcanic eruptions compete as

sources of sulphur dioxide and mercury into the atmosphere. The

uniqueness of nuclear waste products lies in the fact that their

hazard level is steadily decreasing, due to the wholly natural

phenomenon of radioactive decay, whereas the hazard level of the more
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conventional and more common poisonous materials (mercury, lead,

arsenic to name only the most common, plus stable organic and

inorganic poisons) remain constant throughout all of time. This

unique quality of hazard decay is of great significance if the

concern is for generations thousands of years in the future,

The generally proposed methods of high-level wste disposal involve

a number of major barriers to the hazardous material reentering air,

water or food supplies. The material itself is usually in an inert

ceramic form. It is further proposed to fuse it into a type of

glass and then encase the glass in one or more highly corrosion

resistant containers. These containers would then be placed hundreds

of metres into stable rock or salt formations, or under the ocean

bed, and eventually sealed away. Casual accidental recovery would be

about as near impossible as one can envision. Any single one of

these barriers is usually superior to the methods used to dispose of

other permanently hazardous non-nuclear materials.

The permanent disposal methods, very briefly outlined above,

are specifically designed to require no long-term human monitoring.

There has been speculation as to the potential hazards to future

civilizations, assuming that our own civilization should for some

reason come to an end. Although this is not a concern that has ever

been applied to any other of man's activities even here it is highly

unlikely that by the time a new civilization had emerged and developed

the necessary deep mining technology they would not also have developed

the means to detect radioactivity. In addition, by that time, the

waste material would anyway be less hazardous than many naturally

occurring non-radioactive standard ore bodies as well as many natural

uranium and radium ore bodies.

We support the AECB position that present technology and practices

are sufficiently advanced to ensure the safe operations of uranium

tailings management facilities - in the present and, with minimal

effort, as far into the future as institutional controls are ensured.

There are concerns for the longer term and these concerns are being

addressed by the industry and government. Our confidence that these
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concerns can and will be resolved within the forseeable future

contributes to the basis of our justification, for allowing new tailings

facilities to be developed.

In ethical terms, if concerns for future generations are to be

{ major factors in decision making for present generations then nuclear
i
: energy would appear to have greater justification for development

than many non-nuclear activities.

11. Summary and Conclusions

The CNA believes that uranium mining in British Columbia is

morally defensible and socially desirable. The ethical issues

underlying this position have been outlined above.

Safety standards and risk to present and future members of both

the. locally affected and distant communities are consistent with

societal norms. The recognition and wide, public acceptance of this

requires knowledge, understanding of that knowledge and education.

The CNA is engaged in this educational process and welcomed the

contribution that was being made by the Royal Commission on Uranium

Mining to this end. This submission was prepared in the belief

that the CNA would have the opportunity to present it at a public

hearing. At that time we had looked forward to responding to

questions and discussing many of the ethical issues raised therein

with the Commissioners,other participants aud representatives of public

; interest groups. We very much regret that the abrupt termination

of the public hearings and of the Commission's mandate denies this

opportunity for the public presentation and discussion of these

; viewpoints.

The CNA remains confident that the continued development of uranium

exploration and mining and the construction and operation of nuclear

5 power reactors, both domestically and for export, is and will continue

to be ethically and socially sound.
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