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I. JURISDICTION

The parliament of Canada decided in 1946 to control and regulate the

development and use of atomic energy, by passing the "Atomic Energy Control

Act".

The Atomic Energy Control Board (AECB), created under the authority of

the Atomic Energy Control Act, is enpowered to make Regulations for:

1) developing, controlling, supervising and licensing the production,

application and use of atomic energy;

2) controlling the mining, processing and development of prescribed

substances?

3) regulating the production, iitport, export, transportation, refining,

ownership, use or sale of prescribed substances;

4) effective participation of Canada in measures of international

control of atomic energy.
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Under these regulations any person or organization wishing to mine,

refine, process or use prescribed substances, import or export such substances,

or construct and operate a nuclear facility is, unless exempted by the Board,

required to obtain a licence from the Board.

Before issuing a licence the Boacd requires sufficient information to

to show how acceptable health and safety standards will be met and maintained

and how any wastes will be stored or disposed of in a satisfactory manner. In

order to exercise its regulatory role it is necessary for the Board to define

standards that must be met, to assess potential licensees' capabilities to meet

these standards and to assure their maintenance, and, once a licence is issued,

to carry out compliance inspections to ensure that its requirements are

continually met.

II. THE ATOMIC ENERGY CONTROL BOARD

1) Organization

The Atonic Energy Control Board reports to Parliament through a Minister

designated by the Governor in Council, currently the Minister of Energy, Mines

and Resources. The Board consists of five members, one being appointed as

President and Chief Executive Officer of the Board. The president of the

National Research Council of Canada is a member (ex officio). The Board members

are:
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Miss S.O. Fedoruk
Director of Physics Services
Saskatchewan Cancer Foundation and
Professor of Oncology
University of Saskatchewan
Saskatoon, Saskatchewan
First appointed i May 1973

Mr. J.L. Olsen
President and Chief Executive
Officer,
Phillips Cables Limited
Brockville, Ontario
First appointed 20 February 1975

J.H. Jennekens
President,
Atomic Energy Control Board
Ottawa, Ontario
Appointed as full-tine Member and
President, 29 December, 1978

Dr. W.G. Schneider
President,
National Research Council of Canada
Ottawa, Ontario
Ex officio member

Professor P. Marmet
Professor of Physics
Laval University
Quebec City, Quebec
Appointed 1 December 1979

The Board is advised and assisted in discharging its mandate by a staff

of scientific advisors and administrative personnel currently numbering about

200. The Board has established various advisory committees of independent

experts to advise on generic issues.

Figure 1 shows the present organization of the Board staff.

2) Regulatory Approach

In its regulatory approach the Board and its staff start from the premise

that the facility for which a licensing application has been made is unsafe if

uncontrolled. It is through a process of vigorous debate among experts from the

many parties concerned, and others called upon for advice, that the proponents

may be able to make their case for approval of a licence. Debates and arguments

for major facilities continue during the many months of planning and

construction and eventually lead to a judgement by the Board based on advice
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from its advisors, that the design and proper operation of the facility would

provide adequate safety.

3) Regulatory Objectives

The objectives for radiation protection have been developed over the

years and can be summarized as follows:

i) all unnecessary radiation exposures are to be avoided;

ii) national standards for radiation exposure should not be exceeded

under operating conditions, and should be based on:

a) medical evidence;

b) epidemiological studies;

c) in the absence of a threshold value in the dose-response

relationship, lower objectives based on the best available

technology;

iii) all radiation exposures of individuals and the population are to be

kept as low as reasonably achievable, social and economic factors

being taken into account;

iv) the principle of action levels as a practical technical tool to

achieve exposures as low as reasonably achievable in operating

nuclear facilities should be given strong emphasis;

v) the objective of maximum self-regulation of the facilities should be

promoted to increase responsibility of the management;

vi) every new practice should be viewed as part of the total occupational

hazard in optimization of radiation protection;

vii) every new practice should be technically justified and should result
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in lowering the radiation exposures;

viii) every effort should be expended to resolve the problem of dealing

with tailings (radioactive waste), and to minimize the responsibility

left to future generations or to future technology;

ix) the hazard to future generations fcom tailings (radioactive waste)

should be no greater than present generations would accept.

III. IMPLEMENTATION OF REGULATORY OBJECTIVES
IN LICENSING OF URANIUM MINING

Since mining in general has traditionally been under provincial

jurisdiction, in the period 1946-1975 the Board concentrated mainly on the

security aspects of uranium mining. The health and safety aspects were left to

the Provinces, which had the necessary expertise and resources for enforcement

of health and safety regulations. The hearings of the Ontario Royal Commission

on the health and safety of workers in mines (Ham Commission) concluded that

this arrangement was not totally satisfactory for proper protection of health

and safety, consequently the Board decided to assume a more direct role in the

regulation of uranium mines.

Uranium mining and milling are to a certain extent unique within the

nuclear industry- The rest of the nuclear industry has grown in parallel with

the regulatory process and regulatory agency (AECB). Mining on the other hand

is a centuries-old, somewhat conservative, industry.

The first task for the Board in becoming more directly involved in

regulation of uranium mines was to bridge the gap between the comparatively old
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traditions of the mining industry and the regulatory traditions that had beer,

developed for the rest of the ruclear industry.

The main concern of the Board was to establish a limit for exposure of

workers to radon daughters. An interim limit of 4 WLM (Working Level Months)

was set in 1976 and was later reflected in the amended Regulations in 1978.

Significant efforts have been expended to bring radon daughter exposures in line

with the new limits. In 1976 there were approximately 50 workers overexposed

but by 1978, there was only one worker cot of approx. 4000, whose reported

exposure slightly exceeded the 4 WLM limit.

Emphasis is rxw being concentrated on the development of a reliable

personal dosimeter for monitoring individual radon daughter exposure. Tne Board

was extensively involved in actual mine testing of four models of personal

dosimeters. These tests have resulted in promising modifications of the

dosimeter designed in France arid is now at the stage of practical application.

One uranium mine in France has run a full scale personal dosimetry experiment

(approx. 170) for a year with very good practical results.

The next concern (based on the potential health effect) the Board intends

to concentrate on is the gamma exposure of uranium mine-mill workers.

Significant effort has gone into preparation of full scale ganrna dosimetry for

employees of uranium mine-mill facilities. A program of personal gamma

dosimetry, which will be administered by the Radiation Protection Bureau (RPB)

of the Department of National Health and Welfare, is scheduled to be in full

operation by 31 December, 1980 in accordance with AECB requirements. In

addition to the problems of securing the necessary resources for this program,

the problem of a proper protective holder for the TLD dosimeter which can stand
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the harsh mining environment has still to be solved. However, progress being

made in solving all of these problems indicates that the program will be

implemented on time.

Another inportant acconplishment has been the inclusion of radon daughter

exposures of uranium mine workers in the National Dose Registry. When garma

exposure data becomes available, these will also be recorded in the dose

registry. The registry has provisions for input of other exposure information.

The records will therefore provide an excellent source of data for future

epidemiological studies.

An important step in the development of regulatory standards and guides

is to establish exposure limits for thoron daughters, radioactive ore dust

(long-lived radionuclides) and exposure limits for respirable silica dust.

Standardization of methods used for measuring the concentration of

radionuclides in the workplace is an acute necessity. Presently used methods of

monitoring vary significantly from facility to facility. The AECB is developing

a series of guides describing standard methods for monitoring the concentration

of radionuclides.

The first of the series, a guide for the measurement of radon daughter

concentration by the modified Kuznetz method has been drafted. This guide will

contain both a description of the method, and the minimum technical performance

standard for the equipment and calibration methods. The draft of this document

was widely distributed for comments by interested parties and will shortly be

finalized.

It is recognized that detailed scrutiny of the licensees' ventilation
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plans by the Board's project officers and its inspectors is necessary in order

to achieve a steady improvement of the working environment and a lowering of

exposures to radon daughters and other radiation exposures. This review of

licensees' ventilation plans and their co-ordination and production schedules is

one of the more inportant activities of the Board staff.

The Board is strongly pursuing neasures to reduce radiation exposures as

far below the regulatory limits as reasonably achievable, social and economic

factors taken into consideration (the AIARA principle). Full implementation of

a good and sound industrial practice is necessary as part of this effort.

Social considerations have resulted and will result in requirements and

standards which cannot be otherwise justified, at least not on the basis of

cost-benefit analysis. These requirements are then a result of the social and

moral concerns of today's society.

One of the important tools in implementing the ALftRA principle is a

strict application of a "Code of Practice". This code has a set of action

levels (concentrations or dose rate) specifically set for the individual

facilities based on actual facility specific conditions. Each action level

triggers a specific corrective action. The higher the action level, the more

serious the corrective action required. The code is developed by the licensee,

reviewed by the Board staff and its inspectors and nodified if necessary. When

the code is approved by the Board, it becomes a condition of the facility

licence.

The basic principle of a "Code of Practice" will be included in

regulations covering radiological and ventilation aspects of uranium and thorium

mines presently being developed by the Board staff.
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IV. URANIUM MILL TAILINGS

In the 1950's, when uranium mining and nailing first began in Canada on a

large scale, tailings storage was handled in the sane 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 downstream aquatic environment.

The often debated "destruction" of the Serpent River system as a result

of uranium mining in Elliot Lake, Ontario, resulted not so much from

contamination by radionuc.lides (e.g. radium-226) as is frequently claimed, but

from acidic seepages from the tailings and tailing dams in the watershed area.

As a result of public perception of the level of hazards associated with

all aspects of the nuclear industry, the uranium mill tailings are now

controlled much more rigorously than other tailings, even though the

environmental hazards of uranium mill tailings are generally of the sane order

of magnitude as those associated with other tailings.

The effects of past tailings management practices unfortunately resulted

in loss of credibility for the industry and the regulatory process in the public

eye. The restoration of this credibility is one of the most important long term

goals of the industry and regulatory agencies.
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The Board currently requires that tailings management facilities be

sited, designed, constructed and operated in a manner resulting in the exposures

of workers and public to radioactive and other contaminants which are:

1) as lew as reasonably achievable social and economic factors being

taken into account, below the regulatory limits for releases and

exposures; and

2) below the levels which might be set for a specific facility as a

result, of site specific conditions.

Adherence to the Board's requirements for tailings management facilities

will result in an operation which meets the above criteria. It provides a good

base on which to implement measures upon cessation of operations to meet the

required standards for the post-operational phase. It is believed that with the

implementation of additional measures presently being investigated, they will

meet the criteria of "disposal" in the long term. The term "disposal" means a

"walk-away" situation, where the facility is so constructed that the environment

is protected from unacceptable releases of contaminants without the need for

constant surveillance or corrective human intervention. In reality, the totally

"walk-away" situation may not be achieved, and some limitation of land-use may

have to be maintained.

The use of new technology coupled with appropriate site selection,

quality construction and good operating procedures, can ensure that the impact

on health, safety and on the environment will be acceptably low over the period

of operation. Further, the methods of retention should be compatible with

shut-down procedures - namely chemical and physical stabilization of the
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tailings and the retention structures, which will ensure that any releases to

the environment and radiological exposures of man will continue to be within the

requirements.

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. The dams are

required to be "impermeable" to minimize seepage. The impermeability should

preferably be achieved by using natural rather than synthetic materials.

In the long term, natural erosion forces, whether resulting in a gradual

or sudden transfer of materials, will almost certainly lead to eventual

integration of the wastes with the environment. The resulting impact is

impossible to predict with certainty but one should not jump to the conclusion

that the impact will be catastrophic or even of substantial concern. Innovative

methods of tailings placement with good dam design and shut-down procedures can

alleviate the concerns of a catastrophic dam failure. In the absence of a

catastrophic, natural event, such as glaciation, the integration of the wastes

with the environment is likely to be gradual. In the event of such a natural

event, the consequences of the wastes are likely to be secondary to that of the

event itself.

The radium ir> the tailings currently emplaced will remain for many

thousands of years. Hence, the ensuing radon gas emissions are likely to render

closed-out sites unacceptable for the construction of dwellings and for

subsequent habitation. Thus •> the long term, in the absence of adequate

controls to limit public access and use, people could be subjected to unexpected
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radiation exposure. Removal of radium and other contaminants from the mill

tailings is being considered and investigated as a possible solution to the

long-term problems posed by uranium tailings. Whether the tailings could be

stripped of radium to the extent that long-term restrictions on land could be

avoided is as yet uncertain, lfte possibility does exist that land-use

restrictions will be necessary and will be enforced throughout that period in

which institutional controls permit.

V. LICENSING PROCESS

The present regulatory process is a co-operative one with the AECB

carrying the leading role and co-ordinating the joint process with other federal

and provincial regulatory agencies which have a mandate in occupational health

and safety and environmental protection.

Wie staged licensing process which has developed as the best suited to

achieve the objective of maximum protection of health and safety is as follows:

1) Ore Removal Permit is required if removal of uranium or thorium in

excess of 10 kg in a concentration exceeding 0.05% grade in one

calendar year is involved.

2) Underground Exploration Permit is required when significant

excavation work (surface or underground) is contemplated, and if

there is a likelihood of radiation exposure of workers and/or

environmental irrpact. Before this permit is issued, the following

requirements have to be fulfilled:

a) a safety report must be submitted and approved;
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b) an environmental impact overview of the planned work is

completed, reviewed and approved.

3) Site and Construction (Development) Approval - is issued after a

detailed environmental impact statement has been submitted and

reviewed and a public information process on the proposed project has

been completed. The conceptual design of the facility is approved at

this stage. The detailed design is approved through in a continuous

review process as it becomes available during construction.

4} Mining Facility Operating Licence - is issued usually for a year

after a detailed safety report is submitted and approved. The time

limitation of the licence provides for thorough performance

assessment when the application for renewal of the licence is

considered.

5} Shut-down (decommissioning) Approval - none has been issued yet,

since no facility has been shut-down fran the tine of implementation

of the staged licensing process in 1976.

The staged licensing process provides assurance that the facility, when

developed, will conform to the present regulatory requirements, since these are

being incorporated at the early design stage.

The process also provides for a public information process at the

appropriate time. This process might be in the form of public hearings - if the

province where the facility is being proposed requires it, or a more informal

public meeting. Guidelines for conducting the public meeting, as a minimun

requirement of the Board, are now being finalized.
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The AECB considers the health and safety of workers and members of the

public to be of primary concern in the assessment of any proposed mining

practice. Of great importance also is the influence these mining practices may

have on waste streams, subsequent waste management and, consequently, the

envi ronmant.

VI. COMPLIANCE

In an effort to avoid duplication of the activities and to use available

human and material resources, most effectively, the AECB has made informal

arrangements with other federal and provincial regu] rtory agencies to utilize

their expertise. Compliance with the regulations air. licence conditions is

monitored mainly by inspectors appointed from the sta 't of provincial agencies,

with the Board staff exercising a senior auditing function.

•Hie main function of an inspector is to ensure compliance with the

general and specific regulations and requirements of the Board, leading to the

maximum possible protection of health, and safety and the environment from harm

resulting from operation of uranium mine-mill facilities.

The powers of an inspector are outlined in Section 12 of the Atomic

Energy Control Regultions. When any breach of these Regulations or of a

condition of a licence occurs, the inspector can direct the licensee to take

such action as he deems necessary to remedy the breach. Such action may include

closure of the work area where the breach has occurred and should be in effect

until remedial measures are implemented by the licensee to the inspector's

satisfaction.

The severity of the measures in the inspector's directive will depend on
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the seriousness of the breach and its potential effect on health and safety.

The objective is to assure compliance with the Regulations and licence

conditions as soon as possible.

VII. AECB AND THE M3RKERS

The Board believes, that the workers, whose health and safety are

directly affected by the conditions of the workplace, have the right to know of

the situation. This can be best achieved if they are involved in a meaningful

way in the regulatory process.

An effective process of constant dialogue with the unions representing

the workers has been established. The union representatives are given an

opportunity to comnent on drafts of licensing guides, proposed regulations and

actual licences. Their comments and sugestions are reflected in the finalized

documents if possible.

It is very important to realize that this is not the only role the unions

should be playing in the whole process. Their contribution in educating the

worker to use safe work practices is of paramount importance. The Board staff

has extended every possible assistance to the Unions by providing speakers, when

requested, for their seminars on subjects related to radiological health and

safety.

Joint union, management and regulatory agency discussions have proved to

be beneficial. They have been initiated by the AECB in Elliot Lake> resulting

in a marked improvement in union-management relations in dealing with health and

safety problems. Similar discussions will gradually be initiated at other
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uranium mine-mill fac i l i t ies .

VIII. AECB AND THE PUBLIC

There is increasing public concern about nuclear energy and its

regulation, reflected in demands for more information on the licensing process

and the safety performance of nuclear facilities. Recently the Board announced

a policy on public access to licensing rnformation. (see attached information

release).

IX. IMMEDIATE OBJECTIVES

The activities of the Board staff in the near future will be concentrated

on the:

1) development of specific radiological health and safety and related

regulations for uranium and thorium mines;

2) development of exposure limits for other radioactive contaminants and

respirable silica dust;

3) active participation in the development and implementation of

improved dosimetry for monitoring exposures to harmful contaminants

in the mine atmosphere;

4) development of guidelines for standardization of measuring techniques

for various radionuclides in the mine atmosphere and in liquid

effluents;
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5) closer contact with the inspectors appointed frctn othet regulatory

agencies, emphasizing more effective guidance and advice on natters

of radiation protection;

6) updating of the Board's requirements as formulated in the licensing

guides/ to keep these in line with new developments;

7) continued encouragement of the industry to lead and participate in

research and development programs intended to further optimize

present operating practices and to resolve the long-term concerns

associated with tailings management;

8) further development of requirements for measures leading to gradual

transformation of mill-tailings management to "disposal";

9) increased participation in public hearings on proposed nuclear

facilities;

10) continuous improvement in the joint federal-provincial regulatory

process.

X. AECB AND OTHER FEDERAL AND PROVINCIAL REGULATORY AGENCIES

The Board recognizes that in the complete assessment of a uranium or

thorium mine-mill and tailings management facility a wide range of problems has

to be considered. This process requires a wide range of professional expertise.

It is almost impossible for any one regulatory agency to have this breadth of

expertise, so every effort is therefore made to enlist the full support of other
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federal and provincial agencies which have expertise in those areas.

The AECB's experience in this regard has been excellent. In addition to

achieving a high professional standard in the overall assessment of licence

applications with their supporting documents, facility performance and

ccnpliance, this approach allows for consideration of the requirements of all

the other agencies involved regardless of possible jurisd:.ctional difficulties.

The Board staff puts great emphasis on further improvement in the

dialogue with other regulatory agencies. The establishment of periodic seminars

for appointed inspectors is the next step in the effort for a higher

professional quality of conpliance enforcement. These seminars are 60 be

conducted in addition to the Uranium Mine Inspectors Training Course already

sponsored by the AECB, and given twice a year by the Elliot Lake Centre. Most

of the AECB inspectors and many union members have taken the course.

XI. CONCIJUSION

The AECB has no interest in the promotion or the development of nuclear

energy. The mandate of the AECB is to ensure that any nuclear facility, which

is to be developed, meets the regulatory requirements.

With regard to the development of new facilities, the AECB is now

involved from the early planning stages through the development of the mine-mill

facility. As a result of this involvement, new facilities are designed and

developed to a much higher standard of both conventional and radiation health

and safety than previously. This comment is fully applicable to the mill

tailings management.
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New criteria regarding site and retention, structure, quality and technical

specifications have been developed. 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 may be reasonably assured. There are still

unanswered concerns for the longer term and these concerns are being addressed

by the industry and government. Our confidence that these concerns can and will

be resolved within the forseable future is the main justification for allowing

new tailings facilities to be developed.

To ensure that research into outstanding problems continues at a

desirable pace, the Board is assuming a leading role in its co-ordination and in

some cases directly initiates and finances certain research programs.

The Board increasingly participates in the work of international agencies

like the International Atomic Energy Agency, the Nuclear Energy Agency of the

Organization for Economic Co-operation and Developnent, and the International

Comnission Radiological Protection, in seeking answers to concerns connected

with the operation of nuclear facilities. In turn, Canada benefits from the

results of research and development in other member countries of these

organizations. The high safety standards of the nuclear power industry can be

achieved throughout the uranium mining industry with continued material support

of the regulatory agencies, industry, labour and the public.


