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THE AECB REGULATORY DOCUMENTS SYSTEM

Siting, design, manufacture, construction, commissioning, operation, and
decommissioning of nuclear facilities, or the production, possession, use
and disposal of prescribed substances, in Canada or under Canadian control,
are subject to the provisions of the Atomic Energy Control Act and
Regulations administered by the Atomic Energy Control Board (AECB).

In addition to the Atomic Energy Control Regulations, three other categories
of Regulatory Document are employed by the AECB. These are:

Generic Licence Conditions - standard sets of conditions that are included

in particular AECB licences of a common type, unless specific circumstances
indicate otherwise;

Regulatory Policy Statements - firm expressions that particular

"requirements' not expressed as Regulations or Licence Conditions be
complied with or that any requirements be met in a particular manner but
where the AECB retains the discretion to allow deviations or to consider
alternative means of attaining the same objectives where a satisfactory
case 1s made; and

Regulatory Guides - guidance or advice on any aspect of the AECB's

regulatory process that is given in a manner less rigid than that intended
by Policy Statements.

In developing Regulatory Documents, the AECB publishes its proposals as
Consultative Documents in order to solicit comments both from the nuclear

industry and from the public. This is done prior to releasing any
Regulatory Document in final form. In certain cases, after the period
for public comment, a Consultative Document may be issued for "trial use'.
This is done for a limited period of time to gain practical experience.
Following the period of trial use, the revised document is re-issued for
further public comment prior to release in final form.

Comments on Consultative Documents and suggestions for new Regulatory Documents
and for improvement to those that exist are encouraged and should be directed
to the Health Effects and Regulatory Documents Section of the AECB.

Copies of Consultative Documents, Regulatory Documents and related index
lists are available in both English and French on request from the Office
of Public Information. Requests for technical information on and

interpretation of documents should be addressed to this office.
The Atomic Energy Control Board may be contacted as follows:

Postal address: Atomic Energy Control Board
P.0. Box 1046
Ottawa, Ontario
CANADA
K1P 559

Telephone
General Inquiries: (613) 995-5894



THE DETERMINATION OF EFFECTIVE DOSES
FROM THE INTAKE OF TRITIATED WATER

1. BACKGROUND

To comply with the regulatory requirements relating to the dose from exposures
to tritiated water (HTO), Atomic Energy Control Board (AECB) licensees
currently measure tritium concentration in urine to determine whole body dose.
This approach has been based on the consideration that the time-integrated
tritium concentration (which is proportional to accumulated dose) in any organ
or tissue would not exceed that in the body water. Hence the doses estimated
from urine concentrations are always conservative.

The International Commission on Radiological Protection (ICRP) recommends that
the average soft tissue dose be used to determine effective dose equivalents
for HTO exposures. The ICRP also recommends that only the retention in body
water be considered when committed doses from HTO exposures are calculated;
this recommendation 1is based on the consideration that the errors introduced
by neglecting the long-lived tritium component (those tritium atoms retained
in organic molecules of the body cells) are small (only of the order of 10% of
the committed dose equivalent to the whole body).

The ICRP recommendations have been reviewed by:
(a) AECB staff,
(b) some licensees involved in the use of tritiated water, and

(¢) the Federal-Provincial Working Group on Bioassay and In Vivo
Monitoring Criteria%*.

The Federal-Provincial Working Group has recommended that a better estimate of
the average soft tissue dose can be obtained from urine concentrations if the
organically~bound tritium is included in the calculation. This recommendation
is based on work done at Chalk River Nuclear Laboratories which has shown that
the average soft tissue dose from HTO exposures can be estimated from urine
concentration measurements by the use of a modifying factor.

The differences between the methods of determination stem from the fact that
for Reference Man, total body water is 42 kg, but the mass of soft tissue over
which the dose 1is distributed is 63 kg. In addition, the non-aqueous
component of soft tissue contains organically-bound tritium at a concentration
of 20% of that in body water.

The current method is to assume that the tritium dose is delivered only to the

42 kg of body water. ICRP recommends that the 63 kg of soft tissue should be

considered the target, which would reduce the dose by a factor of 42 or 0.67.
63

* This Working Group was formed under the auspices of the Federal-Provincial
Conference of Deputy Ministers of Health, through the Advisory Committee on
Environmental and Occupational Health and the Subcommittee on Radiation
Surveillance.



The Federal-Provincial Working Group approach 1s to take account of the
organically-bound tritium, which leads to a reduction factor of 0.73. Detalls
of this calculation may be found in Reference 3.

The draft document of the Federal-Provincial Working Group was sent for review
to Canadian universities, senior staff of all provincial governments, the
Canadian Association of Physicists, the Canadian Association of Nuclear
Medicine, the senior health physics staff of all Canadian nuclear utilities,
Atomic Energy of Canada Limited, and some members of the AECB Advisory
Committee on Radioclogical Protection.

The comments recelved were discussed by the Working Group and incorporated
into the document where appropriate. This document has now been published by

Health and Welfare Canada.

The AECB concludes that the ICRP recommended method of determining the
committed dose equivalent to soft tissues of the body arising from an intake
of tritiated water can be improved by including the organically-bound tritium
in the calculation. Furthermore, representatives of all the utilities, the
Bureau of Radiation and Medical Devices of Health and Welfare Canada and the
Chalk River Nuclear Laboratories have agreed to use the procedure recommended
by the Federal-Provincial Working Group on Biloassay.

Licensees are cautioned, however, that the Federal-Provincial Bioassay
Guideline is based on the ICRP system of dose limitation and does not contain
quarterly limits, as required by the Atomic Energy Control Regulations. The
derived action level in the guidelines for tritium bioassay, by means of which
decisions are to be made on the significance of urinalysis results, is based
on an annual dose and, therefore, must be modified 1f compliance with the
quarterly limit is to be demonstrated.

The AECB position is presented in the following policy statement.
2. POLICY STATEMENT

2.1 Preamble

The ICRP recommendation for the determination of effective doses from the
intake of tritiated water by measuring tritium concentration in urine has been
reviewed by AECB staff, in cooperation with some licensees, universities, and
provincial authorities. It has also been reviewed by the Federal-Provincial
Working Group on Bioassay in the course of the preparation of their document,
Bioassay Guideline 2: Guidelines for Tritium Bioassay, published by the
authority of the Minister of National Health and Welfare (83-EHD-87), which
includes, in Appendix D, a procedure for the estimation of effective dose from
the intake of tritiated water by means of urinalysls measurements. This
procedure differs slightly from the ICRP recommendations by including a more
detailed estimate of the concentration of tritium in soft tissue derived from
urinalysis measurements.




2.2 Policy

The AECB requires that Bioassay Guideline 2: Guidelines for Tritium Bioassay
(83-EHD-87) be used for determining the effective dose of radiation from the
intake of tritiated water. Licensees are cautioned that this policy document
refers only to that part of Biloassay Guideline 2 that is concerned with dose
calculation. If licensees wish to use the derived limits in the guidelines,
the derived limits must be modified to conform to the quarterly limits in the
Atomic Energy Control Regulations.
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