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REGULATORY GUIDANCE DOCUMENTS

AECB-administered Acts and regulations, licences and directives establish nuclear regulatory
requirements. The AECB provides instruction, assistance and information on these requirements in
Regulatory Guidance Documents.

A Regulatory Guidance Document (RGD) describes policies, principles, standards, criteria, factors or
procedures that the AECB considers or follows in the exercise of its regulatory authority. RGDs are
intended to guide the conduct of all persons subject to regulatory requirements, and others involved with
the AECB's regulatory process. In general, these documents promote compliance approaches or standards
acceptable to the AECB, but do not preclude other ways to satisfy the intent of the regulatory
requirements. Compliance with an RGD is optional, unless required by its incorporation in an AECB
licence.

The AECB uses five classes of RGD to organize and communicate regulatory guidance:

• Regulatory Policy
• Regulatory Standard
• Regulatory Guide
• Regulatory Notice
• Regulatory Procedure

A Regulatory Policy is an RGD that describes the philosophy, principles or fundamental factors that the
AECB uses to direct the actions of AECB staff and guide the conduct of persons subject to regulatory
requirements, as well as others who interact with the Board's regulatory process.

A Regulatory Standard is an RGD that describes detailed specifications, criteria or actions that can be
objectively measured; are acceptable to the AECB as meeting regulatory requirements; and are suitable
for incorporation into AECB licences.

A Regulatory Guide is an RGD that describes criteria or actions which the AECB accepts and
recommends as meeting regulatory requirements, but which are not suitable for incorporation into AECB
licences

A Regulatory Notice is an RGD that provides case-specific advice and information to alert licensees and
others about significant health, safety or compliance issues that should be acted upon in a timely manner.

A Regulatory Procedure is an RGD that describes the work processes that the AECB will follow.

Copies of Regulatory Guidance Documents are available in both English and French from the AECB Office
of Public Information, P.O. Box 1046, Ottawa, ON, KIP 5S9; telephone (613) 995-5894, or (800) 668-5284;
fax (61 3) 992-2915; e-mail: info@atomcon.gc.ca. Comments and suggestions for improvements to these
documents are welcome.

Consultation: AECB Regulatory Policies. Standards and Guides normally originate as Consultative Documents, drafts issued to obtain comment
from interested parties Each Consultative Document has a finite life, after which it must be formalized as an RGD. or be withdrawn Consultative
Documents are numbered C-xxx, and the numerical component is usually kept if the draft is finalized and issued as an AECB Regulatory Policy
iP-xxxl, Regulatory Standard |S-xxx) or Regulatory Guide (G-xxx|.
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NOTICE

On March 20, 1997, Bill C-23, the Nuclear Safety and Control Act, received Royal Assent It is not yet in force When the new
Act and regulations to be made under it come into effect, this document will be revised Regulatory Guide G-129 [El
references the existing Atomic Energy Control Act and its Regulations, which remain in force until further notice.
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A. OVERVIEW

The purpose of Regulatory Guide G-l 29 (E) is to provide Atomic Energy Control Board (AECB) licensees
with guidelines on how to meet the forthcoming AECB regulatory requirement to keep doses received by
workers and members of the public As Low As Reasonably Achievable (ALARA), social and economic
factors taken into account.

It is realized that the scope for realistic dose reductions will vary depending on the nature of the
licensed activity. Therefore, criteria are given in section D for determining if doses can be deemed to be as
low as reasonably achievable without further evaluation.

The elements that the AECB considers to be essential in the approach to ALARA are described in
section E and are summarized as follows:

• a demonstrated management commitment to the ALARA principle-,
• the implementation of ALARA through a licensee's organization and management, provision of

resources, training, establishment of action levels, documentation and other measures;
• regular operational reviews.

The above elements will be the focus of any AECB assessment to verify compliance with the requirement
to keep radiation exposures as low as reasonably achievable.
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B. INTRODUCTION

Forthcoming Regulations require licensees and employers to establish and implement measures to keep
doses received by workers and members of the public as low as reasonably achievable. It is, therefore, not
sufficient for a licensee to simply respect the appropriate dose limits. Efforts must be made to reduce
doses further. The senior management of a licensee is expected to be committed to the concept of
maintaining exposures as low as reasonably achievable and to be prepared to take appropriate measures
to reduce doses where practical. The purpose of this document is to describe how the AECB interprets the
requirement to maintain all exposures as low as reasonably achievable.

The ALARA concept is not new. It has been incorporated into the recommendations of the International
Commission on Radiological Protection (ICRP) for some years. Moreover, the requirement to keep
exposures as low as reasonably achievable is already a specific licence condit ion of many licensees. The
new regulations will extend this requirement to all licensees, and the AECB will be seeking explicit
evidence of compliance.

This document provides advice on the type of action required to ensure that exposures are effectively
controlled and minimized. It outl ines the importance of an explicit commitment by senior management to
the objective of restricting exposure as far as reasonably achievable, the need for suitable programs to
achieve this objective, and the value of reviewing the work periodically to ensure that exposures continue
to be adequately controlled. It does not, however, attempt to give a detailed explanation of the measures
that may be necessary to comply with the regulations. While it is not the intention of the AECB to
prescribe to licensees how they should control exposures, licensees may be required to identify the
process by which exposures are maintained as low as reasonably achievable, and the AECB may inspect
this process from t ime to t ime. The AECB believes that the application of sound radiation protection
principles by well-trained employees wil l , in most instances, be all that is required to maintain exposures
as low as reasonably achievable.

It should be noted that this document applies to all phases of an operation's life cycle, from siting
through to decommissioning. The transportation of radioactive materials also falls within the scope of this
document and those responsible for such transportation should review the document to determine which
elements are relevant to their particular situation
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C. SOCIAL AND ECONOMIC FACTORS

Some of the factors to be considered in the determination of compliance with the requirement to keep
exposures as low as reasonably achievable are the relevant social and economic factors. It should be noted
that the term ALARA or the words "as low as reasonably achievable," where they appear throughout the
document are meant to represent "as low as reasonably achievable, social and economic factors taken into
account".

In addition to the consideration of the costs and associated benefits of reducing doses to workers and
members of the public, other factors may be considered, such as the commercial viability of an operation
and its relationship to the local life-styles and economy, and indeed, to the provincial and even national
economy. The views of the public are also relevant.

In judging the acceptability of a licensee's ALARA arrangements, the AECB will take into account any
explicit arguments put forward by the licensee, the public or other interested parties concerning social and
economic factors. In their absence, the AECB's judgment will be based on the factors discussed in this
document.



G-129 (E> September 26, 1997

D. CRITERIA FOR DETERMINING IF DOSES CAN BE DEEMED TO BE AS LOW AS REASONABLY
ACHIEVABLE WITHOUT FURTHER EVALUATION

The magnitude of effort that should be applied to control exposures depends on the magnitude of
projected or historical doses. Managers should continually review dose levels to ensure that they are as
low as reasonably achievable. A continuing ALARA review may not be necessary for a licensee where
annual doses are very low.

While in principle there is no level of dose at which the ALARA concept should not be applied, there
may be dose levels for which the AECB accepts it may not be financially justifiable even to undertake an
ALARA assessment. To minimize the commitment of resources which are likely to have a poor return in
improvement of safety, the AECB considers that further ALARA analysis is not normally required if the
following criteria are met:

a) Individual occupational doses are unlikely to exceed I mSv per year.
b) Dose to individual members of the public is unlikely to exceed 50 uSv per year.
c) The annual collective dose (both occupational and public) is unlikely to exceed I person-Sv.

In some situations, a decision is required on whether it is economically justifiable to take action to
reduce dose levels. The expenditure that can be justified economically has been discussed widely in safety
literature and was reviewed extensively in the report by the AECB Advisory Committees on Radiological
Protection and Nuclear Safety, Application of the ALARA Process in the Regulation of Nuclear Activities, AC-2 |INFO-
0387 (E)|. The AC-2 report presents a range of expenditure values that are considered economically
justified to reduce dose levels. Selecting a value from near the upper end of this range would suggest that
expenditures in excess of $100,000 to reduce a collective dose by I person-Sv are not justified.

The criterion regarding exposures to members of the public serves to highlight those situations where,
even though the collective doses may not be large (i.e., less than 1 person-Sv), a limited number of people
may still be receiving significant fractions of the individual dose limit. In such situations, additional
radiation protection measures may still be required.

It should be noted that there may be special circumstances where it would be appropriate for the
licensee to carry out an ALARA review even if doses are less than those given in the criteria above.
Licensees are always encouraged to reduce doses where this can be done without significant expenditures.
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E. ELEMENTS IN THE APPROACH TO ALARA

The following are measures that may be used to achieve exposures that are ALARA. The majority of
measures listed below are recommended good practices. However some measures, e.g., training,
documentation and action levels, are also regulatory requirements for some licensees

1. Commitment
It is essential that all levels of management, and in particular the senior level of the organization, be

committed to a policy of safety and good radiation protection in order to keep all exposures as low as
reasonably achievable. This commitment should be made manifest by written policy statements from the
highest level of management and by clear and demonstrable support for those persons with direct
responsibility for radiation protection in the workplace and the environment. To translate this commitment
into effective action, senior management should identify appropriate organizational arrangements, assign
clear responsibilities to put these actions into effect, and establish a culture within which all those in the
organization recognize the importance of restricting exposure to ionizing radiation. Furthermore, in the
interest of ensuring that the use of nuclear materials does not pose undue risk to the environment,
management should also ensure that radionuclide emissions to the environment are kept as low as
reasonably achievable.

It is also essential that workers have a similar commitment to good radiation protection. This
commitment can usually be demonstrated by adherence to radiation protection practices and procedures
derived from the written policy statements. In this way workers will be protecting themselves, their fellow
workers, the public, and the environment. It is important that management ensure that mechanisms are in
place by which workers may furnish advice on the effectiveness of radiation protection practices to ensure
that doses continue to be adequately controlled.

2. Implementation
2.1 Organization and Management

Organizational and management issues that can have a bearing on the effectiveness of radiation
protection include selection, training, and organization of personnel, delegation of authorities, and
internal approval processes for modifying systems and procedures.

2.2 Resources
Management should provide appropriate resources, such as staff, facilities and equipment to ensure

that exposures are adequately controlled. Facilities and equipment include, but are not limited to, such
items as shielding, ventilation, radiation monitoring instrumentation, protective clothing, fume hoods and
glove boxes. Technological advances in protective equipment and instrumentation should be monitored to
identify improved methods of dose reduction.

For some organizations, an integrated health and safety approach would be advantageous, i.e., one in
which the resources allocated to reduce radiological and non-radiological risks are considered together.
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2.3 Training
Relevant and adequate training programs must be provided, for all levels within the organization

including management, in order that all concerned can contribute to the reduction and control of
exposures. Workers must be furnished with sufficient information, instruction and training to enable them
to understand the importance of controlling exposure and must have specific working procedures to follow.
They should also be informed of their responsibility to immediately advise their supervisors, or other
designated persons, if and when any unforeseen occurrence involving increased radiation risks occurs. One
important outcome of training is to make workers aware of the simple actions they can take to minimize
their exposure and the exposure of others. It should also help them to understand why such actions are
worthwhile, even when exposures are relatively small.

2.4 Action Levels
An "Action Level" is a specific value of a quantity which if exceeded, may indicate a loss of control of part

of the Radiation Protection Program. An Action Level is to be proposed by the licensee, and if accepted by
the AECB, is incorporated into the AECB licence applicable to the operation. The Action Level could be a
dose, or other performance indicator such as effluent release level, or concentration of radon progeny in
air The licensee should keep a check on all doses and performance indicators, and ensure that any that
exceed the Action Level are investigated and appropriate corrective actions are taken. In instances where
Action Levels are exceeded, AECB notification will be required

2.5 Documentation
All aspects of the licensee's radiation protection program, including the identification of responsible

individuals and the means by which the licensee ensures doses are as low as reasonably achievable,
should be clearly documented. This documentation is provided in the form of policies, principles,
operating procedures, and internal memoranda. This does not imply that the AECB would necessarily
require separate ALARA documentation. Existing radiation protection program documentation may be
sufficient. Those documents that identify the licensee's commitment to maintaining doses as low as
reasonably achievable should be readily available for inspection purposes.

Other documentation used to indicate compliance with the ALARA principle would include records such
as dose statistics, analysis of dose trends, reports of "unusual" events and environmental monitoring
results.

2.6 Other Measures
Licensees are encouraged to examine the following examples, for applicability to the control of worker

and public radiation exposures at their operation. It should be noted that this list of examples is not
intended to be comprehensive.

a) Radiological Performance Targets

Radiological Performance Targets focus and direct management and worker efforts to those areas of
radiation protection requiring improvement. A target may not necessarily be defined in terms of individual
dose during a specified period but could be a statistic such as average dose or collective dose during a
specified period, or frequency of contamination incidents. The period is the time interval which has been
chosen for monitoring performance, eg, each quarter, semi-annually, etc There should, of course, be a
review of the performance in meeting these targets with a view to establishing targets for the next period
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b) Radiological Wortë Planning

Where work has the potential to give workers a significant dose in a short period, licensees should
establish work plans describing in detail the work involved. These work plans would include preliminary
radiological surveys, estimates of time spent in radiation fields and estimations of doses. The level of
estimated dose that would require a work plan should be predetermined in a formal way by management.
Approval of the work plan should involve a level of management higher than those directly supervising the
job. The work plan should be reviewed by management and by those doing the work both prior to and
following execution in order to determine the practicality of dose reduction. The purpose of a review
following the completion of the job is to supply information for future jobs of a similar nature.

c) Probability of High Exposures

There are operations where, although routine doses are low, the potential for high doses exists, eg., an
irradiation facility. At these licensees, measures must be taken to ensure that the probability of exposures is
kept as low as reasonably achievable. The major radiation protection effort should therefore be directed at
controlling the probability of occurrences in which severe exposures may be incurred.

3. Operational Reviews
A critical part of ensuring that doses are as low as reasonably achievable is the regular review of dose

records and other appropriate indicators such as the frequency of contamination incidents or results of
environmental monitoring. The objective of these reviews is to identify trends so that the effectiveness of
dose reduction efforts may be evaluated.

While the dose to some workers or work groups will be higher than the licensee's average dose, these
doses may already be as low as reasonably achievable, and further dose reduction efforts may not be
practical. Dose reduction efforts should not necessarily be directed to only those with the greatest dose.
Practical means may be found for other workers, whose doses are not the highest, to reduce their dose

Increases in dose levels would not normally be expected, and strong justification would have to form
part of any proposal involving an increase in dose levels.

As well as reviewing doses and other appropriate statistics, there should be a regular review of new
technologies and procedures that might have an impact on radiation protection.
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F. JUDGEMENT OF REASONABLENESS

In all of the above, it must be determined whether the benefit of efforts to reduce doses are worthwhile.
Some problems may be resolved using cost-benefit analysis or other quantitative techniques. Many other
situations, however, will not lend themselves to quantitative analysis. It must be recognized that such
techniques have their limitations, and it may not be possible to quantify all the factors involved, such as
the balance between collective and individual doses, the rate at which dose is received, and broader social
factors.

The judgement of reasonableness is inherent in the ALARA process. The following are suggested to help
judge if an action is reasonable:

a) Common Sense: This reflects experience, knowledge and the exercise of professional
judgement, e.g., a very low-cost yet practical change which reduces dose probably should be
made even if doses are already low;

b) Good Practice: This test is one of correspondence to similar operations;
c) Feasibility: This asks if a change can be made in a practical fashion given the different natures of

the various facilities and practices (e.g., expenditure of several hundreds of thousands of dollars
on a ventilation fan installation, which may be a reasonable option in an underground uranium
mine, may not be a feasible option in a radioisotope laboratory).

In order to substantiate the judgement of how reasonable a proposal is, the licensee should document
the basis for the judgement. Where relevant to a particular operation, this could include:

a) Options considered for siting, design and construction, decommissioning or site closure, and
the rationale for the choices made;

b) Rationale for proposed operating, maintenance and administrative control procedures, together
with other options that have been considered and the reason for their rejection;

c) Periodic review of the radiation protection program, dose records, inspection records, effluent
releases, overexposures, training program, instrument maintenance records, etc.;

d) Trend analysis of effluent releases and for radiation doses to various work groups-,
e) Internal audits and peer reviews, and the resultant corrective actions;
f) Incident reports and lessons learned.
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G. AUTHORITY AND INQUIRIES

Authority
Regulatory Guide G-l 29 (E) was approved on April 16, 1997 by the President of the Atomic Energy

Control Board. It is effective on September 26, 1997.

Inquiries
For comments or inquiries about the content of Regulatory Guide G-129 ( E) contact:

Head, Operational Radiation Protection Section
Radiation and Environmental Protection Division
Atomic Energy Control Board
P.O. Box 1046, Station B
Ottawa, Ontario K1P5S9

Telephone: (613)995- 1760
Facsimile: (613)995-5086
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