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AECB Assessment of Bruce A Comments
on the Proposed STPA Tritium Releases

A report prepared by R.F. Gerdingh, Power Reactor Division B, Directorate of Reactor Regulation.

SUMMARY
In 1993, Ontario Hydro submitted a proposal to the AECB to discharge slightly tritiated water, arising

from the steam supplied by Bruce A, through the Steam Transformer Plant A (STPA) discharge lines. The
purpose of the proposal is to eliminate the current practice of shipping this water back to Bruce A where it
is discharged through the active liquid waste discharge line.

One of the STPA lines discharges to the Bruce A intake channel. A small fraction of this water is
processed and used as drinking water at Bruce A. At our request, Bruce A management informed Bruce A
personnel of the proposal and gave them the opportunity to raise concerns.

As part of our evaluation, we assessed those concerns and concluded that they were not an impediment
to accept this proposal. This report documents our assessment of the concerns expressed.

RESUME
En 1993, Ontario Hydro a présenté à la CCEA une proposition visant le rejet d'eau légèrement tritiée,

provenant de la vapeur fournie par Bruce A, dans les conduites de rejet du transformateur de vapeur A
(TVA). La proposition vise à éliminer la façon de procéder actuelle qui consiste à retourner cette eau à
Bruce A, où elle est rejetée par la conduite active de rejet de déchets liquides.

Une des conduites de rejet du TVA aboutit dans le canal d'amenée de Bruce A. Une petite fraction de
l'eau qui en sort est traitée et utilisée comme eau potable à Bruce A. À notre demande, la direction de
Bruce A a informé son personnel de la proposition et lui a donné l'occasion d'exprimer ses craintes.

Dans le cadre de notre évaluation, nous avons évalué ces craintes et nous avons conclu qu'elles ne
constituaient pas un obstacle à l'acceptation de la proposition. Le présent rapport décrit notre évaluation
des craintes exprimées.



AECB Assessment of Bruce A Comments on the Proposed STPA Tritium Releases

Forty-two people provided comments out of approximately 1,185 persons working at Bruce A at that
time. We grouped the comments in six classes and provided one assessment per class.

Our overall conclusion is that the comments do not provide new information and are not an
impediment to accepting the proposed tritium releases from the Steam Transformer Plant A (STPA).

1. CONCERNS ON THE EFFECT OF THE PROPOSED TRITIUM DISCHARGE ON PREGNANT WOMEN

The regulatory dose limit for Atomic Radiation Workers (ARW) is 50 mSv per year (5000 mrem per year).
This limit is set to protect the ARW. When an ARW is pregnant, the regulatory dose limit to her abdomen is
set at 10 mSv (1000 mrem) during the pregnancy period, at a rate not higher than 0.60 mSv (60 mrem) per
two-week period. This limit is set to protect the foetus. The doses that a foetus would receive by the
proposed tritium discharges (if approved) are far below this limit.

In 1991, the AECB published the results of a study conducted by Health and Welfare Canada on the
potential effects of tritium discharges from the Pickering NGS on birth defects and infant deaths
(INFO-0401 ). The study included infants up to one year of age-, thus, it covered intake of tritium at low
concentrations during pregnancy and breast feeding periods. The study did not look into the possible
biological mechanisms by which in-utero radiation exposure might occur. The results of the study indicate
that:

"there was no prevalent relationship between these deaths or defects and tritium
releases measured either at the power plant or by ground monitoring stations at
some distance from the facility"

We should also remember that we all are exposed to natural sources of radiation at a rate of 2 to
3 mSv/y (200 to 300 mrem/y). This includes the gestation period.

Therefore, there is no evidence to substantiate further concerns or cause for anxiety on the part of a
pregnant ARW when exposed to very low doses, such as those that would result from the proposed
practice.

2. CONCERNS BASED ON THE ALARA PRINCIPLE

The ALARA principle states that below the regulatory limit, doses should be As Low As is Reasonably
Achievable, economic and social aspects being taken into account. One should then assess the change in
risks and benefits introduced by a given practice. It does not state that all doses must be avoided at any
cost.

Change in Risk
In 1992, the average dose per worker at Bruce A was less than 2 mSv(200 mrem). The estimated annual

dose due to the proposed practice is less than 0.07 uSv (0.007 mrem).

The additional dose from the proposed practice has been calculated but it is so low that it could not be
measured by itself. Its contribution to the individual dose would be accounted for through the urine
sampling dosimetry system but only if this plus all other tritium uptakes exceed the minimum reportable
threshold of the dosimetry system.

Change in Benefit

We are not terribly concerned with the economic aspects of the ALARA principle. For example, the
AECB has not suggested a cost limit to be used in ALARA calculations. We believe that the proponents are
naturally inclined to use their resources in a cost-beneficial manner.



We are interested, however, in other benefits introduced by a proposed practice. We asked STPA staff to
tell us what the other expected benefits are. This is what they responded:

-The risks of conventional hazards will decrease (e.g. working in wetted environments, tripping over a
large number of hoses).

-The dose to workers at STPA is reduced (even though the dose to STPA workers is now so low that it
cannot be detected, the tritium concentration there is higher than what it would be after dilution in
the intake channel).

-The risk caused by the operations of loading/trucking/unloading the tritiated water back to Bruce A,
particularly during the winter months, is reduced.

-The morale of workers at the STPA would increase because the existing cumbersome tasks to deal
with the tritiated water would be eliminated. They further noted that STPA cannot influence the
decision to reduce or eliminate boiler tube leaks at Bruce A.

3. CONCERNS SUGGESTING ALTERNATIVE DISCHARGE PATHWAYS AND PROPER MONITORING

The STPA is not a licensed facility, does not generate tritium, and is not entitled to its own Derived
Release Limits. The tritium releases in question are accounted for against Bruce A where the tritium
originates. Other discharge alternatives must take this into consideration.

Discharging this tritium to the lake through the Bruce A active liquid waste system (as it has been done),
or through another nearby point does not ensure that there will be no tritium in the intake channel (e.g.
due. h•• the use of the Bruce A recirculation gate, to lake currents bringing a fraction of the Bruce A
discharges back to the intake, to Bruce B releases).

Tritium concentrations in the Bruce A intake are measured routinely by Bruce A staff. The average
concentration through 1992 and mid-1993 was 260 Bq/kg (0.007 uCi/kg) with a maximum of 1,110 Bq/kg
(0.030 uCi/kg). The proposed STPA discharges alone would yield a maximum concentration in the intake
channel of 7 Bq/kg (0.0002 uCi/kg). This would not have a measurable impact on existing concentrations.
If the proposal is accepted, the current monitoring program at Bruce A will confirm this.

STPA staff monitor tritium to ensure that the existing discharge limit, set at 74,000 Bq/kg (2 uCi/kg) is
not exceeded. Monitoring tritium at the STPA will not be eliminated if the proposal is accepted.

4. CONCERNS RELATED TO THE ASSUMPTIONS USED

STPA staff used a number of assumptions to calculate dose. The calculated dose is different if the
assumptions change. In order to have a feeling of potential doses, we asked STPA staff to vary some of the
assumptions. Other scenarios could be analyzed, but the feeling gained is that the calculated doses would
still be very small. Here are some examples of the potential doses for several scenarios.

We asked STPA staff to calculate doses for a maximum discharge of 1.85 MBq/kg (50 uCi/kg), which is the
upper limit at which Bruce A could send tritiated steam to the STPA. Tritium cannot concentrate above
this limit at the STPA. This concentration may occur only occasionally but it was assumed that this is the
tritium level discharged continually and that it exposes Bruce A workers during 250 days a year. The result
was a calculated dose of 0.07 uSv/y (0.007 mrem/y).

We also asked STPA staff to provide the long term tritium average, based on the tritium in the water sent
back to Bruce A. The actual average is approximately 0.4 MBq/kg ( 10 uCi/kg). The calculated dose is
5 times less than the 0.07 uSv/y. Actual discharges do not exceed 74,000 Bq/kg (2 uCi/kg), so the current
dose is approximately 25 times less than the 0.07 uSv/y.

The intake flow rate was assumed at 123,500 Us. If the intake flow decreases to one half of this value,
and all other assumptions remain the same, the calculated dose doubles. Rapid and uniform mixing of the
discharge is expected at such a high intake flow rates.



The calculations also assumed that a person drinks 2 L/d of water while at Bruce A (this is equivalent, for
example, to about 6 mugs of coffee a day), plus takes one daily shower at Bruce A, both during 250 days a
year. The dose due to drinking water is the predominant contributor of these two. Thus, if a person drinks
about 12 mugs of coffee a day the calculated dose is twice as much.

5. CONCERNS THAT THE TRITIUM DISCHARGES WOULD BE HIGHER THAN EXPECTED

The steam supply from Bruce A to the STPA must be cut off immediately when the limit of tritium in
steam, set at 1.85 MBq/kg (50 pCi/kg), is reached. A prompt excursion exceeding the limit for a short time
may occur if a major tube leak develops suddenly in a unit supplying steam to the STPA. To take care of
prolonged leaks at relatively large concentrations, a cut off limit was set after seven consecutive days at
0.93 MBq/kg (25 uCi/kg).

Steam with such tritium concentrations may reach the STPA. To cope with these concentrations, we
asked STPA staff to develop procedures to monitor tritium at the discharge points and, if needed, reduce
by dilution the final concentration of tritium in the STPA discharge lines. We have reviewed these
procedures and found them acceptable. Dilution does not reduce the net amount of tritium discharged
but reduces the amount of tritium in a given cup of coffee.

6. OTHER CONCERNS

There were concerns related to the presence of other radionuclides in the steam and thus on the
discharges. It is true that there could be other radionuclides in the steam. The main dose contributor in
this case is tritium. Other radionuclides in the Primary Heat Transport System are monitored routinely.
For example, there are regulatory limits on the amount of iodine in this system. This information gives the
necessary alerts should a problem develop.

There was also the concern about other substances in the discharge. The current STPA discharges to the
Bruce A intake channel must meet the MISA regulations. These are controlled by the Ontario Ministry of
the Environment and Energy. This proposal does not change the MISA regulations.


