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Atomic Energy Control Board
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Mining: Control, Measurement and Medical Aspects, Golden, Colorado,
October, 1981. Note: this edition, INFO-0064/REV-1, has been edited by
the AECB Office of Public Information in consultation with the author.

ABSTRACT

Vith the point made that radiation exposure is one of the health hazards of
uranium mining and accordingly has to be controlled, the Canadian regulatory
philosophy is outlined as it pertains to the uranium mining industry. Two
extremes in regulatory approach are examined, and the joint regulatory process
is explained. Two examples of poor management performance are given, and the
role of mine unions in the regulatory process is touched upon. The development
of new regulations to cover ventilation and employee training is sketched
briefly. The author concludes with a general expression of objectives for
the eighties which include improved personal dosimetry.

j RESUME*

Dans la mesure ou la radioexposition est reconnue conune un danger pour les
travailleurs des mines d'uranium et qu'elle doit done etre controlee, le document
definit brievement les principes de reglementation en vigueur au Canada en ce qui
concerne 1*Industrie miniere de 1'uranium. On examine deux extremes de la
reglementation et on explique la procedure conjointe de reglementation. L'auteur
fait etat de deux exeiaples de mauvaise gestion et traite du role des syndicats des
mineurs dans le processus de reglementation. II resume aussi le developpement des
nouveaux reglements qui concernent la ventilation et la formation des employes.
II conclut en brossant un tableau general des objectifs pour les annees 1980,
notamment une amelioration de la dosimetrie individuelle.



REGULATORY PHILOSOPHY AND REQUIREMENTS
FOR RADIATION CONTROL
IN CANADIAN URANIUM MINE-MILL FACILITIES

1. INTRODUCTION

Anyone familiar with the problems of hardrock mining will agree that the
majority of serious dangers present in mining are quite visible and obvious.
Having unsecured, unsealed back over one's head gives one a very good chance
of ending up under a caved-in mass of rock. Staying too close to a blast
gives one almost a certainty of being hit by flying rock. Too little oxygen
in the air will very quickly lead to loss of consciousness and death. One
walks only so much over deep, unsecured openings before he falls into them.

It is because of this clear visibility of conventional health and safety
hazards that mining regulations in almost all jurisdictions world-wide are
a more or less comprehensive collection of "shalls" and "must nots" of good
common sense. When basic rules are at stake, there is little room for dialogue
and compromise. The mine inspector then observes during his inspection how
well the mine follows these common sense rules.

2. RADIATION AS HIDDEN DANGER

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 would 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
quantitative assessment of the risk of low-level radiation exposures. The
reason for this uncertainty is that the magnitude of the health effect 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. Various jurisdictions have adopted different approaches to the
control of radiation exposures of uranium mine-mill workers. The following
sections of this presentation will attempt to explain the regulatory approach
taken in Canada.

3. THE CANADIAN REGULATORY PHILOSOPHY

As indicated earlier, the health effects of low level radiation are not yet
defined quantitatively and no proven threshold of radiation exposure exists.
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The Atomic Energy Control Board'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 MARA principle put forward by
the International Commission on Radiological Protection (ICRP). To avoid
any misunderstanding, it is worth emphasizing that the AIARA principle is
applied to achieve exposures below the regulatory limits, i.e. those which
must not be exceeded in 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.

Basically there could be two extreme approaches to the regulation of uranium
mining and milling.

One extreme approach is to develop very extensive and detailed regulations
and requirements covering all aspects of radiation protection. This is a
somewhat autocratic approach to the regulatory process and it has two very
serious shortcomings. First, if detailed requirements are set in regulations,
because of the great variations of actual conditions at various mine-mill
facilities, they have to be a compromise between the desirable requirements
and those which could be met in practice by all facilities.

As well, this approach takes away from the management of the facilities the
initiative to strive for improved conditions. Requirements are spelled out
as clear, understandable targets and the only worry of management is to comply
with these targets. One of the basic duties of management is to manage the
operations in the most effective way with the maximum health and safety of
the workers in mind, and simply meeting targets detracts from initiative.

On the other end of the spectrum is an approach where regulations outline
only the basic objectives of radiation protection. Reliance is placed on
the management of the facilities to develop their radiation procedures in
consultation with the regulatory agency, with the objective of having the
best radiation protection of workers which the actual conditions of the
mine-mill facility allow. If this process is properly implemented, the
resulting level of radiation protection will in most cases be better than
could be achieved by adherence to generally applicable, detailed regulatory
requirements.

The present regulatory regime of the Board is based on the second approach -
a minimum of rigidly set regulatory requirements. The regulations state only
the basic objectives:

a) the obligation to acquire a licence
b) some administrative and reporting requirements
c) exposure limits
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The regulations are supported by a set of regulatory guides. Adherence to
these guides is not mandatory, but they indicate to a prospective operator
what would, in the judgement of the Board and its staff, constitute compliance
with the basic objectives of the regulations. The proponent always has the
option of utilizing different approaches, provided he can demonstrate that
his proposed approach will achieve at least equal or better results than the
procedures outlined in the regulatory guide.

The procedures and objectives proposed by the operator are finalized in
consultations with the regulatory agency or, more correctly, regulatory
agencies. 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 Board has adopted a "joint regulatory
process". What this means is that the Board 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 in Canada indicates that this process works well in the
overwhelming majority of cases.

Senior management of mining facilities today is striving to achieve the best
possible health and safety protection for the workers. There are very few
exceptions such as when immediate economic advantages would lead the senior
management to take shortcuts in health and safety protection. However, there
are difficulties in actual, day-to-day operations. These indicate that either
the "message" of the senior management's serious attitude is not getting
across loud and clear to middle and lower management, or that performance
criteria for middle and lower management are providing a very strong impetus
to achieve production even if it means sometimes making compromises in good
safety practices. But in many cases the difficulties might stem from a lack
of proper knowledge on the part of the individuals involved. Sometimes a
bad example from individual senior management people can destroy the effort
of many months. Let me illustrate this with two actual examples.

In the first case, I will deal with leadership by example.

Some working areas of mine-mill facilities are designated mandatory respirator
areas. This means that personnel working in these areas have to wear
respirators at all times. The company I have in mind is rigorously enforcing
this requirement, if necessary even taking disciplinary action against
repeating offenders. One could imagine the impact of a delegation of top
management personnel, including the vice presidents of the company, entering
these areas without a respirator, but that is what happened. Now, there is
a difference between a. worker working a full shift in the area every day and
someone entering the area on one occasion and for a short period only. But
that is not the rationale the workers would consider when this happens. They
will conclude that there are different rules for them and different rules for
the "bosses". Yet these things do happen.

My second example involves attitude.

The worst offenders on safe radiation (and even conventional) health and safety
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practices are often the contractors. Monetary motivation for maximizing
production is particularly strong in this case. Let me quote from a
directive of a middle manager of a contracting company to the shift bosses
at one of the Canadian uranium mines:

"Important. Read and heed - The AECB (Atomic Energy Control Board)
people are here at ('name of the mine') and will be for the next
two weeks. Their main concern is .ventilation. Any heading
advanced more than 40ft without a fan MUST be roped off with a
'Keep-out' sign.

So the big thing starting tonight is get our ventilation up to
standard and keep it like so for at least two weeks."

The gravity of the attitude of this individual regarding (or disregarding)
the importance of proper ventilation, not for the fancy of the AECB inspectors
but for the sake of protecting the health and safety of his workers, is
evident.

Fortunately the illustrated cases are rather infrequent occurrences.
Generally, compliance with requirements is good at uranium mine-mill
facilities.

A very open and honest relationship exists between the mine-mill management
staff and the staff of the Board. 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 environ-
ments . Their members have the most intimate knowledge of the conditions in
the workplace. As a result of a process initiated by the AECB of regular,
joint consultations involving the union, management and the regulatory
agency, a better communication exists between workers and management, and
many problems arising in the operation of mines and mills are resolved
speedily after workers report them to management.

The unions are invited to comment on draft licences that the Board intends
to issue, and very often conditions of the issued licence reflect concerns
brought to light by the unions.

Unfortunately this regulatory approach has some drawbacks. It is difficult
to take strict regulatory action against those who are not willing to "play
by the voluntary rules of the game". The Board has recognized this and a
decision has been reached that a somewhat more detailed and legally more
formalized approach is necessary.

New regulations for uranium mine-mill facilities are now being drafted.
Besides the more detailed itemizing of licensing and administrative require-
ments, two very important areas, in the judgement of the Board staff, will
be covered:

a) ventilation
b) worker and supervisor education

Sins against proper ventilation requirements are among the most frequent
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violations observed by inspectors. These are serious types of offences at
any mine but are even more so at a mine with radon daughters present. Good
ventilation is the main control tool of radon daughter exposures.

The new regulations will specify minimum air quality and quantity requirements
in the workplace as well as some of the basic rules for design and operation
of the ventilation system. They will also provide a regulatory basis for
the requirement of and compliance with measures necessary to implement the
ALARA principle.

The experience of Board inspectors points to the lack of knowledge and appre-
ciation of the problems of radiation protection as a prevalent cause of
infringements observed on the compliance inspections. More formalized
requirements for employee training programs at the worker level as well as
supervisory level will be given. The Board will require all workers and
supervisors to complete a training program and repeat it at predetermined
intervals. The content of these training programs will be subject to Board
approval.

The Board staff is confident that implementation of these regulations will
result in a further improvement in the radiation protection of uranium mine-
mill workers in Canada.

4. THE OBJECTIVES FOR THE EIGHTIES

The limits for gamma exposures for atomic radiation workers are based on
reasonably solid scientific evidence. Unfortunately this is not the case as
far as radon daughter exposures are concerned. The present limits are based
en the results of risk assessment derived from epidemiological studies of
uranium miners in the USA, Canada and Czechoslovakia, iron-ore miners in
Sweden and fluorspar miners in Newfoundland. Considering the uncertainty
of the estimated exposures of individual workers involved in these studies,
these risk estimates leave a lot to be desired.

Since much better individual radon daughter exposure estimates exist since
1968, a new set of epidemiological studies of miners commencing work after
1968 should be undertaken. These should result in a more reliable risk
estimate for radon daughter exposures.

Implementation of more reliable radiation exposure monitoring of miners based
on personal dosimetry is another challenge confronting the Board. As the
first step, full-scale personal gamma dosimetry is currently being phased in
at all Canadian uranium mine-mill facilities. The development of a simple
and durable personal dosimeter for exposure to radon daughters and other
radionuclides is the next step which has to be mounted.

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

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.

* HAM, J.M., "Report of the Royal Commission on the Health and Safety of
Workers in Mines", Government of Ontario, Canada, 1976.
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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
proper channelling of material and human resources to solve the problems
most dangerous to workers' health and safety;

In closing, I would like to quote the words of Mr. Kenneth Valentine of the
United Steelworkers of America. A few years ago he said:

"One dead miner is one too many."

The Atomic Energy Control Board fully supports this as the philosophy behind
its regulatory objectives. And it is true whether the miner dies as a
consequence of radiation exposure induced disease or as a result of an
accident in the workplace.

In our continuous regulatory effort we cannot think of a better goal to strive
for.


