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Abstract

The Chalk River Technicians and Technologists Union
representing 500 technical employees at the Chalk River
Nuclear Laboratories o-f AECL submit comments on nuclear
reactor safety to the Ontario Nuclear Safety Review. Issues
identified by the Review Commissioner are addressed from the
perspective of both a labour organization and our experience
in the nuclear R & D field. In general, Local 1568 believes
Ontario's CANDU nuclear reactors are not only safe but also
essential to the continued economic prosperity of the
province.



Comments on Nuclear Reactor Safety in Ontario

Introducti on

The Ontario Nuclear Safety Review has been commissioned by the
Government o-f Ontario to review the safety of the design,
operating procedures and emergency plans associated with Ontario
Hydro's nuclear generating plants. To this end written
submissions have been solicited from interested organizations and
individuals. As a labour organization representing 500 technical
employees of Atomic Energy of Canada Limited at the Chalk River
Nuclear Laboratories, Local 1568 welcomes the opportunity to
submit comments on behalf of our members to this review. We •
believe that the understanding gained by our members through their
experience in nuclear energy research and development work over
the period since 1945 gives Local 1568 a unique position to
contribute to a review of nuclear reactor safety in Ontario.

In a letter from Professor Kenneth Hare to Local 1568 dated May 7,
1987 a number of areas of interest to the Ontario Nuclear Safety
Review were listed. In this brief we will speak to those issues
in the order listed in the letter. On those topics where our
knowledge of the issue is not based on direct involvement our
comments will be of a general nature.

The Issues

CANDU Reactor Safety: A Review Following the Incidents at
Chernobyl, Three Mile Island, Pickering-2 and
Bruce-2

The four nuclear incidents noted above provide an excellent
example of the safety of Ontario Hydro's nuclear generating
plants, utilizing CANDU reactors and the Canadian approach to
nuclear safety, as opposed to the situation in the USSR and the
U.S. The CANDU reactor design principle of defense-in-depth
through duplicated computer control systems and two totally
independent, fast-acting shutdown systems together with highly



trained and competent, operating personnel , were tested in the
Pickering—2 and Bruce—2 pressure tube -failures. The reactor
safety systems and the operators passed these tests easily. No
radioactivity release to the environment nor exposure to the
public resulted -from these structural -failures. The consequences
were dealt with and repairs, admittedly costly, were carried out.
The reactors involved are, or soon will be, back in operation and
generating electricity -for Ontario.

In contrast the Chernobyl and Three Mile Island accidents,
involving di-f-ferent reactor types, di-f-ferent approaches to reactor
sa-fety and di-f-ferent operating policies, were disasters, although
of much di-f-ferent proportions. The Chernobyl accident is almost a
text-book example o-f how not to design and operate a reactor. The
consequences o-f the USSR approach to design, operation and sa-fety
are now widely known. In the case of the Three Mile Island
accident, the consequences to those outside the station itself
were almost entirely psychological. However, the reactor owner
was faced with an economic disaster due to the loss of a very
expensive generating facility and the cleanup costs. In both
cases the reactors involved will never operate again; in the USSR
because the reactor was physically destroyed and in the U.S.
because it is economically unfeasible to rebuild the reactor. By
comparison, the safety characteristics designed into the CANDU
reactors speak for themselves.

Although members of Local 1568 were obviously not directly
associated with any of the above reactors at the time of the
incidents, we have been very involved in examination and analysis
of these events, particularly those in the CANDU reactors but
also, although to a lesser degree, the USSR and U.S. reactor
accidents. Both from this personal involvement and, because of
our obvious interest in nuclear safety, from examining the post-
accident investigation reports available to us, we can assure the
Review that, to the best of our knowledge, no significant factors
with relevance to the safety of CANDU reactor design have been
i gnored.

2.2 Operating Safety Performance of CANDU Reactors

We assume submissions from AECL and Ontario Hydro will address
this issue in detail from a technical standpoint. We would
however make three comments here.

a) Nuclear sa-fety is an overriding consideration in operating
CANDU reactors. Events or situations that would jeopardize



sa-fe reactor operation require reactor shutdown or operation
at reduced power until action to resolve the safety concern
is completed. These periods of shutdown or operation at
reduced power significantly lower the electrical generation
of the reactor(s) involved on an annualized basis. Records
of electrical generation by all free world nuclear reactors
are compiled and published in the trade literature. For many
years CANDU reactors as a group have performed consistently
better than other reactor types on the basis of this
analysis. To us this suggests that the excellent performance
achievement reflects a record of safe operation.

b) Many members of Local 1568 have frequent contact with the
operating and maintenance personnel of Ontario Hydro's
nuclear generating stations in the course of our nuclear R&D
duties. As would be expected, informal discussion of their
respective working conditions and work places takes place.
No "off-the-record" comments suggesting unsafe operation of
Ontario Hydro's reactors have come to our attention from
these contacts. To a labour group such as Local 1563 this
informal and off-the-record impression of reactor operating
safety is perhaps even more reassuring than official company
statements.

c) From our understanding of the multiple ownership and
management situation in the U.S. nuclear industry and the
problems that exist there, we believe that the operating
safety performance of nuclear power reactors in Ontario is
greatly enhanced by the organizational structure that exists
here. AECL, a federal R&D organization, developed the
original CANDU technology and design concepts at CRNL.
Because of the potential economic advantages of nuclear power
generation, the provincial utility, Ontario Hydro became
actively involved in this technology development at an early
stage. Through the co-operative efforts of AECL and Ontario
Hydro, and with the contribution of private sector
industries, Ontario's nuclear program evolved through the NPD
and Douglas Point prototype generating stations and the first
two units at Pickering. Ontario Hydro's ability to design,
construct, manage and operate nuclear generating stations
evolved along with the program.

Development of staffing for these stations was planned with
the possibility of a large nuclear program in mind. Initial
recruitment of staff, often -from AECL and other nuclear
industries, as well as from within other areas of Ontario



Hydro, aided the development o-f an extensive and
comprehensive in-house training program. When large scale
recruitment o-f employees with no nuclear background was
necessary, development o-f nuclear knowledge and skills was
made easier by the good background education level provided
by the Ontario school system. Appropriate support groups
were also developed within Dntario Hydro to back up nuclear
station operations. Reliance on CRNL expertise as the main
source o-f nuclear related R&D has continued throughout the
program development and still exists today. All o-f these
•factors contributed signi-ficantly to the present strength and
capability o-f Ontario Hydro and its employees to operate
sa-fely the Pickering and Bruce nuclear generating stations
and is reflected in the per-formance o-f those reactors.

2.3 The Operators Role in Causing, Preventing or Mitigating
Nuclear Accidents

The operators o-f a nuclear reactor obviously play an important
role when -faced with a potentially serious situation or a real
emergency. Whether tris role is positive or negative depends on
several -factors such as; the design o-f the reactor and control
systems, the inherent characteristics o-f the particular reactor
type, the extent and depth of understanding o-f reactor systems
through safety analyses, the knowledge, skills and training o-f the
operators and the adequacy o-f equipment, manuals and operating
procedures available for their use. In Canada and in Ontario we
believe these factors have been well managed so that the operators
of CANDU reactors are capable of acting confidently in a positive
manner to prevent reactor accidents or mitigate their
consequences. The operating record of CANDU reactors attests to
this belief.

2.4 Environmental Consequences and Biological Effects of
Severe Nuclear Accidents

Despite the potential for serious environmental consequences and
biological effects in the event of a severe nuclear accident
several factors must be kept in mind. Only one severe nuclear
accident with serious offsite effects, Chernobyl, has occurred in
some 35 years of electrical generation by nuclear reactors.
Although the environmental consequences of this accident were
serious they are by no means insurmountable. Biological effects
included the death of some workers and high levels of radiation
exposure to others but the offsite biological effects were reduced



tremendously by the emergency response measures implemented by the
USSR. These measures have been widely praised. Many respected
health physics experts now believe that the long term biological
e-f-fects will be far less serious than earlier thought.

During the same 35 year period numerous severe accidents have
occurred in many other industries and areas o-f human activity.
The consequences o-f some o-F these accidents individually, and
others as a group, have been -far more severe in terms o-f death,
injuries and environmental effects than the Chernobyl nuclear
reactor accident. Yet we are not involved here in a Safety Review
of the production or transport of chemicals nor hydroelectric dam
failures nor even airplane disasters. Admittedly investigations
of these accidents do take place but most often on an individual
accident basis, not as an examination of an entire field of
activity such as nuclear reactor safety which seems to happen with
some regularity in Ontario.

Society as a whole is willing to accept real risks in return for
benefits perceived to be worthwhile in improving the quality—of—
life even if these risks are significant. We have even been
willing to accept very high risks when no real benefit resulted
(ie. smoking). Unfortunately the public perception of the level
of risk involved in operating nuclear reactors is totally at odds
with reality. This fact has been established in several studies.
This misperception is further encouraged through the irresponsible
comments by many in the media as well as by anti—nuclear groups.
Perhaps it is time we allocated more of our public expenditures
examining identified activities with real risks rather than
continually reexamining very low risk activities such as nuclear
power generation.

2.i> Economic Consequences and Liability of Severe Nuclear Accidents

The real economic consequences to consider in relation to
electrical generation by nuclear energy are the negative effects
of abandoning this resource. It is no accident that Ontario has,
and continues to be, one of the strongest areas in Canada's
economy. This province has developed a strong industrial base
despite having little in the way of indigenous deposits of fossil
fuels, unlike most other industrial areas in the world. It has
been our ability to utilize? whatever energy sources were available
at reasonable cost that has helped us prosper in Ontario.

Members of Local 1568 firmly believe that now, and for the
foreseeable future, electricity generated from CANDU nuclear



reactors, -fuelled by Ontario uranium, will be the most economical
and secure source of energy available to us. The security o-f our
uranium reserves and our ability to generate electricity -from this
-fuel, using our own technology and expertise, will continue to be
a major -factor in our -future economic well—being.

Against this economic real_i_t>£ the p.gtenti.al. economic consequences
and liability concerns of hi_9tii.y__i.!SEr.9b.5§kLe. severe nuclear
accidents must be weighed. Given the support, we in the nuclear
industry can and will continue to improve our CANOU reactor
technology through research and development so that the
possibility of a severe nuclear accident is even more unlikely to
occur. But we must all recognize that to abandon this technology
will place our economic future in the hands of others and at the
same time expose ourselves, our children and our environment to
the further effects of fossil fuel combustion. In Ontario, where
even low growth rates in the total annual electricity demand are
now equivalent to the output of an additional Pickering size CANDU
reactor each year, we have no other energy resource option
available to us.

2.6 Adequacy of Emergency Planning Measures

Some members of Local 1568 are directly involved in developing or,
if need be, responding to emergency planning resources either at
our workplace or through their involvement in municipal
governments. As well, we at Chalk River Nuclear Laboratories are
all familiar with emergency procedures which are tested routinely.
We do not have concerns in this regard but do recognize that our
workplace and home situations are different than those in large
urban areas. We have some concern that the misperception of risks
resulting from nuclear incidents might negatively effect the
public response to implementation of emergency planning measures
in urban areas. Irrational fears could lead to near-panic
evacuation efforts. Implementation of public education programs
should be considered by emergency measures planners, as well as
others as discussed below. At the same time, a more responsible
attitude within the media when reporting on nuclear issues should
be strongly encouraged.

2.7 Nuclear Safety and the Public; Attitudes, Public Information
and Participation

This issue has been referred to in our comments several times and
is an important one. As stated earlier, public understanding of
nuclear safety issues is woefully inadequate and for this the



industry, including our employer, must share much of the blame.
For too long many o-f those in the industry have directed their
discussions on nuclear sa-fety issues to others in the industry,
not to the public. Yet surveys have shown that the public wants,
and obviously needs, more -factual information on nuclear sa-fety.
Some employees within AECL and Ontario Hydro that we know o-f have
devoted a good deal o-f their free time and energy to speaking to
public groups because they believe this is necessary. Members of
Local 1568 and the Ontario Hydro workers union, CUPE Local 1000,
have also been involved in public education activities to promote
a better understanding of nuclear safety, usually within organized
labour circles. Where such efforts are made, the public is very
interested and almost always very appreciative of the effort made
and information given. There is obviously public interest in this
issue that must be addressed at several levels.

Recently we have seen a realization of this fact develop both
within the industry and our company at the Corporate level,
although specific action to this end has not yet been evident.
This is most encouraging to those who have been personally
involved to date as company support in the way of travel funds,
working models and displays and even well—planned and prepared
nuclear safety publications has been limited. Further efforts by
the industry are required; including use of television, radio and
newspapers to disseminate factual nuclear safety information. We
believe some efforts should be made by Government as well,
particularly through the education system. The public has
supported the development of nuclear technology through their tax.
dollars and has a right to the information they need to make
informed decisions on nuclear safety issues.

Where a wider understanding of nuclear safety is gained by the
public, acceptance of nuclear energy is at a much higher level.
This has been proven both in Ontario and in other countries
through surveys of people living near, and at a distance from,
nuclear generating stations. This is hardly surprising as we all
generally are far less comfortable dealing with technology of
which we know little than with that with which we have some
understanding.

2.8 Reactor Safety Design and the Philosophy of Risk Assessment

We have commented earlier on the importance of adherence to safety
principles both in reactor design and in reactor systems analyses
and will leave the more technical discussion of this issue to
others who have made submissions.
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2.9 Desirability and Feasability of Intrinsically
Sa-fer Reactor Designs

Again this is a technical topic and not one we have a great deal
o-f personal involvement in, with the exception o-f the AECL
SLOWPOKE reactor technology. However these reactors are at the
moment too low in power output to -fall within the scope o-f this
review. Intrinsically safe reactors are obviously an ideal to aim
-for in reactor design but until such a speci-fic unit is built and
operated the economic -factors of electrical generation -from these
reactors will not be -fully understood.

2. 10 Reactor Aging and Reactor Sa-fety

This issue is o-f -far less concern in Canada than in other
countries as we have extensive experience within AECL, Ontario
Hydro and other partners in the nuclear industry with replacement
o-f reactor components. Even the heart of our CANDU reactors, the
calandria vessel, and associated core components, have been safely
changed on three occassions at Chalk River Nuclear Laboratories.
The reactors involved, NRX and NRU continue to be operated safely
today. Ontario Hydro, along with AECL and other nuclear industry
partners, has successfully replaced all of the pressure tubes in
one Pickering reactor and returned it to service. Similar work on
the second Pickering reactor is nearing completion. In fact CANDU
reactors were from the start designed and built using smaller
components that other reactor types because, at the time, Canada
lacked the industrial capability to fabricate large pressure
vessels as used in other reactor types. That limitation has now
become a strength for CANDU as replacement of major components,
when necessary, is not only safe and practicable but economically
feasible.

The advantages of this situation are significant. Not only can
the large investment made by Ontario in the reactor station
infrastructure such as buildings, turbines and generators, etc. be
utilized over a much longer time span than the original amortized
period but also decommissioning of older reactors is postponed.
Fewer reactor sites must be developed and established electrical
transmission corridors can continue to be utilized. We have only
begun to appreciate the benefits of this feature of the CANDU
reactor design.

There should be no problem ensuring safety standards are
maintained for older reactors provided proper analyses of systems



and components are carried out. These will identi-fy components
that require replacement. It will be the role o-f the regulatory
agency to ensure these analyses are done and required work
completed or operating licenses will not be renewed. We in Local
1568 whose work involves the NRU and NRX reactors -feel very
con-fident that reactor aging is not a serious sa-fety issue for
CANDU reactors.

2.11 Costs o-f Nuclear Sa-fety

Although this issue is not the direct responsibility o-f members o-f
Local 1568 we are aware o-f the concern within the industry that
the continually escalating costs o-f implementing additional
nuclear reactor safety measures invokes the law o-f diminishing
returns. Additional sa-fety measures can involve spending many
millions of dollars per reactor to further reduce the already
extemely low probability of death or injury resulting from the
operation of these reactors. Yet it is difficult for those within
the industry to appear credible when making this argument.
Society as a whole must face the question of "how safe is safe
enough" for nuclear power reactors.

As a labour group we are concerned with the issue of occupational
health and safety, not so much for the hazards of radiation which
are well known and controllable, but for the so-called "normal"
occupational accidents and "routine" exposure to toxic substances.
Every year hundreds of deaths and thousands of injuries occur
among Ontario workers from these "normal" occupational hazards.
Long term effects from exposure to chemicals, dust, fumes, noise
and vibration continue to accumulate. However, all of these
hazards can be reduced or eliminated if a committment to do so
exists. Also, the serious effects on our health and environment
from the combustion of fossil fuels must be addressed more
vigorously. The resources available to address safety issues are
not unlimited. Governments, and society as a whole, must decide
how the most effective use of tax revenues on safety issues can be
reali zed.

2.12 Transboundary Impacts of Reactor Accidents:
Information, Emergency Planning and Liability

Again we will leave discussion of this issue to experts in these
-fields. We would note two points however.

a) One aspect of the dispersion of radioactive material from
Chernobyl that resulted in much confusion and
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misunderstanding was the wide variety o-f "o-f-ficial" safe
levels o-f radiation that apply in the various countries
a-f-fected. Establishing standards on safe levels o-f radiation
is not a technical mystery; thousands o-f health physics
experts would agree on this point. Political considerations,
it would seem, are the deciding -factors whereby a sa-fe level
o-f radiation in one country is perhaps an order of magnitude
higher or lower than in the adjoining country. Obviously the
public is confused and suspicious when, for instance, a food
product is confiscated and destroyed in one country because
it exceeds the safe level of radiation while a few miles away
across a border the same product is declared safe for
consumption. National governments and their agencies must
work to correct this ridiculous situation.

b) Information made available during and after an accident,
whether it be a nuclear accident or from some other source,
is essential to the public welfare. This fact even impressed
those in control in the USSR where publication of information
has become more common since Chernobyl. Public safety may,
or may not, be affected by the release of information on an
accident but there is no question that the confidence of the
public in the credibility of their government and public
officials is af ,-ected.

2.13 The Atomic Energy Control Board and its Role and Performance
in Nuclear Reactor Safety Regulation

We believe Canadians have been well served by the AECB over the
years. It has carried out its role of nuclear reactor safety
regulation and, equally important, has done so while avoiding the
situation in the U.S. where reactor construction has come to a
halt through, to some extent at least, regulatory actions. But
perhaps of equal importance in achieving and maintaining reactor
safety is the development of a committment to this principle
within the industry and especially the companies operating
reactors. Our regulatory body sets safety standards but unlike
others does not insist there is only one acceptable way these can
be met. This approach allows responsible engineers, scientists,
and yes, even technicians, to develop systems that will meet those
standards with the confidence that their work will be approved.
We must not give up this approach to nuclear safety regulation in
Canada or we will all be the losers in the long term.



11

2.14 Women and Nuclear Safety

We assume this issue refers to women working in the nuclear
industry and will respond accordingly. Recently there has been a
move to change radiation exposure limits -for female "atomic
radiation workers" to the same level as exists for males. It
would seem that this move is prompted by the equality for women
principle. It is not clear to us that such a change is in the
best interest of women. There are obviously real biological
differences between men and women; the most important one in this
case being the ability to give birth. Part of the change involved
in raising the radiation limits for women is that a woman who
becomes pregnant should advise her employer of this fact so that
she can be moved to a work area where radiation exposure is less
likely to occur. However, a woman cannot determine the exact time
that conception takes place and normally several weeks go by
before she is sure she is pregnant. During that time she may be
exposed to significant levels of radiation in the course of her
work even though the allowable limits are not exceeded. It would
seem to us that the effects of this exposure on the developing
fetus is being ignored in the interests of equality for women.
This point concerns us even though we fully support equality for
women generally.

One other area of some concern to "atomic radiation workers" ,
both men and women, is the total radiation exposure during the
working career. The present annual limits are of less concern
than the total exposure over a 30 or 40 year working period.
Although it would be very unusual for a worker to receive the
maximum allowable radiation exposure each and every year, the
regulations do not prevent this happening. It seems very
reasonable to us that a lifetime limit on exposure in the
workplace be established, perhaps 5 times the annual maximum
limit. Any potential long term health effects are very unlikely
to develop under this total exposure level.

3. Conclusion

As stated in the introduction, we appreciate the opportunity to
submit these comments to this review. Members of Local 1568 have
much experience in the nuclear energy business and safety has long
been an important issue for us. We are proud of our record in
this regard, both as workers affected by nuclear safety and as
contributors in the development of safe nuclear reactors in
Ontario. We are confident that the Ontario Nuclear Safety Review
will also conclude that Ontario's CANDU reactors are safe when
this review is completed.


