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1.

OVERVIEW

The Saugeen Ojibway Nation (“SON”) are the Indigenous peoples of the Territory they know as
the Anishinaabe-aki or Anishinaabekiing. It is the area comprising the modern-day Bruce and
Grey region and is the site of the Bruce Power nuclear complex. These are SON’s treaty lands
and the source of their rights, identity, and cultural and economic survival.
The Bruce Nuclear Generating Station (or “Bruce facility”) has been operating in the heart of
Anishinaabekiing, or the SON Territory, since the early 1970s and is now, with onsite waste
facilities, the world’s largest operating nuclear facility. SON has long-standing and serious
concerns about how the Bruce facility interacts with and adversely impacts its environment. For
decades, SON and its leadership have sought to understand these impacts and find ways of
reducing the risks and harms caused to their rights and interests, including to their traditional
waters, the source of their proven Aboriginal and treaty right to a commercial fishery.
Bruce Power now seeks authorization to effectively double the lifespan of the facility through a
major refurbishment (the “Refurbishment Project”). The Refurbishment Project will extend the
duration of impacts for over 50 years, including continued impacts from entrainment and
impingement, thermal discharge, ongoing generation of nuclear wastes, and the risk of releases,
accidents, and malfunctions. And this will occur in a changing environment and already fragile
aquatic ecosystem. Yet Bruce Power maintains in its application that it will cause no significant
environmental impacts.
SON strongly disagrees. The current application is critically deficient and cannot support any
credible conclusion about the current and future environmental impacts caused by the Bruce
facility or its refurbishment. The application is based on incomplete and flawed data and
analysis. It provides a wholly inadequate assessment of future impacts, failing to even consider
the effects of climate change. In the face of this uncertainty, the application offers no analysis
and proposal for viable mitigation measures.
SON submits that the current application and, in particular, the request for authorizations for
refurbishment, fail to meet the statutory requirements for approval. Further, the long-standing
concerns of SON regarding the adverse effects of the facility and its refurbishment on its rights,

interests, and way of life have not been addressed or properly accommodated. Consequently, the
constitutional obligations owed to SON under the duty to consult have not been fulfilled.
SON submits that Bruce Power’s request for authorization of its Refurbishment Project should
not be granted until necessary and appropriate accommodation measures to protect SON rights
and interests are agreed to and implemented.
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2.

SIGNIFICANCE OF THE REFURBISHMENT FOR FUTURE OF SON
2.1.

SON Treaties, Territory, and Rights
2.1.1. SON and Its Territory

SON is comprised of the Chippewas of Nawash Unceded First Nation and the Chippewas of
Saugeen First Nation. The SON people are among the Anishinaabek people of the Great Lakes
region. They are the Indigenous peoples of the Anishinaabe-aki or Anishinaabekiing, or what is
now known as the Bruce and Grey region. These are the treaty lands of SON and the source of
their rights and identity as a People, and the basis of their cultural, spiritual, and economic
survival.
SON’s creation story holds that the SON people originate from an island called Michilimackinac
in the strait between Lake Huron and Lake Michigan. SON’s identity as an Indigenous people
grows out of its relationship and connection to the SON Territory:
Our identity as an Aboriginal people grows out of our relationship and connection to our
territory. Our people have a fundamental and unbroken connection to our Territory… We
continue to define ourselves as a people through our connection to our lands.1
SON’s ancestors used and occupied the Anishinaabe-aki since time immemorial and its people
continue to do so today. SON’s Territory consists of everything integral to life—the lands,
rivers, lake, winds, grass, people, animals, and fish. The Anishinaabe-aki has sustained the SON
people physically and spiritually for countless generations and must continue to do so far into the
future.
The lands that comprise the SON Territory extend east from Lake Huron to the Nottawasaga
River and south from the northern tip of the Saugeen Peninsula (also known as the Bruce
Peninsula) to the Maitland River system, eleven miles south of Goderich.2 The waters that
comprise the SON Territory are the waters surrounding these lands and include the lakebed of
Lake Huron from the shore to the international boundary with the United States and the lakebed
of Georgian Bay to halfway across the Bay. The SON communities occupy large, unceded

Affidavit of Randall Kahgee, 15 August 2013, para. 21 (“Randall Kahgee Affidavit”). Attached as
Appendix N.
2
See the Map of the SON Territory, attached as Appendix L.
1
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communal lands (reserves) bordering Lake Huron and Georgian Bay. SON also has exclusive
use of a large hunting reserve in the northern part of the Saugeen Peninsula.
2.1.2. SON Treaty Relationship with the Crown
SON has signed numerous treaties with the Crown. These treaties are foundational promises and
commitments that created a sacred and enduring relationship between SON and the Crown that
exists to this day. These treaties are solemn agreements that allow others to share the use of
SON lands while protecting and preserving SON rights to use and rely on those lands for all time
and in the ways they always have.
Notable among the treaties and commitments made by the Crown to SON is the Royal
Proclamation of 1763. The Proclamation was a promise by the Crown (in the person of King
George III) to protect Indigenous lands, including the SON Territory, from encroachment by
non-Indigenous settlers. The Proclamation was issued at a time when Indigenous people held the
balance of power in the Great Lakes region, and clearly recognized Indigenous ownership of
their traditional territory as a pre-existing interest that co-existed with any assertion of Crown
“sovereignty.”
In 1764, Crown representatives met with more than 1,500 Anishinaabek Chiefs and warriors at
Niagara Falls, including the leaders of what would become SON. The Royal Proclamation was
explained as a fundamental commitment to treat Indigenous peoples with honour and justice. It
was stated that the Crown only required the “eastern corner” of the Great Lakes, and that the
Anishinaabek would flourish with the British as their allies. These commitments—called the
Treaty of Niagara—were entered into as an agreement between equals and sealed by the delivery
of two wampum belts.
After the Treaty of Niagara, SON’s ancestors signed a number of other major treaties with the
Crown. In these treaties, the Crown recognized SON rights throughout its Territory and set aside
large unceded communal lands for its exclusive use and occupation. Of particular significance
are Treaties 45½ and 72. Treaty 45½ was signed in 1836 under the threat of ever increasing
encroachment by non-Indigenous settlers and the government's professed inability to prevent it.
In 1854, Treaty 72 was entered into under similar circumstances of encroachment on SON
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Territory by settlers and was again signed in return for the same promises by the Crown to
protect SON land and interests.
SON’s Aboriginal and treaty rights throughout its Territory have also been recognized in
numerous more recent agreements with the Crown. These include a series of negotiated
agreements with the Crown in respect of SON commercial fishing rights within its Territory.
They also include a 2010 agreement between SON and Ontario’s then Ministry of Energy and
Infrastructure recognizing the rights of SON in its Territory and setting out a number of
protection and accommodation measures relating to energy development initiatives within the
SON Territory.3
SON’s rights have also been recognized in constituting documents for major environmental
assessment processes in the SON Territory, including by the Canadian Nuclear Safety
Commission (“CNSC” or “Commission”) for the review of Ontario Power Generation’s Inc.’s
(“OPG”) proposed deep geologic repository for low and intermediate-level waste (the “DGR
Project”),4 and Bruce Power’s earlier proposed application for a new nuclear power plant.
SON’s rights and place in the Territory are also the basis for historic commitments from OPG
and the Nuclear Waste Management Organization (“NWMO”) that allow the SON communities
to decide the future of nuclear waste management within their Territory.5
Further, SON has asserted claims to some lands and lakebeds in the SON Territory in two
separate legal actions currently before the courts. The first claim is for a return of certain lands
still owned by the Crown within the Saugeen Peninsula that were purportedly surrendered under
Treaty 72. The claim is based on the Crown’s failed promise in Treaty 45½, and breach of its
fiduciary duty to protect SON’s lands from encroachment by non-Indigenous settlers.

3

Agreement Between Her Majesty the Queen in Right of Ontario as Represented by the Minister of Energy
and Infrastructure and the Saugeen Ojibway Nations, 14 January 2010 (“MEI Agreement”).
4
Agreement to Establish a Joint Review Panel for the Deep Geologic Repository Project by Ontario Power
Generating Inc. Within the Municipality of Kincardine, Ontario, announced 26 January 2009.
5
Letter from Tom Mitchell, President and CEO of Ontario Power Generation, to Chief Arlene Chegahno,
Chippewas of Nawash Unceded First Nation, and Chief Randall Kahgee, Saugeen First Nation, 7 August 2013
(“OPG 2013 Commitment Letter”). Letter from Ken Nash, President and CEO of the Nuclear Waste Management
Organization, to Chief Greg Nadjiwon, Chippewas of Nawash Unceded First Nation, and Chief Vernon Roote,
Chippewas of Saugeen Fist Nation, 30 May 2016 (“NWMO Commitment Letter”).
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The second claim is for a declaration of SON’s Aboriginal title to the lakebeds of Lake Huron
and Georgian Bay within the SON Territory. These lakebeds were never identified or negotiated
as part of SON’s historical Treaties with the Crown and consequently, were not subject to
surrender.
2.2.

The Central Place of Fishing in SON Culture and Economy

SON and its ancestors have been fishing within the SON Territory, in the waters of Georgian
Bay and Lake Huron, for sustenance and as the basis of trade and commerce for hundreds of
generations. Fishing is a fundamental aspect of the SON as a people and is integral to the SON
culture and to SON belief systems. As explained by former Councillor Paul Jones:
The fishery and the lands are part of who I am. The lands and waters are inseparable from
me as an Annishnabe person. My family and our oral histories have shaped me as an
Annishnabe person. My family has conducted ceremonies on the waters and the ice when
the water is covered. Our belief is that the waters, trees and lands all have spirits, and that
these spirits are interconnected. For example, when our people fish, we share in the catch.
Our people watch the harvest. Our children see the fishermen return with their catch and
share in the process. We have ceremonies to the creator for the lands and waters of which
we are a part. Our feasts celebrate the fishery, and our connections to the waters and the
lands that surround it.6
The preservation of the SON fishery has been a constant and singular concern for SON, and the
SON people have struggled to protect their right to continue fishing as they always had. In the
1993 landmark R v Jones and Nadjiwon decision, Justice Fairgrieve recognized and affirmed that
right under s.35 of the Constitution Act, 1982:
The Ojibway in that area were involved in a very productive fishery from, as is said, time
immemorial. Specifically, the evidence established that they made use of numerous
fishing stations on both sides of the peninsula, including the islands immediately offshore
from the present Saugeen Ojibway reserves located at Cape Croker on the east side and
Saugeen on the west. Their fishing was not prosecuted by individual fishermen merely to
feed their own families, but rather was a community-based, collective activity in which
the benefits were shared amongst the members of the community generally and directed
to the subsistence of the group as a whole. Moreover, the Crown concedes, their fishing
operation is accurately described as "commercial" in nature.7

6
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Affidavit of Paul Jones, 15 August 2013, para. 15 (“Paul Jones Affidavit”). Attached as Appendix O.
R v Jones and Nadjiwon, [1993] 3 C.N.L.R. 182.
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Although the courts and the Crown have now come to recognize SON’s fishing rights, this
recognition was only achieved through years of political and legal struggle. For decades, SON
fishers were systematically prevented from exercising their rights and carrying out an economic
activity that had sustained SON people for countless generations. In the 1980s, the SON
communities were consistently excluded from the waters of their Territory and were prosecuted
for even attempting to exercise their rights.8 In one case, eleven Nawash fishermen including the
Nawash Chief and Elders were forced to stand for 45 minutes as the Justice of the Peace lectured
them about their fishing activities. The fishermen were portrayed as thieves, greedily taking too
many fish, and were subjected to fines totaling $32,000 plus jail time ($200 and 30 days for one
fisherman who caught 9 fish). It was such occurrences that ultimately led the Nawash Band
Council to make the decision to divert resources out of its very limited programs and services
budget to support then Chief Jones and Mr. Nadjiwon in the case which led to the recognition of
SON’s fishing rights. The cost of defending Chief Jones and Mr. Nadjiwon was almost
$500,000.
Since the R v Jones and Nadjiwon decision, SON has worked hard to rebuild the fishery. As a
direct result of this judicial affirmation of SON's fishing rights, SON has entered into a series of
negotiated agreements with the Government of Ontario:
Our position was simple: while we did not need an agreement to fish, an agreement
would stabilize our relationship with the Crown and bring some peace to our
communities. It would also help us rebuild our fishery, reversing years of damage.9
On June 22, 2000, SON signed its first fishing agreement with Ontario’s Ministry of Natural
Resources and Forestry (“MNR”) and Indian and Northern Affairs Canada. While this
agreement provided some measure of protection, it did not create sufficient mechanisms for SON
to rebuild their commercial fishery and "restore [the SON] fishery to the centerpiece of [SON]
culture."10
In April 2011, SON and Ontario began negotiations towards a substantive fishing agreement that
would ensure enduring protection of both the SON right to fish and the resource itself. On

8
9
10

See generally the Paul Jones Affidavit.
Ibid, para. 61.
Ibid, para. 105.
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August 27, 2011, SON and MNR executed a foundational Framework Agreement to assist the
parties in negotiating a long-term substantive fishing agreement, including the recognition of the
government to government relationship between Ontario and SON, economic measures to build
the SON commercial fishery and restore it to its central place in the SON economy, and various
governance and resource management provisions.11
On January 24, 2013, SON signed a final substantive Agreement with MNR, incorporating and
implementing the commitments and obligations contained in the August 2011 Framework
Agreement.12 Attached here for reference is a map indicating SON fishing zones, including
Zone 1 surrounding the Bruce Nuclear site.13 Importantly, the January 2013 Agreement also
contained provisions for SON and Ontario to work collaboratively to rebuild the SON fishery by
creating a high value, vertically integrated fishery with the aim of maximizing economic benefit
to the SON communities. The significance of these efforts is that:
[P]roperly implemented over the long term, this economic working group can restore our
fishery, undoing the effects of our historical exclusion, and make it a center piece of our
economy, as it once was ... Our fishing agreements with Ontario set out the foundation
for SON, working with Ontario, to rebuild our fishery from the decades' long history of
destruction caused by encroachment by European settlers and government actions. This
long process of rebuilding is now beginning. Under the 2013 Agreement, for the first
time, we can and will restore the fishery to its rightful place within our economy so that it
will no longer be the case that only a few fishermen can survive from fishing, but rather
that many SON members will be support[ed] by our fishery, whether through catch,
assessment, processing, marketing or distribution.14
It must be noted that despite these recent efforts to rebuild the commercial fishery and maximize
economic benefit, to the SON people the value of their fishery—even their commercial fishery—
cannot be understood in simple economic terms. As former Councillor Jones said:
… The right for any SON member to go to the water to catch a fish to feed his or her
family, or to make a living, is a right that cannot be assigned an economic value. Rather,
it is fundamental to who we are as a people ... [t]hese lands and waters are part of our

11
12
13
14

Ibid, paras. 75-81.
Ibid, para. 85.
See Appendix P.
Paul Jones Affidavit, para. 92.
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belief system; they are not just 'rights' which are inalienable to our people. This is
engrained in our prayers to the creator in regard to the spirits in the lands and waters.15
SON has undertaken enormous efforts politically and legally to protect its rights and the fishery
itself. SON has intervened in almost every significant regulatory proceeding respecting
industrial projects and plans that stood to affect the waters, fish, or fish habitat of Lake Huron
and Georgian Bay.
It is the view of SON that their commercial fishery is the basis of a renewed economy for their
people and communities. They have fought many decades to protect their right and the resource.
SON has just now created the conditions that will allow them to restore their fishery:
Our goal is to preserve our ability to live off our fishery, as our people always have. The
fight for our inherent aboriginal and treaty rights has come at an enormous cost to our
communities. But today, for the first time in our recent history, we believe we are on the
road to rebuilding our fishery because of 150 years of work and a newly signed 2013
Substantive Fishing Agreement SON negotiated with the Province of Ontario. We are
doing so primarily under the terms of that Agreement, while at the same time another arm
of the Ontario government is seeking to bury nuclear waste within hundreds of meters
from our waters and important spawning grounds.16
2.3.

SON’s Stewardship Rights and Obligations

SON has asserted and proven Aboriginal and treaty rights throughout its Territory and continues
to rely on this Territory for its economic, cultural, and spiritual survival. SON asserts its
Aboriginal and treaty rights fundamentally entitle its members to be sustained by the lands,
waters, and resources of their Territory, and this includes the right to protect and preserve their
Territory to ensure that it will be able to sustain its future generations.17
The identity of the SON as a Nation, and the members as Anishinaabek people, is manifestly
dependent on their connection to the lands and waters of their Territory. The SON people define
themselves by their bond to their ancestral home in the Territory, and by their physical
connection to the land, water, flora, and fauna. Former Councillor Jones recounted how his
father explained the SON connection to their lands and waters:

15

Ibid, para. 20.
Ibid, para. 8.
17
Saugeen Ojibway Nation Statement of Rights and Concerns, 18 June 2008 (“SON Statement of Rights”).
Attached as Appendix M.
16
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My elders told me that our land is sacred to all the Ojibway. Anishinaabek surround the
Great Lakes. I heard stories of how the Ojibway used to have their sacred ceremonies on
the Bruce Peninsula. When they had their sacred ceremonies they could hear the
heartbeat of the earth- the waves at Lake Huron against the Bruce Peninsula.18
Former Chief Randall Kahgee of the Saugeen First Nation community deposed, "our people and
communities rely on our Territory for our cultural identity—the Saugeen Ojibway people and
our culture cannot be separated from this place."19 Former Chief Kahgee quoted Professor
Darlene Johnston, a SON member from the Chippewas of Nawash Unceded First Nation
community, who gave expert testimony at the Ipperwash Inquiry. She said: "for the
Anishnaabeg, the Great Lakes region is more than geography. It is a spiritual landscape."
SON members, like other Anishinaabek people, identify the land as “Mother Earth.” They
understand the soil, rocks, air, and water as having life and real agency. As will be shared by
Community Elder Miptoon during oral hearings, this is not simply mythology for SON members.
The land, as the source of all life-sustaining gifts, deserves the utmost care and respect. Noted
SON Elder and author Basil Johnston wrote: “Just as the Anishnabeg saw the sun as a symbol of
the fatherhood of man, so they saw in the earth, motherhood. A woman, by a singular act with a
man conceives and gives birth to new life. … As a woman deserves honour and love for her gift
of life, so does the earth deserve veneration.”20 Potawotami biologist and author Robin Wall
Kimmerer, who bridges the gap between Indigenous and Western science, described it this way:
In the indigenous worldview, a healthy landscape is understood to be whole and generous
enough to be able to sustain its partners. It engages land not as a machine but as a
community of respected non-human persons to whom we humans have a responsibility.
Restoration requires renewing the capacity not only for “ecosystem services” but for
“cultural services” as well. Renewal of relationships includes water that you can swim in
and not be afraid to touch. Restoring relationship means that when the eagles return, it
will be safe for them to eat the fish. People want that for themselves too. Biocultural
restoration raises the bar for environmental quality of the reference ecosystem, so that as
we care for the land, in can once again care for us.21

18

Paul Jones Affidavit, para. 3.
Randall Kahgee Affidavit, para. 44.
20
Basil Johnston, Ojibway Heritage (Toronto, Ontario: McClelland & Stewart, 1976), p. 24 (“Ojibway
Heritage”).
21
Robin W. Kimmerer, Braiding Sweetgrass (Minneapolis, Minnesota: Milkweed Editions, 2013), p. 338.
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SON asserts that it has a foundational right to act as “stewards” of its lands and waters to ensure
that they can continue to sustain their cultural and spiritual survival.22 As will be shared by
Community Elder Miptoon orally, Anishinaabek people owe the land a duty of care and respect
in return for its sustaining all humans. The term “stewardship” attempts to capture the profound
sense of obligation that Anishinaabek hold to the land, and consequently to other community
users of the land. Anishinaabek people demonstrate respect for plants, animals, and Mother
Earth, not only in ceremony and language, but also by carefully managing the gifts, and not
“resources,” the land offers. It is for this reason that all those responsible for making decisions
about the care of the land, including the Commission, must seek wisdom and carry out their
responsibilities with humility.
For centuries, the Anishinaabek people, including the ancestors of SON, exercised their
stewardship obligations through established custom and practice. Hunting, fishing, farming,
trapping, and sugar production were conducted in areas assigned by the ogimaa, the community
leader. These areas were assigned to community members in such a way as to avoid overuse of
the land and to maintain a peaceful community:
[H]istorical and anthropological evidence also demonstrate proprietorship over other
resources, such as fish and firewood, as well as ricing and sugarbush areas. The
proprietorship ogimaag inherited was not a fee-simple ownership as Anglo Americans
understood land ownership; rather it was a governorship or stewardship of the usufruct
resources the band lands provided for residents. The ogimaag and councils carefully
distributed these resources among families in order to limit conflict both between and
within their villages.23 [underline added]
This tradition of caring for the land, being stewards of its use, continues for SON people to this
day, with the individual community Councils and SON Joint Council actively managing land use
on the reserves and maintaining and asserting SON’s right to act as stewards throughout its
Territory.
The Anishinaabek people consider those alive today to have the smallest portion of rights to the
Territory. The life span of living members is much shorter than that of combined future

22

SON Statement of Rights, para. 8.
Cary Miller, Ogimaag: Anishinaabeg Leadership 1760-1845 (Lincoln, Nebraska: University of Nebraska
Press, 2010), p. 94.
23
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generations. Consequently, SON has a profound duty to act as trustees for its future generations.
Basil Johnston wrote:
The unborn are entitled to the largesse of the earth, no less than the living. During his life
a man is but a trustee of his portion of the land and must pass on to his children what he
inherited from his mother. At death, the dying leave behind a mantle that they occupied,
take nothing with them but a memory and a place for others to come. Such is the legacy
of man: to come, to live, and to go; to receive in order to pass on.24
The rights that SON asserts as fundamental to its continued reliance and identity with its
Territory, including the right of stewardship, are recognized and supported by the United Nations
Declarations on the Rights of Indigenous People (“UNDRIP”). Canada has now fully committed
to implementing UNDRIP and ensuring federal laws support and are consistent with its
provisions.25 Of particular relevance:
Article 25
Indigenous peoples have the right to maintain and strengthen their distinctive spiritual
relationship with their traditionally owned or otherwise occupied and used lands,
territories, waters and coastal seas and other resources and to uphold their responsibilities
to future generations in this regard.26
Article 29
1. Indigenous peoples have the right to the conservation and protection of the
environment and the productive capacity of their lands or territories and resources. States
shall establish and implement assistance programmes for indigenous peoples for such
conservation and protection, without discrimination.
2. States shall take effective measures to ensure that no storage or disposal of hazardous
materials shall take place in the lands or territories of indigenous peoples without their
free, prior and informed consent.
3. States shall also take effective measures to ensure, as needed, that programmes for
monitoring, maintaining and restoring the health of indigenous peoples, as developed and
implemented by the peoples affected by such materials, are duly implemented.”27

24

Ojibway Heritage, p. 25.
Canada has, for example, announced its support for Bill C-262, An Act to ensure that the laws of Canada
are in harmony with the United Nations Declaration on the Rights of Indigenous Peoples, 1st Sess, 42nd Parl, 2016.
26
UN General Assembly, United Nations Declaration on the Rights of Indigenous Peoples: resolution /
adopted by the General Assembly, 13 September 2007, art. 25.
27
Ibid, art. 29.
25
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Article 32
1. Indigenous peoples have the right to determine and develop priorities and strategies for
the development or use of their lands or territories and other resources.
2. States shall consult and cooperate in good faith with the indigenous peoples concerned
through their own representative institutions in order to obtain their free and informed
consent prior to the approval of any project affecting their lands or territories and other
resources, particularly in connection with the development, utilization or exploitation of
mineral, water or other resources.
3. States shall provide effective mechanisms for just and fair redress for any such
activities, and appropriate measures shall be taken to mitigate adverse environmental,
economic, social, cultural or spiritual impact.28
As will be explained below, the historical, ongoing, and future operations of the nuclear industry
within SON Territory have had and will continue to have profound impacts on SON rights,
including the right of SON to effectively act as stewards and protectors of its Territory. Without
full participation by SON in critical decisions respecting the industry through meaningful
consultation and accommodation processes, SON is barred from fulfilling its profound cultural
obligations as keepers of the land—a fundamental violation of its rights.
2.4.

The History of Nuclear Power in SON Territory

In the 1960s, decisions were made to build a nuclear facility at Douglas Point. Those decisions,
which first brought nuclear industrialization to the SON Territory and forever changed it, were
made without any consultation or involvement of the SON people whatsoever. SON was also
not consulted about subsequent decisions to intensify that development through the construction
of the world’s largest nuclear facility and the construction of the Western Waste Management
Facility that would house all low and intermediate-level nuclear waste from OPG owned
reactors, in addition to 40% of Canada’s used nuclear fuel.
In an effort to change that history of exclusion, SON has taken every opportunity in recent years
to engage with proponents and governments respecting proposals for new projects. SON has
pushed in all instances to ensure that proposals and applications are reviewed at the highest
possible standards and that potential impacts to the SON Territory and on the constitutionally28

Ibid, art. 32.
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protected Aboriginal and treaty rights of SON, described above, are fully considered and
accommodated.
In 2006, when Bruce Power applied to build four new nuclear reactors at the Bruce site, SON
engaged in a lengthy consultation and accommodation process with the federal Crown to ensure
that the proposal would be reviewed through a robust process that would focus on the project’s
potential impacts on SON. That engagement proved successful, and the Joint Review Panel
Agreement,29 which included the CNSC as a party, identified SON specifically as having a
unique interest in the Territory and the proposal. It also set out a new mandate—beyond the
statutory requirements of the Canadian Environmental Assessment Act30 and the Nuclear Safety
and Control Act31 (the “NSCA”)—requiring the joint review panel to take information in support
of ongoing consultation efforts between SON and the Crown.
Around the same time, SON engaged with the CNSC staff on OPG’s proposed DGR Project to
ensure that it too would be assessed at the highest possible standards, and that the impacts on
SON would again form a central component of the review. The project was reviewed through an
extensive joint review panel process consisting of 33 hearing days over the course of two years.
SON also engaged directly with OPG and in 2013 secured a historic commitment from OPG that
it would not proceed with its proposed DGR Project in the SON Territory without the support of
the SON communities32—a commitment which the Crown recently described as “an example of
how reconciliation practices can be implemented on the ground.”33 OPG also committed to
addressing legacy issues relating to its nuclear facilities in SON Territory. SON has since been
working with OPG collaboratively and constructively under that commitment.
More recently, SON obtained a similar commitment from NWMO that it will not select a site for
a deep geological repository for Canada’s used nuclear fuel waste, in the SON Territory, without
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the consent of the SON communities.34 That commitment, again, was secured after many years
of hard work and engagement between SON and the NWMO.
SON has also entered into a historic agreement with Ontario, referenced above, respecting the
protection of the SON Territory. In 2010, SON and the then Ministry of Energy and
Infrastructure in Right of Ontario committed through the “MEI Agreement” to build a new
positive relationship to reflect and address SON concerns about existing and future energyrelated projects in SON Territory and to allow for the development of future projects in ways that
are respectful of, and accommodate, SON rights.35 That agreement speaks directly to the
complex challenges posed by the nuclear industry within SON Territory and commits the Crown
in Right of Ontario to participate in consultations towards the resolution of those issues. With
respect to nuclear development, the agreement acknowledges that the resolution of issues arising
from the historical, current, and future operations of the Bruce site will be complex and will
require the participation of multiple parties, including SON, Ontario, Canada, Bruce Power,
OPG, and the NWMO. The agreement identifies consultation and accommodation processes as
the appropriate mechanism for addressing the future of nuclear projects and facilities in SON
Territory.
2.5.

SON’s Concerns with the Bruce Nuclear Generating Station

In the last twenty years, SON and its leadership have made tremendous efforts to ensure that the
ongoing operations of the Bruce facility are protective of the SON Territory, and that the
physical, radiological, and chemical impacts of the plant are credibly understood and carefully
managed.
A primary concern of SON’s has been, and continues to be, the interaction between the facility
and the waters of Lake Huron. Each year, the facility’s once-through cooling system draws
several trillion litres of water from Lake Huron, warming it by as much as 13 C before releasing
it back into the environment. That system harms fish through physical disturbances,
impingement and entrainment, and thermal effects. The reality of these adverse effects is
universally acknowledged. CNSC staff have previously described the impingement and

34
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entrainment effects of the facility as follows:
…. the ongoing losses of thousands to tens of thousands of adult and juvenile fish
(impingement) and millions to tens of millions of fish eggs and larvae and aquatic benthic
invertebrates (entrainment) involvement at least 15 species combined. One of the species
impinged in very low numbers in recent years is a SARA species (deep-water
sculpin)…36
Similarly, a representative of Environment and Climate Change Canada (“ECCC”) has described
the risks associated with the thermal plume created by nuclear power plants as follows:
Canada’s nuclear power plants utilize once-through cooling technology that relies on a
large water body as heat sinks. Once-through cooling is an efficient, low cost method of
condensing steam back to liquid in the power generation industry. However, it is
becoming apparent that there may be ecological risks associated with the often extensive
thermal plumes created by the large volumes of cooling water discharged by nuclear
power plants.37
SON has participated in numerous proceedings during the last fifteen years and consistently
engaged with Crown representatives, regulators, and Bruce Power to advocate for more robust
and credible assessments of these impacts.
In 2001, Bruce Power initiated an environmental assessment respecting its intention to restart
two of its reactors (Units 3&4). SON was extremely concerned about the manner in which
ecological effects on lake whitefish had been ignored in the application, and in particular, those
identified through a multi-party research initiative (the WINGS Project). SON filed detailed
submissions critiquing the work of Bruce Power and CNSC staff and attended the one-day
hearing into the screening report in Ottawa on December 12, 2002. The Commission ultimately
decided that the interests and concerns of SON could be addressed through a follow-up
monitoring program as a condition of the approval. A Lake Huron Whitefish Follow-up
Monitoring Program (the “FUMP”) was initiated as a result, which was later incorporated into
the FUMP for the Bruce A Refurbishment for Life Extension and Continued Operation Project.
SON and its advisors participated actively in the early part of the implementation of the FUMP,
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but later withdrew from active participation, largely because of a concern that the goals and
implementation of the program were no longer able to address the key questions of SON. In
particular, SON was concerned that the FUMP would not address key questions respecting the
impact of the Bruce facility on the total ecology of Lake Huron, and specifically, questions about
populations of Lake Whitefish and the impacts on those various populations.
SON raised these concerns with the Commission when in 2008 Bruce Power sought to refuel and
restart two refurbished reactors (Units 1&2). As a result of SON’s submissions, the Commission
imposed on Bruce Power a requirement that it undertake studies that would satisfactorily answer
the questions and concerns of SON. At page 7 of its decision, the Commission wrote: “the
Commission directs CNSC staff and Bruce Power to continue to work with the Saugeen Ojibway
Nation in order to address the Saugeen Ojibway Nation’s concerns regarding the whitefish
follow-up monitoring as expeditiously as possible.”38 Following from the Commission’s
decision, in 2009, SON and Bruce Power negotiated terms and initiated a research program
called the “Collaborative Lake Whitefish Research Program.” That research program was
carried out between 2011 and 2015, but has yielded mixed results. From SON’s perspective, the
program suffered operational challenges that precluded effective collaboration and resulted in a
set of discreet, non-integrated studies, by researchers from different institutions. Further, while
some useful new data appear to have been collected, from SON’s perspective, and based on the
studies that SON had more direct involvement with, the studies have raised more questions than
they have answered but suggest useful directions for necessary future research.
Although SON representatives stopped their active participation in the FUMP process in
approximately 2007 for the concerns set out above, SON continued to monitor the progress and
implementation of the FUMP. In July 2011, Bruce Power distributed to regulatory agencies,
SON, and stakeholders a draft of its Entrainment and Impingement Monitoring Plan
(“Monitoring Plan”). On October 5, 2011, SON technical experts from the University of
Guelph—at the request of SON—reviewed the document and filed a list of 296 concerns with
the Monitoring Plan. The concerns addressed many topic areas including, for example,
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deficiencies in sampling design and the definition of key terms, problematic assumptions with
respect to population discrimination, and a lack of supporting documentation.
Subsequently, in spring 2012, Bruce Power released a revised draft of the Monitoring Plan and,
in a letter sent to SON technical experts, stated that SON input and comments had been
incorporated into the revised Monitoring Plan. However, a review of the revised Monitoring
Plan by the SON experts revealed no reference to the 296 comments or explanation as to how the
comments had been addressed. In a report evaluating the adequacy of Bruce Power’s response to
each of the 296 comments, SON experts concluded that only 16 of the 296 comments had been
dealt with effectively, and stated “[t]he University of Guelph Team remains seriously concerned
that the vast majority of their comments (280/296 = 94.6%) were either ignored by Bruce Power,
or were responded to in a manner that did not deal effectively with the issues and concerns that
were raised.” 39 That report was circulated to Bruce Power and CNSC staff.
CNSC staff have acknowledged the concerns articulated in the October 5, 2011 submission and
CNSC staff and SON have now begun engagement to develop a process to systematically
address the concerns raised in that submission. To date, however, SON’s concerns remain
unresolved and Bruce Power’s impingement and entrainment monitoring efforts continue to
suffer from the deficiencies identified by SON. As explained below, until these critical gaps in
data and analysis can be filled, SON’s position remains that no credible conclusions can be
drawn regarding the population-level effects of impingement and entrainment.
SON has also been engaged directly with Bruce Power regarding the thermal effects of the Bruce
facility. Current engagement between SON and Bruce Power on thermal effects began with
Bruce Power’s application to the Ontario Ministry of the Environment and Climate Change
(“MOECC”) for an amendment to its Thermal Environmental Compliance Approval (“ECA”) to
increase the temperature limit on Bruce Power’s discharge. SON opposed the change on the
basis that there was insufficient data to support the conclusion that the change would have no
adverse effect on the natural environment. MOECC has not yet granted Bruce Power a
Steve Crawford, Dan Gillis, Robert Hanner, and Andrew Binns, “Saugeen Ojibway Nation-Bruce Power
(SON-BP) Collaborative Lake Whitefish Research Program, University of Guelph Team Comments Regarding
‘Bruce A Refurbishment for Life Extension and Continued Operations Environmental Assessment Followup
Program - Draft Operations Phase Impingement and Entrainment Monitoring Plan,’” 5 October 2011 (“the 296er”).
Attached as Appendix G.
39
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permanent amendment. Instead, Bruce Power is operating under a temporary amendment, and
has been directed by MOECC to work with SON to resolve any “environmental issues from the
ECA application… that may specific impact on [SON’s] Aboriginal and treaty rights.”40 SON’s
engagement with Bruce Power and MOECC is ongoing and SON continues to have unresolved
concerns respecting the impacts from Bruce Power’s thermal discharge.
2.6.

SON’s Concerns with the Refurbishment Project

Since SON first learned of the Refurbishment Project, SON has been clear about its deep
concerns with the project. From SON’s perspective, the Refurbishment Project represents a
rebuilding of the facility so that it can operate for another 50 years—essentially, a doubling of
the life of the facility. To SON, this represents one of the most significant projects ever
proposed in SON Territory and is as significant to SON’s future as the initial decision to build
the facility in the Territory. It is a multi-billion dollar, multi-year project, that is expect to extend
the operating life of the Bruce Nuclear Generating Station until 2064, and will lead to the
continued, and potentially increasing, degradation of the environment of the SON Territory for
the next fifty years. It will certainly have significant and enduring impacts on the rights and
interests of the SON people.
SON has also been clear that the project can only proceed after there has been a full and robust
review process to consider its potential impacts on SON rights, and deep consultations with the
Crown to ensure necessary accommodation measures are in place. In a meeting on February 27,
2017, between SON and CNSC staff before Bruce Power had submitted its application, SON told
CNSC staff that it was deeply concerned that the project could proceed without a full
environmental assessment under Canadian Environmental Assessment Act, 201241 (“CEAA,
2012”). SON told CNSC staff that they would need to work together with SON to plan a robust
process capable of satisfying SON’s concerns if the review was going to proceed under the
NSCA. In September 1, 2017, without any consultation with SON or follow up to the discussions

40

Letter from the Ontario Ministry of the Environment and Climate Change to Kathleen Ryan, Territorial
Resources Coordinator for the Saugeen Ojibway Nation, 15 July 2016.
41
S.C. 2012, c. 19, s. 52.

19

between SON and CNSC staff, CNSC announced dates for a hearing to consider the licence
renewal application under the NSCA a mere six months after the announcement.
SON held two subsequent meetings with CSNC staff, the first in September and the second in
October. In both cases, SON hoped that there could be serious and meaningful discussions about
the concerns SON had been raising with respect to the proposed review process and how CNSC,
as the Crown, would address those concerns. Instead, during the first meeting, on September 12,
2017, SON was told by CNSC staff that the process had already been determined—that is,
SON’s representatives were told that “the train had already left the station” and would not be
called back. Even though SON was told there was still room to talk about its concerns, SON’s
representatives left that first meeting feeling that CNSC staff had closed the door to meaningful
discussion, and that their strategy moving forward would not be to change the CNSC’s process,
but to manage SON’s concerns. The second meeting, on October 19, 2017, was more
productive, but the discussion did not produce any substantive proposals on how SON’s concerns
could be addressed or how the proposed process could be modified to accommodate them.
On November 14, 2017, SON wrote to the Commission directly to express its concerns that the
review process planned would not be capable of satisfying the Crown’s constitutional obligations
and to request an adjournment of the hearings.42 Specifically, SON submitted that the process
announced by the Commission would not leave SON with sufficient time to engage with the
issues raised by the application, for Bruce Power to remedy gaps in its application respecting the
assessment of impacts and evaluation of mitigation measures, or for the Crown to address SON’s
concerns with the project. The Commission denied SON’s request and directed SON and CNSC
staff to work together to address SON’s concerns.43
SON has been working with CNSC staff since. That engagement has confirmed what SON
suspected—namely, that it would not be possible for the Crown to substantively satisfy SON’s
concerns in the short time made available prior to the licence renewal and refurbishment
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authorization hearings. SON has engaged in discussions with CNSC staff more recently on
potential procedural mechanisms that might frame an acceptable path forward by ensuring that
there is a clear commitment and plan for addressing SON’s concerns. To be clear, these
discussions have sought only to define potential procedural safeguards and commitments. No
adequate accommodations of SON concerns have yet been provided. This is explained in section
5.2 below.
SON maintains that the current regulatory review process has provided insufficient time for a full
and meaningful review of the application by SON, and has provided insufficient time for a
meaningful consultation process between SON and the Crown with respect to the licence
renewal and Refurbishment Project.
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3.

LEGISLATIVE AND COMMON LAW REQUIREMENTS FOR APPROVAL

Bruce Power requests, as part of its current licence renewal application, Commission approval to
carry out certain activities as part of a major Refurbishment Project of six of its nuclear reactors,
which it refers to as its Major Component Replacement project. SON submits that there are
both legislative and common law requirements that must be met by the Commission as it
considers whether to grant Bruce Power the authorizations it seeks with respect to its proposed
Refurbishment Project.
3.1.

Legislative Requirements44

Section 24(4) of the NSCA sets out the Commission’s legislative responsibilities in connection
with Bruce Power’s application. It requires that the Commission ultimately be satisfied that the
licensee will “make adequate provision for the protection of the environment:”45
24(4) No licence shall be issued, renewed, amended or replaced — and no authorization
to transfer one given — unless, in the opinion of the Commission, the applicant or, in the
case of an application for an authorization to transfer the licence, the transferee
(a) is qualified to carry on the activity that the licence will authorize the licensee
to carry on; and
(b) will, in carrying on that activity, make adequate provision for the protection of
the environment, the health and safety of persons and the maintenance of national
security and measures required to implement international obligations to which
Canada has agreed.
Here, prior to granting a renewal of Bruce Power’s operating licence, which includes
authorization to carry out steps in furtherance of its Refurbishment Project, the Commission must
be satisfied that Bruce Power has made adequate provision for the protection of the environment
in relationship to that project.
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Additional legislative and regulatory requirements pertain to how the requirements of s.24(4) of
the NSCA must be fulfilled. In particular, REGDOC 2.9.146 outlines the regulatory requirements
that guide CNSC’s fulfillment of its environmental protection obligations. It includes as a
“guiding principle” a commitment to “respect the precautionary principle:”
For each facility or activity that has direct interactions with the environment, the CNSC
must determine that the licensee or applicant has made adequate provision for the
protection of the environment. The applicant or licensee's licence application shall
demonstrate (through performance assessments, monitoring or other assessments) that
their environmental protection measures:
…
•

respect the precautionary principle, the “polluter pays” principle, and the concepts
of pollution prevention, sustainable development and adaptive management

SON submits, and will explain below, that the current application contains serious and material
deficiencies that prevent the Commission from concluding, or accepting CNSC staff conclusions,
that Bruce Power has made “adequate provisions for the protection of the environment” in
relation to its Refurbishment Project. Further, SON submits that regulatory requirements for the
CNSC to fulfill its mandate under the NSCA in a manner that respects the precautionary principle
have not been met, in particular, due to Bruce Power’s failure to consider available mitigation
measures or provide a mitigation measures plan.
3.2.

Common Law Requirements - s.35 Duty to Consult
3.2.1. The Duty to Consult

In addition to legislative requirements that fall on the Commission and CNSC staff under the
NSCA, there are “super-added” and constitutionally based requirements imposed by the common
law on the duty to consult and accommodate. The duty to consult is a well-established principle
in Canadian law. The Crown has a duty to consult and, where appropriate, accommodate when
the Crown contemplates conduct that might adversely impact potential or established Aboriginal
and treaty rights. The level of consultation required must be determined on a case-by-case basis
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and is proportionate to: (1) “a preliminary assessment of the strength of the case supporting the
existence of the right” and (2) “the seriousness of the potentially adverse effect upon the right.”47
SON’s position has been clear since the Refurbishment Project was first announced that the
proposal stands to have serious impacts on SON’s rights and interests and that the obligations
resting on the Crown in this case fall at the highest levels on the spectrum. The Refurbishment
Project, which will allow for the continued operation of six nuclear reactors in the heart of the
SON Territory, will have serious and lasting impacts on established SON rights and the SON
Territory including:
•

Cumulative and adverse impacts and stress on the waters and aquatic life in SON
Territory over the next four to five decades;

•

Continued and increasing nuclear waste generation in the SON Territory;

•

Increased duration of risk of accidents and malfunctions posed to SON lands, waters and
people;

•

Ongoing impacts and risks to SON identity and connection to the land and use of the land
for cultural, spiritual, and sustenance purposes;

•

Socio-economic impacts relating to the SON commercial fishery and tourism economies;
and

•

A many decades long delay in the decommissioning of the facility and abatement of
ongoing environmental impacts.

SON submits that the strength of SON’s Aboriginal and treaty rights assertions, confirmed by
both the courts and through multiple agreements with the Crown, and the seriousness of the
impacts from the Refurbishment Project, not only trigger a duty to consult, but place that duty on
the highest end of the spectrum.
3.2.2. Crown Obligations under the Duty to Consult
SON submits that the significance of the Refurbishment Project, and its potential long-term
impacts on SON rights and interests places a significant obligation on the Crown, as represented
by the Commission, CNSC staff, and other federal Crown agents, to understand and
accommodate SON’s concerns with respect to the Refurbishment Project.
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SON does not accept CNSC staff conclusions48 on the scope of the duty owed to SON with
respect to the Refurbishment Project and submits CNSC staff have mischaracterized the nature
and potential impacts of the Refurbishment Project and fundamentally misunderstood the law
with respect to the duty to consult.
In their Commission Member Document, CNSC staff have suggested that because the Bruce
Nuclear Generating Station is an existing facility, any duty to consult that exists falls “at the low
end of the spectrum.”49 Their conclusion rests on the assertion that the Refurbishment Project
represents a “brownfield project” that will introduce no “novel adverse impacts.” CNSC staff
seek to rely on the Rio Tinto decision in which the Supreme Court of Canada held that the duty
to consult attaches to “novel adverse impacts” flowing from the specific Crown proposal at issue
and not to larger adverse impacts of a project including past and continuing breaches.50
In a letter dated March 9, 2018 to CNSC, SON legal counsel explained SON’s position that
CNSC staff have misunderstood “novel adverse impact” to mean a new type of impact rather
than a new impact, and have consequently, mistakenly applied Rio Tinto to Bruce Power’s
Refurbishment Project:
The Rio Tinto case was concerned with the British Columbia (“BC”) Utilities
Commission’s approval of an energy purchase agreement between Rio Tinto Alcan and
the BC Hydro and Power Authority for excess electricity generated from an existing dam
project. No physical work or changes to the facility were being proposed. The
Commission was asked to consider only whether the energy purchase agreement was in
the public interest. It was common ground that the facility would continue to operate and
produce electricity at the same rates whether or not the energy purchase agreement was
approved.
In the specific facts of the case, the Court found that no new duty to consult was triggered
– not on the basis that no decision relating to an existing project can trigger the duty, but
rather because the duty to consult relates “to adverse impacts flowing from the specific
Crown proposal at issue – not to larger adverse impacts of the project of which it is a
part. The subject of the consultation is the impact on the claimed rights of the current
decision under consideration.” No duty to consult arose in the Rio Tinto case because no
physical changes at all were being proposed, and Crown approval of the energy purchase
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agreement would not have any physical impact on the waters and fisheries to which the
rights of the First Nations attached.
This stands in stark contrast to Bruce Power’s proposed Refurbishment Project and the
authorization it seeks in the current application.
…
[The potential impacts of refurbishment] are significant impacts, and impacts that would
not exist if refurbishment was not carried out. That these are new, or “novel,” impacts
cannot be reasonably disputed – these impacts would not exist but for the refurbishment
activities. We can only assume that CNSC staff, in their assessment, have misunderstood
“novel adverse impacts” to mean “a new type of impact,” rather than “a new impact.” In
fact, the impacts that will be caused by the refurbishment are not materially different than
the impacts that would be generated if Bruce Power decided to build new reactors rather
than refurbish old ones. When Bruce Power proposed a new build in 2006, it was
proposed to be reviewed by a Joint Review Panel under the Canadian Environmental
Assessment Act and attracted the highest levels of consultation and accommodation
obligations...51
SON’s position is clear—CNSC staff’s analysis of the requirements of the duty to consult owed
to SON is wrong. Any decisions, or Crown actions guided by the analysis, will be vulnerable to
legal challenge as a breach of the duty. It strains credulity to deny that the Refurbishment
Project—which will double the lifespan of the world’s largest operating nuclear reactor complex
and constitute the largest industrial project in Ontario history—would attract anything other than
the highest level of consultation obligations.
3.2.3. Obligations on the Commission under the Duty to Consult
It is clear that the Commission, as an agent of the federal Crown both by article and function of
its constituting legislation, is subject to the duty to consult. 52 As such, it is required to ensure
that the duty is fulfilled in relation to the decisions it makes on the Refurbishment Project.
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The Supreme Court of Canada in the recent Clyde River case, has clarified the role of regulatory
agencies, like the Commission, in relation to the duty to consult.53 The Court confirmed that
ultimate responsibility for ensuring the adequacy of consultation remains with the Crown, but
that the Crown may rely on steps undertaken by a regulatory agency to fulfill aspects of the duty
to consult. Whether the Crown is capable of relying on a regulatory agency depends on whether
the agency’s statutory duties and powers enable it to do what the duty requires in the particular
circumstances.54 This includes a determination of whether the agency is capable of providing
necessary accommodations.55
In Clyde River, the Court considered specifically whether the Crown could rely on a National
Energy Board (“NEB”) process to fulfill the duty to consult, where the NEB was the final
decision-making authority. The Court concluded it could. Instrumental in its decision was a
consideration of the NEB’s procedural powers, and expertise, in implementing consultation
processes;56 the NEB’s powers to attach any terms and conditions to authorizations it issues, and
to make the authorization contingent on their performance; and most importantly, the NEB’s
ability to require accommodation by exercising its discretion to deny an authorization or by
reserving its decision pending further proceedings.57 SON submits the exact conditions obtain
here in relation to the Commission and its procedural and remedial powers under the NSCA.
The Court, in Clyde River, further confirmed that a regulatory body with authority to decide
questions of law has both the duty and authority to apply the Constitution Act, 1982, unless the
authority to decide the constitutional issue has been clearly withdrawn—“it follows that they
must ensure their decisions comply with s.35 of the Constitution Act, 1982.”58
Finally, the Court in Clyde River confirms that the duty must be fulfilled prior to a decision
being made. Relying on both Haida and Tsilhqot’in,59 the Court held that where the regulatory
agency is the final decision-maker, “the key question is whether the duty is fulfilled prior to
project approval.” Where the Crown’s duty to consult remains unfulfilled the regulatory agency
53
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must withhold project approval. And, where the agency fails to do so: “its approval decision
should (as we have already said) be quashed on judicial review, since the duty to consult must be
fulfilled prior to the action that could adversely affect the right in question.”60
SON submits that the Commission cannot authorize Bruce Power to carry out activities as part of
the Refurbishment Project unless the Commission determines that constitutional obligations
owed to SON under the duty to consult have been fulfilled and, in particular, that its concerns
relating to that project have been properly understood and necessary accommodations have been
made.
As will be explained in detail in section 5.2 below, SON has made significant efforts to engage
with both CNSC staff and the Bruce Power to explain and attempt to resolve its concerns relating
to the Bruce facility and the Refurbishment Project. SON has engaged both the federal and
provincial Crowns, as well as OPG and NWMO to ensure its broader concerns relating to the
nuclear industry and nuclear wastes are understood and addressed. These matters are subject to
ongoing engagement and consultation efforts.
Despite these efforts, no substantive accommodation measures have yet been developed and
implemented that would ensure the protection of SON rights and interests in relation to the
Refurbishment Project. SON submits that in the absence of such accommodation measures,
approval of the Refurbishment Project, or the authorization of activities in furtherance of
refurbishment, will represent a failure to discharge the duty owed to SON.
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4.

DEFICIENCIES IN BRUCE POWER’S APPLICATION

Bruce Power has produced, in support of its request for renewal of its operating licence and for
authorization to proceed with refurbishment activities, two documents assessing the
environmental impacts of its operations. SON submits that, collectively, the deficiencies
inherent in these two reports materially undermine their reliability as the basis for sound
decision-making and cannot support credible conclusions on current and future impacts from the
Bruce facility, including impact that might be caused by the Refurbishment Project.
4.1.

Critical Deficiencies in Monitoring and Characterization of Impacts

The first of the two documents submitted by Bruce Power, the Environmental Quantitative Risk
Assessment (“EQRA” or “ERA”), addresses the interaction between Bruce Power’s current
operations and the environment. It asserts, like earlier assessments carried out by Bruce Power,
that the facility’s activities are protective of the environment. But two critical issues undermine
the conclusions of the assessment: (1) the report relies heavily on data and analysis that SON has
long challenged as unreliable and that are the subject of ongoing processes between SON and
CNSC staff, and (2) where the report presents new data, critical information is lacking.
4.1.1. Reliance on Flawed Data and Methodologies
SON has engaged with both Bruce Power and CNSC staff for many years on issues related to the
impacts of impingement and entrainment on Lake Huron fish ecology. SON has consistently
raised issues regarding the data and analysis on which Bruce Power and CNSC staff rely to draw
conclusions respecting the magnitude and significance of impacts on fish populations. SON’s
concerns are well-documented and relate to a range of issues from deficiencies in sampling
design in monitoring programs and assumptions about population discrimination to concerns
around the absence of any cumulative effects assessment.61 SON’s concerns—including those
respecting the FUMP described in section 2.5—have not been resolved. They are the subject of
an ongoing process between SON and CNSC staff, described below.
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SON has said that until these issues and gaps are resolved, no credible conclusions respecting the
impacts of impingement and entrainment can be drawn. Bruce Power’s EQRA, however,
continues to heavily on data derived from the same programs SON has consistently challenged to
support conclusions respecting impacts of the Bruce facility from entrainment and
impingement.62
4.1.2. New Information Not Sufficient to Close Gaps
SON submits that even where the EQRA presents new data and analysis—for example, in its
discussion of thermal effects—critical information required to make credible conclusions
respecting impacts is missing. As explained in a SON staff report on thermal effects:
The thermal effects information presented in EQRA is broader in scope (than the ECA)
and includes consideration of the entire year, as well as the discharge at both Bruce A and
Bruce B. However, the information and interpretation of the thermal discharge/plume
data are still coarse and the EQRA does not present or discuss thermal modelling.63
The new information presented in the EQRA consists of thermal monitoring data from five
summer seasons and three winter seasons. In the report, Bruce Power compares that data with
thermal criteria or benchmarks for various fish species using the hazard quotient (“HQ”) method
set out in CSA Standard N288.6-12. Notably, for a number of fish species, the measured
temperatures exceed the benchmarks resulting in an HQ of greater than 1 (and in some cases, far
greater than 1), which under the CSA Standard, indicates a “potential for direct thermal effects”
warranting additional study. But, as SON staff explain, Bruce Power chooses not to carry
forward the potential risk for further evaluation:
On page 225 of the EQRA (Thermal Effects), BP provides a Maximum and Avoidance
Hazard Quotient analysis to determine if various fish species and life stages would be
impacted by the thermal discharge. The input data for this analysis are temperature
benchmarks for select fish species taken from the literature (critical thermal maximums
and short-term maximums) and data from multiple temperature monitoring sites in the
vicinity of the discharge. The analysis shows that during the egg/incubation life stage,
62
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Emerald Shiner (Notropis atherinoides) was in exceedance 66% of the time between July
and August. This did not lead BP or CNSC to determine that there was potential for
significant effect, even though this was not the only fish species that exceeded the HQ for
relatively high percentages of time (multiple species between 30% and 66% of the
time).64
Instead of assessing the potential risks further, Bruce Power determines that further assessment is
not required—in part, by applying criteria65 it asserts are required to distinguish temperature
variations caused by the thermal discharge from natural lake conditions. The use of such criteria
to evade further assessment is not contemplated by the HQ method set out in the CSA Standard,
and, SON submits, is wholly unjustified. SON notes that ECCC identified the same concern
with Bruce Power’s failure to carry forward HQ>1 exceedances for further assessment:
[T]he HQ value of 5.4 (intra) and 7.04-6.87(inter) spawning stage of Yellow Perch seems
to indicate more than a trivial potential for causing adverse effects during spawning.
However no additional analysis is presented for this. Smallmouth Bass also experienced
HQ>1 exceedance during the egg/incubation stage but as with the Yellow Perch
spawning stage, no additional analysis was presented.66
Only with respect to Lake and Round Whitefish eggs does Bruce Power acknowledge the need
for further assessment. Even here, Bruce Power’s analysis does not support a credible
conclusion of “low risk.” Bruce Power’s additional assessment consists largely of a summary
scientific studies based on laboratory studies that are not necessarily reflective of “the conditions
that the thermal plume creates, the aquatic biota, or the conditions present in the receiving
environment.”67 Critical information, such as the size of the thermal plume in the winter months
or on the nature of the “aquatic fish communities present,” that would be required to understand
the magnitude of potential impacts is absent:
Understanding thermal dynamics in the winter months is of high importance in the
context of lake whitefish (a high value fish species to the SON). During the winter (Nov
– April), all life stages of lake whitefish are present in the vicinity of BNGS. Lake
64
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whitefish adults spawn (Nov /Dec), embryos overwinter (Nov – Apr) and larvae hatch
(Apr). This means that all life stages of lake whitefish are susceptible to impacts from the
thermal discharge and impingement /entrainment, yet these impacts have not been
quantified. Michael C. Nichols (Ph.D., CHP – Chesapeake Nuclear Services) provided
independent review of the EQRA for SON and has identified specific recommendations
that would enhance our understanding of the potential (real) impacts to spawning,
overwintering and newly hatched lake whitefish within the vicinity of the site (Appendix
B).68
Mike Nichols, an independent consultant engaged by SON, has noted the absence of critical
information respecting thermal impacts, including:69
•

No description in the ERA under Cold Weather Conditions of the buoyant plume, the
vertical extent of the plume, direction, or distance until it decreases to 4°C.

•

No information provided on the direction, vertical and horizontal extent, and variation
with time of thermal plumes that may affect temperature differences at specific sites
when compared to “ambient” sites 1 and 29.

•

No presentation of temperature data by day, week, or month which may indicate variation
in the path of the thermal plume over time. No indication of the range temperatures is
provided for each site during cold weather conditions. While temperature results for the
winter spawning period is evaluated for the entire cold weather season, there is no
corresponding monitoring of hatch success and larval development as the Phase III of the
objective was eliminated.

•

BP infers from the three seasons of temperature monitoring and comparison to
laboratory-based studies that there is “no significant risk to survival” for Lake Whitefish
eggs. No data are provided regarding the actual spawning times and locations for Lake
and Round Whitefish relative to thermal plumes that exist during cold weather conditions
(i.e. the known spawning period).

•

Table 37 “Delta T Thermal Criteria for Fish Species (°C )” (page 209) limits the scope
for considering Delta T to sites 11, 9, 5 for Lake and Round whitefish. The tabulated
results indicate the Delta T criteria of 3.7°C is exceeded 30% of the time at site 9B.

•

The Risk Assessment HQ are only indications of potential thermal impact and not
indications of the presence or absence of Valued Ecosystem Components.

Together, these and other uncertainties seriously undermine the credibility of the report. As the
SON staff report explains:
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The key point here is that given the nature and number of gaps and uncertainties in our
collective knowledge about the thermal impacts of BNGS, the determination by BP and
CNSC staff of “low to negligible impact” cannot be made with confidence. In fact, these
gaps make it irresponsible to make a determination of “no effect” or “little to no risk”.
In engagement with BP, SON has utilized a number of Western Scientific (“WS”) experts
to examine the impacts of BNGS on the environment. It is not only the SON’s own
perspectives stemming from a cultural understanding and awareness, but the WS
evaluations that have identified these same flaws, gaps and inconsistencies in Bruce
Power’s monitoring/assessment/data analysis methodologies and interpretations.70
Professor Marc Cadotte, speaking to the robustness of the report, similarly questions the EQRA’s
ability to assess potential environmental impacts, noting broadly that “the report has a general
lack of data and analysis, which would normally be required to support conclusions.”71
4.1.3. SON-CNSC Staff Process to Address Uncertainties and Issues Ongoing
In a facilitated workshop held on May 25, 2017, SON and CNSC staff began an important
process to discuss SON’s longstanding concerns with the characterization of the impacts of the
Bruce facility and to work towards their resolution.
A major focus of the workshop was on impingement and entrainment impacts, but it also touched
upon broader and more foundational questions on which SON and CNSC staff have had
disagreement over the last fifteen years including: (1) how regulatory decisions should be made
in the face of uncertainty and what level of uncertainty should be tolerated, (2) in what
circumstances adaptive management can be appropriately operationalized and in what cases
reliance on the approach is inappropriate, and (3) how the impact of various stressors acting in
concert, as well as cumulative effects, should be assessed.
The discussion and outcomes of the workshop were documented in a comprehensive follow-up
report from the facilitator.72 On cumulative effects, for example, the report summarized the key
issue and difference in perspective between SON and CNSC staff as follows:
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In its review of the 2012 EIMP, SON raised concerns about population–level cumulative
effects over time from BNGS operations, as well about the apparent decision (by BNGS)
to consider the significance of cumulative effects as pertaining strictly to the residual
effects of entrainment and impingement as a result of BNGS Units 1-‐‑4 operations, rather
than considering the significance of these effects in light of other BNGS-‐‑derived stresses
(e.g. thermal pollution) as well as non BNGS-‐‑derived effects on identified VECs (e.g.
commercial LW fisheries). More generally, SON has concerns that environmental
monitoring generally, either as stipulated in EA FUPs or as part of the NSCA regulatory
regime, be designed in such a manner as to provide adequate characterization of
cumulative effects of BNGS operations.
For its part, CNSC acknowledged the difficulties and associated large uncertainties in
CEA, especially at the level of individual projects. Some of these difficulties may be
reduced for CEA prosecuted in the context of regional environmental assessments
(REAs), which at least provide opportunities for more appropriate spatial and temporal
bounding and for the determination of baseline conditions. CNSC noted, however, that
REAs will almost certainly impinge upon areas of provincial jurisdiction or authority, and
as such, would require cooperation with relevant provincial agencies. CNSC also noted
that with respect to cumulative effects of the BNGS, environmental monitoring under the
NSCA may be a better vehicle than the EIMP, as FAA considers only the effects of
entrainment and impingement.73
The report also included a set of recommendations for a series of additional workshops required
to come to resolution on the issues discussed between the parties. Specifically, it identified five
issues as requiring additional discussion: (1) the site-specific implementation of CNSC’s
regulatory decision-making framework for environmental effects of the Bruce facility, (2) the
role and application of the scientific method in environmental monitoring, (3) cumulative
environment effects assessment of the Bruce facility, (4) operationalizing adaptive management
of environmental effects of the Bruce facility, and (5) entrainment and impingement monitoring
reliability and the Fisheries Act authorization.74
On cumulative effects, for example, the facilitator recommended discussions to address the
following:75
Issue 3: Cumulative environmental effect assessment of the BNGS
During the workshop, the Parties [agreed] that environmental monitoring at the BNGS
should provide a better estimate of cumulative effects over time, over space, and over
73
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activities. How such estimates might best be obtained was considered an important issue,
but one for which there was insufficient time to thrash out. Further progress on this issue
will require the Parties to:
(a) Present their respective views on the appropriate spatiotemporal bounding for
adequate cumulative effects assessment of the E&I effects (minimally) as well as
other effects (ideally) of the BNGS, as well as the underlying rationale for same;
(b) Specify the set of relevant past, current or potential future activities that should, in
their view, be considered in CEA and associated monitoring;
(c) Consider the implications of (a) and (b) to project versus regional environmental
assessment. Of particular importance here would be the extent to which CEA for
the BNGS could feasibly be prosecuted in the context of project EA, versus
requiring regional assessment.
SON and CNSC staff have since met twice and discussions are ongoing. There has not yet been
any resolution of the issues that are the subject of discussions between SON and CNSC staff.
The current application provides no new data, analysis, or proposals that could address the
issues. SON submits that until these issues—which go to the heart of the credibility of the
assessment of the Bruce facility’s impacts—are resolved, the SON communities cannot have
confidence in the reliability of the assessment of the impacts of the facility on the environment
and on SON rights.
4.2.

No Credible Assessment of Future Impacts

The second report submitted by Bruce Power in support of its application, and specifically its
request for authorization to proceed with refurbishment activities, is the Predictive
Environmental Risk Assessment (the “PERA” or “PEA”). The purpose of the report is
ostensibly to illustrate how the environment and the health of persons will continue to be
protected during future operations. However, the report provides no evidence that could support
that conclusion.76 The PERA submitted by Bruce Power does not follow any coherent or
scientifically accepted methodology, includes little data or analysis, and is based on the dubious
assumption that environmental conditions are constant.

As SON noted in its November 14, 2017 letter to the Commission, “the materials submitted by Bruce
Power have serious gaps in so far as the prediction of future effects.” SON to CNSC November 2017 Letter.
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4.2.1. The PERA Follows No Scientifically Established Methodology
In a review of Bruce Power’s environmental assessment prepared for SON, Professor Marc
Cadotte explains that, broadly speaking, environmental assessment is “the scientific process used
to identify and evaluate the possible negative effects of human activity on the environment.”77
The precise content and form of an environmental assessment will depend on the context but in
all cases “there are norms of best practice that should be employed to ensure that conclusions and
recommendations are valid and not subject to alternative interpretations.”78
Professor Cadotte’s review identifies that the PERA fails to follow norms of best practice and, in
fact, fails to follow any scientifically recognized methodology. Although “[the PERA report]
makes clear that the PERA is meant to predict long-term impacts… the PERA does not describe
any necessary methodology to make predictions.”79 The approach employed by Bruce Power
“does not exist in the environmental science or environmental monitoring literature, and
therefore does not represent an accepted practice that has been subject to evaluation by the
scientific community.”80 The implications of this are described below.
4.2.2. Bruce Power’s Approach Fails to Account for Environmental Changes
The approach employed by Bruce Power in its PERA essentially consists of five steps: (1)
defining current conditions and operations, (2) defining future conditions and operations, (3)
determining whether environmental interactions associated with future operations are bounded
by current conditions, (4) screening only those future environmental interactions that are not
bounded by current conditions against criteria considered protective of the environment, and (5)
conducting a quantitative assessment where screening criteria are exceeded.81 In essence, it
requires that potential impacts be divided into two categories: those that might be amplified in
the future which require assessment, and those that will be the same as or less than current
impacts (i.e., “bounded by”) and which require no further assessment.
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Applying the approach, Bruce Power makes the wholly unjustified assumption that current
operational conditions are “bounding” in most cases, and accordingly, dismisses the need for any
further assessment for most categories of impacts. The entire assessment of thermal and
impingement and entrainment effects, for example, consists of a summary of the conclusions of
the EQRA and a declaration that “current operational conditions are demonstrated to be
bounding of future activities.”82 No further analysis or new data, whatsoever, are provided.
The problem with Bruce Power’s approach is obvious: even if it is assumed that Bruce Power’s
future operations will resemble current or past operations, those future operations will occur in a
different and changing environment. Professor Cadotte explains:
… as we move further into the future, the uncertainty introduced by interactive, nonlinear, or compounding effects will greatly increase. Both the ERA and the PERA look at
chemical, radiological, and physical (including warm water effluent) on several focal
species. However, these stressors will be occurring under broader environmental changes
that are and will continue to occur in the region. Three important broad stressors that are
expected to increase into future in this region include: climate change, invasive species,
and eutrophication. These broad stressors will result in systematic changes to the
abundance of species and the diversity of nearshore environments, and in fact the impacts
of climate change on Great Lakes has already been reported.
The proximate stressors resulting from Bruce Power activities will be interacting with the
changes imposed by broad stressors. For example, the increasing surface temperatures in
the Great Lakes needs to be taken into consideration when evaluating thermal effects on
species. Using historical water temperatures will not provide the necessary information to
evaluate future impacts. Furthermore, the other two broad stressors will not have effects
that are independent of climate change. Exotic invasive species, which may have limited
cultural and traditional value to indigenous communities, are more likely to benefit from
warming waters and hence the thermal effects introduced by warmed effluent.83
Another expert retained by SON, Dr. Phil Byer, elaborates on the PERA’s failure to consider the
impacts of climate change on the Great Lakes. He explains that climate change will alter the
baseline conditions with which future plant operations will interact, and describes climate change
as a “critical issue that will have significant effects on the environment:”
Climate change is expected to continue to occur over the foreseeable future and is widely
acknowledged as a critical issue that will have significant effects on the environment.
These effects include rising air and water temperatures and changed precipitation patterns
82
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and water levels, which in turn affect ecosystems, including fish and fish habitats. A
number of studies and reports discuss the effects of climate change on the Great
Lakes…Because of the changing climate conditions, potential effects from proposed
projects would need to be predicted relative to the new baseline environment created by
these changes. 84
He explains that the need to consider climate change when assessing projects has been widely
recognized, and identifies various guidelines and best practices that have been developed to
guide such analysis.85 Speaking specifically to the nuclear context, he notes that past
environmental assessments in Canada have included consideration of climate change:
For example, the Joint Review Panel for OPG’s Darlington nuclear power plant EA wrote
in its report that “Environment Canada stated that adverse effects in early life stages of
round whitefish could arise from temperature exceedances up to the edge of the oncethrough cooling system diffuser mixing zones, and noted that this effect could become
more pronounced if warmer temperatures become more prevalent with climate change.”
In response, the Panel recommended thermal plume modelling “taking into account
possible future climate change effects.”86
4.2.3. No Real Analysis or Data in the PERA
The failure to consider the changing nature of the environment ultimately renders Bruce Power’s
predictive effects assessment useless. For most categories of impacts—including those of
greatest significance to SON such as thermal effects and impingement and entrainment—the
complex and typically data-intensive task of predicting future impacts is reduced to a declarative
and qualitative pronouncement that risks will continue to be low or negligible.
The PERA submitted by Bruce Power only superficially resembles an environmental assessment
report carried out according to accepted methodology. For the most part, it does not include any
of the analysis and data that would generally support an environmental assessment. For
example, while the PERA includes a section purportedly on cumulative effects, the brief 3-page
section includes none of the analysis required:
The assessment language leaves the impression that it has undertaken what is called a
cumulative impacts assessment (CIA), but it does not fulfil the necessary requirements to
qualify as such… The CIA is an established methodology with clear guidelines. The CIA
Dr. Philip Byer, “Review of Consideration of Climate Change in Bruce Power Predictive Effects
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requires that the spatial extent be defined and should be large enough to capture
important ecosystem processes, like animal movement, and it requires data from longer
periods of time to understand the behaviour of the system of interest. Further, the CIA
should not assess environmental values individual or in isolation, but in combination, and
should include indirect effects. The PERA described in the second report does none of
these things.87
In each of their reports, Professor Cadotte and Dr. Byer state unequivocally that the PERA
cannot be relied upon. Dr. Byer writes:
Climate change is likely to significantly affect the aquatic environment near the site, and
it is that future environment against which the effects of the proposal need to be made.
Since the PEA did not consider the effects of future climate change, its results cannot be
relied upon.88
Similarly, Professor Cadotte concludes that the “PEA’s ability to adequately assess potential
long-term future environmental impacts is simply not valid and does not conform to best
scientific practice” nor does “it meet a minimum threshold of scientific validity.”89
SON submits that it was necessary for Bruce Power to provide to the Commission a credible and
scientifically defensible assessment of future environmental impacts to support its request to
proceed with its Refurbishment Project. Bruce Power has manifestly failed to do so. The PERA
provided cannot support any credible conclusions about future environmental impacts, and
consequently, cannot be relied upon to justify a positive decision on refurbishment.
4.3.

Mitigation Measures Not Considered

Given the significant uncertainties respecting the impacts of the Bruce facility, including
uncertainties respecting future impacts, SON submits it was incumbent on Bruce Power to
provide an analysis of potential mitigation measures that could act to reduce or avoid future
harms. Bruce Power has provided no assessment of mitigation measures as part of its
application.
Further, CNSC staff did not require Bruce Power to carry out an assessment of viable mitigation
measures. This is so despite CNSC’s past regulatory actions compelling other proponents to
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carry out a BATEA analysis,90 and SON having specifically raised the concern with CNSC
staff.91
For reasons explained in section 5.1.2 below, SON submits given the uncertainties regarding the
potential impacts of the Refurbishment Project, and the significance of those potential impacts,
the CNSC was required by REGDOC 2.9.1 to compel Bruce Power to carry out a mitigation
measures assessment.
4.4.

Nuclear Waste and Risk Implications Not Considered

The application submitted by Bruce Power does not consider the environmental or rights impacts
of the Refurbishment Project caused by increased nuclear waste generation or through increased
risk of accident and malfunction. These are significant project impacts that ought to be
considered by the Commission.
The Refurbishment Project will create two new sources of radiological waste. First, the
refurbishment will generate “refurbishment wastes” through the replacement of major
components of the reactors, including steam generators, feeders, and fuel channel assemblies.92
It will also generate wastes in the form of tools and materials used in refurbishment. Second, by
significantly increasing the life span of the reactors, by approximately 200 reactor years,
refurbishment will generate a significantly increased “operational waste” stream.
These two waste streams are by definition “novel”, as they would not exist but for the
refurbishment. Refurbishment wastes include both low-level and highly radioactive
intermediate-level nuclear wastes. New operational wastes, again, include both low and
intermediate-level nuclear wastes, in addition to used nuclear fuel wastes. All these wastes are
planned to be stored at the Western Waste Management Facility, in the SON Territory. Further,
the low and intermediate-level wastes are currently planned to be permanently disposed of in
OPG’s DGR Project within the Bruce site. In terms of volume, the refurbishment waste alone
90
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would comprise as much as 12% of the total waste in OPG’s proposed DGR Project.93 In terms
of activity, refurbishment waste would represent a proportionally greater part of total waste,
accounting for 39% of the radioactivity in OPG’s proposed DGR Project.94
With respect to operational wastes, the increase that will be caused by the refurbishment is on the
order of a 20-25% increase in waste volume to be stored at the Western Waste Management
Facility relative to the situation that would exist if the project were not approved.95 The
refurbishment will similarly result in significant increases in the amount of used fuel generated
and stored in the SON Territory.
The increased lifespan of the refurbished generators will also lead to an increased risk period for
serious accidents and discharges of radioactivity into the air and water. Experts retained by SON
have determined that the 200 new reactor years of operation created by the Refurbishment
Project will lead to a cumulative increased risk of a severe accident and large radioactive release
with a probability of approximately 1 in 600.96 This is not a trivial increase in risk, particularly
for SON whose very existence as a people is contingent on its connection with its Territory.
As will be explained in section 5.2.5 below, issues respecting the future of nuclear waste
management in the SON Territory, as well as issues of the broader impacts of the nuclear
industry historically in the SON Territory are the subject of various engagement and consultation
processes between SON, the federal and provincial Crowns, OPG and NWMO. SON submits
that the Commission must consider these processes, and their outcomes, in its current and future
decisions respecting refurbishment.
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5.

STATUTORY AND COMMON LAW REQUIREMENTS FOR APPROVAL
NOT MET
5.1.

Statutory Requirements under NSCA Not Satisfied
5.1.1. Section 24(4) “Adequate Provision for the Protection of the
Environment”

Section 24(4) of the NSCA requires that prior to granting a renewal of Bruce Power’s operating
licence, which includes authorization relating to the Refurbishment Project, the Commission
must be satisfied that Bruce Power has made adequate provision for the protection of the
environment in relationship to that project.
CNSC staff indicate that they are satisfied that risks to the environment or human health for the
continued operation of Bruce facility, including the Refurbishment Project, are low to negligible.
CNSC staff have concluded that, based on the environmental assessment conducted under the
NSCA, Bruce Power has and will continue to make adequate provisions for the protection of the
environment and the health of persons.97 CNSC staff finally conclude that statutory
requirements under s.24(4) of the NSCA have been fulfilled.98
SON submits that the conclusions of the CNSC staff cannot be accepted. As detailed in section 4
above, the current application contains significant and material deficiencies that make it
impossible for the Commission to conclude that Bruce Power has made adequate provisions for
the protection of the environment in relation to the Refurbishment Project. These include: (1) a
reliance on flawed data and analysis respecting the current impacts of the facility through
entrainment and impingement, as well as through thermal effluent; (2) a complete failure to
credibly assess combined and cumulative effects of the facility with other stressors; (3) a
fundamentally flawed, and ultimately useless, assessment of future impacts; and (4) the related
failure to consider, at all, the effects of climate change on the future impacts of the facility.
The current application simply does not provide sufficient data or analysis to support a credible
decision on impacts that could be caused by the Refurbishment Project, or what “adequate
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provisions” might be required for the protection of the environment for the proposed life
extension of the Bruce facility.
5.1.2. REGDOC 2.9.1—the Precautionary Principle
As noted in section 4.3 above, Bruce Power did not provide a mitigation measures assessment as
part of the current application. CNSC staff did not require Bruce Power to carry out an
assessment of viable mitigation measures.
CNSC staff took the position that an analysis of mitigation measures was not warranted on the
basis that: (1) the facility does not pose an unreasonable risk to the environment requiring
mitigation, and (2) that if evidence of unreasonable risk arises in the future, mitigation measures
can be required then. CNSC staff have since evolved in their positions through discussion with
SON, as explained in section 5.2.2 below.
REGDOC 2.9.1 sets out how CNSC must operationalize its environmental protection mandate
under the NSCA. It requires CNSC to ensure that proponents “respect the precautionary
principle.” 99 The language of REGDOC 2.9.1 is mandatory, as is the requirement to comply
with the precautionary principle. SON submits that the failure of CNSC staff to require Bruce
Power to carry out a credible mitigation measures assessment is not consistent with CNSC’s
regulatory mandate and not consistent with its constitutional obligations to SON, as an agent of
the Crown.
In a report prepared for SON, law professor Chris Tollefson explains the recognition and
function of the precautionary principle in the Canadian legal and regulatory context. He states
unequivocally that “particularly where it is explicitly referred to in statutory or regulatory
provisions, the duty to consider and apply the precautionary principles in the interpretation and
application of legislative provisions and powers is now clear.”100
Speaking specifically to the obligations resting on the CNSC, he makes clear that application of
the principle requires more than merely paying it “lip service” and in fact requires a careful
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accounting of the state of scientific uncertainty and of the costs and benefits of various
mitigation measures:
… the CNSC has a statutory duty to protect the environment under its enabling
legislation. The nature of this duty is elaborated in REGDOC 2.9.1 which speaks of an
obligation to “respect” the precautionary principle. In this regard, the CNSC finds itself
in a position akin to that of many federal regulators that increasingly – both by statute
and by operation of common law interpretive principles – are tackling the challenge of
putting the precautionary principle to work. To do this regulators must do more than
simply pay it lip service.
Implementing the precautionary principle in a meaningful manner will not be easy...
Doing so will need to take careful account of a variety of factors including the nature of
the regulatory setting, the state of scientific knowledge and uncertainty, and the relative
costs and benefits of various mitigation measures.101
SON submits that, in the face of the significant uncertainties respecting current and future
environmental impacts caused by the Bruce facility, and the proposed doubling of its lifespan
through refurbishment, the CNSC was required to compel Bruce Power to ensure a credible
mitigation measures study was completed and included for Commission consideration as part of
the current application. Further, as part of its mandate to regulate through “adaptive
management,” it was incumbent on the CNSC to provide a clear and detailed assessment of those
mitigation measures as well as a plan to implement those measures when and as necessary.
SON submits that, given these various failures, it is impossible to conclude that CNSC has met
its statutory obligations, and requirements for approval, under the NSCA and REGDOC 2.9.1.
5.2.

Section 35 Duty to Consult Obligations Not Fulfilled

As outlined in section 3.2 above, a proposed decision on whether to authorize Bruce Power’s
Refurbishment Project triggers the duty to consult and places constitutional obligations on the
CNSC and Commission. These obligations, at a minimum, require the Commission to ensure
that, prior to making any decision that would authorize refurbishment activities, it is satisfied that
SON’s concerns have been properly understood and addressed through appropriate mitigation
measures.
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5.2.1. SON’s Concerns Not Addressed
SON has raised serious concerns about the Bruce facility and the Refurbishment Project over the
last many years. These are detailed in sections 2.5 and 2.6 above. SON has said consistently
that the Bruce facility interacts in complex and significant ways with the SON Territory and that
its operation, and potential refurbishment, will have lasting impacts on the environment of the
SON Territory and on SON rights.
It is critical to understand that SON’s concerns are not academic, and not raised from the
perspective of a regulator, scientist, or concerned citizen. The environmental and risk impacts of
the Bruce facility have a direct connection to SON’s rights as Indigenous peoples, and their
continued ability to rely on their Territory for their economic and cultural survival.
SON’s rights are tied to the specific geography of the SON Territory in a spiritual and cultural
sense, but also in a legal sense. SON cannot exercise its Aboriginal and treaty rights outside its
Territory; they are legally bound to this place. This is reflected in the judicial recognition of
SON’s right to a commercial fishery, and Crown agreements recognizing and implementing
those rights in SON’s traditional waters, including the waters surrounding the Bruce facility.
More significantly still, SON’s cultural and spiritual identity is bound to this place. As
described below, SON’s creation stories speak of their origins within this Territory. This is the
place they have existed since time immemorial and where their ancestors remain.
It is for this reason that environmental harms and risks of accident or malfunction take on special
significance. SON cannot simply leave the SON Territory for another. Other people may be
affected by impacts or accidents from the Bruce facility, but for SON it is not a life
inconvenience—it is an existential threat. Without their Territory to sustain them, and to ground
their identity, spirituality, and culture, the SON as a people would cease to exist. Former Chief
Randall Kahgee previously attested to this grim truth in an affidavit to this Commission:
[If] we were ever required to leave our Territory, if our lands and waters could no longer
sustain us, it would be the end of us as a people. We have no other place to go. And if
our people start to fear developments in the Territory, if we become anxious about the
safety of our lands and waters, if we develop a dread of accident in the future - a deep
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and fundamental connection will be severed. It will be a deadly blow to our cultural
existence.102
SON submits that it is required, as an integral aspect of the duty to consult, that the CNSC and
the Commission understand and address the concerns raised by SON in relation to the Bruce
facility and Refurbishment Project not only as environmental issues or as regulatory matters, but
in the context of their relationship to and effect on SON Aboriginal and treaty rights.
As explained in detail above in section 2, the concerns that SON has raised are the subject of
various ongoing consultation and engagement process with both federal and provincial Crown
representatives, as well as proponents, including OPG, NWMO, and Bruce Power. Some of
these processes are at the very earliest stages. In other cases, including discussions with CNSC
staff relating to the current application, discussions have begun to identify possible measures for
addressing concerns.
The duty to consult, however, is not just a talking process. It is not a process intended to give a
First Nation “an opportunity to blow off steam” before the Crown proceeds to do what it
intended to do all along.103 Consultation, rather, is a process that must be carried out in good
faith and with the intention of substantially addressing the concerns of the Indigenous peoples
whose lands are at issue.104 As the Supreme Court of Canada said in Haida:
The effect of good faith consultation may be to reveal a duty to accommodate. Where a
strong prima facie case exists for the claim, and the consequences of the government’s
proposed decision may adversely affect it in a significant way, addressing the Aboriginal
concerns may require taking steps to avoid irreparable harm or to minimize the effects of
infringement, pending final resolution of the underlying claim.105
SON submits that obligations imposed on the CNSC, and Commission, by the duty to consult
require more than compliance with statutory obligations and cannot be fulfilled simply through
reliance on existing and ongoing consultation processes. SON submits that accommodations are
required to protect SON rights and interests in the face of the potential harms from the
Refurbishment Project.
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SON further submits that these accommodations are required now—before approval of the
Refurbishment Project. CNSC staff have urged reliance on future processes and behaviors in
order to ensure the protection of the environment. They do so explicitly when they conclude that
Bruce Power has and will continue to make adequate provisions for the protection of the
environment. CNSC also ask SON to trust and rely on the future actions of CNSC staff, by
proposing that ongoing review of Bruce Power’s environmental performance and compliance be
reviewed by staff through internal processes,106 and ongoing environmental protection measures
be addressed by CNSC’s “adaptive management” approach.
For SON, however, these future undefined behaviors are cold comfort. And, courts have been
clear that the duty to consult, properly understood and implemented, does not tolerate “wait and
see” approaches. Accommodations are required before decisions are made that stand to
adversely impact the Aboriginal or treaty rights of a First Nation.107
For this reason, SON submits, the Commission should not grant Bruce Power’s request for
authorization of refurbishment activities as part of this licence renewal application and until such
time as appropriate accommodation measures are agreed to and implemented. These are
described below.
5.2.2. Accommodation Measures Necessary to Satisfy the Duty
SON has been engaged in a decades-long effort to understand the risks and harms caused by the
Bruce facility and to seek resolutions that would minimize those impacts. Recently, and in the
shadow of the current licence renewal application, SON has met with CNSC staff to expedite
consultation efforts on these matters and to seek an approach to developing and implementing
necessary accommodation measures.
In a letter dated March 9, 2018, sent by legal counsel on behalf of SON to Mr. Luc Sigouin,
Director of the Bruce Regulatory Program Division for CNSC, SON set out its understanding of
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accommodation measures that would be required prior to any authorization of refurbishment
activities.108 From that letter:
In meetings and through correspondence, SON has identified what it believes to be some
of the accommodation measures that require discussion between SON and CNSC staff:
1. Processes that draw on both western science and the knowledge of the SON
communities to close information gaps and uncertainties in the characterization of
the impacts of the facility
2. Measures to enhance the confidence of the SON communities in Bruce
Power’s monitoring activities, including SON direct participation where
possible
3. A mitigation strategy and plan that is consistent with recognition of and respect
for SON’s rights and values as well as the precautionary principle (e.g., to
address entrainment and impingement and thermal impacts of the facility)
4. Developing a common understanding and strategy on how future and connected
regulatory measures will be carried out (e.g. how the Fisheries Act authorization
process will be integrated with the current licencing process, how future
Environmental Compliance Approval applications respecting discharge temperature
will be harmonized, etc.)
In a subsequent meeting on March 20, 2018, SON and CNSC staff discussed in general terms
proposals for measures to address SON’s concerns, and in a letter from Mr. Sigouin, dated
April 6, 2018, CNSC staff set out proposals relating to: (1) developing a mutually agreeable
study and analysis program (to reduce uncertainties relating to the Bruce facility’s impacts on
the environment); (2) monitoring program enhancements with SON participation; and (3) a
study of available mitigation measures.109 In that letter, Mr. Sigouin asked for feedback to
allow both SON and CNSC staff to make submissions to the Commission in respect to any
agreed to proposals.
In a letter dated April 16, 2018, from Kathleen Ryan, Bruce Power Coordinator at the SON
Environment Office, SON responded indicating its general agreement with the approach being
proposed by CNSC staff, but seeking clarification on each of the specific proposed measures
108
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aimed at addressing SON concerns.110 CNSC staff provided further clarification through
subsequent correspondence on April 20, 2018.
The recent discussions between SON and CNSC staff have been constructive, and SON
believes good progress has been made towards agreement on interim accommodations and
protection measures. SON understands that CNSC staff recommendations will largely be in
alignment with what is proposed below.
5.2.3. Plan to Understand and Reduce Uncertainties
CNSC staff have understood and acknowledged SON’s interest in working with CNSC staff to
develop a mutually agreeable study and analysis program based on sound scientific principles as
well as SON knowledge to reduce uncertainties and generate a credible and reliable
understanding of the potential impacts of the facility on the environment and fish populations.
CNSC staff have proposed to SON that CNSC staff and SON work together in relation to the
development and implementation of study programs for (1) Thermal Effluent and (2)
Impingement and Entrainment, that will be part of Bruce Power’s licence requirements.111
SON submits that this approach is generally acceptable, but with the following clarifications
regarding SON – CNSC staff engagement on the development and implementation of these study
and monitoring programs. SON has a strong interest in participating in the design of the
programs to ensure their scientific credibility, as well as their credibility to the SON
communities through the inclusion of SON knowledge. This includes the implementation of the
study program (specifically, data collection methodologies and practices), the establishment of
evaluation criteria, and the analysis and interpretation of the data. SON understands from recent
correspondence that CNSC staff will propose the establishment of a steering committee
comprised of CNSC staff and SON representatives to develop the study objectives, receive
updates on SON – Bruce Power collaboration on data collection, establish evaluation criteria,
and review analyses of the data. SON recognizes the value in this proposal and believes that a
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body with this function will be critical to ensuring the objectives of this accommodation measure
are met.
As a related matter, SON has repeatedly raised the concern that monitoring program
enhancements are required and should include SON participation, to allow for the collection of
reliable data and to increase SON community confidence in monitoring.
CNSC staff has acknowledged this concern and proposed that CNSC and SON work together in
the development and implementation of CNSC’s Independent Environmental Monitoring
Program (“IEMP”).
However, the thrust of SON’s concerns respecting monitoring has been in respect to the
credibility of monitoring activities carried out by Bruce Power under licence requirements and,
in particular, in relation to the monitoring of thermal effluent and entrainment and impingement.
As explained above, SON is seeking to be involved in the design of the monitoring program in
relation to these study areas to ensure they are both scientifically and methodologically sound,
but also that they are seen as credible and reliable by the SON Communities. We anticipate that
this will require the development of new measures to verify compliance with the monitoring
program, and should include direct SON involvement in verification.
SON understands from recent correspondence that CNSC staff consider monitoring program
implementation to be a matter requiring direct dialogue between SON and Bruce Power. SON
acknowledges CNSC staff’s offer of support in encouraging such dialogue and remains
committed to direct engagement with Bruce Power. SON, however, submits that CNSC staff
participation, as well as Commission oversight, will be critical to ensuring productive
discussions and agreement between SON and Bruce Power in this regard.
5.2.4. Development of a Mitigation Plan
SON has repeatedly raised the need for a protective and precautionary approach to the
management of the Bruce facility, in keeping not only with the requirements of federal
legislation and western science, but also SON values, knowledge, and stewardship. The duty to
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consult requires that the statutory obligation to comply with the precautionary approach be
sensitive to and informed by SON values.112
SON submits that a credible and proactive mitigation measures plan must be developed and
implemented now. This is the only way to ensure the protection of the environment and SON
rights and interests in the face of the significant uncertainties about the environmental impacts of
the facility now and into the distant future.
This has been the subject of consultations with CNSC staff, and they have understood SON’s
position to be a request for a study of available mitigation measures which takes into account not
only a cost-benefit assessment, but also precautionary principles and SON values. From recent
correspondence, CNSC staff appear to have also understood SON’s position that a study of
available mitigation measures is only a first step. Also required is agreement on how to assess
the outcomes of the study, and the development of an implementation plan for viable and
necessary mitigation measures where the analysis and monitoring require it. Here, it is
imperative that the “cost-benefit” analysis of mitigation measures be done in a way that reflects
SON values, in particular, the value of adverse impacts avoided to the health of the environment
and SON’s ability to continue to rely on that environment for its cultural, spiritual, and economic
well-being.113
SON submits that this goes beyond good faith efforts to incorporate Traditional Knowledge.
This is a requirement of the duty to consult. If the Crown seeks to rely on the regulatory
processes under the NSCA to ensure the protection of SON Aboriginal and treaty rights, that
process, including the development and implementation of mitigation measures, must take into
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account the nature of the rights to be protected, from the perspective of the rights-holders
themselves.
CNSC staff have proposed that a licence condition be established requiring Bruce Power to
conduct an assessment of feasible mitigation measures for thermal effluent and impingement and
entrainment. And, that CNSC staff and SON work together to review the assessment so that SON
values can be considered.
SON submits that in addition to this, agreement must be reached on other related matters, to
ensure the development and implementation of a robust mitigations plan, as distinct from a
mitigations study. These include agreement on: (1) how SON will participate in establishing
criteria or expectations for the mitigation measures study; (2) the process by which SON and
CNSC staff will carry out an assessment of mitigation measures identified in the study in a
manner that reflects SON values and is protective of SON rights and interests; and, (3) how the
outcomes of this assessment will be implemented through ongoing regulatory activities—
including trigger points for future action, and necessary systems and operations planning to
ensure mitigation measures can be implemented in a timely way if necessary. These aspects of a
mitigation measures plan could be developed through ongoing, and Commission mandated, work
between SON and CNSC staff, possibly through the proposed steering committee structure.
Lastly, any licence condition requiring Bruce Power to carry out a mitigation study must
anticipate and be able to accommodate the work undertaken towards a mitigation measures plan
between SON and CNSC staff.
5.2.5. Ensuring Consistency with Other Consultation and Accommodation
Processes
As described in section 2.4 above, SON has been actively and centrally involved in
understanding and attempting to mitigate the impacts of the nuclear industry in its Territory for
many decades. SON has invested countless hours and dollars in pursuit of these objectives, and
fundamentally views this as both a right and obligation—to exercise stewardship over its
Territory to ensure its health and integrity as the basis for its rights, way of life, and future.
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The Refurbishment Project, and the authorizations Bruce Power is now seeking, intersect with a
number of other consultation and engagement processes that SON is currently engaged in. For
this reason, it is critical that the Commission understand the context in which its decisions will
be made to ensure consistency with those other processes.
i.

Other Regulatory Processes

The Refurbishment Project, including licence conditions that may be imposed, have the potential
to overlap, or interact, with other ongoing regulatory process. This includes the processes
relating to authorizations required by Bruce Power under s.35 of the Fisheries Act114 and ECA
applications respecting cooling water discharge temperatures under the jurisdiction of the
provincial MOECC.
Respecting the Fisheries Act authorization, CNSC staff have indicated that the authorization is
independent but related to the current application. While each piece of legislation must be
complied with independently, they are complementary.
SON remains quite concerned about the interaction between these two processes and submits
that clear harmonization is required. In the 2015 Bruce Power licence renewal application, SON
made submissions raising concern that the Department of Fisheries and Oceans (“DFO”)
regulatory guidance documents were not being followed in the review of Bruce Power’s
Fisheries Act authorization application.115 SON emphasized SON’s interest in the avoidance and
mitigation of the Bruce facility’s harm and raised concerns with CNSC’s decision to forego any
consideration of mitigation measures and to proceed directly to the consideration of off-sets
without justification or rationale to support the decision.
CNSC staff have identified that DFO has raised similar concerns—that the current off-set
measures proposed by Bruce Power aimed at habitat creation will not effectively off-set losses
from entrainment and impingement.
A more fundamental concern is that the accommodation measures SON is calling for in the
context of the current application all relate directly to decisions that will need to be made to
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determine whether, and under what conditions, a Fisheries Act authorization should be granted.
This includes those relating to a new study program to ensure credible data on losses through
entrainment and impingement, changes to baseline conditions through a study program on
thermal effluent, improved and enhanced monitoring to ensure integrity and confidence in data,
and the development of a mitigation measures plan that could limit avoidable harms.
Without careful harmonization of these regulatory processes, there is a real risk of inconsistent
regulatory decisions. For example, SON submits that until such time as uncertainties related to
Bruce facility impacts are reduced and a credible mitigations plan implemented, no Fisheries Act
authorization should be closed and no “off-set” program should be understood as accounting for
impacts. Similarly, future Commission regulatory decisions respecting thermal effluent in the
context of Bruce Power’s Refurbishment Project, including the need for mitigation measures,
must take into account the ongoing work and consultation between SON and MOECC.
SON submits that clarity is required on how these various interacting regulatory processes will
be harmonized, not only for the understanding of SON and its communities, but also to ensure
regulatory consistency. Further, harmonization issues should form part of future reports to
regulatory authorities and in a forum that allows for SON participation through review and
submissions.
ii.

Other Consultation and Engagement Processes

SON is directly engaged with both proponents and Crown representatives on other matters
directly related to the Refurbishment Project. Significantly, SON is engaged with: (1) OPG to
address nuclear waste management issues within the SON Territory under commitments relating
to the proposed DGR Project, and relating to the Western Waste Management Facility;116 (2)
NWMO to address issues relating to used nuclear fuel waste management within SON
Territory;117 and (3) OPG on the resolution of legacy issues relating to the history of the nuclear
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industry in SON Territory.118 In each case, SON is also engaged in, or will need to establish,
direct and related consultation process with relevant Crown representatives.119
As explained in section 4.4 above, decisions relating to the Refurbishment Project have
significant impact on volumes and nature of nuclear wastes, and will effectively double the risk
from accident and malfunction faced by SON and its communities. These are all matters that
are, or could be, the subject of the consultation and engagement processes described above. The
outcomes of those processes, including necessary accommodations, could have a significant
effect on future refurbishment plans and activities. Likewise, decisions respecting refurbishment
must not have the effect of precluding available and appropriate accommodations measures
being discussed in other processes.
SON submits that care must be taken to ensure future regulatory processes and decisions in
relation to refurbishment activities do not compromise ongoing consultation and engagement
processes on related matters; and, that these regulatory processes must be responsive to any
outcomes or accommodations that flow from consultation processes.
5.2.6. Involvement and Oversight by the Commission
CNSC staff have recommended that much of the compliance work related to new and ongoing
environmental assessment related activities could be reviewed at the staff level, and reported on
through the Regulatory Oversight Report for Canadian Nuclear Power Plants. Further, CNSC
staff have said that where warranted, CNSC staff could provide progress updates to the
Commission during Commission meetings, at the request of CNSC staff.
SON submits that the Commission ought to retain direct and active oversight of the
development, implementation, and compliance review of the accommodation measures described
above through an annual reporting process that provides SON with a meaningful opportunity to
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participate, including review of reports and opportunity to make submissions, and that the
Commission be prepared to order corrective action through licence conditions and amendments.
SON has no objection in principle to using the Regulatory Oversight Report for Canadian
Nuclear Power Plants as the mechanism for Commission oversight but requires assurance that
this forum will provide SON with the opportunity for full participation.
As has been explained, the CNSC, including the Commission, must discharge its statutory
mandate in a manner consistent with, and in fulfillment of, s.35 constitutional obligations to
SON. This requires that regulatory processes be capable of addressing SON concerns, and where
necessary, providing accommodations. SON submits that this requires that reporting, review and
assessment, compliance review, and remedial action all take place in a forum that allows for full
SON participation before the Commission.
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6.

SUMMARY OF SON POSITIONS

SON respectfully submits that the Commission should not authorize refurbishment activities as
part of Bruce Power’s current licence renewal application, and should not authorize those
activities until such time as appropriate accommodation measures are agreed to, implemented,
and approved by the Commission.
Those accommodation measures, described more fully in section 5.2.2 above, are:
1) SON participation—potentially through the establishment of a SON – CNSC staff
steering committee—in the development of study and monitoring programs for thermal
effluent and impingement/entrainment that will draw on both sound scientific principles
and SON knowledge and be included as a licence condition
2) SON participation in the implementation of study and monitoring programs refered to
above, including through direct SON participation in data collection
3) SON participation in the development of criteria for the conduct of a mitigation measures
study for thermal effluent and entrainment/impingement that will be included as a licence
condition
4) A direction to CNSC to work with SON on an agreement for a mitigations plan, which
will include i) how SON will participate in establishing criteria and expectations for the
mitigation measures study; ii) the process by which SON and CNSC staff will assess the
mitigation measures identified, taking into account SON values; and iii) how the
outcomes of the study and assessment will be implemented, including how
recommendations will be made to the Commission
5) A direction to CNSC staff to work with SON to reach agreement on how regulatory
decision-making on the refurbishment can be harmonized with other regulatory processes
(e.g., the Fisheries Act authorization, the MOECC ECA amendment application, etc.) and
consultation or engagement processes (e.g., on the DGR Project), including how
recommendations will made to the Commission, where appropriate
6) Direct and active oversight by the Commission of the development and implementation
of the above accommodation measures, including ensuring that reviews are conducted in
a forum that allows for full SON participation through review and submissions
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I.

INTRODUCTION

I have been retained by the Saugeen Ojibway Nation (“SON”) to provide a report in connection
with the forthcoming review of an application by Bruce Power seeking authority from the Canadian
Nuclear Safety Commission (“CNSC”) to refurbish the Bruce Nuclear Generating Station (“Bruce
NGS”) as part of a pending operating licence review process. The purpose of this report is to
provide advice on how the CNSC can carry out this licence review in a manner consistent with its
regulatory duty to ensure that the prospective licencee “has made adequate provision for the
protection of the environment” including ensuring “…respect [for] the precautionary principle”.
This report is in six parts. Part II sets out the background facts relevant to this licence review
including information about the Bruce NGS refurbishment initiative and ongoing concerns of the
SON about facility operations and impacts. Part III sets out the policy framework within which this
review process will proceed including the requirement that the applicant demonstrate that it has
taken adequate steps to protect the environment and respect the precautionary principle. Part IV
considers the growing role played by the precautionary principle in judicial and quasi-judicial
decision-making. Among other things it considers Canadian and Commonwealth caselaw
interpreting and operationalizing the principle. Drawing on this discussion in Part V, the report
offers a framework for the CNSC to undertake an assessment of Bruce NGS’s licence application in
a manner that implements the CNSC’s stated commitment to respect the precautionary principle.
Finally, in Part VI, I offer some concluding observations.
II.

BACKGROUND FACTS

The SON are the Indigenous peoples of the Grey and Bruce region. The Bruce NGS as well as
adjacent support and nuclear waste management facilities lie within the SON’s Traditional Territory.
SON and its members have Aboriginal and Treaty rights throughout the SON Territory and
continue to rely on their Territory today as they have for countless generations. Those rights include
a proven Treaty right to a commercial fishery in the waters of Lake Huron and Georgian Bay.
The Bruce NGS is the largest operating nuclear generating station in the world and interacts in
complex ways with the environment of the SON traditional Territory. Chief among SON’s
concerns is the impact of the facility—and specifically, its once-through cooling system—on the fish
of Lake Huron. Bruce Power asserts, and has long asserted, that its operations have low to no
impact on the environment, and CNSC staff have acceded to that position in the absence of
conclusive evidence of greater impact. From SON’s perspective, however, Bruce Power’s assertions
about the state of the science concerning the environmental effects of Bruce NGS do not justify
regulatory inaction. SON maintains that the impacts caused by the withdrawal and warming of
several trillion litres of water annually from Lake Huron are not well understood and there is a real
risk that Bruce Power’s operations will over time have serious and irreversible effects on the fish on
which the SON communities rely.
Although there have been discussions over the last 15 years between Bruce Power, SON, and CNSC
staff to address concerns SON has raised respecting the facility’s impacts and conclusions drawn
respecting those impacts, significant uncertainties in the data and analysis remain unresolved. 1 The
Some of the uncertainties that SON has raised over the years include: a poor understanding of the magnitude of
impingement and entrainment impacts given deficiencies in monitoring design, gaps in the understanding of fish
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SON communities fear that the continued operation of the Bruce NGS, particularly in the context
of a changing environment, will have enduring impacts on Lake Huron and its aquatic life. SON
community members observe that the waters of Lake Huron have already changed significantly and
the fish on which they have relied for countless generations are not as abundant as they once were.
There is great concern in the SON communities that if the Bruce NGS’s impacts continue unabated,
there may come a time when important fish populations will collapse and an integral part of who the
SON are will be lost. 2
On June 30, 2017, Bruce Power submitted to the CNSC a licence renewal application confirming its
intention to proceed with the refurbishment of six of the Bruce NGS’s nuclear reactors and seeking
approval from the CNSC to do so. The refurbishment of each reactor will allow it to operate for an
additional 30 to 35 years; without the refurbishment, each of the six reactors would reach the end of
its operational life in the next ten to fifteen years.
On September 1, 2017, the CNSC announced the process through which Bruce Power’s licence
renewal application including the refurbishment will be reviewed. According to the announcement,
the application will be considered through three days of hearings under the Nuclear Safety and Control
Act between March and May 2018.
The refurbishment initiative being advanced by Bruce Power is one of the most significant projects
ever proposed in SON Territory. It represents a multi-billion dollar multi-year project that is
expected to extend the operating life of the Bruce NGS until 2064. If authorized, the refurbishment
will allow Bruce NGS to continue to operate for the next fifty years. As such, the SON claim it will
have significant and enduring impacts on the rights and interests of their people and on the lands,
waters, plants, fish, and animals within their Territory.
Currently, Bruce NGS extracts several trillion litres of water annually from Lake Huron, from a
location where the SON have an established and exclusive Aboriginal and Treaty right to a
commercial fishery. Over the last twenty years, the SON has consistently registered concerns in
various regulatory processes that the facility’s impacts have never been the subject of a
comprehensive and careful assessment, and are poorly understood. The facility’s cooling water
system is known to interact with the aquatic environment of Lake Huron and to have impingement
and entrainment impacts as well as thermal effects on fish and fish habitat. However, there remain
gaps in the scientific knowledge as to the magnitude of these various effects, their interaction with
each other, and their potential to interact with other stressors on Lake Huron. Addressing these
populations in Lake Huron that make it impossible to make credible assertions respecting population-level impacts, the
absence of a winter thermal plume model to characterize the geographic extent of thermal effects during the sensitive
spawning window of important fish species, a lack of data and research on the implications of thermal impacts during
embryo development on post-hatch survival, and the absence of any credible combined or cumulative effects
assessment.
2 “Fishing is engrained in who we are as a people; it is integral to our culture and our belief systems… The fishery and
the lands are part of who I am. The lands and waters are inseparable from me as an Annishnabe person. My family and
our oral histories have shaped me as an Annishnabe person. My family has conducted ceremonies on the waters and the
ice when the water is covered. Our belief is that the waters, trees and lands all have spirits, and that these spirits are
interconnected. For example, when our people fish, we share in the catch. Our people watch the harvest. Our children
see the fishermen return with their catch and share in the process. We have ceremonies to the [C]reator for the lands
and waters of which we are a part. Our feast celebrates the fishery, and our connections to the waters and the lands that
surround it.” Affidavit of Paul Jones, August 15, 2013, Submitted to the Joint Review Panel in the Environmental
Assessment of Ontario Power Generation’s Proposed Deep Geologic Repository for Low and Intermediate Level
Waste.
2

gaps is the focus of an ongoing process between SON and CNSC staff. This process began in May
2017 and remains at very initial stage.
With respect to impingement and entrainment effects, SON has raised concerns with the
methodology used by Bruce Power to monitor and characterize impacts. CNSC acknowledges that
there are issues with Bruce Power’s methodology and has asked Bruce Power to more work to
describe/address these issues in the future. However, based on currently available science and
information, CNSC staff are of the view that these effects do not pose “an unreasonable risk to fish
populations and …the aquatic environment around the Bruce site”. 3
With respect to thermal effects, CNSC staff determined that Bruce Power has provided adequate
information concerning the thermal assessment to confirm that thermal effects in the aquatic
environment surrounding the Bruce site are not likely to pose an unreasonable risk to the
environment. SON disputes this conclusion and argues that mitigation measures, not simply
continued monitoring and adapative management, should be implemented. To date, while Bruce
Power and CNSC staff have apparently acknowledged there are mitigation measures that could
reduce thermal effects, their position is that it would be premature to implement such measures.
Both in respect of thermal effects and more generally, it is my understanding that the reasons
offered in support of this position include:
1)
2)
3)

the cost implications associated with implementing mitigation measures;
the operational challenges associated with implementing such measures; and
the potential that such measures can be implemented later if and when evidence of
significant impacts are identified. 4

A particular source of uncertainty are the cumulative effects of Bruce NGS’s impacts over time
when considered in combination with environmental changes anticipated in this area due to
increasing development and other environmental stressors including climate change. The
environment is changing and is expected to continue to change in the coming decades. For
instance, water temperatures in Lake Huron are rising, and these temperature increases could serve
to amplify the thermal effects of Bruce NGS’s water system, but it is uncertain precisely how these
3 Canadian Nuclear Safety Commission, Environmental Assessment Report: Bruce Power Inc. – Bruce Nuclear Generating Station A
and B – PROL 18.00/2020 Licence Renewal, dated February 2018, page 45 in Appendix G of CNSC Staff submissions to
Commission Public Hearing, dated 12 February 2018, e-Doc 5454349.
4 For example, during the environmental assessment of the proposed restart of Units 3 and 4 of the Bruce A Nuclear
Generation Station in 2002, Environment Canada recommended that Bruce Power “should use the best available
technology to lower discharge as much as is feasible, reduce plume size and work towards complying with the CWQG
temperature guidelines for protection of freshwater aquatic life.” Canadian Nuclear Safety Commission, Screening
Report on Environmental Assessment of the Proposed Restart of Units 3 and 4 of Bruce A Nuclear Generating Station,
October 2002, Appendix 2, Comment 6.2. Bruce Power subsequently evaluated and identified potential beneficial
technologies but asserted that their implementation was not warranted. See, for example, Canadian Nuclear Safety
Commission, Environmental Assessment of the Bruce A Refurbishment for Life Extension and Continued Operations
Project, Bruce A Nuclear Generation Station, March 2006, Appendix 2, Comment 10-EC. Since then, Bruce Power’s
position has been that the implementation of mitigation measures is not yet warranted, a view that CNSC staff appear to
share. See, for example, Letter from F. Saunders, Vice President of Nuclear Oversight and Regulatory Affairs (Bruce
Power), to K. Lafreniere, Director of the Bruce Regulatory Program Division (CNSC), 17 April 2014; and Letter from
K. Lafreniere, Director of the Bruce Regulatory Program Division (CNSC), to F. Saunders, Vice President of Nuclear
Oversight and Regulatory Affairs (Bruce Power), 6 February 2014. See also p. 53 of CNSC staff’s Environmental
Assessment Report for the licence renewal where the CNSC acknowledges that climate change may change the extent of
the facility’s impacts on aquatic biota in the future, but that the “cyclical nature of th[e CNSC’s environmental protection
framework allows for the CNSC to assess and mitigate risks that may arise.”
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impacts will evolve.
Aside from cumulative effects, the SON are also concerned with project-related risks and
uncertainties associated with routine operations as well as those arising from potential accidents and
malfunctions. The SON claim that these risks should be weighed mindful of the potentially
irreversible consequences to the SON and their territory. The SON people assert that they have a
unique relationship with the Territory; it is the source of their identity as Anishnabek peoples, as
well as of their Aboriginal and treaty rights. As such, harm caused to the lands and waters of their
Territory are seen as an existential threat that would be visited upon the SON in an acute and unique
manner, imperilling their future as a people and infringing their constitutionally guaranteed Treaty
rights.
III. THE APPLICABLE REGULATORY FRAMEWORK
This application is being reviewed pursuant to Nuclear Safety and Control Act, S.C. 1997, c. 9. The
statutory task of the CNSC is spelled out in subsection 24(4) as follows:
Conditions for issuance, etc.
(4)

No licence shall be issued, renewed, amended or replaced — and no authorization to
transfer one given — unless, in the opinion of the Commission, the applicant or, in the
case of an application for an authorization to transfer the licence, the transferee
(a)

is qualified to carry on the activity that the licence will authorize the licensee to
carry on; and

(b)

will, in carrying on that activity, make adequate provision for the protection of the
environment, the health and safety of persons and the maintenance of national
security and measures required to implement international obligations to which
Canada has agreed.

The duty of the CNSC to protect the environment is elaborated upon in REGDOC 2.9.1. It sets
outs a number of “guiding principles for protection of the environment” including the precautionary
principle:
For each facility or activity that has direct interactions with the environment, the CNSC must
determine that the licensee or applicant has made adequate provision for the protection of the
environment. The applicant or licensee’s licence application shall demonstrate (through
performance assessments, monitoring or other assessments) that their environmental
protection measures:
•

are commensurate with the level of risk associated with the activity

•

recognize that uncertainty exists in science and account for this uncertainty:
o

o

by keeping all releases to the environment as low as reasonably achievable
(ALARA), social and economic factors being taken into account for nuclear
substances
through the application of the best available technology and techniques
economically achievable (BATEA) for hazardous substances
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•

respect the precautionary principle, the “polluter pays” principle, and the concepts of
pollution prevention, sustainable development and adaptive management

•

are assessed against performance indicators and targets that are based on sound science

The precautionary principle is defined in REGDOC 2.9.1 as follows:
precautionary principle (principe de la prudence)
The principle that where there are threats of serious or irreversible damage, lack of full
scientific certainty shall not be used as a reason for postponing cost-effective measures to
prevent environmental degradation. (Source: Federal Sustainable Development Act, Canadian
Environmental Protection Act, 1999 (preamble))
Note 1: In other words, the absence of complete scientific evidence to take precautions does
not mean that precautions should not be taken – especially when there is a possibility of
irreversible damage.
Note 2: The “precautionary principle” is discussed in additional detail in A Framework for the
Application of Precaution in Science-based Decision Making about Risk.
IV.

ROLE & NATURE OF THE PRECAUTIONARY PRINCIPLE IN JUDICIAL AND
QUASI-JUDICIAL DECISION-MAKING
A.

Role and Prevalence of the Precautionary Principle in Canadian Law

The origins and implications of the precautionary principle are the subject of a considerable and
growing scholarly literature. 5 Derivative of the maxim “better safe than sorry”, at its core the
principle seeks to formalize precaution as a regulatory obligation in the face of environmental threats
and scientific uncertainty. In the domain of international law, the principle began to emerge in the
early 1980s most notably in the World Charter for Nature (1982). Since that time, it has become a
central feature of close to one hundred international agreements and has been incorporated into
scores of domestic environmental and public health laws worldwide.
There are several different formulations of the precautionary principle. The most widely-cited
version of the precautionary principle is found in Principle 15 of the Rio Declaration on Environment
and Development (1992):

See generally David Freestone & Ellen Hey, eds, The Precautionary Principle and International Law (The Hague: Kluwer Law
International, 1996); Arie Trouwborst, Evolution and Status of the Precautionary Principle in International Law (The Hague:
Kluwer Law International, 2002); Harold Hohmann, Precautionary Legal Duties and Principles of Modern International
Environmental Law (London: Graham & Trotman, 1994); Ronnie Harding & Elizabeth Fisher, Perspectives on the
Precautionary Principle (Sydney: Federation Press, 1999); Simon Marr, The Precautionary Principle in the Law of the Sea (The
Hague: Kluwer Law, 2003); Joakim Zander, The Application of the Precautionary Principle in Practice: Comparative Dimensions
(Cambridge: Cambridge Univ Press, 2010); Jocelyn Stacey, “Preventive Justice, the Precautionary Principle and the Rule
of Law” (2016) in Tamara Tulich et al, Regulating Preventive Justice (New York: Routledge, 2016) 23. What follows draws
upon C. Tollefson, “A Precautionary Tale: The Trials and Tribulations of the Precautionary Principle” in A. Ingelson
(ed) Environment in the Courtroom (University of Calgary Press, forthcoming).
5
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“Where there are threats of serious or irreversible damage, lack of full scientific certainty shall
not be used as a reason for postponing cost-effective measures to prevent environmental
degradation.” 6
It is this version of the precautionary principle that is embodied in REGDOC 2.9.1, a version of the
principle that, as signatory to the Rio Declaration, Canada has agreed to implement.
The precautionary principle has come to play a key role in the interpretation of laws and regulations
designed to protect the environment and public health. While the Supreme Court of Canada has led
the way in the recognizing the importance of the principle in modern-day environmental decisionmaking, other courts have likewise made significant contributions to a growing caselaw that affirms
the central role that law mandates this principle to assume. 7
A good illustration of the application of the principle arose recently in Taseko Mines v. Canada, 2017
FC 1099. In this case, a review panel conducting an environmental assessment under CEAA, 2012
applied the principle in deciding to recommend rejection of a mining project proposed for northcentral British Columbia. It was accepted that under CEAA, 2012 the panel was obliged to apply
the precautionary principle. The proponent argued, however, that the panel could do so by
recommending an adaptive management approach to project-related risks. In light of the nature of
the these risks, the panel disagreed. On judicial review, the Federal Court sided with the panel
noting that these were not circumstances in which the requirements of the precautionary principle
could be met through “vague assurances” by the proponent to implement adaptive management.
According to the Court:
Indeed, acceptance of vague adaptive management schemes in circumstances such as these
would, in my view, tend to call into question the value of the entire review panel process – if
all such decisions could be left to a later stage, then the review panel process would simply be
for the sake of appearances. 8
By far the most common way that the principle finds its way before domestic courts and tribunals is
through its implicit or explicit adoption in domestic statutes. A growing number of jurisdictions
have enacted legislation that explicitly incorporates the precautionary principle either as a substantive
decisional criterion or in preambular language. In Canada, the principle is now affirmed in most our
federal environmental laws including the Species at Risk Act (SARA), the Oceans Act, the Canadian
Environmental Protection Act (CEPA), the Canadian Environmental Assessment Act (CEAA) and the Pest
Control Products Act (PCPA). The principle is also specifically referenced in recently tabled
amendments to the Fisheries Act (Bill C-69, s. 2.5) and in the new Impact Assessment Act [Bill C-68, ss.
6(1)(d) and ss. 6(2)].
Currently the principle appears in the preambles to CEPA, SARA and the Oceans Act, in the
purposes section of CEAA (s. 4) and as a mandatory strategic management principle under the
Oceans Act (s. 30). It is also expressed as a relevant consideration in the exercise of administrative

The United Nations Conference on Environment and Development, Rio Declaration on Environment and Development,
Principle 15.
7 114957 Canada Ltee (Spraytech) v. Hudson (Town of), 2001 SCC 40 (“Spraytech”); Castonguay Blasting Ltd. v Ontario
(Environment), 2013 SCC 52 (“Castonguay”); Morton v. Minister of Fisheries and Oceans, 2015 FC 575 (“Morton”); Wier v. British
Columbia (Environmental Appeal Board), 2003 BCSC 1441 (“Wier”); Taseko Mines v Canada, 2017 FC 1099 (“Taseko”).
8 Taseko, ibid. at para 124.
6
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duties vested in the Government of Canada and its agencies under CEPA and CEAA. 9 Moreover,
in several instances, as set out below, the principle operates as a substantive decisional criterion:
•
•

•

When conducting various assessments of potentially toxic substances, federal Ministers
shall “apply … the precautionary principle”: section 76.1, CEPA.
In preparing a recovery strategy, action plan or management plan the competent
minister shall “consider the principle that, if there are threats of serious or irreversible
damage to the listed wildlife species, cost effective measures to prevent the reduction or
loss of the species should not be postponed for lack of full scientific certainty”: section
38, SARA.
When conducting a re-evaluation or special review of a registered pesticide product, the
Minister must take the precautionary principle “into account” when deciding whether “a
situation … endangers human health or safety or the environment”: see subsections
20(1) and (2), PCPA.

Particularly where it is explicitly referred to in statutory or regulatory provisions, the duty to consider
and apply the precautionary principle in the interpretation and application of legislative provisions
and powers is now clear. 10 However, precisely what it means to apply the precautionary principle, in
particular when it applies and how it applies is still something with which the caselaw is still grappling.
A key difficulty to date has been to chart a middle ground between interpretations of the principle
that would render it completely innocuous (i.e. simply exhorting caution) and interpretations that
would unreasonably thwart economic development by prohibiting decisions in the face of
uncertainty.
To operationalize the precautionary principle so that it can offer decision-makers a viable procedural
means to take risk into account in a manner that is consistent with established administrative law
principles, a host of important questions about the meaning and implications of the principle must
be addressed. These include:
•
•
•

B.

when should the principle apply? In other words, should it apply generically or only when
certain threshold requirements relating to environmental damage and scientific
uncertainty are met?
how should it apply? Who should bear the burden of proof, should the burden shift at
some juncture, what form of evidence should be considered, and what standard(s) of
proof should apply?
what remedial consequences should flow from its application? To what extent and how should an
adjudicative body prescribe measures necessary to achieve compliance with the
principle?
Operationalizing the Precautionary Principle

Of late, leadership in operationalizing the precautionary principle has been supplied by courts in
Australia and New Zealand. In these jurisdictions, following the lead of a landmark decision of the
New South Wales Land and Environment Court, courts and tribunals with de novo jurisdiction are

CEPA, s. 2 and CEAA, s. 4(2).
Spraytech, supra note 7; Castonguay, supra note 7; Morton, supra note 7; Wier, supra note 7.

9 See
10
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now equipped with a tool that not provides guidance as to when the principle applies but also how it
applies. 11
This growing iterative body of jurisprudence is helping, to paraphrase a recent decision on the
precautionary principle of our Federal Court, to define the “legal contours” of the principle and
what duties it imposes on statutory decision-makers. A key focus of this jurisprudence concerns the
relationship between the precautionary principle and adaptive management. 12
What these cases underscore is that in instances where the precautionary principle is triggered this
does not mean the activity or development at issue is halted or prohibited. 13 Nor does it imply a
“zero-risk” based precautionary standard. 14 Rather, the principle dictates that a contextual analysis
of the measures aimed at reducing risk and managing uncertainty be undertaken. In appropriate
cases, adaptive management can be one of the “measures” employed to this end. 15
1.

The Telstra Decision

The leading Commonwealth decision on the application of the precautionary principle is Telstra.
Telstra is a landmark decision that provides guidance as to whether and how the precautionary
principle applies in the context of regulatory decision-making and judicial review. The Telstra
analysis proceeds in three discrete stages: (1) deciding whether the principle applies; (2) if so,
reversing the onus of proof; and (3) identifying the appropriate governmental response.
The first stage of the Telstra test is aimed at determining whether the precautionary principle is
engaged. At this stage, the onus lies with the applicant to establish two conditions: that the activity
in issue potentially poses a “serious or irreversible threat of environmental damage” and “scientific
uncertainty as to the environmental damage.” 16 Once both of these conditions are shown to apply,
the precautionary principle is engaged.
The first arm of this stage of the test involves consideration of whether the apprehended
environmental damage is “serious or irreversible”. This is a question of fact. Assessment of this
question requires “scientific evidence”. This means that evidence relied on must be based on
scientific knowledge, grounded in scientific methods or procedures, or supported by expert
testimony. 17 The decision emphasizes, however, that assessment of whether a “serious or
irreversible threat” exists should not be restricted to expert evidence but rather should take into
account “the views of relevant stakeholders and rightholders”: in the words of the court, “different
judgments, values and cultural perceptions of risk, threat and required action play a role in the
assessment process”. 18

Telstra Corporation Ltd. v. Hornsby Shire Council, [2006] NSWLEC 133 (“Telstra”); Environment East Gippsland Inc v
VicForests, [2010] VSC 335 (“Gippsland”); Sustain our Sounds Inc. v. The New Zealand King Salmon Co Ltd., [2014] NZSC 40
(“SOS”).
12 Morton, supra note 7, see especially para. 43; Telstra, ibid; Gippsland, ibid; SOS, ibid.
13 See Telstra, supra note 11 at paras. 179-181.
14 Ibid. at paras. 157-178.
15 Ibid. at paras. 163-65.
16 Ibid at para. 128.
17 Ibid. at para. 135-36.
18 Ibid. at para. 132.
11
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In considering the question of whether the threat is “serious or irreversible”, Telstra suggests that a
variety of factors might be relevant including: 19
(a)
(b)
(c)
(d)
(e)
(f)
(g)
(h)

the spatial scale of the threat (e.g. local, regional, statewide, national, international);
the magnitude of possible impacts, on both natural and human systems;
the perceived value of the threatened environment;
the temporal scale of possible impacts, in terms of both the timing and the longevity (or
persistence) of the impacts;
the complexity and connectivity of the possible impacts;
the manageability of possible impacts, having regard to the availability of means and the
acceptability of means;
the level of public concern, and the rationality of and scientific or other evidentiary basis
for the public concern; and
the reversibility of the possible impacts and, if reversible, the time frame for reversing
the impacts, and the difficulty and expense of reversing the impacts.

While Telstra does not elaborate what level or quantum of proof must be adduced to establish the
existence of the threat, a subsequent Supreme Court of Victoria decision has described it as a risk
that “though remote may nevertheless be real and not fanciful or far-fetched.” 20
To satisfy the test set out in first stage of Telstra, an applicant must also establish that there is “a lack
of full scientific certainty” as to the nature and scope of the relevant environmental damage. This is also
a question of fact. Among the factors that Telstra identifies as relevant to its determination are:
(a)
(b)
(c)

the sufficiency of the evidence that there might be serious or irreversible environmental
harm caused by the development plan, programme or project;
the level of uncertainty, including the kind of uncertainty (such as technical,
methodological or epistemological uncertainty); and
the potential to reduce uncertainty having regard to what is possible in principle,
economically and within a reasonable time frame.

In Telstra, the court discusses at some length the requisite degree of uncertainty required to trigger
the application of the principle. The court rejects the notion that “this threshold is crossed
whenever there a lack of ‘full’ scientific certainty” suggesting that this would render the condition
“meaningless”. 21 The question the court then asks is “how much scientific uncertainty need there be
as to the threat of environmental damage before the second condition precedent to trigger
application of the precautionary principle is fulfilled?” 22
Ultimately, Telstra adopts a threshold test of “reasonable scientific plausibility”. This test is satisfied
when: 23
...empirical scientific data (as opposed to simple hypothesis, speculation or intuition) make it
reasonable to envisage a scenario, even if it does not enjoy unanimous scientific support.
When is there “reasonable scientific plausibility”? When risk begins to represent a minimum
Ibid. at para. 131.
See Gippslands, supra note 11 at para. 191.
21 Telstra, supra note 11 at para. 142.
22 Ibid. at para. 145.
23 Ibid. at para. 148.
19
20

9

degree of certainty, supported by repeated experience. But a purely theoretical risk may also
satisfy this condition, as soon as it becomes scientifically credible: that is, it arises from a
hypothesis formulated with methodological rigour and wins the support of part of the
scientific community, albeit a minority.
In the Gippsland decision, the Supreme Court of Victoria analyzed the relevant evidence on the basis
of what it terms a “substantial uncertainty” test. 24
The second stage of the test in Telstra commences upon applicant establishing that each of the two
preconditions set out above are present. At this juncture, the precautionary principle is triggered,
and the burden of proof shifts to the proponent to show that the alleged threat does not exist or is
negligible. In the words of Telstra: 25
If each of the two conditions precedent or thresholds are satisfied…the precautionary
principle will be activated. At this point, there is a shifting of the evidentiary burden of proof.
A decision-maker must assume that that the threat of serious or irreversible environmental
damage is no longer uncertain but is a reality. The burden of showing that this threat does not
in fact exist or is negligible effectively reverts to the proponent of the economic or other
development plan, programme, or project.
Telstra describes the rationale for this burden shift as being “preventative anticipation: to act before
scientific certainty of cause and effect is established.”
…it may be too late or too difficult and costly to change a course of action once it is proven
to be harmful. The preference is to prevent environmental damage, rather than remediate it.
The benefit of the doubt is given to environmental protection when there is scientific
uncertainty. To avoid environmental harm, it is better to err on the side of caution. 26
Telstra emphasizes that this burden shift “operates in relation to only one input of the decisionmaking process – the question of environmental damage”. If the proponent fails to discharge its
burden, this does not mean that its “…project must be refused. It simply means that, in making the
final decision, the decision-maker must assume there will be serious or irreversible environmental
damage”. 27 According to Telstra, the precautionary principle does not require “...decision-makers to
give the assumed factor (the serious or irreversible environmental damage) overriding weight
compared to the other factors required to be considered, such as social and economic factors, when
deciding how to proceed”. 28
The third stage of the Telstra test allows for preventative steps to be taken “without having to wait
until the reality and seriousness of the threats become fully known”. 29 At the same time, Telstra
emphasizes that the principle should not be used to avoid all risks 30 or preclude the carrying out of a
project until “full scientific certainty is attained”. 31 The type and level of precautionary measures
Gippslands, supra note 11 at para. 197.
Telstra, supra note 11 at para. 150. See also discussion in Telstra at paras 150-155; and Gippsland, supra note 11 at paras.
199-201.
26 Telstra, supra note 11 at para. 151.
27 Ibid. at para. 154.
28 Ibid. at para. 154.
29 Ibid. at para. 156.
30 Ibid. at para. 157.
31 Ibid. at para. 179.
24
25
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that will be appropriate will depend on the combined effect of the degree of seriousness and
irreversibility of the event occurring, and the seriousness of the consequences should it occur. 32
Telstra urges that “some margin for error” be retained until all the consequences of the decision to
proceed with the project are known. One way it suggests this can occur is through an adaptive
management plan. 33
A key part of the determination of what precautionary measures might be appropriate is the concept
of “proportionality”. The measures adopted must be proportionate to the potential threats and
reflect a “risk weighted” analysis of consequences and costs of various options. 34 This will require
some form of cost-benefit analysis to be undertaken that avoids the tendency, associated with
traditional cost benefit analyses, to “squeeze out soft values in favour of quantifiable values”. 35
The Telstra case arose as a de novo appeal. 36 The appellant was a telecom company (Telstra) that had
been refused permission by a local council to install a cell phone tower in a suburb of Sydney on the
basis of a variety of concerns including the effects of exposure to electromagnetic energy (EME).
The respondent council rejected Telstra’s application even though the levels of EME to be released
from the proposed facility were well within a recently approved national EME standard (“Australian
Standard RPS3”).
At the appeal, the respondent adduced no expert evidence as to the potential for adverse effects
associated with exposures predicted to result from the cell phone tower. Nonetheless, it asserted
that the precautionary principle should apply to justify its rejection of Telstra’s application. Preston
C.J. disagreed. In the circumstances, and particularly because the predicted EME levels were well
within a nationally established peer reviewed safety standard, Preston C.J. concluded that the
respondent had failed to demonstrate that the proposal posed a threat of serious or irreversible harm
and accordingly that the precautionary principle did not apply. A key factor supporting this
conclusion was that a precautionary approach had already been adopted in the standard setting
process and in the terms of Australian Standard RPS3.
2.

Elaborations on and refinements of the Telstra approach

The Telstra case has been frequently followed and approved in Australia and New Zealand and been
elaborated by various superior courts. In several cases these elaborations have considered the role
of adaptive management and the relationship between adaptive management and the precautionary
principle.
Three subsequent decisions deserve scrutiny, all of which focus considerable attention on the
relationship between the precautionary principle and adaptive management, a topic that is only dealt
with in passing by Telstra.

Ibid. at para. 161.
Ibid. at para. 162-165.
34 Ibid. at para. 167, 171, 172.
35 Ibid. at para. 173.
36 This type of “de novo” appeal allows the parties to re-argue the matter appeal from afresh without restrictions on the
legal arguments they may make, nor on the evidence they may adduce. In this sense, it is very much akin a “first
instance” determination of the type the CNSC will make on this application.
32
33
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Telstra was followed and applied by the NSW Land and Environment Court in a 2013 decision in a
de novo merits-based review of a permit amendment application for an existing coal mine seeking to
modernize its operations. 37 The Panel held that the proposed expansion triggered the precautionary
principle, applying the Telstra test, due to impacts on the aquifer and proposed discharges to a nearby
river. The burden of proof thus shifted to the proponent to show that these harms could be
reduced or eliminated. The proponent sought to rely on an adaptive management plan. The Panel
was not persuaded that the adaptive management plan was adequate inter alia because “there
remained significant uncertainties and undefined parameters due to a lack of baseline data on the
groundwater and river water quality issues”. As such, the Panel held that the adaptive management
plan did not conform with the minimum requirements for an adaptive management plan as set out
in Newcastle v Hunter Valley Speleological Society v Upper Hunter Shire. (“Newcastle”). 38
Like Telstra, Newcastle was authored by the Chief Judge of the NSW Land and Environment Court.
In Newcastle, Preston C.J. takes the opportunity of elaborating how adaptive management aligns with
the analysis of the precautionary principle he offers in Telstra.
Newcastle involved a project that presented a risk of harm to certain cave dwelling species. Preston
C.J. heard the appeal from the granting of a development permit on a de novo basis. In his view, the
circumstances of the case engaged the precautionary principle, however, the threats in question were
satisfactorily addressed through the proposed adaptive management plan. In his words, 39
In the circumstances of this case, I consider that the appropriate and proportionate response
to the threat of environmental damage to biota within the limestone is to implement a stepwise or adaptive management approach. This would involve imposition of conditions of
consent requiring monitoring linked to adaptive management.
Preston C.J. went on, however, to underscore that the legal test as to what constitutes “adaptive
management” is a rigorous one.
Adaptive management is a concept which is frequently invoked but less often implemented in
practice. Adaptive management is not a “suck it and see”, trial and error approach to
management, but it is an iterative approach involving explicit testing of the achievement of
defined goals. Through feedback to the management process, the management procedures
are changed in steps until monitoring shows that the desired outcome is obtained. The
monitoring program has to be designed so that there is statistical confidence in the outcome.
In adaptive management the goal to be achieved is set, so there is no uncertainty as to the
outcome and conditions requiring adaptive management do not lack certainty, but rather they
establish a regime which would permit changes, within defined parameters, to the way the
outcome is achieved. 40
The relationship between adaptive management and the precautionary principle has also been
recently discussed in a 2014 decision of the New Zealand Supreme Court. In this decision, the
NZSC reverses the order of the inquiry. It first asks the question, before considering whether the
precautionary principle applies, whether an adaptive management regime can even be considered “as
37 Southern Highlands Coal Action Group v. Minister for Planning and Infrastructure, [2013] NSWLEC 1032 (“Southern
Highlands”).
38 Newcastle v. Hunter Valley Speleological Society v. Upper Hunter Shire, [2010] NSWLEC 48 (“Newcastle”).
39 Ibid. at para. 183.
40 Ibid. at para. 184.
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a means of reducing uncertainty and adequately managing any remaining risk”. 41 To determine this
“overall question”, the NZSC identifies four key factors: 42
(a)
(b)
(c)
(d)

there will be good baseline information about the receiving environment;
the conditions provide for effective monitoring of adverse effects using appropriate
indicators;
thresholds are set to trigger remedial action before the effects become overly damaging;
and
effects that might arise can be remedied before they become irreversible.

The final decision deserving of mention is a judgment of the Supreme Court of Victoria (Common
Law Division). Environment East Gippsland Inc. v VicForests (“Gippsland”) is a lengthy and careful
consideration and application of Telstra in the context of logging activity by the defendant company
that the applicant conservation group claimed would adversely impact the critical habitat of various
endangered species. In the end, Osborn J. elaborates on the 3 stage test set out in Telstra. Gippsland
proposes that the Telstra test be applied as follows: 43
(a)
(b)
(c)
(d)
(e)

is there a real threat of serious or irreversible damage to the environment?
is it attended by a lack of full scientific certainty (in the sense of material uncertainty)?
if yes to (a) and (b), has [the Proponent] demonstrated the threat is negligible?
is the threat able to be addressed by adaptive management?
is the measure alleged to be required proportionate to the threat in issue?”

Under Osborn J’s five step test steps (a) and (b) correspond to stage one of Telstra; step (c)
corresponds to stage two of Telstra; and steps (d) and (e) roughly correspond to the third stage of
Telstra.
In particular, the “proportionate measure” element of the Gippsland draws heavily on paras. 166 to
181 of Telstra and affirms a recognition of the need to ensure that measures taken in response to the
principle “should not go beyond what is appropriate and and necessary to achieve the objective in
question”, and that such measures be assessed in terms of their practicality, costs and benefits. 44
Applying this “Gippsland” test, Osborn J. offered the following conclusions: 45
•
•
•

That the proposed logging presented a real threat of serious or irreversible damage to the
environment (i.e. these two species) including their “threatened” status and relevant
expert evidence;
That this damage was attended by a lack of full scientific certainty including evidence with
respect to very significant uncertainties relating to their respective distribution, biology
and conservation;
The defendant has not demonstrated that the threat is negligible insofar as it led “no
evidence from an expert with specialist qualifications relating to the biology and
conservation of frogs”;

SOS, supra note 11 at para. 125.
Ibid. at para. 133.
43 Gippsland, supra note 11 at para. 212.
44 Ibid. at para. 207-209.
45 Ibid. at para. 506.
41
42
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•

•

V.

The threat can be addressed through adaptive management, including “management
measures, which would significantly better inform a further judgment as to the relevant
conservation values of the Brown Mountain….[reducing]…uncertainty with limited cost
and within a reasonable timeframe”; and
The “measures proposed are proportionate to the threat in issue. They are limited
operations. Further, they are capable of definition and …controlling supervision… In
addition there is no satisfactory evidence that postponement of timber
harvesting…would cause VicForests significant economic damage”

APPLYING THE PRECAUTIONARY PRINCIPLE TO BRUCE POWER’S
REFURBISHMENT APPLICATION

As described in Part III, the CNSC has a statutory duty to protect the environment under its
enabling legislation. The nature of this duty is elaborated in REGDOC 2.9.1 which speaks of an
obligation to “respect” the precautionary principle. In this regard, the CNSC finds itself in a
position akin to that of many federal regulators that increasingly—both by statute and by operation
of common law interpretive principles—are tackling the challenge of putting the precautionary
principle to work. To do this regulators must do more than simply pay it lip service.
Implementing the precautionary principle in a meaningful manner will not be easy, particularly in
these early days. Doing so will need to take careful account of a variety of factors including the
nature of the regulatory setting, the state of scientific knowledge and uncertainty, and the relative
costs and benefits of various mitigation measures. In the Canadian context, an added challenge will
be to understand and apply the principle in a manner that recognizes and respects Indigenous
knowledge and rights including those rights that are protected under s. 35 of the Constitution Act,
1982.
In ensuring that its review of Bruce Power’s application is conducted in a manner that is consistent
with the precautionary principle, the CNSC can draw much helpful guidance from pioneering work
in this area that has been done in other Commonwealth jurisdictions that augments the judicial
direction Canadian courts have offered to date. In my opinion, the most practical and balanced
approach is one emerges from the Telstra line of cases which has recently been encapsulated as
follows by the Supreme Court of the State of Victoria in Gippsland. This five-step Gippsland test, as
set out and discussed in Part IV, asks these five questions:
Step One:

Is there a real threat of serious or irreversible damage to the environment?

Step Two:

If so, is this threat attended by a lack of full scientific certainty?

Step Three:

If the answers to questions 1 and 2 is affirmative, has the Proponent
demonstrated the threat is negligible?

Step Four:

Is the threat capable of being addressed by adaptive management?

Step Five:

Is the measure(s) alleged to be required proportionate to the threat in issue?

In balance of this Part, I offer some thoughts on how the CNSC might employ the Gippsland test in
its review of Bruce Power’s current application.
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Step One:

Is there a real threat of serious or irreversible damage to the
environment?

In Step One of its assessment, the CNSC should consider whether the evidence before it supports a
conclusion that the proposed project poses a threat to the environment that is “real” and one that
could potentially cause “serious or irreversible damage” to the environment. There mandates two
distinct inquiries: one focussed on the quantifying the probability of the risk to the environment, and
another that addresses the nature of the damage (consequences) associated with that risk.
In a sense, this formulation parallels the well-known theorem that posits that risk = probability x
consequences.
The caselaw offers some helpful guidance as for the probability arm of the inquiry (whether the risk
poses a “real threat”). In Gippsland, Osborn J. emphasizes the quantum of proof will be satisfied if
the risk “though remote may nevertheless be real and not fanciful or far-fetched”. 46 Moreover,
according to Telstra, the evidence must also have a scientific basis. 47
In the Background Facts, the project-related environmental risks associated with routine operations of
Bruce NGS facility that are identified by the SON as arising from the project fall into two categories:
1) impingment and entrainment effects; and 2) thermal effects. My understanding is that it is
common ground as between the Parties that Bruce NGS’s extraction of several trillion litres of water
from Lake Huron and its subsequent release back into the lake has adverse impingement,
entrainment and thermal effects. The uncertainty, and the disagreement between the parties,
concerns the nature and magnitude of those effects.
In assessing whether the risk is “real” (rises to level of probability that is “not fanciful or farfetched”), it is important for the CNSC to bear in mind that it must consider this question alive to
the potential that these adverse effects will interact with each other and with other stressors that
Lake Huron will face over the fifty year life-time of this project. Lake warming and climate change
must be part of this cumulative effects analysis. Additionally, in addressing the question of whether the
risks identified by the SON are a “real threat”, it is important for the CNSC to factor into its analysis
the potential for malfunctions and accidents at the facility not associated with routine operations.
At this stage of inquiry, a risk should not be discounted as failing to meet the test of being “real”
simply because of a lack of conclusive scientific evidence. It must be borne in mind that scientific
certainty is a highly exacting standard. To postpone remedial action to await this standard being met
is inconsistent with the principle. Indeed, in some instances, the remedial action being sought under
the auspices of the principle may be an order that credible studies be done to assist in filling
scientific knowledge gaps.
It is also important for the CNSC to be mindful of the various types of evidence that it might
consider in relation to this first arm of the test. Thus, while Telstra opines that to meet this arm of
the test there must be some scientific evidence suggestive that the risk is real, this does not preclude
consideration of other supporting evidence that might otherwise be overlooked or discounted. This
is of particular importance in the present case insofar as the SON possess highly relevant Indigenous
knowledge on issues such as how the Lake Huron environment has changed over time.
46
47

Ibid. at para. 191.
Telstra, supra note 11 at para. 134.
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The second arm of the test considers whether the impacts associated with threat posed is “serious or
irreversible”. It is to be noted that the party arguing the principle applies need only prove that the
impacts are serious or irreversible, not necessarily both. Are the consequences of this threat
presented by renewing Bruce NGS’s licence for another fifty years without requiring modification of
its cooling system serious or irreversible? As set out above, Telstra provides a list of factors to
consider for serious or irreversible environmental damage. These factors include
(a)
(b)
(c)
(d)
(e)
(f)
(g)
(h)

the spatial scale of the threat (e.g. local, regional, statewide, national, international);
the magnitude of possible impacts, on both natural and human systems;
the perceived value of the threatened environment;
the temporal scale of possible impacts, in terms of both the timing and the longevity
(or persistence) of the impacts;
the complexity and connectivity of the possible impacts;
the manageability of possible impacts, having regard to the availability of means and
the acceptability of means;
the level of public concern, and the rationality of and scientific or other evidentiary
basis for the public concern; and
the reversibility of the possible impacts and, if reversible, the time frame for
reversing the impacts, and the difficulty and expense of reversing the impacts.
(emphasis added)

In this instance, the SON would likely argue that most, if not all, of these factors support a
conclusion that the threat here is “serious” or “irreversible”. The evidentiary basis for this position
includes what is at stake here is a constitutionally protected treaty right to fish, a right that could
irrevocably be extinquished within the whole of their territory; a prospect that has created great
anxiety and concern within the SON nation. In particular, SON would likely argue that whenever a
project poses a real threat (irreversible or otherwise) to a constitutionally recognized Treaty right, the
regulator must treat that threat as “serious”. It would, of course, be open to Bruce Power to argue
that threat posed by allowing the project to proceed is neither serious or irreversible. It could argue,
for example, that the CNSC should not concern itself, in applying the precautionary principle, with
potential impacts on Treaty rights as the principle is calibrated to take account of environmental
effects. The counter to that argument would be that, as is often argued in the environmental
assessment context, regulators must consider both adverse environmental effects in their own right
as well as how those adverse effects impact the exercise of rights guaranteed under s. 35 of the
Constitution Act, 1982.
Step Two:

If so, is this threat attended by a lack of full scientific certainty?

It must be emphasized that the precautionary principle does not apply where there is full scientific
certainty, nor does it apply where the evidence of risk does not rise to a minimum degree of
certainty. 48 The level of scientific certainty capable of sustaining the principle must therefore fall
between these two points on the certainty-uncertainty spectrum. Moreover, the posited risk may be
entirely theoretical and unproven as long as it has credibility within at least some part of the
scientific community. 49

48
49

Ibid. at para. 142.
Ibid. at para. 148; see also Morton, supra note 7.
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Accordingly, at this stage of the analysis, the CNSC must ask whether in relation to the
environmental effects identified in stage one, there is “reasonable scientific plausibility” to the
concerns raised by SON. In particular, is there reasonable scientific plausibility to SON’s concerns
about project-related adverse effects of impingement and entrainment, and of thermal warming on
fish and fish habitat in Lake Huron and, ultimately, on their Treaty protected fishery? 50
Telstra suggests three factors to consider in the assessment of the degree of scientific uncertainty: 51
•
•
•

the sufficiency of the evidence that there might be serious or irreversible environmental
harm caused by the development plan, programme or project;
the level of uncertainty, including the kind of uncertainty (such as technical,
methodological or epistemological uncertainty); and
the potential to reduce uncertainty having regard to what is possible in principle,
economically and within a reasonable time frame.

I do not have a great deal of information upon which to review the present facts and circumstances
in relation to this stage of the inquiry. The parties do seem to agree that the available science
suggests both in terms of impingement and entrainment effects, and of thermal effects, that the
project will have potentially adverse environmental effects.
There also seems to be agreement that there are gaps in the scientific knowledge surrounding these
nature and extent of these effects. It would appear that this scientific uncertainty is compounded by
the uncertainties associated with predicting the interaction between this project and other natural
and human factors that will influence the fate and condition of Lake Huron over the fifty year
lifetime of the project.
Where the parties appear to differ concerns what should be done in the face of this scientific
uncertainty. It would appear that Bruce Power and CNSC favour a wait and see approach that
involves ongoing monitoring, whereas SON favours more an approach that would require proactive
action in the form of mitigation measures.
If the CNSC concludes on the basis of this test that there is at least some “reasonable scientific
plausibility” to the concerns that SON has raised about the environmental effects impingment,
entrainment and thermal warming, it would then turn move to the third step in the framework.
Step Three:

If the answers to questions 1 and 2 is affirmative, has the Proponent
demonstrated the threat is negligible?

At this stage of the inquiry, if the CNSC concludes that SON has met the evidentiary requirements
of Steps One and Two, the onus then shifts to Bruce Power to demonstrate on the whole of the
evidence in the record that the environmental threats identified by SON are negligible.
I understand from the facts provided that the CNSC has concerns about the methodology used by
Bruce Power to monitor and characterize impingement and entrainment effects but does not
consider that these concerns are of a sufficient magnitude to alter its conclusion that the project is
not likely to cause unreasonable risk to the environment. Moreover, I also understand that at this
50
51

Telstra, supra note 11 at para. 148.
Ibid. at para. 141.
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stage CNSC has concluded that the project is “not likely to pose an unreasonable risk to the
environment”. I have not been provided with any other details as to the rationale or methodology
employed by CNSC to reach these conclusions.
If the CNSC were to implement the framework proposed here, at this stage it would call upon the
Proponent to submit into the record evidence it relies on to suggest that the Project’s impacts in
terms of impingement, entrainment and thermal effects are negligible. The CNSC would then give
SON and other parties an opportunity to question this evidence and lead their own evidence. Bruce
Power would likewise have an opportunity to question and respond to evidence led by other parties.
While this would likely closely resemble the hearing process the CNSC would typically employ to
identify and assess adverse environmental effects, it would have two differences. First, the ultimate
question to be addressed would be framed differently. The key question on which the CNSC would
have to be persuaded would not be whether it considers the relevant risk or threat to be likely to
occur and unreasonable. Rather the question would be whether the CNSC is satisfied that the threat
of risk is negligible. Secondly, unlike in most environmental assessment hearings, the
applicant/proponent here would have the burden of persuading the CNSC on a balance of
probabilities that the risk/threat was negligible. If it were to succeed in establishing that, it would be
unnecessary to take further steps to implement the precautionary principle. On the other hand, if
Bruce Power were to fail to persuade the CNSC at this stage that the risk/threat is negligible, the
inquiry would then move to Step Four.
Step Four:

Is the threat capable of being addressed by adaptive management?

The fourth stage of the test requires consideration of whether the threat is able to be addressed by
adaptive management. A key threshold question that must be addressed is whether there is an
“adequate evidential foundation to have reasonable assurance that the adaptive management
approach will achieve its goals of sufficiently reducing uncertainty and adequately managing any
remaining risk.” 52
Typically proponents, when faced with the prospect of complying with the precautionary principle,
will argue in favour of an adaptive management approach. From a regulatory perspective, such an
approach often entails adjourning making difficult scientific determinations about risk until more
scientific studies can be done and further data is gathered. Such an approach is not necessarily
inconsistent the precautionary principle. However, it is the job of regulators, and subsequently
courts, to decide if in the circumstances adaptive management and the precautionary principle are
compatible.
As noted earlier, in a recent decision, the Federal Court has grappled with precisely this issue. In
Taseko v. Canada, the proponent argued for an adaptive management approach that the court
described as a proposal “that environmental risks and mitigation measures could be dealt with
during further stages of development”. 53 Other parties involved in the EA process considered this
an inadequate approach that was inconsistent with the government’s obligation to apply the
precautionary principle. The Federal Court agreed holding that, in this instance, it was reasonable to
conclude that the proponent’s adaptive management plan was inconsistent with the precautionary
principle.
52
53

SOS, supra note 11 at para. 125.
Taseko, supra note 7 at para. 121.
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Courts in other jurisdictions have likewise affirmed the need to closely scrutinize claims that
adaptive management regimes can satisfy the requirements of the precautionary principle: see, for
instance, the reasons Preston C.J. in Newcastle where he opines that when relied on in this manner
adaptive management regimes must be held to a high standard of rigour in terms of design and
operation. 54 Also useful are the four factors relied on by the NZSC in Sustain our Sounds that are
indicia of rigorous and effective adaptive management regime: 55
•
•
•
•

there will be good baseline information about the receiving environment;
the conditions provide for effective monitoring of adverse effects using appropriate
indicators;
thresholds are set to trigger remedial action before the effects become overly damaging;
and
effects that might arise can be remedied before they become irreversible

In the current instance, at this juncture the available facts relevant to this step in the analysis are
sparse. The facts disclose that Bruce Power has committed to monitoring, at least in respect of
thermal effects. Beyond that, the parameters of its adaptive management plan are largely unknown.
In particular, it is unclear whether there is reliable evidence to conclude the plan meets any of the
four prerequisites to “rigorous and effective adaptive management” set out in the Sustain our Sounds
are met.
Step Five:

Is the measure(s) alleged to be required proportionate to the threat in
issue?

Under the Telstra/Gippsland test, the final stage of the inquiry focuses on the proportionality of the
proposed response to the threat that has been identified. 56 It is important at this stage to ensure that
the responsive measures are carefully calibrated to the nature of the threat. The precautionary
principle does not require that potential serious or irreversible harm be avoided at any cost. Rather
the measures it requires must be practical, and strike a “balance…between the cost burden of the
measures and the benefit derived from them”. 57
It is important in this cost-benefit analysis to avoid the tendency, associated with traditional cost
benefit analyses, to “squeeze out qualitative soft values in favour of quantifiable values”. 58 This
admonition from Telstra arises from a concern that traditional economics struggles to properly
understand and price non-market based values. For this proportionality test to engender public
trust, it must therefore strive to capture and reflect these values in a way that is seen as inclusive,
robust and legitimate. This challenge takes on added importance in the current instance where the
nature of the potential harm being confronted by the SON people goes beyond simply the value of
the sustenance and commercial fishery that might be affected and embraces more amorphous, yet
closely related, cultural and spiritual impacts.
Offering specific views as to how the CNSC might embark on this final stage of the test to the
current case is challenging given the limited facts that have been provided. What the facts do
Newcastle, supra note 38 at para. 0.
SOS, supra note 11 at para. 133.
56 Telstra, supra note 11 at paras. 166-178; Gippsland, supra note 11 at paras. 207-212.
57 Gippsland, supra note 11 at para. 208; see also Telstra, supra note 11 at para. 177.
58 Telstra, supra note 11 at para. 174.
54
55
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disclose is that Bruce Power and/or CNSC apparently do not support immediate implementation of
mitigation measures in part because of cost considerations. The facts do not, however, disclose
what the cost and/or relative efficacy of such mitigation measures would be. The rigourous
proportionality analysis mandated here would require the parties to this review to tender for the
CNSC evidence on a range of matters including:
•
•
•
•
•

the various potential mitigation measures that could be employed to reduce or eliminate
identified adverse environment effects (including cumulative effects) associated with the
project over its lifespan including impingement, entrainment and thermal warming;
the predicted efficacy of these respective measures in terms of 1) limiting adverse
environmental effects, 2) sustaining viable fish populations and fish habitat, and 3)
minimizing infringement of SON’s treaty rights;
the predicted cost of these respective measures in terms of 1) limiting adverse
environmental effects, 2) sustaining viable fish populations and fish habitat, and 3)
minimizing infringement of SON’s treaty rights;
the predicted benefits associated with these respective measures in terms of limiting adverse
environmental effects, 2) sustaining viable fish populations and fish habitat, and 3)
minizing infringement of SON’s treaty rights; and
the costs and benefits of delaying implementation of such measures including the potential that
delay could risk irreversible consequences for fish species that are critical to the SON
and to their treaty rights.

Based on this and other evidence, it would the CNSC’s task to determine which, if any, mitigation
measures proposed by the SON or other parties are proportionate to the threat it has identified and
can be justified on a robust cost-benefit analysis that takes proper account of risks of the project for
the SON’s Aboriginal and treaty rights and way of life.
VI.

CONCLUSION

Bruce Power’s refurbishment application provides the CNSC with an opportunity to clarify and
elaborate upon the nature of its critical role in protecting the environment. There can be no
question that environmental protection is a central feature of the CNSC’s mandate and operating
mission. As such, the task ahead for the CNSC is to clarify and elaborate how it will fulfil this role.
In some instances, I would contend, the CNSC must employ a methodology that puts the
precautionary principle to work. For reasons set out in this Report, this is one of those cases.
In recognizing that imperative and in accepting that challenge, the CNSC has discretion as to the
precise methodology it employs. It is, of course, the master of its own procedures. Ultimately,
however, it will be judged on the adequacy of that methodology. In confronting the need to develop
a methodology that lends proper respect for the precautionary principle, the CNSC is not alone.
This challenge is one with which regulators and courts are grappling worldwide. In my opinion, in
crafting a made-in-Canada approach that is balanced, rigourous and capable of instilling public trust,
the CNSC can greatly benefit from the experience of other jurisdictions, notably the recent work of
Commonwealth courts reviewed in this Report.

20

CHRIS TOLLEFSON is a Professor of Law at the University of Victoria and founding executive
director of the Pacific Centre for Environmental Law and Litigation (CELL). Professor Tollefson
combines teaching and research on environmental issues with counsel work for various public
interest environmental clients. This counsel work has included appearances before all levels of court,
including the Supreme Court of Canada, and various environmental regulatory boards and tribunals.
He was counsel to BC Nature and Nature Canada during the Enbridge Northern Gateway and
Kinder Morgan Trans Mountain pipeline hearing processes. He is co-author (with Dr. Meinhard
Doelle) of a leading environmental law textbook and has written on a range of topics including the
precautionary principle, environmental assessment, Indigenous rights and forest certification. He
has also advised provincial and federal governments on various issues including contaminated sites,
environmental management and certification, and international trade. He is a former President of
Ecojustice and founding executive director of the UVic Environmental Law Centre. In 2014 he was
the recipient of Nature Canada’s Conservation Partner Award for his work leading their legal team
during the Northern Gateway pipeline hearings.

Appendix B

External review of Bruce Power environmental risk assessments
Prepared by:
Marc W. Cadotte
TD Professor of Urban Forest Conservation and Biology
Department of Biological Sciences
University of Toronto -Scarborough
and
Department of Ecology and Evolutionary Biology
University of Toronto
Executive Editor, Journal of Applied Ecology

Date: April 20th, 2018

2
TABLE OF CONTENTS
Preamble

……………………………………………….……………………………………………………………

Executive Summary

3

…………………………….…………………………………………………………………..

3

Introduction ……………………………………………….……………………………………………………………

4

Assessment of Report #1

5

…………………………….……………………………………………………….

Summary of Review of Report #1
Assessment of Report #2

………………….………………………………………………………

8

…………………………….……………………………………………………….

8

Summary of Review of Report #2

………………….………………………………………………………

11

Abridged CV of Report Author

…………………………….………………………..………………….

12

3
PREAMBLE
Two environmental impact assessments were sent to me for review on behalf of the Saugeen Ojibway
Nation. The first assessment is titled: “Bruce Power Environmental Quantitative Risk Assessment”
dated Oct 18, 2017 (hereafter referred to as ERA). The second assessment is titled: “Predictive
Environmental Risk Assessment for Bruce Power Continued Operations including Major Component
Replacement” dated June 29, 2017 (hereafter referred to PERA). I was asked to assess these reports in
terms of their scientific validity and their ability to adequately determine environmental impacts. My
report does not determine whether the proposed activities outlined in these two assessments will have
adverse environmental impacts, as that would require the collection of pertinent data and analysis. My
report only addresses the robustness of the two assessments and whether they should be considered
sufficient to approve infrastructure expansion and other activities that could have environmental
impacts.
EXECUTIVE SUMMARY
Bruce Power submitted two risk assessments to support ongoing and expanding activities. The two
reports relied upon an environmental risk assessment (ERA) and a predictive environmental risk
assessment (PERA). Best practice for risk assessments is based upon sound science and routine
evaluation and improvement in the scientific literature. The methodology employed in both the ERA
and PERA do not meet the minimum scientific thresholds needed to make sound decisions about
environmental impacts. While I do not judge whether the proposed activities will result in negative
environmental impacts, I do not think that the two reports provide the necessary evidence to support
the conclusion of a general absence of environmental impacts.

4
INTRODUCTION
Environmental risk or impact assessments (hereafter ERA) are often a robust way to assess the
potential impacts of human activity on environmental health1, and further frequently required by
regulatory agencies for development approval processes. ERAs require objective assessment of
proposed development activities and the likely impacts on environmental variables of interest. ERAs
are performed by a number of organizations, for a variety of purposes, and can vary in who performs
the ERA, ranging from utilizing dedicated staff within the organization to contracting with an external
consulting service. ERAs can vary from assessment of impacts on a minimum set of environmental
variables dictated by agency policy to providing best-practice recommendations that include a
multitude of environmental variables.
Regardless of the exact nature of the ERA, there are norms of best practice that should be employed to
ensure that conclusions and recommendations are valid and not subject to alternative interpretations.
As with any scientific endeavour, ERAs rely on key assumptions when making predictions about future
events and require robust data to support inferences. Broadly, ERA is defined as the scientific process
used to identify and evaluate the possible negative effects of human activity on the environment. ERAs
most frequently focus on living organisms and ecosystem health. ERAs should clearly define the
environmental values being considered, and would normally include organismal health, animal
population sizes, stability over time, functioning of an ecosystem (e.g., carbon sequestration),
biodiversity, and benefits to humans (e.g., fishing). There are variants on ERAs from those that focus on
a single or subset of environmental values, but increasingly state-of-the-art ERAs are seen as those that
attempt to understand and predict the long-term cumulative effects of multiple stressors on a wide

1

“Environmental health” is used here as a generic term that encapsulates different measures of
environmental and resource variables and their consistency. For example, population size of target
species, biodiversity, or CO2 sequestration could all be employed as measures of environmental health.
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variety of environmental values2,3. This approach is usually referred to as ‘cumulative impacts
assessment’ (CIA) and has become the benchmark for some agencies4.
This report reviews two ERAs prepared for Bruce Power and planned infrastructure upgrades and
expansion. The two reports are:
BRUCE POWER ENVIRONMENTAL QUANTITATIVE RISK ASSESSMENT – dated October 2017
And
PREDICTIVE ENVIRONMENTAL RISK ASSESSMENT FOR BRUCE POWER CONTINUED OPERATIONS
INCLUDING MAJOR COMPONENT REPLACEMENT – dated June 2017
In the text below, these two ERAs will be reviewed sequentially.
ASSESSMENT OF REPORT #1: BRUCE POWER ENVIRONMENTAL QUANTITATIVE RISK ASSESSMENT
Broadly, this ERA focusses on the following effects:
1- Chemicals of potential concern (COPC) and their effects on human health directly and on
various species that are believed to inhabit the region.
2- Radiological effluents and their effects on human health directly and on various species that are
believed to inhabit the region.
3- Physical stressor effects on species, including thermal changes, impacts on water flow and
physical impingement.

2

MacDonald, L. H. 2000. Evaluating and managing cumulative effects: process and constraints.
Environmental Management 26:299-315.
3
Baxter, W., W. A. Ross, and H. Spaling. 2001. Improving the practice of cumulative effects assessment
in Canada. Impact assessment and project appraisal 19:253-262.
4
EPA. 1999. Consideration Of Cumulative Impacts In EPA Review of NEPA Documents. U.S.
Environmental Protection Agency, Office of Federal Activities (2252A)
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Overall the report includes a large number of assumptions about the types of species present and the
pathways of contact. For example, the report often has incomplete information on specific species and
so makes assumptions about their susceptibility to stressors. Further, there is a general and surprising
lack of data presented. The report makes important inferences and conclusions often without
providing supporting evidence, and the majority of inference relies on estimates of chemical and
thermal tolerances selected from literature. Generally, there is a dearth of analyses that would
normally be required to support or refute assertions. As an example, the assessment of thermal limits
does not contain biological data and so is difficult to determine ecological consequences of predicted
changes in temperature. Even when data is alluded to, none of it is ecological -meaning that data to
assess thermal effects on predation rates, reproduction, competition among species, and disease
infection and transmission rates were not assessed.
Related to data quality is a couple of subtle, but important points. Much of the data on the direct
effects of stressors comes from estimates from the literature. There are two main limitations with this
approach. First of all, the context-dependency of organisms to stressors is assumed to be unimportant.
That is, local site conditions, species differences, and climate are assumed to not influence organismal
response to the stressor of interest. The second issue is that the report uses point estimates, that is,
single numeric values. Undoubtedly, the literature would have reported variation or uncertainty
around these values, and the report does not assess uncertainty which would undoubtedly affect the
hazard Quotient calculations and other inferences. This would be an especially important issue if the
report had included variation in climate or exposure events, thus compounding sources of variation.
Further on the topic of data, a robust assessment should include the collection of data prior to, or
independent of development activities to provide benchmark values for environmental variables that
impacts can be assessed against. The report does not indicate that preliminary data was collected in
order to provide sufficient benchmarks. Proper ERAs require sampling to estimate diversity and species
abundances, as well as spatial locations (e.g., aggregations, spawning grounds, etc.). The report suffers
from insufficient data to examine how habitat use corresponds to existing environmental conditions
and how alterations to environmental variables might influence this habitat use. For the assessment of
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COPCs for example, little information or assessment is provided of COPC release rates and temporal
fluctuations, and further how seasonality and yearly variation in rainfall or snow accumulation can
influence exposure to COPCs of species with differing life histories and occupying different trophic
levels. The report essentially assumes a constant supply rate and constant bio-availability, which is very
unlikely to be true.
Importantly, the ERA focusses solely on direct health effects of stressors on species (and here I ignore
the parts of the report focussed on human health impacts, I am reviewing the environmental impact
only) -that is whether or not Bruce Power activities result in direct mortality or some other adverse
health effect. The report explicitly excludes indirect effects. For example, “the scientific literature
focuses on behavioural adaptations to elevated noise levels (e.g., avoidance) rather than health
effects. As a result, noise effects to wildlife were not quantitatively assessed” (p. 11). Sub-lethal and
indirect effects, such as on behavior, immune responses, growth rates, and so on have been shown to
have important consequences for ecological processes5,6. It could be argued that most environmental
impacts from human activities on other species are sub-lethal, but the consequences are nonetheless
profound, evidenced by declining populations of most wildlife species in Canada7.
The report singularly focusses on individual effects on organismal performance and survival, with little
consideration of ecological and food web effects from, for example, shifts in behaviour, phenology,
competitive hierarchies, and so on. Organisms and species are not entities operating in isolation from
one another, and alterations in one species or trophic level can have cascading effects through an
ecosystem. Further, different stressors will have interactive and synergistic effects that might result in
compounding effects on ecosystems. This is well understood in the ecological and ecotoxicological
literatures, with concluding statements such as “Of more general importance is our finding that the
consequences of stressors are often unpredictable on the basis of knowledge of single effects; if

5

Rohr, J. R., and K. A. McCoy. 2010. A qualitative meta-analysis reveals consistent effects of atrazine on
freshwater fish and amphibians. Environmental health perspectives 118:20.
6
Fleeger, J. W., K. R. Carman, and R. M. Nisbet. 2003. Indirect effects of contaminants in aquatic
ecosystems. Science of The Total Environment 317:207-233.
7

WWF. 2017. Living Planet Report Canada: A National Look at Wildlife Loss. World Wildlife Fund Canada.
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managers only consider the effects of individual stressors, their assessment of risk may be higher or
lower than reality”8.
Summary of review of report #1
In summary, the ERA’s ability to adequately assess potential environmental impacts is questionable.
The major reasons I say this are:
1- The report has a general lack of data and data analysis, which would normally be required to
support conclusions.
2- The report does not assess important sub-lethal and indirect effects on organisms, which can
result in important ecological changes to the distribution and abundance of species and alter
their interactions.
3- No consideration of interactive effects among stressors. For example, chemical exposure and
seasonality or variation in precipitation.
4- The report assumes constant supply rates and organismal uptake. It is reasonable to assume
that contaminant build up and release over time with rainfall or thaw events.
ASSESSMENT OF REPORT #2: PREDICTIVE ENVIRONMENTAL RISK ASSESSMENT FOR BRUCE POWER
CONTINUED OPERATIONS INCLUDING MAJOR COMPONENT REPLACEMENT
This second report moves beyond the basic ERA presented in report #1 and presents what they refer to
as a predictive environmental risk assessment (PERA). The PERA in report #2 was performed with a
specific goal, as stated in the report: “The purpose of the ERA and Predictive Effects Assessment is to
demonstrate that Bruce Power has made adequate provision for the protection of the environment” (p.
4). Thus, given that the PERA is an important component of the overall assessment, it is worth critically
examining this approach. At this point it is worth pointing out the fact that Report #2’s goal is to
demonstrate that Bruce Power protects the environment, rather than to objectively assess the impacts
of Bruce Power’s activities. Importantly, the report actually states that this is not an assessment per se,
but rather “was conducted to characterize and illustrate how the environment and the health of
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Townsend, C. R., S. S. Uhlmann, and C. D. Matthaei. 2008. Individual and combined responses of
stream ecosystems to multiple stressors. Journal of Applied Ecology 45:1810-1819.
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persons will continue to be protected during ongoing future operations” (p. 4). This statement makes
clear that the a priori assumption is that future operations will not negatively impact the environment.
The report states that the PERA was performed in accordance with standardized practice based on
governmental guidelines9. The report makes clear that the PERA is meant to predict long-term impacts
(or lack thereof) of the stressors identified in the ERA. However, the PERA does not describe any of the
necessary methodology to make predictions, nor does it actually define what is meant by ‘prediction’.
The claim that a particular analysis will provide prediction is actually a substantial claim that requires a
robust analyses and estimation of degree of confidence in predictions.
In a detailed search of the environmental monitoring literature, I was unable to find any methodology
or assessment framework referred to as a ‘predictive environmental risk assessment’. As far as I can
determine from internet and article searches, PERA is a phrase created by consultants working with
Ontario Power Generation (OPG), or OPG directly. This methodology does not exist in the
environmental science or environmental monitoring literature, and therefore does not represent an
accepted practice that has been subject to evaluation by the scientific community. The lack of scientific
review does draw into question to validity and robustness of the approach.
Further. I would posit that the report misconstrues what ‘prediction’ means in environmental science.
Making environmental or ecological predictions is a very complex and data intensive exercise.
Environmental scientists or ecologists might wish to predict the future value of a state variable, or
more likely they wish to estimate the probability or likelihood of the persistence of an environmental
value above a threshold or the probabilistic upper or lower bounds of these values. To do this, a
predictive analysis would require complex statistical models and computer simulations of the influence
of a) environmental variables (which themselves need to be modelled), b) the endogenous dynamics of
the environmental value (e.g., population growth models or stage-based matrix projection models to
simulation population growth), and c) influences of exogenous pressures (e.g., anthropogenic effects)
which should be modelled under different scenarios. These types of models are becoming

9

CNSC. 2017. REGDOC-2.9.1 Environmental Principles, Assessments and Protection Measures.
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commonplace to inform management and policy10, and if done properly can provide managers a basis
for informed actions.
The assessment language leaves the impression that it has undertaken what is called a cumulative
impacts assessment (CIA)11, but it does not fulfil the necessary requirements to qualify as such. As
stated in the introduction, the CIA is a recognized methodology (see footnotes 2-4). The CIA is an
established methodology with clear guidelines12. The CIA requires that the spatial extent be defined
and should be large enough to capture important ecosystem processes, like animal movement, and it
requires data from longer periods of time to understand the behaviour of the system of interest.
Further, the CIA should not assess environmental values individual or in isolation, but in combination,
and should include indirect effects. The PERA described in the second report does none of these things.
Many of the same criticisms that were presented for the first report are identical for the second report.
There is a lack of data, inadequate analyses, lack of indirect effects, and no assessment of species
interactions. It is worth expanding on one of these here in the context of predicting future impacts,
namely, the lack of interaction amongst stressors. This is important because as we move further into
the future, the uncertainty introduced by interactive, non-linear, or compounding effects will greatly
increase. Both the ERA and the PERA look at chemical, radiological, and physical (including warm water
effluent) on several focal species. However, these stressors will be occurring under broader
environmental changes that are and will continue to occur in the region. Three important broad
stressors that are expected to increase into future in this region include: climate change, invasive
species, and eutrophication. These broad stressors will result in systematic changes to the abundance
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Stalker. 1999. Cumulative Effects Assessment Practitioners Guide. Canadian Environmental
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of species and the diversity of nearshore environments, and in fact the impacts of climate change on
Great Lakes has already been reported13,14.
The proximate stressors resulting from Bruce Power activities will be interacting with the changes
imposed by broad stressors. For example, the increasing surface temperatures in the Great Lakes
needs to be taken into consideration when evaluating thermal effects on species. Using historical
water temperatures will not provide the necessary information to evaluate future impacts.
Furthermore, the other two broad stressors will not have effects that are independent of climate
change. Exotic invasive species, which may have limited cultural and traditional value to indigenous
communities, are more likely to benefit from warming waters and hence the thermal effects
introduced by warmed effluent.
Despite the probable scenarios outlined above, the reality is that we cannot really determine the likely
effects of various stressors without adequate data and statistical analyses. The report includes neither
the data nor analyses necessary to support the conclusions. Thus, I find that the PERA does not meet a
minimum threshold of scientific validity.
Summary of review of report #2
In summary, the PERA’s ability to adequately assess potential long-term future environmental impacts
is simply not valid and does not conform to best scientific practice. There is evidence that the analysis
was performed to support the a priori conclusion that the proposed activities will not impact the
environment. The major reasons I say this are:
1- The report has a general lack of data and data analysis, which would normally be required to
support conclusions.
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2- The report does not assess important sub-lethal and indirect effects on organisms, which can
result in important ecological changes to the distribution and abundance of species and alter
their interactions.
3-

The report does not consider interactive effects among stressors, and especially with other
long-term stressors like climate change and exotic species invasion.

4-

The report does not reply on the analyses and modelling approaches required to make
informed predictions and does not provide confidence intervals (i.e., upper and lower bounds)
of the likely impacts of stressors.
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Purpose and Scope of the Report
This report is a review of the methodology, predictions, and conclusions in the Predictive
Effects Assessment (PEA), June 2017, submitted by Bruce Power to the Canadian Nuclear
Safety Commission (CNSC), with a focus on the consideration of climate change in the
assessment of the effects on the aquatic environment. This does not include a review of the
regulations or CSA standards on which the PEA methodology is based, or on how the PEA
followed those regulations and standards.
PEA Approach and Conclusions
Effects of proposed activities on the environment will depend on the future state of the
environment without those activities (the baseline conditions) together with how the
proposed activities affect that future state. The purpose of the predictive effects assessment1
is to identify potential changes to the baseline environment resulting from the future
activities, where the baseline environment is characterized in the Environmental Risk
Assessment (ERA) that was submitted to the CNSC in 2017. These effects are predicted over
the life of the activities, which is to at least 2053.2 The PEA is essentially a predictive ERA that
is prepared “to demonstrate consideration of environmental protection during future site
activities,” and provide “sufficient information to the CNSC to support their preparation of an
EA under the NSCA….”3
The PEA uses a 2-tiered approach that assumes that current activities and conditions are
protective of the environment. Tier 1 assesses whether the interactions associated with the
future activities are “bounded by” current operational conditions, i.e. whether future activities
would result in potential environmental emissions that are the same as or less than current
ones. Where this is the case, it is viewed that the environment will continue to be protected.
Where the interactions associated with future activities are not bounded by current
conditions, i.e. future activities are expected to result in potential emissions that are greater
than current ones, further screening is carried out against criteria for the protection of the
environment. Where the screening values are predicted to be exceeded, a Tier 2 assessment
PEA, page 3
The PEA, pages 3, 12, and 24 state the timeline is assumed to extend through 2053. It also states (page 13) that
the Life-Extension Program will extend the operating life through to 2064. Whether the predictions are meant to
be to 2053 or 2064 does not affect the comments and conclusions in this report.
3 PEA, page 14
1
2

1

(quantitative risk assessment) is carried out.
The Tier 1 assessment for the aquatic environment concluded that “as the current operational
conditions are demonstrated to be bounding of future activities, including MCR activities, the
baseline ERA is, therefore, shown to be bounding of the proposed activities.”4 No Tier 2
assessment was therefore carried out.
The baseline conditions assumed in the PEA are taken from the 2017 ERA, which uses data
available for 2012 to 2016. This ERA is used as “a point of comparison for future activities,
including MCR activities, to determine if the existing ERA bounds future activities.”5 As stated
in the PEA, “Where applicable, the baseline values identified in the ERA are referenced in the
identification of potential interactions and are combined or compared as appropriate with the
estimated predicted changes resulting from future site activities, including MCR activities, to
evaluate risk. The baseline values are combined with the estimated predicted changes
resulting from the proposed future site activities, including MCR activities, to obtain the total
environmental condition for the predictive effects assessment.”6 Key areas of interest in the
ERA continue to include thermal emissions and impacts, and impingement and entrainment of
fish.7
The PEA of the Aquatic Environment (Species and Habitat)8 follows the approach described
above. The effects of future site systems, structures and activities on sediments, thermal
discharges and impingement and entrainment, and their effects on species and habitat were
considered. For example, construction activities are identified as having “effects potentially
increasing relative to current operational conditions” due to runoff with silt and sediments,
and measures (barriers) would be taken to protect fish habitat. Essentially all other future
site activities including ongoing operations of the Bruce A and Bruce B stations, with their
cooling water systems, are identified as “no change to effects from or similar to current
operational conditions”.9
Since the current operational conditions were considered to be “bounding of predicted
changes, as a result of future activities” for water quality (including temperature and near
shore circulation) and hydrology, geology and soil quantity and quality, and groundwater
quality and flow, “changes predicted in these environmental components are not considered
as potentially effecting aquatic receptors.”10 The Tier 1 Screening concludes that “no future
site activities were found to have a likely measureable change on aquatic habitat or aquatic
biota.”11 As such, no further (Tier 2) assessment was carried out.

PEA, page 5
PEA, page 27
6 PEA, page 28
7 PEA, page 153
8 PEA, Section 4.6
9 PEA, Section 4.6, Table 4-17
10 PEA, page 126
11 PEA, page 126
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Approach and Conclusions of the 2017 ERA12
Since current site activities were considered “bounding of” (similar to) future site activities,
the effects of future site activities were assumed to be, or similar to, those presented in the
2017 baseline ERA, which concluded that there are no or acceptable risks to the aquatic
environment from normal operations. The focus of this review is the consideration of climate
change in the PEA. Climate directly affects water temperature and levels, which relate
directly to the baseline ERA for physical stressors: thermal effects, impingement and
entrainment and gas bubble trauma effect of discharge. These stressors are summarized as
follows:
Thermal effects: The effects of thermal effluent from the site were assessed in the ERA
using average and maximum temperature data from 2012-2016 lake and stream
monitoring data, compared with fish thermal criteria for the effects of increased water
temperatures. It concluded that “thermal effluent causes little to no risk to fish.”13
Impingement and entrainment: “The magnitude of impingement and entrainment
depends on the volume and velocity of water withdrawn at the intake” in the lake.14
These intakes are located 550 to 880 m offshore and depths of 11 to 15 m.
Impingement is also affected by local currents, bottom contours and the fish
community. The report states that “adequate provisions have been made for the
protection of fish” and that “the company has conducted several environmental
assessments and is conducting ongoing monitoring that continues to support this
conclusion.”15
Gas bubble trauma: Gas bubble trauma to fish relates to the level of dissolved gas, and
can be affected by discharge current velocity, area of the thermal plume and depth. For
example, fish can tolerate increased dissolved gas saturation at greater depths.
Following monitoring, the ERA concluded that “there was a low potential for gas
bubble trauma to occur”16 and upon further monitoring “no evidence of gas bubble
trauma was found in any fish collected.”17
The ERA’s conclusion was that “risks to aquatic populations due to physical stressors were
considered to be negligible. Specifically, the assessment considered the thermal effects of the
cooling-water discharge, as well as effects of entrainment and impingement on local aquatic
populations.”18

This summary is based on the explanation given in the Predictive Effects Assessment, Section 4.6.1.
PEA, page 119
14 PEA, page 120
15 PEA, page 121
16 PEA, page 124
17 PEA, page 125
18 PEA, page 117
12
13
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Climate Change
Climate change is expected to continue to occur over the foreseeable future and is widely
acknowledged as a critical issue that will have significant effects on the environment. These
effects include rising air and water temperatures and changed precipitation patterns and
water levels, which in turn affect ecosystems, including fish and fish habitats. A number of
studies and reports discuss the effects of climate change on the Great Lakes. Three recent
examples are:
-

A study19 for Ontario Power Generation of lake surface temperatures (LST) in the Great
Lakes. The main objective of this report was to provide an overview of how climate
change could impact the temperature of Lake Ontario water, which is used as cooling
water at the Pickering and Darlington nuclear power stations and then returned to the
environment at higher temperatures. The report states (pg. 6): “Climate change is
expected to induce multiple changes to the Great Lakes hydrological and thermal
regimes. Apart from increases of air temperature, apprehended changes include: a
decrease in lake ice cover, an increase in lake evaporation and longer periods of
summer lake stratification…. The changes mentioned above favor a decrease in the
Great Lake water levels.” The report also presents results from other studies that
projected long term increases in temperature of surface water and deep water.

-

A study20 that predicted increases in surface water temperatures (SWT) due to climate
change for each of the Great Lakes for the periods 2011-2040, 2041-2070 and 20712100. The maximum SWT in Lake Huron was predicted to increase 2.1 to 2.4 degrees C
in 2041-2070 compared with the base case in 1971-2000. The study also predicted
that in 2041-2070, there would be over 30 fewer days with SWT in Lake Huron with
less than 4 degrees C and over 30 more days with SWT greater than 4 degrees C. There
are uncertainties in the specific numbers. However, as noted in the study (pg. 7) “The
estimated potential increases in surface water temperatures in this study could have
important effects on the fisheries and ecosystems of the Great Lakes.”

-

A study21 of the effects of increased water temperatures due to climate change on
habitat in Lake Superior. It states (pg. 1) that “Climate change is expected to alter
species distributions and habitat suitability across the globe. Understanding these
shifting distributions is critical for adaptive resource management. The role of
temperature in fish habitat and energetics is well established and can be used to

19

Irambona, C., Music, B., Huard, D. and Frigon, A. 2017. Lake Ontario Water Temperature in a Changing Climate.
[Report presented to Ontario Power Generation]. Montreal: Ouranos.
20

Trumpickas, J., Shuter, B.J. and Minns, C.K. 2008. Potential Changes in Future Surface Water Temperatures in
the Ontario Great Lakes as a Result of Climate Change, Research Information Note Number 7, Applied Research
and Development Branch, Ontario Ministry of Natural Resources.
21 Cline, T.J., Bennington, V. and Kitchell, J.F. 2013. Climate Change Expands the Spatial Extent and Duration of
Preferred Thermal Habitat for Lake Superior Fishes. PLoS ONE 8(4): e62279.
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evaluate climate change effects on habitat distributions and food web interactions.
Lake Superior water temperatures are rising rapidly in response to climate change and
this is likely influencing species distributions and interactions.“
Because of the changing climate conditions, potential effects from proposed projects would
need to be predicted relative to the new baseline environment created by these changes.22
This has been recognized in sets of guidelines and best practices for addressing future climate
change when assessing proposed projects, such as under environmental assessment (EA)
requirements. These include documents from the International Association for Impact
Assessment (IAIA, 2012)23, Institute of Environmental Management and Assessment (IEMA,
2015)24, and Ontario Centre for Climate Impacts and Adaptation Resources and Risk Sciences
International (OCCIAR/RSI, 2014).25 The best practices include:
- Scoping (identifying) the environmental components (ECs), e.g. water, fish, etc. that
might be affected by climate change.
- Predicting the state of those ECs as affected by climate change, i.e. the future baseline
conditions of those ECs as the effects of climate change might unfold;
- Predicting effects, i.e. how the proposal is expected to change the state of the ECs
relative to the new baselines;
- Describing the methodologies used and the uncertainties and degrees of confidence in
the results;
- Assessing the importance (significance) of those changes; and
- Identifying how the project could be changed to mitigate those effects.
The following are some of the best practices presented in the three documents:
-

IAIA (2012) states that: “A changed climate and local weather affects the baseline
environment against which impacts are assessed. Therefore, for those elements of the
environment that are potentially affected by the proposal, the impact assessment (IA)
should identify how the baseline environment will be affected by climate change, and
assess impacts against this changed baseline. At least three climate change scenarios
should be addressed: minimum change, intermediate change and maximum change.

22 As noted in the PEA (Section 5.6), the CSA standard states that the periodic, e.g. 5-year, reviews and updating
of the ERA should include, among other things new or previously unrecognized environmental issues that have
been revealed by the Environmental Monitoring Program. While the EMP itself might not reveal climate change
as a new environmental issue, it is well known that climate change is a significant issue.
23 Byer, P., Cestti, R., Croal, P., Fisher, W., Hazell, S., Kolho, A. and Kørnøv, L. 2012. Climate Change in Impact
Assessment International Best Practice Principles. Special Publication Series Number 8. International Association
for Impact Assessment, Fargo, N.D., USA.
24 Institute of Environmental Management and Assessment. 2015. IEMA Environmental Impact Assessment Guide
to Climate Change Resilience and Adaptation. Lincoln, UK.
25 Rodgers, C., Eng, S., Sparling, E., Douglas, A., Byer, P. and Auld, H. 2014. Assessing the Treatment of Climate
Change Impacts and Adaptation in Project-level EAs in the Canadian Mining Sector Report to Climate Change
Impacts and Adaptation Division, Natural Resources Canada.
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Programs and reports on how to estimate climate parameters for these scenarios are
available and should be consulted…. For proposals where the effects of climate change
on the baseline environment are a minor issue, refining the baseline may require only
the intermediate climate change to be evaluated. Alternatively, where climate change is
an important issue relative to the proposal, all three scenarios should be considered.”
-

IEMA (2015) outlines the steps as: “identifying the emerging baseline, taking account
of the influence of climate change; identifying the potential impacts from the scheme
during construction, operation and decommissioning; assessing the sensitivity of
baseline receptors to climate change; assessing the scale of impact of the project in
combination with climate change; assessing the significance of the combined impact;
identifying mitigation measures and, where these do not result in acceptable impacts,
redefine the design and reassess the significance until the project achieves the
minimum acceptable requirements; and developing a climate change adaptation plan.”

-

OCCIAR/RSI (2014) states two of the key steps as: 1. Redefining baseline conditions: For
each environmental component that could be moderately-to-highly impacted by
climate change, the EA should project the future baseline conditions of the component
as they may be affected by climate change for each phase of the project. 2. Project
impacts: For each type of project impact requiring further climate change analysis for
each phase of the project, the EA should assess the impact relative to the redefined
baseline condition with climate change.

Current practices are not typically at the level of best practices. However, climate change has
been addressed in planning infrastructure projects including nuclear power plants. For
example, the Joint Review Panel for OPG’s Darlington nuclear power plant EA wrote in its
report26 that “Environment Canada stated that adverse effects in early life stages of round

whitefish could arise from temperature exceedances up to the edge of the once-through
cooling system diffuser mixing zones, and noted that this effect could become more
pronounced if warmer temperatures become more prevalent with climate change.”27 In
response, the Panel recommended thermal plume modelling “taking into account possible
future climate change effects.”28
Adequacy of the PEA
The purpose and basic steps used in the Bruce PEA are essentially the same as in an EA. In
addition, the PEA states that “The purpose of this report is to provide sufficient information to
the CNSC to support their preparation of an EA for these future site activities under the
NSCA….”29 Although it is known that climate change may have important effects on Lake
26

Joint Review Panel Environmental Assessment Report, Darlington New Nuclear Power Plant Project (August
2011)
27 Joint Review Panel Report, page 81
28 Joint Review Panel Recommendation #34, page 83
29 PEA, page 12
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Huron, the effects on the aquatic environment predicted in the PEA are based on recent data
in the 2017 ERA, and did not make any predictions that accounted for future climate change.
Instead, the baselines used are current or recent conditions. While this data should include
effects of climate change that have already occurred, significant future changes are still
expected over the life of the project, but are not addressed. In fact, there is no mention of
climate change in the PEA, and the only mention of climate change in the ERA is that the
Saugeen Ojibway Nation (SON) had expressed interests in, among other issues, the effects of
future lake water levels and climate change.30
There are potentially significant implications from not considering future climate change in
the predictions of the physical stressors:
Thermal effects: The effects of thermal effluent from the site were assessed in the ERA
using average and maximum temperature data from 2012-2016 lake and stream
monitoring data, compared with fish thermal criteria for the effects of increased water
temperatures. It concluded that “thermal effluent causes little to no risk to fish.”
However, with expected increases in lake water temperatures due to climate change,
the additional heat from the effluent would cause the lake water temperature to be
higher than was assumed when coming to that conclusion. In essence, the effect of
increased lake temperatures due to climate change combined with the increase from
the plant effluent could cause the temperature of the water to exceed fish thermal
criteria, which would indicate effects on fish.
Impingement and entrainment: Climate change will likely affect lake levels and local
currents, and could affect the fish community in the vicinity of the intakes. Each of
these may in turn affect the impingement and entrainment of fish. However, none of
these issues were addressed in the predictive assessment of impingement and
entrainment.
Gas bubble trauma: The potential for gas bubble trauma is affected by factors such as
currents, depth and fish population. It is not the purpose here to assess this possibility,
but rather to identify that the PEA did not address how climate change may affect
these factors or gas bubble trauma.
There is significant uncertainty about the precise nature (e.g. degree and timing) of future
climate change. These uncertainties complicate the prediction of future effects, and as set out
in best practices, the uncertainties and their implications for confidence in the predictions
should be explained. The PEA31 acknowledges that there are uncertainties with regard to
future site activities and therefore in the effects predictions. It also states that where there
are these uncertainties, a potential worst case, i.e. “upper bounding” scenario, is used to
provide a conservative assessment “to capture the range of potential future effects.” Similarly,
a conservative (precautionary) approach should be used when considering future climate
change.
30
31

ERA, October 2017, page 32
PEA, pages 24 and 30
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Conclusion
Climate change is likely to significantly affect the aquatic environment near the site, and it is
that future environment against which the effects of the proposal need to be made. Since the
PEA did not consider the effects of future climate change, its results cannot be relied upon.
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-----------------------Introduction
The interaction between Bruce Power’s (“BP”) Bruce Nuclear Generating Station (“BNGS”) and
the environment has been of concern and issue to the Saugeen Ojibway Nation (“SON”) since its
inception. Thermal effects and impingement and entrainment represent major areas of concern
related to what is referred to in Bruce Power’s Application for the Renewal of a Power Reactor
Operating Licence (“Relicencing Application”) Environmental Quantitative Risk Assessment
(“EQRA”) as “Physical Stressors”. The context of these concerns is based on the Aboriginal and
Treaty rights held by the SON and the stewardship responsibilities of the SON as caretakers of
the lands and waters of their Territory.
It is important to recognize that the People of the SON carry a special relationship with the
Water, and with all beings that inhabit the Water. This relationship is based on cultural ways of
knowing, understanding and living in this world in a good way; this relationship has existed
since the beginning, since time beyond memory. SON relates with Water as that which brings
and sustains life, both to the People and to all of Creation. It is this relationship that makes it
vital to the SON to uphold their responsibilities of caring for and protecting the Water.
It is with this recognition of the importance of Water to the SON People that an understanding of
the importance of these issues to SON, as well as SON’s own perceptions and evaluations of
“risk” and “impact” become apparent. It is important to recognize that SON’s valuation and
perception of risk, and determination of the level of impact that is acceptable are not the same as
BP or the Canadian Nuclear Safety Commission (“CNSC”). While BP and/or CNSC’s ways of
understanding might determine that the risks or the impacts are “not significant”, SON’s
understandings lead to a different determination
The following report outlines key issues with BP’s interaction with the Lake Huron environment
through thermal effects, including an overview of SON’s engagement with BP, CNSC and other
regulators regarding these issues. The report below is not intended to itemize or to disposition
technical issues arising from the 2016 Relicencing Application.
Thermal Effects of Bruce Nuclear Generating Station
BNGS operates a once-through cooling system, using water from Lake Huron. Once the water
taken in for cooling (up to 32 billion l/day) has circulated, it is discharged from Bruce A and
Bruce B as high-volumes of decreased quality, increased temperature water. Once released, the
discharge creates a mass of water that is significantly different in temperature from the receiving

environment (up to 11.1°C difference in the summer and 13.0°C difference in the winter). Due to
the volume of water released and the difference in temperature from the receiving environment,
the discharge creates a “thermal plume”.
SON has been engaged with BP regarding the thermal discharge since 2010. Engagement
between SON and BP on thermal discharge began with BP’s application for an amendment to
their Thermal Environmental Compliance Approval (ECA) through the Ministry of Environment
and Climate Change (MOECC). The amendment was to increase the discharge temperature limit
from 32.2°C to 35°C (the maximum limit was revised in 2013 to 34.5°C). Since receiving the
Relicencing Application in 2016, SON has been reviewing information regarding the thermal
discharge in the context of EQRA.
In the first case of the Thermal ECA, the scope is limited in both time and space. The Thermal
ECA regulation is limited to a 3-month window (June 15 - September 30) and to Bruce A
thermal discharge only. When considered in isolation (Bruce A - Bruce B – Summer -Winter),
very little insight is available that would provide an understanding of the behavior and potential
impacts of the thermal plumes and their interaction with the aquatic environment. Recently (early
2018) BP provided some predictive modelling for the Bruce A thermal plume, for the summer
months. However, the potential impacts on fish were not even theoretically considered for the
ECA (e.g., as they were in the EQRA via HQ analysis). Instead, BP used metrics of creel and
smallmouth bass nesting surveys to determine impacts, both of which are inappropriate for this
type of assessment, or at least does not provide enough information to make an impact
assessment. BP also did not consider any climate change scenarios to accompany the proposed
limit increase to 34.5°C.
While BP’s evaluation of the thermal discharge for the Thermal ECA has evolved over the
course of the past five (5) years through scrutiny from the SON and MOECC, there are still
many outstanding uncertainties. The disposition table regarding SON and BP’s engagement on
the Thermal ECA are appended to this report (Appendix A). Overall, SON maintains that the
proposed increase to 34.5°C is not warranted based on the limited information available and the
nature of the remaining uncertainties.
BP has submitted its final application to the MOECC as a 10-year temporary amendment to the
Thermal ECA operational flexibility. The application is now proceeding through the provincial
regulatory process. MOECC has yet to make a decision regarding the proposed amendment.
Environmental Qualitative Risk Assessment(EQRA)
BP presents information on thermal effects in the Relicencing Application EQRA as “Physical
Stressors”. SON has conveyed some of the key concerns around the thermal effects with CNSC
and BP in the context of the EQRA.
The thermal effects information presented in the EQRA is broader in scope (than the ECA) and
includes consideration of the entire year, as well as the discharge at both Bruce A and Bruce B.
However, the information and interpretation of the thermal discharge/plume data are still coarse
and the EQRA does not present or discuss thermal modelling.

In the EQRA, BP reports on scientific studies that investigate the effects of thermal change on
early life stage lake and round whitefish. However, the majority of these findings are based on
laboratory research and literature that are not necessarily reflective of the conditions that the
thermal plume creates, nor the aquatic biota or conditions present in the receiving environment.
Understanding thermal dynamics in the winter months is of high importance in the context of
lake whitefish (a high value fish species to the SON). During the winter (Nov – April), all life
stages of lake whitefish are present in the vicinity of BNGS. Lake whitefish adults spawn (Nov /
Dec), embryos overwinter (Nov – Apr) and larvae hatch (Apr). This means that all life stages of
lake whitefish are susceptible to impacts from the thermal discharge and impingement /
entrainment, yet these impacts have not been quantified. Michael C. Nichols (Ph.D., CHP –
Chesapeake Nuclear Services) provided independent review of the EQRA for SON and has
identified specific recommendations that would enhance our understanding of the potential (real)
impacts to spawning, overwintering and newly hatched lake whitefish within the vicinity of the
site (Appendix B).
The EQRA presents fish thermal criteria and analysis via a Hazard Quotient approach. This
report does not provide a detailed technical assessment of this approach, however, Environment
Climate Change Canada (“ECCC”) provided detailed comments regarding the suitability of BP’s
approach to the Hazard Quotient Analysis in their review of the EQRA. Moreover, ECCC has
made many additional comments on the EQRA that raise concerns about the methodologies used
and justifications made by BP to characterize thermal impacts/risks. There are many comments
in this regard where there is outstanding disagreement between ECCC and BP.
BP statement on page 221 of the EQRA regarding thermal effects summarizes the key issues
with the approach taken and conclusions derived from this approach:
“Data collected from five summers (2011, 2012, 2014, 2015, 2016) and three winter
(2012/2013, 2014/2015, 2015/2016) season were compiled and considered in the recent
assessment. Results showed that the thermal plume causes little to no risk to the aquatic
community present, it also demonstrates that fish are not avoiding the area affected by the
thermal plume. Monitoring data included in the assessment included that collected via
data loggers deployed within the surrounding environment (Figure 17) as well as
permanent temperature monitors in each discharge channel to measure effluent
temperature, which is regulated by MOECC”
There are three key issues with this statement and the data that supports this statement:
1. None of the data presented describes the “aquatic community present” (which is
apparently unaffected).
2. Data that would demonstrate that fish are not avoiding the area are specific to
Smallmouth Bass and Creel Surveys, which, alone, are not appropriate metrics for
this evaluation (See: Appendix A).

3. The assessment is based purely on theoretical information, and not reflective of
actual conditions or actual effects detected in the environment or aquatic biota
(receptors).
4. No data regarding the number of “die-offs” or fish mortality events are reported
here or incorporated into the assessment (we know there are gizzard shad
mortality events that occur at the plant as a result of thermal shock). A high
percentage of impingement numbers are gizzard shad. This is presented in the
impingement/entrainment section, but no connection is made between gizzard
shad impingement rates and thermal shock.
The discussion that follows is specific to the uncertainties and gaps in our collective
understanding of thermal effects.
Uncertainties and Gaps in our Understanding of Thermal Effects
On thermal effects, it is difficult to derive cause-effect evidence regarding the impact of the
thermal plume on aquatic life. It is important to state here that lack of evidence does not mean
lack of impact. From the scientific literature, it is well-known that temperature has an important
relationship with fish ecology, physiology and behavior and fish are often grouped by their
thermal guilds (cool-water, warm-water and cold-water species).
Impacts of the thermal plume on fish and aquatic biota are difficult to detect, especially in this
particular receiving environment (dynamic and complex). The only real detectable impact (and
the only “type” of impact that seems to be considered when evaluating thermal effects) is fish
mortality in high enough numbers to be considered a “die-off” (note: there is no information
provided in the EQRA to indicate the frequency of die-offs, fish runs, or smaller mortality events
that are captured through impingement monitoring that could have resulted from thermal shock).
The problem with this measurement of impact (“die-off” / large mortality event) is that there are
several factors that limit capturing the actual impact. The effects of a change in thermal
conditions varies across fish species, and the degree of that affect (behavior to mortality)
depends on a number of factors. The effects could manifest as a behavioral and/or physiological
response and can occur in short duration or as a chronic effect. Detection of a “die-off” also
excludes detection of mortality events that occur to small-bodied fish species, early life stage
fishes or smaller magnitude mortality events. None of these types of impacts are characterized or
considered by BP.
A simple example:
On page 225 of the EQRA (Thermal Effects), BP provides a Maximum and Avoidance Hazard
Quotient analysis to determine if various fish species and life stages would be impacted by the
thermal discharge. The input data for this analysis are temperature benchmarks for select fish
species taken from the literature (critical thermal maximums and short-term maximums) and data
from multiple temperature monitoring sites in the vicinity of the discharge. The analysis shows
that during the egg/incubation life stage, Emerald Shiner (Notropis atherinoides) was in
exceedance 66% of the time between July and August. This did not lead BP or CNSC to

determine that there was potential for significant effect, even though this was not the only fish
species that exceeded the HQ for relatively high percentages of time (multiple species between
30% and 66% of the time).
My observations are as follows:
-

The impacts of the thermal plume on fish species such as the emerald shiner (or other
Cyprinidae) are discrete, in that, if 500 fishes the (maximum) size of an adult’s index finger
were to die from a thermal event, there would be no way of capturing that occurrence.
Detection would be depleted through predation by other fishes, birds and by the dispersion
ability of the hydrodynamics/conditions of the environment (wind, waves, currents). This
scenario would be the same across many small-bodied fishes and early life-stages of all fish
species. Detection is also limited for capturing low density fish kills (e.g., 10-20 large-bodied
fish die).

-

The only time thermal effects on fish are detectable is when a thermal change causes a a
large-scale mortality event and hundreds of large fish are impacted (via a thermal shock
response). In this instance, due to the volume of fish, and depending on the prevailing winds
and currents, dead fish would be washed close enough to shore to be detected on land, or
would be readily visible to fishermen in the area (provided someone reports the event to the
proper authorities).

-

The factors above (notwithstanding many other uncertainties) leave significant gaps in our
understanding of thermal impacts on fish and aquatic biota. It also demonstrates a bias
towards considering and understanding large-bodied and recreationally valued fish species.
We also know that other aquatic organisms such as phyto and zooplankton as well as micro
and macro invertebrates are sensitive to thermal changes, yet there are no thermal impact
scenarios that include these organisms.

The key point here is that given the nature and number of gaps and uncertainties in our collective
knowledge about the thermal impacts of BNGS, the determination by BP and CNSC staff of
“low to negligible impact” cannot be made with confidence. In fact, these gaps make it
irresponsible to make a determination of “no effect” or “little to no risk”.
In engagement with BP, SON has utilized a number of Western Scientific (“WS”) experts to
examine the impacts of BNGS on the environment. It is not only the SON’s own perspectives
stemming from a cultural understanding and awareness, but the WS evaluations that have
identified these same flaws, gaps and inconsistencies in Bruce Power’s
monitoring/assessment/data analysis methodologies and interpretations.
It has become clear over the many years of engagement on this issue, that neither BP nor SON
understand the impact BNGS is having on the ecology of Lake Huron (even at a local scale).
SON wants to understand these impacts better. SON wants to be a key part of the development of
new and novel ways of understanding the thermal plume, and how thermal plume interacts with
the waters and aquatic biota of Lake Huron. SON wants to have an active role in monitoring,

assessing and interpreting the data that are generated by future investigations. SON does not
believe that the impact or risk assessment and conclusions being drawn by both BP and CNSC
regarding thermal effects are accurate, or supported by the available information (or lack
thereof).
Conclusions
Through the engagement with both BP and CNSC, SON has invested substantial time, effort and
resources to ensure that Aboriginal and treaty rights of the SON People and the environment of
the Territory are protected. For many years, SON has made every reasonable attempt to ensure
that more is done, and that SON’s concern and voice is heard. SON has met BP and CNSC with
our Western Science experts and have participated in every regulatory process possible. Still,
there is no improvement, no meaningful incorporation of the concerns and issues SON has
brought to the table, and no reasonable attempts made to improve BP or CNSC’s programs and
processes in response. SON’s concerns and voice have been largely ignored.
It has become clear over the many years of engagement on this issue, that neither Bruce Power
nor SON understand the impact that BNGS is having on the ecology of Lake Huron (even at a
local scale). SON wants to understand these impacts better. SON wants to be a key part of the
design and implementation of more robust programs to assess I/E impacts and to understand the
interaction between I/E and the ecology of Lake Huron. SON wants to have an active role in
monitoring, assessing and interpreting the data that are generated by future investigations. SON
does not believe that the impact assessment and conclusions being drawn by both BP and CNSC
regarding I/E are accurate, or supported by the available information.
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EcoRA
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Saugeen – Ojibway Nation
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INTRODUCTION
The interaction between Bruce Nuclear Generation Station and the environment has been of
concern and issue to Saugeen – Ojibway Nation (SON) for many years. The context of these
concerns is based on the Aboriginal and Treaty rights held by the SON and the stewardship
responsibilities of the SON as caretakers of the lands and waters of their Territory.
A review of information provided by Bruce Power for the Repowering Project Environmental
Risk Assessment for Continuing Operations and Major Component Replacement [11] has been
performed for the Saugeen – Ojibway Nation. This review is an independent evaluation of the
information provided in the Environmental Quantitative Risk Assessment (ERA) [11] and
supporting reports. The review focused on key environmental issues and concerns, developing
questions and hypotheses for protecting the environment and First Nation interests as part of
Canada's Environmental Assessment decision-making.
The review of BP Environmental Impacts of proposed Major Component Replacement
described in the Bruce Power Environmental Quantitative Risk Assessment (June 2017) and
referenced documents includes the following topics:
1. Physical Stressors – Section 5 Ecological Risk Assessment for Chemicals and
Physical Stressors
a. Section 5.4.3: Thermal Effects.
2. Section 7, Radiological Ecological Risk Assessment.
a. Appendix F. Release Rates from the Bruce Power Site (applicable to
Appendix J)
b. Appendix H. Exposure Point Concentrations for the HHRA (applicable to
Appendix J).
c. Appendix J. Radiation Dose to Non-Human Biota
3. Appendix K. Possible Future Drinking Water Standards for Tritium.
4. Appendix L. Response to CNSC comments on January 2015 PQRA [11]
The review is provided in four sections corresponding to the outline above. Observations and
recommendations are provided at the end of each section.
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The technical review of the Environmental Risk Assessment for adequacy addresses the
following topics:
1. The technical description of input data and models for the impact of physical stressors
and estimating radiation dose to biota.
2. The assumptions and calculations used to predict effects.
3. Consistency between the ERA and CSA 288.6-12 Environmental Risk Assessments [19].
The evaluation of physical stressors includes reviewing the objectives, methods, and results as
presented in the ERA and supporting documents as well as consistency with CSA N288.6-12,
Environmental Risk Assessments [19].
The evaluation of the exposure pathways includes examination of the applicability and
reasonableness of methods, assumptions, and calculations as presented in the ERA with the
guidance found in CSA 288.4-10, Environmental Monitoring Programs at Class I Nuclear
Facilities and Uranium Mines and Mills [17]; CSA N288.5-11, Effluent Monitoring Programs [18];
and CSA N288.6-12, Environmental Risk Assessments [19].
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1. PHYSICAL STRESSORS

1.1.

BACKGROUND

The interaction between Bruce Nuclear Generation Station and the environment has been of
concern and issue to SON for many years. Thermal effects is a major area of concern related to
what is referred to in the ERA as “Physical Stressors”. The context of these concerns is based on
the Aboriginal and Treaty rights held by the SON and the stewardship responsibilities of the
SON as caretakers of the lands and waters of their Territory.
The review of the physical stressors includes evaluation of temperature effects from once
through cooling discharges. The review is based on information provided by Bruce Power in the
Environmental Quantitative Risk Assessment [11] and supporting documents.
The Environmental Quantitative Risk Assessment was prepared as part of the approval process
for the planned Major Component Replacement project for Bruce A and Bruce B Nuclear Power
Plant facilities described elsewhere. The facilities are Class I Nuclear Facilities operated under
license from the CNSC.

1.2.

DESCRIPTION OF FACILITIES

Bruce Power describes the power generation facilities in ERA Section 2.1, Engineered Site
Facilities. The site consists of two sets of four reactors each, Bruce A Generating Station and the
Bruce B Generating Station with total gross electrical production of 7,276 MWe.
The cooling system is described in Section 2.1 as “Each of the generating stations contains
intake and outflow channels to collect cooling water for circulation through the generating
stations followed by discharge into Lake Huron. Most of the water that is withdrawn passes once
through the Condenser Cooling Water (CCW) system, and the remainder is used for service
water to maintain pressure and provide water for small components. Water is drawn from Lake
Huron through a deep-water intake equipped with a velocity cap to minimize currents and fish
impingement. Water passes to the forebay via a tunnel that runs underneath the lake bed.
Intake water passes through bar screens and travelling screens to remove large and small
debris, respectively. Water passes through the condenser and is discharged to Lake Huron via
the CCW duct and discharge channel. This process is the same for Bruce A and Bruce B which
have separate intake structures. At Bruce A, the reinforced CCW duct extends from Unit 4 in the
east to the outfall structure, which is the start of the discharge channel that reports into Lake
Huron. Similarly, at Bruce B, the reinforced CCW discharge duct extends from Unit 8 in the
northeast to the outfall structure, at the start of the discharge channel into Lake Huron. Both
discharge channels are bounded by concrete and rock groynes.” (see Figure 1).
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The nominal pumping rate for the CCW is 88 m3/s for two units and 175 m3/s for four units in
operation [5]. Water is withdrawn from deep water intakes designed with a velocity cap and
located 500 meters west of the intake forebay and 12 m underwater. This is also described as
being connected 800m offshore through an intake tunnel (page 8-3, reference 1).

Figure 1. Bruce A and B. From Bruce A Refurbishment for Life Extension and Continued Operations Environmental Assessment
Annual Follow-up Monitoring Report.
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1.3.

THERMAL EFFECTS

The thermal effects addressed by BP include:
•
•
•

evaluation of temperature increases in the winter that may affect winter spawning fish;
extent of the thermal impact from once through cooling; and
operational impacts of thermal limits during the summer.

Thermal effects have been monitored throughout the life of the facility. A review was
performed covering information found in three reports: 1) the Bruce Power Environmental
Quantitative Risk Assessment [11], which for further details refers to the 2) BP 2016
Environmental Monitoring Report [10] and 3) BP Bruce A Refurbishment for Life Extension and
Continued Operations Environmental Annual Follow-Up Monitoring Program Report [5]. The
following summary is provided in the order of the publication of these reports.

1.3.1. BRUCE A FOLLOW-UP MONITORING PROGRAM STUDIES
The “Bruce A Refurbishment for Life Extension and Continued Operations Environmental
Assessment Annual Follow-up Monitoring Program Report” [6] summarizes the results for the
first calendar year of operations following refurbishment of Bruce A units 1 and 2.
The EA Study Report for Refurbishment of Bruce A units identified increases in winter water
temperatures at Loscombe Bank a potential impact. Two elements of the 2008 work plan are of
interest regarding thermal effects, Element 3.8 “Increase in water temperature at Loscombe
Bank” and Element 3.9 “Change in water temperature at substrate”. The objective of Element
3.8 is verifying the hypothesis that no adverse effect of on Lake Whitefish hatching and
development would result from thermal discharges during the winter. The objective of Element
3.9 is to verify the EA Study Report prediction of negligible temperature increase (at the
substrate for key locations at which whitefish spawning and development might occur).
1.3.1.1.

ELEMENT 3.8 THERMAL PLUME

Element 3.8 included two phases. Phase I consisted of review of the importance of local habitat
to Lake Whitefish spawning success; and Phase II compared predicted (believed to be
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measured) temperatures to a threshold using the MWAT1 criteria. The report indicates that a
proposed Phase III on “monitoring hatching success and larval development” was removed
following discussion with CNSC and EC in December 2011 (page 107 [6] with the reason being
substrate temperatures were to be compared to updated threshold values as part of Work Plan
Element 3.9. Bruce Power indicated in discussion of Work Plan Element 3.1 that potential Lake
Whitefish spawning habitat comprised roughly 72% of the area potential affected by the Bruce
A thermal plume with depths between 2m and 6m [6].
BP evaluated measured substrate temperatures for five scenarios over the measurement
periods December 1, 2012 through April 30, 2013 and November 15, 2012 through April 30,
2013. The scenarios (parameters) included hourly mean temperature; daily mean temperature;
weekly 7-day average temperature; chronic temperature increases over the median ambient
temperature; and semi-chronic temperature increase assessed as the difference between the
median site temperature and the median ambient temperature. Temperature thresholds were
specified in the Follow-Up Monitoring Report Table 45 [6] for each scenario, which have been
summarized below in Table 1. Additionally, Table 1 shows the alternative temperature
thresholds that were adopted following a EA Stakeholder workshop, considered to be more
protective for round whitefish and used for evaluation of temperature data.
Table 1. Temperature Benchmark Values for Bruce A Refurbishment Thermal Monitoring

Scenario

1

Temperature
Threshold

Alternative Temperature
Threshold

Hourly mean

≥ 10 °C

≥ 9 °C

Daily mean

≥ 8 °C

≥ 7 °C

Weekly (7 day rolling) mean

≥ 7 °C

≥ 6 °C

Chronic temperature increase (all of
development)

≥ ambient + 4°C

≥ ambient + 3°

Semi-chronic temperature increase (25%
of development).

≥ ambient + 6°C

≥ ambient + 5°

MWAT – maximum weekly average temperature
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Scores were assigned in each time period under a given scenario and where the threshold value
was exceeded and results summarized in the Follow-Up Monitoring Report Table 46 [6].
BP indicates the median temperature from sites 1 (20m), 4 (15m), 7(15m), 15 (15m), 20 (5m),
28 (10m), and 29 (20m) are considered ambient temperatures (see Figure 2. Bruce Power
Thermal Monitoring Sites. ). (Note: Value in parenthesis represent depth of measurement.)
Depths are from Follow-Up Monitoring Report Figure 31 [6]. Sites were chosen to represent
“ambient” temperature based on minimum variation from the median temperature for the
winter intervals (page 125).

Figure 2. Bruce Power Thermal Monitoring Sites.

While this element of the Bruce A Refurbishment Follow-Up monitoring report refers to
Thermal Plume, no description is provided regarding the extent of thermal plumes under winter
conditions. Environment Canada, in “Guidance Document: Environmental Effects Assessment of
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Freshwater Thermal Discharge” [21], provides the following description of thermal modeling for
the Bruce site (page 39) under Cold Weather Conditions (CWC):
CWC occur when ambient lake water temperature is less than 4°C, i.e., during the winter. Under
CWC, the thermal plume would be buoyant in the vicinity of the outlet channel. When the
buoyant plume temperature decreases to 4°C, the plume could sink during calm winter days and
under ice cover conditions. Under CWC, plumes associated with Bruce A also appeared to be
predominantly alongshore to the northeast. The sinking plumes to the northeast extended along
the lake bottom more than 10 km from the discharge channel and up to 3 km offshore. An
offshore plume might extend along the lake bottom up to 8 km offshore from the discharge
channel. Sinking plumes can extend more than five times farther offshore from the station as
compared to the surface plumes.

It is noted that the farthest north ambient monitoring station 1 is approximately 13 km from
the Bruce A site and approximately 3.5 km offshore. Ambient monitoring stations 4 and 7 are
approximately 6.7 km and 3.4 km from the Bruce A site, respectively.
Nearshore flows are described in the 2005 Bruce A Refurbishment for Life Extension and
Continued Operations Project EA Study Report [1] and presented graphically in Figure 2. The
near-shore currents are predominately bi-directional and parallel to shore. The average lake
current speed is 9 cm/s to 11 cm/s, depending on the location of measurement. Current
direction and speed are seasonal, with stable and slow speeds in the spring, variable speeds
occurring with summer stratification, higher current speeds in the fall, and then significantly
lower speeds during the winter.
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Figure 3. Lake Currents Bruce Power site.

1.3.2. 2016 ENVIRONMENTAL MONITORING REPORT
The BP 2016 Environmental Monitoring Report discusses temperature monitoring, including a
summary of results from 2012 to 2015. According to the report, Lake Whitefish spawning is
understood to occur from late November to late April.
1.3.2.1.

SUBSTRATE TEMPERATURE EVALUATION

Three periods of winter monitoring are summarized including 2012/2013, 2014/2015, and
2015/2016.
Bruce Power indicates: “… modeling of the plume with only bottom temperatures is not
possible.” (Page 177). This position somewhat conflicts with the findings of Environment
Canada, which summarizes modeling efforts from 2005 indicating some understanding of
thermal plumes under cold weather conditions [21].
BP provided a Site-Wise comparison of mean and median substrate temperatures for the
period December 1 through April 30 in Table 65 (page 179), including the temperature
difference (ΔT) from the ambient reference temperature. Derivation of ambient temperature is
13
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described in the 2013 EA FUP, discussed in this report in section 2.1.1 [3]. No indication of the
range temperatures is provided for each site. Sites presented in Table 65 include 1, 7, 8, 15, 17,
18, 19, 21, 24, 28, 29, 32, and 33 (see Figure 2. Bruce Power Thermal Monitoring Sites.). BP
indicates Site 1 shows the least variation from the yearly ambient temperature and is
considered the average temperature of the lake for the winter season. Sites 17, 18, 33 are in
Baie du Doré and are shallow. These sites show the greatest ΔT compared to the yearly ambient
temperatures. The remaining nine sites show ΔT differences for the mean of less than 1 degree
C.
BP summarizes the results of temperature studies on Whitefish (Section 5.5.6.2, pages 180-181)
as the basis for threshold temperatures found in 2016 EMP report Table 66, including the
alternate thresholds 1°C lower for each thermal category, added to be protective of round
whitefish (Table 1). These threshold temperatures are carried forward from the 2013 FUP [5].
Note that the categories (or scenarios) are evaluated as the percentage of time periods (hours,
days, weeks) in the development period exceeding the specified threshold. It is assumed that
development days are the number of days included in the estimated spawning season from late
November to late April, but this is not specified.
1.3.2.2.

AMBIENT AND MEASURED TEMPERATURES

Bruce Power indicates in the 2016 EMP section 6.4.6 “Monitoring” [10] that lake temperatures
were measured from surface to bottom with a rope and anchor system and suspended data
loggers every 5 meter. The number of sites has varied from 38 (2015) to 25 (2016) with five
sites with only bottom monitors in 2016 (assumed to be 1 m of the bottom). Two current
meters were deployed, one off Gunn Point, and a second off Douglas Point. No information is
provided regarding the current meter deployment or results during periods of temperature
monitoring.
Ambient temperatures are determined as the median temperature of selected sites with
minimum variation. For the period December 1 to April 30, the hourly means did not exceed
the 9°C threshold. As the winter season temperatures varied from 2012 through 2015, ambient
temperatures did exceed the daily mean threshold of 7 °C for 9% of the time during 2012/2013
and 8% of the time in 2015/2016.
BP evaluated near bottom water temperatures for three winter seasons, 2012/2013,
2014/2015, and 2015/2016. The results show variations across years, with the 2014/2015
period having the lowest temperatures and few or no sites exceeding the criteria. It is noted
that as the scenario time intervals increase (hourly, daily, and weekly), the threshold values
decrease (9 °C, 8°C, and 7°C, respectively). For all three periods, the sites most frequently
14
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exceeding the delta T criteria (defined as per cent of time during the expected spawning season
the temperature exceeded the criteria) are located within Baie du Doré at sites 17, 18, and 19
(see Figure 2). The frequency of exceeding these thresholds is compared to temperature effects
on white fish survival and hatching time evaluated in laboratory studies, particularly by Griffiths
[22, 23 ].
BP also considered the frequency with which sites differed from the reference ambient
temperature, evaluating a ΔT of +3°C temperature increase for the entire spawning season, and
a ΔT of +5°C temperature increase for 25% of the development period. Baie du Doré sites 17,
18, 19 exceeded the ΔT of +5°C criteria for 42 to 45% of the development period. Site 8
exceeded this criterion 25% of the time period in 2012/2013, but not in 2014 or 2015/2016.
BP infers from the three seasons of temperature monitoring and comparison to laboratorybased studies that there is “no significant risk to survival” for Lake Whitefish eggs. No data are
provided regarding the actual spawning times and locations for Lake and Round Whitefish.
1.3.2.3.

ENVIRONMENTAL COMPLIANCE APPROVAL

Bruce Power discusses the thermal effects of Condenser Cooling Water discharges for Bruce A
and Bruce B facilities in 2016 EMP Section 6.4.2 [10]. BP obtained a conditional Environmental
Compliance Approval (ECA) for the Bruce A CCW discharge to allow effluent temperatures
between June 15 and September 30 (2013 – 2015) to exceed 32.2°C limit up to 34.5°C for no
more than 30 aggregate days and no more than 15 consecutive days for each event. The ECA
delta temperature limit of 11.1°C for the period between April 15 and December 14 remained
unchanged.
BP shows in 2016 EMP Figure 70 monthly intake temperatures for Bruce A for the periods 19771979, 2006-2010, and 2011-2015. The figure shows during the ECA period an increase in mean
temperatures from 1977-1979 measurements, and an increase in the range of minimum and
maximum monthly averages for the 2006-2010 and 2011-2015 periods compared to those
measured in 1977. The figure also shows that the monthly mean temperatures are decreasing
in the period October through December, reaching average temperatures of less than 7.5 °C in
December for the later time periods. Mean monthly temperatures are typically less than 2.5 °C
from January through March and begin increasing in April.
Results from monitoring by Environment and Climate Change Canada at buoy 45008 in Lake
Huron for the average water temperatures for July, August, and September (annual mean of
the three months) are provided in 2016 EMP Figure 75. The temperatures are increasing but
show variation from year to year. BP indicates the temperatures have increased approximately
2.3 °C over 34 years based on the slope of the fitted line. Note, the rate of change per year in
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the average water temperature is slightly greater when considering the linear regression
equation. No discussion of the annual variation in temperatures is provided or estimates of the
probability that rising intake temperatures will result in thermal discharges exceeding 32.2°C in
future years.
1.3.2.4.

THERMAL PLUME MODELING

Bruce Power began modeling thermal discharges prior to plant construction (section 6.4.7,
[10]). The model has been periodically updated and results provided to MOECC.
Bruce Power provides in Table 75 a summary of Bruce A discharge temperatures along with
measured temperatures at Site 31 (1 m from the bottom) and predicted temperatures. The
temperatures are provided as Daily Averages ± Daily Range °C. It is assumed the daily range is
the difference between the daily maximum and the daily minimum. The source of the daily
range for predicted temperatures is not known. The data presented are for September 2014
and July, August, and September 2015 when daily discharge temperatures exceed 30 °C.
There are several points that remain to be clarified. The Measured Location, Site 31-1, is 1
meter of above the bottom at site 31, Loscombe Bank. There is no indication as to the depth of
the monitoring point for the Bruce A Discharge, but one assumes it is thoroughly mixed at the
point of measurement. BP indicates the tabulated results for measured and predicted hourly
temperatures at Loscombe Bank “are typically within 1.5°C of the daily average” and goes on to
indicate that two days in 2015 had predicted variations greater than 2 °C (July 30 and 31). If the
data discussed are presented in Table 75, it should be noted 15 of 28 paired comparisons show
differences greater than 2 °C between the Measured Location 31-1 values and the Predicted
values provided. A Student’s t-test of paired comparisons (Difference = Measured – Predicted)
finds that the measured daily average is significantly different from the predicted daily average.
Table 2. Paired T-test for differences between measured and predicted temperatures.

Average
Difference
Sdiff
N
Tdiff
Probability

Where 𝑇𝑑𝑖𝑓𝑓 = 𝑆

𝑑̅

𝑑𝑖𝑓𝑓 /√𝑛

2.28
1.47
28
8.19
8.5E-09

. (page 312, reference [24]) and probability is the Type I error rate for a

two-sided t-distribution with N-1 degrees of freedom.
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The paired t-test suggests the predicted temperatures systematically underestimate the daily
average temperature at Location 31-1.
1.3.2.5.

THERMAL FLUME INVESTIGATION (PAGE 243).

Bruce Power indicates in 2016 EMP Section 9.2.1 Thermal Study (2016-2020) that a flume study
is being initiated to examine the hypothesis that the cobble substrate may serve to insulate or
buffer fluctuations in water temperatures. Initial results suggest that monitors placed in
various depths of cobble respond more slowly to increased temperature spikes and reached
lower peak temperatures. Studies with embryos were not completed due to complications from
a fungal buildup during the study.

1.3.3. ENVIRONMENTAL QUANTITATIVE RISK ASSESSMENT
Bruce Power developed an Environmental Quantitative Risk Assessment [11] incorporating
information from previous Environmental Risk Assessments and information found in annual
Environmental Monitoring Reports. The ERA references guidance in CSA 288.6-12
“Environmental Risk Assessments at Class I Nuclear Facilities and Uranium Mines and Mills.”
[19]
Bruce Power identifies in ERA Table 21 (page 126) the following Valued Ecosystem Components
grouped by environmental guild: Cold water fishes, including Chinook Salmon, Lake Trout,
Rainbow Trout, Lake Whitefish, and Round Whitefish; Cool water fishes, including Emerald
Shiner, Gizzard Shad, Smallmouth Bss, Walleye, White Sucker, and Yellow Perch; and Warm
water fishes, including Brown Bullhead, Channel Catfish, Common Carp, Freshwater Drum, and
White Bass.
1.3.3.1.

ERA HAZARD QUOTIENTS

CSA N288.6-12 defines Hazard Quotient (HQ) as “a numerical representation of the potential
for effects due to exposure to a non-carcinogenic (threshold acting) contaminant or stressor. To
calculate an HQ, some estimated exposure value (EV) is divided by a Toxicity Reference Value
(TRV) or (Benchmark Value) BV in the same units.”
CSA N288.6-12 discusses in Clause 7.4.4 “Thermal benchmarks” temperature benchmarks for
direct thermal effects on growth, survival, and reproduction of aquatic biota. The guidance
offers:
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•
•
•
•

Maximum weekly average temperatures (MWATs) as a benchmark to assess thermal
conditions for fish growth;
Maximum temperature for embryos (MTE) as a benchmark to assess thermal conditions
during the period of spawning and embryonic development;
ΔT to assess advancement of hatching based on spawning temperatures and degreedays required for development
UIL to assess the potential for thermal incapacitation for elevated water temperatures.

Bruce Power specifies in ERA section 5.4.1.3 (page 212) four HQs evaluating the potential for
thermal effects in the form 𝐻𝑄 = 𝐸𝑉/𝐵𝑉. These are summarized here in Table 3. Thermal HQs
for Bruce Power Environmental Quantitative Risk Assessment.
Critical Thermal Maximum (CTM) is used as the Benchmark Value when data are available,
otherwise the Short-term Maximum (STmax) is used for maximum thermal limits. The CTM is
defined in the BP ERA as the point above which the organism loses its ability to escape from
conditions that ultimately lead to mortality. The STmax is defined as “..the temperature above
which lethal, critical or similar effects occur, regardless of acclimation time.”
The avoidance criteria, specified as Tupper, is specified by species and life stage, defined as the
temperature at which avoidance or other effects become apparent. The Benchmark Value is
expressed as the difference between Tupper and the preferred temperature Tpref.
Temperature fluctuations were evaluated against two criteria: daily temperature fluctuations
within a site, Delta-Tintra; and the difference between daily average for a site and a north or
south reference site (Sites 1 and 29, respectively), Delta-Tinter. Earlier reports described these
reference sites as the source of “ambient” temperatures.
Criteria included tabulating the percent of time the HQs exceeded 1. An exceedance of the HQ
greater than 25% of the difference between the logger site and the lowest reference site was
flagged for assessment. The maximum HQ for each site was compared to the HQ value at each
reference site for the same period. Further assessment was made when the maximum HQ was
50% greater at the logger site than at the reference site [page 224].
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Table 3. Thermal HQs for Bruce Power Environmental Quantitative Risk Assessment.

Hazard
Quotient
(HQ)

Exposure Value (EV)

Benchmark Value
(BV)

Notes

Maximum
Thermal
Limits

Tmax = maximum hourly
temperature (°C).

CTM = critical thermal
maximum (°C). When not
available, Short-Term
Maximum is used.

Compared to HQs
calculated at
reference sites 1
and 29

Avoidance
Thermal
Limits

Tavg –Tpref = difference
between the daily average
temperature and the
preferred temperature (°C).

Tupper –Tpref = difference
between the upper
avoidance temperature
and the preferred
temperature (°C).

Compared to HQs
calculated at
reference sites 1
and 29

Delta T
(intra)

Trange=Tmax –Tmin daily range
in measured temperature
(°C).

ΔTbenchmark = change in
temperature benchmark
(°C).

Applicable to nonmotile life stages
including eggs;
varies by species

Delta T
(inter)

Tavg(site) –Tavg(reference)
difference in the daily
average temperature at a
site from the daily average
at the reference sites(°C).

ΔTbenchmark = change in
temperature benchmark
(°C).

Applicable to fish
swimming in the
vicinity of the site;
varies by species.

Bruce Power provides in Table 37 Delta T criteria for Lake Whitefish and Round Whitefish
egg/incubation (3.7°C), Smallmouth Bass egg/incubation and adult stages (5°C); walleye adult
stage (4°C), and Yellow Perch Spawning (2°C), growth/YOY/Juvenile (6°C), and adult stage
(10°C).
Results for thermal maximum and avoidance HQs are summarized by BP in Table 41 “Summary
of Thermal Maximum HQ and Avoidance HQ results where HQ>1.”[11]. The sites (see Figure 2)
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exceeding the HQthermalmax criteria include 18B, 20B, 9B, BB, and BA, where BB is Bruce B; BA is
Bruce A and measurements at sites 9, 18 and 20 are for measurements 1 meter from the
bottom . Site 20 is east of the Bruce A discharge, and site 9 is north east of the Bruce A
discharge. It should be noted that Site 20 was included in the list of sites where “ambient”
temperatures were determined in the Bruce A Follow-Up Monitoring Report [5]. It is also of
interest that Table 41 indicates site 9B exceeds the HQ for Thermal Maximum (of 9°C for Lake
Whitefish Larvae) 33% of the monitored time during March through May. Site 9B also exceeds
the HQ for Thermal Maximum (of 6.3°C for Round Whitefish Incubation) 39% of the monitored
time December through March. This suggests site 9B temperatures are in the range from 6.3°C
to 13°C (Thermal Max HQ * Benchmark Value) for 39% of the monitored period.
BP reached the following conclusions [page 224] “A summary of the avoidance HQ results
where HQ>1 is shown in Table 41. The avoidance HQs were very close to 1 (for most species
the HQ was below 1), indicating that existing temperatures are not causing fish to avoid the
area.” It should be noted the HQs provide an estimate of risk relative to the Benchmark Values

and no data are provided regarding the use of these sites by fish.
Bruce Power summarizes temperature variation within sites as well as between sites and
“ambient” sites in Table 42 “Summary of the Delta T HQ Results where HQ > 1.” The sites
exceed the Delta T criteria include 9B, 11B, 18B, 20B, 26S (walleye and yellow perch), BB, and
BA. The tabulated results indicate the Delta T criteria of 3.7°C is exceeded 30% of the time at
site 9B
Bruce Power indicates that results for the Delta T (intra) exceeded the benchmark at some time
during the year for all species. The nearshore sites (limited to sites 5, 9, 11 according to Table
37) showed a range of variation and this variation will be further evaluated. The daily range
between a site and the reference (“ambient” bottom temperatures) also exceed the Delta T
(inter) criteria at some time during the year. Bruce Power indicates “Further review
demonstrates that exceedances are mostly due to the sites being at different depths (20 m
versus 5 m), as comparisons to other shallow sites do not show great variation.” However, there
is no information provided on the water current direction, vertical and horizontal extent, and
variation with time that may affect temperature differences at specific sites when compared to
ambient sites 1 and 29.
Bruce Power concludes “The assessment considered the potential effect of thermal discharges
on fish species. The thermal assessment considered conservative benchmarks and multiple years
of data collection. Considering the resulting hazard quotients, it is concluded that thermal
effluent causes little to no risk to fish. Further analyses done on whitefish to incorporate
updated benchmarks from recent research also supported the finding of little to no risk. The
results of the Detailed Quantitative Risk Assessment (DQRA) show that the average and
maximum temperature values for all three winters were less than or equal to the 8°C benchmark
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for being protective for Round Whitefish, except in Baie du Doré; however, suitable spawning
cobble is limited I n Baie du Doré. Maximum temperatures at all sites were higher in the first
and last time windows (December and April), likely due to natural fall and spring lake turnover.”

1.3.4. SUMMARY EVALUATION OF REPORTS AND FINDINGS - THERMAL
The following observations are provided regarding the thermal effects assessment provided in
the ERA and supporting documents.
Temperature Data Presentation
1. The “ambient” temperatures are derived from measurements 1 m from the bottom for
seven sites, five of which are at depths between 15 and 20 meters. The definition of
ambient temperature is not clear and differs between the ERA [11] and the 2013 Bruce
A Follow-Up Monitoring Report [3]. The issue of definition of ambient temperature was
also raised by CNSC in review of the PQRA (See Section 5 Review of CNSC Comments,
Comment 14).
2. There is no description in the ERA under Cold Weather Conditions of the buoyant plume,
the vertical extent of the plume, direction, or distance until it decreases to 4°C.
3. There is no information provided on the direction, vertical and horizontal extent, and
variation with time of thermal plumes that may affect temperature differences at
specific sites when compared to “ambient” sites 1 and 29.
4. There is no description or indication as to the depth of the temperature monitoring
point for the Bruce A Discharge
5. The predictive tool used to estimate temperatures presented in Table 75 of the 2016
Environmental Monitoring Report [10] for location 31-1 is not described (nor is it
accurate).
6. There is no presentation of temperature data by day, week, or month which may
indicate variation in the path of the thermal plume over time. No indication of the range
temperatures is provided for each site during cold weather conditions.
Risk Evaluation
1. While temperature results for the winter spawning period is evaluated for the entire
cold weather season, there is no corresponding monitoring of hatch success and larval
development as the Phase III of the objective was eliminated [5].
2. BP infers from the three seasons of temperature monitoring and comparison to
laboratory-based studies that there is “no significant risk to survival” for Lake Whitefish
eggs. No data are provided regarding the actual spawning times and locations for Lake
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and Round Whitefish relative to thermal plumes that exist during cold weather
conditions (i.e. the known spawning period).
3. Table 37 “Delta T Thermal Criteria for Fish Species (°C )” (page 209) limits the scope for
considering Delta T to sites 11, 9, 5 for Lake and Round whitefish.
The tabulated results indicate the Delta T criteria of 3.7°C is exceeded 30% of the time at
site 9B.
4. The Risk Assessment HQ are only indications of potential thermal impact and not
indications of the presence or absence of Valued Ecosystem Components.
Environmental Compliance Approval – Thermal
1. No discussion of the annual variation in temperatures is included in the consideration
for an ECA in terms of uncertainty of future predictions.
Based on the technical review and the observations above, the following recommendations are
offered to clearly support the Ecological Quantitative Risk Assessment for Bruce Power’s
proposed Major Component Replacement project.
1. Provide a description of the thermal plume for both cold weather conditions and warm
weather conditions. Describe thermal plume modeling and verification
2. Consider whether the “ambient” temperature used to estimate temperature variations
is actually a “reference” temperature for measurements made 1 m from the lake
bottom and reserve “ambient” temperature for measurements in Lake Huron uninfluenced by thermal discharges from the Bruce Facilities.
3. Allow access to temperature measurement data or presentation of the data in a format
that allows review of daily, weekly, and monthly trends.
4. Develop the uncertainty of future temperature predictions with regards to frequency of
occurrence in considering the application for a thermal ECA.
5. Implement periodic surveys during winter spawning periods of fish density in the region
of Loscombe Shoals (by hydro-acoustic technology when conditions permit these
observations).
6. Measure larval hatch success in thermally affected areas and compare these with
control locations.
7. Conduct periodic surveys during summer fishing periods of fish density in the historic
fishing regions.
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2. RADIOLOGICAL ECOLOGICAL RISK ASSESSMENT
The review of the radiological ecological risk assessment includes consideration of release rates
from the Bruce Power Site, basis for estimates of concentrations in the environment, and
assumptions made in estimating the radiation dose to biota.

2.1.

RELEASE RATES FROM THE BRUCE POWER SITE

Radioactive effluents released to the environment are described in section 6.1.2 of the Bruce
Power Environmental Quantitative Risk Assessment [11]. Release rates may be used to
calculate activity concentrations in the environment (section 7.2.5.2.1 of CSA 288.6 [19]). The
following summarizes the basis for Bruce Power’s assessment of release rates.
Radioactive effluents occur from operations at:
•
•
•
•
•

Bruce A Nuclear Generating Station;
Bruce B Nuclear Generating Station;
Central Maintenance and Laundry Facility (CMLF);
OPG Western Waste Management Facility (WWMF); and
CNL (formerly AECL) Douglas Point Waste Management Facility (DPWMF).

The releases are monitored: “In order to establish average and upper range exposure
concentration data, this assessment examines the airborne and waterborne effluents from all
facilities on the Site, from 2012 to 2016 inclusive. Therefore, the average exposure assessment is
based on the average annual release from the Site of each radionuclide category listed below;
the upper range exposure assessment is based on the maximum annual release from the Site of
each radionuclide category listed below.”
BP indicates in the ERA “From 2009 to late 2012, Bruce A Units 1 and 2 were being refurbished
and therefore only 6 of the 8 Bruce Power reactors were in operation. Bruce A Units 1 and 2
resumed operations in October of 2012. As discussed in the previous ERA, the radiological
effluent during and after refurbishment remained relatively constant. Therefore, it is assumed
that the effluents from the Site during the next five years (2017 to 2021 inclusive), when Major
Component Replacement for Bruce B Unit 6 will commence, will be similar to the effluents over
the past five years (2012 to 2016 inclusive). The airborne release categories presented in the
figures below and that are used throughout the radiological risk assessment are the ones
reported by Bruce Power in their annual Environmental Monitoring Program Reports
[157,158,159,160,161], namely:
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•
•
•
•
•
•

Tritium oxide as water vapour (HTO);
Noble gases;
Carbon-14;
Mixed fission product iodines;
Gross alpha particulates; and
Gross beta/gamma particulates.

The waterborne radionuclide groups are reported as follows:
•
•
•
•

Tritium oxide as water vapour (HTO);
Carbon-14;
Gross alpha; and
Gross beta/gamma.”

Bruce Power summarizes annual gaseous and liquid effluent releases in Environmental
Monitoring Program Reports for 2012 through 2016 [references 2,3,4,9, and 10, respectively].
The total site releases are summarized here for releases to the atmosphere in Table 4 and
releases to the aquatic environment in Table 5 from the Annual Environmental Monitoring
Reports. Note Bruce Power provides an updated summary of data from 2012 through 2016 in
ERA Appendix F “Release Rates from the Bruce Power Site”. The average and maximum release
activity for the period 2012-2016 are provided from ERA Table F-6 and Table F-7, respectively,
for comparison in Table 5.
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Table 4.Annual gaseous emission Bruce Power Site 2012-2016 as reported in annual Environmental Monitoring Reports,
compared with ERA Average and Maximum from Appendix F [11].

Airborne

Total Bq/yr

ERA

ERA

Table F-6

Table F-7

Year
Tritium
Oxide
Noble Gas
131
I

2012
7.87E+14

2013
8.52E+14

2014
1.17E+15

2015
1.08E+15

2016
1.16E+15

Average
1.05E+15

Maximum
1.34E+15

7.18E+13
2.60E+08

7.03E+13
<1.15E08

1.06E+14
4.34E+08

1.09E+14
<9.20E+07

1.09E+14
4.57E+06

9.32E+13
1.98E+08

1.21E+14
4.36E+08

Particulate
Gross Beta
Particulate
Gamma
Particulate
Gross
Alpha
14
C

2.55E+07

NR

NR

NR

NR

5.57E+05

<2.78E07

1.90E+07

2.74E+07

1.45E+06

1.85E+07

3.05E+07

<1.08E06

<3.63E12

3.06E+06

3.70E+06

4.31E+03

1.96E+06

3.87E+-6

3.46E+12

3.63E+12

2.90E+12

<4.31E+12

2.83E+12

3.43E+12

4.42E+12

NR – not reported
Inconsistencies in presenting results were noted in annual Environmental Monitoring Reports
when annual estimates by facility include positive values and upper limits (reported as < value).
For example, 14C estimated activity in 2015 include the following3.15E+12 (Bruce A), 1.16E+12
(Bruce B), 1.41E+09 (WWMF), < 4.49E+08 (CNL), with a total of < 4.31E12 Bq/yr, the sum of
values from Bruce A and Bruce B. The total should be 4.31E+12 Bq/yr. The issue of confusion
created by data sets with censored values was also raised previously by CNSC in review of the
PQRA (see Section 5 Response to CNSC Comments, Comment 18).
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Table 5. Annual Liquid effluent releases Bruce Power Site 2012-2016, with selected gamma emitted radionuclides. Gross Beta
and Gross Alpha results are not summarized. NR = not reported.

Water

Year

Tritium Oxide
14
C
Gross
Beta/Gamma
60
Co
137
Cs
Gross Alpha

Total Bq

ERA

ERA

Table F-6

Table F-7

2012
2013
2014
2015
2016
1.28E+15 6.15E+14 8.36E+14 8.92E+14 7.44E+14
8.28E+09 5.90E+09 1.34E+10 1.47E+10 3.42E+09
3.97E+09 4.01E+09 3.01E+09 2.45E+09 2.42E+09

Average
8.73E+14
9.95E+-09
3.56E+09

Maximum
1.38E+15
1.57E+10
5.51E+09

9.72E+08 1.07E+09 5.00E+08
6.49E+07 2.94E+07 3.27E+07

5.75E+06

2.00E+07

NR
NR

NR
NR

Changes in reporting were also noted in liquid effluent releases with reports for 2012, 2013,
and 2014 including activity estimates by radionuclide (cobalt-60 (60Co) and cesium-137 (137Cs)
are included here) and only summary estimates of gross Beta/Gamma are provided in 2015 and
2016.

26

4/11/2018

2.2.

ESTIMATES OF CONCENTRATIONS IN THE ENVIRONMENT

The evaluation of dose to biota is based in part on measurements of radionuclide
concentrations in the environment and reported in annual Environmental Monitoring Reports.
These measurements include radionuclide measurements provided by Bruce Power and
provincial background radionuclide measurements provided by OPG. In addition, gamma dose
measurements by thermoluminscent dosimeters are provided by OPG [10] and included in
annual reports. The basis for estimates of concentrations in the environment are reviewed and
discussed, including sampling media and locations; laboratory performance testing; reporting of
results; and estimates of exposure concentrations.
2.2.1. SAMPLING MEDIA AND LOCATIONS

Sampling media include Air, Water, Precipitation, Aquatic Samples (fish, sediment, sand), and
Terrestrial Samples (animal feed, eggs, beef, pork, poultry, deer, fruit, berries, milk, root
vegetables, non-root vegetables, honey, grain, and soil). Samples are analyzed for tritium,
carbon-14, I-131, Beta (presumably gross beta measurement of air particulates and water), and
Gamma emitters. Sampling sites are categorized into Near (on or outside the facility perimeter),
Area Near (less than 20 km from the facility), Area Far (locations further than 20km but
potentially influenced by facility releases), and Provincial Background. When used in public
dose calculations, activity concentrations are adjusted by subtracting background activity
concentrations where appropriate [10].Sampling sites are depicted in Appendix E of the 2016
Environmental Monitoring Report (see Figure 4. Bruce Power monitoring locations.).
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Figure 4. Bruce Power monitoring locations.

2.2.2. RESULTS OF ENVIRONMENTAL MONITORING DATA
The evaluation of dose to biota is based in part on measurements of radionuclide
concentrations in the environment. These measurements include radionuclide measurements
provided by Bruce Power and provincial background radionuclide measurements provided by
OPG.
Bruce Power provides annual average activity by location each year in annual Environmental
Monitoring Program Reports [e.g. 2, 3, 4, 9, 10]. Results are presented for the current year in
tables and compared to historic results for the previous nine years graphically. The results
presented in the 2016 EMP were reviewed as representative of the current reporting effort.
A summary of environmental monitoring for air, precipitation, water, and milk is provided in
Table 7. The summary includes the media, analytes, brief description of the methods, and
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frequency referenced to the appropriate table in the 2016 Environmental Monitoring Program
Report.
Common to the 2016 EMP Tables 29-33 referenced, annual averages activity concentrations are
present without information regarding the variability in results (e.g. 95% confidence intervals
for annual average values) or discussion of the measurement and sampling uncertainty. CSA
288.4 section 9.3.3 provides guidance regarding uncertainty in measurement and sampling.
Section 9.3.3.3 indicates the uncertainties associated with environmental measurements
should be discussed.
Also apparent in 2016 EMP Table 33 “2016 Annual Average Concentration Tritium, 131I, 14C” are
different strategies for averaging data groups with censored (less than) values. These
differences in part appear to be programmatic. For example, Tritium activity concentrations
which include less than values, annual averages use the detection limit value for averaging.
Provincial Background samples with data including less than values use one half the detection
limit for estimating averages.
A summary of Environmental Monitoring measurements of soil, sediment, fish, and agricultural
products is provided in Table 8. Bruce Power provides in Table 34 “2016 Soil and Sediment
Data” results for annual sediment samples including ± 2σ estimates for 40K and 137Cs. The
definition of the uncertainty estimate should be provided. It is also apparent in this table when
analytes are less than the detection limit, the average is set at the greatest detection limit value
in the set. Similar averaging of censored (less than) values occurs in for measurements in fish
presented in 2016 EMP Tables 36, 37, and 38. A variant of this is the treatment of data for 137Cs
in Lake Huron Benthic samples (2016 EMP Table 38) where the eight measurements including
one value <0.11 is averaged to arrive at an average value of <0.51 Bq 137Cs/kg. Averaging the
seven measured values results in 0.57 ± 0.59 (average ± 95% CI).
For example, the presentation of 137Cs data in the 2016 EMP Table 38 “2016, Annual Provincial
Fish Data,” illustrates the difficulties with BP’s data presentation when data sets include less
than values, as for White Sucker. Bruce Power summarizes the set of eight values in Table 9 as
having average value <0.51 Bq 137Cs/kg fw. If the set of data is averaged assuming the single
censored value could be 0.11 Bq 137Cs/kg fw (MDL), the resulting estimate is 0.51 ± 0.30 Bq
137Cs/kg fw (average ± 1 S).
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Table 6. Average White Sucker tissue concentration.

White Sucker

137

Cs Bq/kg fw

A

0.22

B

0.14

C

0.91

D

0.72

E

0.87

F

0.55

G

0.59

H

< 0.11

Average

0.51

Std. Dev.

0.30

Bruce Power samples animal and agricultural products including deer meat when available,
honey, poultry, eggs, grains (beans and corn), animal feed, fruit (apples), leafy vegetables.
Average annual activity concentrations are provided for Tritium and Carbon-14 in Tables 39, 40,
and 41. There is an indication in the title to Table 39 the ± 2σ data are “± Standard Error when
presented. It is not specified whether the σ estimates are total expanded uncertainties or
counting uncertainties.
It is noted in CSA 288.4 “Environmental Monitoring Programs at Class I Nuclear Facilities and
Uranium Mines and Mills” the Multi-Agency Radiological Laboratory Analytical Protocols
Manual (MARLAP) [27] is a suitable source of guidance for radiological sampling and
measurements. MARLAP, section 16.6 Reporting Results, offers the following recommendation
“MARLAP recommends that the reported value of a measurement result:(1) be reported
directly as obtained, with appropriate units, even if negative, (2) be expressed in an appropriate
number of significant figures, and (3) include an unambiguous statement of uncertainty.” [27].
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Bruce Power notes in 2016 EMP Section 3.1.2.2 “Historical Radiological Waterborne Effluent
Results” “It should be noted that the methodology employed for reporting Minimum Detection
Levels (MDLs) were not consistent from year to year” (Page 33 [10]). BP describes their use of
MDL in ERA Section 6.2.4 Exposure Point Concentrations as “the minimum level that can be
detected with a 95% false/negative confidence and a 5% false/positive confidence” [159].
Reference [159] is “Bruce Power. 2012. Annual Summary & Assessment of Environmental
Radiological Data for 2011. B-REP-07000-00004 R000. April, 2012.” The description of MDL or
detection limits is not consistent with the definition found in Annex D of CSA N288.4-10 17.
Inconsistent use of detection limits and problems with data presentation were previously
identified in CNSC review of the PQRA (Section 5 Review of CNSC Comments, Comment 18).
It is noted CSA 288.4 section 8.3.4 indicates “The treatment of results that are less than the
critical level for the measurement shall be defined and documented. It is recommended Bruce
Power consider Annex D of CSA 288.4 which provides a description of critical levels and
detection limits consistent with ISO 11929 and IUPAC recommendations.
For comparison, the annual EMP includes background sample results reported by OPG.
OPG provides a description in 2012 Results of Radiological Environmental Monitoring Programs
[26] of radionuclide concentrations measurements for environmental samples including a
definition for Critical Level (Lc) and Detection Limit (Ld) consistent with CSA 288.4 Appendix D.
OPG describes reporting analytical data as follows:
“When reporting the analytical data in Appendix D tables, the following protocols were
used:
•If the measured value is lower than the Ld of the analytical method but higher
than the Lc, the measured value is reported and is in bold type.
•If the measured value is less than the Lc, then “< Lc” is reported (for Appendix D
Table D3, it is reported as Lc in italics).
•When averages or other calculations are performed, they are calculated using
the measured values even if they are below the Lc.
•Gamma spectrometer results are reported as “< Ld” when their measured values are
below the Ld.

This reporting scheme is also consistent with recommendations found in MARLAP, section 16.6
Reporting Results [27].
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Table 7. Summary of Environmental Monitoring measurements of air, precipitation, and water.

Media

Analyte

Description

Frequency

Units

Air

Tritium

Active Sampler,
Molecular Sieve

Monthly

Air

Carbon-14

Quarterly

Precipitation

Tritium

Passive
samplers, soda
lime pellets
Sample buckets

Precipitation, Gross Beta
Dust Fallout

Sample buckets

Monthly

Water,
Municipal

Tritium,
Gross Beta

Weekly
composite

Water.
Residential
Wells

Tritium,
Gross Beta
for selected
wells

Water, Lakes
and Streams

Tritium,
Gross Beta

Composited
sample,
collected twice
per day
No description of
sampling.
Reports averages
for indicator,
near, and near
area groups
No description

Annual
Average
Bq/m3
Annual
Average Bq
14C/kg Carbon
Annual
Average Bq/L
Annual
Average
Bq/m2/month
Annual
Average Bq/L

Milk

Tritium, ,

Milk

14C

Milk

131I
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Average of
replicate
samples of
monthly
composite
Average of two
counts of a
monthly
composite
sample
Single composite
sample of all
locations

Monthly

2016
EMP
Table 29

Table 30

Table 31
Table 31

Table 32

Shallow wells
– bimonthly
Deep wells
semiannually

Annual
Average Bq/L

Table 32

Bi-monthly
when free of
ice
Monthly
composite

Annual
Average Bq/L

Table 32

Annual
Average Bq/L

Table 33

Monthly
composite

Average Bq
Table 33
14C/kg Carbon

Weekly

Annual
Average Bq/L

Table 33

4/11/2018

Table 8. Summary of Environmental Monitoring measurements of milk, soil, sediment, and fish.

Media

Analyte

Soil

Gamma
Spectrometry
(40K, 60Co,
134Cs, 137Cs)
Sediment
Gamma
Spectrometry
(40K, 60Co,
134Cs, 137Cs)
Fish
Gamma
Spectrometry
(40K, 60Co,
134Cs, 137Cs),
14C. Tritium
Oxide,
Organically
Bound Tritium
Agricultural Tritium
Products
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Description

Frequency

Units

Dried, sieved,
packaged

Not
specified

Dried, sieved,
packaged

Annually

Benthic (White
Sucker) and
Pelagic (Lake
whitefish or Lake
Trout)

Annual,
Seasonal –
Benthic in
the spring,
Pelagic in
the fall

Annual
Average
Bq/Kg dry
weight
Annual
Average
Bq/Kg dry
weight
Annual
Average
Bq/Kg

Average of two
subsamples

Not
specified,
assumed to
be seasonal
Not
specified,
assumed to
be seasonal
Not
specified.

14C

Average of two
counts of a single
sample

Gamma
Spectrometry
(40K, 60Co,
134Cs, 137Cs),

Single count of a
single sample

2016
EMP
Table 34

Table 34

Tables 36,
37, 38

Annual
Average Bq/L
or Bq/Kg

Tables 39,
40, 41

Annual Bq
14C/kg-C

Tables 39,
40, 41

No data
presented

No data
presented
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2.2.3. LABORATORY PERFORMANCE TESTING
Bruce Power provides results on the accuracy and precision of measurements from
participating in inter-laboratory comparisons in the annual EMP reports. Performance testing
includes participation in routine inter-laboratory measurements with Eckert and Ziegler
Analytics, Inc. Both OPG and BP-HPL include measurement of tritium in water, gross beta in
water, gamma emitting radionuclides in water, gamma emitting radionuclides in milk and soil.
In addition, BP-HPL participates in inter-comparison measurements of Iodine-131 in iodine
cartridges, gamma emitting radionuclides in filters, and Iodine-131 in milk. OPG also
participates in environmental gamma dose measurements with National Research Council of
Canada.
The results of inter-laboratory performance testing are provided in annual Radiological
Environmental Monitoring Reports for 2012 through 2016. The evaluation considered the
acceptance criteria for results and reviewed performance testing results for each year.
BP adopted internal test limits as follows:
(VL+1σL)/VT ≥ 0.75 and (VL-1σL)/VT ≤ 1.2
Where VL is the BP-HPL value
σL is the BP-HPL standard deviation
VT is the Eckert & Ziegler known value.
Dividing by VT, this criterion is equivalent to a ratio of measured activity divided by known
activity +/- the standard error normalized to the known value. The standard deviation σL for a
single measurement is not defined by BP in the REMP reports reviewed.
OPG applies the following performance test limits
-25% < Relative Difference < +50%
Relative Precision < 40%
and notes: “These test limits are adapted from the in vitro accuracy specifications of the CNSC’s
Regulatory Standard S-106 Revision 1, Technical and Quality Assurance Requirements for
Dosimetry Services.” [26]. It is noted the referenced standard applies to a “licensed dosimetry
service”, not analytical radiochemistry measurements.
Performance Testing Results were reviewed for BP EMP reports from 2012 through 2016 and
are acceptable based on the criteria adopted. It is recommended the uncertainty of
measurements (standard deviation) be defined and provided by media and analyte, consistent
with CSA 288.4 section 9.3.3.
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2.3.

RADIATION DOSE TO NON-HUMAN BIOTA

Bruce Power describes the assumptions for estimating the dose to biota (Ecological Risk
Assessment) in Section 7 of the Environmental Quantitative Risk Assessment [11]. The
Ecological Risk Assessment references the recommendations found in CSA N288.6-12 [19].
Bruce Power estimates doses for reference organisms at two locations, terrestrial biota residing
on the Site at the southeast section of the WWMF property boundary and aquatic biota
residing in the Baie du Doré. Bruce Power lists biota found on the site and corresponding
representative radiological receptors in ERA Table 55, “Representative EcoRA Receptors.” The
biology of the listed biota is described in ERA Section 5.1.1. [19]. Bruce Power indicates deer,
pelagic fish, and benthic fish are included as representative receptors since there are
radionuclide concentration data available from environmental monitoring during the period
2012-2016.
2.3.1. REFERENCE BENCHMARKS FOR DOSE TO BIOTA
Bruce Power follows guidance from UNSCEAR for reference benchmarks for radiological effects
assessment, including:
•
•

Chronic dose rates less than 100 μGy/hr to the most highly exposed individual
individuals would be unlikely to have significant effects on most terrestrial communities.
Maximum dose rates of 400 μGy/hr to any individual in aquatic populations would be
unlikely to have any detrimental effect at the population level. [28].

2.3.2. LOCATIONS FOR ESTIMATING DOSE TO BIOTA
Bruce Power selected the southeast section of the WWMF as the location for estimating dose
to terrestrial biota as this site has the greatest measured carbon-14 concentration. However, in
specific cases, the internal concentrations are from measurements at other locations, e.g. deer
meat. Bruce Power selected Baie du Doré as the location for estimating dose to aquatic biota as
this site has the greatest concentrations of tritium and gamma emitting radionuclides.
2.3.3. RADIONUCLIDES SELECTED
ERA Section 7.1.3 describes the radionuclides selected for assessment. For dose to terrestrial
biota, these radionuclides include tritium (H-3), carbon-14 (C-14), cobalt-60 (Co-60), plutonium239 (Pu-239), radiodines (in particular I-131), and noble gasses. For aquatic biota, these
radionuclides include tritiated water (HTO), organically bound tritium (OBT), carbon-14, cesium137 (Cs-137), and curium-244 (Cm-244).
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With regards to the basis for selecting radionuclides for dose to biota, Bruce Power indicates
“For the exposure to terrestrial biota, Co-60 was chosen as the radionuclide representative of all
beta/gamma-emitting radionuclides in the terrestrial environment. Among Co-60, Cs-134 and
Cs-137, Co-60 has the highest external dose coefficient and therefore leads to the highest dose
among common gamma-emitters emitted from Site operations. In contrast to the HHRA where
Cs-137 was selected since it was the only gamma-emitter measured to be present at levels
above background in soil outside the Site boundary, Co-60 was selected for the EcoRA since
there is no data within the Site boundary to confirm that it is not present above background.

BP did not provide a clear rationale why Cs-137 was not included in the assessment of dose to
terrestrial biota, given measured concentrations in soil discussed below. Cs-137 was also
considered in the HHRA, were Cs-137 in soil is the largest dose contributor to external
exposure, 33% of the estimated dose to a person (infant) at BF3 (Figure 35) [11].
Bruce Power also indicates: “For the exposure to aquatic biota, Cs-137 was chosen as the
radionuclide representative of all beta/gamma-emitting radionuclides in the aquatic
environment. Among Co-60, Cs-134 and Cs-137, only Cs-137 has been measured above
detection limits in sediment and fish samples in and around the Site as part of the
Environmental Monitoring Program (EMP).” [11].
As noted in 2.1, Release Rates, Bruce Power uses the monitoring data for the period 2012
through 2016. Data prior to 2012 and effluent releases reported for the period 2012-2016,
however, do not support assumption Co-60 will not be present in the aquatic environment.
In addition, CSA 288.6-12 Section 7.2.5.3.3 indicates “Certain COPCs may be carried forward
into the EcoRA for reasons of public perception, even if screening benchmarks are not exceeded.
For example, the most important radionuclides may be carried forward to demonstrate
acceptable risk based on expressed public concern rather than exceedance of screening criteria.
Note: The most important radionuclides can vary among facilities, but for nuclear power plants
generally include tritium, C-14, noble gases, and conservative examples of gamma-emitting
particulates (e.g. Cs-137 and Co-60). The latter may be assumed for assessment purposes to be
main sources of gross-gamma as measured, if site measurements have not been radionuclide
specific.”
The basis of exposure point concentrations in the ERA do not provide bounding estimates of
radionuclides expected in effluents and may not adequately address public concerns. CSA
288.6-12 Section 7.2.5.2.5 suggests: “When screening concentrations of contaminants are
calculated from release rates, the modeling should be conservative, using upper-bound release
rates and nearest exposure points. For liquid effluents, these might be end of pipe
concentrations. “
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2.3.3.1.

TERRESTRIAL

Bruce Power states: “C-14 in air will be the maximum measured annual average value from
2012 to 2016. The maximum annual average concentration of C-14 in air was 5.35 kBq/kg-C,
which corresponds to a background-corrected concentration of 1.08 Bq/m3 [229].” [11]. Review
of the 2016 Environmental Monitoring Program Report Table 30, “2016 Annual Average 14C in
Air from Passive Samplers,” shows an average concentration at B3 of 248 Bq 14C/kg C). No
information is provided in the 2016 Environmental Monitoring Program Report regarding the
range of measured values or the statistical distribution. Figure 27, “Annual Average 14C in Air
Concentrations at Bruce Power and Provincial Locations Over Time,” includes annual averages
for “Indicator” for 2007 through 2016. It is unclear how these monitoring data support BP’s
assumptions for the maximum measured annual average value of 5.35 kBq 14C /kg-C value.
Bruce Power further states: “Using the IMPACT model, the concentration of C-14 in air at
location B#3 in 2016 is 0.03 Bq/m3, which is approximately 36 times lower than the measured
value. Since the primary goal of the PQRA is to assess exposure based on measured
concentrations, the exposure point concentration of C-14 in air will be the maximum measured
annual average value from 2012 to 2016. It is noted that CSA 288.6 Section 7.3.3 “Exposure
frequency, duration, and averaging” indicates for immobile receptors (e.g. terrestrial plants and
soil invertebrates) “the maximum or 95th percentile concentration (modelled or measured)
should be used as the exposure point concentration.” In keeping with CSA guidance, for mobile
receptors (e.g. birds, mammals, fish) an upper confidence limit on the arithmetic mean
concentration should be used as the exposure point concentration [19 ]. With a limited data set
of five years for annual averages, inconsistencies in reporting censored values, and lack of
information on the annual range of concentrations, it is not clear that bounding concentrations
for future emissions have been established.
Bruce Power estimates the concentration of tritium oxide (HTO) in air by multiplying the tritium
releases by a dilution factor derived from the ratio of annual carbon-14 concentration at the
Western Waste Management Facility (WWMF) and the annual carbon-14 release from the site.
As the predominant source of tritium is Bruce A and Bruce B, the calculation on page 285
indicating AHTO,WWMF is the release rate of tritium from the WWMF in 2016(Bq/s) is likely
incorrect [11]. It is noted that the tritium oxide concentrations estimate is based on 2016
measurements, representing a single year.
Bruce Power States: “Since concentrations in deer tissue are measured from roadkill samples,
the maximum concentrations from 2012 to 2016 were used directly in the assessment of
internal dose to deer” [11]. It is noted in reviewing annual Environmental Monitoring Reports
for 2012-2016 the analytical results for deer have been provided for three samples, one each
37

4/11/2018

from 2012, 2013, and 2015. Results for gamma emitters (60Co,134Cs, 137Cs) are only reported in
2012 and 2013. It also remains a concern with 137Cs from facility releases reported in soil but
calculations for the dose rate to deer is based on 60Co (Table J-1 Calculations used to determine
the dose rate to deer, [11]).
The IMPACT model was used to determine the following remaining exposure point
concentrations in the terrestrial environment based on emissions from the Site during 2016:
• Co-60 in soil (Bq/kg);
• I (mfp) in soil (Bq/kg);
• Pu-239 in soil (Bq/kg); and
• Noble gases in air (Bq/m3).

2.3.3.2.

AQUATIC

As noted in review of Release Rates, Bruce Power uses the monitoring data for the period 2012
through 2016. Prior data as well as specific effluent releases reported for the period 2012-2016,
however, do not support specific assumptions made regarding gamma emitting radionuclides
released to the aquatic environment.
For example, Bruce Power reports in [5] “134Cs and 60Co are present in the environment mainly
due to nuclear reactor operations.” referencing Figure 5 “Mean annual concentration (standard
errors) of 60Co (Bq/kg) in sediment (2007-2012)”. Bruce Power also reports in the 2012 REMP
report annual waterborne releases of Radioactive effluents in Table 8 “Annual Waterborne
(Aqueous) Radioactive Effluent Results for 2012” including Co-60, Cr-51, Cs-137, and Sr-90
released from Bruce B [2]. Co-60 is reported in effluent releases to water from the site for 2012
(9.72E08 Bq), 2013 (1.07E09 Bq), and 2014 (5.00E08 Bq) [2, 3, 4]. There does not appear to be
sufficient justification for excluding Co-60 from the dose assessment to biota in the aquatic
environment.
Furthermore, the statement: “The waterborne concentrations in the Baie du Doré are higher
than those measured at the discharge outlets of Bruce A and Bruce B because of its peculiar
hydrological and geological properties,” merits further explanation. Tritiated water (HTO)
should have maximum concentration at the discharge and be diluted as it disperses. While
higher sediment concentrations may be expected, a concentrating mechanism for waterborne
activity levels seems illogical.
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Bruce Power estimates the dose rate to aquatic biota based on the concentrations of
radionuclides in surface water (Lake Huron) and sediment in the Baie du Doré based on
measurements from the Environmental Monitoring Program. These measurements include:
• HTO in surface water and fish (Bq/L);
• OBT in fish (Bq/L);
• C-14 in fish (Bq/kg-C);
• Co-60 in fish and sediment (Bq/kg) – all measurements were below detection limits;
• Cs-134 in fish and sediment (Bq/kg) – all measurements were below detection limits;
and
• Cs-137 in fish and sediment (Bq/kg).
Bruce Power indicates in the ERA: “Since the measured concentrations of Co-60 and Cs-134 in
fish and sediment were below detection limits, they were assumed to be zero for the purpose of
the ecological risk assessment.” Earlier results reported by BP for the period 2007 through 2012
indicate both Co-60 and Cs-134 have been measurable in sediment samples. It is not
appropriate to assume these concentrations are zero if activation products are produced and
expected to be discharged in liquid effluent in the future, particularly when there are
measurable concentrations reported for past activities of similar nature. See also the discussion
of the use of detection limits by BP with reference to CSA 288.4-10 clauses 8.3.4 and 9.2.5. It is
also noted that CSA 288.6 Section 7.3.3 “Exposure frequency, duration, and averaging”
indicates for immobile receptors “the maximum or 95th percentile concentration (modelled or
measured) should be used as the exposure point concentration.”[19]
Bruce Power selected Cm-244 as representative of alpha emitters and estimated the
concentration in sediment at Baie du Doré by modelling. Since concentrations in fish tissue are
measured for both pelagic and benthic fish, these concentrations are used directly in the
assessment of internal dose to fish.
It is noted in reviewing the ERA Table J-7, Calculations used to determine the dose to pelagic
fish, the 137Cs tissue concentration Ct is indicated as 0.0 Bq/kg. This is inconsistent with data
reported in Bruce Power’s annual Environmental Monitoring Reports. In the 2016 Environment
Monitoring Report Table 36, 2016 Annual Near - Field Fish Data, entries for Baie du Doré Pelagic
fish (Lake Trout) average 0.58 ± 0.49 Bq 137Cs/kg (average ± 95%CL, n=8). In Table 38, 2016
Annual Provincial Fish Data, Lake Huron (US) Pelagic (round white fish) results are 0.33 ± 0.67
Bq 137Cs/kg (average ± 95%CL, n=8, <MDL values (3) entered as MDL).
It is also noted in reviewing the ERA Table J-8, Calculations used to determine the dose to
benthic fish, the 137Cs tissue concentration Ct is indicated as 0.12 Bq/kg fw. This value appears
to be inconsistent with results found in BP annual Environmental Monitoring Reports. In the
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2016 Environment Monitoring Report Table 36, 2016 Annual Near - Field Fish Data, entries for
Baie du Doré Benthic fish (Sucker) average 0.22 ± 0.09 Bq 137Cs/kg fw (average ± 95%CL, n=8). In
Table 38, 2016 Annual Provincial Fish Data, Lake Huron (US) Benthic (White Sucker) results are
0.51 ± 0.63 Bq 137Cs/kg fw (average ± 95%CL, n=8, <MDL values (1) entered as MDL). Without a
more detailed evaluation of these data and differences in the observed average concentration
of 137Cs in near-field benthic fish concentration and the provincial background concentration,
the rationale for the assumed value of 0.12 Bq/kg fw in Table J-8 is not clear.

2.3.4. DOSE TO BIOTA
Bruce Power described the radiation dose calculations in ERA Section 7.2.5 Exposure Equations
and Exposure Doses. Doses to biota were estimated for reference organisms nominally residing
in the aquatic environment at Baie du Doré and reference organisms residing in the terrestrial
environment designated as the southwest corner of the WWMF. Bruce Power provided the
equations used in estimating dose as well as the input data in Appendix J” Radiation Dose to
Non-Human Biota”.
The estimated dose to biota were verified by entering the tabulated values in an Excel
spreadsheet and calculating internal dose and external dose for deer (large mammal), bird, and
benthic fish following the equations presented in Section 7.2.5.
It was found in verifying the calculations for deer with values from Table J-1 the soil surface
concentrations (Css Bq m-2) are not provided. However, dose conversion factors are found in
Table J-1 for soil surface (DCext,ss) in units μGy per Bq/kg soil surface and per weight (DCext,s) in
units of µGy per Bq/kg in soil. The basis for estimating the external gamma dose to terrestrial
biota from radionuclides deposited on the soil surface is not clear.
Different approaches are implemented by Bruce Power in estimating internal dose from tritium
concentration in tissues for terrestrial organisms. For deer, the tissue concentration of tritium
(Ct = 219 Bq / kg fw) is from measurements. The number of deer samples reported in the
annual Environmental Monitoring Reports is limited, and their location when sampled unknown
(see Section 2.3.3.1 of this report). For all other terrestrial reference organisms (red fox, bird,
amphibian, tree and soil invertebrate), the tissue concentration of tritium is estimated from the
measured concentration in air, resulting in a greater tissue concentration (Ct = 8.45E05 Bq / kg
fw). Bruce Power also estimated internal dose for deer from C-14 with measured tissue
concentrations. Bruce Power acknowledges that using measured tissue concentrations from
deer meat results in a lower dose estimate to deer.
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Independent verification of dose to terrestrial biota result in total dose rates on the order of 2
μGy per hour for terrestrial biota and 3E-04 μGy per hour for aquatic biota. These dose rates
are a small fraction of the UNSCEAR guidance
•
•

Chronic dose rates less than 100 μGy/hr to the most highly exposed individual
individuals would be unlikely to have significant effects on most terrestrial communities.
Maximum dose rates of 400 μGy/hr to any individual in aquatic populations would be
unlikely to have any detrimental effect at the population level. [28].

The presentation of radiological dose to biota could be improved by
•
•
•

•
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Addition of Cs-137 in dose estimates for terrestrial biota
Addition of Co-60 in dose estimates for aquatic biota
Estimates of H-3 and C-14 tissue concentrations should be consistent across reference
organisms and estimated should be the maximum (or upper 95% CL) for the reference
sites.
Data presented in Appendix J Radiation Dose to Non-Human Biota should be consistent
with the description of dose calculations found in ERA Section 7.2.5 Exposure Equations
and Exposure Doses.
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2.3.5. SUMMARY EVALUATION OF REPORTS AND FINDINGS – RADIOLOGICAL
ECOLOGICAL RISK ASSESSMENT
The following observations are provided regarding the Radiological Ecological Risk Assessment
provided in the ERA and supporting documents.
Release Rates from the Bruce Power Site
1. Inconsistencies were noted in the presentation results in annual Environmental
Monitoring Reports when annual estimates by facility include positive values and less
than detection limit values (censored data).
2. Averaging of results is inconsistent, particularly when data sets includes censored
values, or they originate from different programs.
Estimates of Concentrations in the Environment
1. The results in annual Environmental Monitoring Reports are often reported without
uncertainties for measurements, or when uncertainties are provided they are not
defined.
2. Averaging of results is inconsistent, particularly when data sets include censored values.
3. It is noted in comments and reports that the use of detection limits is not consistent
from year to year, and as noted in this review the definition and use varies between BP
and OPG. The definition provided by BP does not appear to be consistent with CSA 288.4
Anne D. The inconsistency in definition and presentation of data was also noted in
CNSCs comments regarding the PQRA (Section 5, Comment 18).
4. The number of samples analyzed seems particularly limited for deer and the location of
these samples may result in an underestimate of bounding concentrations specifically
for tritium and carbon-14.
5. Interlaboratory comparison results are comprehensive and meet the acceptance criteria
provided. The analytical uncertainty used by BP in inter-comparisons should be defined
and specified.
Radiation Dose to Non-Human Biota
1. There are inconsistences between the radionuclides evaluated in the Human Health Risk
Assessment and the Ecological Risk Assessment, specifically the omission of 137Cs from
the dose to terrestrial biota and 60Co from the dose to aquatic biota. The dose
contributions to biota are expected to be small but providing a complete assessment
would improve understanding of dose from potential food pathways of interest to local
communities.
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2. The method of calculating internal doses to terrestrial biota from 3H and 14C are
inconsistent, with the internal dose to deer based on a small sample set likely not
collected at the point of interest. The internal dose from 3H and 14C for other reference
organisms are estimated from concentrations measured in air and application of
concentration ratios.
Based on the technical review and the observations above, the following recommendations are
offered to clearly support the Ecological Quantitative Risk Assessment for Bruce Power’s
proposed Major Component Replacement project.
1. Provide uncertainties for measurements including performance testing as specified in
ISO 17025-2005 section 5.4.6 and CSA 288.4-10 section 9.3.3. [17]
2. Provide a defined basis for review and acceptance of performance testing results
consistent with CSA 288.4-10 section 10.4.3.
3. The BP Environmental Management Program should adopt methods found in CSA 288.4
Appendix D [17] regarding the assessment of detection limits and MARLAP [27 ]
regarding reporting of results.
4. Resolve differences in reporting radiological measurements for provincial and site
collected samples consistent with CSA 288.4 Section 8.3.4 and Annex D.
5. Provide bounding estimates for radionuclide concentrations in the environment
whether determined by modeling or measurement consistent with CSA 288.6-12 Section
7.3.3 [19].
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3. POSSIBLE FUTURE DRINKING WATERSTANDARDS FOR
TRITIUM
Bruce Power reviews the current Ontario Provincial drinking water standard of 7,000 Bq tritium
per Liter and the request to consider a lower standard of 100 Bq/L in Appendix K: “Possible
Future Drinking Water Standards for Tritium”. The context of the request to consider a 100
Bq/L standard for tritium by Ontario Drinking Water Advisory Council is provided in CNSC
Standards and Guidelines for Tritium in Drinking Water: Part of the Tritium Studies Project [15].
The CNSC regulates potential releases of tritium to the environment and requires monitoring of
effluents for this purpose following CSA standards [16, 18].
Bruce Power notes in Appendix K that privately owned deep wells are monitored twice a year,
with most samples having concentrations less than the detection limit of 6 Bq H-3 / liter. One
deep well, B37 Mackenzie, Inverhorn, yielded samples with the following average annual
tritium concentrations for the period 2009 to 2013. Sampling of this well was discontinued at
the request of the well owner.
Table 9. Tritium concentration at BR37 (from [11])

Year

Concentration
(H-3 Bq/liter)
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2009

22.8

2010

24

2011

25.4

2012

18.7

2013

10.9

Average

20.4
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Bruce Power indicates “The tritium concentrations at this particular deep well are below the
current drinking water standard (7000 Bq/L), and based on the trend, it is assumed that the
tritium concentration in the BR37 deep well is less than the ODWAC possible drinking water
standard of 20 Bq/L.” It should be noted that tritium decays with a half-life of 12.3 years, so the
change due to radioactive decay alone should be approximately a 5 per cent decrease per year
assuming no further input. The fluctuations from year to year probably reflect dilution from
groundwater flows and inputs which vary annually.
CNSC Standards and Guidelines for Tritium in Drinking Water [15] provides the basis for the
current requirement for H-3 concentration in drinking water. The current standard is based on
setting a reference dose limit (RDL) one tenth the annual dose limit for a member of the public,
or RDL of 0.1 mSv. Following international practice, the Guidance Level (GL) is determined from
the following relationship.
𝐺𝐿 =

𝑅𝐷𝐿
𝐷𝐶𝐹 × 𝑞

Where
RDL = 1/10th of 1 mSv or 1 x 10-4 Sv /year
DCF = dose conversion factor, 1.8 × 10-11 Sv/Bq (ICRP)
q = ingestion rate of 2 liter per day or 730 liters per year
The GL for tritium would therefore be calculated as 7,610 Bq/L, which is rounded down to 7,000
Bq/L, the drinking water standard adopted by the Province of Ontario.
Reviewing the derivation of the current guidance level for drinking water, 7000 Bq/L, there is no
risk-based justification for a lower drinking water standard. The history and basis for the
current standards are well described by CNSC in Standards and Guidelines for Tritium in
Drinking Water [15].
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4. RESPONSE TO CNSC COMMENTS
Bruce Power provided responses to the CNSC review comments on the draft Environmental
Risk Assessment in Appendix L of the ERA [11].
The CNSC comments and a summary of the Bruce Power response is provided below in Table
10. Summary of CNSC comments on January 2015 PQRA. The comments and responses are
reviewed in the context of SON’s previously expressed concerns and further questions or
comments are provided here. BP appears to have addressed CNSC comments numbered 1, 2,4,
6, 7, 8, 10, 11, 12, 19, 21, and 22 as noted in Table 8 of this report.
CNSC Comment 3. BP should further clarify the basis for selecting Cs-137 as the representative
radionuclide for beta and gamma emitters and provide the rationale for not including alpha
emitters in the exposure point concentration and dose assessment.
Bruce Power addressed the comment from CNSC by including representative radionuclides for
gross alpha emissions in the revised ERA. BP indicates Cs-137 is used in the Human Health Risk
Assessment “primarily because measurements of Cs-137 in soil in the vicinity of the site are
above detection limits and are higher than provincial background locations”.
However, it is noted that Co-60 is used as a basis for assessment of dose to terrestrial biota in
the ERA. Their remains a concern with the basis for specifying gamma emitters for assessing
dose from atmospheric and aquatic releases. In Section 7.1.3 Selection of Radiological
Contaminants (for the Ecological Risk Assessment), BP includes Co-60 for terrestrial biota and
Cs-137 for aquatic biota. BP suggests that Co-60 is appropriate as “Co-60 has the highest
external dose coefficient and therefore leads to the highest dose among common gamma
emitters emitted from Site operations”. The dose depends upon both the quantity released and
present in the environment and the dose conversion factor. The selection of Co-60 also ignores
the data presented in the 2016 Environmental Monitoring Report Table 34 [10] presenting Cs137 activity in soil for the ‘near area’ (average 3.4 ± 4.1 Bq 137Cs / kg dry weight, n=7 average ±
95%CL).
In addition, BP bases future projected radionuclide releases on facility emissions from the
period 2012 through 2016. The BP Follow-Up Monitoring Report 2012 [2], for example,
presents annual average values of 60Co ranging from approximately 0.5 to 2.2 Bq/Kg in Figure 5
“Mean annual concentration (standard errors) of 60Co (Bq/Kg) in Sediment in sediment (20072012)”. Presumably these activity concentrations are from past releases with the activity
decaying over the subsequent years. It is not clear why future projections do not consider the
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possibility that these events may recur, resulting in release of Co-60 and other activation
products to the aquatic environment.
RECOMMENDATIONS: The following identify comments requiring resolution to fully support
BP’s responses and positions:
-

-

As Cs-137 is measured in soils from deposition (see 2016 Environmental Monitoring
Report [10]), it should be included in estimates of dose to terrestrial biota.
There should be a common basis for selecting radionuclides in the Human Health Risk
Assessment and the Ecological Risk Assessment, given the Ecological Pathways will
include ingestion pathways of interest to Indigenous People?
The Human Health Risk Assessment and the Ecological Risk Assessment should have a
consistent basis regarding effluent releases and quantities and include a reasonable
range of estimated releases based on industry and facility experience.

CNSC Comment 5. BP should confirm as appropriate (e.g., existing information, consultation
with provincial authorities) any aquatic habitat that could be affected by the operation of BP
and include the entire identified aquatic habitat in the ERA (with reference to the north and
south railway ditch).
BP indicates additional information is provided in Section 2.2.6.1 of the ERA and assessment of
Stream C in the ERA captures the upstream contribution of the South Railway Ditch.
RECOMMENDATION: The suggestion of consultation should include First Nations with current
interests regarding potential terrestrial and aquatic impacts.
CNSC Comment 14. BP should clarify whether the selected temperature sites are affected by the
thermal plume in the PQRA. (referring to determining ambient temperatures).
BP indicates that discussion with CNSC and EC on the selection of ambient sites have been
ongoing since 2015. BP indicates selecting sites with minimum variation yields sites between
Bruce A and Bruce B. BP selected sites 1 and 20 as representative of ambient conditions and
indicates the sites are “beyond the known limits of the thermal plume extent known from
modeling summer months (June-September)”.
ISSUE: The extent of the thermal plume is not presented in the ERA and the potential impact on
Lake Whitefish spawning success remains unclear. Specific questions and comments are
provided in Section 1.3.4 of this review.
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CNSC Comment 15. BP should provide further detailed analysis of thermal risk quotients and
support for the conclusion of low risk to Lake Whitefish population success.
BP references 2015 ERA section 5.4.3.1 and Table 40 in the same document [11]. BP describes
the two approaches as modelled (Approach 1) and measured data (Approach 2), with the
modelled data showing HQ values greater than 1 in an area with low numbers of spawning fish
and measured temperatures with frequency less than the 25% criteria set by Griffith (1979).
ISSUE: There remains a concern that the extent of the thermal plume is not presented in the
ERA and the potential impact on Lake Whitefish spawning success remains unclear. Specific
questions and comments are provided on Section 1.3.4 of this review.
CNSC Comment 15. BP should clarify whether Aboriginal receptor groups and sensitive
populations such as pregnant or nursing mothers were considered during the receptor selection
process. BP should clarify whether any issues related to the receptor selection were raised by the
public, and if so, how these have been taken into account. BP should clarify whether receptors
with distinct site access have been considered during the receptor selection process.
In engagement with First Nations and Métis, BP should initiate a dialogue on their specific
interests in terms of monitoring and risk assessment for their specific lifestyles for incorporation
in future risk assessments.
BP indicates that “subsistence farm resident”, a revised designation, is representative of
Mennonite farmers and other residents who depend on locally grown foodstuff.
BP has added a new receptor “hunter/fisherman” representative of an individual consuming
higher quantities of fish and wild game, including Indigenous People. BP indicates a
commitment to survey individuals regarding the amount and source location of fish and wild
game, and to sample and analyze foodstuff for radioactivity. BP discusses the dose to
hunter/fisherman receptor in ERA Sections 4.8.1 and 6.2.5 [11].
It is noted in reviewing annual Environmental Monitoring Reports for 2012-2016 that analytical
results for deer have been provided for three samples, one each from 2012, 2013, and 2015.
Results for gamma emitters (60Co,134Cs, 137Cs) are only reported in 2012 and 2013.
ISSUE: It remains a concern with 137Cs from facility releases reported in soil but calculations for
the dose rate to deer is based on 60Co (Table J-1 Calculations used to determine the dose rate
to deer, [11]).
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The following long comment has been divided into sections indicated by “a” through “c”.
CNSC Comment 18 a. CNSC staff expect BP to address concerns about radionuclides other than
those formally assessed in this ERA with a detailed response. The response should
summarize/update the effluent data on releases of alpha emitters and the key contributing
radionuclides from CANDU reactors (for routine operations, as well as any process or
refurbishment upsets).
BP indicates alpha emitters have been included in the revised ERA for the Human Health Risk
Assessment and Ecological Risk Assessment.
b. These data should be discussed in the context of aging management. This information should
then be used to explain the framework for how these issues have been addressed and are being
routinely monitored by the environmental management system (EMS). The response should also
include a retrospective summary of the already-reported data on alpha emitters in liquid
effluents to clarify the contributions of various radionuclides to gross alpha, with explanations of
anomalies in annual reports, and confusing issues perhaps related to summation of values
below limits of detection. Any environmental verification/testing of the presence of
radionuclides reported as being present in effluents should also be summarized, or a simple
statement provided that no work has been done to investigate this.
BP indicates recognition of the issue with summing weekly and monthly effluent monitoring
data with non-detect values
c. Lastly, CNSC staff request copies of key supporting references (or reference to when these
were sent to the CNSC so that they can be found in our records). In particular, COG-03- 3046
should be provided including any related studies on alpha emitters expected in CANDU
operations (e.g. any summary data collected by other operators locally or internationally), along
with the presumed chain of controlled documents (laboratory analytical procedures, and
effluent and environmental monitoring procedures) that support the logic of how alpha emitters
are addressed in the BP EMS.
BP indicates documents may be obtained following normal document retrieval protocols
prescribed by COG.
ISSUE: It is noted the CNSC staff also requested information on key contributing radionuclides
from CANDU reactors (for routine operations, as well as any process or refurbishment upsets).
Gamma emitting nuclides that may be in local foodstuffs including 60Co,134Cs, 137Cs should be
reported in the annual Environmental Monitoring Report and the key contributing
radionuclides from CANDU reactors should be documented in the ERA.
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CNSC Comment 20. BP should identify any monitoring needs to fill data gaps encountered,
validate the modelling results, and verify the major assumptions etc., so as to reduce
uncertainty in future human and ecological assessments.
BP indicates they will follow internal procedures for assessment, corrective action, and process
improvement.
ISSUE: There may be an opportunity for First Nations to provide input on identify monitoring
needs, data gaps, and modelling verification specifically related to management, use, and
harvesting of natural resources including:
-

Sampling and analysis of foods including deer, fish, …
Thermal plume models under cold weather conditions
Thermal plume modeling and verification
Presence and density of Lake Whitefish during spawning and harvest seasons.

CNSC Comment 21. BP should summarize deer data and doses predicted by the ERICA tool.
Compare modelled and observed levels of radionuclides in biota for any relevant radiological
monitoring data for the terrestrial environment.
ISSUE: It is noted in reviewing annual Environmental Monitoring Reports for 2012-2016 that
analytical results for deer have been provided for three samples, one each from 2012, 2013,
and 2015. Results for gamma emitters (60Co,134Cs, 137Cs) are only reported in 2012 and 2013. It
remains a concern with 137Cs from facility releases reported in soil but calculations for the dose
rate to deer is based on 60Co (Table J-1 Calculations used to determine the dose rate to deer,
[11]).
CNSC Comment 23. BP should clarify and revise as appropriate (exposure doses for biota
summarized in ERA Table 56).
BP indicates the section of the ERA has been updated including calculations and text.
ISSUE: It is noted in reviewing the 2016 Environment Monitoring Report Table J-7 Calculations
used to determine the dose to pelagic fish the 137Cs tissue concentration Ct is indicated as 0.0
Bq/kg. In the 2016 Environment Monitoring Report Table 36 2016 Annual Near - Field Fish Data
entries for Baie du Doré Pelagic fish (Lake Trout) average 0.58 ± 0.49 Bq 137Cs/kg (average ±
95%CL, n=8). In Table 38 2016 Annual Provincial Fish Data Lake Huron (US) Pelagic (round white
fish) results are 0.33 ± 0.67 Bq 137Cs/kg (average ± 95%CL, n=8, <MDL values (3) entered as
MDL).
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There are apparent differences in results provided in annual Environmental Monitoring Reports
and values used in the Ecological Risk Assessment dose calculations.

CNSC Comment 24. BP should provide an explanation for how the total emissions for
Particulate-Gross Beta and Particulate-Gross Alpha were determined in Table 1 of the Screening
Level Environmental Risk Assessment. If applicable, provide a revised version of Table 1 of the
Screening Level Environmental Risk Assessment with corrected emissions for these
radionuclides. If the emission data was used in other areas of the Screening Level Environmental
Risk Assessment, corrections should be accounted for.
BP has revised the ERA, assuming all emissions reported as less than values are equal to the
detection limit, and summed emissions for all facilities. The Screening Level Risk Assessment
has not been updated.
ISSUE: It is noted in Section 2.2.2 systematic deficiencies in presenting measurement data
including definition of detection limit and handling of censored data (less than values). CNSC in
comment 18, regarding effluent measurements, requests BP to address “confusing issues
perhaps related to summation of values below limits of detection.”
RECOMMENDATION: It is recommended the BP Environmental Management Program adopt
methods found in CSA 288.4 Appendix D [17] regarding the assessment of detection limits and
MARLAP [27 ] regarding reporting of results.
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Table 10. Summary of CNSC comments on January 2015 PQRA.

Comment

CNSC Comment

1

BP should include discussion of uncertainties
in routes of exposure to morpholine other
than dermal that may potentially occur such
as inadvertent oral exposure, consumption of
fish and wildlife, etc.

2

3
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BP should include discussion of derivation of
TRVs for morpholine using approach such as
QSAR/QSPR in the assessment.

BP should further clarify the basis for
selecting Cs-137 as the representative
radionuclide for beta and gamma emitters
and provide the rationale for not including
alpha emitters in the exposure point
concentration and dose assessment.

Resolution

Assessment

BP references discussion in section 4.1.4 of the
Baseline ERA

ACCEPTABLE

BP indicates it considered the Quantitative
Structure-Activity Relationship or Quantitative
Structure-Property Relationship but decided
the Health Canada “safe dose” for morpholine
used in apple coatings was an appropriate and
supported standard.

ACCEPTABLE

BP included representative radionuclides for
gross alpha emissions in the revised ERA. BP
indicates Cs-137 is used “primarily because
measurements of Cs-137 in soil in the vicinity
of the site are above detection limits and are
higher than provincial background locations”.

ISSUE OR
RECOOMENDATION
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4

BP should provide the management system
components of the ERA program to confirm
compliance with the standard.

5

BP should confirm as appropriate (e.g.,
existing information, consultation with
provincial authorities) any aquatic habitat
that could be affected by the operation of BP
and include the entire identified aquatic
habitat in the ERA (with reference to the
north and south railway ditch).

6

BP should provide the rationale for not
including alpha emitters in the exposure point
concentration and dose assessment. If such
information exists, either from environmental
samples or effluent release data, they should
be considered in the ERA, or the effect of not
including them should be discussed.
Table 53 includes a list of factors convert the
units of measured quantities into units used
by IMPACT. The basis for these conversions
should be provided.
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BP references the “Environmental Risk
Assessment -Aspect/Impact” procedure DPT
ENV-00016 and outlines elements of the
review and verification of the ERA

ACCEPTABLE

BP indicates additional information is provided
in Section 2.2.6.1 of the ERA and assessment of
Stream C in the ERA captures the upstream
contribution of the South Railway Ditch.

ISSUE OR
RECOOMENDATION

BP indicates that alpha emitters are now
included for airborne and waterborne releases;
conversion factors for IMPACT inputs are now
included in Appendix H; and dose by exposure
pathway have been included in Appendix I.
These changes are verified for the ERA [11].

ACCEPTABLE
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Page 376 of 394 should be added to the ERA
document, and the breakdown of dose by
exposure pathway should be provided in
Appendix I.

54

BP indicates new information became available
with the publication of an EDSM (2011) report
after the SLRA. An updated EDSM (2015) and
information was incorporated in the Baseline
ERA.

ACCEPTABLE

7

BP should provide an explanation for why the
atmospheric chemical contaminants screened
into the Screening Level Environmental Risk
Assessment were not carried forward to the
PQRA for further assessment.

8

BP should consider installing boreholes as
necessary to fill any information gaps needed
to complete the risk assessment.

BP references the discussion in ERA Section
ACCEPTABLE
2.3.1 and indicates where groundwater water
quality data are not available, indirect evidence
indicates groundwater was not present.
BP indicates the substrate in the Bruce B
discharge channel is bedrock lined with
Amourstone. Offshore sediment samples were
sampled in 2016 and the information
incorporated in the updated ERA. These
changes are verified for the ERA [11].

ACCEPTABLE

9

BP should provide an explanation as to why
the sediment samples were not collected from
the Bruce B discharge channel and therefore
potential contaminants in the sediments were
not screened for in the ERA.

BP indicates senior citizens are included in the
adult age group and clarification was added to
the baseline ERA. The ERA indicates adults
include individuals from 16 to 70 years old
(ERA Section 6.1.1.1 [11].

ACCEPTABLE

10

BP should include and assess, as a receptor, a
senior member of the public in the risk
assessment.

4/11/2018
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11

BP should provide a justification for the
exclusion of morpholine from the suite of
chemicals analyze in drinking water supplies,
and clarify whether morpholine
concentrations were measured at the water
treatment plants which supply drinking water
and, if so, was it considered in the drinking
water assessment?

12

Round whitefish should be used as a VEC
species and be included in the ecological risk
assessment for potential thermal impacts to
fish.

13

BP should provide further details on how the
thermal effects criteria were derived in
approach1 and approach 2 and explain why
the thermal sensitivity blocks and EC
recommended thermal effect values were not
considered in the derivation of thermal
thresholds.

14

BP should clarify whether the selected
temperature sites are affected by the thermal

BP indicates morpholine has not been detected ACCEPTABLE
at drinking water facilities. BP also points out
drinking water testing is regulated by the Safe
Drinking Water Act, under which BP is neither
responsible or licensed for testing.

BP references Section ERA 5.1.1 of the ERA,
noting Round Whitefish are included as a
receptor for the thermal risk assessment.

ACCEPTABLE

BP indicates the thermal criteria selected for
the ERA are conservative and consistent with
the thermal blocks (for acute, semi-chronic,
and chronic effects).

ACCEPTABLE

BP indicates that discussion with CNSC and EC
on the selection of ambient sites have been
ongoing since 2015. BP indicates selecting sites
with minimum variation yields sites between

ISSUE OR
RECOOMENDATION
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plume in the PQRA. (referring to determining
ambient temperatures)

15

BP should provide further detailed analysis of
thermal risk quotients and support for the
conclusion of low risk to Lake Whitefish
population success.

BP should provide the occupancy times used
in the dose calculation for all receptor groups.
16

17

56

BP should clarify whether Aboriginal receptor
groups and sensitive populations such as
pregnant or nursing mothers were considered
during the receptor selection process. BP
should clarify whether any issues related to
the receptor selection were raised by the

Bruce A and Bruce B. BP selected sites 1 and 20
as representative of ambient conditions and
indicates the sites are “beyond the known
limits of the thermal plume extent known from
modeling summer months (June-September)”.
BP references 2015 ERA section 5.4.3.1 and
ISSUE OR
Table 40 in the same document [11]. BP
RECOOMENDATION
describes the two approaches as modelled
(Approach 1) and measured data (Approach 2),
with the modelled data showing HQ values
greater than 1 in an area with low numbers of
spawning fish and measured temperatures
with frequency less than the 25% criteria set by
Griffith (1979).
BP indicates the occupancy factor is 20% for all ACCEPTABLE
receptors, slightly greater than the 15%
obtained through the 2016 Site Specific Survey.
Review of the ERA finds the 20% occupancy
factor referenced to CSAN288.1-14 in ERA
Section 6.2.2. [11].
BP indicates that “subsistence farm resident”, a ISSUE OR
revised designation, is representative of
RECOOMENDATION
Mennonite farmers and other residents who
depend on locally grown foodstuff.
BP has added a new receptor
“hunter/fisherman” representative of an
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public, and if so, how these have been taken
into account. BP should clarify whether
receptors with distinct site access have been
considered during the receptor selection
process.
In engagement with First Nations and Métis,
BP should initiate a dialogue on their specific
interests in terms of monitoring and risk
assessment for their specific lifestyles for
incorporation in future risk assessments.

18

CNSC staff expect BP to address concerns
about radionuclides other than those formally
assessed in this ERA with a detailed response.
The response should summarize/update the
effluent data on releases of alpha emitters
and the key contributing radionuclides from
CANDU reactors (for routine operations, as
well as any process or refurbishment upsets).
These data should be discussed in the context
of aging management. This information
should then be used to explain the framework
for how these issues have been addressed and
are being routinely monitored by the
environmental management system (EMS).

57

individual consuming higher quantities of fish
and wild game, including Indigenous People.
BP indicates a commitment to survey
individuals regarding the amount and source
location of fish and wild game, and to sample
and analyze foodstuff for radioactivity. BP
discusses the dose to hunter/fisherman
receptor in ERA Sections 4.8.1 and 6.2.5 [11].

BP indicates alpha emitters have been included
in the revised ERA for the Human Health Risk
Assessment and Ecological Risk Assessment.
BP indicates recognition of the issue with
summing weekly and monthly effluent
monitoring data with non-detect values.

ISSUE OR
RECOOMENDATION
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The response should also include a
retrospective summary of the alreadyreported data on alpha emitters in liquid
effluents to clarify the contributions of various
radionuclides to gross alpha, with
explanations of anomalies in annual reports,
and confusing issues perhaps related to
summation of values below limits of
detection. Any environmental
verification/testing of the presence of
radionuclides reported as being present in
effluents should also be summarized, or a
simple statement provided that no work has
been done to investigate this.
Lastly, CNSC staff request copies of key
supporting references (or reference to when
these were sent to the CNSC so that they can
be found in our records). In particular, COG03- 3046 should be provided including any
related studies on alpha emitters expected in
CANDU operations (e.g. any summary data
collected by other operators locally or
internationally), along with the presumed
chain of controlled documents (laboratory
analytical procedures, and effluent and
environmental monitoring procedures) that
58
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support the logic of how alpha emitters are
addressed in the BP EMS.

19

BP should provide a copy of the 2011 diet
survey report to the CNSC.

20

BP should identify any monitoring needs to fill
data gaps encountered, validate the
modelling results, and verify the major
assumptions etc., so as to reduce uncertainty
in future human and ecological assessments.

21

BP should summarize deer data and doses
predicted by the ERICA tool. Compare
modelled and observed levels of radionuclides
in biota for any relevant radiological
monitoring data for the terrestrial
environment.

22

59

BP should explain why OBT is not discussed in
the ERA, and summarize what is known about
OBT in various food chain pathways in the
aquatic environment at Baie du Dore and
discuss knowledge gaps and the need for
sampling and or risk assessment for OBT (and

BP indicates the results of the 2016 Site
Specific Survey were incorporated in the
radiological HHRA

ACCEPTABLE

BP indicates they will follow internal
procedures for assessment, corrective action,
and process improvement

ISSUE OR
RECOOMENDATION

BP has added deer as a representative
terrestrial biota in the Ecological Risk
Assessment.

ISSUE OR
RECOOMENDATION

BP describes adding Organically Bound Tritium
as a contaminant for benthic and pelagic fish in
the Ecological Risk Assessment. BP notes the
analytical methods and calibration materials
are lacking for measurement of OBT in
environmental samples.

ACCEPTABLE
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other radionuclides) in this critical habitat
near the Bruce A discharge.
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23

BP should clarify and revise as appropriate
(exposure doses for biota summarized in ERA
Table 56).

24

BP should provide an explanation for how the
total emissions for Particulate-Gross Beta and
Particulate-Gross Alpha were determined in
Table 1 of the Screening Level Environmental
Risk Assessment. If applicable, provide a
revised version of Table 1 of the Screening
Level Environmental Risk Assessment with
corrected emissions for these radionuclides. If
the emission data was used in other areas of
the Screening Level Environmental Risk
Assessment, corrections should be accounted
for.

BP indicates the section of the ERA has been
updated including calculations and text.

BP has revised the ERA, assuming all emissions
reported as less than values are equal to the
detection limit, and summed emissions for all
facilities. The Screening Level Risk Assessment
has not been updated.

ISSUE OR
RECOOMENDATION

ISSUE OR
RECOOMENDATION

4/11/2018

5. REFERENCES
1. Bruce Power, 2005. Environmental Assessment Study Report, Volume 1: Main Report.
Environmental Assessment of Bruce A Refurbishment for Life Extension and Continued
Operations Project. December 2015.
2. Bruce Power, 2013. 2012 Environmental Monitoring Program Report. B-REP-07000-00005
R00. April 26, 2013.
3. Bruce Power, 2014. 2013 Environmental Monitoring Program Report. B-REP-07000-00006
R00. June 06, 2014.
4. Bruce Power, 2015. 2014 Environmental Monitoring Program Report. B-REP-07000-00007
R00. April 29, 2015.
5. Bruce Power, 2013. Bruce A Refurbishment for Life Extension and Continued Operations
Environmental Assessment Annual Follow-up Monitoring Program Report. NK21-REP07722.07-001. Rev 0, October 2013.
6. Bruce Power, 2014. Bruce A Refurbishment for Life Extension and Continued Operations
Environmental Assessment Annual Follow-up Monitoring Program Report. NK21-REP07722.07-002. Rev 0, October 2014
7. Bruce Power, 2015. Bruce A Refurbishment for Life Extension and Continued Operations
Environmental Assessment Annual Follow-up Monitoring Program Report, 2015. NK21-REP07722.07-003. Rev 0, October 2015.
8. Bruce Power, 2016. Bruce A Refurbishment for Life Extension and Continued Operations
Environmental Assessment Annual Follow-up Monitoring Program Report, 2015. NK21-REP07722.07-004. Rev 0, November 2016.
9. Bruce Power, 2016. 2015 Environmental Monitoring Program Report. B-REP-07000-00008
R00. May 1, 2016.
10. Bruce Power, 2017. 2016 Environmental Monitoring Program Report. B-REP-07000-00009
R00. May 1, 2017.
11. Bruce Power, 2017. Bruce Power Environmental Quantitative Risk Assessment. B-REP03443-29Jun2017-01.
12. Bruce Power, 2017. Predictive Environmental Risk Assessment for Bruce Power Continued
Operations including Major Component Replacement. B-REP-03443-29Jun2017-2. Revision
0.
13. CNSC, 2006. Technical and Quality Assurance Requirements for Dosimetry Services.
Regulatory Standard S-1006 Revision 1. May 2006. Canadian Nuclear Safety Commission.

61

4/11/2018

14. CNSC, 2017. Environmental Protection: Environmental Principles, Assessments and
Protection Measures. Regulatory Document REGDOC-2.9.1. version 1.1 Canadian Nuclear
Safety Commission,
15. CNSC, 2008. Standards and Guidelines for Tritium in Drinking Water: Part of the Tritium
Studies Project. INFO-0766. Canadian Nuclear Safety Commission.
16. CSA N288.1-14. Guidelines for calculating derived release limits for radioactive material in
airborne and liquid effluents for normal operation of nuclear facilities. Updated Nov 2017.
17. CSA N288.4-10 Environmental Monitoring Programs at Class I Nuclear Facilities and
Uranium Mines and Mills. Reaffirmed 2015.
18. CSA N288.5-11 Effluent Monitoring Programs at Class I nuclear facilities and uranium mines
and mills. Reaffirmed 2016.
19. CSA N288.6-12 Environmental Risk Assessments at Class I nuclear facilities and uranium
mines and mills. Reaffirmed 2017
20. CSA N288.7-15 Groundwater Protection
21. Environment Canada, 2014. Guidance Document: Environmental Effects Assessment of
Freshwater Thermal Discharge. En14-102/2013E-PDF. April 2014.
22. Griffiths, J.S. 1979.Potential Effects of Unstable Thermal Discharges on Incubation of Lake
Whitish Eggs. OHRD 79 521 K.
23. Griffiths, J.S. 1980 Potential effects of unstable thermal discharges on incubation of round
whitefish eggs. Ontario Hydro Research Division Report Number 80-140-K.
24. Hines, W. W. and D C Montgomery.1990. Probability and Statistics in Engineering and
Management Science. 3rd edition. John Wiley and Sons, New York.
25. IAEA, 2005. Environmental and source monitoring for purposes of radiation protection. RSG-1.8. International Atomic Energy Agency, Vienna, Austria.
26. OPG, 2013. 2012 Results of Radiological Environmental Monitoring Programs. N-REP-0348110011. April 16, 2013. Ontario Power Generation.
27. USNRC, 2004. Multi-Agency Radiological Laboratory Analytical Protocols Manual. NUREG
01576. U. S> Nuclear Regulatory Commission.
28. UNSCEAR, 2011. Sources and Effects of Ionizing Radiation: United Nations Scientific
Committee on the Effects of Atomic Radiation. UNSCEAR Report to the General Assembly
with Scientific Annexes. Volume II Scientific Annexes C, D and E. United Nations, New York,
2011
29. Willert, C., and Hart, D. 2010. Administrative Limits for Tritium Concentrations Found in
Non-Potable Groundwater. OP-09-3054. April 2010.
30. Wismer, D.A. and A. E. Christie. 1987.Temperature Relationships of Great Lakes Fishes: A
Data Compilation. Great Lakes Fish. Comm. Spec. Pub. 87-3. 165p.
31. Nuclear Safety and Control Act (SC 197, c9)

62

4/11/2018

Curriculum Vitae
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146 Vidal Blvd
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Health Physics and Environmental Assessments
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•
•
•

Technical experience with radiological effluents and environmental monitoring
programs for nuclear power plants.
Strong negotiating skills including experience working with federal and state agencies
addressing environmental concerns and protected species.
International experience with capacity building and working with international
regulatory authorities.

Professional History
Health Physics and Environmental Consulting
Technical reviewer for sections of the Thyspunt Site Safety Report, South Africa.
•
•
•
•
•

Reviewed “Evaluation of External Events” including supporting information provided by
Environmental Impact Assessments.
Assessed the methodology for the protection of non-human species
Assess estimates of maximum radionuclide concentrations that may be expected in flora
and fauna from site releases to the atmosphere and marine environments.
Reviewed the dose screening assessment for non-human species with ERICA
Assessed the radiological environmental monitoring plan.

Manager, Environmental Laboratory, July 2012 to February 2016, Abu Dhabi, United Arab
Emirates.
•
•

63

Developed project scope and plan for FANR Environmental Laboratory.
Finalized contract and implementation of Nuclear Monitoring Center hardware and
software installation resulting in activation of the Federal Authority for Nuclear
Regulation (FANR) gamma dose monitoring network.
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•

•

•
•

Managed implementation of soil sampling and environmental dose rate measurements
across the United Arab Emirates (UAE) to estimate the terrestrial and cosmic
contributions to the ionizing radiation background.
Identified stakeholders and competent authorities in the UAE for establishing the
baseline radiological background and with potential for supporting emergency
assessments. Implemented bi-annual Environmental Monitoring workshops coordinate
with UAE authorities and universities as well as the IAEA.
Developed project scope, work plan, and contract with RISKAUDIT for design and
development of a Radiological Response Vehicle or Mobile Laboratory.
Reviewed and approved building design for FANR Secondary Standards Dosimetry
Laboratory as well as established a contract for design support.

Health Physics Consulting, November 2008 to July 2012
•

•

•

Primary reviewer for Nuclear Environmental Impact Assessment of the proposed Brakah
Nuclear Power Plant, Abu Dhabi, United Arab Emirates.
o Evaluated Sections of the Preliminary Safety Analysis Report (PSAR) including
groundwater movement, atmospheric dispersion, marine dispersion, and dose to
individuals and populations.
o Verified calculations for dose projections provided in the PSAR.
o Reviewed the Nuclear Environmental Impact Assessment for consistency with
the PSAR, including the proposed radiological environmental monitoring
program.
Provided training and workshops for BASF Corporation, US Food and Drug
Administration/Federal Emergency Response Networks Laboratories, Westinghouse
and, the Georgia Institute of Technology.
Evaluated and updated Southern Nuclear’s Groundwater Protection Initiative for
monitoring and corrective actions for tritium in groundwater at three nuclear power
sites.

Environmental Manager, Georgia Power Company, March 1992 to November 2008
•

•
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Managed four analytical laboratory sections providing Radiochemistry, Dosimetry, Fuel,
and Chemistry analytical services supporting nuclear, fossil, and hydro generation as
well as transmission, distribution, and corporate organizations.
Managed Environmental Field Services section supporting nuclear and hydro license
renewal, transmission routing, facility site selection, radiological environmental
monitoring, aquatic plant management, and water quality monitoring.
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•
•
•

Coordinated support of NEPA assessments for hydroelectric license applications, and
nuclear plant license renewal.
Responsible for 30 employees and operating budget of $3.8 million per year.
Analytical programs meet the requirements of ISO 17025:” General Requirements for
the Competence of Calibration and Testing Laboratories” and accreditation is
maintained with the National Voluntary Laboratory Accreditation Program (Dosimetry)
and the National Environmental Laboratory Accreditation Conference (Chemistry).

Licensing Supervisor, Air and Water, Georgia Power, Feb 1991 to Feb 1992.
Health Physics and Chemistry Operations Supervisor, Georgia Power, June 1985 to
Feb.1991.
Environmental Section Supervisor, Georgia Power, August 1983 to June 1985.
Staff Biologist, Georgia Power, 1978 to 1983.
Assistant Project Director, Institute of Ecology, University of Georgia, 1977 to 1978.
Professional Certification and Education
Comprehensive Certification, American Board of Health Physics through 2021
Ph.D., Radiological Engineering, Georgia Institute of Technology, 2009
M.S. Health Physics, Georgia Institute of Technology, 1985
M.S. Zoology, University of Georgia, 1978
A.B. Biology, University of Michigan, 1973
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Assessment of Radioactive Waste and Operational
Risk Factors Related to Bruce NGS Relicensing and
the Major Component Replacement Plan
April 12, 2018
Prepared by: Chesapeake Nuclear Services, Inc.
Richard Ferch, PhD
Duane M. DeMore, Certified Health Physicist
J. Stewart Bland, Certified Health Physicist

Major Component Replacements
Bruce Power’s application for licence renewal for the Bruce NGS includes a request to
proceed with the Major Component Replacement (MCR) plan (also referred to as
refurbishment). Chesapeake Nuclear Services was asked by the Saugeen Ojibway Nation to
examine some aspects of this refurbishment and provide an independent assessment of the
impacts. Specific aspects examined by Chesapeake Nuclear staff included:
-

timelines (expected ends of lifetime for the Bruce units with and without MCR);
waste implications (increase in lifetime waste accumulation as a result of performing
MCR); and
impacts on risk due to the longer duration of operation after MCR.

In a major industrial system such as the Bruce power reactors, various system
components have a defined operational lifetime, during which there remains a high degree of
confidence in the component’s reliable functionality. Certain components, in particular those
readily accessible and typically smaller, can be replaced during operations and without
significant impact (cost or time). However, there are some major components that not only
require replacement to ensure operational reliability and safety but whose replacement is
sufficiently expensive and time-consuming that a major economic decision has to be made by
Bruce Power on whether to refurbish or not. In the case of CANDU nuclear power reactors, the
components that are usually considered to fall into this latter category include the fuel channels
(including pressure tubes), steam generators (steam generator tubes), and feeder piping. A major
outage will be required, involving many months to years where the reactor remains shutdown.
The MCR plan’s major focus is replacement of all of these in six of the Bruce reactors (Units 38). Units 1 and 2 have previously been refurbished and do not come under the MCR.
Of these major components, the fuel channels are expected to reach their end of service
lifetimes first. The other major component lifetimes are expected to be longer than those of the
fuel channels, but in order to ensure that they do not become the life-limiting major components
in turn, they will be replaced during the MCR as well.

The capability to replace fuel channels, including pressure tubes, was built in to the
original CANDU reactor design. It was envisaged that replacement of pressure tubes, either
individually or en masse, might be needed during the lifetime of the plant. Initially, it was not
known just how long the pressure tubes would last. It was thought that they might have to be
replaced after 15-20 years, i.e., at least once during the nominal 40-year design life of the
reactor. As a result of lessons learned from operation and from events such as the pressure tube
failure at Pickering A Unit 2 in 1983, various changes have been made to fuel channel design,
and to operating and maintenance procedures, which have resulted in significantly longer
operating lifetimes for the pressure tubes compared to the original design.
The phenomenon that is considered most threatening to pressure tube lifetime is
embrittlement due to hydrogen absorption. At present, the Bruce reactors have a licence
condition limiting them to 247,000 Effective Full Power Hours (EFPH) of operation, based on
modelling of hydrogen uptake and fracture toughness of pressure tubes. That is around 30 years
of on-power operation. CNSC staff is recommending that this limit be changed to 300,000
EFPH, conditional on staff approval of new fracture toughness models to be submitted by Bruce
Power by January 2020.
If the reactors are refurbished, their lifetimes would be extended by up to 300,000 EFPH
of renewed operation (unless something other than pressure tubes ends up limiting the lifetime).
The 300,000 EFPH is around 35 years (depending on whether there are outages for other
reasons, which could extend the dates). Units 1 and 2 have been refurbished relatively recently,
and their expected end of life date as previously published is around 2043. This date was very
likely based on the 247,000 EFPH criterion. If the 300,000 EFPH criterion is applied to Units 1
and 2 as well, that could add an additional 6-7 more years of operation, i.e. out to about 2050,
give or take a few years.
Based on Table 16 on page 81 of the CNSC staff submission and the MCR schedule in
Table 5 on page 18, and assuming no unexpected extended shutdowns that might extend the
dates, our estimates for the approximate end of lifetime for the Bruce reactors is illustrated
below. (Note: dates without refurbishment for Units 3-8 are plus or minus a year or so; dates
following refurbishment are more speculative.)
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Figure 1: Estimated end-of-life for Bruce A and B reactors with and without MCR
Unit

Operational End of Life – Operational End of Life –
no Refurbishment
with Refurbishment

Bruce A, Unit 1

completed

2050

Bruce A, Unit 2

completed

2050

Bruce A, Unit 3

2030

2061

Bruce A, Unit 4

2031

2063

Bruce B, Unit 5

2026

2064

Bruce B, Unit 6

2027

2059

Bruce B, Unit 7

2028

2066

Bruce B, Unit 8

2030

2068

Table 1: Estimated end-of-life for Bruce A and B reactors with and without MCR
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Increased Radioactive Waste - Operational
The MCR would have implications on the amount of waste generated and stored at
OPG’s Western Waste Management Facility (WWMF), both as a result of waste arising during
the MCR (notably the old components that are to be removed and replaced, all of which become
radioactive waste upon removal from the reactors), and as a result of the increased operational
lifetime. To a crude first approximation, if the operational lifetime of the reactors is
approximately doubled, that would produce around twice the amount of operational waste from
the refurbished reactors. In terms of the overall inventory of waste to be stored at WWMF, the
increase is on the order of a 20-25% increase in waste volume relative to the situation that would
exist if the MCR at Bruce were not approved (when expressed as a fraction, this also depends on
other factors such as decisions about life extensions at OPG’s Pickering and Darlington stations,
whose operational wastes are transported to and stored at the WWMF).

Increased Radioactive Waste - Refurbishment
The refurbishment itself will generate additional radioactive waste, since it represents a
doubling of the lifetime waste inventory production of the major radioactive components that are
to be replaced during the MCR. According to the Bruce A Refurbishment Environmental
Assessment Study Report, Volume 1, the refurbishment of the four Bruce A units will generate
the following waste volumes:
Volume for Four
Refurbishments (m3)

Assumed Volume for Six
Refurbishments (m3)

Nuclear System
Refurbishment

3676

5514

Miscellaneous LLW

4000

6000

Steam Generators

1824

2736

TOTAL

9500

14250

Table 2: Estimated MCR waste volumes
The Nuclear System Refurbishment waste includes pressure tubes, calandria tubes, inserts, end
fittings and shield plugs. If six refurbishments proceed as planned, the increase in waste volume
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directly from these refurbishments is approximately 14,250 m3. According to OPG’s
assessment1, the total volume of waste in the DGR could exceed 100,000 m3.
From a radioactivity perspective, refurbishment activities will generate intermediate level
radioactive waste that contains more radioactivity than most operational radioactive waste. In
this report, OPG assumes that all reactors (except those at Pickering A) will undergo
refurbishment, resulting in a total of 16 refurbishments (4 each from Bruce A, Bruce B,
Pickering B and Darlington). Each refurbishment will generate an estimated 7.0 E+14 Bq of
radioactive waste, or 4.2E+15 Bq for six refurbishments. This is roughly equivalent to the total
activity of radioactive waste expected to be generated for operational activities, 6.6E+15 Bq.
The refurbishment activities will have a significant impact on the total radioactivity of waste that
could be generated during these plant lifetimes. As shown in Table 3 below, refurbishment
waste will make up an estimated 39% of the waste by radioactivity over the new lifetimes of the
units. This increase in radioactivity is a more significant impact than the increase in radioactive
waste volumes.
Volume
3

MCR Refurbishment Waste
Operational Waste
Total

Activity

(m )

percent

(Bq)

percent

1.4E+04
1.0E+05
1.2E+05

12%
88%

4.2E+15
6.6E+15
1.1E+16

39%
61%

Table 3: Estimated waste volumes and activities

Figure 2: Estimated relative volume and activity of radioactive waste for MCR versus
routine operations

1

Report No.: 00216-REP-03902-00003-R003, Reference Low and Intermediate Level Waste
Inventory for the Deep Geologic Repository, Ontario Power Generation, Inc., December 2010.
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Risks
The refurbishment will add approximately 300,000 EFPH to the lifetime of each reactor.
Multiplied by six reactors, this adds up to a little over 200 reactor-years of additional operation,
which is not very different from what has been experienced already. The increased operating life
also carries with it the continuing risk of a severe accident and release of significant radioactivity
to the environment, which could lead to wide area contaminations of lands surrounding the
Bruce site.
Probabilistic Risk Assessments (PRAs) represent very detailed evaluation of a plant’s
specific design, including its primary and back-up safety systems, and potential system failure
rates. This evaluation is used for estimating probabilities of system and component failures,
leading to accident conditions with potential for release of radioactivity to the environment. For
the Bruce A and B relicensing, CNSC provided an assessment of the probabilities of Severe Core
Damage Frequency (SCDF) and Large Release Fraction (LRF) for both Bruce A and Bruce B, as
summarized in Table 5, below.2
The PRAs for Bruce A and B provided engineering estimates of the probability for the
occurrence of a severe accident and release of significant radioactivity to the environment, which
could lead to wide area contaminations of lands surrounding the Bruce site. These probabilities
are expressed as frequency per reactor year of operation. The increase in operating life
represents a corresponding increase in overall risks. Using the CNSC’s numbers for a severe
accident frequency with a large release fraction, 200 additional reactor-years of operation
correlates to a cumulative increased risk of 0.0016, or approximately 1 in 600 probability of a
severe accident and release of significant radioactivity to the environment. This increased risk is
illustrated in Figure 3, below.

2

A License Renewal, Bruce Power Inc., Bruce A and B Nuclear Generating Stations, Commission Public
Hearing Part 1, Scheduled for 5 February 2015, submitted by CNSC Staff (e-Doc 4601363 (PDF)
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Frequency of Occurrence per Unit

CNSC’s Regulatory
Safety Goal

Level 1 PRA – Severe Core Damage Frequency (SCDF)
3.2E-05
Bruce A SCDF
(approx. probability of 1 in 30,000 per year)
2.5E-05
Bruce B SCDF
(approx. probability of 1 in 40,000 per year)

Bruce A LRF

Bruce B LRF

Level 2 PRA – Large Release Frequency (LRF)
8.4E-06
(approx. probability of 1 in 120,000 per
year)
1.9E-06
(approx. probability of 1 in 500,000 per
year)

1E-04
1E-04

1E-05

1E-05

Table 4: Bruce A and B Safety Goals

Figure 3: Cumulative probability of severe accident and large release fraction
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There is an existing requirement in place for a Periodic Safety Review (PSR) of the
Bruce NGS. The purpose of this review, as stated by CNSC staff, is “the determination of
reasonable and practical modifications that should be made to the plant or operational programs
in order to enhance the safety of the facility to a level approaching that of a modern NPP and to
allow for long-term operation.” Major products of the PSR study include a Global Assessment
Report and Integrated Implementation Plan (IIP). As described on pages 22-24 of the CNSC
staff report, the IIP work includes several safety-related upgrades, including in addition to the
major components covered by the MCR:
-

-

system upgrades to address Fukushima related action items such as:
o providing an external water make-up source to the heat transport and moderator
system
o installation of containment filtered venting system to maintain containment
integrity and filter radioactive releases
completion of the new neutronics trip feasibility study
upgrades to the emergency power generators
replacement of the maintenance cooling heat exchangers
upgrades to the fire protection system
modifications to address heat transport vibrations

The requirement to address the IIP work is separate from approval for the MCR, but, as
addressed by the CNSC, it is expected that a number of the items on this list will be carried out
during the extended unit outages required for the MCR.
In addition to the Periodic Safety Review requirement, there is also an existing
requirement on Bruce Power to develop a policy on safety-related enhancements identified
through the Probabilistic Safety Assessment (PSA) process (see the CNSC staff document, pages
151-152). This policy, together with a whole-site PSA methodology, is to be submitted during
2018. While this commitment is independent of the MCR project, the policy would be in effect
during and after the MCR project, with the goal of ensuring that the risk per reactor year
continues to be controlled.
The annual risk on a per unit basis may be considered acceptable (i.e., within CNSC’s
regulatory standards); however, when examined collectively for eight (8) units at a single site,
each with its extended operating life as afforded by the MCR, the cumulative risks to the current
and future generations is not trivial. A decision to proceed with the MCR represents a
substantial increase in the total accumulated risk to the SON community. The integrated,
cumulative risk should not be dismissed as merely acceptable, being within the CNSC standards,
without a structured regulatory review and approval process for the on-going Global Assessment
Report and Integrated Implementation Plan, which should also include formal SON engagement.
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  of	
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I. BACKGROUND
On	
   May	
   25th,	
   2017,	
   I	
   facilitated	
   a	
   discussion	
   between	
   the	
   Saugeen	
   Ojibway	
  
Nation	
   (SON),	
   and	
   the	
   Canadian	
   Nuclear	
   Safety	
   Commission	
   (CNSC)	
   as	
   part	
   of	
   an	
  
overall	
   consultation	
   in	
   relation	
   to	
   the	
   Fisheries	
   Act	
   Authorization	
   (“FAA”)	
   required	
  
by	
   the	
   Bruce	
   Nuclear	
   Generating	
   Station	
   (BNGS)	
   under	
   the	
   terms	
   of	
   a	
   2013	
  
Memorandum	
   of	
   Understanding	
   (MOU)	
   between	
   the	
   CNSC	
   and	
   the	
   Department	
   of	
  
Fisheries	
   and	
   Oceans	
   (DFO).	
   Pursuant	
   to	
   the	
   MOU,	
   the	
   CNSC	
   undertakes	
   to	
   (a)	
  
review	
   license	
   applications	
   for	
   potential	
   impacts	
   to	
   fish	
   and	
   fish	
   habitat;	
   (b)	
   make	
  
recommendations	
   for	
   inclusion	
   in	
   any	
   application	
   measures	
   to	
   avoid,	
   mitigate	
   or	
  
offset	
  fish	
  or	
  fish	
  habitat	
  impacts,	
  as	
  well	
  as	
  appropriate	
  monitoring	
  and	
  reporting	
  
requirements.	
  
The	
   meeting	
   was	
   intended	
   to	
   address	
   SON’s	
   long-‐‑standing	
   concerns	
   about	
  
the	
   effects	
   of	
   the	
   BNGS	
   on	
   the	
   aquatic	
   ecosystems	
   of	
   Lake	
   Huron	
   generally,	
   and	
  
specifically	
   those	
   species	
   (lake	
   whitefish	
   (Coregonus	
   clupeaformis);	
   deepwater	
  
sculpin	
   (Myoxocephalus	
   thompsonii)	
   and	
   spottail	
   shiner	
   (Notropis	
   hudsonius)	
  
identified	
   as	
   Valued	
   Ecosystem	
   Components	
   (VECs)	
   in	
   Bruce	
   Power’s	
   2005	
  
environmental	
   assessment	
   of	
   the	
   refurbishment	
   for	
   life	
   extension	
   and	
   continued	
  
operations	
  of	
  BNGS	
  Units	
  1-‐‑4.	
  	
  At	
  that	
  time,	
  the	
  CNSC	
  concluded	
  that	
  life	
  extension	
  
activities	
   and	
   the	
   continued	
   operations	
   of	
   the	
   Bruce	
   A	
   facility	
   were	
   not	
   likely	
   to	
  
cause	
   significant	
   adverse	
   environmental	
   effects,	
   taking	
   into	
   account	
   identified	
  
mitigation	
  measures.	
  
Subsequently,	
  SON’s	
  ongoing	
  concerns	
  about	
  entrainment	
  and	
  impingement	
  
(E&I)	
   effects	
   were	
   articulated	
   in	
   their	
   comments	
   on	
   the	
   draft	
   Bruce	
   Power’s	
   draft	
  
Entrainment	
   and	
   Impingement	
   Monitoring	
   Plan	
   (EIMP)	
   in	
   June	
   2011	
   and	
  
subsequent	
  responses	
  to	
  the	
  revised	
  (final)	
  EIMP	
  in	
  August	
  2012.	
  
Here	
   I	
   summarize	
   the	
   workshop	
   discussion.	
   	
   Specifically,	
   I	
   describe	
   (a)	
   the	
  
issues	
   about	
   which	
   there	
   was	
   some	
   agreement	
   between	
   the	
   Parties	
   (SON2	
  and	
  
1	
  I	
  am	
  grateful	
  to	
  Jeff	
  Stephenson,	
  Canadian	
  Nuclear	
  Safety	
  Commission,	
  and	
  Dr.	
  

Stephen	
  Crawford,	
  University	
  of	
  Guelph,	
  for	
  providing	
  constructive	
  comments	
  on	
  an	
  
earlier	
  draft	
  of	
  this	
  report.	
  	
  
2	
  Here	
  and	
  subsequently,	
  “SON”	
  is	
  considered	
  to	
  be	
  the	
  Saugeen	
  and	
  Nawash	
  
Councils,	
  their	
  representatives	
  and	
  constituencies,	
  members	
  of	
  the	
  Saugeen	
  and	
  
1	
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CNSC);	
   (b)	
   issues	
   that	
   are	
   still	
   unresolved;	
   and	
   (c)	
   recommendations	
   about	
   ways	
   by	
  
which,	
   I	
   believe,	
   progress	
   might	
   be	
   made	
   on	
   the	
   still	
   unresolved	
   (or	
   only	
   partially	
  
resolved)	
  issues.	
  
	
  
II.  	
  PRIORITY	
  ISSUES3	
  	
  
	
  
Priority	
   1.1:	
  Open	
  and	
  transparent	
   communication/dissemination	
   of	
   scientific	
  
and	
  technical	
  results	
  and	
  documentation	
  of	
  key	
  elements	
  of	
  decision-‐‑making4.	
  
	
  
The	
   issue(s):	
   SON’s	
   concerns	
   include	
   (a)	
   obtaining	
   E&I	
   monitoring	
   results	
   and	
  
associated	
   scientific	
   and	
   technological	
   information	
   in	
   a	
   timely	
   manner	
   from	
   the	
  
proponent	
   (Bruce	
   Power,	
   BP);	
   (b)	
   obtaining	
   feedback	
   from	
   CNSC	
   regarding	
   their	
  
(SON’s)	
   concerns	
   about	
   the	
   initial	
   and	
   final	
   EIMP	
   generally,	
   and	
   specifically	
   the	
  
extent	
   to	
   which	
   these	
   concerns	
   matched	
   those	
   of	
   CNSC	
   and	
   what	
   CNSC	
   had	
  
requested	
   of	
   the	
   proponent	
   to	
   address	
   these	
   concerns.	
   	
   	
   More	
   generally,	
   SON/UG	
  
was	
  concerned	
  that	
  the	
  revised	
  EIMP	
  was	
  approved,	
  despite	
  SON’s	
  concerns	
  and	
  in	
  
the	
  absence	
  of	
  feedback	
  from	
  CNSC	
  about	
  their	
  concerns.	
  	
  CNSC	
  noted	
  that	
  (a)	
  it	
  had	
  
requested	
   that	
   BP	
   address	
   SON	
   concerns	
   in	
   its	
   (BP’s)	
   disposition;	
   (b)	
   that	
   CNSC’s	
  
evaluation	
  of	
  SON’s	
  initial	
  concerns,	
  BP’s	
  response,	
  SON’s	
  subsequent	
  response	
  and	
  
BP’s	
   final	
   disposition	
   indicated	
   that	
   there	
   was	
   nothing	
   that	
   was,	
   in	
   CNSC’s	
   view,	
   a	
  
“show	
   stopper”;	
   (c)	
   there	
   was	
   a	
   need	
   to	
   put	
   an	
   EIMP	
   in	
   place;	
   and	
   (d)	
   that	
   in	
   its	
  
(CNSC’s)	
   view,	
   remaining	
   outstanding	
   concerns	
   could	
   be	
   addressed	
   through	
   an	
  
adaptive	
  management	
  process	
  post-‐‑	
  EIMP	
  implementation.	
  
	
  
Facilitator	
   comments	
   on	
   the	
   issue:	
   	
   Trust	
   and	
   transparency	
   are	
   critical	
   to	
   good	
  
relationships.	
   	
   According	
   to	
   the	
   SON,	
   the	
   failure	
   to	
   ensure	
   that	
   all	
   E&I-‐‑	
   relevant	
  
scientific	
   and	
   technical	
   (S&T)	
   information	
   acquired	
   by	
   the	
   proponent	
   was	
   made	
  
available	
   to	
   them	
   in	
   a	
   timely	
   fashion,	
   and	
   the	
   failure	
   to	
   incorporate	
   E&I	
   relevant	
  
information	
   produced	
   by	
   SON/UG	
   in	
   both	
   the	
   draft	
   (2011)	
   and	
   final	
   (2012)	
   EIMP	
  
has	
   eroded	
   SON’s	
   trust	
   both	
   in	
   BNGS	
   and	
   the	
   CNSC.	
   	
   It	
   has	
   also	
   given	
   rise	
   both	
   to	
  
concerns	
   about	
   the	
   “weight”	
   attached	
   to	
   SON	
   science	
   and	
   technology	
   (S&T)	
   input	
  
and,	
   more	
   generally	
   (and	
   perhaps	
   more	
   importantly),	
   SON	
   community	
   skepticism	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
Nawash	
  governments,	
  and	
  the	
  University	
  of	
  Guelph	
  scientific	
  advisory	
  team	
  led	
  by	
  
Dr.	
  Stephen	
  Crawford.	
  
3	
  The	
  numbering	
  of	
  priority	
  issue	
  in	
  this	
  report	
  roughly	
  follows	
  that	
  described	
  in	
  
Findlay,	
  C.S.	
  2017.	
  	
  Background	
  needs	
  assessment	
  and	
  meeting	
  plan	
  for	
  Saugeen-‐‑
Ojbway	
  Nation	
  –	
  Canadian	
  Nuclear	
  Safety	
  Commission	
  science	
  facilitation	
  workshop.	
  	
  
Final	
  pre-‐‑workshop	
  report,	
  May	
  22,	
  2017	
  (but	
  see	
  footnote	
  4)	
  
4	
  This	
  priority	
  issue	
  combines	
  priority	
  issues	
  1	
  (“Timely	
  and	
  open	
  communication	
  
and	
  dissemination	
  of	
  results	
  by	
  all	
  stakeholders”)	
  and	
  2	
  (“Documentation	
  of	
  key	
  
elements	
  in	
  the	
  regulatory	
  decision	
  process”)	
  from	
  the	
  pre-‐‑workshop	
  report	
  cited	
  in	
  
footnote	
  3.	
  	
  Throughout	
  this	
  document,	
  an	
  issue	
  that	
  was	
  not	
  explicitly	
  identified	
  
prior	
  to	
  the	
  workshop	
  but	
  was	
  raised	
  during	
  the	
  discussion,	
  or	
  were	
  originally	
  
identified	
  as	
  separate	
  issues	
  but	
  are	
  combined	
  here,	
  is	
  given	
  a	
  decimal	
  number	
  
designation,	
  e.g.	
  “1.1”.	
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about	
  the	
  science	
  on	
  which	
  regulatory	
  decisions	
  concerning	
  the	
  BNGS	
  are	
  based.	
  For	
  
its	
   part,	
   CNSC	
   agrees	
   that	
   notwithstanding	
   considerable	
   efforts	
   to	
   communicate	
  
with	
   SON	
   on	
   S&T	
   (and	
   other)	
   issues,	
   communication	
   could	
   be	
   improved	
   by	
   both	
  
Parties.	
  
	
  
Resolution:	
   CNSC	
   is	
   well	
   aware	
   of,	
   and	
   takes	
   seriously,	
   its	
   responsibility	
   to	
   ensure	
  
adequate	
   communication	
   between	
   (a)	
   the	
   proponent	
   and	
   SON;	
   and	
   (b)	
   SON	
   and	
  
itself,	
  flowing	
  from	
  its	
  duty	
  to	
  consult	
  and	
  engage	
  indigenous	
  communities	
  pursuant	
  
to	
  (among	
  other	
  provisions)	
  s.	
  35	
  of	
  the	
  Constitution	
  Act,	
  s,	
  9(b)	
  of	
  the	
  NSCA,	
  and	
  s.	
  
3(1.1)	
  of	
  the	
  General	
  Nuclear	
  Safety	
  and	
  Control	
  Regulations.	
  
	
  
	
  CNSC	
  will,	
  therefore,	
  make	
  best	
  efforts	
  to:	
  
	
  
(i)  
ensure	
   that	
   SON	
   has	
   a	
   complete	
   list	
   of	
   the	
   relevant	
   documents	
   (including	
  
standards,	
   guidelines,	
   technical	
   guidance	
   documents,	
   operational	
   policy	
  
statements	
   and	
   regulatory	
   documents)	
   and	
   associated	
   rationale	
   for	
   all	
  
regulatory	
   decisions	
   that	
   are	
   based	
   in	
   part	
   upon	
   estimates	
   of	
   the	
   E&I	
   (and	
  
possibly	
  other)	
  effects	
  of	
  the	
  BNGS.	
  	
  It	
  will,	
  furthermore,	
  ensure	
  that	
  SON	
  is	
  
made	
   aware	
   of	
   existing	
   consultations	
   for	
   new	
   (proposed)	
   or	
   revised	
  
regulatory	
  documents;	
  
(ii)   establish	
   a	
   regular	
   forum	
   for	
   discussions	
   with	
   SON	
   concerning	
   (a)	
   S&T-‐‑
related	
   issues	
   at	
   the	
   BNGS,	
   including	
   current	
   or	
   proposed	
   regulatory	
  
documents,	
   standards,	
   and	
   guidelines;	
   (b)	
   implementation	
   of	
  
current/proposed	
   regulatory	
   frameworks	
   in	
   the	
   BNGS	
   context	
   (for	
   more	
   on	
  
this,	
  see	
  Priority	
  1.2	
  and	
  section	
  III	
  below);	
  	
  
(iii)   provide	
   copies	
   of	
   all	
   relevant	
   correspondence	
   between	
   BP	
   and	
   CNSC	
  
pertaining	
  to	
  E&I	
  effects	
  monitoring	
  and	
  BNGS	
  impacts5;	
  and	
  
(iv)   provide	
  a	
  summary	
  of	
  SON-‐‑CNSC	
  discussions	
  and	
  any	
  associated	
  resolutions	
  
in	
  the	
  annual	
  report	
  of	
  the	
  Commission.	
  	
  	
  
	
  
Facilitator	
   comments	
   on	
   resolution.	
   	
   Measures	
   (i)-‐‑(iv)	
   go	
   some	
   way	
   to	
   directly	
  
resolving	
  Priority	
  Issue	
  1.1(b).	
  	
  However,	
  they	
  do	
  not	
  directly	
  address	
  1.1(a).	
  	
  One	
  
suggestion	
   is	
   that	
   CNSC	
   request	
   that	
   BNGS	
   (a)	
   maintain	
   an	
   updated	
   registry	
   of	
   all	
  
research	
   and	
   research	
   projects 6 	
  (including	
   all	
   those	
   commissioned	
   by	
   the	
  
proponent)	
   relevant	
  to	
  the	
   environmental	
  effects	
  of	
  the	
  BNGS;	
  and	
  (b)	
   transmit	
  any	
  
relevant	
   research	
   products	
   to	
   SON	
   within	
   30	
   days	
   of	
   publication,	
   unless	
   there	
   are	
  
compelling	
  reasons	
  for	
  doing	
  otherwise7.	
  	
  	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
5	
  As	
  pointed	
  out	
  by	
  the	
  CNSC,	
  their	
  correspondence	
  with	
  the	
  proponent	
  is	
  
voluminous.	
  	
  As	
  such,	
  resolution	
  1.1(ii)	
  will	
  apply	
  to	
  that	
  correspondence	
  that,	
  in	
  the	
  
view	
  of	
  CNSC,	
  pertains	
  directly	
  to	
  the	
  environmental	
  effects	
  generally,	
  and	
  E&I	
  
effects	
  specifically,	
  of	
  the	
  BNGS.	
  	
  
6	
  Such	
  a	
  registry	
  might,	
  for	
  example,	
  include	
  a	
  brief	
  annotated	
  description	
  of	
  the	
  
research	
  as	
  well	
  as	
  research	
  projects	
  when	
  available.	
  
7	
  For	
  instance,	
  data	
  or	
  information	
  that	
  might	
  legitimately	
  protected	
  from	
  disclosure	
  
under	
  the	
  Access	
  to	
  Information	
  Act	
  or	
  the	
  Privacy	
  Act.	
  	
  In	
  such	
  cases,	
  it	
  would	
  seem	
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Priority	
   1.2	
   	
   	
   Implementation	
   of	
   CNSC	
   policies,	
   regulatory	
   guidelines	
   and	
  
standards	
  with	
  respect	
  to	
  the	
  potential	
  environmental	
  effects	
  of	
  the	
  BNGS	
  
	
  
The	
  issue(s):	
  	
  The	
  discussion	
  around	
  Priority	
  issue	
  1.1	
  led	
  to	
  discussions	
  about	
  the	
  
extent	
  to	
  which	
  current	
  and	
  potential	
  future	
  standards	
  and	
  guidelines	
  (S&G)	
  confers	
  
sufficient	
  environmental	
  protections.	
  	
  For	
  its	
  part,	
  CNSC	
  pointed	
  out	
  that	
  whatever	
  
guidelines	
  and	
  standards	
  are	
  employed,	
  all	
  authorization	
  and	
  licensing	
  decisions	
  are	
  
based	
   on	
   site-‐‑specific	
   implementation.	
   	
   	
   CNSC	
   also	
   pointed	
   out	
   that	
   all	
   changes	
   to	
  
regulatory	
   frameworks	
   include	
   a	
   review	
   period	
   whereby	
   the	
   public	
   is	
   invited	
   to	
  
comment	
  on	
  proposed	
  S&G,	
  and	
  that	
  it	
  (CNSC)	
  will	
  be	
  following	
  this	
  process	
  in	
  the	
  
development	
   of	
   a	
   new	
   E&I	
   guidance	
   document,	
   forthcoming	
   within	
   the	
   next	
   few	
  
months.	
  
	
  
Facilitator	
   comment	
   on	
   the	
   issue:	
   In	
   environmental	
   assessment	
   (EA),	
   the	
   initial	
  
scoping	
  phase	
  is	
  critical	
  for	
  determining	
  stakeholder	
  trust	
  and	
  confidence,	
  and	
  the	
  
credibility	
   of	
   any	
   ensuing	
   regulatory	
   decision.	
   	
   In	
   the	
   same	
   manner,	
   stakeholder8	
  
confidence	
  in	
  regulatory	
  decision-‐‑making	
  depends	
  upon	
  perceptions	
  of	
  the	
  extent	
  to	
  
which	
   the	
   implementation	
   of	
   existing	
   standards	
   and	
   guidelines	
   are	
   sufficiently	
  
protective	
  of	
  the	
  values	
  they	
  hold.	
  	
  
	
  
Resolution:	
  	
  As	
  noted	
  in	
  Issue	
  1.1	
  (iii)	
  above,	
  CNSC	
  will	
  engage	
  SON	
  in	
  a	
  discussion	
  
concerning:	
  
	
  
(a)   the	
  standards,	
  guidelines,	
  technical	
  guidance	
  documents,	
  and	
  operational	
  policy	
  
statements	
   (current	
   or	
   contemplated)	
   in	
   regulatory	
   decision-‐‑making	
  
concerning	
   E&I	
   monitoring	
   and	
   assessment,	
   authorizations	
   and	
   licensing,	
  
especially	
   those	
   (such	
   as	
   a	
   forthcoming	
   CSA	
   entrainment	
   and	
   impingement	
  
guideline)	
  that	
  CNSC	
  is	
  considering	
  incorporating	
  into	
  its	
  regulatory	
  document	
  
suite;	
  
(b)   	
  local	
   (i.e.	
   site-‐‑specific)	
   operationalization	
   and	
   implementation	
   of	
   the	
  
regulatory	
  framework.	
  
	
  
The	
   goal	
   of	
   this	
   discussion	
   would	
   be	
   to	
   reach	
   agreement	
   on	
   a	
   local	
  
operationalization	
   and	
   implementation	
   that	
   addresses	
   SON’s	
   concerns	
   about	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
reasonable	
  that	
  the	
  licensee	
  should	
  request	
  that	
  the	
  research	
  products,	
  data	
  or	
  
information	
  in	
  question	
  be	
  protected,	
  pursuant	
  to	
  s.	
  12(1)	
  of	
  the	
  Canadian	
  Nuclear	
  
Safety	
  Commission	
  Rules	
  of	
  Procedure,	
  and	
  that	
  a	
  copy	
  of	
  this	
  request	
  as	
  well	
  as	
  
CNSC’s	
  decision	
  be	
  transmitted	
  to	
  the	
  SON.	
  
8	
  Here	
  and	
  throughout,	
  I	
  use	
  the	
  term	
  “stakeholder”	
  to	
  mean	
  individuals	
  or	
  
institutions	
  with	
  a	
  vested	
  interest	
  in	
  a	
  regulatory	
  decision.	
  	
  I	
  am	
  grateful	
  to	
  
Councilor	
  Paul	
  Jones	
  for	
  pointing	
  out	
  that	
  in	
  any	
  stakeholder	
  process,	
  indigenous	
  
communities	
  have	
  a	
  special	
  status	
  flowing	
  from	
  rights	
  recognized	
  and	
  enshrined	
  in	
  
s.	
  35	
  of	
  the	
  Constitution	
  Act	
  (1982).	
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environmental	
   protections	
   and	
   respects	
   CNSC’s	
   legal	
   responsibilities,	
   conforms	
   to	
  
the	
   principles	
   laid	
   out	
   in	
   CNSC	
   REGDOC-‐‑2.9.1,	
  Environmental	
   Protection:	
  
Environmental	
  Principles,	
  Assessments	
  and	
  Protection	
  Measures9,	
   and	
   is	
   sensitive	
   to	
  
the	
  logistical	
  and	
  other	
  constraints	
  and	
  under	
  which	
  CNSC	
  and	
  its	
  staff	
  labour.	
  	
  
	
  
Facilitator	
   comments	
   on	
   the	
   resolution:	
   	
   Recommendations	
   concerning	
   the	
  
implementation	
  of	
  these	
  measures	
  may	
  be	
  found	
  in	
  Section	
  III	
  of	
  this	
  report.	
  
	
  
	
  
Priority	
  Issue	
  2:	
  	
  Hypotheses	
  and	
  predictions	
  
	
  
The	
  issue(s):	
  	
  In	
  August	
  2009,	
  the	
  CNSC	
  accepted	
  the	
  proposed	
  monitoring	
  program	
  
associated	
   with	
   the	
   follow-‐‑up	
   plan	
   (FUP)	
   to	
   the	
   2005	
   Environmental	
   Assessment	
  
Study	
  Report	
  (EASR)	
  of	
  the	
  Bruce	
  A	
  refurbishment	
  for	
  life	
  extension	
  and	
  continued	
  
operations.	
   	
   This	
   approval	
   was	
   conditional	
   on	
   the	
   proponent’s	
   “commitment	
   to	
  
continue	
  with	
  separate	
  forums	
  with	
  SON	
  to	
  resolve	
  technical	
  and	
  design	
  details	
  as	
  
they	
  arise10”.	
  
	
  
The	
  2005	
  EASR	
  included	
  a	
  number	
  of	
  predictions,	
  including:	
  
	
  
(1)  that	
   the	
   effects	
   of	
   restarting	
   Bruce	
   Units	
   1	
   and	
   2	
   on	
   rainbow	
   smelt	
   and	
  
alewives	
  would	
  be	
  minimal,	
  with	
  no	
  identified	
  residual	
  adverse	
  effects;	
  
(2)  that	
   while	
   a	
   measurable	
   (though	
   minimal)	
   increase	
   in	
   entrainment	
   and	
  
impingement	
  of	
  lake	
  whitefish	
  (LW),	
  deepwater	
  sculpin	
  (DWS)	
  and	
  spottail	
  
shiner	
  (STS)	
  was	
  likely,	
  the	
  residual	
  adverse	
  effects	
  were	
  considered	
  minor	
  
and	
  not	
  significant11.	
  	
  
	
  
The	
  2008	
  follow-‐‑up	
  program	
  (FUP)	
  was	
  designed	
  to	
  “validate	
  the	
  EA	
  findings	
  of	
  no	
  
significant	
  entrainment	
  or	
  impingement	
  effects	
  to	
  the	
  aquatic	
  biota	
  as	
  a	
  result	
  of	
  the	
  
Project12”	
  The	
  2012	
  EIMP	
  had,	
  apparently,	
  similar	
  goals13.	
  
	
  
SON’s	
  concerns	
  with	
  the	
  2012	
  EIMP	
  reflect	
  (1)	
  the	
  lack	
  of	
  a	
  clear	
  translation	
  
of	
   the	
   prediction	
   of	
   no	
   significant	
   (minor)	
   adverse	
   effects	
   into	
   specific	
   hypotheses	
  
concerned	
   explicitly	
   with	
   mensurable	
   indicators14;	
   (2)	
   a	
   clear	
   statement	
   of	
   the	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
	
  
9	
  http://www.nuclearsafety.gc.ca/eng/acts-‐‑and-‐‑regulations/regulatory-‐‑
documents/history/regdoc2-‐‑9-‐‑1.cfm	
  (accessed	
  June	
  1,	
  2017)	
  
10	
  Golder	
  and	
  Associates	
  (2012),	
  p.	
  2.	
  
11	
  Ibid.	
  pp.	
  9-‐‑11;	
  see	
  especially	
  Tables	
  2	
  and	
  3.	
  
12	
  Ibid.	
  p.	
  13.	
  
13	
  For	
  example,	
  “Additional	
  Operations	
  Phase	
  related	
  to	
  lake	
  whitefish	
  will	
  involve	
  
entrainment	
  monitoring,	
  as	
  proposed	
  in	
  the	
  2008	
  Work	
  Plan	
  to	
  validate	
  the	
  EA	
  
Study	
  Report	
  predictions	
  pertaining	
  to	
  lake	
  whitefish	
  entrainment”	
  (Golder	
  
Associates	
  2012,	
  p.	
  16)	
  
14	
  Here,	
  “indicators”	
  are	
  defined	
  as	
  variables	
  of	
  which	
  empirical	
  measurements	
  or	
  
estimates	
  can	
  be	
  made.	
  	
  In	
  the	
  2012	
  EIMP,	
  these	
  are	
  referred	
  to	
  as	
  “variables”	
  –	
  see	
  
Golder	
  Associates	
  (2012),	
  s.	
  4.5.2,	
  pp.	
  35-‐‑36.	
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threshold	
   value	
   of	
   these	
   indicators	
   below	
   which	
   the	
   effect	
   is	
   considered	
   “not	
  
significant”	
   (i.e.	
   minor);	
   and	
   (3)	
   clear	
   demonstration	
   that	
   the	
   sampling	
   design,	
  
protocols	
   and	
   methods;	
   statistical	
   methods;	
   and	
   choice	
   of	
   appropriate	
   referents	
   is	
  
sufficient	
   not	
   only	
   to	
   detect	
   effects	
   other	
   than	
   "minor"	
   with	
   reasonable	
   likelihood,	
  
but	
  also	
  to	
  permit	
  reasonable	
  inferences	
  that	
  such	
  effects	
  are	
  attributable	
  to	
  BNGS	
  
operations	
  and	
  not	
  other	
  factors.	
  
	
  
While	
   agreeing	
   that	
   the	
   scientific	
   method	
   involves	
   the	
   formulation	
   of	
  
hypotheses,	
   the	
   generation	
   of	
   associated	
   predictions	
   in	
   the	
   context	
   of	
   a	
   particular	
  
study,	
   and	
   the	
   evaluation	
   of	
   hypotheses	
   through	
   a	
   comparison	
   of	
   observed	
   and	
  
predicted	
   patterns,	
   CNSC	
   noted:	
   (a)	
   that	
   the	
   relevant	
   hypotheses	
   and	
   associated	
  
predictions	
  may	
  well	
  depend	
  on	
  the	
  regulatory	
  objective(s)15;	
  and	
  (b)	
  a	
  monitoring	
  
program	
   designed	
   to	
   test	
   the	
   same	
   general	
   hypothesis	
   (e.g.	
   the	
   hypothesis	
   of	
   no	
  
significant	
   adverse	
   effects)	
   may	
   have	
   different	
   local	
   (i.e.	
   site-‐‑specific)	
  
implementations.	
  	
  	
  The	
  CNSC	
  also	
  noted	
  that	
  in	
  evaluating	
  the	
  proposed	
  EIMP,	
  staff	
  
looked	
   to	
   the	
   Electrical	
   Power	
   Research	
   Institute	
   (EPRI)	
   guidance	
   that	
   has	
   been	
  
developed	
  to	
  establish	
  best	
  practices	
  for	
  compliance	
  with	
  Phase	
  II	
  rules	
  of	
  §316(b)	
  
of	
  the	
  U.S.	
  Clean	
  Water	
  Act16.	
  	
  	
  In	
  CNSC’s	
  view,	
  BP’s	
  EIMP	
  was	
  consistent	
  with	
  this	
  
guidance.	
  
	
  
	
  
Facilitator	
   comment	
   on	
   the	
   issue:	
   	
   All	
   (scientific)	
   evidence-‐‑informed	
   regulatory	
  
decisions	
  are	
  based	
  in	
  part	
  upon	
  scientific	
  hypotheses	
  that,	
  on	
  the	
  basis	
  of	
  adduced	
  
evidence,	
   are	
   taken	
   to	
   be	
   –	
   at	
   least	
   provisionally	
   -‐‑	
   true.	
   	
   For	
   example,	
   CNSC’s	
  
approval	
  of	
  the	
  original	
  FUP	
  was	
  based,	
  at	
  least	
  in	
  part,	
  on	
  its	
  provisional	
  acceptance	
  
of	
   the	
   2005	
   EASR	
   finding	
   of	
   no	
   significant	
   (minor)	
   adverse	
   E&I	
   effects.	
   	
   In	
   the	
  
context	
   of	
   an	
   FUP,	
   these	
  “findings”	
  represent	
  scientific	
  hypotheses	
  which	
  the	
  FUP	
  is	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
15	
  For	
  example,	
  licensing	
  and	
  authorization	
  under	
  s.	
  24(4)	
  of	
  the	
  Canadian	
  Nuclear	
  
Safety	
  and	
  Control	
  Act	
  (NSCA)	
  requires	
  that	
  the	
  licensee	
  will	
  make	
  adequate	
  
provision	
  to	
  protect	
  the	
  environment.	
  	
  As	
  regards	
  monitoring,	
  	
  “The	
  licensee	
  shall	
  
ensure	
  that	
  the	
  results	
  of	
  the	
  environmental	
  monitoring	
  are	
  used	
  to	
  confirm	
  that	
  the	
  
effects	
  on	
  the	
  environment	
  are	
  within	
  the	
  licensing	
  predictions	
  and	
  adequate	
  
provisions	
  are	
  in	
  place	
  to	
  protect	
  the	
  environment.”	
  (CNSC	
  RegDoc	
  -‐‑2.9.1	
  v.	
  1.1,	
  p.	
  
24).	
  	
  Under	
  the	
  NSCA,	
  environmental	
  protection	
  is	
  evaluated	
  by	
  CNSC	
  with	
  respect	
  
to	
  population-‐‑level	
  effects	
  on	
  species	
  considered	
  to	
  be	
  valued	
  ecosystem	
  
components.	
  	
  By	
  contrast,	
  authorization	
  under	
  s.	
  35(2)(b)	
  of	
  the	
  Fisheries	
  Act	
  
requires	
  proponents	
  undertake	
  measures	
  to	
  offset	
  serious	
  harm	
  to	
  a	
  commercial	
  or	
  
aboriginal	
  fishery.	
  	
  In	
  this	
  case,	
  monitoring	
  is	
  designed	
  to	
  evaluate	
  the	
  success	
  of	
  the	
  
offsetting	
  measures	
  (i.e.	
  whether	
  the	
  predicted	
  offsetting	
  effects	
  are	
  indeed	
  realized	
  
-‐‑	
  Department	
  of	
  Fisheries	
  and	
  Oceans	
  (2013),	
  Fisheries	
  Productivity	
  Investment	
  
Policy:	
  A	
  Proponent’s	
  Guide	
  to	
  Offsetting,	
  p.	
  18).	
  	
  Although	
  in	
  both	
  authorization	
  
contexts,	
  monitoring	
  is	
  designed	
  –	
  at	
  least	
  in	
  part	
  –	
  to	
  test	
  hypotheses,	
  the	
  relevant	
  
hypotheses	
  depend	
  on	
  the	
  regulatory	
  context.	
  	
  
16	
  These	
  guidance	
  documents	
  are	
  available	
  at:	
  
https://www.epri.com/#/pages/product/000000000001008470/	
  and	
  
https://www.epri.com/#/pages/product/000000000001011278/	
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–	
   at	
   least	
   in	
   part	
   -‐‑	
   designed	
   to	
   test.	
   	
   Evaluation	
   of	
   these	
   hypotheses	
   necessarily	
  
requires	
   that	
   predictions	
   be	
   explicitly	
   specified	
   in	
   terms	
   of	
   those	
   indicators	
   that	
   are	
  
the	
   focus	
   of	
   the	
   monitoring	
   program.	
   	
   In	
   other	
   words,	
   given	
   some	
   indicator	
   X	
   (e.g.	
  
estimated	
   LW	
   adult	
   mortality	
   arising	
   from	
   entrainment	
   and	
   impingement),	
   the	
  
monitoring	
  plan	
  must	
  specify,	
  a	
  priori,	
  the	
  range	
  of	
  possible	
  outcomes	
  (values	
  of	
  X)	
  
that	
  are	
  consistent	
  –	
  versus	
  inconsistent	
  –	
  with	
  the	
  hypothesis	
  being	
  evaluated17.	
  	
  
	
  
A	
   crucial	
   question	
   then	
   arises	
   concerning	
   the	
   nature	
   of	
   the	
   monitoring	
  
program	
   designed	
   to	
   test	
   the	
   relevant	
   hypotheses18.	
   	
   In	
   principle,	
   an	
   effects	
  
monitoring	
  program	
  should	
  have	
  (a)	
  a	
  high	
  probability	
  of	
  detecting	
  an	
  effect	
  as	
  large	
  
or	
   larger	
   than	
   the	
   predicted	
   effect,	
   given	
   that	
   true	
   effect	
   is	
   larger	
   than	
   that	
  
predicted;	
   and	
   (b)	
   a	
   low	
   probability	
   of	
   detecting	
   an	
   artefactual	
   effect	
   as	
   large	
   or	
  
larger	
   than	
   the	
   predicted	
   effect,	
   given	
   that	
   the	
   true	
   effect	
   is	
   smaller	
   than	
   that	
  
predicted19.	
   	
   	
   But	
   precisely	
   how	
   high	
   or	
   low?	
   Or,	
   put	
   another	
   way:	
   what	
   design	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
17	
  I	
  note	
  here	
  that	
  the	
  it	
  is	
  not	
  simply	
  the	
  relevant	
  hypotheses	
  that	
  depend	
  on	
  the	
  
regulatory	
  decision(s)	
  that	
  is/are	
  to	
  be	
  informed	
  by	
  them:	
  so	
  too	
  may	
  the	
  required	
  
precision	
  of	
  the	
  hypothesis	
  and	
  associated	
  predictions.	
  	
  In	
  the	
  case	
  of	
  a	
  Fisheries	
  Act	
  
Authorization	
  (FAA),	
  a	
  relevant	
  hypothesis	
  might,	
  for	
  example,	
  generate	
  a	
  
prediction	
  about	
  annual	
  LW	
  entrainment	
  and	
  impingement	
  mortality	
  expressed	
  as	
  
total	
  adult	
  equivalents.	
  	
  In	
  this	
  instance,	
  the	
  prediction	
  is	
  a	
  point	
  estimate.	
  	
  Such	
  an	
  
estimate	
  is	
  required	
  because	
  under	
  the	
  Fisheries	
  Act	
  s.	
  35(2)(b),	
  residual	
  adult	
  LW	
  
loss	
  must	
  be	
  offset,	
  and	
  measures	
  required	
  to	
  offset	
  an	
  annual	
  loss	
  of,	
  say,	
  300	
  
adults	
  may	
  be	
  very	
  different	
  than	
  those	
  required	
  to	
  offset	
  a	
  loss	
  of	
  3000	
  (or	
  30)	
  
adults.	
  
	
  
By	
  contrast,	
  if	
  the	
  hypothesis	
  is	
  one	
  of	
  no	
  significant	
  adverse	
  effects,	
  then	
  
testing	
  this	
  hypothesis	
  requires	
  specifying,	
  a	
  priori,	
  the	
  range	
  of	
  adult	
  LW	
  losses	
  that	
  
would	
  be	
  considered	
  “non-‐‑significant”	
  (e.g.	
  0	
  -‐‑	
  400)	
  versus	
  significant	
  (e.g.	
  >	
  400).	
  	
  
In	
  this	
  case,	
  the	
  hypothesis	
  generates	
  a	
  predicted	
  range	
  of	
  estimates,	
  not	
  a	
  point	
  
estimate.	
  	
  	
  Clearly,	
  a	
  predicted	
  range	
  has	
  considerably	
  less	
  precision	
  than	
  a	
  
predicted	
  point	
  estimate.	
  	
  	
  I	
  note	
  that	
  according	
  to	
  CNSC	
  RegDoc	
  -‐‑2.9.1	
  v.	
  1.1,	
  the	
  
former	
  appears	
  to	
  be	
  the	
  type	
  of	
  prediction	
  that	
  is	
  the	
  focus	
  of	
  environmental	
  
monitoring	
  under	
  the	
  NSCA,	
  for	
  example,	
  “The	
  licensee	
  shall	
  ensure	
  that	
  the	
  results	
  
of	
  the	
  environmental	
  monitoring	
  are	
  used	
  to	
  confirm	
  that	
  the	
  effects	
  on	
  the	
  
environment	
  are	
  within	
  the	
  licensing	
  predictions…”)	
  (NSCA,	
  p.	
  24)	
  
18	
  Any	
  follow-‐‑up	
  monitoring	
  plan	
  concerned	
  with	
  the	
  effects	
  of	
  some	
  undertaking	
  is	
  
based	
  on	
  one	
  or	
  more	
  scientific	
  hypotheses.	
  	
  Often	
  the	
  hypotheses	
  are	
  implied,	
  not	
  
explicit.	
  	
  But	
  they	
  are	
  there	
  nonetheless.	
  	
  For	
  example,	
  the	
  EPRI	
  guidance	
  documents	
  
cited	
  in	
  footnote	
  16	
  were	
  developed	
  to	
  assist	
  licensees	
  with	
  compliance	
  with	
  the	
  
Phase	
  II	
  rule	
  of	
  §316(b)	
  of	
  the	
  U.S.	
  Clean	
  Water	
  Act	
  that	
  requires	
  an	
  80-‐‑95%	
  
reduction	
  in	
  impingement	
  mortality	
  relative	
  to	
  the	
  calculated	
  baseline.	
  	
  Thus,	
  any	
  
associated	
  monitoring	
  program	
  is	
  designed	
  to	
  test	
  (to	
  some	
  standard	
  of	
  proof	
  left	
  
unspecified,	
  or	
  at	
  least	
  not	
  explicitly	
  specified	
  in	
  the	
  EPRI	
  documents)	
  the	
  
hypothesis	
  that	
  indeed	
  impingement	
  mortality	
  has	
  been	
  reduced	
  by	
  at	
  least	
  80%.	
  	
  	
  
19	
  For	
  example,	
  the	
  biological	
  hypothesis	
  of	
  no	
  significant	
  adverse	
  effect	
  implies	
  that	
  
the	
  true	
  effect	
  E	
  is	
  no	
  larger	
  than	
  some	
  threshold	
  L*	
  that	
  defines	
  the	
  upper	
  limit	
  of	
  a	
  
“non-‐‑significant”	
  effect.	
  	
  The	
  corresponding	
  statistical	
  null	
  hypothesis	
  is	
  then	
  that	
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criteria	
   must	
   a	
   monitoring	
   program	
   satisfy	
   such	
   that	
   the	
   regulator	
   is	
   confident	
  
enough	
   in	
   the	
   results	
   to	
   make	
   a	
   determination	
   (e.g.	
   that	
   the	
   licensee	
   is/is	
   not	
  
abiding	
   by	
   the	
   terms	
   of	
   the	
   license,	
   that	
   indeed	
   there	
   are	
   no	
   significant	
   adverse	
  
effects,	
  etc.20?	
  	
  
	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
the	
  true	
  effect	
  E	
  is	
  greater	
  than	
  L*.	
  	
  Consequently,	
  evidence	
  consistent	
  with	
  the	
  
biological	
  hypothesis	
  is	
  that	
  which	
  leads	
  to	
  rejection	
  of	
  the	
  null,	
  i.e.	
  an	
  estimated	
  
effect	
  that	
  lies	
  sufficiently	
  below	
  the	
  threshold	
  L*	
  to	
  result	
  in	
  rejection	
  of	
  the	
  null,	
  
leading	
  to	
  the	
  inference	
  that	
  indeed,	
  the	
  effect	
  is	
  non-‐‑significant.	
  	
  	
  
	
  
Here	
  there	
  are	
  two	
  possible	
  errors:	
  (I)	
  a	
  true	
  null	
  might	
  be	
  rejected	
  (i.e.	
  in	
  
this	
  case,	
  on	
  the	
  basis	
  of	
  monitoring	
  results,	
  the	
  (true)	
  null	
  that	
  E	
  > L*	
  	
  is	
  rejected,	
  
leading	
  to	
  an	
  erroneous	
  inference	
  of	
  non-‐‑significant	
  effects);	
  or	
  (II)	
  a	
  false	
  null	
  might	
  
be	
  accepted,	
  that	
  is,	
  on	
  the	
  basis	
  of	
  the	
  monitoring	
  results,	
  the	
  (false)	
  null	
  that	
  E	
  >	
  L*	
  	
  
is	
  accepted,	
  leading	
  to	
  an	
  erroneous	
  inference	
  of	
  significant	
  effects.	
  These	
  two	
  errors	
  
are	
  negatively	
  related:	
  monitoring	
  programs	
  designed	
  to	
  reduce	
  Type	
  I	
  error	
  will	
  
necessarily	
  increase	
  Type	
  II	
  error,	
  and	
  vice	
  versa.	
  	
  As	
  such,	
  it	
  has	
  been	
  argued	
  
(cogently,	
  in	
  my	
  view)	
  that	
  the	
  determination	
  of	
  appropriate	
  error	
  thresholds	
  
requires	
  the	
  calculation	
  of	
  an	
  “optimal”	
  type	
  I	
  error	
  rate	
  that	
  is	
  based	
  on	
  the	
  relative	
  
costs	
  of	
  the	
  two	
  types	
  of	
  errors	
  (see,	
  for	
  example,	
  Mudge	
  J.F.	
  et	
  al.	
  (2012)	
  Setting	
  an	
  
optimal	
  α	
  that	
  minimizes	
  errors	
  in	
  null	
  hypothesis	
  significance	
  tests.	
  PLoS	
  ONE	
  7(2):	
  
e32734.	
  https://doi.org/10.1371/journal.pone.0032734)	
  
20	
  During	
  my	
  initial	
  workshop	
  remarks,	
  I	
  suggested	
  to	
  participants	
  they	
  distinguish	
  
two	
  sorts	
  of	
  claims:	
  “is”	
  claims,	
  claims	
  about	
  the	
  way	
  the	
  world	
  is,	
  or	
  was,	
  or	
  will	
  be;	
  
and	
  “ought”	
  claims,	
  claims	
  about	
  the	
  way	
  the	
  world	
  ought	
  to	
  be.	
  	
  In	
  1737,	
  the	
  
Scottish	
  philosopher	
  David	
  Hume	
  noted	
  that	
  (a)	
  there	
  is	
  a	
  universal	
  tendency	
  to	
  
conflate	
  these	
  two	
  types	
  of	
  claims;	
  and	
  (b)	
  that	
  there	
  is	
  no	
  logical	
  connection	
  
between	
  them	
  (that	
  is,	
  one	
  cannot	
  logically	
  derive	
  an	
  “ought”	
  claim	
  from	
  an	
  “is”	
  
claim).	
  	
  	
  
	
  
The	
  question	
  of	
  the	
  threshold	
  quality	
  of	
  a	
  monitoring	
  program	
  required	
  for	
  
regulatory	
  decision-‐‑making	
  depends	
  on	
  a	
  (usually	
  implicit)	
  evidentiary	
  standard	
  
(the	
  so-‐‑called	
  “standard	
  of	
  proof”	
  (SoP)).	
  	
  For	
  example,	
  how	
  strong	
  does	
  the	
  
evidence	
  need	
  to	
  be	
  of	
  the	
  truth	
  of	
  the	
  hypothesis	
  that	
  adult	
  LW	
  E&I	
  mortality	
  does	
  
not	
  exceed	
  some	
  value	
  X	
  before	
  a	
  regulatory	
  decision	
  (e.g.	
  FA	
  authorization)	
  should	
  
be	
  made	
  that	
  is	
  based,	
  at	
  least	
  in	
  part,	
  on	
  the	
  presumption	
  that	
  the	
  hypothesis	
  is	
  
true?	
  	
  
	
  
	
  What	
  constitutes	
  an	
  appropriate	
  SoP	
  is	
  an	
  archetypal	
  question	
  of	
  the	
  “ought”	
  
variety.	
  	
  If	
  the	
  regulator	
  considers	
  a	
  lower	
  SoP	
  (say,	
  something	
  akin	
  to	
  the	
  “balance	
  
of	
  probabilities”	
  standard	
  employed	
  in	
  the	
  civil	
  law)	
  appropriate,	
  then	
  the	
  required	
  
quality	
  of	
  the	
  monitoring	
  program	
  is	
  reduced	
  because	
  it	
  need	
  not	
  be	
  capable	
  of	
  
delivering	
  strong	
  evidence	
  that	
  the	
  hypothesis	
  	
  (say,	
  of	
  non-‐‑significant	
  adverse	
  
effects)	
  is	
  true.	
  	
  By	
  contrast,	
  if	
  the	
  regulator	
  considers	
  a	
  higher	
  standard	
  of	
  proof	
  
(say,	
  something	
  akin	
  to	
  the	
  “beyond	
  reasonable	
  doubt”	
  standard	
  employed	
  in	
  the	
  
criminal	
  law)	
  appropriate,	
  the	
  required	
  quality	
  of	
  the	
  monitoring	
  program	
  increases	
  
because	
  strong	
  evidence	
  of	
  the	
  truth	
  of	
  the	
  hypothesis	
  is	
  required	
  for	
  the	
  regulator	
  
to	
  render	
  a	
  decision	
  based	
  on	
  the	
  presumption	
  that,	
  in	
  fact,	
  it	
  is	
  true.	
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Resolution.	
  	
  The	
  Parties	
  agree	
  that	
  any	
  monitoring	
  program	
  (E&I	
  or	
  otherwise)	
  that	
  
is,	
   at	
   least	
   in	
   part,	
   designed	
   to	
   support	
   evidence-‐‑informed	
   regulatory	
   decision-‐‑
making	
  must	
  explicitly	
  specify	
  a	
  priori	
  (a)	
  the	
  hypotheses	
  that	
  are	
  to	
  be	
  tested	
  and	
  
(b)	
   the	
   associated	
   predictions	
   in	
   terms	
   of	
   mensurable	
   indicators.	
   	
   The	
   Parties	
   also	
  
agree	
  that	
  depending	
  on	
  both	
  the	
  regulatory	
  decision(s)	
  monitoring	
  is	
  supposed	
  to	
  
inform	
  (i.e.	
  the	
  regulatory	
  decision	
  context),	
  hypotheses,	
  the	
  associated	
  predictions	
  
and	
  the	
  requirements	
  of	
  the	
  monitoring	
  program	
  itself	
  may	
  vary.	
  	
  Finally,	
  the	
  Parties	
  
agree	
   that	
   the	
   requirements	
   of	
   a	
   monitoring	
   program	
   depend	
   on	
   the	
   hypotheses	
  
under	
   consideration,	
   the	
   regulatory	
   decision	
   context	
   and	
   the	
   standard	
   of	
   proof	
  
required	
  for	
  decision-‐‑making.	
  	
  
	
  
Facilitator	
   comment	
   on	
   the	
   resolution:	
   	
   The	
   above	
   notwithstanding,	
   the	
   workshop	
  
discussion	
   on	
   this	
   issue	
   suggests	
   to	
   me	
   that	
   the	
   Parties	
   may	
   well	
   differ	
   with	
   respect	
  
(a)	
  the	
  most	
  relevant/important/appropriate	
  hypotheses	
  to	
  be	
  tested	
  in	
  the	
  context	
  
of	
   specific	
   monitoring	
   programs	
   (e.g.	
   monitoring	
   under	
   the	
   NSCA,	
   monitoring	
   to	
  
support	
   a	
   FAA,	
   follow-‐‑up	
   monitoring	
   associated	
   with	
   an	
   environmental	
   assessment,	
  
etc.);	
  (b)	
  the	
  required	
  attributes	
  of	
  environmental	
  monitoring	
  programs	
  designed	
  to	
  
test	
  these	
  hypotheses21.	
  	
  Differences	
  of	
  opinion	
  with	
  respect	
  to	
  (b)	
  imply	
  in	
  turn	
  that	
  
the	
   Parties	
   may	
   differ	
   with	
   respect	
   to	
   perceived	
   differences	
   in	
   the	
   relative	
   “costs”	
   of	
  
Type	
   I	
   and	
   II	
   errors	
   and/or	
   the	
   required	
   standard	
   of	
   proof	
   required	
   to	
   justify	
   an	
  
inference	
  (e.g.	
  an	
  inference	
  of	
  non-‐‑significant	
  adverse	
  effects22.	
  
	
  
I	
   am	
   persuaded	
   here	
   that	
   a	
   necessary	
   condition	
   for	
   further	
   progress	
   in	
  
resolving	
   this	
   (and	
   related)	
   issues	
   is	
   that	
   the	
   Parties	
   consider	
   and	
   explicitly	
   specify:	
  
(a)	
  what	
  is,	
  in	
  their	
  view,	
  the	
  most	
  important/relevant/appropriate	
  biological	
  (and	
  
associated	
  statistical)	
   hypotheses	
  that	
  monitoring	
  programs	
  should	
  be	
  designed	
  to	
  
test;	
  (b)	
  the	
  costs	
  of	
  type	
  I	
  and	
  II	
  errors	
  with	
  respect	
  to	
  the	
  hypotheses	
  specified	
  in	
  
(a);	
  (c)	
  the	
  standard	
  of	
  proof	
  (SoP)	
  that	
  is,	
  in	
  the	
  eyes	
  of	
  each	
  Party23,	
  appropriate	
  to	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
21	
  These	
  attributes	
  determine	
  whether	
  a	
  candidate	
  monitoring	
  program	
  is	
  “fit	
  for	
  
purpose”.	
  	
  Clear,	
  a	
  monitoring	
  program	
  that	
  has	
  high	
  fitness	
  with	
  respect	
  to	
  the	
  
testing	
  of	
  hypothesis	
  A	
  need	
  not	
  be	
  fit	
  for	
  testing	
  hypothesis	
  B.	
  
22	
  See	
  footnote	
  20.	
  	
  What	
  constitutes	
  an	
  appropriate	
  SoP,	
  or	
  indeed,	
  an	
  appropriate	
  
hypothesis	
  to	
  test	
  in	
  the	
  first	
  place,	
  are	
  questions	
  of	
  (mostly)	
  the	
  “ought”	
  variety.	
  	
  
There	
  is	
  no	
  science	
  in	
  the	
  world	
  that	
  can	
  determine,	
  for	
  example,	
  what	
  an	
  
appropriate	
  SoP	
  for	
  hypothesis-‐‑testing	
  ought	
  to	
  be.	
  	
  	
  
23	
  I	
  note	
  here	
  that	
  although	
  CNSC	
  RegDoc-‐‑2.9.1	
  v.1.1	
  says	
  nothing	
  about	
  standards	
  of	
  
proof	
  per	
  se,	
  it	
  does	
  state	
  explicitly	
  that	
  in	
  discharging	
  its	
  statutory	
  duty	
  to	
  ensure	
  
the	
  environment	
  is	
  adequately	
  protected,	
  the	
  CNSC	
  shall	
  ensure	
  that	
  the	
  protection	
  
measures	
  implemented	
  by	
  licensees/applicants	
  “respect	
  the	
  precautionary	
  
approach”	
  (p.	
  6).	
  	
  
	
  
There	
  is	
  a	
  large	
  literature	
  on	
  how	
  precisely	
  the	
  precautionary	
  approach	
  
should	
  be	
  operationalized	
  in	
  decision-‐‑making,	
  but	
  at	
  least	
  one	
  such	
  
operationalization	
  holds	
  that	
  (a)	
  the	
  presumption	
  should	
  be	
  that	
  environmental	
  
effects	
  of	
  most	
  undertakings	
  (e.g.	
  the	
  operation	
  of	
  nuclear	
  generating	
  stations)	
  are	
  
ecologically	
  significant,	
  and	
  (b)	
  that	
  the	
  standard	
  of	
  proof	
  required	
  to	
  overcome	
  this	
  
presumption	
  is	
  high	
  (see,	
  for	
  example,	
  Findlay,	
  C.S.	
  and	
  Chalifour,	
  N.	
  2013.	
  	
  Science	
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the	
  testing	
  of	
  such	
  hypotheses	
  –	
  and	
  the	
  rationale	
  for	
  same;	
  and	
  (d)	
  the	
  attributes	
  of	
  
the	
   associated	
   monitoring	
   plan	
   sufficient	
   for	
   it	
   to	
   be	
   considered	
   “fit	
   for	
   purpose”,	
  
given	
  the	
  hypotheses	
  in	
  question	
  and	
  the	
  specified	
  SoP.	
  
	
  
	
  
Priority	
  Issue	
  3:	
  Cumulative	
  effects	
  assessment	
  (CEA)	
  
	
  
The	
   issue.	
   	
   Under	
   CEAA	
   (2012,	
   s.	
   19(1)(a)),	
   environmental	
   assessments	
   must	
  
consider	
   any	
   cumulative	
   environmental	
   effects	
   that	
   are	
   likely	
   to	
   result	
   from	
   the	
  
project	
   in	
   combination	
   with	
   the	
   environmental	
   effects	
   of	
   other	
   physical	
   activities	
  
that	
  have	
  been	
  or	
  will	
  be	
  carried	
  out.	
  	
  Cumulative	
  effects	
  have	
  three	
  distinct,	
  but	
  not	
  
independent,	
   dimensions:	
   (a)	
   cumulative	
   effects	
   over	
   space;	
   (b)	
   cumulative	
   effects	
  
over	
  time;	
  and	
  (c)	
  cumulative	
  effects	
  over	
  activities.	
  	
  
	
  
In	
  its	
  review	
  of	
  the	
  2012	
  EIMP,	
  SON	
  raised	
  concerns	
  about	
  population–level	
  
cumulative	
   effects	
   over	
   time	
   from	
   BNGS	
   operations,	
   as	
   well	
   about	
   the	
   apparent	
  
decision	
   (by	
  BNGS)	
  to	
  consider	
   the	
  significance	
  of	
   cumulative	
  effects	
  as	
  pertaining	
  
strictly	
  to	
  the	
  residual	
  effects	
  of	
  entrainment	
  and	
  impingement	
  as	
  a	
  result	
  of	
  BNGS	
  
Units	
  1-‐‑4	
  operations,	
  rather	
  than	
  considering	
  the	
  significance	
  of	
  these	
  effects	
  in	
  light	
  
of	
  other	
  BNGS-‐‑derived	
  stresses	
  (e.g.	
  thermal	
  pollution)	
  as	
  well	
  as	
  non	
  BNGS-‐‑derived	
  
effects	
  on	
  identified	
  VECs	
  (e.g.	
  commercial	
  LW	
  fisheries).	
  	
  More	
  generally,	
  SON	
  has	
  
concerns	
  that	
  environmental	
  monitoring	
  generally,	
  either	
  as	
  stipulated	
  in	
  EA	
  FUPs	
  
or	
   as	
   part	
   of	
   the	
   NSCA	
   regulatory	
   regime,	
   be	
   designed	
   in	
   such	
   a	
   manner	
   as	
   to	
  
provide	
  adequate	
  characterization	
  of	
  cumulative	
  effects	
  of	
  BNGS	
  operations.	
  
	
  
For	
   its	
   part,	
   CNSC	
   acknowledged	
   the	
   difficulties	
   and	
   associated	
   large	
  
uncertainties	
   in	
   CEA,	
   especially	
   at	
   the	
   level	
   of	
   individual	
   projects.	
   	
   Some	
   of	
   these	
  
difficulties	
   may	
   be	
   reduced	
   for	
   CEA	
   prosecuted	
   in	
   the	
   context	
   of	
   regional	
  
environmental	
   assessments	
   (REAs),	
   which	
   at	
   least	
   provide	
   opportunities	
   for	
   more	
  
appropriate	
   spatial	
   and	
   temporal	
   bounding	
   and	
   for	
   the	
   determination	
   of	
   baseline	
  
conditions.	
   	
   CNSC	
   noted,	
   however,	
   that	
   REAs	
   will	
   almost	
   certainly	
   impinge	
   upon	
  
areas	
   of	
   provincial	
   jurisdiction	
   or	
   authority,	
   and	
   as	
   such,	
   would	
   require	
   cooperation	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
and	
  the	
  scientific	
  method.	
  	
  Ch.	
  2	
  in	
  Science	
  Manual	
  for	
  Judges,	
  National	
  Judicial	
  
Institute,	
  pp.	
  137-‐‑139.	
  ,	
  available	
  at	
  https://www.nji-‐‑
inm.ca/index.cfm/publications/	
  (accessed	
  June	
  2,	
  2017)).	
  	
  Such	
  an	
  
operationalization	
  suggests	
  that,	
  in	
  the	
  case	
  of	
  E&I	
  monitoring	
  under	
  the	
  NSCA,	
  the	
  
CNSC	
  should	
  take	
  as	
  an	
  initial	
  hypothesis	
  that	
  indeed,	
  the	
  environment	
  is	
  not	
  being	
  
adequately	
  protected,	
  and	
  furthermore	
  require	
  a	
  high	
  standard	
  of	
  proof	
  for	
  the	
  
overturning	
  of	
  this	
  presumption.	
  	
  This	
  not	
  only	
  requires	
  specification	
  of	
  the	
  effect	
  
level	
  L*	
  above	
  which	
  constitutes	
  inadequate	
  protection,	
  but	
  also	
  the	
  design	
  of	
  a	
  
monitoring	
  plan	
  that	
  has	
  a	
  high	
  probability	
  of	
  detecting	
  true	
  effects	
  of	
  magnitude	
  L	
  <	
  
L*.	
  	
  I	
  note	
  in	
  passing	
  that	
  such	
  an	
  implementation	
  incentivizes	
  proponents	
  to	
  
develop	
  and	
  implement	
  robust	
  and	
  stringent	
  plans,	
  because	
  only	
  such	
  plans	
  can	
  
provide	
  the	
  evidence	
  required	
  to	
  exceed	
  the	
  (high)	
  SoP	
  and	
  overturn	
  the	
  
presumption.	
  	
  Other	
  operationalizations	
  of	
  the	
  precautionary	
  approach	
  are,	
  of	
  
course,	
  possible.	
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with	
   relevant	
   provincial	
   agencies24.	
   	
   	
   CNSC	
   also	
   noted	
   that	
   with	
   respect	
   to	
  
cumulative	
  effects	
  of	
  the	
  BNGS,	
  environmental	
  monitoring	
  under	
  the	
  NSCA	
  may	
  be	
  a	
  
better	
  vehicle	
  than	
  the	
  EIMP,	
  as	
  FAA	
  considers	
  only	
  the	
  effects	
  of	
  entrainment	
  and	
  
impingement.	
  	
  	
  
	
  
	
  	
  
	
  
Facilitator	
  comment	
  on	
  the	
  issue.	
   	
   There	
   is,	
   arguably,	
   no	
   element	
   of	
   environmental	
  
assessment	
  that	
  is	
  more	
  poorly	
  operationalized	
  and	
  prosecuted	
  than	
  CEA.	
  	
  	
  Not	
  only	
  
is	
   it	
   difficult	
   to	
   do,	
   it’s	
   difficult	
   even	
   to	
   characterize	
  it	
  in	
   the	
   first	
   instance.	
   	
   It	
   has	
  
been	
  argued	
  (cogently,	
  in	
  my	
  view)	
  that	
  however	
  well-‐‑intentioned,	
  high-‐‑quality	
  CEA	
  
cannot	
  be	
  done	
  in	
  the	
  context	
  of	
  project	
  EAs.	
  	
  This	
  common	
  perspective	
  among	
  EA	
  
stakeholders	
   has,	
   in	
   part,	
   contributed	
   to	
   the	
   recent	
   recommendation	
   that	
   federal	
  
impact	
  assessment	
  legislation	
  require	
  regional	
  EAs	
  where	
  cumulative	
  impacts	
  may	
  
occur	
   or	
   already	
   occur	
   on	
   federal	
   lands	
   or	
   where	
   there	
   are	
   potential	
   cumulative	
  
impacts	
  to	
  matters	
  of	
  federal	
  interest25.	
  
	
  
Resolution:	
  	
  The	
  Parties	
  agree	
  that	
  environmental	
  monitoring	
  at	
  the	
  BNGS,	
  whether	
  
specifically	
   focused	
   on	
   E&I	
   effects	
   or	
   on	
   environmental	
   effects	
   more	
   generally	
   (as	
  
would	
  be	
  the	
  case,	
  presumably,	
  under	
  the	
  NSCA	
  and	
  implemented	
  via	
  CNSC	
  RegDoc	
  -‐‑
2.9.1	
   v1.1),	
   should	
   provide	
   a	
   better	
   estimate	
   and	
   understanding	
   of	
   cumulative	
  
effects	
  over	
  time,	
  over	
  space,	
  and	
  over	
  activities.	
  	
  The	
  Parties	
  furthermore	
  agree	
  that	
  
it	
   is	
   both	
   appropriate	
   and	
   salutary	
   to	
   discuss	
   the	
   issue	
   of	
   what	
   constitutes	
   an	
  
appropriate	
   CEA	
   of	
   the	
   environmental	
   effects	
   of	
   the	
   BNGS.	
   	
   	
   	
   CNSC	
   agrees	
   that	
  
licensee	
  monitoring	
  may	
  provide	
  information	
  that	
  may	
  be	
  useful	
  in	
  CEA,	
  but	
  points	
  
out	
  that	
  such	
  monitoring	
  programs	
  are	
  based	
  on	
  Regulatory	
  Document	
  N288.4-‐‑1026,	
  
the	
  provisions	
  of	
  which	
  do	
  not	
  explicitly	
  address	
  cumulative	
  effects.	
  
	
  
Still	
  outstanding	
  are	
  two	
  issues:	
  (1)	
  by	
  what	
  process	
  should	
  this	
  consultation	
  
occur?	
  (2)	
  in	
  the	
  absence	
  of	
  same,	
  what	
  does	
  CNSC	
  do	
  in	
  the	
  mean	
  time	
  generally,	
  
and	
  more	
  specifically	
  with	
  respect	
  to	
  the	
  upcoming	
  FAA?	
  	
  	
  
	
  
Facilitator	
  comment	
  on	
  the	
  resolution.	
  	
  I	
  am	
  persuaded	
  that	
  further	
  progress	
  on	
  this	
  
issue	
   requires	
   that	
   the	
   Parties	
   explicitly	
   consider	
   and	
   discuss	
   together:	
   (a)	
   their	
  
respective	
   views	
   on	
   the	
   appropriate	
   spatiotemporal	
   bounding	
   for	
   adequate	
  
cumulative	
   effects	
   assessment	
   of	
   the	
   entrainment	
   and	
   impingement	
   effects	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
24	
  The	
  potential	
  advantages	
  to	
  both	
  provincial	
  and	
  federal	
  governments	
  of	
  a	
  
systematic	
  and	
  comprehensive	
  REA	
  regime	
  underlies	
  a	
  report	
  by	
  the	
  Canadian	
  
Council	
  of	
  Ministers	
  for	
  the	
  Environment	
  (CCME):	
  see	
  CCME	
  (2009)	
  Regional	
  
Strategic	
  Environmental	
  Assessment	
  in	
  Canada:	
  Principles	
  and	
  Guidance.	
  
Canadian	
  Council	
  of	
  Ministers	
  of	
  the	
  Environment,	
  Winnipeg,	
  MB	
  
(http://www.ccme.ca/files/Resources/enviro_assessment/rsea_principles_guidanc
e_e.pdf	
  ,	
  accessed	
  June	
  1,	
  2017)	
  
25	
  Final	
  Report	
  of	
  the	
  Expert	
  Panel	
  for	
  the	
  Review	
  of	
  Environmental	
  Assessment	
  
Processes	
  (2017),	
  Building	
  Common	
  Ground,	
  p.	
  6.	
  
26	
  N288.4-‐‑10	
  (R2015),	
  Environmental	
  monitoring	
  programs	
  at	
  Class	
  I	
  nuclear	
  
facilities	
  and	
  uranium	
  mines	
  and	
  mills	
  (Canadian	
  Standards	
  Association,	
  2010)	
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(minimally)	
  as	
  well	
  as	
  other	
  effects	
  (ideally)	
  of	
  the	
  BNGS;	
  (b)	
  the	
  set	
  of	
  relevant	
  past,	
  
current	
   or	
   potential	
   future	
   activities	
   that	
   should	
   be	
   considered	
   in	
   future	
   CEA	
   and	
  
associated	
  monitoring;	
  and	
  (c)	
  their	
  rationales/justification	
  for	
  (a)	
  and	
  (b).	
  	
  Such	
  a	
  
discussion	
  will,	
  at	
  the	
  very	
  least,	
  identify	
  specific	
  areas	
  of	
  agreement/disagreement	
  
between	
   the	
   Parties	
   and,	
   in	
   cases	
   of	
   disagreement,	
   hopefully	
   identify	
   whether	
   it	
  
arises	
   principally	
   from	
   differing	
   views	
   about	
   the	
   existing	
   scientific	
   evidence	
   (i.e.	
   “is”	
  
claims,	
   e.g.	
   whether	
   indeed	
   there	
   is	
   a	
   local,	
   semi-‐‑isolated	
   LW	
   population)	
   or	
  
differences	
  in	
  the	
  importance	
  attached	
  to	
  specific	
  values	
  (i.e.	
  “ought”	
  claims,	
  e.g.	
  that	
  
in	
   establishing	
   baseline	
   conditions	
   for	
   CEA,	
   bounding	
   in	
   time	
   should	
   take	
   into	
  
account	
   indigenous	
   knowledge	
   concerning	
   historical	
   whitefish	
   abundance	
   and	
  
factors	
  determining	
  changes	
  therein).	
  	
  
	
  
With	
   respect	
   to	
   the	
   second	
   question	
   raised	
   above	
   –	
   namely	
   the	
   upcoming	
  
FAA	
  –	
  see	
  Priority	
  Issue	
  5.1	
  below.	
  
	
  
	
  
Priority	
   Issue	
   4:	
   Definition	
   and	
   operational	
   characterization	
   of	
   and	
  
“significant”	
  (or	
  “minor”)	
  effects,	
  as	
  well	
  as	
  effects	
  and	
  monitoring	
  thresholds.	
  
	
  
The	
  issue(s):	
  	
  As	
  noted	
  above,	
  monitoring	
  plans	
  that	
  are,	
  at	
  least	
  in	
  part,	
  designed	
  to	
  
test	
   hypotheses	
   about	
   effects	
   must	
   make	
   explicit	
   the	
   range	
   of	
   monitoring	
   results	
  
that	
  are	
  (a)	
  consistent,	
  versus	
  (b)	
  inconsistent	
  with	
  the	
  hypotheses	
  in	
  question.	
  	
  In	
  
the	
  case	
  of	
  a	
  prediction	
  of,	
  say,	
  no	
  significant	
  adverse	
  effects,	
  this	
  means	
  specifying,	
  
a	
   priori,	
   a	
   maximum	
   effect	
   threshold	
   L*	
   that	
   distinguishes	
   “significant”	
   from	
   “non-‐‑
significant”	
  effects.	
  	
  Without	
  such	
  a	
  specification,	
  the	
  hypothesis	
  cannot	
  be	
  tested.	
  	
  
	
  
The	
  same	
  issue	
  arises	
  in	
  the	
  context	
  of	
  monitoring	
  thresholds.	
  For	
  example,	
  
the	
   2012	
   EIMP	
   states	
   that	
   “Operations	
   Phase	
   data	
   will	
   be	
   used	
   to	
   determine	
  
whether	
   proposed	
   effects	
   and	
   monitoring	
   thresholds	
   have	
   been	
   met,	
   and	
   will	
  
further	
  aid	
  in	
  recommending	
  if	
  additional,	
  longer	
  term	
  or	
  periodic	
  entrainment	
  and	
  
impingement	
  monitoring	
  should	
  be	
  undertaken27.”	
  	
  	
  
	
  
As	
  noted	
  in	
  the	
  2012	
  EIMP,	
  effects	
  thresholds	
  for	
  LW	
  and	
  DWS	
  	
  “had	
  not	
  been	
  
identified	
   nor	
   agreed	
   upon	
   with	
   stakeholders	
   and	
   agencies28.”	
   	
   Similarly,	
   the	
   EIMP	
  
does	
   not	
   include	
   a	
   threshold	
   for	
   E&I	
   monitoring,	
   though	
   it	
   does	
   indicate	
   that	
  
monitoring	
   would	
   be	
   discontinued	
   after	
   two	
   years	
   should	
   E&I	
   effects	
   estimates	
   “fall	
  
below	
  the	
  agreed	
  upon	
  threshold	
  (to	
  be	
  determined)	
  for	
  effect.”29.	
  	
  
	
  
SON’s	
  concerns	
  here	
  fall	
  into	
  two	
  classes.	
  	
  First,	
  there	
  is	
  the	
  general	
  concern	
  
that	
  establishment	
  of	
  effects	
  thresholds	
  is,	
  in	
  many	
  instances,	
  crucial	
  to	
  monitoring	
  
plan	
   design	
   and	
   implementation.	
   	
   For	
   example,	
   if	
   the	
   prediction	
   is	
   no	
   significant	
  
effect,	
  then	
  the	
  quality	
  (as	
  defined	
  in	
  Priority	
  Issue	
  2	
  above)	
  of	
  a	
  given	
  monitoring	
  
plan	
   design	
   depends	
   on	
   what	
   the	
   threshold	
   for	
   significance	
   L*	
   is	
  determined	
  to	
  be.	
  	
  
So	
  one	
  cannot	
  evaluate	
  the	
  quality	
  of	
  a	
  proposed	
  plan	
  unless	
  L*	
  is	
  specified.	
  	
  Yet	
  as	
  
noted	
  above,	
  L*	
  was	
  not	
  –	
  and	
  apparently	
  still	
  has	
  not	
  been	
  –determined.	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
27	
  Golder	
  Associates	
  (2012),	
  p.	
  2.	
  
28	
  Ibid.,	
  p.	
  37.	
  
29	
  Ibid.,	
  p.	
  40.	
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Second,	
   there	
   is	
   the	
   issue	
   of	
   whether	
   the	
   outcome	
   measure	
   for	
   which	
   an	
  
effect	
  threshold	
  L*	
  is	
  determined	
  is	
  appropriate.	
  	
  In	
  the	
  case	
  of	
  LW,	
  the	
  2012	
  EIMP	
  
identifies	
  this	
  outcome	
  measure	
  as	
  the	
  proportion	
  of	
  equivalent	
  adult	
  lake	
  whitefish	
  
E&I	
   mortality	
   relative	
   to	
   the	
   proposed	
   MNR	
   lake	
   whitefish	
   quota	
   in	
   QMA	
   4-‐‑4	
   for	
   the	
  
applicable	
   monitoring	
   year.”30.	
   	
   SON	
   has	
   grave	
   concerns	
   about	
   the	
   use	
   of	
   this	
  
outcome	
  measure	
  for	
  the	
  determination	
  of	
  effects	
  thresholds;	
  similar	
  concerns	
  were	
  
voiced	
   about	
   the	
   threshold	
   of	
   effect	
   for	
   STS	
   being	
   based	
   on	
   a	
   comparison	
   with	
  
existing	
   long-‐‑term	
   source	
   water	
   fish	
   assessment	
   data	
   or	
   established	
   through	
   the	
  
performance	
  of	
  annual	
  index	
  sampling	
  in	
  nearby	
  “source”	
  waters.	
  
	
  
For	
  its	
  part,	
  CNSC	
  was	
  of	
  the	
  view	
  that,	
  though	
  effects	
  thresholds	
  were	
  not	
  set	
  
in	
   the	
   2012	
   EIMP,	
   it	
   was	
   nonetheless	
   reasonable	
   that	
   determination	
   of	
   these	
  
thresholds	
   would	
   be	
   done	
   post-‐‑implementation	
   through	
   an	
   “adaptive	
   management”	
  
process31.	
   	
   On	
   the	
   issue	
   of	
   appropriateness	
   of	
   outcome	
   measures,	
   CNSC	
   indicated	
  
that	
   with	
   respect	
   to	
   LW,	
   it	
   (CNSC)	
   relied	
   upon	
   advice	
   and	
   recommendations	
   from	
  
the	
  Ontario	
  Ministry	
  of	
  Natural	
  Resources	
  and	
  Forests	
  (OMNRF)32.	
  
	
  
Facilitator	
   comment	
   on	
   the	
   issue.	
   	
   	
   	
   Effects	
   and	
   monitoring	
   thresholds	
   are	
   critical	
  
elements	
   of	
   an	
   environmental	
   monitoring	
   program,	
   with	
   implications	
   not	
   only	
   to	
  
the	
  design	
  and	
  implementation,	
  but	
  to	
  appropriate	
  adaptive	
  management	
  based	
  on	
  
monitoring	
  results	
  as	
  well	
  as	
  regulatory	
  decision-‐‑making.	
  	
  This	
  fact	
  was	
  recognized	
  	
  
in	
  the	
  2012	
  EIMP,	
  as	
  noted	
  above.	
  
	
  
Resolution:	
   Both	
   Parties	
   agree	
   that	
   the	
   determination	
   of	
   effects	
   and	
   monitoring	
  
thresholds	
  is	
  crucial	
  to	
  environmental	
  monitoring.	
  	
  Nonetheless,	
  there	
  would	
  appear	
  
to	
   be	
   at	
   least	
   some	
   differences	
   of	
   opinion	
   concerning:	
   (a)	
   the	
   appropriateness	
   of	
  
thresholds	
   that	
   were	
   identified	
   in	
   the	
   2012	
   EIMP;	
   (b)	
   the	
   basis,	
   method	
   and	
  
associated	
   rationale	
   for	
  the	
   selection	
   of	
   these	
   thresholds	
   initially;	
   and	
   (c)	
   the	
   extent	
  
to	
  which	
  adaptive	
  management	
  methods	
  could,	
  and	
  indeed	
  should,	
  be	
  employed	
  to	
  
adjust	
   thresholds	
   in	
   the	
   context	
   of	
   future	
   environmental	
   assessment	
   and/or	
  
environmental	
  monitoring.	
  
	
  
Facilitator	
   comment	
   on	
   the	
   issue:	
   Recommendations	
   on	
   how	
   these	
   apparent	
  
disagreements	
   might	
   be	
   at	
   least	
   clarified,	
   and	
   hopefully	
   resolved,	
   can	
   be	
   may	
   be	
  
found	
  in	
  section	
  III	
  of	
  the	
  report	
  below	
  (see	
  especially	
  Section	
  III,	
  Issue	
  2).	
  
	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
30	
  Ibid.,	
  p.	
  37.	
  
31	
  Or,	
  in	
  other	
  words,	
  the	
  failure	
  to	
  explicitly	
  identify	
  effects	
  and	
  monitoring	
  
thresholds	
  in	
  the	
  EIMP	
  was	
  not	
  a	
  “showstopper”,	
  given	
  the	
  commitment	
  to	
  
determine	
  thresholds	
  post	
  –implementation	
  via	
  ongoing	
  consultation	
  with	
  
stakeholders	
  and	
  relevant	
  government	
  agencies.	
  
32	
  At	
  the	
  workshop,	
  Dr.	
  Steve	
  Crawford	
  reported	
  that	
  as	
  a	
  consequence	
  of	
  ongoing	
  
differences	
  of	
  opinion	
  between	
  the	
  SON	
  and	
  OMNRF	
  concerning	
  a	
  number	
  of	
  
fisheries-‐‑related	
  issues,	
  there	
  is	
  now	
  a	
  joint	
  SON-‐‑OMNRF	
  forum	
  involving	
  an	
  
independent	
  science	
  facilitator	
  that	
  will,	
  hopefully,	
  help	
  resolve	
  some	
  of	
  these	
  
concerns.	
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Priority	
  Issue	
  4.1:	
  Adaptive	
  management	
  
	
  
The	
  issue.	
  Priority	
  Issue	
  4	
  prompted	
  animated	
  discussion	
  among	
  participants	
  about	
  
the	
  concept	
  of	
  adaptive	
  management,	
  specifically	
  with	
  respect	
  to	
  its	
  definition	
  and	
  
operationalization	
   and	
   appropriate	
   implementation,	
   both	
   in	
   the	
   context	
   of	
   E&I	
  
monitoring	
   and	
   environmental	
   effects	
   monitoring	
   more	
   generally.	
   	
   Both	
   Parties	
  
agree	
   that	
   any	
   definition/operationalization	
   and	
   implementation,	
   at	
   least	
   in	
   the	
  
context	
  of	
  environmental	
  monitoring,	
  should	
  provide	
  a	
  means	
  by	
  which	
  information	
  
accrued	
  from	
  systematic	
  and	
  rigorous	
  monitoring	
  is	
  used	
  (1)	
  to	
  evaluate	
  the	
  success	
  
(or	
  lack	
  thereof)	
  of	
  current	
  mitigation	
  measures	
  and,	
  where	
  indicated,	
  support	
  the	
  
development	
  of	
  additional	
  mitigation	
  measures	
  or	
  offsets;	
  (2)	
  to	
  modify	
  elements	
  of	
  
the	
   monitoring	
   program	
   itself;	
   and	
   (3)	
   appropriately	
   in	
   regulatory	
   decision-‐‑making.	
  	
  	
  
Where	
   the	
   Parties	
   apparently	
   disagree	
   is	
   with	
   respect	
   to	
   (a)	
   what	
   adaptive	
  
management	
   means,	
   and	
   what	
   it	
   implies,	
   at	
   least	
   in	
   the	
   context	
   of	
   environmental	
  
monitoring,	
  and	
  possibly	
  more	
  generally.	
  
	
  
Facilitator	
   comment	
   on	
   the	
   issue:	
   	
   At	
   the	
   workshop,	
   I	
   noted	
   that	
   notwithstanding	
  
potentially	
   different	
   views	
   on	
   what	
   adaptive	
   management	
   means	
   in	
   the	
   context	
   of	
  
environmental	
   monitoring	
   (and	
   regulatory	
   decision-‐‑making	
   based	
   on	
   the	
   results	
  
thereof)	
   one	
   needs	
   to	
   be	
   clear,	
   at	
   the	
   outset:	
   (a)	
   what	
   elements	
   of	
   a	
   monitoring	
  
program	
   it	
   is	
   both	
   reasonable	
   and	
   appropriate	
   to	
   adaptively	
   manage;	
   and	
   (b)	
   for	
  
those	
  elements	
  that	
  are	
  determined	
  to	
  be	
  subject	
  to	
  adaptive	
  management,	
  how	
  they	
  
will	
  be	
  adaptively	
  managed.	
  
	
  
The	
  failure	
  of	
  proponents	
  to	
  explicitly	
  consider	
  (a)	
  and	
  (b)	
  at	
  both	
  the	
  design	
  
and	
  implementation	
  stages	
  of	
  environmental	
  monitoring	
  programs	
  has,	
  in	
  part,	
  led	
  
to	
   the	
   pervasive	
   tendency	
   of	
   both	
   proponents	
   and	
   regulators	
   to	
   regard	
   adaptive	
  
management	
   as	
   the	
   default	
   method	
   for	
   dealing	
   with	
   all	
   manner	
   of	
   scientific	
  
uncertainty33.	
   	
   For	
   example,	
   the	
   recent	
   review	
   of	
   the	
   federal	
   environmental	
  
assessment	
   process	
   notes	
   that	
   adaptive	
   management	
   is	
   poorly	
   operationalized	
   in	
  
the	
   federal	
   EA	
   process,	
   a	
   problem	
   that	
   often	
   leads	
   to	
   its	
   inappropriate	
   use	
   by	
  
proponents	
  as	
  a	
  means	
  of	
  avoiding	
  mitigation34.	
  	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
33	
  For	
  a	
  comprehensive	
  and	
  lucid	
  treatment	
  of	
  this	
  and	
  related	
  issues,	
  see	
  the	
  
January	
  2,	
  2017	
  submission,	
  by	
  M.	
  Olszynski	
  and	
  A.	
  Kwasniak	
  to	
  the	
  federal	
  EA	
  
review	
  panel,	
  available	
  at:	
  http://eareview-‐‑examenee.ca/wp-‐‑
content/uploads/uploaded_files/EA_Review_MONITORING_PAPEROlszynskiKwasni
ak.pdf	
  	
  (accessed	
  June	
  5,	
  2017).	
  	
  	
  CNSC	
  also	
  pointed	
  out	
  that	
  deferring	
  the	
  threshold	
  
issue	
  allowed	
  monitoring	
  to	
  proceed	
  without	
  delay.	
  	
  While	
  delays	
  in	
  monitoring	
  
certainly	
  have	
  attendant	
  benefits,	
  these	
  benefits	
  need	
  to	
  be	
  balanced	
  against	
  the	
  
costs	
  (e.g.	
  insufficiently	
  robust	
  and	
  powerful	
  sampling	
  designs)	
  of	
  implementation	
  
without	
  first	
  addressing	
  the	
  issue.	
  
34	
  Final	
  Report	
  of	
  the	
  Expert	
  Panel	
  for	
  the	
  Review	
  of	
  Environmental	
  Assessment	
  
Processes	
  (2017),	
  Building	
  Common	
  Ground,	
  p.	
  42.	
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Yet	
   adaptive	
   management	
   is	
   an	
   important	
   approach	
   for	
   dealing	
   with	
  
scientific	
   uncertainty.	
   CEAA	
   (2002,	
   s.	
   38(5))	
   noted	
   that	
   “…results	
   of	
   follow-‐‑up	
  
programs	
   may	
   be	
   used	
   for	
   implementing	
   adaptive	
   management	
   measures	
   or	
   for	
  
improving	
   the	
   quality	
   of	
   future	
   environmental	
   assessments”	
   and	
   indeed,	
   provided	
   a	
  
corresponding	
   operational	
   policy	
   statement35,	
   no	
   such	
   provision	
   exist	
   in	
   CEAA	
  
(2012)36.	
   	
   Although	
   the	
   NSCA	
   itself	
   makes	
   no	
   reference	
   to	
   adaptive	
   management,	
  
RegDoc	
  -‐‑2.9.1	
  explicitly	
  cites	
  adaptive	
  management	
  as	
  a	
  core	
  underlying	
  principle	
  of	
  
environmental	
   protection,	
   particularly	
   as	
   concerns	
   the	
   identification	
   and	
  
“implementation	
  of	
  new	
  or	
  modified	
  mitigation	
  measures	
  over	
  the	
  life	
  of	
  a	
  project	
  to	
  
address	
  unanticipated	
  environmental	
  effects.”	
  37	
  (RegDoc	
  2-‐‑9.1,	
  p.	
  56)	
  
	
  
Resolution:	
  	
  The	
  Parties	
  agree	
  that	
  it	
  would	
  be	
  both	
  useful	
  and	
  salutary	
  to	
   convene	
  a	
  
forum	
   in	
   which	
   they	
   attempt	
   to	
   arrive	
   at	
   a	
   consensual	
   (a)	
   definition	
   and	
   meaning	
   of	
  
adaptive	
   management	
   in	
   the	
   context	
   of	
   environmental	
   monitoring	
   (and	
   regulatory	
  
decision-‐‑making	
   based	
   in	
   part	
   on	
   the	
   results	
   thereof);	
   (b)	
   determination	
   of	
   what	
  
elements	
   of	
   environmental	
   monitoring	
   programs	
   (E&I	
   and/or	
   otherwise)	
   for	
   the	
  
BNGS	
   should	
   be	
   adaptively	
   managed;	
   and	
   (c)	
   determination	
   of	
   how	
   these	
  
components/elements	
  should	
  be	
  adaptively	
  managed.	
  
	
  
Priority	
   Issue	
   5.1:	
   	
   Quality	
   of	
   the	
   2012	
   EIMP,	
   the	
   reliability	
   of	
   E&I	
   estimates	
  
derived	
   therefrom,	
   and	
   implications	
   to	
   the	
   Fisheries	
   Act	
   Authorization	
  
application	
  by	
  the	
  proponent.	
  
	
  
The	
  issue(s):	
   	
   The	
   final	
   pre-‐‑workshop	
   report	
   included	
   a	
   broad	
   range	
   of	
   additional	
  
issues,	
   ranging	
   from	
   entrainment	
   and	
   impingement	
   operational	
   definition	
   and	
  
characterization	
   (Priority	
   issue	
   6)	
   to	
   E&I	
   mortality	
   estimation	
   (Priority	
   issue	
   12),	
  
that,	
  from	
  SON’s	
  perspective,	
  have	
  undermined	
  the	
  ability	
  of	
  the	
  EIMP	
  to	
  generate	
  
appropriate	
   and	
   accurate	
   estimates	
   of	
   the	
   E&I	
   effects	
   of	
   the	
   refurbishment	
   for	
   life	
  
extension	
  and	
  continued	
  operations	
  of	
  BNGS	
  Units	
  1-‐‑4.	
  	
  SON	
  is	
  especially	
  concerned	
  
that	
   -‐‑	
   	
   these	
   issues	
   notwithstanding	
  -‐‑	
   the	
   proponent’s	
   FAA	
   application	
   is	
   apparently	
  
based	
  on	
  estimates	
  from	
  the	
  2013	
  and	
  2014	
  EIMP	
  results	
  and	
  associated	
  inferences,	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
35	
  Canadian	
  Environmental	
  Assessment	
  Agency	
  (2009)	
  Adaptive	
  Management	
  
Measures	
  under	
  the	
  Canadian	
  Environmental	
  Assessment	
  Act.	
  	
  Report	
  978-‐‑1-‐‑100-‐‑
12062-‐‑1	
  ISBN:	
  En106-‐‑83/2009E,	
  available	
  at:	
  
http://www.ceaa.gc.ca/Content/5/0/1/50139251-‐‑2FE4-‐‑4873-‐‑B6A1-‐‑
A190C103333D/Adaptive_Management_Measures_under_the_CEAA.pdf	
  	
  	
  (accessed	
  
June	
  4,	
  2017).	
  
36	
  Nonetheless,	
  both	
  proponents	
  and	
  regulators	
  continue	
  to	
  rely	
  on	
  adaptive	
  
management	
  in	
  FUPs	
  under	
  CEAA	
  (2012)	
  –	
  see	
  M.	
  Olszynski	
  and	
  A.	
  Kwasniak	
  (2017)	
  
in	
  footnote	
  26,	
  p.	
  5.	
  	
  
37	
  Presumably	
  such	
  “unanticipated	
  effects”	
  come	
  to	
  light	
  through	
  on-‐‑going	
  
environmental	
  monitoring.	
  	
  Additional	
  or	
  new	
  mitigation	
  measures	
  would	
  also	
  be	
  
indicated	
  if	
  monitoring	
  identified	
  effects	
  greater	
  than	
  those	
  under	
  which	
  licenses	
  or	
  
authorizations	
  were	
  granted.	
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in	
   particular,	
   an	
   estimate	
   of	
   annual	
   E&I	
   LW	
   adult	
   equivalent	
   mortality	
   of	
   397	
   fish.	
  	
  
From	
  SON’s	
  perspective,	
  the	
  issues	
  it	
  identified	
  with	
  the	
  (implemented)	
  2012	
  EIMP	
  
render	
   any	
   such	
   estimate	
   unreliable.	
   	
   In	
   light	
   of	
   this	
   unreliability	
   and	
   CNSC’s	
  
commitment	
   to	
   the	
   precautionary	
   principle	
   in	
   decision-‐‑making,	
   SON	
   believes	
   that	
  
there	
  is,	
  at	
  present,	
  insufficient	
  evidence	
  to	
  support	
  a	
  FAA	
  recommendation	
  by	
  CNSC	
  
under	
   the	
   terms	
   of	
   the	
   2013	
   DFO/CNSC	
   MOU.	
   	
   As	
   such,	
   SON	
   believes	
   that	
  
consideration	
   of	
   FAA	
   should	
   be	
   deferred	
   until	
   such	
   time	
   as	
   the	
   implications	
   of	
   the	
  
(what	
  it	
  considers)	
  important	
  shortcomings	
  and	
  limitations	
  of	
  the	
  2012	
  EIMP	
  to	
  E&I	
  
effects	
  estimates	
  are	
  thoroughly	
  explored.	
  
	
  
For	
  its	
  part,	
  CNSC	
  pointed	
  out	
  that:	
  	
  
	
  
(a)   there	
  is	
  a	
  real	
  interest,	
  on	
  both	
  the	
  part	
  of	
  government	
  and	
  the	
  public,	
  in	
  swiftly	
  
bringing	
  existing	
  nuclear	
  facilities	
  into	
  compliance	
  with	
  the	
  provisions	
  specified	
  
in	
  the	
  2013	
  CNSC/DFO	
  MOU	
  pursuant	
  to	
  the	
  Fisheries	
  Act	
  amendments	
  of	
  2012;	
  	
  
	
  
(b)   notwithstanding	
   the	
   fact	
   that	
   E&I	
   effects	
   based	
   on	
   the	
   2012	
   EIMP	
   may	
   be	
  
underestimated,	
   these	
   effects	
   would	
   be	
   considered	
   “serious	
   harm”	
   under	
   the	
  
Fisheries	
   Act,	
   and	
   therefore	
   must	
   be	
   offset	
   if	
   authorized.	
   	
   Deferring	
  
authorization	
   means	
   delaying	
   offsetting,	
   with	
   potential	
   consequences	
   to	
  
population	
  dynamics	
  of	
  DWS,	
  STS	
  and	
  (especially)	
  LW;	
  
	
  
(c)   In	
  principle	
  at	
  least,	
  CNSC	
  could	
  require	
  the	
  uncertainty	
  arising	
  from	
  potential	
  
unreliability	
  of	
  E&I	
  effects	
  estimates	
  (and	
  in	
  particular,	
  their	
  underestimation)	
  
based	
   on	
   2012	
   EIMP	
   results	
   to	
   be	
   addressed	
   in	
   the	
   proponent’s	
   FAA	
  
application.	
  	
  
	
  
Facilitator	
  comment	
  on	
  the	
  issue:	
  	
  There	
  are	
  at	
  least	
  two	
  unanswered	
  but	
  potentially	
  
important	
  questions	
  the	
  Parties	
  might	
  wish	
  to	
  consider	
  here:	
  	
  
	
  
(1)	
  the	
  shortcomings	
  and	
  limitations	
  of	
  the	
  2012	
  EIMP	
  identified	
  by	
  the	
  SON	
  have	
  
resulted	
   in	
   how	
   large	
   an	
   underestimate	
   of	
   the	
   true	
   E&I	
   effects?	
   I	
   note	
   that	
  
implementation	
   of	
   CNSC’s	
   suggestion	
   (c)	
   above	
   requires	
   that	
   this	
   question	
   be	
  
answered,	
  at	
  least	
  at	
  some	
  level;	
  
	
  
	
  (2)	
   what	
   are	
   the	
   implications	
   to	
   CNSC’s	
   discharging	
   its	
   regulatory	
   responsibilities	
  
with	
   respect	
   to	
   BNGS	
   if	
   it	
   proceeds	
   with	
   a	
   FAA,	
   notwithstanding	
   SON’s	
   concerns?	
  	
  
Doing	
   so	
   would	
   seem	
   to	
   imply	
   that	
   the	
   2012	
   EIMP,	
   as	
   implemented,	
   was	
   “good	
  
enough”;	
   does	
   this	
   not	
   constrain	
   CNSC’s	
   ability	
   to	
   require	
   future	
   changes	
   of	
   the	
  
proponent	
   (“It	
   was	
   good	
   enough	
   in	
   2012!	
   	
   So	
   why	
   are	
   you	
   asking	
   making	
   us	
   change	
  
it	
  now?	
  	
  If	
  you	
  didn’t	
  think	
  it	
  was	
  good	
  enough	
  then,	
  why	
  did	
  you	
  approve	
  it?”)38	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
38	
  CNSC	
  has	
  pointed	
  out	
  that	
  while	
  there	
  may	
  be	
  some	
  concern	
  about	
  precedent,	
  ,	
  in	
  
exercising	
  due	
  diligence	
  it	
  is	
  fully	
  empowered	
  –	
  indeed	
  required	
  –	
  to	
  consider	
  the	
  
implications	
  to	
  operations,	
  monitoring	
  etc.	
  should	
  new	
  information	
  and	
  data	
  
indicate	
  that	
  previous	
  conclusions,	
  and	
  decisions	
  arising	
  therefrom,	
  must	
  be	
  
reconsidered.	
  	
  I	
  am	
  grateful	
  to	
  Jeff	
  Stephenson	
  for	
  making	
  this	
  point.	
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Resolution:	
   	
   The	
   Parties	
   agree	
   that:	
   (a)	
   CNSC	
   will	
   investigate	
   the	
   possibility	
   of	
  
delaying	
  the	
  FAA	
  application	
  process;	
  (b)	
  SON	
  will	
  support	
  any	
  request	
  for	
  delay	
  or	
  
deferral.	
   	
   In	
   the	
   interim,	
   the	
   Parties	
   agree	
   to	
   a	
   forum	
   that	
   would	
   consider,	
   among	
  
other	
  things:	
  	
  
	
  
(1)   the	
  degree	
  to	
  which	
  estimates	
  of	
  E&I	
  effects	
  might	
  plausibly	
  have	
  been	
  –	
  and	
  
perhaps	
   continue	
   to	
   be	
   -‐‑	
   	
   underestimated,	
   in	
   light	
   of	
   identified	
  
shortcomings/limitations	
   of	
   the	
   EIMP,	
   as	
   well	
   as	
   the	
   implications	
   of	
   any	
  
such	
  estimates	
  to	
  the	
  FAA	
  process39.	
  
(2)   SON’s	
   concerns	
   with	
   provincial	
   fisheries	
   quotas,	
   and	
   the	
   potential	
  
implications	
  of	
  same	
  to	
  E&I	
  monitoring	
  and	
  Fisheries	
  Act	
  authorizations.	
  
(3)   the	
   issue	
   of	
   the	
   threshold	
   adequacy	
   and	
   reliability	
   of	
   E&I	
   monitoring	
   data	
  
(and	
   inferences	
   therefrom)	
   specifically,	
   as	
   well	
   as	
   NSCA-‐‑	
   related	
  
environmental	
   monitoring	
   data	
   more	
   generally,	
   required	
   to	
   support	
  
regulatory	
  decision-‐‑making;	
  and	
  
(4)   the	
   state	
   of	
   existing	
   knowledge,	
   both	
   western	
   scientific	
   and	
   indigenous,	
  on	
  
E&I	
   effects,	
   and	
   how	
   this	
   ought	
  to	
   properly	
   be	
   reflected	
   in	
   future	
   BNGS	
   (and	
  
potentially	
   other	
   nuclear	
   generating	
   facilities)	
   environmental	
   assessments,	
  
monitoring	
  plans,	
  and	
  regulatory	
  decision-‐‑making.	
  
	
  
	
  
III.   CONCLUSIONS	
  AND	
  RECOMMENDATIONS	
  
	
  
The	
  May	
  25th	
  workshop	
  made	
  some	
  progress	
  on	
  a	
  number	
  of	
  SON/CNSC	
  concerns.	
  	
  
Perhaps	
  more	
  importantly,	
  there	
  was	
  genuine	
  interest	
  expressed	
  by	
  both	
  Parties	
  in	
  
continued	
  discussion	
  to	
  at	
  least	
  clarify	
  -‐‑	
   and	
  hopefully	
  resolve	
  -‐‑	
   outstanding	
  issues.	
  	
  
It	
   was	
   proposed	
   that	
   such	
   discussions	
   might	
   best	
   take	
   place	
   in	
   the	
   context	
   of	
  
sessions	
  that	
  would	
  focus	
  on	
  a	
  comparatively	
  narrow	
  range	
  of	
  issues.	
  There	
  was	
  a	
  
strong	
  feeling	
  by	
  both	
  Parties	
  that	
  issue-‐‑specific	
  sessions	
  would	
  allow	
  not	
  only	
  for	
  
focused	
   discussion	
   but	
   would	
   allow	
   session	
   organizers	
   to	
   identify	
   particular	
  
required	
   areas	
   of	
   expertise	
   and	
   solicit	
   input	
   or	
   participation	
   from	
   relevant	
  
institutions	
  and/or	
  experts	
  (e.g.	
  fisheries	
  scientists	
  from	
  DFO	
  or	
  OMNRF)	
  
	
  
To	
  this	
  end,	
  SON/CNSC	
  might	
  wish	
  to	
  consider	
  the	
  following	
  focus	
  topics:	
  	
  
	
  
Issue	
   1:	
   Site-‐‑specific	
   implementation	
   of	
   CNSC	
   regulatory	
   decision-‐‑making	
   framework	
  
for	
  environmental	
  effects	
  of	
  the	
  BNGS	
  
	
  
This	
   session	
   would	
   focus	
   on	
   the	
   site-‐‑specific	
   application,	
   operationalization	
   and	
  
implementation	
   of	
   the	
   existing	
   CNSC	
   regulatory	
   and	
   decision-‐‑making	
   framework	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
39	
  The	
  issue	
  of	
  the	
  extent	
  to	
  which	
  estimates	
  of	
  annual	
  mortality	
  are	
  likely	
  to	
  be	
  
underestimated	
  is	
  critical	
  to	
  Fisheries	
  Act	
  authorization.	
  	
  The	
  FAA	
  allows	
  for	
  the	
  
stipulation	
  of	
  enhanced	
  offsets	
  to	
  account	
  for	
  the	
  risk	
  of	
  overestimation.	
  	
  Estimation	
  
of	
  the	
  required	
  enhancement	
  therefore	
  requires	
  an	
  estimate	
  of	
  the	
  extent	
  to	
  which	
  
annual	
  mortality	
  is	
  likely	
  to	
  have	
  been	
  underestimated.	
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with	
  respect	
  to	
  the	
  environmental	
  effects	
  of	
  the	
  BNGS,	
  with	
  particular	
  focus	
  on	
  the	
  
current	
   and	
   contemplated	
   future	
   suite	
   of	
   regulatory	
   documents,	
   standards,	
   and	
  
guidelines	
  Such	
  a	
  session	
  might,	
  for	
  example,	
  include:	
  
	
  
(a)   A	
   presentation	
   by	
   CNSC	
   on	
   the	
   set	
   of	
   policies,	
   guidelines	
   and	
   regulatory	
  
documents	
   that	
   are	
   currently,	
   or	
   likely	
   will	
   be,	
   employed	
   in	
   future	
   decision-‐‑
making;	
  the	
  “tests”40	
  that	
  such	
  guidelines,	
  policies	
  or	
  standards	
  give	
  rise	
  to;	
  and	
  
how	
   CNSC	
   goes	
   about	
   determining	
   the	
   extent	
   to	
   which	
   an	
   authorization	
   or	
  
license	
  application	
  satisfies	
  these	
  tests;	
  and	
  the	
  weight	
  ascribed	
  to	
  these	
  tests	
  in	
  
decision-‐‑making.	
  
(b)   Presentations	
  by	
  CNSC	
  on	
  what	
  site-‐‑specific	
  factors	
  are	
  considered	
  with	
  respect	
  
to	
   the	
   local	
   (i.e.	
   BNGS)	
   application	
   or	
   implementation	
   of	
   the	
   general	
   decision-‐‑
making	
  framework	
  described	
  in	
  (a),	
  and	
  the	
  weight	
  ascribed	
  to	
  such	
  factors.	
  
(c)   An	
   open	
   discussion	
   between	
   the	
   Parties	
   that	
   would	
   focus	
   on	
   (i)	
   the	
   extent	
   to	
  
which	
   the	
   current	
   or	
   contemplated	
   regulatory	
   framework	
   and	
   associated	
  
regulatory	
  tests	
  is	
  sufficiently	
  protective	
  of	
  identified	
  environmental	
  values;	
  (ii)	
  
what	
  modifications	
  to	
  existing	
  tests,	
  or	
  what	
  additional	
  tests,	
  would	
  be	
  required	
  
to	
   ensure	
   sufficiently	
   rigorous	
   and	
   comprehensive	
   environmental	
   protections	
  
at	
   the	
   BNGS	
   site;	
   and	
   (iii)	
   the	
   extent	
   to	
   which	
   these	
   potential	
   modifications	
  
satisfy	
   other	
   important	
   operational	
   and	
   administrative	
   criteria,	
   e.g.	
   respect	
  
CNSC’s	
   legal	
   responsibilities,	
   conforms	
   to	
   the	
   principles	
   laid	
   out	
   in	
   CNSC	
  
REGDOC-‐‑2.9.1,	
  Environmental	
   Protection:	
   Environmental	
   Principles,	
   Assessments	
  
and	
   Protection	
   Measures,	
   and	
   are	
   sensitive	
   to	
   the	
   logistical	
   and	
   other	
  
constraints	
  under	
  which	
  CNSC	
  and	
  its	
  staff	
  labour.	
  	
  
	
  
	
  
Issue	
   2:	
   	
   The	
   role	
   and	
   application	
   of	
   the	
   scientific	
   method	
   in	
   environmental	
  
monitoring.	
  
	
  
As	
   noted	
   in	
   Priority	
   Issue	
   2	
   above,	
   the	
   Parties	
   agree	
   that	
   any	
   monitoring	
   program	
  
designed	
   to	
   support	
   evidence-‐‑informed	
   regulatory	
   decision-‐‑making	
   must	
   specify	
  
the	
   hypotheses	
   that	
   are	
   to	
   be	
   tested,	
   as	
   well	
   as	
   the	
   associated	
   predictions.	
   	
   This	
  
session	
  would	
  attempt	
  to	
  come	
  to	
  an	
  agreement	
  between	
  the	
  Parties	
  concerning:	
  
	
  
(a)   the	
  set	
  of	
  ecological	
  or	
  biological	
  hypotheses	
  that	
  should	
  be	
  the	
  focus	
  of	
  
environmental	
   monitoring	
   in	
   general	
   (as	
   might	
   be	
   carried	
   out,	
   e.g.	
   under	
  
the	
   NSCA)	
   or	
   E&I	
   monitoring	
   specifically	
   at	
   the	
   BNGS,	
   as	
   well	
   as	
   the	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
40	
  I	
  use	
  “regulatory	
  test”	
  here	
  in	
  its	
  broadest	
  sense.	
  	
  Clearly,	
  one	
  such	
  class	
  of	
  tests	
  is	
  
those	
  that	
  might	
  be	
  employed	
  to	
  evaluate	
  compliance	
  (e.g.	
  with	
  the	
  terms	
  of	
  a	
  
license	
  or	
  authorization).	
  	
  Another	
  might	
  evaluate	
  the	
  extent	
  to	
  which	
  a	
  proposed	
  
environmental	
  monitoring	
  plan	
  is	
  of	
  sufficient	
  quality	
  so	
  as	
  to	
  satisfy	
  suggested	
  
standards	
  of	
  proof	
  as	
  articulated	
  in,	
  e.g.	
  policy	
  guidelines.	
  	
  	
  Such	
  tests	
  are	
  generally	
  
required	
  at	
  a	
  greater	
  resolution	
  (“granularity”)	
  than	
  standard	
  regulatory	
  
compliance	
  tests.	
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associated	
   statistical	
   null	
   hypotheses	
   (where	
   relevant)	
   and	
  
ecological/biological/statistical	
  predictions41.	
  
(b)   the	
   appropriate	
   burdens	
   and	
   standard	
   of	
   proof	
   for	
   the	
   testing	
   of	
   the	
  
hypotheses	
  given	
  in	
  (a)	
  -‐‑	
  	
  and	
  the	
  associated	
  rationales;	
  
(c)   criteria	
   for	
   determination	
   of	
   both	
   effects	
   thresholds	
   and	
   monitoring	
  
thresholds,	
   and	
   application	
   of	
   these	
   criteria	
   to	
   determine	
   appropriate	
  
thresholds;	
  	
  
(d)   the	
   threshold	
   adequacy	
   and	
   reliability	
   of	
   environmental	
   monitoring	
  
results	
   (whether	
   from	
   E&I	
   specifically,	
   or	
   from	
   more	
   general	
  
environmental	
   monitoring)	
   that	
   is/ought	
   to	
   be	
   required	
   to	
   support	
  
regulatory	
  decision-‐‑making,	
  given	
  (a)	
  -‐‑	
  (c);	
  and	
  
(e)   the	
  implications	
  of	
  (a)-‐‑(d)	
  to	
  the	
  EIMP	
  currently	
  in	
  force.	
  	
  That	
  is,	
  if,	
  for	
  
example,	
   the	
   Parties	
   come	
   to	
   agreement	
   on	
   the	
   issue	
   of	
   an	
   appropriate	
  
standard	
   of	
   proof,	
   the	
   implications	
   of	
   this	
   standard	
   should	
   be	
  
operationalized	
  by	
  means	
  of	
  prescriptive	
  recommendations	
  for	
  revision	
  
of	
  the	
  current	
  EIMP.	
  	
  
	
  
Issue	
  3:	
  Cumulative	
  environmental	
  effects	
  assessment	
  of	
  the	
  BNGS	
  	
  
	
  
During	
  the	
  workshop,	
  the	
  Parties	
  that	
  environmental	
  monitoring	
  at	
  the	
  BNGS	
  should	
  
provide	
   a	
   better	
   estimate	
   of	
   cumulative	
   effects	
   over	
   time,	
   over	
   space,	
   and	
   over	
  
activities.	
  	
  How	
  such	
  estimates	
  might	
  best	
  be	
  obtained	
  was	
  considered	
  an	
  important	
  
issue,	
  but	
  one	
  for	
  which	
  there	
  was	
  insufficient	
  time	
  to	
  thrash	
  out.	
  	
  Further	
  progress	
  
on	
  this	
  issue	
  will	
  require	
  the	
  Parties	
  to:	
  
	
  
(a)  Present	
  their	
  respective	
  views	
  on	
  the	
  appropriate	
  spatiotemporal	
  bounding	
  for	
  
adequate	
  cumulative	
  effects	
  assessment	
  of	
  the	
  E&I	
  effects	
  (minimally)	
  as	
  well	
  as	
  
other	
  effects	
  (ideally)	
  of	
  the	
  BNGS,	
  as	
  well	
  as	
  the	
  underlying	
  rationale	
  for	
  same;	
  	
  
(b)  Specify	
  the	
  set	
  of	
  relevant	
  past,	
  current	
  or	
  potential	
  future	
  activities	
  that	
  should,	
  
in	
  their	
  view,	
  be	
  considered	
  in	
  CEA	
  and	
  associated	
  monitoring42;	
  	
  
(c)  Consider	
   the	
   implications	
   of	
   (a)	
   and	
   (b)	
   to	
   project	
   versus	
   regional	
  
environmental	
  assessment.	
  	
  Of	
  particular	
  importance	
  here	
  would	
  be	
  the	
  extent	
  
to	
  which	
  CEA	
  for	
  the	
  BNGS	
  could	
  feasibly	
  be	
  prosecuted	
  in	
  the	
  context	
  of	
  project	
  
EA,	
  versus	
  requiring	
  regional	
  assessment.	
  
	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
41	
  This	
  discussion	
  would	
  also	
  require	
  the	
  characterization	
  and	
  operationalization	
  of	
  
“significant	
  adverse	
  effects”,	
  as	
  well	
  as	
  a	
  determination	
  of	
  thresholds	
  for	
  both	
  effects	
  
and	
  monitoring	
  (see	
  Priority	
  Issue	
  4,	
  p.	
  12)	
  
42	
  I	
  note	
  here	
  that	
  in	
  many	
  CEA	
  contexts,	
  indigenous	
  knowledge	
  plays	
  a	
  particularly	
  
important	
  role.	
  	
  Consequently,	
  resolution	
  of	
  this	
  issue	
  will,	
  I	
  suspect,	
  require	
  
consideration	
  of	
  the	
  role	
  of	
  indigenous	
  knowledge	
  generally,	
  and	
  more	
  specifically,	
  
the	
  weight	
  given	
  to	
  such	
  knowledge	
  (where	
  available)	
  in	
  the	
  determination	
  of	
  
operational	
  parameters	
  of	
  CEA,	
  especially	
  spatiotemporal	
  bounding	
  and	
  the	
  
determination	
  of	
  both	
  baseline	
  and	
  threshold	
  effects.	
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Issue	
  4:	
  	
  Operationalizing	
  adaptive	
  management	
  of	
  BNGS	
  environmental	
  effects	
  
	
  
The	
   workshop	
   discussion	
   on	
   this	
   topic	
   has	
   given	
   rise	
   to	
   my	
   suspicion	
   that,	
   while	
  
both	
   Parties	
   view	
   adaptive	
   management	
   as	
   a	
   key	
   strategy	
   for	
   environmental	
  
protection,	
   they	
   differ	
   in	
   (a)	
   its	
   definition	
   and	
   characterization;	
   and	
   (b)	
   the	
  
operational	
  implications	
  of	
  different	
  definitions/characterizations	
  in	
  the	
  context	
  of	
  
environmental	
  monitoring	
  and	
  evidence-‐‑informed	
  regulatory	
  decision-‐‑making.	
  	
  This	
  
in	
  turn	
  suggests	
  that	
  considerable	
  progress	
  might	
  be	
  made	
  in	
  a	
  forum	
  in	
  which	
  the	
  
Parties	
  discuss,	
  and	
  attempt	
  to	
  reach	
  agreement	
  on:	
  
	
  
	
  (a)	
   the	
   meaning	
   and	
   characterization	
   of	
   adaptive	
   management	
   in	
   the	
   context	
   of	
  
environmental	
   monitoring	
   and	
   regulatory	
   decision-‐‑making	
   based	
   in	
   part	
   on	
   the	
  
results	
  thereof43;	
  	
  	
  
(b)	
  which	
  elements	
  of	
  environmental	
  monitoring	
  programs	
  (E&I	
  and/or	
  otherwise)	
  
for	
  the	
  BNGS	
  should	
  be	
  adaptively	
  managed;	
  and	
  how	
  these	
  components/elements	
  
should	
  be	
  adaptively	
  managed.	
  	
  
	
  
	
  
Issue	
  5:	
  	
  E&I	
  monitoring	
  reliability	
  and	
  Fisheries	
  Act	
  authorization44	
  
	
  
The	
  pre-‐‑workshop	
  report	
  identified	
  a	
  range	
  of	
  concerns	
  with	
  the	
  2012	
  EIMP,	
  from	
  
entrainment	
   and	
   impingement	
   operational	
   definition	
   and	
   characterization	
   to	
   E&I	
  
mortality	
   estimation.	
   	
   In	
   SON’s	
   view,	
   these	
   shortcomings	
   and	
   limitations	
   have	
  
undermined	
  the	
  ability	
  of	
  the	
  EIMP	
  to	
  generate	
  accurate	
  estimates	
  of	
  the	
  E&I	
  effects	
  
of	
   the	
   BNGS.	
   	
   Yet	
   these	
   estimates	
   are	
   being	
   employed	
   by	
   the	
   proponent	
   in	
   its	
  
application	
  for	
  authorization	
  under	
  the	
  Fisheries	
  Act.	
  
	
  
In	
   an	
   attempt	
   to	
   come	
   to	
   resolution	
   on	
   this	
   issue,	
   I	
   propose	
   a	
   technical	
  
session	
  that	
  would	
  focus	
  on	
  a	
  number	
  of	
  specific	
  questions:	
  	
  
	
  
(a)  the	
  degree	
  to	
  which	
  estimates	
  of	
  E&I	
  mortality	
  of	
  VECs	
  might	
  plausibly	
  have	
  
been	
   –	
   and	
   perhaps	
   continue	
   to	
   be	
   -‐‑	
   	
   underestimated,	
   in	
   light	
   of	
  
shortcomings/limitations	
  of	
  the	
  EIMP	
  as	
  identified	
  by	
  SON;	
  
(b)  what	
   threshold	
   adequacy	
   and	
   reliability	
   of	
   E&I	
   mortality	
   estimates	
   is	
  
required	
  to	
  support	
  an	
  Fisheries	
  Act	
  authorization	
  in	
  the	
  first	
  instance;	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
43	
  The	
  possibility	
  arises	
  that	
  the	
  most	
  appropriate	
  (or	
  rather,	
  useful)	
  meaning	
  and	
  
characterization	
  of	
  adaptive	
  management	
  in	
  the	
  context	
  of	
  environmental	
  
monitoring	
  may	
  depend	
  on	
  the	
  regulatory	
  issue	
  at	
  hand.	
  	
  For	
  example,	
  adaptive	
  
management	
  of	
  E&I	
  monitoring	
  to	
  support	
  Fisheries	
  Act	
  authorization	
  may	
  take	
  a	
  
different	
  form	
  than	
  that	
  required	
  for	
  license	
  authorization	
  under	
  the	
  Canadian	
  
Nuclear	
  Safety	
  Act.	
  
44	
  In	
  its	
  review	
  of	
  an	
  earlier	
  version	
  of	
  this	
  document,	
  CNSC	
  indicated	
  that	
  of	
  the	
  5	
  
suggested	
  workshops,	
  this	
  one	
  was	
  top	
  priority.	
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(c)  if	
   the	
   results	
   of	
   E&I	
   monitoring	
   since	
   2012	
   are	
   considered	
   to	
   satisfy	
   the	
  
threshold	
  reliability	
  specified	
  in	
  (b),	
  what	
  should	
  the	
  regulator	
  request	
  of	
  the	
  
proponent	
  as	
  part	
  of	
  the	
  FAA,	
  given	
  (a)?	
  	
  
(d)  if	
  the	
  results	
  of	
  E&I	
  monitoring	
  since	
  2012	
  are	
  considered	
  to	
  not	
  satisfy	
  the	
  
threshold	
   reliability	
   specified	
   in	
   (b),	
   what	
   are	
   the	
   implications	
   to	
   the	
   FAA	
  
process?	
  	
  In	
  particular,	
  what	
  size	
  of	
  enhanced	
  offset	
  might	
  be	
  appropriate	
  to	
  
compensate	
  for	
  potential	
  underestimation	
  of	
  LW	
  annual	
  adult	
  mortality?	
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   Radiation	
   Protection	
   Assessment;	
   ERAD	
   –	
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   PAIRD	
   –	
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  and	
  International	
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SON-BP Collaborative Lake Whitefish Research Program
University of Guelph Team Analysis of
Bruce Power Responses to
University of Guelph Team Comments on
"BRUCE A REFURBISHMENT FOR LIFE
EXTENSION AND CONTINUED OPERATIONS
ENVIRONMENTAL ASSESSMENT FOLLOWUP
PROGRAM Draft Operations Phase
Impingement and Entrainment
Monitoring Plan" (Golder Associates, July 2011)

Purpose of this document
In July 2011 Bruce Power distributed to Federal/Provincial regulatory agencies, the
Saugeen Ojibway Nation, and stakeholders a draft of its Entrainment/Impingement
Monitoring Plan:
Golder Associates. 2011a. Bruce A Refurbishment for Life Extension and
Continued Operations Environmental Assessment Followup Program: Draft
Operations Phase Impingement and Entrainment Monitoring Plan. Report 11111151-0243 Submitted to Bruce Power, Tiverton, Ontario. 28+pp.
On 05 October 2011 the University of Guelph Team of the Saugeen Ojibway NationBruce Power (SON-BP) Collaborative Lake Whitefish Research Program responded to
a request from the Saugeen Ojibway Nation and sent Bruce Power a technical
document with scientific and technical comments regarding the draft E/I Monitoring
Plan:
Crawford, S., Gillis, D., Hanner, R., and Binns, A. 2011a. Saugeen Ojibway
Nation-Bruce Power (SON-BP) Collaborative Lake Whitefish Research Program,
University of Guelph Team Comments Regarding "Bruce A Refurbishment for
Life Extension and Continued Operations Environmental Assessment Followup
Program - Draft Operations Phase Impingement and Entrainment Monitoring
Plan" (Golder Associates, July 2011). SON-BP Collaborative Lake Whitefish
Research Program, University of Guelph, Guelph, Ontario, Canada. 85pp.
In March 2012, Bruce Power released a revised draft of the Entrainment/Impingement
Monitoring Plan:
Golder Associates. 2012a. Bruce A Refurbishment for Life Extension and
Continued Operations Environmental Assessment Followup Program: Operations
Phase Impingement and Entrainment Monitoring Plan. Report 11-111151-0243
Submitted to Bruce Power, Tiverton, Ontario. 48+pp.
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The University of Guelph Team received a letter from Bruce Power dated 16 May 2012,
thanking them for their input on the draft E/I Monitoring Plan, stating “The monitoring
plan has been revised following the workshop and submission of written comments.
Your comments have been incorporated and helped to improve the Impingement and
Entrainment Monitoring Plan.” Unfortunately, a search of the revised draft of the
Entrainment/Impingement Monitoring Plan made no reference to the University of
Guelph Team’s comments, and it was not clear to what extent Bruce Power had actually
responded to those comments in the revised plan.
The purpose of this document is to provide an assessment of the revised March 2012
Bruce Power E/I Monitoring Plan, with specific reference to the comments previously
provided to Bruce Power by the University of Guelph Team. For ease of reference, this
document uses the same format as the University of Guelph document that had been
provided to Bruce Power. Specifically, we re-present our original coded comments that
were previously provided to Bruce Power, and evaluate the degree to which Bruce
Power has responded to the issues raised in those scientific/technical comments. The
original UG comment is followed by identification of 'BP Response' in response to the
UG comment, and in the cases where there were Response, a 'UG Team Evaluation of
the Bruce Power Response.’
For the n=296 comments provided by the University of Guelph Team on the draft E/I
Monitoring Plan, we evaluated the responses by Bruce Power in three general
categories:
Response Satisfactory = 16/296 (5.4%)
Response Unsatisfactory = 103/296 (34.8%)
No Response = 177/296 (59.8%)
The University of Guelph Team remains seriously concerned that the vast majority of
their comments (280/296 = 94.6%) were either ignored by Bruce Power, or were
responded to in a manner that did not deal effectively with the issues and concerns that
were raised.
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General Comments:
UG-001
There is no reference in the draft E/I Monitoring Plan to the WINGS
Project that was undertaken by Nawash-OPG-BP at the University
of Guelph, specifically to scope the theory and available knowledge
regarding the effects of nuclear generating stations generally and
the BNGS specifically on fish populations generally, and the
whitefish populations of Lake Huron specifically. Entrainment and
impingement feature prominently in the WINGS reports, and these
should be reviewed and incorporated in the draft E/I Monitoring Plan
where appropriate
BP Response: None
UG-002
There is no reference in the document to the Saugeen Ojibway
Nation-Bruce Power Collaborative Whitefish Research Program
generally, or the University of Guelph research program with
specific research projects for Bruce Power on (a) Lake Huron
whitefish population discrimination, (b) BNGS whitefish entrainment,
and (c) whitefish population modeling to integrate BNGS
entrainment mortality with other natural human-nonBNGS and
BNGS sources of mortality. Given the high degree of overlap
between the SON-BP Collaborative Research Program and the
draft E/I Monitoring Plan, there should be a much higher level of
coordination and integration between these two initiatives.
BP Response: None.
UG-003
The report identifies several statistical methods that might be used.
These are not described in detail. It is suggested that the data are
clearly tested to indicate that they satisfy the necessary
assumptions of the models. Further, in the case of a Generalized
Linear Model, a log link has been suggested. This is the canonical
link for the Poisson distribution (for example). This is a good
candidate model for count data (which could be offset by the
population at risk, if need be). However, in the case of zero-inflated
data, a zero-inflated Poisson (ZIP) model, or Negative-Binomial
model might prove beneficial. Other Generalized Linear Models
should be investigated. Further, based on the sampling design, a
Mixed Model might prove beneficial.
BP Response: Minor updates to text were made to now read
(italics emphasis on text differing from draft report):
“Where sufficient data exists to allow for defensible statistical
analysis, options that will be considered for comparing annual
estimates of entrainment and impingement pre- and postOperations Phase will include the non-parametric Mann-Whitney Utest, the Generalized Linear Model with a log link, or an Analysis of
Covariance (ANCOVA) with month and flow as possible covariates.”
[p. 35]
UG Team Evaluation of Bruce Power Response: Unsatisfactory.
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The updated text suggests that analyses will be performed after
consideration of the data. However, it is necessary for evaluation
that the methods to be used are clearly stated, including any and all
assumptions. The Mann-Whitney U-test will test the hypothesis that
one sample has (on average) larger values than another. It
assumes the observations within each sample are independent of
the other. Depending on the data being studied, this assumption
may not be valid.
While a number of methods have been proposed for the analysis of
the data collected in the Follow-Up monitoring program (pre and
post Operations Phase), it is unclear how the results will be
synthesized and communicated in order to answer the questions set
forth in the document. That is, the purpose of the analyses were to
1) “determine if the environmental and cumulative effects of the
project are as predicted in the EA study report.”, and
2) “confirm whether the mitigation measures are effective or if
additional or modified mitigation measures are required to
confirm the prediction of no significant residual impacts.”
Referring to point 1), there is no mention of cumulative effects
anywhere in the document. How are these being addressed/tested?
How do the data and analyses address this important issue?
Referring to point 2), the mitigation measures are not described.
Have data been collected pre and post mitigation measure to
determine if the measures are sufficient/effective?
BP Response: Added discussion on residual adverse entrainment
and impingement effects in Section 2.0 (“Overview of EA Study
Report Findings”). Specifically stating:
“Evaluation of the residual adverse entrainment and impingement
effects was based on the criteria outlined in the EA Study Report
[Bruce Power 2005]. Assessments for residual adverse entrainment
and impingement effects are summarized in Table 2 and Table 3,
respectively. The results of these assessments predicted that
entrainment and impingement effects to the Aquatic Environment
would result in minor adverse effects (not significant).” [p. 9]
Expanded upon Section 4.62 (“Endpoints for Follow-Up Monitoring”)
to include: “Entrainment and impingement will be assessed both as
individual effects and cumulative effects. Following an initial two
years of Operations Phase entrainment and impingement sampling,
data will be analyzed to determine if the annual entrainment and
impingement impacts fall below the agreed upon thresholds for
effect. If so, entrainment and impingement sampling will cease. If
not, Bruce Power will consult with and provide agencies and
stakeholders with options for future sampling and/or possible
additional mitigation measures and feasibility.” [p. 40]
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Added Section 2.0 (“Overview of EA Study Report Findings”) which
mentions that: “no feasible mitigation measures for impingement
and entrainment by modifying the CCW flow volume were identified
in the EA Study Report.” [p. 8]
UG Team Evaluation of BP Response: Unsatisfactory. Cumulative
effects have not been adequately addressed within the document
despite the goal to “determine if the environmental and cumulative
effects of the project are as predicted”. What is meant by
“Entrainment and impingement will be assessed both as individual
effects and cumulative effects”? This statement seems to suggest
that “cumulative” refers to an aggregation of individuals, and not for
example, the cumulative effect that a constant perturbation might
have over time on a population. A perturbation on its own might
seem inconsequential, but in the face of constant perturbations, a
small force becomes of great concern (think death by a thousand
cuts). Cumulative effects are not the same as population level
effects.
1. Background and Facility Information
"Bruce Power plans to return Bruce A Units 1 and 2 to service from their temporary layup in the first quarter of 2012 and the fourth quarter of 2011, respectively. Operation of
the condenser cooling water system and operation of the Service Water Supply systems
are expected to increase the intake of cooling water from 88 m3/s with only Units 3 and
4 in operation to 175 m3/s following the restart of Units 1 and 2. This increase is
expected to double the velocity of water entering the intake structures, potentially
affecting impingement and entrainment rates [Bruce Power 2008]. See Section 1.2 for
the definition of impingement and entrainment." (p.1)
UG-005
The velocity and flow of water through the system are important
factors that determine risk of entrainment/impingement, residency in
the forebay, probability of being samples, probability of being
impinged, and mortality at the level of individual organisms. It is
important for the E/I Monitoring Plan to have a good quantitative
description of water flow regimes, how these regimes vary across
different states of pump activity, and how the regimes affect the
performance of E/I sampling. It does not appear that the draft E/I
Monitoring Plan takes these important variables explicitly into
account in an appropriate manner.
BP Response: Section 4.2 (“Source Water Sampling Plan”) adds:
“For the purpose of this Plan, the area of influence representing
increased intake water velocities will be determined using a
Hydraulic Zone of Influence (HZI) analysis. The general area where
larvae may encounter the predicted Bruce A station intake will be
sampled; however they may come into contact with the intake and
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their origin is a complex question.” [p. 21]
“For the purposes of this study, the HZI represents the
instantaneous three-dimensional water volume, the margins of
which represent the spatial threshold within which larval fishes have
a higher probability to be drawn into the Bruce A station intake
rather than escape into the lake. The HZI is estimated by
established hydraulic models in a spreadsheet format. The size and
shape of the HZI are highly variable, dependent upon prevailing
wind direction and velocity, as well as other environmental and
operational factors such as water currents, seiche, and the Bruce A
station cooling water intake flow. The HZI will be estimated using
environmental data from each sampling date and the results
included in applicable Operations Phase monitoring reports.” [p. 20]

UG-006

UG Team Evaluation of BP Response: Unsatisfactory. Further
details on the spreadsheet format hydraulic models that are
proposed are required. Are there references to support the use of
the Hydraulic Zone of Influence methodology? How is the model
going to be calibrated, validated and verified? How will the model
take into consideration swimming abilities of non-larval fish? No
details on evaluating the hydrodynamics in the forebay or the
variation of the hydrodynamic patterns in the forebay associated
with changing operating capacities of the pumps are provided.
It should be noted that Andrew Binns (UofG Post-Doctoral Fellow,
SON-BP Collaborative Whitefish Research Program) has been
assigned responsibility to develop and undertake hydrodynamic
mapping of the waters adjacent to the BNGS to quantitatively
identify and describe entrainment and impingement risk zones, and
the forebay waters to test assumptions about representivity of
sampling locations. The spatio-temporal definition of these risk and
flow zones is essential for the E/I plan, but they are not included in
this plan.
BP Response: Section 4.2 (“Source Water Sampling Plan”) has
added:
“The size and shape of the HZI are highly variable, dependent upon
prevailing wind direction and velocity, as well as other
environmental and operational factors such as water currents,
seiche, and the Bruce A station cooling water intake flow. The HZI
will be estimated using environmental data from each sampling date
and the results included in applicable Operations Phase monitoring
reports.” [p.21]
UG Team Evaluation of BP Response: Unsatisfactory. Further
details on the collection of environmental data (parameters
sampled, sampling frequency and magnitude) are required. The
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parameters presented in Section 4.3.2.6 (Water Quality) on p. 29
are not sufficient to accomplish this goal.
"The EA Study Report for the Refurbishment for Life Extension and Continued
Operations of the Bruce A Nuclear Generating Station (the Project) included a
preliminary plan for the design and implementation of the Follow-up Program [Bruce
Power 2005]. The primary purposes of the Follow-up Program are two-fold. First the
Follow-up Program will assist in determining if the environmental and cumulative effects
of the Project are as predicted in the EA Study Report. Second the Follow-up Program
will confirm whether the mitigation measures are effective or if additional or modified
mitigation measures are required to confirm the prediction of no significant residual
impacts. The Follow-up Program includes both the Refurbishment Phase (2007-2011)
and Operations Phase (starting in 2012) of the Project." (p.1)
UG-007
Reference of "cumulative effects" in this context means that the E/I
Monitoring Plan must explicitly consider three different meanings of
"cumulative": (a) the accumulation of entrainment effects over time
on the affected population, (b) the accumulation of impingement
effects over time on the affected population, and (c) the
accumulation of entrainment and impingement and other sources of
population mortality (e.g. natural, BNGS thermal, BNGS
contaminants, fisheries).
BP Response: Expanded upon Section 4.62 (“Endpoints for
Follow-Up Monitoring”) to include:
“Entrainment and impingement will be assessed both as individual
effects and cumulative effects. Following an initial two years of
Operations Phase entrainment and impingement sampling, data will
be analyzed to determine if the annual entrainment and
impingement impacts fall below the agreed upon thresholds for
effect. If so, entrainment and impingement sampling will cease. If
not, Bruce Power will consult with and provide agencies and
stakeholders with options for future sampling and/or possible
additional mitigation measures and feasibility.” [p. 40]

UG-008

UG Team Evaluation of BP Response: Unsatisfactory. It is
unclear if the phrase “cumulative effects” is understood. This
statement suggests that cumulative effects refers to the aggregation
of individuals. See comment UG-004.
The plan needs to explicitly re-state the predictions of the EA Study
Report.
BP Response: Added Section 2.0 (“Overview of EA Study Report
Findings”), describing the findings (and predictions) of the EA Study
Report and stating:
“The results of these assessments predicted that entrainment and
impingement effects to the Aquatic Environment would result in
minor adverse effects (not significant).” [p. 9]
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See also the additions of Tables 2 and 3 on p. 10 and p. 11,
respectively, which describe assessments for residual adverse
entrainment and impingement effects on Valued Ecosystem
Component (VEC) species (based on findings of EA Study Report).
UG-009

UG Team Evaluation of BP Response: Satisfactory
Use of the word "confirm" is problematic in this context, since it
carries the meaning of 'prove to be true'. A neutral scientific wording
would read something like: "Second the Follow-up Program will
[confirm] determine whether the mitigation measures are effective or
if additional or modified mitigation measures are required to
[confirm] test the prediction of no significant residual impacts."
BP Response: No removal of the word “confirm” from the sentence.
Sentence was altered to now read (italics emphasis added to
highlight altered part of sentence):
“Second, the Follow-up Program will confirm whether the mitigation
measures as provided in the EA are effective, or if these cannot be
confirmed, recommend what additional or modified mitigation
measures are proposed to maintain the original predictions of no
significant residual impacts.” [p. 1]

UG-010

UG Team Evaluation of BP Response: Unsatisfactory. If the
predictions of no significant effects are proven false, then the EA
must reflect that the activities are resulting in significant effects.
Once the extent of these significant effects has been determined,
then proposed mitigation can be evaluated to determine the extent
to which the effects can be reduced. Reference to "maintain the
original predicitions" is very awkward and misleading. If mitigation
can not reduce the effects below a significant level, then the activity
must be terminated.
Reference is made to "significant residual effects," yet neither the
concepts of "significance" nor "residual effects" are defined.
BP Response: Neither concepts of “significance” nor “residual
effects” are defined in this section.
“Residual effects” is defined in newly added Section 2.6 (“Residual
adverse effects”) as “Residual effects include those effects that will
be present after mitigation options are considered.” [p. 8]
Added Section 2.6.3 “Significance of residual adverse effects”,
stating “The results of these assessments predicted that
entrainment and impingement effects to the Aquatic Environment
would result in minor adverse effects (not significant).” [p. 9]
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No additional statistical definition of “significance” is discussed in
the report.
UG Team Evaluation of BP Response: Unsatisfactory. It does not
appear that “significance” has been defined. The definition of
significance, both from a biological and a statistical point of view
should be highlighted. If significance is based on a quantification of
some parameter, that should be stated. If significance is based on
committee, the method by which the committee determines
significance should be completely transparent, accountable, and
reproducible.
"Bruce Power submitted an initial Follow-up Program work plan to the Canadian Nuclear
Safety Commission (CNSC), the Responsible Authority, in September 2007. Taking into
account comments provided on the initial work plan, a revised Follow-up Program work
plan was submitted to the CNSC for review in December 2008 (the 2008 Work Plan)
[Bruce Power 2008]. The monitoring programs included in the 2008 Work Plan were
accepted by the CNSC on August 24, 2009, based on Bruce Power’s commitment to
the continuation of separate forums to resolve technical and design details where and
as they arise. This strategy is consistent with the adaptive management approach that
was outlined in the 2008 Work Plan [Bruce Power 2008]. Sections 8.1, 8.3, and 8.4 of
the 2008 Work Plan include monitoring plans for impingement and entrainment during
the Operations Phase to validate predicted effects on Valued Ecosystem Components
(VECs), specifically lake whitefish (Coregonus clupeaformis), deepwater sculpin
(Myoxocephalus thompsonii) and spottail shiner (Notropis hudsonius), due to the
predicted increases in the intake flow rate associated with the restart of Bruce A Units 1
and 2." (p.1)
UG-011
It is important to stress "Bruce Power's commitment to the
continuation of separate forums to resolve technical and design
details where and as they arise." The plan should explicitly identify
the SON-BP Collaborative Whitefish Research Program at
UofG/McMaster as an important component of this commitment,
especially as it relates specifically to the evaluation of BNGS
entrainment and impingement effects on one of the identified VEC
(lake whitefish).
BP Response: None.
UG-012
Use of the word "validate" is problematic in this context, since it also
carries the meaning of 'prove to be true.' A neutral scientific wording
would read something like: "to [validate] test predicted effects on
Valued Ecosystem Components."
BP Response: This part of the paragraph is removed from this
section in the updated document.
UG Team Evaluation of BP Response: Unsatisfactory. Given the
obvious and important relationship of the SON-BP Collaborative
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Whitefish Research Program at UofG/McMaster, the relationship of
these research programs to the E/I Monitoring Program remains
essential.
"Entrainment monitoring plans in the 2008 Work Plan focused on the VEC species of
lake whitefish and deepwater sculpin. The monitoring plan for lake whitefish involved a
phased approach, with the objective of each phase presented as a key question (see
Section 8.1 of the 2008 Work Plan) [Bruce Power 2008]. Based on studies through to
2008, and additional studies to date, genetically distinct populations of lake whitefish
have not been identified. A study in 2009 (the 2009 Lake Whitefish Monitoring Program)
was carried out to determine the importance of the shoals near the Bruce Power site to
the spawning success of lake whitefish [Golder Associates 2010]. The 2009 Lake
Whitefish Monitoring Program quantified potential whitefish spawning habitat within the
area potentially affected by Bruce Power operations [Bruce Power 2005] and outside
the potentially affected area. Gillnetting, conducted in 2009 and 2010 to document the
presence and spawning condition of whitefish, showed that whitefish in spawning
condition were present in the vicinity of the Bruce Power site, however the relative
abundance of whitefish, based on catch per unit effort, was highly variable between
sampling locations. However, despite observed areas of suitably sized spawning
substrates and of ripe female whitefish captured at the eight sampling locations by
gillnetting immediately preceding spawning, egg collection efforts in 2009 using air lift
suction devices resulted in no lake whitefish eggs being collected." (p.1)
UG-013
The objectives of each phase of the whitefish monitoring plan
presented as a key question (see Section 8.1 of the 2008 Work Plan
in Bruce Power 2008) need to be explicitly re-stated in this
document, so the reader can evaluate the appropriateness of the
objectives.
BP Response: Added Section 3.0 (“Overview of the 2008 Work
Plan”) in the March 2012 document. Section describes the tasks
involved in the three programs, including “Entrainment of Lake
Whitefish” (Section 3.1), “Deepwater Sculpin Population Review
(Section 3.2), and “Impingement of Spottail Shiner and Lake
Whitefish” (Section 3.3) [p. 13, 14].
UG-014

UG Team Evaluation of BP Response: Satisfactory.
"Based on studies through to 2008, and additional studies to date,
genetically distinct populations of lake whitefish have not been
identified." This statement is misleading and inappropriate - for
several reasons. First, the document does not provide references to
the 'studies' being cited. Second, there have been no genetic
studies yet undertaken that were designed in a manner that would
have allowed the determination of 'genetic distinction' among lake
whitefish populations affected by BNGS. Third, the absence of
evidence must not be confused with evidence of absence.
BP Response: Bruce Power and Golder references were added
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and the sentence now reads:
“Based on studies through 2008 [Bruce Power 2008], and additional
studies to date [Golder Associates 2010], genetically distinct
populations of lake whitefish have not been identified in the vicinity
of the Bruce Power site.” [p. 15].
The sentence has been moved as is now in Section 4.0
(“Operations Phase Impingement and Entrainment Monitoring
Plan”).

UG-015

UG Team Evaluation of BP Response: Unsatisfactory. Bruce
Power has still confused the absence of evidence, with evidence of
absence. Population discrimination remains a key uncertainty for
the E/I Monitoring Plan, and this is one of the reasons why SON and
BP agreed to sponsor research by the UG Team to help resolve this
issue. Reference to the SON Collaborative Whitefish Research
Program, and especially the UG research is essential in this regard.
It is not clear which studies “through 2008” are being referenced.
The conclusions of the 2009 study are not explained with respect to
the importance of the shoals, or to quantifying habitat within and
outside the effected area.
BP Response: See comment assessment for UG-014 for updated
references included with this statement in the 2012 document.
The following addition (new text in italics) was made with regard to
potential lake whitefish spawning habitat in the potentially affected
area in Section 4.0 (“Operations Phase Impingement and
Entrainment Monitoring Plan”):
“A 2009 Lake Whitefish Monitoring Program was carried out to
determine the importance of the shoals near the Bruce Power site to
the spawning success of lake whitefish [Golder Associates 2010].
The 2009 Lake Whitefish Monitoring Program quantified potential
whitefish spawning habitat within the area potentially affected by
Bruce Power operations [Bruce Power 2005]1 and outside the
potentially affected area. The potentially affected area was defined
as the area encompassing the aerial extent of the 2oC thermal
plume in winter conditions emanating from the Bruce A station. The
thermal plume area stretches approximately 5 km southwest of
Bruce B (to McCrae Point) and 6 km northeast of Bruce A (to north
of Scott Point, including Loscombe and Welsh banks). The
unaffected area selected extended from approximately 2 km
southwest of McCrae Point and approximately 3 km northeast of
Welsh Bank and includes Scougall Bank. The results of Phase 1 of
the Program found approximately 9.22 km2 of potential lake
whitefish spawning habitat (defined as boulder and cobble
substrates) in the potentially affected area, and approximately 5.77
km2 of potential lake whitefish spawning habitat in the unaffected
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area (combining the southern and northern unaffected areas).
Potential lake whitefish spawning habitat represents approximately
69% of the potentially affected area.” [p. 15]

UG-016

UG-017

UG-018

UG-019

UG-020

UG Team Evaluation of BP Response: Unsatisfactory. BP
continues to withhold the cited data/reports from the UG Team,
despite repeated requests. Without this information, it is not
possible to determine if the characterization and quantification of
habitat is appropriate.
Spatio-temporal population structure of lake whitefish is a key
uncertainty for the draft E/I Monitoring Plan. It should be explicitly
noted that this same key uncertainty was explicitly recognized by
the SON-BP Collaborative Whitefish Research Program, and was
assigned as a PhD research project (Clayton Coppaway) for the
UofG Team. The E/I Monitoring Plan should explicitly incorporate
the research and analyses being conducted by the SON-BP
Research Program.
BP Response: None.
"A study in 2009 (the 2009 Lake Whitefish Monitoring Program) was
carried out to determine the importance of the shoals near the
Bruce Power site to the spawning success of lake whitefish [Golder
Associates 2010]." The UofG Team has repeatedly requested BP
to provide "all relevant data/documentation associated with the
historic and ongoing assessments related to the Bruce Power
facility/region for (a) entrainment, (b) impingement, and (c) lake
whitefish ecology." Despite previous requests for relevant
documentation, the UofG Team has not been provided with the
data/documentation that have been produced for the ongoing EA
and Follow-Up Monitoring Programs. The 2009 Golder study on the
importance of lake whitefish spawning shoals is an example of the
type of existing evidence that the UofG Team has requested, but
has not been provided with.
BP Response: None.
Reference is made to a Golder assessment of the lake whitefish
spawning shoals, however there is no linkage between the results of
this assessment and the E/I Monitoring Plan.
BP Response: None.
Reference is made to "the potentially affected area" however there
is no explanation to where this area is located, or how the area of
affect was determined.
BP Response: See UG-015.
UG Team Evaluation of BP Response: Unsatisfactory. See UG015.
It should be noted that Andrew Binns (UofG Post-Doctoral Fellow,
SON-BP Collaborative Whitefish Research Program) has been
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assigned responsibility to develop and undertake hydrodynamic
mapping of the waters adjacent to the BNGS to quantitatively
identify and describe entrainment and impingement risk zones. The
spatio-temporal definition of these risk zones is essential for the E/I
plan, but they are not included in this plan.
BP Response: See UG-006.

UG-021

UG-022

UG-023

UG Team Evaluation of BP Response: Unsatisfactory. Further
details on how the proposed Hydraulic Zone of Influence (HZI)
analysis will take into consideration variation of hydrodynamic
conditions in the near shore Lake Huron waters due to various
driving mechanisms in the lake are required. How will the results of
the hydraulic model be calibrated, verified and validated? What
equipment will be used to measure the “environmental data” from
each sampling date?
Despite previous requests for relevant documentation, the UofG
Team has not been provided with the data/documentation
associated with Bruce Power's whitefish gillnetting assessment
program, as had been requested.
BP Response: None.
It is not clear what conclusion, if any, is being drawn from the
reported variability of CPUE for spawning condition lake whitefish,
with regard to the E/I Monitoring Plan.
BP Response: Text was altered to include:
“Gillnetting, conducted in 2009, 2010, and 2011 to document the
occurrence, relative abundance and reproductive condition of
whitefish, showed that whitefish in spawning condition were present
in the vicinity of the Bruce Power site. The abundance of whitefish,
based on catch per unit effort, was highly variable between
sampling locations with Area 1 (Scougall Bank) and Area 8 (McRae
Point) generally having the highest abundance of lake whitefish.
The numbers of ripe female lake whitefish increased in midNovember and declined by the end of the November. Spent female
lake whitefish were found in low abundance (n<=5) across the
sites,” [p.15]
UG Team Evaluation of BP Response: Unsatisfactory. BP
continues to withhold the cited data/reports from the UG Team,
despite repeated requests. Without this information, it is not
possible to evaluate the characterization and conclusions made
about CPUE and spawning condition.
Despite previous requests for relevant documentation, the UofG
Team has not been provided with the data/documentation
associated with Bruce Power's whitefish egg air lift assessment
program, as had been requested.
BP Response: None.
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The lack of lake whitefish eggs collected during Bruce Power's air
lift assessment program could have resulted from a wide variety of
biological and sampling design factors. It is not clear what
conclusion, if any, is being drawn from the lack of collected eggs,
with regard to the E/I Monitoring Plan.
BP Response: The following addition (italics to denote added text)
was made to the text in Section 4.0 (“Operations Phase
Impingement and Entrainment Monitoring Plans”):
“Further, despite observed areas of suitably sized spawning
substrates and of ripe female whitefish captured at the eight
sampling locations by gillnetting immediately preceding spawning,
egg collection efforts in 2009 using air lift suction devices resulted in
no lake whitefish eggs being collected. A total 579 m2, or
approximately 0.6 ha of substrate was assessed over five field days.
Airlift sampling duration, timing and location selection, was impeded
by weather throughout the period coinciding with the presence of
ripe female lake whitefish. It was expected that, should egg
sampling be repeated in the future, that the same weather related
issues would hamper egg collection efforts. Given the large area of
potential spawning habitat that exists within the study area, the
small area that can realistically be sampled in any given year and
the effort that may be required to confirm actual spawning locations,
the only practical way of estimating habitat use was to use the
presence and numbers of spawning adults as a surrogate for
spawning activity and egg deposition. It was recommended that
airlift sampling effort not be repeated in the future as a method to
measure egg deposition near the Bruce Power site [Golder 2010].”
[p. 16]

UG-025

UG Team Evaluation of BP Response: Unsatisfactory. BP
continues to withhold the cited data/reports from the UG Team,
despite repeated requests. It is not clear how the the failure of airlift
sampling relates to the E/I Monitoring Plan.
It is not clear what the variability in catch-per-unit effort was
attributed to and there is no indication of how much effort was given
to collecting eggs, or if this is an acceptable methodology.
BP Response: None.

"Based on the results of the 2009 study, a scope of work and timeline for a 2011/2012
Bruce Power funded University of Regina whitefish genetics study is currently in
development. Additionally, entrainment monitoring during the Operations Phase is
recommended, consistent with the 2008 work plan, to validate the EA predictions
pertaining to lake whitefish entrainment. This document, “Operations Phase
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Impingement and Entrainment Monitoring Plan”, proposes a monitoring investigation to
effectively measure entrainment of lake whitefish during the Operations Phase." (p.2)
UG-026
"Based on the results of the 2009 study, a scope of work and
timeline for a 2011/2012 Bruce Power funded University of Regina
whitefish genetics study is currently in development." Despite
previous requests for relevant documentation, the UofG Team has
not been provided with the 2009 study. The UofG Team was also
very surprised to learn that BP has already funded a Regina study
on whitefish genetics; neither BP nor the McMaster/Regina team
have provided any information on this funded study. This
arrangement is especially problematic given that the SON-BP
Collaborative Research Program had previously identified the UofG
Team as responsible for the population discrimination, including
genetics, mark-recapture and other analyses.
BP Response: None.
UG-027
"Additionally, entrainment monitoring during the Operations Phase
is recommended, consistent with the 2008 work plan, to validate the
EA predictions pertaining to lake whitefish entrainment." The UofG
Team sees entrainment monitoring as essential to the E/I
Monitoring Plan, rather than simply 'recommended.'
BP Response: Paragraph is moved to Section 4.0 (Operations
Phase Impingement and Entrainment Monitoring Plan) to write:
“Additional Operations Phase studies related to lake whitefish will
involve entrainment monitoring, as proposed in the 2008 Work Plan,
to validate the EA Study Report predictions pertaining to lake
whitefish entrainment.” [p. 16]

UG-028

UG-029

UG Team Evaluation of BP Response: Unsatisfactory. The
revision makes no sense.
Use of the word "validate" is problematic in this context, since it also
carries the meaning of 'prove to be true.' A neutral scientific wording
would read something like: "... to [validate] test the EA predictions
pertaining to lake whitefish entrainment."
BP Response: None.
"This document ... proposes a monitoring investigation to effectively
measure entrainment of lake whitefish during the Operations
Phase." Reference to 'effectiveness' of the entrainment monitoring
plan does not appear in the 'Goal and Objectives' of this document,
but is an important factor and should be explicitly stated there.
BP Response: Additional text has been added to Section 1.3
(Study Goal and Objectives):
“The assessment of the proposed objectives of impingement and
entrainment monitoring during the Operations Phase will be carried
out until identified endpoints are achieved. Further details on these
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proposed objectives and endpoints are discussed in Sections 4.3
(Entrainment) and 4.4 (Impingement). Where meaningful, the
results of Operations Phase sampling will be compared to data
collected prior to the Operations Phase. The Operations Phase data
will be used to determine if proposed thresholds for effect and
monitoring endpoints have been met and will further aid in
recommending if additional, longer term or periodic impingement
and entrainment monitoring should be undertaken.” [p. 2]
UG Team Evaluation of BP Response: Unsatisfactory. The issues
of "effectively measure entrainment" remains an important
outstanding issue.
"Operations Phase impingement monitoring plans in the 2008 Work Plan focused on
two of the VEC species, namely spottail shiner and lake whitefish. This document
“Operations Phase Impingement and Entrainment Sampling Plan” proposed
modifications to the impingement monitoring protocols outlined in the 2008 Work Plan to
improve the consistency in data collection and reporting to aid in determining
appropriate impingement effects thresholds and endpoints. Impingement data from
2004-2010 have shown that VEC species impingement has been low (≤90 spottail
shiner, ≤1 deepwater sculpin, and ≤10 lake whitefish annually). However, Operations
Phase monitoring is recommended because additional impingement relative to only
having two units in operation would be assumed with the restart of Units 1 and 2 and
the associated increase in flow volume." (p.2)
UG-030
"This document “Operations Phase Impingement and Entrainment
Sampling Plan” proposed modifications to the impingement
monitoring protocols outlined in the 2008 Work Plan to improve the
consistency in data collection and reporting to aid in determining
appropriate impingement effects thresholds and endpoints." Despite
previous requests for relevant documentation, the UofG Team has
not been provided with the 2008 Work Plan.
BP Response: None. Note: this part of the text has been moved to
Section 4.0 (Operations Phase Impingement and Entrainment
Monitoring Plan) starting on p. 15.
UG-031
The document needs to explicitly identify the specific issues
previously identified regarding consistency of impingement data
collection and reporting, in order for the reader to evaluate if the
draft E/I Monitoring Plan is appropriate.
BP Response: None.
UG-032
It seems reasonable to suspect that specific issues were also
previously identified regarding consistency of entrainment data
collection and reporting, however no comment is made in this
regard.
BP Response: None.
UG-033
The document needs to explicitly identify the specific issues
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previously identified regarding consistency of entrainment data
collection and reporting, in order for the reader to evaluate if the
draft E/I Monitoring Plan is appropriate.
BP Response: None.
"Impingement data from 2004-2010 have shown that VEC species
impingement has been low (≤90 spottail shiner, ≤1 deepwater
sculpin, and ≤10 lake whitefish annually)." Despite previous
requests for relevant documentation, the UofG Team has not been
provided with the historical time series for entrainment or
impingement data.
BP Response: None.
"However, Operations Phase monitoring is recommended because
additional impingement relative to only having two units in operation
would be assumed with the restart of Units 1 and 2 and the
associated increase in flow volume." The UofG Team sees
impingement monitoring as essential to the E/I Monitoring Plan,
rather than simply 'recommended.'
BP Response: None.

1.1 Cooling Water Intake
"The Bruce A station cooling water intake structure is located in Lake Huron,
approximately 800 m off shore [Bruce Power 2008]. The cooling water intake structure
has a circular concrete cap that is approximately 12 m in diameter and is supported by
angled steel legs. Water drawn into the cooling water intake structure is conveyed to the
plant via a submerged intake tunnel and a concrete-lined forebay. Water is pumped
from the concretelined forebay into four pumphouses, one for each of the four Bruce A
station units. Each pumphouse contains traveling screens to prevent large debris and
fish from entering the circulating water system. These traveling screens are typically set
on an automatic wash cycle that cleans the screens every 12 hours." (p.2)
UG-036
The UofG Team has previously been advised that there is an
additional system pump that is not associated with the pumphouses
and travelling screens. A complete model of all potentially operating
pumps, across various levels of individual pump activity, is required
for an effective hydrodynamic model of entrainment/impingement
risk regions in the waters adjacent to BNGS, and for an effective
hydrodynamic model of forebay water flow and
entrainment/impingement.
BP Response: Text has been updated as follows:
“Water is pumped from the forebay into four pumphouses, one for
each of the four Bruce A station units. The volume of water pumped
and flow rates vary and are proportional to the number of condenser
cooling water (CCW) pumps and/or the number of units in service at
the Bruce A station.” [p. 1]
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UG Team Evaluation of BP Response: Unsatisfactory. There is no
information in the Plan addressing how the
entrainment/impingement sampling program will take into account
the various hydraulic conditions present in the forebay due to the
variation in operating capacities of the pumps. How will the various
operating conditions affect the hydrodynamics in the forebay? How
will these hydrodynamics affect the patterns of distribution and
abundance of fish in the forebay? How can the hypothesis that the
forebay waters are well-mixed be verified for all pump operating
conditions? There is no mention of the fifth pump (maintenance
pump) in the revised Plan.
Previous experience by the SON biologists who participated in BP
entrainment/impingement sampling showed that the timing of
travelling screen washes was not appropriately recorded, for a
variety of reasons: (a) pressure differential and operator over-ride of
scheduled washes, (b) lack of records for operator over-ride
washes, (c) lack of independent records for screen washes, and (d)
unscheduled transfer of collection bins to the waste landfill. SON
biologists had previously requested that screen washes be more
rigorously recorded, however there was no further information
provided by BP in this regard. If the historical time series for screen
wash sampling does not take into account of the complete screen
was activity, then the data associated with these assessments will
be difficult if not impossible to interpret.
BP Response: None.

1.2 Definitions of Impingement and Entrainment
"Impingement will be defined as the process by which organisms which are generally
larger than or equal to either the Bruce A (Units 1-4) cooling water pump intake screens
or the cooling water travelling screens are held against the screens by the through-flow.
Entrainment will be defined as the process by which organisms that are generally
smaller than either the Bruce A (Units 1-4) pump intake screens or cooling water
traveling screens are drawn through the screens by the through-flow." (p.3)
UG-038
No references are provided for these definitions. It is important that
the definitions of entrainment and impingement in the E/I monitoring
plan be consistent with definitions used for previous assessments at
the BNGS, and that any major distinctions with other definitions be
explicitly identified.
BP Response: Note: this section of the text has been moved to
Section 1.4 (Definitions of Impingement and Entrainment) starting
on p. 3.
The following text is added to the definition of impingement:
“For reference, the USEPA defines impingement as the entrapment
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of all life stages of fish and shellfish on the outer part of an intake
structure or against a screening device during periods of intake
water withdrawal [USEPA 2002]. Further, the USEPA defines
impingement mortality as the death of fish or shellfish due to
impingement (as defined above) [USEPA 2002]. Using USEPA
guidance, impingement mortality does not need to occur
immediately; impingement may cause harm to the organism, which
results in mortality several hours after the impingement event. For
purposes of the proposed Section 316(b) Rule, impingement is
defined as organisms collected or retained by the traveling
screens.” [p. 3]
The following text is added to the definition of entrainment:
“For reference, the USEPA defines entrainment as the incorporation
of all life stages of fish and shellfish with intake water flow entering
and passing through a cooling water intake structure and into a
cooling system. Entrainment mortality is defined as the death of fish
or shellfish due to entrainment, which also includes the death of
those fish and shellfish due to fine mesh screens or other
technologies used to exclude the organisms from entrainment
(USEPA 2002). For purposes of the proposed Section 316(b) Rule,
entrainment is defined as organisms passing through the traveling
screens.” [p. 3]

UG-039

UG Team Evaluation of BP Response: Unsatisfactory. The
qualifier 'For reference' does not mean that the stated definitions
have been adopted for this E/I Monitoring Plan. As approved under
terms of the SON-BP Collaborative Whitefish Research Program,
the UG Team has critically analysed the theoretical and practical
problems with defining these terms, and the result of that analysis
needs to be recognized and incorporated into this E/I Monitoring
Plan.
"Impingement will be defined as the process by which organisms
which are generally larger than or equal to either the Bruce A (Units
1-4) cooling water pump intake screens or the cooling water
travelling screens are held against the screens by the through-flow."
This definition is too vague for operationalization, specifically: the
size condition "generally larger" and "larger than or equal to" and
"either ... intake screens or travelling screens"
BP Response: Definition of impingement is slightly altered to read:
“For the purposes of this Plan, impingement is defined as the
process of organisms within the intake cooling water flow being held
against the travelling screens. The typical size of these organisms is
larger than or equal to the specific Bruce A Unit (1-4) cooling water
pump intake screen or cooling water travelling screen through which

20

SON-BP Whitefish Research Program - Revised Bruce Power E/I Monitoring Plan

07 August 2012

the cooling water is being carried.” [p. 3]

UG-040

UG-041

UG Team Evaluation of BP Response: Unsatisfactory. This plan
does not account for organisms that encounter the travelling
screens, yet are not held against them in a manner that leads to the
current screen flush sampling.
This definition of 'impingement' states that an essential condition is
that the organism is "held against the screens by through-flow." This
condition does not include the organisms which are carried into the
forebay environment and die without having their (recognizable)
bodies held against the travelling screens (and potentially be carried
up into the screenhouse and flushed with a screen wash). The
definition of 'impingement' for the E/I Monitoring plan needs to be
much more explicit and rigorous than the definition provided.
BP Response: None.
"Entrainment will be defined as the process by which organisms that
are generally smaller than either the Bruce A (Units 1-4) pump
intake screens or cooling water traveling screens are drawn through
the screens by the through-flow." This definition is too vague for
operationalization, specifically: the size condition "generally smaller"
and "smaller than" and "either ... intake screens or travelling
screens"
BP Response: Definition slightly altered to read:
“For the purposes of this Plan, entrainment is defined as the
process by which organisms within the intake cooling water flow are
drawn through the Bruce A station intake travelling screens. The
typical size of the organisms are generally smaller than the specific
Bruce A Unit (1-4) cooling water pump intake screen or cooling
water travelling screen through which the cooling water and the
organism is being carried.” [p. 3]

UG-042

UG Team Evaluation of BP Response: Unsatisfactory. The
qualifier "generally smaller" has no meaning in this context. This
definition does not account for organisms that encounter the
travelling screens, yet are not held against them in a manner that
leads to the current screen flush sampling. This definition does not
account for larger (i.e. juvenile, adult) fish that entrained into the
forebay, but do not encounter the screens.
It should be noted that Lauren Overdyk (UofG Grad Student,
Whitefish Entrainment Research Project, SON-BP Collaborative
Whitefish Research Program), has undertaken a comprehensive
review and evaluation of various definitions for entrainment that
have been proposed/employed in the primary and technical
literature. This review/evaluation should be considered when
developing operational definitions of entrainment/impingement for
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the E/I Monitoring Plan.
BP Response: None.
1.3 Study Goal and Objectives
"The Operations Phase impingement and entrainment monitoring will be performed
because previous studies to estimate potential Operations Phase impingement and
entrainment impacts to lake whitefish through source water and spawning habitat
assessments were not definitive. As with previous studies, the goal of this study will be
to evaluate if the effects predictions set forth in the 2005 EA, specific to impingement
and entrainment, are valid. Appendix A includes a timeline for the Project, including the
milestones related to the acceptance of the
EA Study Report for the Project, progression of the Follow-up Program Work Plan, and
workshops focused on developing aspects of the 2008 Work Plan. The effects
prediction directly associated with impingement and entrainment included in the EA is
as follows: 2005 EA prediction : Impingement and entrainment at the Bruce A station
due to operation of the condenser cooling water system will have no significant adverse
effect on the three VEC species (lake whitefish, spottail shiner, and deepwater sculpin)."
(p.3)
UG-043
"The Operations Phase impingement and entrainment monitoring
will be performed because previous studies to estimate potential
Operations Phase impingement and entrainment impacts to lake
whitefish through source water and spawning habitat assessments
were not definitive." It is not clear what is meant by "definitive"
estimates of entrainment and impingement, nor how it was
determined that the unreferenced previous studies failed to provide
such "definitive" estimates. It is not clear what the relationship is
between the unreferenced "source water and spawning habitat
assessments" and the estimates of entrainment and impingement.
BP Response: This sentence has been removed from Section 1.3
(Study Goal and Objectives). The opening paragraph of this section
now reads:
“The goal of Operations Phase impingement and entrainment
monitoring is to evaluate the validity of the effects predictions set
forth in the EA Study Report [Bruce Power 2005], specific to
impingement and entrainment. As noted, Section 2 of this
Operations Phase Impingement and Entrainment Monitoring Plan
(the Plan) provides a review of the Aquatic Environment component
of the EA Study Report for the Project with a focus on impingement
and entrainment. The effects predictions specific to impingement
and entrainment from the EA Study Report are provided in Section
2.6.3.” [p. 2]
UG Team Evaluation of BP Response: Satisfactory.
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"As with previous studies, the goal of this study will be to evaluate if
the effects predictions set forth in the 2005 EA, specific to
impingement and entrainment, are valid." Reference to "previous
studies" and "effects predictions set forth in the 2005 EA" are not
clear; these need to be explicitly identified. If the unreferenced
previous studies failed to evaluate the unreferenced effects
predictions, then it is not clear how it will be demonstrated that the
current E/I Monitoring will avoid the same failures.
BP Response: Section 2.0 (Overview of EA Study Report Findings)
has been added to the Plan.
UG Team Evaluation of BP Response: Satisfactory to include new
Section 2.0. Unsatisfactory conclusions drawn from 'Overview of EA
Study Report Findings.'
Use of the word "valid" is problematic in this context, since the term
means that a prediction is 'logically possible' - the reference should
identify the states of prediction (i.e. true/false) that need to be
determined through a test of the prediction. It is unlikely that Goal of
the E/I Monitoring Plan is to evaluate if the predictions are 'valid,'
but rather to develop a program that will generate the data
necessary to determine if the predictions are true. This may seem
like semantics, but it is vital that the Goal of the E/I Monitoring Plan
be explicitly stated with accuracy and precision.
BP Response: Wording slightly changed:
“The goal of Operations Phase impingement and entrainment
monitoring is to evaluate the validity of the effects predictions set
forth in the EA Study Report [Bruce Power 2005],...” [p. 2]
UG Team Evaluation of BP Response: Satisfactory.
"Appendix A includes a timeline for the Project, including the
milestones related to the acceptance of the EA Study Report for the
Project, progression of the Follow-up Program Work Plan, and
workshops focused on developing aspects of the 2008 Work Plan."
It is not clear why the deliverable for this report (i.e. activities,
timeline, milestones) presented in Appendix A is incorporated within
the statement of Goal and Objectives.
BP Response: There is no longer any reference to Appendix A in
Section 1.3 and Appendix A has been removed from the Plan.
UG Team Evaluation of BP Response: Satisfactory.

"The effects prediction directly associated with impingement and entrainment included
in the EA is as follows: 2005 EA prediction : Impingement and entrainment at the Bruce
A station due to operation of the condenser cooling water system will have no significant
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adverse effect on the three VEC species (lake whitefish, spottail shiner, and deepwater
sculpin)." (p.3)
UG-047
This statement explicitly identifies plural "effects predictions" rather
than the single prediction provided in the Goal statement. It is not
clear if there are multiple predictions to be tested, and if so what the
specific predictions are.
BP Response: Sentence now reads:
“The effects predictions specific to impingement and entrainment
from the EA Study Report are provided in Section 2.6.3.” [p. 2]
In Section 2.6.3 it now reads:
“The results of these assessments predicted that entrainment and
impingement effects to the Aquatic Environment would result in
minor adverse effects (not significant).” [p. 9]

UG-048

UG-049

UG-050

UG Team Evaluation of BP Response: Unsatisfactory. It is still not
clear what is meant by the phrase “minor”. Is this a biological or
statistical “minor”?
2005 EA prediction: "Impingement and entrainment at the Bruce A
station due to operation of the condenser cooling water system will
have no significant adverse effect on the three VEC species (lake
whitefish, spottail shiner, and deepwater sculpin)." It is not clear that
this is actually the prediction as stated in 2005 EA. It is necessary to
quote directly from the EA report to ensure that no interpretation
errors have occurred.
BP Response: See UG-047 (no direct quote from 2005 EA).
UG Team Evaluation of BP Response: Unsatisfactory. This does
not appear to have been addressed. Further, the term “significant”
appears without being adequately defined.
Reference to the terms "entrainment" and "impingement" are clearly
essential for determining the appropriate tests of this prediction. As
indicated above, the definitions provided in this document and not
sufficiently explicit and rigorous for the E/I Monitoring Plan.
BP Response: See UG-038-042.
UG Team Evaluation of BP Response: Unsatisfactory. See UG038-042.
Reference to the term "significant adverse effect on the ... species"
is problematic for several reasons. First, there is no indication what
is meant by 'significant' in this context. Second, the term "adverse"
is undefined, and can lead to ambiguity in the identification and
measurement of effects. Third, it is unlikely that the EA prediction is
actually made at the level of the selected species, but rather at
some other biologically-meaningful level that is appropriate to the
EA - most likely at the level of biological population. These terms
are essential to the interpretation and design of the E/I Monitoring

24

SON-BP Whitefish Research Program - Revised Bruce Power E/I Monitoring Plan

07 August 2012

Plan.
BP Response: Wording for “significant adverse effect” has changed
to “residual adverse effects”. Section 2.6.3 now reads:
“Evaluation of the residual adverse entrainment and impingement
effects was based on the criteria outlined in the EA Study Report
[Bruce Power 2005].” [p. 9]
See UG-047. Wording has changed to
“…minor adverse effects (not significant).” [p. 9]
No definition of the term “significant” is provided.
No definition of the term “adverse” is provided.
See UG-047. Instead of citing the three VEC species (lake
whitefish, spottail shiner, and deepwater sculpin), wording has
changed to put the effects to the “Aquatic Environment.” [p. 9]
UG Team Evaluation of BP Response: Unsatisfactory. This issues
has not been adequately addressed. It is still unclear what
“significant” and “adverse” mean.
"Therefore, the proposed objectives of this Study are to assess, during the Operations
Phase (until identified endpoints are achieved) the following:
• Entrainment of deepwater sculpin at the Bruce A station exceeds a threshold for
effect (to be agreed to) based on MNR/USGS trawling data and the presence of
deepwater sculpin eggs and larvae in source water larval tows.
• Impingement and entrainment of lake whitefish at the Bruce A station exceeds a
threshold for effect (to be agreed to), established as the proportion of adult
annual lake whitefish entrainment losses relative to the MNR proposed quota of
lake whitefish in MNR quota management area (QMA) 4-4 in which the Bruce
Power site resides.
• Impingement of lake whitefish within the 2005 EA local study area exceeds test
threshold for effect values of 0.50%, 20%, 50%, and 100%, based on the
assumption that 0.50%, 20%, 50% and 100% of impinged lake whitefish are from
a population which is distinct within the EA local study area.
• Impingement of spottail shiner at the Bruce A station relative to a threshold for
effect (to be agreed to) based on a comparison to existing long-term source
water fish assessment data or established through the performance of annual
index sampling in nearby source waters." (p.3)
UG-051
The proposed entrainment and impingement objectives do not
explicitly refer to determination of "significant adverse effects" as
stated in the asserted 2005 EA prediction. As a result, it is possible
that the objectives could be satisfied without achieving the stated
Goal.
BP Response: None.
UG-052
Reference is made to 'identified endpoints' however there is no
explanation of what these are, or how they came to be determined.
BP Response: None.
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"Impingement and entrainment of lake whitefish at the Bruce A
station exceeds a threshold for effect (to be agreed to), established
as the proportion of equivalent adult annual lake whitefish
entrainment losses relative to the MNR proposed quota of lake
whitefish in MNR quota management area (QMA) 4-4 in which the
Bruce Power site resides." Reference is made to "threshold[s] for
effects" however there is no explanation of what these are, or how
they came to be or will be determined.
BP Response: None.
"threshold of effect ... established as the proportion of equivalent
adult annual lake whitefish entrainment losses relative to the MNR
proposed quota of lake whitefish in MNR quota management area
(QMA) 4-4 in which the Bruce Power site resides." The proposed
measure of effect is problematic, for several reasons. First,
according to the statement, both entrainment and impingement
effects will be measured as "equivalent adult annual lake whitefish
entrainment losses" - this is illogical for the impingement effects.
Second, the term "losses" is not defined; depending on whether this
is interpreted as mortality or some other form of effect will have
important implications for the design of the E/I Monitoring Plan.
Third, it is not clear why the conversion of entrainment or
impingement mortality to "equivalent adult ... losses" is appropriate,
or feasible to employ. Fourth, the selection of MNR quota
management areas is highly inappropriate as a unit of biological
organization of lake whitefish in Lake Huron - especially given the
facts that this zone was created primarily as an administrative zone
for management of commercial fishing licenses for multiple species,
has little or no support as representing a natural biological unit of
lake whitefish. Fifth, given the inappropriateness of the MNR quota
management area as biological unit to evaluate "adverse effects" on
lake whitefish, it is even more inappropriate to assume that an
undefined "quota" (presumably a MNR commercial fishery
TAC=total allowable catch) would provide some meaningful
representation of abundance for the lake whitefish population(s)
supporting commercial harvests in the MNR quota management
area.
BP Response: Sentence has been changed to read (italics
emphasis added to highlight change):
“Impingement and entrainment of lake whitefish at the Bruce A
station relative to a yet to be agreed to threshold for effect,
established in this Plan as the proportion of equivalent adult lake
whitefish entrainment and impingement mortality estimates
compared regionally to the MNR quota of lake whitefish in MNR
Quota Management Area (QMA) 4-4 and compared locally to test
populations values representing the percentage of QMA 4-4 distinct
to the EA Local Study Area boundaries.” [p. 2[
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UG Team Evaluation of BP Response: Unsatisfactory. BP is still
skirting the issue rather than acknowledging it as a key uncertainty.
How is the proposed quota determined? What is the probability that
the quota itself, if met, might have a negative impact on the
population? This seems to assume that the quota, as established,
will have no negative impact. It isn’t clear how “the proportion of
equivalent adult annual lake whitefish entrainment losses relative to
the MNR proposed quota of lake whitefish in MNR quota
management area (QMA) 4-4” will provide the necessary
information to assess whether impingement and entrainment of lake
whitefish exceeds a threshold for effect.
BP Response: None.
Generally speaking the QMAs are geopolitical in nature. That is,
they do not necessarily reflect biology or behaviour of the fish
population(s) within the QMA. As such, the results of any analyses
that artificially separate fish in this way could compromise the ability
to adequately test any scientific/statistical hypotheses. The
management units could be included in any model (for example, as
a random effect) to account for any unobserved geopolitical
differences in harvest. While the entrainment and impingement data
to be analyzed will be obtained completely within the boundaries of
a region, the quota described above should be based on estimates
obtained from a model that is not restricted to regional data only
(unless it can be shown that the fish never leave the region at any
time in their history; that is, the region represents an isolated body
of water with geographically locked individuals).
BP Response: See UG-054.
UG Team Evaluation of BP Response: Unsatisfactory. See UG054.
It should be noted that Michael Chegahno (UofG Grad Student,
Whitefish Population Modelling Research Project, SON-BP
Collaborative Whitefish Research Program, is currently undertaking
a comprehensive review of the options and selection factors for the
representation and evaluation of population-level effects for fishes,
with a specific focus on assessment of cumulative effects
associated with power plants. This review/evaluation should be
considered when developing operational definitions of lake whitefish
populations for the E/I Monitoring Plan.
BP Response: None.
It should be noted that Clayton Coppaway (UofG Grad Student,
Whitefish Population Discrimination Research Project, SON-BP
Collaborative Whitefish Research Program, is currently undertaking
a comprehensive review of all available information regarding
population spatio-temporal distribution of lake whitefish in Lake
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Huron. This review/evaluation should be considered when
developing operational definitions of lake whitefish populations for
the E/I Monitoring Plan.
BP Response: None.
"Impingement of lake whitefish within the 2005 EA local study area
exceeds test threshold for effect values of 0.50%, 20%, 50%, and
100%, based on the assumption that 0.50%, 20%, 50% and 100%
of impinged lake whitefish are from a population which is distinct
within the EA local study area." Reference is made to "the 2005 EA
local study area" however there is no specification of what this area
is, and whether this area is appropriate for use in the E/I Monitoring
Plan.
BP Response: This bullet point has been removed from this
section.
UG Team Evaluation of BP Response: Satisfactory.
Reference is made to evaluation of whether the adult equivalent
impingement estimates exceeds some (undefined) "threshold for
effect" at four pre-selected levels, however there is no specification
of what this area is, and whether this area is appropriate for use in
the E/I Monitoring Plan.
BP Response: See UG-059.
UG Team Evaluation of BP Response: Satisfactory.
"the assumption that ... impinged lake whitefish are from a
population which is distinct within the EA local study area." This
assumption is inappropriate for the E/I Monitoring Plan for several
reasons. First, depending on definition of the (undefined) "EA local
study area," it is highly unlikely that this will be the same as MNR
quota management area 4-4, thus leading to a major inconsistency
in measurements and interpretation of effects. Second, there is no
evidence upon which to attribute or assume the population origin of
the impingement lake whitefish, especially the specific condition that
impinged fish are from an (undefined) local population rather than
existing hypotheses about larger or migratory populations of lake
whitefish in Lake Huron. Third, this assumption is contrary to
previous statements in this document about the importance of
identifying "distinct populations" in order to properly evaluate
whether the Bruce A Restart is having "significant adverse effect on
the ... species."
BP Response: See UG-054.
UG Team Evaluation of BP Response: Unsatisfactory. See UG054.
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"Further details on these proposed objectives are discussed in their respective sections
below. The results of this sampling will be compared to data collected pre-Operations
Phase. These analyses will be performed for the assessment of potential changes in
impingement and entrainment impacts from those during the pre-Operations Phase.
This data will be used in conjunction with proposed thresholds for effect and endpoints
of follow-up monitoring to aid in determining the path forward for Bruce Power following
this study, in relation to impingement and entrainment monitoring." (p.4)
UG-062
"Further details on these proposed objectives are discussed in their
respective sections below." It is appropriate that details regarding
the objectives should be presented in the following subsections.
However, as discussed above, the objectives present a wide variety
of assumptions and presumptions which have not been supported –
some of which are very questionable.
BP Response: Paragraph was altered to now read:
“The assessment of the proposed objectives of impingement and
entrainment monitoring during the Operations Phase will be carried
out until identified endpoints are achieved. Further details on these
proposed objectives and endpoints are discussed in Sections 4.3
(Entrainment) and 4.4 (Impingement). Where meaningful, the
results of Operations Phase sampling will be compared to data
collected prior to the Operations Phase. The Operations Phase data
will be used to determine if proposed thresholds for effect and
monitoring endpoints have been met and will further aid in
recommending if additional, longer term or periodic impingement
and entrainment monitoring should be undertaken.” [p. 2]

UG-063

UG-064

UG Team Evaluation of BP Response: Unsatisfactory. The
assumptions and presumptions remain outstanding.
“These analyses will be performed for the assessment of potential
changes in impingement and entrainment impacts from those during
the pre-Operations Phase.” It is not clear that the “pre-Operations
Phase” and “Operations Phase” E/I assessments have been
undertaken in a manner that will allow for statistical comparison; this
is an important factor that must be considered in the E/I Monitoring
Plan.
BP Response: Sentence has been changed to read:
“Where meaningful, the results of Operations Phase sampling will
be compared to data collected prior to the Operations Phase.” [p. 2]
UG Team Evaluation of BP Response: Unsatisfactory. While the
text has been revised to consider the comparability of the data (pre
and post operations phase), any future monitoring must be
developed with appropriate statistical expertise so that data pre and
post are comparable.
“This data will be used in conjunction with proposed thresholds for
effect and endpoints of follow-up monitoring to aid in determining
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the path forward for Bruce Power following this study, in relation to
impingement and entrainment monitoring.” These (rather than this)
data – presumably both the E/I pre-Operations and Operations
Phases – may or may not be comparable to the undefined
“thresholds for effect and endpoints.” It would be unwise to assume
that such a comparison will be possible until (a) the “thresholds for
effect and endpoints” have been appropriately defined, and (b)
statistical evaluation of the data sets concludes that such a
comparison is possible.
BP Response: Sentence has been changed to now read:
“The Operations Phase data will be used to determine if proposed
thresholds for effect and monitoring endpoints have been met and
will further aid in recommending if additional, longer term or periodic
impingement and entrainment monitoring should be undertaken.” [p.
2]

UG-065

UG Team Evaluation of BP Response: Unsatisfactory. The
thresholds for effect should be clearly identified, including all
assumptions made to develop the effect. It is advisable to consider
the effect of evaluation the sensitivity of outcomes given changes to
the threshold levels.
“… to aid in determining the path forward for Bruce Power following
this study.” It is not clear what this statement means. There should
be some clear and explicit understanding of BP’s actions that would
result from the contingency of possible outcomes from this study.
BP Response: Sentence has been reworded to read:
“…will further aid in recommending if additional, longer term or
periodic impingement and entrainment monitoring should be
undertaken.” [p. 2]
UG Team Evaluation of BP Response: Unsatisfactory. This
statement is still unclear.

2.0 Study Approach
2.1 Adoption of specific USEPA Section 316(b) Methods
“The proposed study approach will assess potential residual effects of impingement and
entrainment on three EA VEC fish species, namely lake whitefish, spottail shiner, and
deepwater sculpin, comparing species and life stages of fish impinged or entrained to
their relative densities in source waters. This document proposes to adopt certain
approaches and methodologies that are used when undertaking similar impingement
and entrainment studies in the United States regulated under Section 316(b) of the
United States Environmental Protection Agency (USEPA) Clean Water Act (CWA)
(hereafter referred to as USEPA Section 316(b)).” (p.5)
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“The proposed study approach will assess potential residual effects
of impingement and entrainment on three EA VEC fish species …” It
is not clear what is meant by “residual effects.”
BP Response: This section has been moved to Section 4.1
(Adoption of Specific USEPA Section 316(b) Methods) on p. 17.
Residual effects were discussed in Section 2.6.3 (Significance of
Residual Adverse Effects) on p. 9. Also refer to Tables 2 and 3 on
pages 10 and 11, respectively, for significance of residual adverse
entrainment and impingement effects.
UG Team Evaluation of BP Response: Unsatisfactory. The
concept of residual effects has been defined. Significance,
significant, and adverse have not. It is important to note that
residual has a different interpretation from a statistical point of view,
and as such definitions of terms that overlap the biological and
statistical world need to be clearly defined.
“… comparing species and life stages of fish impinged or entrained
to their relative densities in source waters.” This is awkwardly
worded, and needs to be explicit about the comparison of lifehistory-specific relative abundance in source water estimates and
entrainment/impingement estimates. It is at this point that the E/I
Monitoring Plan’s problems with defining “entrainment” and
“impingement” could have major consequences.
BP Response: None.
“This document proposes to adopt certain approaches and
methodologies that are used when undertaking similar impingement
and entrainment studies in the United States regulated under
Section 316(b) of the United States Environmental Protection
Agency (USEPA) Clean Water Act (CWA).” The UofG Team
strongly supports use of USEPA Section 316(b) in the development
of this E/I Monitoring Plan. It is not clear which of the “certain
approaches and methodologies” will be adopted from USEPA
316(b), and which will not be adopted. The document should
explicitly identify these adoptions, and rationale for the “approaches
and methodologies” that were not adopted.
BP Response: None.

“Similar analyses of the potential impacts of impingement and entrainment by power
plant intakes on fish populations within the Great Lakes has and continues to be
performed in the United States. In 2001, the United States Environmental Protection
Agency (USEPA) promulgated Phase 1 (Phase 1 Rule) of the USEPA Section 316(b).
Section 316(b) of the CWA addresses cooling water intake structures in U.S.
jurisdictional waters, including those found at power plants, and requires that their
location, design, construction and capacity reflect the best technology available for
minimizing adverse environmental impacts. As part of the Phase 1 Rule, the USEPA set
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forth guidelines for performing source water baseline biological characterizations
(Federal Register vol.66, no.243, page 65316).” (p.5)
UG-069
“Similar analyses of the potential impacts of impingement and
entrainment by power plant intakes on fish populations within the
Great Lakes has and continues to be performed in the United
States.” The document should provide references to identify which
Great Lakes power plants have been conducting “similar analyses
of the potential impacts of impingement and entrainment by power
plant intakes on fish populations.”
BP Response: None.
UG-070
“… the USEPA set forth guidelines for performing source water
baseline biological characterizations (Federal Register vol.66,
no.243, page 65316).” The E/I Monitoring Plan needs to explicitly
identify the USEPA 316(b) “National Pollutant Discharge Elimination
System: Regulations Addressing Cooling Water Intake Structures
for New Facilities; Final Rule” requirements for information to
“characterize the biological community in the vicinity of the cooling
water intake structure as well as the operation of the cooling water
intake structures.” (p.65316)
“This supporting information must include existing data (if available),
which may be supplemented with new field studies if the applicant
so chooses. The applicant must submit the following specific data:
1. a list of the data that are not available and efforts made to
identify sources of the data
2. if available, a list of species (or relevant taxa) in the vicinity of
the cooling water intake structure, and identification of the
species and life stages that would be most susceptible to
impingement and entrainment (including both nekton and
meroplankton) (Species identified should include the range of
species in the system including the forage base);
3. if available, identification and evaluation of the primary period of
reproduction, larval recruitment, and period of peak
meroplankton abundance for relevant taxa;
4. if available, information sufficient to provide data representative
of the seasonal and daily biological activity in the vicinity of the
cooling water intake structure;
5. if available, identification of all threatened or endangered
species that might be susceptible to impingement and
entrainment at your cooling water intake structures
6. documentation of any public participation or consultation with
Federal or State agencies undertaken in collecting the data
7. if the above data are supplemented with data collected in actual
field studies, a description of all methods and quality assurance
procedures for data collection, sampling, and analysis, including
a description of the study area; identification of the biological
assemblages to be sampled or evaluated (both nekton and
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meroplankton); and data collection, sampling, and analysis
methods.
The sampling or data analysis methods used must be
appropriate for a quantitative survey and based on a
consideration of methods used in other biological studies
performed within the same source waterbody. The study area
should include, at a minimum, the area of influence of the
cooling water intake structure.” (p.65316)
The E/I Monitoring Plan should make specific reference to the data
identified above (existing data and proposed sampling data) for
each of the selected VEC species.
BP Response: None.
It is important to note that the USEPA 316(b) section on “Source
Water Baseline Biological Characterization Data” makes strong
reference to the quality and quantity of the data collection and
analyses that will be conducted on these data. The E/I Monitoring
Plan will need to be much more explicit in it’s treatment of these
important statistical considerations.
BP Response: Text has been changed to read (italics emphasis
added to highlight change):
“The PFM is used to express impingement and entrainment
mortality as biomass, and may be used in conjunction with a trophic
transfer model (TTM) to further estimate equivalent adult biomass of
piscivorous (fish eating) species based upon the impinged/entrained
biomass of forage fish species. Because the focus of this study is
restricted to lake whitefish, deepwater sculpin and spottail shiner,
none routinely prey on the others, and because the
endpoints/thresholds for this study are anticipated to be based upon
numbers of individuals rather than biomass, neither the PFM or
TTM will be utilized.” [p. 17]
UG Team Evaluation of BP Response: Unsatisfactory. The quality
and quantity of the data collection and analyses remain key
uncertainties.
It is also important to realize that the two previous sections of the
same USEPA 316(b) document makes explicit reference to the
requirement for “Source Water Physical Data” that are “needed to
characterize the facility and evaluate the type of waterbody and
species affected by the cooling water intake structure” and “Cooling
Water Intake Structure Data” that are needed “characterize the
cooling water intake structure and evaluate the potential for
impingement and entrainment of aquatic organisms. Information on
the design of the intake structure and its location in the water
column will allow the permit writer to evaluate which species or life
stages would potentially be subject to impingement and
entrainment.” (p.65316):
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With specific reference to “Source Water Physical Data”:
1. “a narrative description and scale drawings showing the physical
configuration of all source waterbodies used by the facility,
including areal dimensions, depths, salinity and temperature
regimes, and other documentation;
2. an identification and characterization of the source waterbody’s
hydrological and geomorphological features, as well as the
methods used to conduct any physical studies to determine the
intake’s zone of influence and the results of such studies; and
3. locational maps.” (p.65316)
With specific reference to “Cooling Water Intake Structure Data”:
“A diagram of the facility’s water balance would be used to identify
the proportion of intake water used for cooling, make-up, and
process water. The water balance diagram also provides a picture
of the total flow in and out of the facility, allowing the permit writer to
evaluate compliance with the Track I flow reduction requirements (if
applicable). Specific data on the intake structure include
1. a narrative description of the configuration of each of your
cooling water intake structures and where it is located in the
waterbody and in the water column;
2. latitude and longitude in degrees, minutes, and seconds for each
of your cooling water intake structures;
3. a narrative description of the operation of each of your cooling
water intake structures, including design intake flows, daily hours
of operation, number of days of the year in operation, and
seasonal changes, if applicable;
4. a flow distribution and water balance diagram that includes all
sources of water to the facility, recirculating flows, and
discharges;
5. engineering drawings of the cooling water intake structure.”
(p.65316)
As discussed above, the UofG Research Program has a strong
emphasis on the collection and analyses of hydrodynamic data to
support the kinds of requirements for information about water flow
and entrainment/impingement risks for fishes, including the three
identified VEC species. The E/I Monitoring Plan will need to be
much more explicit in it’s treatment of these hydrodynamic
analyses.
BP Response: The following sentence was added to the end of the
second paragraph:
“Section 4.2 of this work plan provides details on proposed source
water sampling.” [p. 17]
New text in Section 4.2 includes:
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“Figure 3 shows the proposed locations for sampling of source
waters in the vicinity of the Bruce Power site. The figure is
illustrative and the direction of travel from the consistent start point
will vary across weeks of sampling based on wind direction, weather
and wave conditions at the time of survey which will affect the
direction of travel. To collect suspended eggs and larval fish, larval
tows will be performed at the sampling stations placed in the vicinity
of the Bruce A station intake using a 1.0 m by 2.0 m neuston net
with a 500 µm mesh. For the purpose of this Plan, the area of
influence representing increased intake water velocities will be
determined using a Hydraulic Zone of Influence (HZI) analysis. The
general area where larvae may encounter the predicted Bruce A
station intake will be sampled; however they may come into contact
with the intake and their origin is a complex question.
For the purposes of this study, the HZI represents the instantaneous
three-dimensional water volume, the margins of which represent the
spatial threshold within which larval fishes have a higher probability
to be drawn into the Bruce A station intake rather than escape into
the lake. The HZI is estimated by established hydraulic models in a
spreadsheet format. The size and shape of the HZI are highly
variable, dependent upon prevailing wind direction and velocity, as
well as other environmental and operational factors such as water
currents, seiche, and the Bruce A station cooling water intake flow.
The HZI will be estimated using environmental data from each
sampling date and the results included in applicable Operations
Phase monitoring reports.” [p. 21]
UG Team Evaluation of BP Response: Unsatisfactory.
There are no details describing how the variation in operating
conditions of the pumps in the forebay will affect the proposed
Hydraulic Zone of Influence (HZI) analysis. Further details on the
cooling water intake structure and how it interacts with the
nearshore Lake Huron environment is also required.
“In USEPA 316(b) studies, the equivalent number of adults that are impinged or
entrained are calculated using a suite of established models utilized by the USEPA
during development of the Section 316(b) Rule (USEPA 2002). These include the
Equivalent Adult Model (EAM), the Production Foregone Model (PFM) and the
Foregone Fishery Yield Model (FFYM). The PFM is used in conjunction with a trophic
transfer model (TTM) to estimate equivalent adults of piscivorous (fish eating) species.
Because the focus of this study is restricted to lake whitefish, deepwater sculpin and
spottail shiner, and none routinely prey on the others, the PFM/TTM will not be utilized.
The FFYM will be used only for lake whitefish, as it is the only recreationally or
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commercially caught species. The EAM will be used for lake whitefish, deepwater
sculpin and spottail shiner.” (p.5)
UG-073
“In USEPA 316(b) studies, the equivalent number of adults that are
impinged or entrained are calculated using a suite of established
models utilized by the USEPA during development of the Section
316(b) Rule (USEPA 2002).” The UofG Team strongly endorses the
USEPA (2002) “"Case Study Analysis for the Proposed Section
316(b) Phase II Existing Facilities Rule" because of the rigorous
scientific and quantitative approach to evaluating cumulative effects
of mortality associated with power plants, including entrainment and
impingement mortality. The conceptual approach adopted by
USEPA in this regard is very similar to the approach adopted by the
UofG Research Program, especially with regard to life-history
population modeling and quality the partitioning of mortality (see
Background of this document and Section A5-2.3 in USEPA (2002).
BP Response: None.
UG-074
The UofG Team supports the use of the Equivalent Adult Model
(EAM) and Foregone Fishery Yield Model (FFYM) for lake whitefish,
as described by the USEPA (2002) case study document, however
it is important to note that many of the required data/parameters for
these models may not be readily available. In these cases, the E/I
Monitoring Plan will need to explicitly describe and justify decisions
about how to deal with important missing information.
BP Response: None.
UG-075
“The PFM is used in conjunction with a trophic transfer model (TTM)
to estimate equivalent adults of piscivorous (fish eating) species.
Because the focus of this study is restricted to lake whitefish,
deepwater sculpin and spottail shiner, and none routinely prey on
the others, the PFM/TTM will not be utilized.” The UofG Team has
serious concerns regarding the decision not to use Production
Foregone Model (PFM) and trophic transfer model (TTM) in the E/I
Monitoring Plan, for several reasons. First, the author has
incorrectly suggested that PFM is limited to piscivorous (fish eating)
species – when in fact the USEPA document makes no such
constraint “The foregone production of forage species (those
species not harvested for recreational or commercial fisheries) is
used to estimate the subsequent reduction in harvested species
yield that results from a decrease in the food supply” (USEPA 2002,
p.A5-6). Second, lake whitefish are known to be piscivorous (fish
eating) and there is no evidence that the lake whitefish in the area
of affect are not relying on other fish as prey. Third, the PFM/TTM
methods are not constrained to whether the three selected VEC
species feed on each other, but rather that they feed on prey (nonfish or fish) that have biologically significant
entrainment/impingement risk exposure. Taken as whole, it is clear
to the UofG Team that the PFM/TTM remains a potentially important
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tool for assessing effects of entrainment and impingement, and
must be reconsidered in a much more rigorous manner for the E/I
Monitoring Plan.
BP Response: Text has been altered to include further justification
for not including PFM/TTM to read:
“The PFM is used to express impingement and entrainment
mortality as biomass, and may be used in conjunction with a trophic
transfer model (TTM) to further estimate equivalent adult biomass of
piscivorous (fish eating) species based upon the impinged/entrained
biomass of forage fish species. Because the focus of this study is
restricted to lake whitefish, deepwater sculpin and spottail shiner,
none routinely prey on the others, and because the
endpoints/thresholds for this study are anticipated to be based upon
numbers of individuals rather than biomass, neither the PFM or
TTM will be utilized.” [p. 17]
UG Team Evaluation of BP Response: Unsatisfactory. The
PFM/TTM remains a potentially important tool for assessing effects
of entrainment and impingement, and must be reconsidered in a
much more rigorous manner for the E/I Monitoring Plan.
“For the study, the effects of impingement and entrainment will be assessed by
comparing the number of equivalent adult fish killed as a result of impingement or
entrainment at the Bruce A station to an estimate of adult fish of the same species
found in the source water. When practicable, a comparison will be made between Bruce
A station impingement and entrainment data by life stage to similar life stage estimates
or indices of source water fish populations.” (p.5)
UG-076
“For the study, the effects of impingement and entrainment will be
assessed by comparing the number of equivalent adult fish killed as
a result of impingement or entrainment at the Bruce A station to an
estimate of adult fish of the same species found in the source
water.” It is very unclear what is meant by “an estimate of adult fish
of the same species found in the source water.” The “source water”
is undefined with regard to spatial distribution of the lake whitefish
population(s) being affected. Previously, the document referred to
the assumption that MNR quota management area 4-4 as the
corresponding representation of the whitefish population
distribution. Aside from serious flaws in this assumption (see
above), the “source water” region and MNR quota management
area are very different from each other. The E/I Monitoring Program
will need to seriously reconsider this factor in assessment of
entrainment and impingement effects.
BP Response: Sentence has been altered to read (italics emphasis
added):
“Effects of impingement and entrainment will be assessed by
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comparing the modelled number of equivalent adult fish mortalities
as a result of impingement or entrainment at the Bruce A station to
estimates of adult fish of the same species found in source waters
in the vicinity of the Bruce Power site, based on agency reports and
data.” [p. 18]

UG-077

UG-078

UG Team Evaluation of BP Response: Unsatisfactory. The
concept “in the vicinity” is still an undefined area.
“When practicable, a comparison will be made between Bruce A
station impingement and entrainment data by life stage to similar life
stage estimates or indices of source water fish populations.” It is not
clear what this sentence means with regard to the sampling
program and analyses. What is meant by “practicable”? What is the
distinction between “life stage estimates” and “indices”?
BP Response: None.
What exactly is being defined as a “source water fish population?” Is
the author assuming that the lake whitefish in waters adjacent to
BNGS are structured as a localized population with spatial
distribution corresponding to the (undefined) “source water”? It
seems that the E/I Monitoring Plan is becoming mired down with a
host of different and very poorly defined meanings of the term
“population.”
BP Response: See UG-076.
UG Team Evaluation of BP Response: Unsatisfactory. See UG076.

2.1.1 Equivalent Adult Model (EAM)
“The EAM is used to express impingement and entrainment losses as the equivalent
number of individuals at some other life stage or year class (i.e. an age cohort); referred
to in the EAM as the age of equivalency (age x).
This method provides a means of converting losses of fish eggs, fish larvae and other
early life stages into units of individual fish at the selected age of equivalency and
provides a standard metric for assessing mortality due to impingement and entrainment
and to an extent comparing losses between years, and between different facilities
[USEPA 2002]. The use of age-1 as an age of equivalency is consistent with the
methodology presented by the
USEPA, though the USEPA does note that the age of equivalency can be any life stage
of interest. The target age of equivalency value for each of the species will be discussed
with the responsible fisheries management agencies and Bruce Power and may be
refined prior to undertaking analysis based on that consultation.” (p.6)
UG-079
The UofG Team supports the use of EAM as proposed/described by
USEPA.
BP Response: None.
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“The target age of equivalency value for each of the species will be
discussed with the responsible fisheries management agencies and
Bruce Power and may be refined prior to undertaking analysis
based on that consultation.” It is not clear what is meant by this
sentence, but there are a couple of important issues that emerge.
First, it is not clear what is meant by “responsible fisheries
management agencies,” although it must be stressed that the
Saungeen Ojibway Nation actively manages its own fisheries in its
traditional waters of Lake Huron – which includes the BNGS site;
thus SON must be consulted on this and all issues related to the
effects of the BNGS on Lake Huron lake whitefish. Second, the
“target age of equivalency” for lake whitefish should be determined
prior to the E/I Monitoring Plan.
BP Response: This sentence has been removed from the Plan.
UG Team Evaluation of BP Response: Unsatisfactory. The
requirement for consultation with SON and Federal/Provincial
fisheries management agencies can not simply be ignored.

“In order to better relate the impinged and entrained fishes to the available populations
in Lake Huron, the age of equivalency proposed for lake whitefish is age-4, the age at
which the species has been documented by MNR to first enter the commercial fishery.
The age of equivalency proposed for lake whitefish is age-4. Age-4 was selected as it is
the youngest age cohort reported as being harvested commercially in Canadian Waters
of the Lake Huron main basin in MNR Quota Management Area 4-4 in the MNR report
Lake Huron Commercial Fishing Summary for 2010 [MNR 2011]. The sampled gill net
catch for QMA 4-4, as reported in Cottrill et al. [2010], consisted of nine age classes
ranging from age four to 12 years, with ages seven, eight, and nine dominating. For
reference purposes, and subject to availability from MNR, size at age will use data
reported in annual quota allocation reports of the Upper Great Lakes Management Unit
with size at age comparisons with Bruce Power data made where aging has been
conducted.” (p.6)
UG-081
“In order to better relate the impinged and entrained fishes to the
available populations in Lake Huron, the age of equivalency
proposed for lake whitefish is age-4, the age at which the species
has been documented by MNR to first enter the commercial fishery.
The age of equivalency proposed for lake whitefish is age-4. Age-4
was selected as it is the youngest age cohort reported as being
harvested commercially in Canadian Waters of the Lake Huron
main basin in MNR Quota Management Area 4-4 in the MNR report
Lake Huron Commercial Fishing Summary for 2010 [MNR 2011].” It
is not clear what is meant by “available populations in Lake Huron.”
As a point of correction, MNR data actually show that lake whitefish
in Lake Huron typically begin to enter the commercial fishery at the
age of 3 years, rather than 4 years. However, the use of age-4 for
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equivalency is appropriate as a representation of fish that would be
fully recruited to the fishery.
BP Response: This sentence has been altered to read:
“In order to better relate the impinged and entrained fishes to the
available populations in Lake Huron, the age of equivalency
proposed for lake whitefish is age-4. Age-4 is proposed as it is the
youngest age cohort reported in the Lake Huron Commercial
Fishing Summary for 2010 [MNR 2011] to have been harvested
commercially in Canadian Waters of the Lake Huron main basin in
MNR QMA 4-4.” [p. 18]
UG-082

UG Team Evaluation of BP Response: Satisfactory.
“For reference purposes, and subject to availability from MNR, size
at age will use data reported in annual quota allocation reports of
the Upper Great Lakes Management Unit with size at age
comparisons with Bruce Power data made where aging has been
conducted.” SON has previously identified serious concerns
regarding the MNR age determination for lake whitefish in Lake
Huron, and these issues should be reconciled before using age data
from the Upper Great Lakes Management Unit. SON currently
deploys the only active commercial fishery in the waters adjacent to
the BNGS, and arrangements should be made with the SON
Fisheries Assessment Unit regarding assessment of biological
samples – as has been the practice between BP and SON for some
time. While the age structure comparisons are not discouraged, this
seems to assume that the individual whitefish near Bruce Power
Generating Station (BPGS) belong to the same population of
whitefish that have been studied by the UGLMU. Again, a sensitivity
analysis should be conducted to determine how the size at age
values might change the estimates of the Foregone Fishery Yield
Model (FFYM). Furthermore, size-at-age estimates are likely to
involve substantial uncertainty. How are these uncertainties being
addressed?
BP Response: The sentence has been altered to read:
“For reference purposes, and subject to availability from MNR,
models will use the most up to date size-at-age data reported in
annual quota allocation reports of the Upper Great Lakes
Management Unit. If deemed necessary, comparisons with Bruce
Power size-at-age data will be made where such data exist.” [p. 18]
UG Team Evaluation of BP Response: Unsatisfactory. The key
uncertainty for this issue has been ignored. What models are being
referred to? BP is once again ignoring the fact that the UG Team
has been tasked under terms of the SON-BP Collaborative
Whitefish Research Program to develop mathematical models of the
late whitefish population(s) and associated fisheries. In addition,
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how will it be determined if a comparison is deemed necessary?
Uncertainties in the age estimates has not been addressed.
It is recommended that a sensitivity analysis be performed to
determine how the EAM outcomes might change if the age of
equivalency is different than age-4.
BP Response: None.

“The EAM requires life-stage-specific impingement and entrainment counts and lifestage-specific mortality rates from the life stage at which impingement/entrainment took
place to the life stage of equivalency. The cumulative survival rate from age at
impingement/entrainment until the age of equivalency is the product of all stage-specific
survival rates to the age of equivalency [USEPA 2002]. … The components of Equation
1 represent survival rates during the different life stages between life stage j , when a
fish is impinged or entrained, and age x, the age of equivalency. Survival through the
stage at which impingement/entrainment occurs, j , is treated as a special case because
the amount of time spent in that stage before impingement/entrainment is unknown and
therefore the known stage-specific survival rate, Sj , does not apply. The term Sj
describes the survival rate through the entire length of time that a fish is in stage j .
Therefore, to find the expected survival rate from the day that a fish was
impinged/entrained until the time that it would have passed into the subsequent stage,
an adjustment to Sj is required. The adjusted rate S*j describes the effective survival
rate for the group of fish impinged/entrained at stage j , considering the fact that the
individual fishes were impinged/entrained at various specific ages within stage j
[USEPA 2002].” (p.6)
UG-084
How are uncertainties associated with impingement and
entrainment counts handled? Similarly, how are the uncertainties
associated with stage-specific mortality rates addressed?
BP Response: None.
UG-085
The EAM appears to be a discrete model, lacking statistical
assumptions. Are the impingement and entrainment counts
assumed to follow a particular distribution?
BP Response: None.
UG-086
The EAM does not appear to consider or explicitly incorporate
uncertainty regarding the estimates of the cumulative survival rate.
BP Response: None.
UG-087
The EAM aggregates the data at the annual level. Are there risks
associated with aggregating (i.e., Simpson’s Paradox)? How might
these be addressed? Aggregation could mask patterns, or
completely change the direction of a relationship.
BP Response: None.
UG-088
Larvae are expected during certain seasons. Does it make sense to
estimate AEX at the annual level? Perhaps the AEX should be
modified to account for seasonal age-x equivalents, with
subsequent season specific estimates of mortality and counts of
individuals killed.
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BP Response: None.
The literature has suggested that “Instead of an adult-equivalent
(forward projection) approach, the impact assessments should use
an egg-equivalent (fecundity or hindcasting) approach, in which total
entrainment losses of ichthyoplankton are related to losses of egg
production at the population level” – Exponent 2005, pg viii & ix
BP Response: None.
Are other methods of analyses being considered?
BP Response: None.

2.1.2 Foregone Fishery Yield Model (FFYM)
“The FFYM is used to estimate the future fishery loss due to the impingement and
entrainment of recreationally and commercially caught fishes. For this Study, only
primary fishery losses based upon the direct impingement and entrainment of lake
whitefish will be considered. Secondary fishery yield losses, which use sport fish
equivalents that have been converted from forage fish biomass, will not be considered
because forage fish represent very little of the lake whitefish diet.
The results of the FFYM may be considered as the portion of the lake whitefish
equivalent adults (calculated using the EAM) that would have been caught commercially
or recreationally had they not been impinged or entrained.” (p.7)
UG-091
“For this Study, only primary fishery losses based upon the direct
impingement and entrainment of lake whitefish will be considered.
Secondary fishery yield losses, which use sport fish equivalents that
have been converted from forage fish biomass, will not be
considered because forage fish represent very little of the lake
whitefish diet.” There are several serious problems with this
statement. First, the focus should not be on “fishery losses” but
rather on population losses=population mortality, of which fishery
mortality must be combined in a cumulative manner with natural
mortality, entrainment mortality, impingement mortality, thermal
mortality, contaminant mortality, etc. Second, the so-called
“secondary … yield losses” are incorrectly associated with “sport
fish equivalents” when there is no such need or justification. Third,
as discussed above, the UofG Team has serious concerns
regarding the decision not to use Production Foregone Model (PFM)
and trophic transfer model (TTM) in the E/I Monitoring Plan. Fourth,
the claim that “forage fish represent very little of the lake whitefish
diet” has not been investigated for the affected population(s). Fifth,
as discussed above, the PFM/TTM methods are not constrained to
whether the three selected VEC species feed on each other, but
rather that they feed on prey (non-fish or fish) that have biologically
significant entrainment/impingement risk exposure. Taken as whole,
it is clear to the UofG Team that the PFM/TTM remains a potentially
important tool for assessing effects of entrainment and
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impingement, and must be reconsidered in a much more rigorous
manner for the E/I Monitoring Plan.
BP Response: References have been added to the final sentence
in this excerpt:
“Secondary fishery yield losses, which use sport fish equivalents
that have been converted from forage fish biomass, will not be
considered because forage fish represent very little of the lake
whitefish diet [Pothoven et al. 2001; McNickle et al. 2006].” [p. 19]

UG-092

UG Team Evaluation of BP Response: Unsatisfactory. Other than
the addition of a couple of references, the key uncertainties and
concerns of this issue have not been addressed.
Since the FFYM incorporates the results of the EAM, there is a risk
of further compounding the effects due to ignoring uncertainty. The
EAM is not a point estimate (as the components used to calculate
the EAM are themselves subject to variability), and as such will
introduce further variability to the estimates of Y. A full study of all
uncertainties should be included in this particular research. That is,
incorporation of uncertainties of yearly survival, total stage specific
mortality, age-x equivalents, average weights at age, etc., are
necessary to fully understand the potential foregone yield due to
impingement and entrainment.
The FFYM should be investigated on alternate time scales (i.e.,
monthly, seasonally) to determine if there are significant effects that
are masked by aggregating the data at an annual level. The results
could indicate month, or season specific opportunities to reduce
entrainment and impingement.
BP Response: The following addition was made to this section:
“When parameterizing both the EAM and FFYM, preference will be
given to life-history data for each of the VEC species resulting from
studies in the area of Lake Huron in the vicinity of the Bruce Power
site. In the event that life-history data is available from multiple
sources, priority for sources will be given as follows:
1) Management Agencies (e.g. MNR, DFO, USGS);
2) Peer-reviewed literature;
3) Gray literature; and
4) Unpublished data from academic or professional studies,
industry, and personal communications.
Priority is given to the MNR data due to their legal mandate in
managing freshwater fish populations in Ontario and as one
regulatory stakeholder that will be reviewing the results of the
Follow-up Program. To further aid data selection for model
parameters, sensitivity analyses may be run on the FFYM to provide
a comparison of size-at-age values and the associated model
outputs. This may identify those data values most suited for use in
future analyses. Results of sensitivity analyses will be summarized
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in applicable future reports on Operations Phase monitoring.” [p. 20]

UG-093

UG-094

UG-095

UG-096

UG Team Evaluation of BP Response: Unsatisfactory. The use of
sensitivity analyses is encouraged. However, the use of data should
not be determined based on legal mandate or stakeholder review. It
should be based on data quality, data availability, etc.
The FFYM (and the AEX) lump impingement and entrainment into
one model. It might be beneficial to study the effects of impingment
and entrainment separately, especially if there is a monthly or
seasonally specific risk.
BP Response: None.
While not explicitly described, at what levels will AEX and Y be
considered significant, or detrimental to the population of whitefish?
Furthermore, how are significant effects going to be measured?
What are they going to be compared against?
BP Response: None.
The AEX and FFYM do not consider potential covariates to explain
survival rates, etc. Furthermore, spatial and temporal correlations
are ignored.
BP Response: None.
How are instantaneous fishing and total mortality derived? Are
these stage specific? Do they vary by year/season/etc.?
BP Response: See UG-092.
UG Team Evaluation of BP Response: Unsatisfactory. See UG092.

3.0 Source Water Sampling Plan
“Sampling of source waters for lake whitefish eggs has most recently been performed in
the vicinity of the Bruce Power site in 2007 and 2009 using larval trawl gears and air lift
collection devices, respectively.” (p.8)
UG-097
Despite previous requests for relevant documentation, the UofG
Team has not been provided with the data/documentation
associated with Bruce Power's 2007 and 2009 egg/embryo/larval
sampling, as had been requested.
BP Response: None. The section has been moved to Section 4.2
(Source Water Sampling Plan) starting on p. 20.
UG-098
It should be noted that, given the importance of lake whitefish early
life history in this environmental assessment, the term ‘eggs’ refers
to female (unfertilized) gametes, while the term ‘embryo’ refers to
post-activation/fertilization, ‘free embryo’ refers to post-hatching but
pre-feeding, ‘larva’ refers to post-feeding but pre-definitive
morphology, ‘juvenile’ refers to post-definitive morphology but presexual maturity, ‘adult’ refers to post-sexual maturity. In this sense,
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the air lift sampling was targeting eggs and or embryos, while trawl
sampling was targeting free-embryos and/or larvae.
BP Response: None.
How were these data collected? Were they collected in the same
manner as described below, or do the additional source water
sampling compliment the findings of the original work? If so, how
are the findings going to be incorporated into the study?
BP Response: None.

“Additional source water sampling targeting lake whitefish, spottail shiner and
deepwater sculpin, but recording all species and life stages captured, will be performed
in the vicinity of the Bruce A station intake to assist in the estimation of impingement
and entrainment following the USEPA Section 316(b) protocol. Figure 2 shows the
proposed locations for sampling of source waters in the vicinity of the Bruce Power site.
To collect suspended egg and larval fish (targeting primarily lake whitefish) sampling will
be performed using a neuston net with a 300 µm mesh. Sampling for source water
larval density will take place in the vicinity of the plant intake using a neuston net with
300 µm mesh. Sampling will proceed at a rate of once per week for ten consecutive
weeks, encompassing the period where lake whitefish and deepwater sculpin larval
entrainment were highest (April through mid-June).” (p.8)
UG-100
“Additional source water sampling targeting lake whitefish, spottail
shiner and deepwater sculpin, but recording all species and life
stages captured, will be performed in the vicinity of the Bruce A
station intake to assist in the estimation of impingement and
entrainment following the USEPA Section 316(b) protocol.” This
sentence is not clear – “additional source water sampling” in
addition to what? How will the target sampling strategy differ across
target species? What specific aspects of the USEPA 316(b) protocol
are being referred to in this sense?
BP Response: This sentence has been altered to now read:
“During the Operations Phase, source water sampling to detect
larval lake whitefish, larval spottail shiner and larval deepwater
sculpin (but recording all species and life stages captured during the
period of source water sampling), will be performed in the vicinity of
the Bruce A station intake to determine relative abundance of egg
and larval stages of these species and provide context for the
estimation of entrainment using the USEPA models previously
described.” [p. 20-21]

UG-101

UG Team Evaluation of BP Response: Unsatisfactory. How will
the target sampling strategy differ across target species? What
specific aspects of the USEPA 316(b) protocol are being referred to
in this sense?
“Figure 2 shows the proposed locations for sampling of source
waters in the vicinity of the Bruce Power site.” Figure 2 shows a
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purple line drawn around the BNGS entitled “EA Study Report Local
Study Area Boundary.” Is this supposed to define some operational
are for use in the E/I Monitoring Plan? If so, how was it determined
to be an appropriate area for this plan?
BP Response: This sentence has been changed to now read:
“Figure 3 shows the proposed locations for sampling of source
waters in the vicinity of the Bruce Power site. The figure is
illustrative and the direction of travel from the consistent start point
will vary across weeks of sampling based on wind direction, weather
and wave conditions at the time of survey which will affect the
direction of travel.” [p. 21]

UG-102

UG-103

UG-104

UG Team Evaluation of BP Response: Unsatisfactory. The
appropriateness of the study area has not been justified. No further
justification on EA Study Report Local Study Area Boundary is
provided.
Figure 2 shows four green lines entitled “Proposed Source Water
Sampling Locations.” There is no justification provided for either the
number or the location of these four sampling locations. It is inclear
if they are intended to provide adequate targeting for the different
VEC fish species.
BP Response: None.
“To collect suspended egg and larval fish (targeting primarily lake
whitefish) sampling will be performed using a neuston net with a
300 µm mesh. Sampling for source water larval density will take
place in the vicinity of the plant intake using a neuston net with 300
µm mesh.” Does “vicinity of the plant intake” refer to the four
sampling locations identified in Figure 2, or some other sampling
that is not described by the identified locations?
BP Response: The sentence has been changed to now read:
“To collect suspended eggs and larval fish, larval tows will be
performed at the sampling stations placed in the vicinity of the
Bruce A station intake using a 1.0 m by 2.0 m neuston net with a
500 µm mesh.” [p. 21]
UG Team Evaluation of BP Response: Unsatisfactory. The
concept of "in the vicinity of the plant intake" remains undefined.
“Sampling will proceed at a rate of once per week for ten
consecutive weeks, encompassing the period where lake whitefish
and deepwater sculpin larval entrainment were highest (April
through mid-June)” It is not clear how this sampling frequency came
to be determined: What data were analysed? How do we know that
the temporal bounds of the sampling season are appropriate? How
do we know that the sampling frequency is appropriate?
BP Response: This sentence has been altered to now read:
“Larval fish sampling will proceed at a rate of once per week for ten
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consecutive weeks, encompassing the period from April through
mid-June where lake whitefish and deepwater sculpin larval
entrainment has been highest in historic entrainment samples and
where larval life stages of development would most likely occur
based on species life history.” [p. 21]

UG-105

UG-106

UG Team Evaluation of BP Response: Unsatisfactory. It is still
unclear how the sampling rate was determined, or whether it is
appropriate.
How were the proposed locations for sampling source waters in the
vicinity of the Bruce Power site selected? Are these locations
representative of the entire offshore location? How will the results
from the sampling be extrapolated over the entire offshore location?
BP Response: None.
How was the sampling frequency selected? Does sampling once
per week effectively capture the temporal variability of the patterns
of distribution and abundance of the targeted species? Should
sampling be conducted at a higher frequency for critical periods
(i.e., for hatching times, early stages of life, etc.)? Will the influence
of lake circulation and hydrodynamics on patterns of distribution and
abundance of larval fish be considered when analyzing the results
from the sampling program? How will the results from the sampling
be extrapolated statistically over the entire water column (with
depth) and the overall offshore location? How will these results be
related to assess probability of entrainment in BNGS?
BP Response:
With regards to influence of lake circulation and hydrodynamics on
patterns of distribution and abundance of larval fish, the following
text has been added:
“For the purpose of this Plan, the area of influence representing
increased intake water velocities will be determined using a
Hydraulic Zone of Influence (HZI) analysis. The general area where
larvae may encounter the predicted Bruce A station intake will be
sampled; however they may come into contact with the intake and
their origin is a complex question.
For the purposes of this study, the HZI represents the instantaneous
three-dimensional water volume, the margins of which represent the
spatial threshold within which larval fishes have a higher probability
to be drawn into the Bruce A station intake rather than escape into
the lake. The HZI is estimated by established hydraulic models in a
spreadsheet format. The size and shape of the HZI are highly
variable, dependent upon prevailing wind direction and velocity, as
well as other environmental and operational factors such as water
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currents, seiche, and the Bruce A station cooling water intake flow.
The HZI will be estimated using environmental data from each
sampling date and the results included in applicable Operations
Phase monitoring reports.” [p. 21]
UG Team Evaluation of BP Response: Unsatisfactory.
References are required to support this methodology. How will the
hydrodynamics of the source water be sampled to
calibrate/validate/verify the spreadsheet model? What governing
equations are included in the spreadsheet model? How will the
results from the Hydraulic Zone of Influence (HZI) analysis be
incorporated with the source water larval sampling? Further details
on this aspect of the Monitoring Plan are required.
“During each weekly larval and egg sampling event, eight samples will be collected
along a series of four transects. Sampling will be performed during daylight and nighttime hours, with one day and one night sample collected along each of the four
transects. Based on the above, the total number of samples is 80. During daytime and
night-time sampling, two of the four samples will be collected at the surface, and two will
be collected at mid-depths. To the extent possible under the prevailing wind and wave
conditions, samples will be taken perpendicular to shore. Each tow will last for
approximately 15 minutes and a calibrated flow meter attached to the neuston net
mouth will be used to record the meter revolutions per minute and calculate the volume
of water sampled. To reduce potential biases associated with boat propeller wash, the
boat RPM’s, net distance from the vessel, and ground distance covered will be
standardized, to the extent possible. The tow will also be conducted in a broad arc
rather than a straight line such that the tow net will remain outside of the boat propeller
wash area. The following information will be recorded for each tow” (p.8)
UG-107
“During each weekly larval and egg sampling event, eight samples
will be collected along a series of four transects. Sampling will be
performed during daylight and night-time hours, with one day and
one night sample collected along each of the four transects. Based
on the above, the total number of samples is 80. During daytime
and night-time sampling, two of the four samples will be collected at
the surface, and two will be collected at mid-depths.” How do we
know that eight samples per transect is appropriate? What is the
basis for day and night sampling? What will be the timing of the day
and night samples, and why will that be appropriate? Why are both
surface and sub-surface samples being collected? What is middepth, why is only one sub-surface stratum being sampled, and how
do we know that this design is appropriate?
BP Response: Text has been altered (italics emphasis added) to
now read:
“During each weekly larval fish and egg sampling event, ten
samples will be collected along a series of five transects. Sampling
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will be performed during daylight and night-time hours occurring
either from 2-3 hours before and after dawn, or two to three hours
before and after dusk. One day and one night sample will be
collected along each of the five transects. Based on level of
sampling effort, the total number of samples will be 100. All tows will
be completed at or within 3 m of the surface.” [p. 21]

UG-108

UG-109

UG-110

UG-111

UG Team Evaluation of BP Response: Unsatisfactory. The
increase from eight to ten transects does not satisfy the questions
raised in the comment. The appropriateness of this number is still
unjustified.
“To the extent possible under the prevailing wind and wave
conditions, samples will be taken perpendicular to shore.” Why are
shore-perpendicular samples preferred to shore-parallel or windoriented samples?
BP Response: Text has been altered to now read (italics emphasis
added):
“To the extent possible under the prevailing wind and wave
conditions, samples will be taken roughly perpendicular to shore to
incorporate sampling over multiple lake depths.” [p. 21]
UG Team Evaluation of BP Response: Unsatisfactory. It still
remains unclear as to why shore-perpendicular samples are
preferred. Furthermore, it is unclear why shore-perpendicular
samples allow for the incorporation of sampling over multiple lake
depths.
“The tow will also be conducted in a broad arc rather than a straight
line such that the tow net will remain outside of the boat propeller
wash area.” If the tows are intended to be curved, then why are the
‘transects’ depicted on Figure 2 as straight lines?
BP Response: See UG-102.
UG Team Evaluation of BP Response: Unsatisfactory. See UG102.
Has a power analysis been performed to determine if this
adequately provides the statistical power required to answer the
specific hypotheses of the experiment?
BP Response: None.
Are the transects sufficient to estimate impingement and
entrainment in the vicinity of Bruce A station intake? The identified
transects do not completely surround the water intake. Are there
considerations for larvae being carried to the intake in a manner that
bypasses that proposed transects? What type of statistical
analyses will be used to estimate the distribution and abundance of
larvae? Will spatial and temporal correlations be considered?
BP Response: None.
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“During each weekly larval and egg sampling event, eight samples
will be collected along a series of four transects. Sampling will be
performed during daylight and night-time hours, with one day and
one night sample collected along each of the four transects.”
What time of day will the day and night sampling be conducted?
How will the results from the day and night sampling be
extrapolated over the entire day? How does the vertical distribution
of larval fish vary during the day? Will the sampling program be able
to capture this variation?
BP Response: Text has been altered to now read (italics emphasis
added):
“During each weekly larval fish and egg sampling event, ten
samples will be collected along a series of five transects. Sampling
will be performed during daylight and night-time hours occurring
either from 2-3 hours before and after dawn, or two to three hours
before and after dusk. One day and one night sample will be
collected along each of the five transects.” [p. 21]

UG-113

UG Team Evaluation of BP Response: Unsatisfactory. See UG107.
“During daytime and night-time sampling, two of the four samples
will be collected at the surface, and two will be collected at middepths.” How were the sampling depths (surface and mid-depth
locations) selected? Are these representative of the entire water
column? How will the results from the two points be extrapolated for
the entire water column? What statistical measures, if any, will be
applied?
BP Response: Sentence has been reworded to read:
“All tows will be completed at or within 3 m of the surface.” [p. 21]
UG Team Evaluation of BP Response: Unsatisfactory. The
uncertainties and concerns raised remain outstanding.

4.0 Entrainment
“As noted above, entrainment is defined as the process by which organisms that are
generally smaller than either the Bruce A (Units 1-4) pump intake screens or cooling
water traveling screens are drawn through the screens by the through-flow. The
entrainment component of this follow up monitoring study will consist of:
• Entrainment monitoring for all organisms that are too small to be impinged on the
Bruce A (Units 1-4) pump intakes and traveling screens and are carried through
the screens; and
• Completion of EAM (deepwater sculpin, lake whitefish) and FFYM (lake
whitefish) modeling.” (p.9)
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As discussed above, the UofG Team has identified serious
problems with the proposed definition of entrainment.
BP Response: Section is now located in Section 4.3 (Entrainment)
starting on p. 22. The definition is appears slightly re-worded in the
Plan as follows:
“As described in Section 1.4, entrainment is defined as the process
by which organisms that are generally smaller than either the Bruce
A (Units 1-4) cooling water pump intake screens or the cooling
water traveling screens are drawn through the screens by the intake
cooling water flow.” [p. 22]
UG Team Evaluation of BP Response: Unsatisfactory.
Outstanding concerns remain with the definition. See UG 038-041.
As discussed above, not all entrained organisms will pass through
the travelling screens.
BP Response: See UG-114.
UG Team Evaluation of BP Response: Unsatisfactory. See UG114.
As discussed above, EAM and FFYM are appropriate for lake
whitefish assessment.
BP Response: None.
As discussed above, it is clear to the UofG Team that the PFM/TTM
remains a potentially important tool for assessing effects of
entrainment and impingement, and must be reconsidered in a much
more rigorous manner for the E/I Monitoring Plan.
BP Response: None.

4.1 Entrainment Monitoring Objectives
“As shown in Appendix B, Table 8.1.1-1 from the 2008 Work Plan indicates that the
Operations Phase monitoring objective for Element 3.1 is to determine the relative
abundance of lake whitefish eggs and larvae present that are susceptible to
entrainment, and to confirm the EA finding of no significant adverse effects to larval lake
whitefish due to entrainment from the condenser cooling water system operation during
the Operations Phase.” (p.9)
UG-118
“As shown in Appendix B, Table 8.1.1-1 from the 2008 Work Plan
indicates that the Operations Phase monitoring objective for
Element 3.1 is to determine the relative abundance of lake whitefish
eggs and larvae present that are susceptible to entrainment, and to
confirm the EA finding of no significant adverse effects to larval lake
whitefish due to entrainment from the condenser cooling water
system operation during the Operations Phase.” As discussed
above, the E/I Monitoring plan should use proper terminology when
referring to target life-history stages of the target species (eggs,
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embryos, free-embryos, larvae, juveniles, adults).
BP Response: This section has been removed – largely
incorporated into Section 1.3 (Study Goal and Objectives).

UG-119

UG-120

UG Team Evaluation of BP Response: Satisfactory. (but see
concerns on Study Goal and Objectives)
It is very important to note that “susceptible to entrainment”
necessarily involves an understanding of hydrodynamic flow and
characterization of entrainment risk zones associated with the water
intake. This feature seems to be absent from the E/I Monitoring
Plan, but is a major focus of the UofG Research Program
BP Response: See UG-106.
UG Team Evaluation of BP Response: Unsatisfactory. See UG106.
Use of the word "confirm" is problematic in this context, since it also
carries the meaning of 'prove to be true.' A neutral scientific wording
would read something like: “… to [confirm] test the EA [finding]
prediction of no significant adverse effects to larval lake whitefish
due to entrainment from the condenser cooling water system
operation during the Operations Phase.”
BP Response: None.

4.2 Review of Historical Data
“Entrainment sampling has previously been performed at both the Bruce A and Bruce B
stations. Entrainment sampling has been performed at the Bruce A station in 1977,
1985-86, and again in 2004. When feasible, the most recent data (2004) will be used to
provide historic context relating to sampling techniques and schedules, and to the
extent possible to compare with new sample results to be obtained as part of this
program. Although multiple years of entrainment data has been compiled, a review of
the data as part of this work plan indicates that monitoring activities (i.e., frequency,
level of detail, etc.) have varied between years, which is anticipated to limit the ability to
draw comparisons between previous years of sampling and subsequently predict future
entrainment trends at the Bruce A station. The limitations of historical data will be further
explored as part of the proposed study. Following the more rigorous Operations Phase
monitoring, statistical comparisons of pre- and post-Operations Phase monitoring to
earlier historical data may be possible. However, due to the variability in historical
monitoring, some data may be of limited utility, multiple years of data may need to be
pooled, and the analyses may have limited statistical power to detect differences
between some pre- and post-Operations Phase variables.” (p.9)
UG-121
“Entrainment sampling has previously been performed at both the
Bruce A and Bruce B stations. Entrainment sampling has been
performed at the Bruce A station in 1977, 1985-86, and again in
2004.” Despite previous requests for relevant documentation, the

52

SON-BP Whitefish Research Program - Revised Bruce Power E/I Monitoring Plan

07 August 2012

UofG Team has not been provided with the data/documentation
associated with Bruce Power's 1977, 1985-86, 2004 entrainment
sampling, as had been requested.
BP Response: References were added to this sentence. It now
reads:
“Entrainment sampling has previously been performed at both the
Bruce A and Bruce B stations. Entrainment sampling has been
performed at the Bruce A station in 1977, 1985-86, and again in
2004 [Dunstall 1978; McKinley 1988; Bruce Power 2005].” [p. 22]

UG-122

UG-123

UG-124

UG Team Evaluation of BP Response: Unsatisfactory. Other than
the addition of a few references, the issues and concerns remain
outstanding. BP continues to withhold the requested
data/information.
“When feasible, the most recent data (2004) will be used to provide
historic context relating to sampling techniques and schedules, and
to the extent possible to compare with new sample results to be
obtained as part of this program.” How do we know that the most
recent data are most appropriate for representing a historical
context relating to sampling techniques and schedule?
BP Response: None.
“Although multiple years of entrainment data has been compiled, a
review of the data as part of this work plan indicates that monitoring
activities (i.e., frequency, level of detail, etc.) have varied between
years, which is anticipated to limit the ability to draw comparisons
between previous years of sampling and subsequently predict future
entrainment trends at the Bruce A station.” This is not a sentence.
On one hand, it states that a review of the data is part of the
proposed workplan, and other the other hand conclusions are
already drawn from the review. If the historical time series of
entrainment data will not allow rigorous restrospective and
prospective analyses, is it necessary for a new sampling design that
will allow for comparison of results across years? How will we know
if this is needed, and what conditions such a sampling design will
need to satisfy?
BP Response: None.
“The limitations of historical data will be further explored as part of
the proposed study. Following the more rigorous Operations Phase
monitoring, statistical comparisons of pre- and post-Operations
Phase monitoring to earlier historical data may be possible.
However, due to the variability in historical monitoring, some data
may be of limited utility, multiple years of data may need to be
pooled, and the analyses may have limited statistical power to
detect differences between some pre- and post-Operations Phase
variables.” This seems to be a rehash of the previous (unclear)
statement – the bottom line seems to be that statistical analyses will
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be attempted but are not likely to be informative. As discussed
above, should the E/I Monitoring Plan ensure the creation of a
meaningful sampling design leading to a useful entrainment time
series?
BP Response: The last two sentences have been reworded to now
read:
“However, due to the variability in historical monitoring, some data
may be of limited utility, and certain data may need to be pooled or
omitted. As a result, certain analyses may have a limited statistical
power to detect differences between some pre- and postOperations Phase variables.” [p. 23]

UG-125

UG-126

UG Team Evaluation of BP Response: Unsatisfactory.
Notwithstanding the caveats about poor historical data, the
statistical analyses will be attempted but are not likely to be
informative.
Variation in monitoring will have an impact on the ability to compare
previous studies to the existing project. Further, comparisons need
to be balanced against the possibility that the population of whitefish
has changed since the original studies were performed. How are the
limitations of historical data going to be addressed in the study?
BP Response: None.
What statistical comparisons will be made? What assumptions are
required to perform the necessary statistical analyses? Are these
comparisons going to consider one variable at a time (i.e., are they
univariate analyses)? Will appropriate Time Series methods be
used? While pooling may be necessary, is there any concern that
trends may be affected by Simpson’s Paradox? How will the results
be interpreted and communicated if the statistical power is limited?
BP Response: None.

4.3 Entrainment Sampling
“Entrainment sampling will identify and quantify the ichthyoplankton (i.e., eggs and
larvae) in the intake water that have passed through the intake screening systems and
are entrained through the cooling water system during normal plant operations. To the
extent possible entrainment sampling will be conducted using methods adopted from
the 2004 study [Bruce Power 2005b]. This includes conducting sampling at the
upstream end of the forebay using a pump-in-net design.” (p.9)
UG-127
As discussed above, the E/I plan should use appropriate life-history
terminology (i.e. eggs, embryos, free-embryos, larvae, juveniles,
adults) for the entrainment sampling program
BP Response: None.
UG-128
“ichthyoplankton … in the intake water that have passed through the
intake screening systems and are entrained through the cooling
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water system during normal plant operations.” As discussed above,
this does not account for the ichthyoplankton that is entrained but
does not pass through the cooling water system.
BP Response: The sentence has been re-worded as follows:
“Entrainment sampling will identify and quantify the ichthyoplankton
(i.e., eggs and larvae) in the intake water that has passed through
the intake into the forebay and that is assumed will be swept
downstream through the traveling screens and entrained through
the cooling water system during normal plant operations.” [p. 23]

UG-129

UG-130

UG Team Evaluation of BP Response: Unsatisfactory. The
proposed sampling will not account for entrained juveniles/adults
that are entrained into the forebay, yet not imping on the screens.
“To the extent possible entrainment sampling will be conducted
using methods adopted from the 2004 study [Bruce Power 2005b].
This includes conducting sampling at the upstream end of the
forebay using a pump-in-net design.” As discussed above, the UofG
has serious concerns regarding the appropriateness of previous
entrainment sampling protocols, especially the assumptions
regarding representivity of the sampling location
BP Response: This sentence has been re-worded to now read
(italics emphasis added):
“To the extent possible, entrainment sampling will be conducted
using sampling methods adopted from studies in 2004 [Bruce
Power 2005b]; however, two methods are currently under
evaluation to ensure that they meet Bruce Power sampling and
health and safety requirements (see Section 4.3.2.1.1). Entrainment
sampling gear size, number of nets, and sampling duration may be
modified as a result of field sampling data and ability to capture the
coefficient of variation. The two sampling methods under
consideration are:
- Pump-in-net design, similar to 2004 entrainment sampling
but at a different location within the forebay ; and
- Plankton/bongo net tow.” [p. 23]
UG Team Evaluation of BP Response: Unsatisfactory. The
concerns regarding the appropriateness of previous entrainment
sampling protocols, especially the assumptions regarding
representivity of the sampling location, remain outstanding. It is
unclear if the new sampling methods have been statistically vetted.
It is also unclear if the old protocols are comparable to current or
newly developed standards.
Despite previous requests for relevant documentation, the UofG
Team has not been provided with the data/documentation
associated with Bruce Power's 2004 entrainment sampling, as had
been requested.
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BP Response: None.
The UofG Team has serious concerns regarding the representivity
of spatial sampling of entrainment in the forebay. To our knowledge
there have never been any hydrodynamic assessments of water
flow in the forebays to determine in there are regions of hyper- or
hypo-representivity of entrainment, with which to evaluate the
assumption that upstream end of the forebay is a well-mixed and
appropriate location for sampling. It should be noted that
hydrodynamic assessment of the forebays is a major component of
the UofG Research Program.
BP Response: None.
It should be noted that Andrew Binns (UofG Post-Doctoral Fellow,
SON-BP Collaborative Whitefish Research Program) has been
assigned responsibility to develop and undertake hydrodynamic
mapping of the BNGS forebays to quantitatively identify and
describe water flow patterns that must be taken into account when
selecting representative forebay sampling location(s). The spatiotemporal definition of these representative sampling locations needs
to be considered in the E/I plan.
BP Response: None.

4.3.1 Entrainment Field Sampling Design
4.3.1.1 Collection Method
“In the 2004 entrainment study [Bruce Power 2005b], entrainment sampling was
conducted at the upstream end of the forebay, using a pump-in-net design, and
withdrew water from one point in the water column (approximately 3 m below water
surface). During Operations Phase entrainment sampling, samples will be collected in
the same location, using a pump-in-net design similar to 2004. Figure 3 shows the
location of the Bruce A station intake entrainment sampling point. Sampling at the
upstream end of the forebay will help ensure that samples are representative of the
actual larval fish composition in the forebay due to mixing of the cooling water between
the intake and the forebay. Cooling water enters the forebay from an underground
intake channel via a vertical riser, causing turbulent upwelling. Because of the intake
channel design and large water volumes, cooling waters are well-mixed thereby
negating the need for stratified sampling techniques.” (p.10)
UG-133
As discussed above, the UofG Team has serious concerns
regarding the representivity of spatial sampling of entrainment in the
forebay – and specifically the assumption that “samples are
representative of the actual larval fish composition in the forebay
due to mixing of the cooling water between the intake and the
forebay.”
BP Response: Note: Section 4.3.2.1.1 (Collection Method) is now
split into two sub-sections dealing with “pump-in-net” and
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“plankton/bongo net”, respectively.
Text has been re-worded to now read:
“In the 2004 entrainment study [Bruce Power 2005b], entrainment
sampling was conducted at the upstream end of the forebay, using
a pump-in-net design, with water withdrawn by pump from
approximately 3 m below water surface. During Operations Phase
entrainment sampling, pump-in-net samples will be collected from
an engineered catwalk located approximately 250 meters from the
upstream end of the forebay. Figure 4 shows the location of the
Bruce A station intake entrainment sampling point. The engineered
catwalk was originally constructed as a survey point to obtain water
temperature data from the intake forebay. Samples collected at the
engineered catwalk location will be assumed to be representative of
the larval fish composition in the forebay due to mixing of the
cooling water between the intake tunnel outlet and the forebay.
Cooling water enters the forebay from an underground intake tunnel
via a vertical riser, causing turbulent upwelling. Because of the
intake channel design and large water volumes, cooling waters are
well-mixed and velocities are predicted to exceed the swimming
capability of larval fish. Therefore, vertically stratified sampling
techniques are not proposed. Sampling at the end of the forebay in
the vicinity of the vertical riser, as conducted in 2004, is not
currently planned as a health and safety risk analysis completed by
Golder and Bruce Power indicated that sampling from the catwalk is
the safer option.” [p. 23]

UG-134

UG-135

UG-136

UG Team Evaluation of BP Response: Unsatisfactory. The
concerns regarding representivity of spatial sampling of entrainment
in the forebay remain outstanding.
“Because of the intake channel design and large water volumes,
cooling waters are well-mixed thereby negating the need for
stratified sampling techniques.” This assumption is critical to the
representivity of entrainment sampling, and must be tested before
relying on it as a truth.
BP Response: None.
“…a pump-in-net design, and withdrew water from one point in the
water column (approximately 3 m below water surface).” Crawford
(UofG) served as an SON participant in the 2004 entrainment study,
and has first-hand knowledge that the pump intake was moving
vigorously near the upper waters of the forebay, and was not
consistently sampling “approximately 3 m below water surface.”
BP Response: None.
Sampling in one location may not be representative. Furthermore,
assuming that sampling in one location is representative, sampling
at 3m below the surface only should be reconsidered. Samples
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taken at the surface, and at multiple levels below the surface are
recommended. The existing structure will only inform the study as to
the expected entrainment associated with larvae that pass through
the water column at 3m below the surface.
BP Response: None.
The assumption that the cooling waters are well-mixed should be
verified. If this is already known, what statistical methods were used
to verify/support this statement?
BP Response: None.
“In the 2004 entrainment study [Bruce Power 2005b], entrainment
sampling was conducted at the upstream end of the forebay, using
a pump-in-net design, and withdrew water from one point in the
water column (approximately 3 m below water surface).” How was
the location of sampling (upstream end of the forebay) selected for
the 2004 study? How come only one location in the water column
will be sampled? How do the hydrodynamics in the forebay affect
the vertical distribution of larval fish? If there is hydrodynamic
influence on distribution of fish larvae with depth, how will this one
sampling point be extrapolated for the entire water column?
BP Response: None.
“Cooling water enters the forebay from an underground intake
channel via a vertical riser, causing turbulent upwelling. Because of
the intake channel design and large water volumes, cooling waters
are well-mixed thereby negating the need for stratified sampling
techniques.” Are the cooling waters throughout the entire intake
forebay well-mixed? How has this been confirmed through
hydrodynamic sampling or modeling? Does the mixing of the
cooling water infer that the distribution of larval fish with depth is
relatively uniform? Are there any “dead zones” in the forebay where
fish with sufficient swimming ability could persist? Do the
hydrodynamic patterns in the forebay vary depending on the
number of pumps operating and their pumping rates?
BP Response: None.
“Volume of circulating water or flow rate (based on the number of
circulating water pumps in operation, and the pumping rates);” Is it
possible to gain more accurate assessment of the flow dynamics in
the forebay through conducting measurements of velocity fields
(i.e., with use of an acoustic Doppler current profiler)? Are there any
other factors besides the number of pumps in operation and
pumping rates that could affect the hydrodynamic patterns in the
forebay? How could these be accounted for in sampling design? If
the pump operating conditions are variable then this needs to be
accounted for in sampling design in order to conduct entrainment
sampling for the diverse hydrodynamic regimes in the forebay (i.e.,
conduct sampling for all different pump operating
conditions/combinations).
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BP Response: None.
“Air temperature and weather conditions at the beginning, mid-point,
and end of the 24-hour sampling period;” How are air temperatures
and weather conditions being recorded? Is it possible to obtain a
recording of the weather conditions throughout the entire duration of
the 24-hour sampling period to gain greater accuracy for daily
variation of these conditions?
BP Response: None. This point has been moved to Section 4.3.2.6
(Water Quality) on p. 29.
“Water temperature, wave height, wind direction, and wind speed
for a period of 2 days prior to and during a sampling event.” The
proposed source for water temperature, wave height, wind direction
and wind speed (i.e., at a buoy located in the middle of Lake Huron)
is not likely representative of the conditions in the region directly
offshore of the Bruce Power nuclear generating station
Hydrodynamic and meteorological data at the site should be
obtained in order to accurately quantify conditions at the site and
relate those conditions to observed patterns of distribution and
abundance of larval and adult fish Deploying appropriate
instrumentation in the region directly offshore of the facility will more
accurately evaluate these conditions and produce more meaningful
results
BP Response: This point has been moved to Section 4.3.2.6
(Water Quality) on p. 29. The sentence has been changed as
follows:
“Water temperature, wave height, wind direction, and wind speed
for a period of 3 days prior to and during the sampling event;” [p. 29]
Source for weather and wind data has been re-worded as being
from:
“Weather and wind data will be obtained from online sources (e.g.,
Environment Canada and WindFinder). Water quality data will be
used during data analysis to determine if patterns exist between the
measured abiotic parameters and impingement, entrainment, or
source water data.” [p. 29]
There is no longer a link to the buoy located in the middle of Lake
Huron.
UG Team Evaluation of BP Response: Unsatisfactory. The
geographic location of the data from the “online sources” remains
unclear. Where are these data located geographically? Is Are the
data representative of the conditions at site?

4.3.1.2 Temporal Scales
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“Entrainment sampling will be assessed on three temporal scales - annual, seasonal,
and diel. The inherent variability in fish presence (whether natural or induced by intake
velocities, intake screen size, fish swimming capabilities or other factors), and
distribution at each of these levels may drive variability in entrainment rates.” (p.11)
UG-143
As discussed above, the USEPA 316(b) document makes explicit
reference to the requirement for “Source Water Physical Data” that
are “needed to characterize the facility and evaluate the type of
waterbody and species affected by the cooling water intake
structure” and “Cooling Water Intake Structure Data” that are
needed “characterize the cooling water intake structure and
evaluate the potential for impingement and entrainment of aquatic
organisms. Information on the design of the intake structure and its
location in the water column will allow the permit writer to evaluate
which species or life stages would potentially be subject to
impingement and entrainment.”
BP Response: None.
UG-144
As discussed above, the UofG Research Program has a strong
emphasis on the collection and analyses of hydrodynamic data to
support the kinds of requirements for information about water flow
and entrainment/impingement risks for fishes, including the three
identified VEC species. The E/I Monitoring Plan will need to be
much more explicit in it’s treatment of these hydrodynamic
analyses.
BP Response: None.
UG-145
Assessing the data at multiple scales is highly recommended. It is
suggested that relevant Time Series methods be used to
determine/account for any autocorrelation, and to potentially
determine annual, seasonal, diel level patterns. Further, the data
might best indicate the temporal scale that is most appropriate, and
this may include other scales. A full temporal analysis is
recommended. It is also recommended that temporal analysis
incorporate variables to account for fish presence variability. This
should include main effects, and tests for interactions between
variables (i.e., simple effects).
BP Response: None.
“It is assumed that larval fish populations will fluctuate on an annual basis due to a
number of biotic and abiotic factors, including adult year-class variations, weather
patterns and lake-wide water movement, and changes to habitat or the fish community
composition (e.g., new invasive species, increases/decreases in predators). These
inter-annual fluctuations can lead to large differences in annual entrainment at a given
plant intake; therefore, it is important to have more than one year of baseline data to
better estimate baseline annual entrainment. As such, an initial two years of
entrainment monitoring is recommended following the start of the Operations Phase. If
entrainment of lake whitefish larvae is greater than the threshold effect following two
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years of monitoring, and in consultation with agencies and stakeholders, entrainment
monitoring could continue for additional years until an index of population
size/entrainment impacts are established.” (p.11)
UG-146
"It is assumed that larval fish populations will fluctuate on an annual
basis due to a number of biotic and abiotic factors, including adult
year-class variations, weather patterns and lake-wide water
movement, and changes to habitat or the fish community
composition (e.g., new invasive species, increases/decreases in
predators). These inter-annual fluctuations can lead to large
differences in annual entrainment at a given plant intake" While
these seem to be reasonable hypotheses, the E/I plan should
provide references in support.
BP Response: None.
UG-147
"therefore, it is important to have more than one year of baseline
data to better estimate baseline annual entrainment." The length of
baseline time series needs to be considered by more rigorous
statistical methods that consider variation of the data and the
intended use of the time series. A much higher level of rigour is
required on this issue.
BP Response: This sentence was altered slightly (removing the
word baseline) to read:
“therefore, it is important to have more than one year of data to
better estimate annual entrainment.” [p. 26]

UG-148

UG Team Evaluation of BP Response: Unsatisfactory. The length
of baseline time series needs to be considered by more rigorous
statistical methods that consider variation of the data and the
intended use of the time series. A much higher level of rigour is
required on this issue.
"an initial two years of entrainment monitoring is recommended
following the start of the Operations Phase. If entrainment of lake
whitefish larvae is greater than the threshold effect following two
years of monitoring, and in consultation with agencies and
stakeholders, entrainment monitoring could continue for additional
years until an index of population size/entrainment impacts are
established.” How do we know that an initial two years is sufficiently
long to establish a baseline upon which to make sampling design
decisions? As discussed above, there are serious concerns with the
undefined "threshold effect." As discussed above, there are
important issues for determining who (i.e. SON) will be consulted for
these kinds of in-program design decisions. It is not clear what is
meant by "an index of population size/entrainment impacts" or why
this index would be an appropriate measure of entrainment effect.
How will we know how many additional years of sampling would be
appropriate to achieve the objective?
BP Response: None.
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“It is assumed that larval fish populations will fluctuate on an annual
basis due to a number of biotic and abiotic factors, including adult
year-class variations, weather patterns and lake-wide water
movement, and changes to habitat or the fish community
composition (e.g., new invasive species, increases/decreases in
predators).” In order to be able to be able to predict what impact
future hydrodynamic/water circulation patterns in the lake (i.e., such
as those brought about by climate change) will have on patterns of
distribution and abundance of fish it is necessary to directly relate
fish sampling results with accurate hydrodynamic measurements in
the direct region. Application of a computational model (such as
ELCOM-CAEDYM for the offshore hydrodynamics or FLOW-3D for
forebay hydrodynamics) would allow for more accurate assessment
of variation of hydrodynamic pattern, such as variation due to
variability in wind-induced currents, storm surge or seiche events
and thermal (density-driven) flows (such as the influence of the
thermal discharge plume on nearshore lake movement). Different
climatic scenarios could be simulated from the application of such a
model, allowing for extrapolation to future weather and
hydrodynamic conditions.
BP Response: None.

“Seasonal variability is a very important factor for entrainment studies, with fish lifehistory typically accounting for the majority of seasonal variability. Most fish species
spawn in the late fall/winter months (e.g., lake whitefish) or in the spring. For fall and
winter spawners larval fish emerge primarily in the spring to early summer months.
However, some fishes are capable of spawning year-round. According to Becker [1983],
lake whitefish spawns from October to December in the Great Lakes, with larvae
emerging in March or early April and deepwater sculpin likely spawn year-round in the
Great Lakes. Limited historic entrainment data from Bruce A and Bruce B stations for
both species indicates that deepwater sculpin eggs and larvae are entrained primarily
from early April to early June [King 1992], and lake whitefish larvae appear most
susceptible to entrainment in May and early June. These findings are consistent with a
literature review on deepwater sculpin biology in the Great Lakes that was completed as
part of the Bruce A Refurbishment for Life Extension and Continued Operations
Environmental Assessment Follow-up Program [Bruce Power 2010]. Based upon these
historic entrainment results and the life history of lake whitefish and deepwater sculpin,
entrainment sampling is recommended throughout the year, with increased frequency in
the spring and early summer when lake whitefish and deepwater sculpin are most likely
to be present in the vicinity of the Bruce A station intake structure.” (p.11)
UG-150
"According to Becker [1983], lake whitefish spawns from October to
December in the Great Lakes, with larvae emerging in March or
early April and deepwater sculpin likely spawn year-round in the
Great Lakes." There is a much more literature regarding life-history
and ecology of lake whitefish (including for Lake Huron) that should
be considered in this regard. As discussed above, the E/I Monitoring
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Plan should make much more extensive use of the OPG-NawashBP WINGS Project which has already compiled and interpreted
most of this literature:
Holmes, J.A., Noakes, D.L.G., Crawford, S.S., and Wismer, D.A.
2002. Lake whitefish and round whitefish biology: a review of
ecological factors important to growth, survival, and reproduction,
Report prepared in support of Whitefish Interactions with Nuclear
Generating Stations (WINGS) for Ontario Power Generation Nuclear, Chippewas of Nawash First Nation and Bruce Power.
Axelrod Institute of Ichthyology, University of Guelph, Guelph,
Ontario, Canada., Guelph, ON.
BP Response: None.
It should be noted that Clayton Coppaway and Lauren Overdyk
(UofG Grad Student, Whitefish Population Discrimination and
Entrainment Research Projects respectively, SON-BP Collaborative
Whitefish Research Program), are undertaking comprehensive
reviews of lake whitefish life-history and ecology, specifically
associated with BNGS entrainment and impingement. These
review/evaluation should be considered when developing
operational definitions of entrainment/impingement for the E/I
Monitoring Plan.
BP Response: None.
"Limited historic entrainment data from Bruce A and Bruce B
stations for both species indicates that ... lake whitefish larvae
appear most susceptible to entrainment in May and early June." It is
important to cite specifically which limited data were analysed to
reach this conclusion. Despite previous requests for relevant
documentation, the UofG Team has not been provided with the
data/documentation associated with the historical Bruce A and
Bruce B entrainment sampling, as had been requested.
BP Response: None.
"Based upon these historic entrainment results and the life history of
lake whitefish and deepwater sculpin, entrainment sampling is
recommended throughout the year, with increased frequency in the
spring and early summer when lake whitefish and deepwater
sculpin are most likely to be present in the vicinity of the Bruce A
station intake structure." This aspects of the entrainment sampling
design needs to be based on a more rigorous consideration of
existing information regarding lake whitefish life history and previous
entrainment sampling (no matter how limited) at the BNGS. How will
we know how much "increased frequency" of sampling in spring and
early summer will be appropriate?
BP Response: None.
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“Diel, meaning daily, variability in larval fish populations may be due to the distribution of
food resources, water temperatures, and weather/water movement patterns. Two
important factors to consider are diel vertical migration (DVM) and larval drift. DVM
describes the process where many larval fishes and zooplankton (an important larval
fish food source) will migrate to different depths throughout the day, with larval fish often
found near the surface at night and lower in the water column during the day [Hensler
and Jude 2007]. Larval drift refers to larval fish movement in flowing water. As observed
by Winnell and Jude [1991], larval drift is often greater at night than during the day as
well. These studies show that larval fish movement within the water column varies
throughout the day in all types of systems and therefore, entrainment sampling both
during the day and at night is recommended to provide the best estimate of
entrainment.” (p.11)
UG-154
"Diel, meaning daily, variability in larval fish populations may be due
to the distribution of food resources, water temperatures, and
weather/water movement patterns. Two important factors to
consider are diel vertical migration (DVM) and larval drift. DVM
describes the process where many larval fishes and zooplankton
(an important larval fish food source) will migrate to different depths
throughout the day, with larval fish often found near the surface at
night and lower in the water column during the day [Hensler and
Jude 2007]." It is inappropriate to use ther term 'populations' with
regard to larval fish, since this represents only one developmental
component of a biological population in question. How do we know
that DVM is an important factor in lake whitefish larval ecology
(Hensler and Jude is a paper on round goby ecology)? As
discussed above, a more rigorous treatment of the literature,
including the WINGS reviews and current UofG reviews, is required.
BP Response: The word “populations” was removed from the first
sentence. The sentence now reads:
“Diel, meaning daily, variability in larval fish may be due to the
distribution of food resources, water temperatures, and
weather/water movement patterns.” [p. 27]
No response with regard to importance of DVM in lake whitefish
larval ecology, or mention of WINGS and/or current UofG reviews.

UG-155

UG Team Evaluation of BP Response: Unsatisfactory. Simply
removing the word ‘populations’ has done nothing to address the
issues and concerns that remain outstanding on this issue.
"Larval drift refers to larval fish movement in flowing water. As
observed by Winnell and Jude [1991], larval drift is often greater at
night than during the day as well. These studies show that larval fish
movement within the water column varies throughout the day in all
types of systems and therefore, entrainment sampling both during
the day and at night is recommended to provide the best estimate of
entrainment.” The Winnell and Jude (1991) study was performed in
a large river (St. Marys) and did not capture larvae for lake whitefish
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(or any of the other VEC species for BNGS). How do we know that
lake whitefish larvae exhibit larval drift or "movement in the water
column" (diel or otherwise)? How do we know that it is important to
sample during both day and night? Once again, a much more
rigorous treatment of the literature is required.
BP Response: None.
“Diel, meaning daily, variability in larval fish populations may be due
to the distribution of food resources, water temperatures, and
weather/water movement patterns.” How will the influence of
weather/water movement patterns be related to results from the
larval fish sampling? In order to gain inference about the influence
of daily variation in hydrodynamics/water patterns on patterns of
distribution and abundance of fish it is imperative to have direct
sampling of hydrodynamics concurrent with entrainment sampling,
or a numerical model of the hydrodynamics in the forebay, to be
able to understand how hydrodynamics would vary due to water
movement, weather conditions, number of pumps in operation,
pumping rate, etc.
BP Response: None.
“Two important factors to consider are diel vertical migration (DVM)
and larval drift. DVM describes the process where many larval
fishes and zooplankton (an important larval fish food source) will
migrate to different depths throughout the day, with larval fish often
found near the surface at night and lower in the water column during
the day [Hensler and Jude 2007]. Larval drift refers to larval fish
movement in flowing water. As observed by Winnell and Jude
[1991], larval drift is often greater at night than during the day as
well. These studies show that larval fish movement within the water
column varies throughout the day in all types of systems and
therefore, entrainment sampling both during the day and at night is
recommended to provide the best estimate of entrainment.” How will
BP gain a better understanding of the diel vertical migration and
larval drift in order to extrapolate sampling results for the entire
water column as well as for horizontal dispersal? Application of a
coupled hydrodynamic-ecological numerical model (such as
ELCOM-CAEDYM) would assist in gaining a better understanding of
the relationship between hydrodynamics and biological behaviour of
the fish in order to produce more accurate extrapolations for the
entire water column.
BP Response: None.

4.3.1.3 Detectability and Sampling Frequency
“Neither lake whitefish nor deepwater sculpin were present in Bruce A station
entrainment samples in 2001 or 2004. However, deepwater sculpin has been present in
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entrainment samples at the Bruce A station historically (i.e., 1977 and 1985/86) and
both species were present during an entrainment study conducted in 1989 at the Bruce
B station [King 1992]. Six lake whitefish larvae were also captured during entrainment
sampling at the Bruce B station in 2001 [Patrick et al. 2002]. Following these studies,
and in review of the 2008 Work Plan, the
CNSC inquired about the likelihood of detecting deepwater sculpin and lake whitefish in
entrainment samples if they are truly present in the Bruce A station intake. Because
lake whitefish and deepwater sculpin larval densities are not currently known for Lake
Huron in the vicinity of the Bruce Power site, an evaluation of several possible scenarios
to determine the estimated amount of sampling needed to detect larvae of these
species at various assumed densities are provided below.” (p.12)
UG-158
"Neither lake whitefish nor deepwater sculpin were present in Bruce
A station entrainment samples in 2001 or 2004. However,
deepwater sculpin has been present in entrainment samples at the
Bruce A station historically (i.e., 1977 and 1985/86) and both
species were present during an entrainment study conducted in
1989 at the Bruce B station [King 1992]. Six lake whitefish larvae
were also captured during entrainment sampling at the Bruce B
station in 2001 [Patrick et al. 2002]." Despite previous requests for
relevant documentation, the UofG Team has not been provided with
the data/documentation associated with the 1977, 1985/86, 1989,
2001, 2004 Bruce entrainment data, as had been requested.
BP Response: None.
UG-159
As discussed above, the lack of lake whitefish larvae in previous
entrainment samples may be associated with lack of representivity
in the sampling design/effort. A comprehensive review of these
previous sampling programs is required before making any
conclusions about future entrainment sampling designs.
BP Response: None.
UG-160
"Following these studies, and in review of the 2008 Work Plan, the
CNSC inquired about the likelihood of detecting deepwater sculpin
and lake whitefish in entrainment samples if they are truly present in
the Bruce A station intake. Because lake whitefish and deepwater
sculpin larval densities are not currently known for Lake Huron in
the vicinity of the Bruce Power site, an evaluation of several
possible scenarios to determine the estimated amount of sampling
needed to detect larvae of these species at various assumed
densities are provided below.” The CNSC inquiry is based on the
same sampling design issues that the UofG Team has expressed. It
is important to incorporate a statistically-defensible sampling
program for larvae in source waters, and this in turn requires
hydrodynamic modelling of entrainment risk regions - as discussed
above and as incorporated into the UofG Research Program.
BP Response: None.
UG-161
"an evaluation of several possible scenarios to determine the
estimated amount of sampling needed to detect larvae of these
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species at various assumed densities are provided below." The
UofG Team is highly skeptical of any such 'scenarios' that are based
on the results of previous entrainment sampling programs that are
in turn highly questionable.
BP Response: None.
“In 2004, an estimated 3,120 m3 of the Bruce A station intake water was sampled
during entrainment studies, resulting in the collection of 12 larval fish [Golder Associates
2005]. Overall, this is a larval density of 3.8x10-3 fish per m3. No deepwater sculpin or
lake whitefish larvae were collected. During the 1988/89 Bruce B station larval fish
entrainment studies, deepwater sculpin larvae were present from early April to early
June and one lone lake whitefish larvae was present in early June [King 1992]. Lake
whitefish entrained at the Bruce B station in 2001 were also present primarily in early
June [Patrick et al. 2002]. If the amount of water sampled during this time period (early
April to early June) in 2004 is used, the capture of a single lake whitefish or deepwater
sculpin would have given an estimated density of 7.6x10-4 larvae per m3 (1 fish per
1,320 m3 of water). Because no lake whitefish or deepwater sculpin larvae were
actually captured in 2004, it is assumed that the actual lake whitefish and deepwater
sculpin larval density was less than 7.6x10-4 larvae per m3 . Table 1 shows four
possible larval densities and the estimated sampling effort necessary to capture one
lake whitefish or deepwater sculpin larvae in the entrainment sample given each
density.” (p.12)
UG-162
Despite previous requests for relevant documentation, the UofG
Team has not been provided with the data/documentation
associated with the 1988/89, 2001, 2004 Bruce entrainment data,
as had been requested.
BP Response: None.
UG-163
The UofG Team is highly skeptical of the accuracy and precisions of
these estimated entrainment larval densities, and the assumptions
used in the calculation of water volume required to be sampled per
individual larva. A much more rigourous review and analysis of
previous entrainment sampling programs would be required before
any such projections could be considered.
BP Response: None.
UG-164
“In 2004, an estimated 3,120 m3 of the Bruce A station intake water
was sampled during entrainment studies, resulting in the collection
of 12 larval fish [Golder Associates 2005]. Overall, this is a larval
density of 3.8x10-3 fish per m3.” How were these data collected?
How does 3,120 m3 compare to the total intake? That is, were the
samples representative? Given that previous sampling occurred at
one point in the water column, how might the estimated time
requirements (highlighted in Table 1) change? Since the data
collection method described involves one point in space, over
several time periods, the data that are collected will not be
representative of the entire water column. The data will be
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longitudinal in nature, with inherent autocorrelation structures; how
are these to be addressed? Further, should the sampling method be
updated to include multiple points in the water column, a spatial and
temporal structure will exist. How might this spatial and temporal
structure be addressed?
BP Response: None.
“Because no lake whitefish or deepwater sculpin larvae were
actually captured in 2004, it is assumed that the actual lake
whitefish and deepwater sculpin larval density was less than
7.6x10-4 larvae per m3.” This may not be valid. The observed
result might be a case where sampling occurred when larvae were
not present, but other non-sampled times could have had a much
greater density than this.
BP Response: None.

“Based on the estimated number of days to catch one larval lake whitefish or deepwater
sculpin shown in Table 1, and in order to ensure that adequate sampling is completed
during peak entrainment periods, the entrainment
sampling frequency is proposed to be stratified as follows:
• January to mid-March: bi-weekly (5 sample occasions, n=20)
o Possible entrainment of eggs or early-emerging larvae
• mid-March through June: twice-weekly (30 sample occasions, n=120)
o Primary period of spawning and larval emergence
• July through August: weekly (9 sample occasions, n=36)
o Possible late-emerging larvae and post-larvae
• September: monthly (1 sample occasions, n=4)
o Few/no egg/larval entrainment anticipated
• mid-October through December: bi-weekly (6 sample occasions, n=24)
o Lake Whitefish spawning period, possible egg entrainment” (p.12)
UG-166
As discussed above, this approach to sample design is
extraordinarily weak, due to (a) high dependence on questionable
sampling effort projections, (b) arbitrary stratification of sampling
periods, and (c) arbitrary allocation of sampling effort per sampling
period. A much more rigourous approach is required to develop a
biologically- and statistically-defensible entrainment sampling
program.
BP Response: None.
“Based on the proposed stratification of entrainment sampling above, a total of 51
entrainment sampling events per year are recommended during the first two years of
entrainment sampling. This number of entrainment sampling events (8-hours/day) is
expected to produce at least one larval lake whitefish and deepwater sculpin, assuming
an actual source water larval density equal to or greater than 8.2x10-5 lake whitefish or
deepwater sculpin larvae/m3 (1 fish per 12,200 m3 of water). One entrainment
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sampling event refers to a 24-hour period where four entrainment samples will be
collected (at a rate of 2 hours per sample for a total of 8 hours of sampling per day). If
additional entrainment monitoring will be required beyond the first two years (e.g., if
entrainment impacts are greater than the determined effect threshold), the number of
annual entrainment sampling events may be modified based upon the results of the first
two years. The proposed sampling events will provide a more comprehensive picture of
larval entrainment throughout the year, with increased sampling occurring during
portions of the year where historic entrainment has occurred and decreased sampling
during portions of the year when little to no egg or larval entrainment is expected. For
documentation purposes, it is important to sample even in periods where no
entrainment is anticipated.” (p.13)
UG-167
As discussed above, this approach to sample design is
extraordinarily weak, due to (a) high dependence on questionable
sampling effort projections, (b) arbitrary stratification of sampling
periods, and (c) arbitrary allocation of sampling effort per sampling
period. A much more rigourous approach is required to develop a
biologically- and statistically-defensible entrainment sampling
program.
BP Response: None.
UG-168
"If additional entrainment monitoring will be required beyond the first
two years (e.g., if entrainment impacts are greater than the
determined effect threshold), the number of annual entrainment
sampling events may be modified based upon the results of the first
two years." As discussed above, the E/I Monitoring Plan needs to
be much more explicit about the process whereby the duration of
entrainment sampling is determined and/or extended.
BP Response: None.
UG-169
"The proposed sampling events will provide a more comprehensive
picture of larval entrainment throughout the year, with increased
sampling occurring during portions of the year where historic
entrainment has occurred and decreased sampling during portions
of the year when little to no egg or larval entrainment is expected."
This sentence does not make much sense. Simply because the
proposed sampling effort is greater (presumably compared to
historical entrainment sampling programs), does not mean that the
proposed sampling effort is sufficient to satisfy the program
objective(s). Decreasing sampling effort based on 'expectations'
based on questionable previous sampling efforts is not appropriate.
BP Response: None.
UG-170
"For documentation purposes, it is important to sample even in
periods where no entrainment is anticipated." This statement
suggest that there has been a fundamental misunderstanding of
statistical sampling design in the E/I Monitoring Plan. The
distribution of sampling effort is much more important than simply
satisfying the need for 'documentation.' A much more rigourous
approach is required to develop a biologically- and statistically-

69

SON-BP Whitefish Research Program - Revised Bruce Power E/I Monitoring Plan

07 August 2012

defensible entrainment sampling program.
BP Response: None.
4.3.1.4 Sampling Intensity
“Sampling intensity refers to the amount of sampling to be performed during each
sampling event. Four entrainment samples are scheduled to be collected during each
24-hour period (i.e., each sampling event) at 0400, 1000, 1600, and 2000, evenly
spaced during the day to provide two samples during daytime and two samples during
night-time hours. Pumping for two hours during each sample collection is proposed.
Sampling effort may depend on the amount of extraneous material being pumped into
the collection net and where the sampling period must be decreased then the period of
pumping and volume pumped will be determined.” (p.13)
UG-171
How does the author figure that the daily sampling times (0400,
1000, 1600, 2000) are "evenly spaced" when self-evidently they are
not evenly spaced? How do we know that four samples per day and these specific times of day - are appropriate for the entrainment
sampling program? How do we know that 2 hours of pumping is
appropriate for each sample?
BP Response: The sentence has been slightly altered to include
the word “relatively”, now reading (italics added to emphasize
change):
“our entrainment samples are scheduled to be collected during each
24-hour period (i.e., each sampling event) at approximately 0400,
1000, 1600, and 2000, and relatively evenly spaced during the day
to provide two samples during daytime and two samples during
night-time hours.” [p. 29]

UG-172

UG Team Evaluation of BP Response: Unsatisfactory. The BP
Response address the scheduling portion of the comment.
However, it is still unclear whether or not this level of sampling is
appropriate.
"Sampling effort may depend on the amount of extraneous material
being pumped into the collection net and where the sampling period
must be decreased then the period of pumping and volume pumped
will be determined.” This is not a sentence. What is meant by
"extraneous material?" Why does the amount of "extraneous
material" require decrease in sampling effort (time?).
BP Response: Sentence has been altered slightly to include the
two sampling methods, now reading:
“Sampling effort may depend on the amount of extraneous material
being pumped into or filtered through the collection net and where
the sampling period must be decreased then the period of collection
and volume sampled will be determined.” [p. 29]
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UG Team Evaluation of BP Response: Unsatisfactory. The issues
and concerns regarding sampling effort remain outstanding.
4.3.1.5 Sampling Magnitude
“Sampling magnitude refers to the total volume of intake water that is sampled during
each event. In the previous 2004 entrainment study [Bruce Power 2005b],
approximately 50 – 160 m3 of water was sampled during each of the 26 sampling
events. During Operations Phase entrainment sampling, it is anticipated that 250 – 450
m3 of water will be collected during each sampling event.” (p.13)
UG-173
How do we know that 250 – 450 m3 of water collected during each
sampling event will be appropriate to satisfy the entrainment
sampling objective?
BP Response: None. This section has now been moved to Section
4.3.2.5 (Sampling Magnitude) on p. 29.
UG-174
Sampling magnitude is a function of several variables, including
weather conditions, water flow, etc. Since this value will vary
throughout the sampling efforts, it should be recorded as a potential
covariate, and used to standardize the findings.
BP Response: None.
4.3.1.6 Water Quality
“During entrainment and source water sampling events, general water quality
measurements will be collected at the sampling location. The parameters to be
surveyed will consist of water temperature, dissolved oxygen, pH, water transparency,
and conductivity. Air temperature and weather conditions will be recorded concurrently
with water quality data. Water quality data will be used during data analysis to
determine if patterns exist between the measured abiotic parameters and impingement,
entrainment, or source water data.” (p.13)
UG-175
Are there a priori hypotheses about cause-effect relationships
between abiotic factors (water quality, environmental conditions) in
the source water or forebay, and entrainment and/or impingement of
fishes? What patterns would be predicted? How would the
existence of patterns affect the E/I Monitoring Plan or its
conclusions?
BP Response: None. This section has been moved to Section
4.3.2.6 (Water Quality) on p. 29.
4.3.1.7 Entrainment Survival Studies
“Entrainment survival studies will allow for the determination of the proportion of larval
fish that:
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Are dead prior to being drawn into the Bruce A station cooling water system; and
Return to the lake alive after passing through the Bruce A station cooling water
system.
Survival studies will be performed during the first entrainment sampling period of each
sampling event. Due to the potential challenge of collecting adequate larval fish from
both the forebay and the discharge during a given event, survival studies will be
attempted during likely peak entrainment periods with the goal of completing at least
three successful survival studies for fish from the discharge channel and from the intake
forebay at the locations shown on Figure 3. If possible, VEC species (i.e., lake whitefish
and deepwater sculpin) larvae will be used in the entrainment survival studies.
However, if VEC species larvae are not present in the samples, all fish larvae collected
in the sample nets will be utilized. A survival study will be determined successful if at
least five larval fish are collected for observation. A minimum of three successful
survival studies is desired to provide adequate data for statistical analysis of
entrainment survival.” (p.14)
UG-176
How do we know that the first entrainment sampling period of each
sampling event (is the 0400 sample?) is the most appropriate
sample for survival studies?
BP Response: Entrainment survival studies have been replaced by
live/dead determinations. This now forms Section 4.3.2.1.3
(Live/Dead Determinations) on p. 25.
“For entrainment sampling in 2012, live/dead determinations will
replace entrainment survival studies that were originally proposed at
the discharge due to the possibility that all larval fish and eggs
entering the forebay do not survive their trip through the intake
structure. If results from live/dead determinations reveal that a
portion of the entrained larvae/eggs are still alive/viable upon
reaching the intake forebay, the inclusion of entrainment survival
studies at the discharge, after passing through the plant, will be reevaluated for 2013.” [p. 25]
•
•

UG-177

UG Team Evaluation of BP Response: Unsatisfactory. It is
unclear what is meant by a live/dead determination. The scheduling
and sampling of mortality assessments remains a major uncertainty.
“Due to the potential challenge of collecting adequate larval fish
from both the forebay and the discharge during a given event,
survival studies will be attempted during likely peak entrainment
periods with the goal of completing at least three successful survival
studies for fish from the discharge channel and from the intake
forebay at the locations shown on Figure 3.” This sentence does not
make sense, and is problematic for several reasons. First, the
“potential challenge” of sampling the forebay and discharge should
be taken into account with the workplan, rather that artificially
constraining the sampling design. Second, as discussed above,
how do we know when “peak entrainment periods” are really likely
to be? Third, how do we know that three “survival studies” will be
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appropriate to satisfy the objective? Fourth, both the forebay and
discharge “sampling points” shown in Figure 3 are at the most
extreme upstream positions possible. How do we know that these
are the most appropriate sampling locations?
BP Response: See UG-176. Details on live/dead determinations
are given by:
“Live/dead determinations will be completed on all larval fish and
eggs captured during entrainment sampling. Live/dead
determinations will be performed on fish/eggs captured from either
of the entrainment sampling methods (i.e., pump-in-net and
plankton/bongo net).” [p. 25]

UG-178

UG Team Evaluation of BP Response: Unsatisfactory. See UG176.
Andrew Binns (UofG Post-Doctoral Fellow, SON-BP Collaborative
Whitefish Research Program) has been assigned responsibility to
develop and undertake hydrodynamic mapping of the BNGS
forebays and discharge channels to quantitatively identify and
describe water flow patterns that must be taken into account when
selecting representative forebay and discharge sampling location(s).
The spatio-temporal definition of these representative sampling
locations needs to be considered in the E/I plan.
BP Response: None.

“Larval fish will be collected for survival studies using a 300 µm mesh plankton net
deployed in the upstream end of the intake forebay for approximately 10 minutes at a
time, if possible. If flow rates prohibit the use of a plankton net in the upstream end of
the forebay, alternate locations within the forebay or alternate collection methods will be
pursued (e.g., pump-in-net). Following each 10 minute interval, the contents of the net
will be washed into the cod end using source water. The contents of the cod end will be
poured into a clean glass container to determine the presence of larval fish. If no fish
are collected following five consecutive 10-minute deployments, the forebay
entrainment survival study may be discontinued until the next sampling period or event.
This decision will be made in the field based upon the expected likelihood of collecting
sufficient larvae during that event, and the amount of time available for performing
additional sampling. If larval fish of any species are collected, they will be transferred to
a small glass aquarium for observation, and a determination will be made as to whether
the larval fish are dead or alive. If dead larval fish are collected, long-dead (Fish was
dead prior to encountering the cooling system. Body may be soft with obvious
decomposition, eyes glazed over, and gills lacking red color) determinations will be
made to determine if larval fish mortality occurred in the Bruce A station intake or
previously in Lake Huron. Larval fish have high natural mortality rates relative to other
life phases, and a portion of the entrained larvae may have died prior to becoming
entrained in the Bruce A station cooling water intake system. During normal entrainment
sampling events, long-dead determinations will not be made due to the specialized
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staffing and equipment needs required. If live larval fish are collected, up to five live
larval fish will be placed in each observation aquarium. The aquaria will be placed in a
larger, opaque container that will serve as a water bath, with source water continuously
flowing through it to maintain the source water temperature in the aquaria. When
observations are not being made, an opaque lid will cover the aquaria.” (p.14)
UG-179
“Larval fish will be collected for survival studies using a 300 µm
mesh plankton net deployed in the upstream end of the intake
forebay for approximately 10 minutes at a time, if possible. If flow
rates prohibit the use of a plankton net in the upstream end of the
forebay, alternate locations within the forebay or alternate collection
methods will be pursued (e.g., pump-in-net).” The issue of whether
plankton nets can be effectively deployed in the forebay/disharge
needs to be identified as a separate key uncertainty, in conjunction
with the forebay/discharge hydrodynamic mapping requirements
discussed above. The E/I plan must provide a more explicit and
justified explanation of whether and how “alternate” sites would be
“pursued” and what the consequences would be for relating the
survival studies back to the regular entrainment samples. In this
regard, the design of the survival study sampling design must be
rigourously reconsidered.
BP Response: See UG-176.

UG-180

UG-181

UG Team Evaluation of BP Response: Unsatisfactory. See UG176.
How do we know that the proposed sampling protocol (location,
time, processing) are appropriate for collecting live fish larvae in
good condition (rather than killing them and confusing this source of
mortality with pre-sampling mortality)?
BP Response: See UG-176.
UG Team Evaluation of BP Response: Unsatisfactory. See UG176.
“If no fish are collected following five consecutive 10-minute
deployments, the forebay entrainment survival study may be
discontinued until the next sampling period or event. This decision
will be made in the field based upon the expected likelihood of
collecting sufficient larvae during that event, and the amount of time
available for performing additional sampling.” This decision-making
process is highly questionable, for several reasons. First, how do
we know that five deployments as described is appropriate?
Second, how is the “expected likelihood of collecting sufficient
larvae during that event” a valid factor in deciding whether sampling
should continue? Third, what does “sufficient larvae” mean, and
how is this value determined? Fourth, the time allocation for
sampling should be incorporated into the workplan, and not allowed
to be such a major factor in determining whether additional
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sampling is required.
BP Response: See UG-176.

UG-182

UG-183

UG-184

UG Team Evaluation of BP Response: Unsatisfactory. See UG176 and UG-177.
“If larval fish of any species are collected, they will be transferred to
a small glass aquarium for observation, and a determination will be
made as to whether the larval fish are dead or alive. If larval fish of
any species are collected, they will be transferred to a small glass
aquarium for observation, and a determination will be made as to
whether the larval fish are dead or alive.” How do we know that
observations in the field will provide a reliable method for
determining presence/absence, enumeration and evaluation
(live/dead) of the samples?
BP Response: See UG-176.
UG Team Evaluation of BP Response: Unsatisfactory. See UG176 and UG-177.
“If dead larval fish are collected, long-dead (Fish was dead prior to
encountering the cooling system. Body may be soft with obvious
decomposition, eyes glazed over, and gills lacking red color)
determinations will be made to determine if larval fish mortality
occurred in the Bruce A station intake or previously in Lake Huron.”
This evaluation protocol is highly questionable, for several reasons.
First, the term “long-dead (Fish was dead prior to encountering the
cooling system)” is highly misleading, and vulnerable to gross
misinterpretation. Second, how does the protocol distinguish
between recently “long-dead” fish and fish that were killed as a
result of forebay entrainment? Third, the assignment of “long-dead”
status is based on body conditions that “may be” observed, thus
posing unacceptable risks of misapplication. Fourth, how do we
know that the sampling method does not itself transform larvae with
“obvious decomposition” into unrecognizable mash. Fifth, how do
we know that the proposed morphological indicators apply to the
fish species being targeted.
BP Response: See UG-176.
UG Team Evaluation of BP Response: Unsatisfactory. See UG176.
“Larval fish have high natural mortality rates relative to other life
phases, and a portion of the entrained larvae may have died prior to
becoming entrained in the Bruce A station cooling water intake
system. During normal entrainment sampling events, long-dead
determinations will not be made due to the specialized staffing and
equipment needs required.” How do we know that the survival study
samples will be representative of the “normal entrainment sampling
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events” to the extent that pre-forebay and forebay mortality rates
can be applied?
BP Response: See UG-176.

UG-185

UG-186

UG Team Evaluation of BP Response: Unsatisfactory. See UG176.
“If live larval fish are collected, up to five live larval fish will be
placed in each observation aquarium. The aquaria will be placed in
a larger, opaque container that will serve as a water bath, with
source water continuously flowing through it to maintain the source
water temperature in the aquaria. When observations are not being
made, an opaque lid will cover the aquaria.” How do we know that
“up to five larval” fish will serve as a representative subsample?
How do we know that the observation aquaria, opaque water bath
and water flow regime will serve as an effective environment for
holding live fish and making survival observations?
BP Response: See UG-176.
UG Team Evaluation of BP Response: Unsatisfactory. See UG176 and UG-177.
Throughout this protocol, only larvae were described – how does
this protocol apply to eggs and embryos?
BP Response: See UG-176.
“Live/dead determinations will be completed on all larval fish

and eggs captured during entrainment sampling. Live/dead
determinations will be performed on fish/eggs captured from
either of the entrainment sampling methods (i.e., pump-in-net
and plankton/bongo net).” [p. 25]
UG Team Evaluation of BP Response: Unsatisfactory. See UG176.
“The fish should then be observed again at approximately 1-2 hour intervals throughout
the remainder of the sampling event. During each observation, the above items should
be recorded. Fish held for more than 12 hours in the aquaria will be provided with wildcaught zooplankton for food. Due to the need for a continuous supply of source water
for the water bath and the possible effects of stress associated with transporting the
larvae, it is likely not feasible to continue the larval survival studies beyond the
completion of each sampling event.
Throughout the larval survival study, condition will be described using one of the three
following general categories, with additional notes taken to describe why the fish was
classified as such:
• Alive and Apparently Healthy (AAH) – fish appears normal, is swimming upright
and apparently without hindrance, is active.
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Alive but Stressed (AS) – Fish is alive, but not acting normal. This may mean an
unusual swimming pattern, spending a lot of time on the bottom - inactive.
• Recently Dead (RD) – Fish is dead, no response upon being prodded, no
opercular movement, may have begun turning opaque.” (p.15)
UG-187
“The fish should then be observed again at approximately 1-2 hour
intervals throughout the remainder of the sampling event.” This
statement reveals a bias against longer survival observations for
samples that are taken later in the sampling event.
BP Response: See UG-176.
•

UG-188

UG-189

UG-190

UG Team Evaluation of BP Response: Unsatisfactory. See UG176 and UG-177.
“During each observation, the above items should be recorded.”
This sentence is very poorly worded; it is not clear what survival
observations are meant by “the above items.”
BP Response: See UG-176.
UG Team Evaluation of BP Response: Unsatisfactory. See UG176.
“Fish held for more than 12 hours in the aquaria will be provided
with wild-caught zooplankton for food.” This aspect of the protocol is
highly questionable, for several reasons. First, what is the objective
for artificially providing a food supply to the fish? Second, what is
the consequence of not adding a food supply? How do we know
that 12 hours is an appropriate time to begin feeding the fish? How
do we know that wild-caught zooplankton (captured during
undefined sampling) would actually represent a viable food source
for the fish? How do we know that the fish will eat the food
provided? How do we know that food provision does not increase
mortality?
BP Response: See UG-176.
UG Team Evaluation of BP Response: Unsatisfactory. See UG176.
“Due to the need for a continuous supply of source water for the
water bath and the possible effects of stress associated with
transporting the larvae, it is likely not feasible to continue the larval
survival studies beyond the completion of each sampling event.”
This statement is problematic, for several reasons. First, if the
survival study needs to occur and be continued beyond the
completion of a sampling event, then this requirement should be
satisfied in the workplan; ‘feasibility’ of continuing the study is not
determined by pre-set entrainment sampling duration. The supply of
continuous water supply should not constrain or determine the
feasibility of continuing survival observations. Second, how do we
know that stress of transportation is a major factor in mortality for
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the sampled fish? Third, if stress of transportation is a potential
factor of mortality, how does the study account for the stress of
sampling in the first place?
BP Response: See UG-176.

UG-191

UG Team Evaluation of BP Response: Unsatisfactory. See UG176.
“Throughout the larval survival study, condition will be described
using one of the three following general categories, with additional
notes taken to describe why the fish was classified as such:
• Alive and Apparently Healthy (AAH) – fish appears normal, is
swimming upright and apparently without hindrance, is
active.
• Alive but Stressed (AS) – Fish is alive, but not acting normal.
This may mean an unusual swimming pattern, spending a lot
of time on the bottom - inactive.
• Recently Dead (RD) – Fish is dead, no response upon being
prodded, no opercular movement, may have begun turning
opaque.”
Is this one of the observations that was referenced in the misworded statement “During each observation, the above items
should be recorded”? How do we know that the categories are
appropriate for evaluating survival condition of the sampled fish?
what does “appears normal” mean, and how do we know that what
“appears normal” is appropriate for the survival study? Where did
the classification of these categories derive from, and how do we
know it is appropriate for the sampled species?
BP Response: See UG-176. These same classifications are also
used in the new live/dead determinations. They remain largely
unchanged (except for the addition of the Long Dead category) form
the draft report with no further clarification of “appears normal” and
no reference for the derivation of these categories.
Text now reads:
“If fish/eggs are determined to be alive, they will be classified as
either:
- Alive and Apparently Healthy (AAH): Fish/egg appears normal, is
swimming upright and apparently without hindrance, is active, has
no apparent damage; or
- Alive but Stressed (AS): Fish/egg is alive, but not acting normal.
This may mean an unusual swimming pattern, spending a lot of time
on the bottom – inactive, potentially with signs of physical damage.
Likewise, if fish/eggs are determined to be dead, they will be
classified as either:
- Recently Dead (RD): Fish/egg is dead, no response upon being
prodded, no opercular movement or heartbeat, may have begun
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turning opaque; or
- Long Dead (LD): Fish/egg is dead, tissues are soft and degraded,
fins are degraded, body is opaque, signs of mold are present on the
fish/egg.” [p. 25-26]
UG Team Evaluation of BP Response: Unsatisfactory. The
concerns regarding assessment of condition remain outstanding.
“Upon completion of sample collection in the forebay, the same activities will be
performed at the discharge sampling point.” (p.16)
UG-192
How do we know that non-concurrent (i.e. sequential) forebay and
discharge sampling will not have an important effect on the
comparison of samples and survival estimates?
BP Response: See UG-176.
UG Team Evaluation of BP Response: Unsatisfactory. See UG176 and UG-177.
4.3.1.8 Identification and Enumeration
“All entrainment samples will be analyzed in a larval fish laboratory by an ichthyologist
experienced in larval fish identification and enumeration. For all species except lake
whitefish and deepwater sculpin, fish eggs and larvae will be removed from the
samples, identified to the lowest taxon possible and counted. For lake whitefish and
deepwater sculpin only, larvae will be categorized into prolarvae (yolk-sac larvae) and
postlarvae (post yolk-sac larvae). Total length
(TL) for up to 30 larvae per life stage will be measured to the nearest 0.1 mm in each
sample. Subsampling of larval fish is not anticipated based on historic entrainment
sampling results. However, if individuals of a species are present in quantities greater
than 1,000 in a single sample, subsampling will be performed. In this case, all
individuals of this species would be evenly spread throughout a divided Petri dish. Fish
in one quarter of the Petri dish will be counted and the amount will be multiplied by four
to determine the total number of that species present in the sample. After each sample
has been analyzed, all larvae in that sample will be preserved and retained for future
reference.” (p.16)
UG-193
“All entrainment samples will be analyzed in a larval fish laboratory
by an ichthyologist experienced in larval fish identification and
enumeration. For all species except lake whitefish and deepwater
sculpin, fish eggs and larvae will be removed from the samples,
identified to the lowest taxon possible and counted. For lake
whitefish and deepwater sculpin only, larvae will be categorized into
prolarvae (yolk-sac larvae) and postlarvae (post yolk-sac larvae).”
This aspect of the entrainment sampling is highly problematic, for
several reasons. First, it is implied that the identification of larval fish
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is conducted completely on the basis of visual observations –
despite the enormous challenges associated with larval fish species
identification in this manner. Even with an “experienced
ichthyologist” how do we know that the species identification is
reliable – especially in terms of distinguishing lake whitefish from
other coregonids? Second, how will eggs and embryos within egg
envelopes be identified? Third, what is the importance of
distinguishing between larvae with remaining yolk and those with
without yolk; and how do we know that the visual observations of
yolk presence would be reliable? Fourth, how will the observer
distinguish between free-embryos (pre-feeding) and larvae (postfeeding)?
BP Response: This section is now located in Section 4.3.2.7
(Identification and Enumeration) on p. 30. Text has been altered
slightly, now reading:
“All entrainment samples will be analyzed in a larval fish laboratory
by a qualified individual experienced in larval fish identification and
enumeration. For all species fish eggs and larvae will be removed
from the samples, identified to the lowest taxon possible and
counted. Lake and round3 whitefish and deepwater sculpin larvae
will be further categorized into prolarvae (yolk-sac larvae) and
postlarvae (post yolk-sac larvae) and the total length (TL) for up to
30 lake whitefish, round whitefish and deepwater sculpin larvae per
life stage per sample will be measured to the nearest 0.1 mm.
Additionally, up to 30 of each observed sport and commercially
targeted species, excluding baitfish, will be measured.” [p. 30]

UG-194

UG-195

UG Team Evaluation of BP Response: Unsatisfactory. The
issues and concerns regarding the entrainment sampling methods
remain outstanding.
It should be noted that Lauren Overdyk (UofG Grad Student,
Whitefish Entrainment Research Project, SON-BP Collaborative
Whitefish Research Program) is developing an innovative method
for evaluating the effectiveness of high throughput genetic
barcoding for larval fish species identification, in comparison to
conventional genetic and visual methods of species identification.
This research project should be considered when developing
entrainment larval fish species identification protocols for the E/I
Monitoring Plan.
BP Response: None.
“Total length (TL) for up to 30 larvae per life stage will be measured
to the nearest 0.1 mm in each sample.” How do we know that “30
larvae per life stage” is representative for the developmental
subsample?
BP Response: The following sentence was added with regards to
measurements of sport and commercially targeted species:
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“Additionally, up to 30 of each observed sport and commercially
targeted species, excluding baitfish, will be measured.” [p. 30]

UG-196

UG Team Evaluation of BP Response: Unsatisfactory. The
additional samples do nothing to address the representivity of
developmental subsamples.
“After each sample has been analyzed, all larvae in that sample will
be preserved and retained for future reference.” How do we know
that the samples will be preserved in a manner that would allow
subsequent (e.g. genetic) analyses?
BP Response: None.

4.4 Data Compilation and Statistical Analyses
4.4.1 Statistical Analyses
“Where possible, based upon the completeness and reliability of historical
entrainment data, statistical analyses are proposed for comparing the multiple
entrainment variables listed below prior to and during the Operations Phase.
Additional variables will be considered as necessary. Analysis options that will be
considered for comparing annual estimates of entrainment pre- and post-Operations
Phase will include the non-parametric Mann-Whitney U-test, the Generalized Linear
Model with a log link, or an Analysis of Covariance (ANCOVA) with month and flow as
possible covariates. Data may be log-transformed as needed to meet the normality
assumption and bootstrapping procedures may be performed to accommodate for
insufficient sample sizes. An alpha level of 0.10 is proposed to be used during statistical
analyses.” (p.16)
UG-197
As discussed above, the UofG Team is seriously concerned about
the appropriateness of historical entrainment data for statistical
analyses.
BP Response: This section has been moved to Section 4.5 (Data
Compilation and Statistical Analyses – Pre-Operations Phase
Versus Operations Phase) and Section 4.5.1 (Statistical Analyses)
on p. 34. This paragraph has been expanded to now read (italics
added to emphasis additional text):
“Where possible, based upon the completeness and reliability of
historical entrainment and impingement data, statistical analyses
are proposed for comparing the multiple entrainment and
impingement variables listed in Section 4.5.2 prior to and during the
Operations Phase. Additional variables may be considered where
sufficient and reliable historic data or information collected as part of
this program is available. Due to the variability in sampling methods
of certain historic data, and in consideration of the time elapsed
from a fish population perspective (i.e. many of these fish would
have succumbed by this time), more recent data collected as part of
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this Plan is anticipated to be of greater utility than historic
information. Where sufficient data exists to allow for defensible
statistical analysis, options that will be considered for comparing
annual estimates of entrainment and impingement pre- and postOperations Phase will include the non-parametric Mann-Whitney Utest, the Generalized Linear Model with a log link, or an Analysis of
Covariance (ANCOVA) with month and flow as possible covariates.
Data may be log-transformed as needed to meet the normality
assumption and bootstrapping procedures may be performed to
accommodate for insufficient sample sizes of historic data. An alpha
level of 0.10 will be used during statistical analyses. Statistical
techniques described here should be considered as initial
approaches. Consistent with an adaptive management approach
and the possibility of identifying new factors to be considered as a
result of Operations Phase monitoring, additional statistical analysis
or inclusion of additional covariates may be considered and
included in reporting, at the discretion of Bruce Power and in
consideration of consultation with regulatory agencies and
stakeholders.” [p. 34-35]
With regards to appropriateness of historical entrainment data, the
text has been updated to read:
“Due to the variability in sampling methods of certain historic data,
and in consideration of the time elapsed from a fish population
perspective (i.e. many of these fish would have succumbed by this
time), more recent data collected as part of this Plan is anticipated
to be of greater utility than historic information.” [p. 34-35]

UG-198

UG Team Evaluation of BP Response: Satisfactory. The revisions
reflect a consideration of data quality and utility, and the statistical
basis. However, the selection of data should be explicitly defined,
including full justification for its use or non-use.
The list of possible statistical analyses is fine. However, given the
temporal and potentially spatial correlations that might exist in the
data, appropriate time series or spatial analyses should be
investigated.
BP Response: See UG-197. Additional text has been added to this
paragraph:
“Statistical techniques described here should be considered as
initial approaches. Consistent with an adaptive management
approach and the possibility of identifying new factors to be
considered as a result of Operations Phase monitoring, additional
statistical analysis or inclusion of additional covariates may be
considered and included in reporting, at the discretion of Bruce
Power and in consideration of consultation with regulatory agencies
and stakeholders.” [p. 35]
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UG Team Evaluation of BP Response: Unsatisfactory. Initial
approaches or preliminary studies should be considered very
carefully. That is, the results from such studies can be highly
questionable given uncertainties in the data, inappropriate methods,
violated assumptions, etc. This is not to discourage any initial
approach – so long as the results are used to inform more
appropriate analyses. Decisions should be made using the best
methods for analysis. This could help to eliminate such issues as
ecological fallacy, atomistic fallacy, and Simpson’s paradox.
A Generalized Linear Model (GLM) with log link (which could
include Poisson regression) should identify an offset variable, thus
providing estimates of relative risk. The model should also
incorporate spatial and temporal correlations.
BP Response: None.
A GLM with logit link (i.e., Logistic regression) is also
recommended. The model could identify the probability of observing
a ‘success’ (i.e., presence of whitefish larvae in a sample) to a
‘failure’ (i.e., presence of other fish larvae in a sample). Again, the
model should incorporate spatial and temporal correlations.
BP Response: None.

“Throughout the study, it is recognized that uncertainty may be added to the data at
many levels, such as through collection techniques and comparison between multiple
methods, plant intake flow measurement, subsampling procedures, differing historic
sampling regimes, human error/oversight, and many others, including a host of natural
biotic and abiotic factors. When possible, this uncertainty has been accounted for by
increasing sample sizes and frequencies, producing and/or following existing standard
operating procedures (SOPs) during sampling, providing QA/QC to limit/eliminate data
collection, entry, processing, and analysis errors, and aggregating historical data for
analysis to limit the effects of single year or single event anomalies which may have
resulted from additional short-term sampling effort rather than true changes in fish
abundance.” (p.16)
UG-201
"Throughout the study, it is recognized that uncertainty may be
added to the data at many levels ..." This part of the sentence does
not make sense. Uncertainty (in different forms) is an inherent
component of any sample data - it does not have to be "added."
BP Response: This sentence has been changed to read:
“Throughout the monitoring and reporting as part of this Plan, it is
recognized that uncertainty exists within the data due to such
factors as variability in subsampling procedures, varying historic
sampling regimes, human error/oversight, natural biotic and abiotic
factors.” [p. 35]
UG Team Evaluation of BP Response: Satisfactory. The comment
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has been adequately addressed.
4.4.2 Variables
“Upon completion of the lake whitefish and deepwater sculpin entrainment field
sampling program in this work plan, it is anticipated that the following variables will be
calculated: daily, monthly, and annual lake whitefish and deepwater sculpin egg and
larval densities within the forebay; daily, monthly, and annual lake whitefish and
deepwater sculpin egg and larval densities within the source water in the vicinity of the
plant intake, daily plant intake flow, and annual entrainment expressed as total larval
fish/fish eggs, and as total equivalent adults (age-1 fish). Plant entrainment rates
expressed as number of fish per million litres of intake flow (no. fish/L) will also be
calculated. Additional variables will be calculated as needed.” (p.17)
UG-202
It should be noted that the discharge sampling is used only to
contribute samples for the proposed survival study. How do we
know that the larval densities estimated for the forebay entrainment
samples would correspond to the larval densities estimated for the
discharge entrainment samples? What would it mean for the E/I
Monitoring Plan if there were major discrepancies in these different
larval density estimates?
BP Response: None.
UG-203
There needs to be some explicit description of how these variables
are going to be used to determine potential significance of BNGS on
Lake Huron lake whitefish population(s).
BP Response: None.
UG-204
“daily, monthly, and annual lake whitefish and deepwater sculpin
egg and larval densities within the source water in the vicinity of the
plant intake” As discussed above, these estimated densities need to
be interpreted within the context of a hydrodynamic model of
entrainment risk regions for the (undefined) “vicinity of the plant
intake.”
BP Response: None. (the “vicinity of the plant intake” has simply
been changed to “in the vicinity of the Bruce A station intake”)
UG-205
“annual entrainment expressed as total larval fish/fish eggs, and as
total equivalent adults (age-1 fish).” This statement is factually
incorrect with regard to age equivalency for lake whitefish (i.e. not
age-1 years).
BP Response: This sentence has been altered to include age-4
fish. It reads as follows:
“Daily Bruce A station intake flow and annual entrainment
expressed as total larval fish/fish eggs, and as total equivalent
adults (age-1 or age-4 fish).” [p. 35]
UG-206

UG Team Evaluation of BP Response: Satisfactory.
“Plant entrainment rates expressed as number of fish per million
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litres of intake flow (no. fish/L) will also be calculated.” As discussed
above, the UofG Team is seriously concerned about the
appropriateness of assumptions and data collection for estimation of
fish entrainment estimates.
BP Response: None.
It is recommended that all point estimates be accompanied by either
95% confidence intervals, or in the case of Bayesian analysis, 95%
credible intervals.
BP Response: None.
“Additional variables will be calculated as needed.” This statement
does not mean anything.
BP Response: None.

4.4.3 Hypotheses
“The following hypotheses for each of the variables listed above will be tested:
• H0 : There is no difference in each of the variables prior to and during the
Operations Phase.
• H1 : There is a significant difference in each of the variables prior to and during
the Operations Phase.” (p.17)
UG-209
These hypotheses are satisfactory if the variables are being
considered independently. However, if that is the case, a problem
with multiple testing arises. How is this being addressed?
BP Response: This section has been moved to Section 4.5.3
(Hypotheses) on p. 36. The text has been altered to now read:
“Before/after statistical analyses will be completed where sufficient
and reliable historical data exists. The following hypotheses for each
of the entrainment and impingement variables listed above will be
tested to compare historic (pre) and current Operations Phase data,
where possible:” [p. 36]
Besides the addition of “where possible” there are No response.

UG-210

UG-211

UG Team Evaluation of BP Response: Unsatisfactory. The issue
of multiple testing still exists.
Testing the differences between daily and monthly values should
necessitate the use of time series analyses. This should be made
explicit.
BP Response: None.
At what level are the hypotheses being tested to determine
‘significance’? What are the risks of Type II error?
BP Response: None.

4.5 Entrainment Effect Tests and Endpoints for Follow-up Monitoring
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4.5.1 Entrainment Effect Tests
“Specific quantifiable effects thresholds due to entrainment of lake whitefish or
deepwater sculpin have not been identified nor agreed to with agencies and
stakeholders and there is no specific regulatory guidance specific to Ontario that is
available for determining entrainment thresholds. The effect test that was stated for
Element 3.1 (lake whitefish) in the 2008 Work Plan proposed that entrainment be
compared with a threshold for effect to regional abundance with regional referring to the
regional study boundaries provided in the 2005 EA. Per the CNSC’s comments on the
2008 Work Plan, the threshold for effect was to also be applied to the local population of
lake whitefish. Though it requires verification, it is presumed that CNSC’s interpretation
of local is related to a distinct local population of lake whitefish. The terms regional and
local have in some cases been a source of confusion as these terms may relate to a
spatial boundary (i.e., a local study area, fish within a certain jurisdictional or
management boundary) an ecological boundary (e.g., fish that inhabit a certain regional
or local ecosystem with boundaries defined using natural features), fish “stocks” that
have been captured within a certain management unit boundary (e.g., MNR quota
management areas), or finally, genetically identified fish stocks or populations which
have an affinity to any of the aforementioned spatial, ecological or management unit
boundaries. For the purpose of this study, the boundaries and approaches for
describing regional and local have been revised, as identified below, and are to be
discussed and agreed to by Bruce Power, regulatory agencies and stakeholders in
terms of how they may be applied to any proposed thresholds.” (p.17)
UG-212
“Specific quantifiable effects thresholds due to entrainment of lake
whitefish or deepwater sculpin have not been identified nor agreed
to with agencies and stakeholders and there is no specific
regulatory guidance specific to Ontario that is available for
determining entrainment thresholds.” As discussed above, the E/I
Monitoring Plan cannot achieve its stated Goal until such time as an
appropriate entrainment effect threshold has been explicitly defined.
Until such time as this threshold has been established, the E/I
Monitoring Plan should not be finalized or approved.
BP Response: None. This section has been moved to Section 4.6
(Effect Tests and Endpoints for Follow-up Monitoring) and 4.6.1
(Effects Tests) on p. 36-37.
UG-213
Beyond thresholds, an identification of a risk map should be
investigated. For example, if the proportion of equivalent adult
annual lake whitefish entrainment losses relative to some
abundance estimate were set at 5%, this does not suggest that
anything less than 5% is low risk, and anything about 5% is high
risk. How does 5.1% compare to 7%, or 20%, for example.
BP Response: None.
UG-214
“The effect test that was stated for Element 3.1 (lake whitefish) in
the 2008 Work Plan proposed that entrainment be compared with a
threshold for effect to regional abundance with regional referring to
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the regional study boundaries provided in the 2005 EA.” The
concept of “regional abundance” is not appropriate for evaluating
entrainment effects unless the “region” refers to spatial distribution
of the lake whitefish population(s) in Lake Huron that are receiving
the entrainment effects, especially mortality.
BP Response: None.
“Per the CNSC’s comments on the 2008 Work Plan, the threshold
for effect was to also be applied to the local population of lake
whitefish. Though it requires verification, it is presumed that CNSC’s
interpretation of local is related to a distinct local population of lake
whitefish.” This statement is problematic for several reasons. First,
an entrainment effect threshold makes sense only with application
to a biological population – there is no “also” alternative application.
Second, CNSC’s comments should be explicitly re-stated to
minimize misinterpretation of those comments. Third, “verification”
of the CNSC’s comments should have been undertaken before this
draft of the E/I Monitoring Plan, rather than being “presumed” or
presented as an uncertainty. Fourth, it would be inappropriate to
“presume” that lake whitefish in waters adjacent to BNGS structured
as a “distinct local population.”
BP Response: None.
As discussed above, it is clear that the spatio-temporal population
structure of lake whitefish is a key uncertainty for the draft E/I Plan.
It should be explicitly noted that this same key uncertainty was
explicitly recognized by the SON-BP Collaborative Whitefish
Research Program, and was assigned as a PhD research project
(Clayton Coppaway) for the UofG Team. The E/I Monitoring Plan
should explicitly incorporate the research and analyses being
conducted by the SON-BP Research Program.
BP Response: None.
“The terms regional and local have in some cases been a source of
confusion as these terms may relate to a spatial boundary (i.e., a
local study area, fish within a certain jurisdictional or management
boundary) an ecological boundary (e.g., fish that inhabit a certain
regional or local ecosystem with boundaries defined using natural
features), fish “stocks” that have been captured within a certain
management unit boundary (e.g., MNR quota management areas),
or finally, genetically identified fish stocks or populations which have
an affinity to any of the aforementioned spatial, ecological or
management unit boundaries.” It is true that there has been
widespread uncertainty about the meaning of terms and concepts
associated with population discrimination, especially as they relate
to the need for population-level risk assessment for the BNGS. It
should be noted that Clayton Coppaway (UofG Grad Student,
Whitefish Population Discrimination Research Project, SON-BP
Collaborative Whitefish Research Program), is currently undertaking
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comprehensive reviews of: (a) operational definitions of ‘population’
which emphasis on fishes, and (b) all available information
regarding population spatio-temporal distribution of lake whitefish in
Lake Huron. These reviews/evaluations should be considered when
developing operational definitions of lake whitefish populations for
the E/I Monitoring Plan.
BP Response: None.
“For the purpose of this study, the boundaries and approaches for
describing regional and local have been revised, as identified below,
and are to be discussed and agreed to by Bruce Power, regulatory
agencies and stakeholders in terms of how they may be applied to
any proposed thresholds.” As discussed above, the proposed
boundaries for the lake whitefish population(s) receiving BNGS
entrainment effects, should based on rigorous consideration of
population biology and the available information for lake whitefish
populations in Lake Huron. Discussions between BP, regulatory
agencies, SON and other interested parties should occur only after
this rigorous consideration has been completed and presented in a
manner that is meaningful for the E/I Monitoring Plan.
BP Response: None.

4.5.1.1 Lake Whitefish - Within QMA 4-4
“The term regional as it pertains to entrainment estimates is not proposed for use going
forward. The proposed boundary for describing entrainment that is proposed is the MNR
boundary for QMA 4-4 which is a fisheries management unit boundary that resides
entirely within Canadian waters of Lake Huron within the main basin. This QMA 4-4
boundary is proposed as it is within a defined and established management boundary
for Lake Huron commercial fisheries in Ontario and provides a means against which
lake whitefish data and EAM/FFYM and future direct, indirect or non-use benefits can
be calculated and compared. Though a threshold for effect has not been determined or
agreed to, it is proposed for the purpose of this study (pending further consultation) that
the threshold for effect is established as a proportion of equivalent adult annual lake
whitefish entrainment losses relative to the MNR proposed quota of lake whitefish in
QMA 4-4. It is assumed that the regulatory agencies that determine the commercial
catch quota understand the population dynamics of the regional lake whitefish
population and have developed a rigorous estimate of acceptable annual catch. It is
also assumed, based on information provided by the MNR [MNR 2011], that this
commercial catch quota takes into account the natural mortality and recreational fishing
mortality rates of lake whitefish. As such, it is assumed that an annual equivalent adult
entrainment greater than an agreed-upon percentage of the lake whitefish regional
commercial catch quota for QMA 4-4 for the current monitoring year will represent an
effect on the population which inhabits QMA 4-4 and is subject to exploitation by the
commercial fishery. For the purpose of this analysis it will be assumed that all potential
genetic populations that may reside in QMA 4-4 have an equal chance of occurring
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within the waters subject to the intake influence and therefore possess an equal chance
of being entrained and/or impinged. The percentage of the lake whitefish regional
commercial catch quota for QMA 4-4 that will represent an effect on the population that
inhabits QMA 4-4 for the current monitoring year will be decided based on further
consultation with agencies and stakeholders.” (p.18)
UG-219
“The term regional as it pertains to entrainment estimates is not
proposed for use going forward.” This sentence does not make any
sense, going forward or backward. The term “regional” is not related
to “entrainment estimates” but rather to the hypothesis that lake
whitefish population(s) are structured with a spatial distribution at
the “regional” (local < regional < basin) scale.
BP Response: This section has now moved to Section 4.6.1.1
(Lake Whitefish – Within QMA 4-4 (Entrainment and Impingement)
starting on p. 37. The sentence was altered slightly to now read:
“The term regional as it pertains to entrainment and impingement
estimates is not to be used going forward.” [p. 37]

UG-220

UG-221

UG Team Evaluation of BP Response: Unsatisfactory. The issues
and concerns regarding spatial context of entrainment sampling and
analyses remain outstanding.
“The proposed boundary for describing entrainment that is proposed
is the MNR boundary for QMA 4-4 which is a fisheries management
unit boundary that resides entirely within Canadian waters of Lake
Huron within the main basin. This QMA 4-4 boundary is proposed
as it is within a defined and established management boundary for
Lake Huron commercial fisheries in Ontario and provides a means
against which lake whitefish data and EAM/FFYM and future direct,
indirect or non-use benefits can be calculated and compared.” This
statement is highly problematic, for several reasons. First, the
boundary in question is not a “boundary for describing entrainment,”
but rather a boundary for describing the spatial distribution of the
population that receives the effects of entrainment. Second, as
discussed in detail above, the MNR quota management area 4-4 is
highly inappropriate as a boundary for describing the spatial
distribution of the population that receives the effects of BNGS
entrainment. Third, whatever population(s) are explicitly
hypothesized as receiving entrainment effects from the BNGS, data
for the lake whitefish in the associated population boundaries will be
organized for population modeling (EAM/FFYM as well as
PFM/TTM) and any “future direct, indirect or non-use benefits”
(whatever these might be).
BP Response: None.
“Though a threshold for effect has not been determined or agreed
to, it is proposed for the purpose of this study (pending further
consultation) that the threshold for effect is established as a
proportion of equivalent adult annual lake whitefish entrainment
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losses relative to the MNR proposed quota of lake whitefish in QMA
4-4.” As discussed in detail above, it is highly inappropriate to use
MNR commercial fisheries quotas as a meaningful metric of lake
whitefish population abundance.
BP Response: None.
“It is assumed that the regulatory agencies that determine the
commercial catch quota understand the population dynamics of the
regional lake whitefish population and have developed a rigorous
estimate of acceptable annual catch.” The first assumption is highly
questionable, especially given the administrative origin of the
boundaries for MNR quota management area 4-4. The second
assumption rests on the first assumption, and is irrelevant when the
MNR quota decision-making process is taken into account.
BP Response: None.
“It is also assumed, based on information provided by the MNR
[MNR 2011], that this commercial catch quota takes into account
the natural mortality and recreational fishing mortality rates of lake
whitefish.” This assumption is irrelevant when the MNR quota
decision-making process is taken into account.
BP Response: None.
“As such, it is assumed that an annual equivalent adult entrainment
greater than an agreed-upon percentage of the lake whitefish
regional commercial catch quota for QMA 4-4 for the current
monitoring year will represent an effect on the population which
inhabits QMA 4-4 and is subject to exploitation by the commercial
fishery.” As discussed in detail above, this assumption is based on
numerous errors in logic and is highly inappropriate for the E/I
Monitoring Plan.
BP Response: None.
“For the purpose of this analysis it will be assumed that all potential
genetic populations that may reside in QMA 4-4 have an equal
chance of occurring within the waters subject to the intake influence
and therefore possess an equal chance of being entrained and/or
impinged.” As discussed in detail above, this assumption is based
on numerous errors in logic and is highly inappropriate for the E/I
Monitoring Plan.
BP Response: None.
“The percentage of the lake whitefish regional commercial catch
quota for QMA 4-4 that will represent an effect on the population
that inhabits QMA 4-4 for the current monitoring year will be decided
based on further consultation with agencies and stakeholders.” As
discussed in detail above, this assumption is based on numerous
errors in logic and is highly inappropriate for the E/I Monitoring Plan.
BP Response: None.
It should be noted that Michael Chegahno (UofG Grad Student,
Whitefish Population Modelling Research Project, SON-BP
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Collaborative Whitefish Research Program), has been assigned the
responsibility of developing a biologically- and
mathematically/statistically-defensible population model and
decision-support system for understanding the population dynamics
of Lake Huron lake whitefish population(s) and the cumulative effect
of mortality associated with the BNGS (entrainment, impingement,
thermal, contaminant, etc.) and the commercial fishery. This
research project should be considered when developing the
sampling design and analyses of data for the E/I Monitoring Plan.
BP Response: None.
4.5.1.2 Lake Whitefish - Within the EA Local Study Area
“Local effects at the level of genetically distinct populations can not be determined until
such time that genetically distinct populations are identified and the actual proportion of
these populations within a broader populations grouping can be discerned. Genetically
distinct populations will be determined based upon the results of DNA studies (see
Section 1) to confirm the presence of and determine the size and contribution of distinct,
populations relative to the total captured for DNA analysis within a specific area. To
contribute to this or future genetics studies, lake whitefish eggs and larvae collected
during entrainment sampling will be preserved for possible DNA analysis to determine
which population or stock they may belong to. Prior to or in lieu of completion of the
DNA studies, and subject to further consultation with fishery agencies, the following
scenarios will be assumed:
• 0.5% of entrained lake whitefish are from a population which is distinct within the
EA local study area;
• 20% of entrained lake whitefish are from a population which is distinct within the
EA local study area (as shown on Figure 2);
• 50% of entrained lake whitefish are from a population which is distinct within the
EA local study area; and
• 100% of entrained lake whitefish are from a population which is distinct within the
EA local study area.
Based upon these four scenarios the number entrained in each of the four above
scenarios will be converted into estimates of equivalent adults at age-4. The equivalent
adult estimates will then be compared to historic gill net sampling results taken from
nearby sites within the EA local study area (Figure 2) and the EA Regional study area
(see Figure 2.3.3-1 of the Aquatic Environment Technical Support Document [Bruce
Power 2005b]). Until the results of the DNA studies are published, and an
understanding of the movements of individual stocks of these species is better
understood, forming a more reliable estimate of an entrainment effect to a population
that is distinct within the local study area will continue to be limited. A benefit of the EAM
model is that the results are scalable for comparison to estimated populations sizes
from spatial areas deemed appropriate by fisheries managers.” (p.18)
UG-228
“Local effects at the level of genetically distinct populations can not
be determined until such time that genetically distinct populations
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are identified and the actual proportion of these populations within a
broader populations grouping can be discerned. Genetically distinct
populations will be determined based upon the results of DNA
studies (see Section 1) to confirm the presence of and determine
the size and contribution of distinct, populations relative to the total
captured for DNA analysis within a specific area.” This statement is
highly problematic, for several reasons. First, as discussed above,
the phrase “local effects at the level of genetically distinct
populations” is misguided – the term “local” refers to one
hypothesized scale of population discrimination, not the effects.
Second, as discussed above, it is highly unlikely population
discrimination research will identify “genetically distinct” populations;
it is much more likely that multiple sources of available information
about lake whitefish population distribution will be combined to
identify meaningful population scenarios for use in the E/I
Monitoring Plan. Third, BP needs to reconcile the “DNA studies (see
Section 1)” and the Population Discrimination Research Project that
was assigned to UofG under the SON-BP Collaborative Whitefish
Research Program. Fourth, the final sentence is illogical and seems
to misunderstand the biological insight that can be provided by
genetic analyses.
BP Response: None.
“To contribute to this or future genetics studies, lake whitefish eggs
and larvae collected during entrainment sampling will be preserved
for possible DNA analysis to determine which population or stock
they may belong to.” This provision is reasonable, however it will
require careful selection of the preservative conditions for the
samples.
BP Response: None.
“Prior to or in lieu of completion of the DNA studies, and subject to
further consultation with fishery agencies, the following scenarios
will be assumed:
• 0.5% of entrained lake whitefish are from a population which
is distinct within the EA local study area;
• 20% of entrained lake whitefish are from a population which
is distinct within the EA local study area (as shown on Figure
2);
• 50% of entrained lake whitefish are from a population which
is distinct within the EA local study area; and
• 100% of entrained lake whitefish are from a population which
is distinct within the EA local study area.”
This statement is highly problematic, for several reasons. First, how
do we know that the “EA local study area” (presumably that
depicted in Figure 2) is an appropriate spatial boundary for this
evaluation? Second, it is unclear why these “scenarios” should be
assumed “prior to or in lieu of” population discrimination; this seems
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highly arbitrary and illogical. Third, how do we know that the prespecified population percentages (0.5%, 20%, 50%, 100%) provide
a reasonable representation of the actual representations.
BP Response: None.
“Based upon these four scenarios the number entrained in each of
the four above scenarios will be converted into estimates of
equivalent adults at age-4. The equivalent adult estimates will then
be compared to historic gill net sampling results taken from nearby
sites within the EA local study area (Figure 2) and the EA Regional
study area (see Figure 2.3.3-1 of the Aquatic Environment
Technical Support Document [Bruce Power 2005b]).” This
statement is highly problematic, for several reasons. First, as
discussed in detail above, the UofG Team is seriously concerned
about the appropriateness of assumptions and data collection for
estimation of fish entrainment estimates. Second, as discussed in
detail above, the UofG Team is seriously concerned about the
appropriateness of assumptions and data collection for estimation of
lake whitefish abundance in the “local EA study area” based on
historic gill net sampling. Third, despite previous requests for
relevant documentation, the UofG Team has not been provided with
the data/documentation associated with Bruce Power's historic
whitefish gillnetting assessment program, as had been requested.
BP Response: The second sentence from this excerpt has been
removed from the Plan.
UG Team Evaluation of BP Response: Unsatisfactory. The minor
editorial change does not address the outstanding issues and
concerns.
“Until the results of the DNA studies are published, and an
understanding of the movements of individual stocks of these
species is better understood, forming a more reliable estimate of an
entrainment effect to a population that is distinct within the local
study area will continue to be limited. A benefit of the EAM model is
that the results are scalable for comparison to estimated
populations sizes from spatial areas deemed appropriate by
fisheries managers.” This statement is highly problematic, for
several reasons. First, it seems that the author has confused
“movement of individual stocks” (whatever those are), with
movement of individuals within a population. Second, DNA studies
are unlikely to provide much “understanding of the movements” of
individuals with a whitefish population; this is the type of insight that
is more likely derived from mark-recapture and fishery
(dependent/independent) assessments – all of which are included in
the UofG Research Program. Third, the author repeats the illogical
mistake of assuming “a population that is distinct within the local
study area.” Fourth, based on the inappropriateness of MNR quota
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management area 4-4 as a representation of a lake whitefish
population distribution in Lake Huron, it would be unwise to reply on
what fisheries managers “deem appropriate” for population
discrimination.
BP Response: The last sentence was altered slightly to read:
“A benefit of the EAM is that the results can be compared against
any population estimate from any spatial area for the same period of
time, in the event that new information specific to the population of
interest becomes available.” [p. 39]
UG Team Evaluation of BP Response: Unsatisfactory. The issues
and concerns regarding population-level analyses remain
outstanding.
4.5.2 Entrainment Endpoints for Follow-up Monitoring
“The endpoint of follow-up for Element 3.1 (Lake Whitefish) is proposed to be the point
where entrainment numbers fall below the agreed upon threshold (to be determined) for
effect to regional abundance with all four units in operation. Following the initial two
years of entrainment sampling, data will be analyzed to determine if the annual
entrainment impacts fall below the agreed upon thresholds for effect. If so, entrainment
sampling will cease at this point. If not, Bruce Power will consult with and provide
agencies and stakeholders with their opinion on options for future sampling and
possible additional mitigation measures. The thresholds for effect to the QMA 4-4 lake
whitefish population and the lake whitefish from a population which is distinct within the
EA local study area (based on the 0.50, 20, 50 and 100 % test values) will each be
analyzed separately; proxies for determining populations within the local study area may
be derived from sampling data though the ongoing genetics studies will likely be the
ultimate determinant of whether or not local populations exist. If Bruce power falls below
the threshold for effect to one of these effect tests, but not the others, Bruce Power will
provide recommendations for adjustments/alterations to the current monitoring plan to
address only impacts to the respective populations being studied. The endpoint of
follow-up for Element 3.3 (Deepwater Sculpin) has been established as the point where
the species is not present in entrainment sampling, whether or not the species is
present in source water sampling,. This zero entrainment target value for deepwater
sculpin may be increased though further agency consultation where a refined but
increased value can be agreed upon as having a residual effect that is insignificant to
the species relative to mortality that may be induced by other factors, whether
individually or cumulatively based on current knowledge.” (p.19)
UG-233
“The endpoint of follow-up for Element 3.1 (Lake Whitefish) is
proposed to be the point where entrainment numbers fall below the
agreed upon threshold (to be determined) for effect to regional
abundance with all four units in operation.” This statement is
problematic, for several reasons. First, it is not clear why the term
“endpoint” is required if it is effectively synonymous with the
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(undefined) threshold that must not be exceeded. Second, the
phrase “effect to regional abundance” makes no sense when not
related to the concept of “population abundance.” Third, it seems
inconsistent to refer explicitly to “regional” population abundance for
the threshold, yet refer explicitly to “EA local study area” for the
scenarios (see above). Fourth, the phrase “with all four units in
operation” is illogical; the threshold would be in effect regardless of
the number of units in operation (it is simply most likely that the
threshold would be exceeded with the maximum number of units
operating).
BP Response: This section is now located in Section 4.6.2
(Endpoints for Follow-up Monitoring) on p. 40.
The sentence has been altered to now read:
“The endpoint of follow-up for Element 3.1 (Entrainment of Lake
Whitefish) and Element 3.4 (Impingement of Lake Whitefish) is
proposed to be the point where entrainment and impingement of
age-4 lake whitefish fall below the agreed upon threshold (to be
determined) for effect, which will be represented by a percentage of
the lake whitefish regional commercial catch quota for QMA 4-4.” [p.
40]

UG-234

UG-235

UG Team Evaluation of BP Response: Unsatisfactory. The
editorial change does not address the outstanding issues and
concerns regarding population-level thresholds.
“Following the initial two years of entrainment sampling, data will be
analyzed to determine if the annual entrainment impacts fall below
the agreed upon thresholds for effect. If so, entrainment sampling
will cease at this point. If not, Bruce Power will consult with and
provide agencies and stakeholders with their opinion on options for
future sampling and possible additional mitigation measures.” This
statement is highly problematic, for several reasons. First, as
discussed in detail above, the UofG Team is seriously concerned
about the appropriateness of assumptions and data collection for
estimation of fish entrainment estimates. Second, as discussed in
detail above, the threshold must be explicitly defined and approved
before the E/I Monitoring Plan is approved. Third, how do we know
that two years of sampling is appropriate for this evaluation? Fourth,
how do we know that entrainment thresholds are not likely to be
exceeded after the second year of sampling?
BP Response: None.
“The thresholds for effect to the QMA 4-4 lake whitefish population
and the lake whitefish from a population which is distinct within the
EA local study area (based on the 0.50, 20, 50 and 100 % test
values) will each be analyzed separately; proxies for determining
populations within the local study area may be derived from
sampling data though the ongoing genetics studies will likely be the
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ultimate determinant of whether or not local populations exist.” As
discussed in detail above, the entire approach to representing lake
whitefish populations in the proposal (quota management area
boundary, “genetic distinctness”, “EA local study area”, percentage
association to “EA local study area”) taken as a whole is highly
inappropriate for the E/I Monitoring Plan. Aside from the fact that BP
has not advised the UofG Team that it has made undefined plans
for “genetic studies” in addition to the SON-BP Collaborative
Whitefish Research Program, it is highly unlikely that “the ongoing
genetics studies will likely be the ultimate determinant of whether or
not local populations exist.”
BP Response: None.
“If Bruce power falls below the threshold for effect to one of these
effect tests, but not the others, Bruce Power will provide
recommendations for adjustments/alterations to the current
monitoring plan to address only impacts to the respective
populations being studied.” This statement makes no sense –
grammatically or logically.
BP Response: The sentence was re-worded as follows:
“If entrainment and impingement numbers fall below the threshold
for effect to one of these effect tests, but not the others, Bruce
Power will provide recommendations for adjustments/alterations to
this Plan to address only impacts to the respective populations
being studied.” [p. 40]

UG-237

UG Team Evaluation of BP Response: Unsatisfactory. The
statement remains illogical.
Since patterns of larval fish entrainment may fluctuate on temporal
scales beyond the proposed 2 year sampling period of this project, it
is not advised to cease entrainment sampling. To the contrary,
sampling should continue to ensure that entrainment is not
significantly affecting the lake whitefish population(s). That is, it
should not be assumed that the aquatic ecosystem is static.
Cumulative effects, climate change, etc., all may have an influence
on the relative effect of BNGS. Further, since population abundance
estimates can change from year to year, the relative impact of
BNGS might also change. As such, entrainment sampling should be
an ongoing program which serves to determine potential future
significant effects, as well as to inform or highlight potential future
problems.
BP Response: None.

5.0 Impingement
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“As noted above, impingement is defined as the process by which organisms which are
generally larger than or equal to either the Bruce A (Units 1-4) cooling water pump
intake screens or the cooling water travelling screens are held against the screens by
the through-flow. The impingement component of this follow-up monitoring study will
consist of:
• Impingement monitoring to identify the species, quantity and sizes of fish
impinged on the Bruce A (Units 1-4) pump intakes and travelling screens during
normal plant operations; and
• Completion of EAM (spottail shiner and lake whitefish) and FFYM (lake whitefish)
modeling.
Impingement sampling will monitor and calculate if there is a statistically significant
change in impingement quantities and rates coincident with the Operations Phase, and
the biological relevance of the impingement on the target VEC species. As with past
impingement studies, collected data will be used to identify temporal trends in
impingement. To the extent that prior methods were successful and repeatable it is
proposed that impingement sampling methods follow prior sampling protocols,
previously developed by Bruce Power, to maximize the likelihood that past studies and
the proposed Operations Phase impingement sampling can be statistically compared.
As outlined in the established Bruce Power impingement protocols, sampling is
proposed to occur three times per week per unit [Howes 2004a; Howes 2004b]. All
impinged fishes, with a primary focus on lake whitefish and spottail shiner as these are
the impingement target species, will be identified and recorded during this study. As
necessary, ongoing efforts will be made to improve monitoring protocols and guidelines
on impingement procedures and fish collection/identification techniques.” (p.20)
UG-238
“As noted above, impingement is defined as the process by which
organisms which are generally larger than or equal to either the
Bruce A (Units 1-4) cooling water pump intake screens or the
cooling water travelling screens are held against the screens by the
through-flow.” As discussed above, the UofG Team has identified
serious problems with the proposed definition of impingement. It is
important to note the distinction between the juvenile/adult forebay
entrainment and the juvenile/adult forebay impingement = the
portion of those adults that become impinged on the travelling
screens and flushed into a sample bin.
BP Response: This section has been moved to Section 4.4
(Impingement) starting on p. 30. The definition of impingement has
been reworded as follows:
“As described in Section 1.4, impingement is defined as the process
by which organisms that are generally larger than or equal to the
Bruce A (Units 1-4) cooling water pump intake screen mesh are
held against the screens by the intake cooling water flow.” [p. 30]

UG-239

UG Team Evaluation of BP Response: Unsatisfactory. See UG038-041.
“The impingement component of this follow-up monitoring study will
consist of: Impingement monitoring to identify the species, quantity
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and sizes of fish impinged on the Bruce A (Units 1-4) pump intakes
and travelling screens during normal plant operations.” The UofG
Team has serious concerns that assessment of travelling screens
grossly underestimates the juvenile/adult forebay entrainment of
lake whitefish.
BP Response: The sentence has been re-worded to remove
“travelling screens” as follows:
“Impingement monitoring to identify the species, quantity and sizes
of fish impinged on the Bruce A (Units 1- 4) pump intake screens
during normal Bruce A station operations; and,” [p. 30]

UG-240

UG-241

UG-242

UG Team Evaluation of BP Response: Unsatisfactory. Editorial
change of the term "travelling screen" does not address the
outstanding concerns regarding assessment of impingement.
“Impingement sampling will monitor and calculate if there is a
statistically significant change in impingement quantities and rates
coincident with the Operations Phase, and the biological relevance
of the impingement on the target VEC species.” If juvenile/adult
forebay entrainment assessments during both Pre-Operations and
Operations Phases are indeed grossly underestimated by
juvenile/adult forebay impingement samples, the between-Phase
differences in impingement samples would be largely irrelevant.
BP Response: The sentence has been re-worded to read:
“Impingement sampling will provide a pathway to monitor direct
impacts to VEC species.” [p. 30]
UG Team Evaluation of BP Response: Unsatisfactory. The
updated change does not identify how “impingement sampling will
provide a pathway”. Concerns regarding juvenile/adult forebay
entrainment assessments remain outstanding.
“As with past impingement studies, collected data will be used to
identify temporal trends in impingement. To the extent that prior
methods were successful and repeatable it is proposed that
impingement sampling methods follow prior sampling protocols,
previously developed by Bruce Power, to maximize the likelihood
that past studies and the proposed Operations Phase impingement
sampling can be statistically compared.” How do we know that
methodology employed in past impingement studies is appropriate
for estimating juvenile/adult forebay entrainment? The issue of
statistical comparison is secondary to the establishment of reliable
methodology for accurate and precise estimates of juvenile/adult
forebay entrainment.
BP Response: None.
"As outlined in the established Bruce Power impingement protocols,
sampling is proposed to occur three times per week per unit [Howes
2004a; Howes 2004b]. All impinged fishes, with a primary focus on
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lake whitefish and spottail shiner as these are the impingement
target species, will be identified and recorded during this study. As
necessary, ongoing efforts will be made to improve monitoring
protocols and guidelines on impingement procedures and fish
collection/identification techniques." How do we know that
impingement sampling three times per week per unit is appropriate
for the E/I Monitoring Plan? What specifically are the deficiencies
that need to be improved in the existing "monitoring protocols and
guidelines on impingement procedures and fish
collection/identification techniques"? How will we know when these
improvements are sufficient for the E/I Monitoring Plan?
BP Response: None.
5.1 Impingement Monitoring Objectives
“Table 8.4.1-1 of the 2008 Work Plan (Appendix B) indicates that the Operations Phase
monitoring objective for Element 3.4, lake whitefish and spottail shiner impingement, is
to determine the relative abundance of lake whitefish and spottail shiner juveniles and
adults susceptible to impingement, and to confirm the EA finding of no significant
adverse effects to lake whitefish and spottail shiner due to impingement from condenser
cooling water system operation during the Operations Phase. As described for
entrainment, the presence or absence of lake whitefish and spottail shiner early life
stages (eggs and larvae) in ambient waters will be assessed during the source water
sampling proposed in Section 3. For juvenile and adult life stages the presence and
abundance of these species will be obtained from USGS/MNR trawl data, where
available, coupled with any relevant (previous or future) fishery work that is occurring as
part of other Bruce Power programs. This may be complemented by data from MNR
index netting, the commercial fishery and/or the recreational fishery, to the extent
available and applicable.” (p.20)
UG-243
"Table 8.4.1-1 of the 2008 Work Plan (Appendix B) indicates that
the Operations Phase monitoring objective for Element 3.4, lake
whitefish and spottail shiner impingement, is to determine the
relative abundance of lake whitefish and spottail shiner juveniles
and adults susceptible to impingement, and to confirm the EA
finding of no significant adverse effects to lake whitefish and spottail
shiner due to impingement from condenser cooling water system
operation during the Operations Phase." There are several key
aspects of this statement that require attention. First, the focus on
determining "relative abundance" of juveniles/adults that are
"susceptible to impingement" requires clarification. Second, the term
"relative abundance" means a correlate index rather than an
absolute estimate of the number of individuals - this is inconsistent
with the approach proposed for entrainment assessment and the
objective of the E/I Monitoring Plan. Third, the term "susceptible to
impingement" could refer to the number of juveniles/adults in the
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entrainment risk regions surrounding the water intake, or it could
refer to the number of juveniles/adults already in the impingement
risk regions in the forebay. These terms of reference must be more
rigorously defined in the E.I Monitoring Plan.
BP Response: This section has been removed – largely
incorporated into Section 1.3 (Study Goal and Objectives).

UG-244

UG-245

UG-246

UG Team Evaluation of BP Response: Satisfactory. But see
concerns regarding Study Goal and Objectives.
Use of the word "confirm" is problematic in this context, since it
carries the meaning of 'prove to be true'. A neutral scientific wording
would read something like: "... to [confirm] test the EA [finding]
prediction of no significant adverse effects to lake whitefish and
spottail shiner due to impingement from condenser cooling water
system operation during the Operations Phase."
BP Response: See UG-243.
Wording has changed to now read (italics emphasis added):
“The goal of Operations Phase impingement and entrainment
monitoring is to evaluate the validity of the effects predictions set
forth in the EA Study Report [Bruce Power 2005], specific to
impingement and entrainment.” [p. 2]
UG Team Evaluation of BP Response: Satisfactory.
"As described for entrainment, the presence or absence of lake
whitefish and spottail shiner early life stages (eggs and larvae) in
ambient waters will be assessed during the source water sampling
proposed in Section 3." This statement does not belong in this
section.
BP Response: See UG-243.
UG Team Evaluation of BP Response: Unsatisfactory. See UG243.
"For juvenile and adult life stages the presence and abundance of
these species will be obtained from USGS/MNR trawl data, where
available, coupled with any relevant (previous or future) fishery work
that is occurring as part of other Bruce Power programs. This may
be complemented by data from MNR index netting, the commercial
fishery and/or the recreational fishery, to the extent available and
applicable.” These statements are so sweeping and conditional as
to mean nothing at all. A much more rigorous approach is required
to define explicitly how the abundance of juvenile/adult abundance
in source water will be undertake - with an explanation of why the
proposed methodology is appropriate for the E/I Monitoring Plan.
BP Response: See UG-243.
UG Team Evaluation of BP Response: Unsatisfactory. See UG-
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243.
5.2 Review of Historical Data
“Impingement sampling has previously been performed at both the Bruce A and Bruce
B stations. Impingement samples have been collected at the Bruce A station during
sampling programs from 1977-1981, and 2004- present. When feasible, recent historic
data (2004 to the present) will be used to provide historic context relating to sampling
techniques and schedules, and to the extent possible to compare with new sample
results to be obtained as part of this program. Although multiple years worth of
impingement data have been compiled, a preliminary review as part of this work plan
indicates that monitoring activities (i.e., frequency, level of detail, etc.) have varied
between years, which is anticipated to limit the ability to draw comparisons between
previous years of sampling and subsequently predict future impingement and
entrainment trends at the Bruce A station. The limitations of historical data will be further
explored as part of the proposed study.” (p.20)
UG-247
Despite previous requests for relevant documentation, the UofG
Team has not been provided with the data/documentation
associated with Bruce Power's 1977-1981, 2004-present
impingement assessment program, as had been requested.
BP Response: None. This section has been moved to Section
4.4.1 (Review of Historical Data) on p. 31.
UG-248
As discussed above, the UofG Team has serious that assessment
of travelling screens grossly underestimates the juvenile/adult
forebay entrainment of lake whitefish. How do we know that the
impingement assessment methodology will satisfy the needs of the
E/I Monitoring Plan?
BP Response: None.
UG-249
While this section deals explicitly with impingement data, the
questions/comments are the same as those described for the
section on entrainment data. Specifically, how are the findings going
to be compared, and to what extent will the results of the
comparison inform the proposed study?
BP Response: None.
UG-250
Will comparisons be balanced against the possibility that the
population of whitefish has changed since the original studies were
performed? How are the limitations of historical data going to be
addressed in the study? What statistical comparisons will be made?
What assumptions are required to perform the necessary statistical
analyses? Are these comparisons univariate? Will appropriate Time
Series, Spatial or Spatio-temporal methods be used? Has
Simpson’s Paradox been considered? How will the results be
interpreted and communicated if the statistical power is limited?
BP Response: None.
UG-251
It should be noted that Lauren Overdyk (UofG Grad Student,
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Whitefish Entrainment Research Project, SON-BP Collaborative
Whitefish Research Program) is undertaking a comprehensive
review of the historical BNGS impingement assessment
methodologies and data, with the purpose of evaluating the value of
these data in future assessment of impingement and juvenile/adult
forebay entrainment. This research project should be considered
when developing juvenile/adult forebay entrainment assessment
protocols for the E/I Monitoring Plan.
BP Response: None.
5.3 Impingement Sampling
“Impingement sampling will identify and quantify the adult and juvenile fishes in the
intake water that are captured on the intake screening systems. Impingement sampling
will be conducted using existing Bruce Power impingement protocols.” (p.21)
UG-252
As discussed above, the UofG Team has serious that assessment
of travelling screens grossly underestimates the juvenile/adult
forebay entrainment of lake whitefish. How do we know that the
"existing Bruce Power impingement protocols" will satisfy the needs
of the E/I Monitoring Plan?
BP Response: Paragraph has been altered slightly to now read
(italics added to emphasize new text):
“Impingement sampling will identify and quantify the adult and
juvenile fishes in the intake cooling water that are captured on the
pump intake screens. Impingement sampling will be conducted
using existing Bruce Power impingement protocols [Howes 2004a;
Howes 2004b]. Protocols are currently being revised and
developed, as needed.” [p. 31]
UG Team Evaluation of BP Response: Unsatisfactory. The
editorial changes do not address the outstanding issues and
concerns regarding juvenile/adult forebay entrainment sampling.
5.3.1 Impingement Field Sampling Design
5.3.1.1 Collection Method
“Impinged fish will be collected for a 24-hour period at each of the Bruce A station
pumphouses (Units 1-4). Figure 3 shows the location of each Bruce A station
pumphouse which contain the travelling screens. Prior to each 24-hour impingement
sampling event, the travelling screens will be rinsed to remove debris and organic
material. Following the 24-hour impingement sampling event, the screens will again be
rinsed and the impinged material will be washed into a collection apparatus. Holes in
the collection apparatus will be equal in size to the mesh size of the travelling screens
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so that no impinged matter will be lost. Placement of the collection apparatuses will vary
based upon the current layout of the Unit 1-4 sluiceways and collection bins. The
travelling screens are currently set to operate based upon differential pressure, as well
as on a timer. If a large amount of impinged material is collected during a sampling
event, the travelling screens may need to be washed during the 24-hour period. If this
occurs, all collected impingement sampling material will be combined at the end of the
24-hour sampling period to represent one sampling event. Following each travelling
screen wash, the contents of the collection apparatus will be removed and all fish will be
identified to the lowest practicable taxonomic level, sorted, and enumerated, as
described in the existing Bruce Power impingement sampling protocol [Howes 2004a].
Additional information will be collected for impinged whitefish, including identification as
lake or round whitefish, measuring and weighing the fish, and checking for the presence
of a tag. Spottail shiner will also be weighed and measured. Should a large
impingement event occur such that sub-sampling becomes necessary, the subsampling will proceed following the techniques described below in Section 2.3.6.” (p.21)
UG-253
"Impinged fish will be collected for a 24-hour period at each of the
Bruce A station pumphouses (Units 1-4). ... Prior to each 24-hour
impingement sampling event, the travelling screens will be rinsed to
remove debris and organic material. Following the 24-hour
impingement sampling event, the screens will again be rinsed and
the impinged material will be washed into a collection apparatus. ...
"The travelling screens are currently set to operate based upon
differential pressure, as well as on a timer. If a large amount of
impinged material is collected during a sampling event, the
travelling screens may need to be washed during the 24-hour
period. If this occurs, all collected impingement sampling material
will be combined at the end of the 24-hour sampling period to
represent one sampling event." As discussed in detail above,
previous BNGS impingement assessment did not record or take into
account pressure differential or operator over-ride screen washes
and unscheduled bin transfers to the onsite landfill, thus reducing or
eliminating the utility of the impingement assessment data. How do
we know that these problems will not continue in the E/I Monitoring
Plan?
BP Response: The following text has been added to the paragraph
(italics added to emphasize new text):
“The pump intake screens are currently set to operate based upon
differential pressure, as well as on a timer. It is noted that the bins
which receive fish vary somewhat between the units, with Unit 3 and
4 having more recently upgraded collection methods installed. For
this reason, all data will be cross referenced to the specific
collection apparatus / bin from which it is obtained. If a large amount
of impinged material is collected during a sampling event, the pump
intake screens may need to be washed during the 24-hour period. If
this occurs, all collected impingement sampling material will be
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combined at the end of the 24-hour sampling period to represent
one sampling event. The duration between screen rinses and
sampling events will be recorded to the extent this is feasible with
existing technology already installed.” [p. 31]

UG-254

UG-255

UG Team Evaluation of BP Response: Unsatisfactory. Recording
of screen rinses should not be constrained by technology that has
already been installed.
"Following each travelling screen wash, the contents of the
collection apparatus will be removed and all fish will be identified to
the lowest practicable taxonomic level, sorted, and enumerated, as
described in the existing Bruce Power impingement sampling
protocol [Howes 2004a]." How do we know that the (undefined)
existing BP impingement sampling protocol will satisfy the needs of
the E/I Monitoring Plan?
BP Response: The following text was added after this sentence:
“In addition to these parameters, protocols will be revised to include
the collection of weights and lengths for all individuals of a fish
species up to a total of 50 (per species) during a 24- hour
impingement sampling event. New protocols will include a “priority
assessment list” documenting the species of greatest importance to
weigh and measure in the event that sufficient time/resources are
not available to assess all fishes during a given event.” [p. 31-32]
UG Team Evaluation of BP Response: Unsatisfactory. The new
protocols need to be explained and justified in this proposal,
especially the sampling design and the undefined "priority
assessment list."
"Should a large impingement event occur such that sub-sampling
becomes necessary, the sub-sampling will proceed following the
techniques described below in Section 2.3.6.” This sentence does
not make any sense - there is no section 2.3.6.
BP Response: The cross-reference has been revised and the
sentence now reads:
“Should a large impingement event occur such that sub-sampling
becomes necessary, the sub-sampling will proceed following the
techniques described below in Section 4.4.2.5.” [p. 32]
UG Team Evaluation of BP Response: Unsatisfactory. The subsampling described in Section 4.4.2.5 is ill-defined and not justified
statistically.

5.3.1.2 Temporal Scales
“The duration of sampling must be addressed on three temporal levels:
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• Annual;
• Seasonal; and
• Diel.
The inherent variability in fish activity and regional/local population dynamics at each of
these levels may drive variability in impingement rates.
Fish populations fluctuate on an annual basis due to a number of factors,
including year-class strength, weather patterns, spawning cycles, commercial and sport
harvest rates, and disease. This variability in fish populations may also be reflected in
annual impingement results. Because of inter-annual variation in composition and
abundance of the fish community, it is important to have multiple years of data. As such,
two years of impingement monitoring is recommended following the start of the
Operations Phase.
As with annual variability, fish communities also exhibit seasonal fluctuations in
abundance and composition. Seasonal fluctuations may be caused by spawning cycles,
changes in water temperature, distribution of food resources, or a combination of these
and other interrelated factors. Based upon historic impingement results from the Bruce
Power site and the life histories of lake whitefish and spottail shiner, impingement
sampling throughout the year is recommended to better quantify the seasonal variability
in impingement rates.
Diel variability refers to changes in fish populations within a one-day period. Diel
variability may result from factors such as normal behavioural movements related to
photoperiod, changes in the temperature of surface waters during the day and night, or
changes in the distribution of food resources. In order to account for diel variability, it is
recommended that a composite 24-hour sample is collected during each impingement
sampling event.” (p.22)
UG-256
"Fish populations fluctuate on an annual basis due to a number of
factors, including year-class strength, weather patterns, spawning
cycles, commercial and sport harvest rates, and disease. This
variability in fish populations may also be reflected in annual
impingement results. Because of inter-annual variation in
composition and abundance of the fish community, it is important to
have multiple years of data. As such, two years of impingement
monitoring is recommended following the start of the Operations
Phase." This statement is problematic, for several reasons. First, it
underscores the importance of understanding the dynamics of a
biological population, although the E/I Monitoring Plan utilizes
artificial representations (i.e. MNR quota management area 4-4, "EA
local study area") which are highly unlikely to correspond to the
population structure of lake whitefish in Lake Huron. Second, the E/I
Monitoring Plan has already recognized that the previous
impingement data sets are unlikely to be useful as part of an
integrated time series for statistical analyses. How do we know that
the impingement assessment for the E/I Monitoring Plan will not
suffer the same fate? Third, why is the focus shifter from distribution
and abundance of fish populations to "composition and abundance
of the fish community"? Fourth, how do we know that two years is
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an appropriate period of time ("multiple years") for Operations
Phase impingement monitoring to be able to satisfy the objectives of
the E/I Monitoring Plan?
BP Response: None.
"As with annual variability, fish communities also exhibit seasonal
fluctuations in abundance and composition. Seasonal fluctuations
may be caused by spawning cycles, changes in water temperature,
distribution of food resources, or a combination of these and other
interrelated factors. Based upon historic impingement results from
the Bruce Power site and the life histories of lake whitefish and
spottail shiner, impingement sampling throughout the year is
recommended to better quantify the seasonal variability in
impingement rates." This statement is problematic, for several
reasons. First, the reference to abundance and composition of "fish
communities" is once again inappropriate in this population
assessment context. Second, how do we know that previous
impingement assessments support sampling throughout the year?
Third, how do we know that seasonal variability in impingement
rates need to be better quantified?
BP Response: None.
"In order to account for diel variability, it is recommended that a
composite 24-hour sample is collected during each impingement
sampling event." This sentence does not make sense. How can a
"composite 24-hour sample" provide any meaningful insight into diel
(day-night) impingement variability?
BP Response: None.
Assessing the data at multiple scales is highly recommended. It is
suggested that relevant Time Series methods be used to
determine/account for any autocorrelation, and to potentially
determine annual, seasonal, diel level patterns. Further, the data
might best indicate the temporal scale that is most appropriate, and
this may include other scales. A full temporal analysis is
recommended. It is also recommended that temporal analysis
incorporate variables to account for fish presence variability. This
should include main effects, and tests for interactions between
variables (i.e., simple effects).
BP Response: None.

5.3.1.3 Sampling Frequency
“In developing the impingement sampling methods proposed within this plan, a
preliminary sampling frequency analysis was completed to determine whether changes
in impingement rates following the start of the Operations Phase 2 would be statistically
detectable at various scales. Since all intake water for the Bruce A station cooling
system will be drawn from the same forebay, it is desirable to determine if potential
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impingement changes due to the re-start of Units 1 and 2 are related to the predicted
increase in intake flow.” (p.22)
UG-260
The first sentence in this statement is very cryptic. How do we know
that the (undefined) "preliminary sampling frequency analysis" was
appropriate for the (poorly defined) objective of the analysis. The
second sentence does not make any sense.
BP Response: None. This section is now located in 4.4.2.3
(Sampling Frequency) starting on p. 33).
“An analysis of past impingement and flow data from 2005 to present was completed
and used an Analysis of Covariance (ANCOVA) test to calculate the relationship
between plant intake flow and recorded impingement levels, with month as the
covariate. Due to the large number of sampling events where fish were not impinged, or
impinged fish were not recorded, the impingement data was grouped by month for this
analysis. A comparison of plant flow to total impingement for all species combined was
analyzed, and for lake whitefish and spottail shiner impingement individually. In each
case, plant flow was found to have no statistically significant relationship to
impingement (α = 0.10). Based on this result, there is therefore no ability to predict
future impingement following the start of the Operations Phase based on prior
impingement and flow data.
Since no relationship to flow was detectable, we assumed an overall increase in
numerical impingement of 25% following the start of the Operations Phase and equal
variances during the Refurbishment Phase and the Operations Phase. Utilizing the
2005 and 2006 datasets as representative impingement sampling years (years with the
most complete datasets), it is possible to estimate the number of sampling events
necessary to detect a statistical difference in impingement by using a power analysis.”
(p.22)
UG-261
It is not clear if the data satisfy the assumptions of ANCOVA. For
example, the text seems to indicate that the data were zero-inflated,
which would suggest the possibility of non-normality.
BP Response: None.
UG-262
How were the data grouped by month? If aggregation occurs, are
there subsequent analyses to test for issues associated with
Simpson’s Paradox?
BP Response: None.
UG-263
Do the data grouped by month, which seemingly suffer from zeroinflated data, satisfy the homoscedastic requirement of the
ANCOVA?
BP Response: None.
UG-264
ANCOVA assumes a linear relationship between outcome
(impingement level) and the explanatory covariate flow. Is this
valid? Do the residuals support this?
BP Response: None.
UG-265
“Since no relationship to flow was detectable, we assumed an
overall increase in numerical impingement of 25% following the start
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of the Operations Phase and equal variances during the
Refurbishment Phase and the Operations Phase.” Were the
analyses repeated using other increases in overall numerical
impingement? Were decreases considered? How were the
increases applied? Were they applied to the monthly impingement
results, or were the analyses conducted using the aggregated
yearly data?
BP Response: None.
Are other sampling methods available that might provide the same
power for a smaller increase in impingement? That is, the report
suggests that the proposed sampling method would only identify a
statistically significant difference if the total impingement increases
by more than 160% of the 2005 levels.
BP Response: None.
While it is not obvious, it seems that the power study was conducted
using annual data. It may prove beneficial to consider this on a
monthly or seasonal scale, so as to address differences in fish
movement and behaviour throughout the year. This would likely
inform the sampling strategy – increasing sampling when and where
necessary. How was the 25% value determined?
BP Response: None.

“Based on these assumptions and an average of the 2005 and 2006 datasets,
impingement sampling would need to occur approximately 1,013 times per year (or 784
and 1,241 times per year, respectively based on 2005 and 2006 datasets) to detect a
statistical difference (at a power of 0.80) between the Refurbishment Phase and
Operations Phase. This level of impingement monitoring is not possible with 24-hour
impingement sampling events. If impingement were to increase by 50% following the
start of the Operations Phase, approximately 254 sampling events per year (or 197 and
311 times per year, respectively based on 2005 and 2006 datasets) would be required.
Alternatively, if impingement were to increase by 100%, an estimated 45 sampling
events per year (or 35 and 55 times per year, respectively based on 2005 and 2006
datasets) would be required. These results utilize total fish impingement, which includes
both VEC (lake whitefish and spottail shiner) as well as non-VEC species. There was
not sufficient data to do these analyses for individual VEC species alone.
Following established Bruce Power protocols, assuming sampling three times per
week (or 156 times per year), is proposed to allow a determination of significant
difference in total annual impingement pre- and post- Operations Phase if impingement
increases by more than approximately 160% from 2005 levels.” (p.23)
UG-268
As discussed in detail above, the UofG Team has serious concerns
about the utility of data from previous BNGS impingement sampling
programs to serve as a basis for determining future sampling
designs. How do we know that averaging of the 2005/2006 datasets
is a reasonable option for design of the E/I Monitoring Plan? Taken
as a whole, the UofG Team is highly skeptical about the rationale,
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assumptions and calculations used in the E/I Monitoring plan to
propose impingement sampling effort.
BP Response: The following sentences were added to the last
paragraph:
“However, the intent of this Plan is not to provide a before-and-after
study. These analyses will be completed if possible, but the intent of
this Plan is to provide a rigorous estimate of annual impingement
(and entrainment) during the Operations Phase.” [p. 34]
UG Team Evaluation of BP Response: Unsatisfactory. The goals
of the plan should be clearly stated. Each hypothesis should be
clearly stated. Each statistical method used to test the hypotheses
should be clearly stated (including assumptions). If the plan is not to
provide a before-and-after study, what is the goal? Do the methods
in the document support the hypotheses created to satisfy the
goals?
5.3.1.4 Sampling Intensity
“Sampling intensity refers to the amount of sampling to be performed during each
sampling event. Impingement sampling will include one 24-hour sample collected from
the intake screens during each event.” (p.23)
UG-269
As discussed in detail above, the UofG Team has serious concerns
regarding the timing and recording of screen washes and bin
sampling, as well as inaccurate statements in the E/I Monitoring
Plan about the ability to account for diel variability in a 24-hour
composite sample.
BP Response: None. This section has been moved to Section
4.4.2.4 (Sampling Intensity) on p. 34.
UG-270
Sampling intensity should attempt to maximize the power of the
analysis. For that reason, it is suggested that more than 3 sampling
events occur per week per each of the intakes.
BP Response: None.
UG-271
Since the operation of one intake may influence impingement at
other intakes (as it is assumed the water dynamics might change),
specific details describing the flow of intake at each of the intake
sites should be identified (even for those that are not in operation)
and incorporated into any statistical analyses.
BP Response: None.
5.3.1.5 Sampling Magnitude
“Sampling magnitude refers to the amount of impinged material sampled relative to the
total plant impingement during a sampling event. Sampling magnitude during
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Operations Phase impingement sampling will follow existing Bruce Power impingement
protocols, which require sampling all impinged fishes from all of the units at the Bruce A
station. The only exception to impingement sampling at all four units at the Bruce A
station will be during periods where a given unit is not in operation [Howes 2004a]. Such
occurrences will be clearly noted in a sample log.
Sampling magnitude also refers to subsampling. Subsampling for non-VEC
species will be performed only if greater than 50 individuals of that species were
collected during a 24-hour impingement sampling event. In this case, a representative
sample of 50 individuals of the species will be counted and weighed as a group, and the
remaining individuals will be weighed in one or more groups. All data will be recorded so
that numerical count estimates can be established from the measured weights.
In the case of VEC species (i.e., lake whitefish and spottail shiner), the same
subsampling techniques will be carried out, with the exception being that the first 50 fish
of a given VEC species will be individually weighed and
measured prior to batch-weighing the remaining individuals.” (p.23)
UG-272
"Sampling magnitude refers to the amount of impinged material
sampled relative to the total plant impingement during a sampling
event. Sampling magnitude during Operations Phase impingement
sampling will follow existing Bruce Power impingement protocols,
which require sampling all impinged fishes from all of the units at
the Bruce A station. The only exception to impingement sampling at
all four units at the Bruce A station will be during periods where a
given unit is not in operation [Howes 2004a]. Such occurrences will
be clearly noted in a sample log." There are several issues in this
statement that require comment. First, while not explicitly explained,
it is implied that "total plant impingement" refers to all juvenile/adult
forebay entrainment; "impinged material sampled" means the
portion of juvenile/adult forebay entrainment that comes into contact
with the travelling screens and is transported into the pumphouse,
washed off the screens, and flushed into a collection bin that is
assessed. Second, as discussed in detail above, the UofG Team
has serious that assessment of travelling screens grossly
underestimates the juvenile/adult forebay entrainment of lake
whitefish. How do we know that the "existing Bruce Power
impingement protocols" will satisfy the needs of the E/I Monitoring
Plan?
BP Response: None.
5.4 Data Compilation and Statistical Analyses
5.4.1 Statistical Analyses
“Where possible, based upon the completeness and reliability of historical impingement
data, statistical analyses will be used to compare multiple impingement variables listed
below prior to and during the Operations Phase. Additional variables will be considered
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as necessary. Analysis options that will be considered for comparing annual estimates
of entrainment pre- and post-Operations Phase will include the non-parametric MannWhitney U-test, the Generalized Linear Model with a log link, or an Analysis of
Covariance (ANCOVA) with month and flow as possible covariates. Data may be logtransformed as needed to meet the normality assumption and bootstrapping procedures
may be performed to accommodate for insufficient sample sizes. An alpha level of 0.10
is proposed to be used for statistical analyses. Statistical techniques described here
should be considered as likely initial approaches. Consistent with an adaptive
management approach and the possibility of identifying new factors to be considered as
a result of the study, additional statistical analysis or inclusion of additional covariates
may be considered and included in reporting, at the discretion of Bruce Power and in
consideration of consultation with applicable agencies.” (p.24)
UG-273
"Where possible, based upon the completeness and reliability of
historical impingement data, statistical analyses will be used to
compare multiple impingement variables listed below prior to and
during the Operations Phase." The E/I Monitoring Plan has already
recognized that the previous impingement data sets are unlikely to
be useful as part of an integrated time series for statistical analyses.
BP Response: This section was moved and is now in Section 4.5.1
(Statistical Analyses) starting on p. 34.
The following sentence was added:
“Due to the variability in sampling methods of certain historic data,
and in consideration of the time elapsed from a fish population
perspective (i.e. many of these fish would have succumbed by this
time), more recent data collected as part of this Plan is anticipated
to be of greater utility than historic information.” [p. 34-35]

UG-274

UG-275

UG Team Evaluation of BP Response: Unsatisfactory. While it
seems logical that more recent data would be more useful to the
analyses, the reference to "time elapsed from a fish population
perspective" does not make sense.
"Additional variables will be considered as necessary." This
sentence does not mean anything.
BP Response: The sentence was changed to now read:
“Additional variables may be considered where sufficient and
reliable historic data or information collected as part of this program
is available.” [p. 34]
UG Team Evaluation of BP Response: Unsatisfactory. The
statement still means very little. The use of the phrase “may be”
does not suggest that anything will be done.
A Mann-Whitney U-test assumes independent data. The
independence assumption may be in question given temporal and
spatial correlations that might exist in the data. The assumptions
should be explicitly tested to verify the use of this statistical method.
BP Response: None.
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Generalized Linear Models are recommended. Other links might
include the logit, for logistic type regression. Additionally, spatial and
temporal correlations should be considered, as well as the
introduction of explanatory covariates. Finally, mixed models should
be investigated (to accommodate sub-sampling).
BP Response: None.
Log-transforming the data does not necessarily address
autocorrelation or other correlations inherent to Time Series data.
Generalized Linear Models are more appropriate.
BP Response: None.
"Consistent with an adaptive management approach and the
possibility of identifying new factors to be considered as a result of
the study, additional statistical analysis or inclusion of additional
covariates may be considered and included in reporting, at the
discretion of Bruce Power and in consideration of consultation with
applicable agencies.” This statement is problematic, for several
reasons. First, "adaptive management" is about reducing
uncertainty (learning) about key uncertainties by taking a scientific
approach to strategically deploying management options. "The
possibility of identifying new factors to be considered" should not be
considered a directly related to "adaptive management." Second,
there is little of value in the broad and undefined reference to
"additional statistical analysis or inclusion of additional covariates"
that "may be considered."
BP Response: None.

“It is recognized that uncertainty may be added to the data at many levels throughout
the study, such as through plant intake flow measurement, subsampling procedures,
differing historic sampling regimes, human error/oversight, and many others, including a
host of natural biotic and abiotic factors. When possible, this uncertainty has been
accounted for by increasing sample sizes and frequencies, producing and/or following
existing standard operating procedures (SOPs) during sampling, providing QA/QC to
limit/eliminate data collection, entry, processing, and analysis errors, and aggregating
historical data for analysis to limit the effects of single year or single event anomalies
which may have resulted from additional short-term sampling effort rather than true
changes in fish abundance.” (p.24)
UG-279
"It is recognized that uncertainty may be added to the data at many
levels throughout the study ..." This part of the sentence does not
make sense. Uncertainty (in different forms) is an inherent
component of any sample data - it does not have to be "added."
BP Response: The sentence has been changed to now read:
“Throughout the monitoring and reporting as part of this Plan, it is
recognized that uncertainty exists within the data due to such
factors as variability in subsampling procedures, varying historic
sampling regimes, human error/oversight, natural biotic and abiotic
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factors.” [p. 35]
UG-280

UG Team Evaluation of BP Response: Satisfactory.
Aggregating historical data for analysis to limit the effects of single
year or single event anomalies is not recommended. Models should
be developed that will account for these fluctuations without
affecting the overall ability of the model to determine differences
year over year (or month over month, etc.). Mixed models are
suggested, as anomalies can be captured in a random effect. That
is, year specific (for example) anomalies can be captured while still
retaining the ability to estimate population-averaged effects (here
the term population refers to a statistical population, and not a
biological one).
BP Response: None.

5.4.2 Variables
“Upon completion of the impingement field sampling program in this work plan, it is
anticipated that the following variables will be calculated: daily, monthly, and annual
lake whitefish and spottail shiner juvenile and adult densities within the cooling water;
daily plant intake flow, and annual impingement expressed as total juvenile/adult fish,
and as total age-X equivalents. Plant impingement rates expressed as number of fish
per million litres of intake flow (# fish/L) will also be calculated. Additional variables will
be calculated as needed.” (p.24)
UG-281
A quick comparison to the entrainment sampling design reveals a
fundamental difference - and weakness - in the impingement
sampling design for the E/I Monitoring Plan. There is no effort
devoted to the estimation of abundance of juvenile/adult fish in the
source water, for direct comparison to the abundance of
juvenile/adult fish that are entrained in the forebay (regardless of
whether they were sampled in the impingement assessment. The
E/I Monitoring Plan must seriously reconsider these major
omissions in its sampling design.
BP Response: This section has moved to Section 4.5.2 (Variables)
starting on p. 35.
The following sentence was added addressing this point:
“Daily, monthly, and annual lake whitefish and deepwater sculpin
egg and larval densities within the source water in the vicinity of the
Bruce A station intake;” [p. 35]
Note: in this section there are several instances where the term
“entrainment” is incorrectly used instead of “impingement”.
UG Team Evaluation of BP Response: Unsatisfactory. The
numerous concerns and issues related to entrainment sampling
design remain outstanding.
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It is important to note that there is no reference to "fish impinged or
entrained to their relative densities in source waters," or "relative
densities in source waters" or "relative abundance of lake whitefish
and spottail shiner juveniles and adults susceptible to impingement."
The E/I Monitoring Plan focuses on absolute estimates of
abundance/densities in both source water and BNGS system water.
BP Response: See UG-281.
UG Team Evaluation of BP Response: Unsatisfactory. See UG281.
The list of variables is satisfactory, however, there needs to be
some explicit description of how these variables are going to be
used to determine potential significance of BNGS on Lake Huron
lake whitefish populations.
BP Response: The text in this section has been expanded as
follows:
“Following the completion of the impingement and entrainment field
sampling program outlined in this Plan, it is anticipated that the
following variables will be calculated:
Daily, monthly, and annual lake whitefish and deepwater sculpin
egg and larval densities within the forebay;
Daily, monthly, and annual lake whitefish and deepwater sculpin
egg and larval densities within the source water in the vicinity of the
Bruce A station intake;
Daily, monthly, and annual lake whitefish and deepwater sculpin
egg and larval live/dead ratios within the forebay; and
Daily Bruce A station intake flow and annual entrainment expressed
as total larval fish/fish eggs, and as total equivalent adults (age-1 or
age-4 fish).
Plant entrainment rates expressed as number of fish per million
litres of Bruce A station cooling water intake flow (no. fish/ML) will
also be calculated. Additional variables will be calculated as
needed.
Upon completion of the impingement field sampling program in this
Plan, it is anticipated that the following variables will be calculated:
Daily, monthly, and annual lake whitefish and spottail shiner juvenile
and adult densities within the Bruce A station forebay;
Daily Bruce A station intake flow and annual impingement
expressed as total juvenile/adult fish, and as total age-4 (lake
whitefish) or adult (spottail shiner) equivalents.
Plant impingement rates expressed as number of fish per million
litres of Bruce A station intake cooling water flow (# fish/ML) will
also be calculated. Additional variables will be calculated as
needed.” [p. 35-36]
UG Team Evaluation of BP Response: Unsatisfactory. Despite the
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elaboration, there is still no explicit description of how these
variables are going to be used to determine potential significance of
BPGS on Lake Huron lake whitefish populations.
It is recommended that all point estimates be accompanied by either
95% confidence intervals, or in the case of Bayesian analysis, 95%
credible intervals.
BP Response: None.

5.4.3 Hypotheses
“The following hypotheses will be tested for each of the variables listed above:
• Ho : There is no difference in each of the variables prior to and during the
Operations Phase.
• H1 : There is a significant difference in each of the variables prior to and during
the Operations Phase.” (p.24)
UG-285
The hypotheses are satisfactory if the variables are being
considered independently. However, if that is the case, a problem
with multiple testing arises. How is this being addressed?
BP Response: This section has moved to Section 4.5.3
(Hypotheses) on p. 36.
Text has been altered to read (italics emphasis added):
“Before/after statistical analyses will be completed where sufficient
and reliable historical data exists. The following hypotheses for each
of the entrainment and impingement variables listed above will be
tested to compare historic (pre) and current Operations Phase data,
where possible:” [p. 36]

UG-286

UG-287

UG Team Evaluation of BP Response: Unsatisfactory. The
multiple comparison issue still exists.
Testing the differences between daily and monthly values should
necessitate the use of time series analyses. This should be made
explicit.
BP Response: None.
At what level are the hypotheses being tested to determine
‘significance’? What are the risks of Type II error?
BP Response: None.

5.5 Effect Tests and Endpoints of Follow-up Monitoring
“Results of the statistical analyses are expected to aid assessment of impingement
impacts following the expected change in intake flow associated with the Operations
Phase. Actual Operations Phase impacts will be assessed by contextualizing the
impacts on the local and regional fish populations and comparing them to existing
metrics, as described below.” (p.24)
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The first sentence does not appear to be meaningful. The second
sentence mistakenly presumes that there are both "local" and
"regional" fish populations that will receive effects of juvenile/adult
forebay entrainment. The second sentence also seems to contradict
the previous statement that "the term regional as it pertains to
impingement estimates is not proposed for use going forward."
BP Response: This section is now located in Section 4.6 (Effects
Tests and Endpoints for Follow-up Monitoring) on p. 36.
This section has been expanded and altered.
Approximate corresponding text now reads:
“Results of the pre-Operations versus Operations Phase statistical
analyses described in Section 4.5 will be used to differentiate
statistically significant changes in entrainment and impingement
rates. These analyses will allow for a comparison of entrainment
and impingement rates with a maximum of two units (preOperations and historic data) versus four units (Operations Phase)
in operation at the Bruce A station” [p. 36]
UG Team Evaluation of BP Response: Unsatisfactory. Despite
eliminating the confusing terminology regarding "local" and
"regional" effects, the statistical basis for the proposed tests is not
presented or justified.
Thresholds should be determined in advance. As described in the
comments pertaining to impingement, the identification of a risk map
should be considered.
BP Response: Text in this section has been changed to now read:
“The effects tests and endpoints predictions will rely on the
collective information obtained through the EAM and FFYM,
coupled with Operations and Pre-Operations phase impingement
and entrainment monitoring, including source water sampling. The
EAM/FFYM analysis and pre-Operations versus Operations Phase
analysis are mutually exclusive.
Results of the pre-Operations versus Operations Phase statistical
analyses described in Section 4.5 will be used to differentiate
statistically significant changes in entrainment and impingement
rates. These analyses will allow for a comparison of entrainment
and impingement rates with a maximum of two units (preOperations and historic data) versus four units (Operations Phase)
in operation at the Bruce A station. Analysis of entrainment and
impingement rates over time, will determine if the increase in the
number of units in operation has resulted in a significant statistical
increase in impingement rates for the target VEC species and will
yield an improved understanding of the factors which influence
impingement and entrainment. If there is no statistically significant
difference in the analyzed variables between the pre-Operations
and Operations Phase then the determination of endpoints will rely
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solely on Operations Phase data. If statistical differences are
observed (reject null hypothesis) then the possible reasons why,
and the effect on the population using EAM and FFYM will be
further investigated for both the pre-Operations and Operations
phase, for that specific variable.
Operations Phase effects at a population level will be assessed
regardless of pre-Operations and Operations Phase comparisons
and will relate the observed Operations Phase impingement and
entrainment rates to the proportional reduction in the population for
that species within the MNR QMA 4-4 management unit and within
the EA Local Study Area boundaries using test values which relate
to the assumed proportion of the QMA 4-4 population within the EA
Local Study Area. The effect tests and endpoints are discussed in
Section 4.6.1 and 4.6.2, respectively.” [p. 36]
UG Team Evaluation of BP Response: Unsatisfactory. It is
recommended that instead of proceeding as described in the
following sentence:
“If there is no statistically significant difference in the analyzed
variables between the pre-Operations and Operations Phase then
the determination of endpoints will rely solely on Operations Phase
data.”
the data should be pooled in the event of no statistical significance.
Further, how exactly are the endpoints determined? How are the
thresholds determined? While the updated plan is far more explicit,
it seems that some of the initial questions are still
unanswered/unaddressed.
Finally. How is a reduction proportion calculated? This assumes that
the population is known, and that only one population exists.
5.5.1 Impingement Effect Tests
“Similar to entrainment, specific quantifiable effects thresholds due to impingement of
lake whitefish and spottail shiner have not been identified nor agreed to with agencies
and stakeholders and there is no specific regulatory guidance specific to Ontario that is
available for determining impingement thresholds.
The effect test that was stated for Element 3.4 in the 2008 Work Plan (Appendix
B) proposed that estimated impingement be compared with a threshold for effect to
regional abundance. Per the CNSC’s comments on the
2008 Work Plan, the threshold for effect was also to be applied to the presumed local
population of lake whitefish. It has been previously described in this work plan that
confusion regarding the terms regional and local may have occurred in the past. For the
purpose of the impingement monitoring the boundaries and approaches for describing
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regional and local have been revised to be consistent with that described in the
entrainment section and are to be discussed and agreed to by Bruce Power, regulatory
agencies and stakeholders in terms of how they may be applied to any proposed
thresholds.” (p.25)
UG-290
"Similar to entrainment, specific quantifiable effects thresholds due
to impingement of lake whitefish and spottail shiner have not been
identified nor agreed to with agencies and stakeholders and there is
no specific regulatory guidance specific to Ontario that is available
for determining impingement thresholds." As discussed above, the
E/I Monitoring Plan cannot achieve its stated Goal until such time as
an appropriate impingement effect threshold has been explicitly
defined. Until such time as this threshold has been established, the
E/I Monitoring Plan should not be finalized or approved.
BP Response: None.
UG-291
"The effect test that was stated for Element 3.4 in the 2008 Work
Plan (Appendix B) proposed that estimated impingement be
compared with a threshold for effect to regional abundance. Per the
CNSC’s comments on the 2008 Work Plan, the threshold for effect
was also to be applied to the presumed local population of lake
whitefish. It has been previously described in this work plan that
confusion regarding the terms regional and local may have occurred
in the past. For the purpose of the impingement monitoring the
boundaries and approaches for describing regional and local have
been revised to be consistent with that described in the entrainment
section and are to be discussed and agreed to by Bruce Power,
regulatory agencies and stakeholders in terms of how they may be
applied to any proposed thresholds.” This statement is problematic
for several reasons. First, as discussed above, "regional
abundance" does not mean anything unless it is directly associated
with the abundance of a "regional population" - and this is a
presumption that neither CNSC nor BP should make. Second, an
impingement effect threshold makes sense only with application to a
biological population – there is no “also” alternative application.
Third, CNSC’s comments should be explicitly re-stated to minimize
misinterpretation of those comments. Fourth, as discussed above,
there are serious problems with the proposed revision of "the
boundaries and approaches for describing regional and local"
populations in the context of both entrainment and impingement
assessment.
BP Response: The following sentence was added:
“Though it requires verification, it is presumed that CNSC’s
interpretation of local is related to a distinct local population of lake
whitefish. The terms regional and local have in some cases been a
source of confusion as these terms may relate to a spatial boundary
(i.e., a Local Study Area, fish within a certain jurisdictional or
management boundary) an ecological boundary (e.g., fish that
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inhabit a certain regional or local ecosystem with boundaries
defined using natural features), fish “stocks” that have been
captured within a certain management unit boundary (e.g., MNR
quota management areas), or finally, genetically identified fish
stocks or populations which have an affinity to any of the
aforementioned spatial, ecological or management unit boundaries.
For the purpose of this Plan, the boundaries and approaches for
describing regional and local have been revised, as identified below,
in terms of how they may be applied to any proposed thresholds.”
[p. 37]

UG-292

UG Team Evaluation of BP Response: Unsatisfactory. The
CNSC's interpretation of population discrimination must be
considered prior to proposal of this E/I Monitoring Plan. As
discussed above, under terms of the SON-BP Collaborative
Whitefish Research Program, the UG Team is tasked with the key
uncertainity of population discrimination; this work must be
incorporated into the E/I Monitoring Plan. The "boundaries and
approaches for describing regional and local" in this plan remain
suspect in both theory and evisence.
Since patterns of whitefish impingement may fluctuate on temporal
scales beyond the proposed 2 year sampling period of this project, it
is not advised to cease impingement sampling. The reasons for this
follow the same as those that are described for the entrainment
follow-up monitoring program.
BP Response: None.

5.5.1.1 Lake Whitefish – Within QMA 4-4
“The term regional as it pertains to impingement estimates is not proposed for use going
forward. The proposed boundary for describing impingement that is proposed is the
MNR boundary for QMA 4-4 which is a fisheries management unit boundary that
resides entirely within Canadian waters of Lake Huron within the main basin. This QMA
4-4 boundary is proposed as it is within a defined and established management
boundary for Lake Huron commercial fisheries in Ontario and provides a means against
which lake whitefish data and EAM/FFYM and future direct, indirect or non-use benefits
can be calculated and compared.” (p.25)
UG-293
This statement has been copied/pasted verbatim from Section
4.5.1.1, and is highly problematic for exactly the same reasons as
discussed for that section.
BP Response: UG-291.
UG Team Evaluation of BP Response: Unsatisfactory. See UG291.
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“Though a threshold for effect has not been determined or agreed to, it is proposed for
the purpose of this study (pending further consultation) that the threshold for effect is
established as the proportion of equivalent adult annual lake whitefish impingement
losses relative to the MNR proposed quota of lake whitefish in QMA 4-4. It is assumed
that the regulatory agencies that determine the commercial catch quota understand the
population dynamics of the regional lake whitefish population and have developed a
rigorous estimate of acceptable annual take. Other assumptions regarding the reliability
of the MNR data will be consistent with that defined for entrainment. For the purpose of
this analysis it will be assumed that all potential genetic populations that may reside in
QMA 4-4 have an equal chance of occurring within the waters subject to the intake
influence and therefore possess and equal chance of impingement. The percentage of
the lake whitefish regional commercial catch quota for QMA 4-4 that will represent an
effect on the population that inhabits QMA 4-4 for the current monitoring year will be
decided based on further consultation with agencies and stakeholders.” (p.25)
UG-294
This statement has been largely copied/pasted from Section 4.5.1.1,
and is highly problematic for exactly the same reasons as discussed
for that section.
BP Response: See UG-291.
UG Team Evaluation of BP Response: Unsatisfactory. See UG291.
5.5.1.3 Lake Whitefish – Within the EA Local Study Area
“For lake whitefish, local effects at the level of genetically distinct populations can not be
determined until such time that genetically distinct populations are identified and the
actual proportion of these populations within a broader populations grouping can be
discerned. Genetically distinct populations will be determined based upon the results of
ongoing DNA studies to confirm the presence of and determine the size and
contribution of distinct, populations relative to the total captured for DNA analysis within
a specific area. To contribute to genetics studies, lake whitefish eggs and larvae
collected during impingement sampling will be preserved for possible DNA analysis to
determine which population or stock they may belong to. Prior to or in lieu of completion
of the DNA studies, the following scenarios will be assumed:
• 0.5% of impinged lake whitefish are from a population which is distinct within the
EA local study area;
• 20% of impinged lake whitefish are from a population which is distinct within the
EA local study area;
• 50% of impinged lake whitefish are from a population which is distinct within the
EA local study area;
• 100% of impinged lake whitefish are from a population which is distinct within the
EA local study area.
Based upon these four scenarios, the number impinged in each of the four above
scenarios will be converted into estimates of equivalent adults at age four. The
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equivalent adult estimates will then be compared to historic gill net sampling results
taken from nearby sites within the EA local study area (Figure 2) and the EA Regional
study area (see Figure 2.3.3-1 of the Aquatic Environment Technical Support Document
[Bruce Power 2005b]). As noted previously, until the results of the DNA studies are
published, it is assumed that the best estimate of a local population will come from the
annual gill net sampling program.” (p.26)
UG-295
This statement has been largely copied/pasted from Section 4.5.1.2,
and is highly problematic for exactly the same reasons as discussed
for that section.
BP Response: See UG-291.
UG Team Evaluation of BP Response: Satisfactory. See UG-291.
5.5.2 Impingement Endpoints for Follow-up Monitoring
“The endpoint of follow-up for Element 3.4 (Lake Whitefish) is proposed to be the point
where impingement numbers fall below the agreed upon threshold for effect (to be
determined) to regional abundance with all four units in operation. Following the initial
two years of impingement sampling, data will be analyzed to determine if the annual
impingement impacts fall below the agreed upon thresholds for effect. If so,
impingement sampling will cease at this point. If not, Bruce Power will consult with and
provide agencies and stakeholders with their opinion on options for future sampling, and
possible additional mitigation measures. The thresholds for effect to the QMA 4-4 lake
whitefish population and lake whitefish from a population which is distinct within the EA
local study area, will each be analyzed separately. If Bruce Power falls below the
threshold for effect to one of these effect tests, but not the others, Bruce Power will
provide recommendations for adjustments/alterations to the current monitoring plan to
address only impacts to the respective species being studied.” (p.26)
UG-296
This statement has been largely copied/pasted from Section 4.5.2,
and is highly problematic for exactly the same reasons as discussed
for that section.
BP Response: See UG-291.
UG Team Evaluation of BP Response: Unsatisfactory. See UG291.
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Appendix H

Chippewas of Saugeen, RR 1, Southampton ON N0H 2L0 519-797-2781
Chippewas of Nawash, 135 Lakeshore Blvd, Neyaashiinigmiing ON N0H 2T0 519-534-1689

November 14, 2017
Mr. Michael Binder
President and Chief Executive Officer
Canadian Nuclear Safety Commission
P.O. Box 1046, Station B
280 Slater Street
Ottawa, ON K1P 5S9
Dear Mr. Binder:
Re: Review of Bruce Power’s Proposed Refurbishment Project
We write with respect to Bruce Power’s proposed refurbishment and our concerns with the timelines and
process planned for the review of the project.
Saugeen Ojibway Nation (“SON”) considers the refurbishment to be a deeply significant proposal with serious
implications for our Territory and people. Bruce Power is requesting from the Canadian Nuclear Safety
Commission (“CNSC” or “Commission”) approval to double the operating life of six of the Bruce facility’s
reactors – extending the operations phase alone by more than 30 years. That facility has been a major source of
concern for our people since its inception. It interacts with our lands and waters in a negative and complex way
and poses an ever-present risk to our Territory and way of life.
The initial development of the facility in the 1960s and 1970s occurred without any consultation with SON and
without any real environmental assessment or planning. The decision to allow the facility to continue to operate
in our Territory for decades to come cannot be made in the same way. Before this project can proceed, there
must be a meaningful assessment of its potential impacts on SON and our Territory, rights, and interests.
Critically, there must also be an opportunity for deep engagement between SON and the Crown so that we can
understand the harms and risks the project poses, how they might be mitigated, and what accommodations
might be required to make the project acceptable to our people.
For the reasons set out in this letter, we ask that the Commission adjourn the hearing dates planned for March
The
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been
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thread including
on the Crown’s
part must be the ‘intention of
and courts
May 2018
consider
Bruce
Power’s relicensing
application
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substantially addressing [Aboriginal] concerns as they are raised,” 7 and that the “controlling question in all
situations is what is required to maintain the honour of the Crown and to effect reconciliation between the Crown
From our perspective, the short timeframes announced by the Commission do not leave our First Nation with
and the Aboriginal peoples with respect to the interests at stake.” 8 They have also held that “consultation is
sufficient time to engage with the issues raised by the application or the materials supporting it. Further, it is
meaningless when it excludes from the outset any form of accommodation.” 9 The short timelines announced and the
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We intend to continue to meet with CNSC staff to determine whether the current process might be adjusted to
include more meaningful engagement. However, in light of what appear to us to be potentially fundamental

designation under the Canadian Environmental Assessment Act, 2012.
While we work with CNSC staff and the Minister of Environment and Climate Change, we ask that the Commission
adjourn the hearings planned for March and May 2018. We feel strongly that it would be in the interests of all
parties to ensure adequate time to allow meaningful consultations to take place, including the development of an
constitutional obligations to SON with respect to the project. SON is working with CNSC staff to determine
acceptable review process. The Commission’s Rules of Procedure provide the Commission with broad authority to
whether the review process under the CNSC’s legislation can be adjusted to provide for an appropriate and
adjourn proceedings where the Commission sees fit. We understand that this authority has been exercised in
satisfactory
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or for the Commission to have before it the information it requires to make a sound
decision. The Federal Court of Appeal has recently reminded us that “the importance and constitutional significance
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Commission will give this due consideration, particularly in light of the commitments Canada has made to
reconciliation, to renewing the nation-to-nation relationship, and to assessing projects in new ways that further these
Miigwech,
objectives.
We believe we have made important strides in establishing a collaborative and productive relationship with the
CNSC and are hopeful this can continue here. We thank you for your consideration.
Chief Greg Nadjiwon
Chief Lester Anoquot
Chippewas of Nawash Unceded First Nation
Chippewas of Saugeen First Nation

Chief Greg Nadjiwon
Chippewas of Nawash Unceded First Nation
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Chief Lester Anoquot
Chippewas of Saugeen First Nation

Haida Nation v. British Columbia (Minister of Forests), 2004 SCC 73, at para. 42.
Ibid, at para. 45.
Mikisew Cree First Nation v. Canada (Minister of Canadian Heritage), 2005 SCC 69, at para. 54.
Gitxaala Nation v. Canada, 2016 FCA 187, at para 251.
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ATTACHMENT
Background
i.' Nuclear Development in SON Territory
When the initial decision was being made to bring nuclear development to Douglas Point, the SON people were
not consulted. Nor were our people consulted when subsequent decisions were being made to intensify that
development and to construct within our Territory the largest operating nuclear facility in the world. Against
this backdrop, SON has undertaken enormous efforts politically and legally in the last twenty years to ensure
that our rights and interests are meaningfully considered when new decisions are being made with respect to the
facility. We have actively engaged with government and proponents respecting nuclear issues, and have
participated in every significant regulatory proceeding respecting nuclear projects and plans that stand to affect
our Territory, our proven Aboriginal and treaty rights, and way of life.
In 1997, when an environmental assessment was being carried out for a used fuel dry storage facility at the
Bruce site, SON intervened on matters relating to the interaction of the facility with Lake Huron and the safety
of the project. In the years since, we have participated in several proceedings respecting the Bruce site, making
submissions on different issues that stand to impact SON rights and, in particular, on the ongoing interaction of
the Bruce facility with the fish and fish habitat of Lake Huron.
In 2006, when Bruce Power applied to build four new nuclear reactors at the Bruce site, SON engaged in a
lengthy consultation and accommodation process with the federal Crown to ensure that the proposal would be
reviewed at the highest possible standards and that the review would focus on the project’s potential impacts on
SON. That engagement proved successful, and the Joint Review Panel Agreement developed identified SON
specifically as having a unique interest in the Territory and the proposal. It also set out a new mandate for the
panel to support ongoing consultation efforts between SON and the Crown.
Around the same time, SON engaged with the CNSC on Ontario Power Generation Inc. (“OPG”)’s proposal to
build a deep geological repository for low and intermediate-level waste (the “DGR Project”) to ensure that it too
would be assessed at the highest possible standards, and that the impacts on SON would again form a central
component of the review. The project was, as you know, ultimately reviewed through an extensive Joint
Review Panel process consisting of 33 hearing days over the course of two years. And, through direct
engagement between SON and OPG, OPG made a historic commitment in 2013 that it would not proceed with
its proposed DGR Project without the support of our communities – a commitment which the Crown recently
described as “an example of how reconciliation practices can be implemented on the ground.”1
ii.' The Proposed Refurbishment
The refurbishment proposal now put forward by Bruce Power stands out—together with OPG’s proposed DGR
Project and Bruce Power’s earlier application to build four new reactors at the Bruce site—as among the most
significant projects ever proposed in our Territory. It represents a multi-billion dollar multi-year project that is
expected to extend the operating life of the Bruce Nuclear Generating Station until 2064. If allowed, the
refurbishment will enable the Bruce facility to continue to operate and interact with the lands, waters, plants,
fish, and animals of our Territory for the next fifty years. It will have significant and enduring impacts on the
rights and interests of our people.

1

Letter from the Honourable Catherine McKenna, Minister of Environment and Climate Change, to Ms. Lise
Morton, Vice President at Ontario Power Generation Inc., 21 August 2017.
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Each year, Bruce Power’s facility draws close to 12 trillion litres of water from Lake Huron, from the very
place where our people have an established and exclusive Aboriginal and Treaty right to a commercial fishery.
As SON has consistently indicated in almost every regulatory proceeding in the last twenty years respecting the
site, the impacts caused by the facility have never been the subject of a comprehensive and careful assessment,
and they are not well understood. Even less is known of how the facility’s impacts will evolve in the future as
the environment changes under the pressure of increasing development and broader environmental trends.
Further, the presence of a nuclear generating station inevitably brings risks with it – not only those linked with
routine operations, but also those arising from potential accidents and malfunctions. The risks in this regard are
not unique to SON but their significance is. The SON people have a unique relationship with the Territory; it is
the source of our identity as Anishnabek peoples, as well as of our Aboriginal and treaty rights. Harm caused to
the lands and waters of our Territory will be felt most acutely by us and put our future as a people at risk.
SON’s Concerns with the Proposed Review Process
On September 1, 2017, the CNSC announced the process through which Bruce Power’s licence renewal
application including the refurbishment will be reviewed. According to the announcement, the application will
be considered through three days of hearings under the Nuclear Safety and Control Act between March and
May 2018. For the reasons set out below, we believe that the process as currently planned is not capable of
fulfilling the Crown’s constitutional obligations to SON with respect to this project.2
i.' Concerns with Timing
The CNSC’s announcement on September 1, 2017 left the SON communities with seven months to prepare for
the commencement of the hearings before the CNSC. In SON’s view, it left us with too little time to
accomplish all that is required.
As noted above, before Bruce Power can extend the operating life of its reactors by 30 to 35 years, the SON
communities must have assurance that adequate provision will be made for the safety of our people and our
Territories. For SON leadership to provide this kind of assurance to our communities, our advisors and experts
must have an opportunity to carefully review Bruce Power’s application to ensure that there are no factors that
would, in their view, limit the safety of the plant. The seven-month period provided to the public to review the
roughly 10,000 pages of materials submitted by Bruce Power—including the 8,000 pages relating to Bruce
Power’s Periodic Safety Review—is not enough. We have serious concerns that if the review process proceeds
as planned, we will not have sufficient opportunity for their review, and that SON leadership will not be able to
provide our communities with the required assurance that our Territory and their rights will be safeguarded.
Further, the issues raised by Bruce Power’s application are complex and they cannot be adequately addressed or
considered through a rushed process. The current impacts of the Bruce facility on the SON Territory are not
well understood. The facility’s cooling water system is known to interact with the aquatic environment of Lake
Huron and to have physical, thermal, and impingement and entrainment impacts on its fish. However, serious
gaps persist in our understanding of the magnitude of each of those effects, their interaction with each other, and
their potential to act cumulatively with other stressors on Lake Huron. Addressing these gaps is the focus of an
ongoing process between SON and CNSC staff. That process only began in May 2017 and there has not yet
been any resolution on how to resolve the uncertainties associated with our understanding of the current impacts
of the Bruce facility.

2

Courts have been clear that the Crown can rely on regulatory processes to satisfy its consultation obligations but
only “if in substance an appropriate level of consultation is provided.” Beckman v. Little Salmon/Carmacks First Nation,
2010 SCC 53, at para. 39.
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Added to the existing uncertainty is the fact that the environment is changing and is expected to continue to
change in the coming decades. While we know that the rising lake temperature will amplify the thermal effects
of Bruce Power’s cooling water system, it is difficult to predict precisely how the impacts will evolve.3
Of course, SON does not expect all gaps and uncertainties to be resolved before a decision is made. However,
we expect that a real effort will be made to bring together all existing knowledge—both scientific and
Indigenous—of the past and present impacts of the facility and to predict how those impacts will evolve in the
future. Without this, there can be no basis on which to judge what the potential impacts on SON’s rights will be
or what accommodation measures are required. Again, we believe strongly that there will not be sufficient time
to do this, particularly in light of the fact that—as discussed below—the materials submitted by Bruce Power
have serious gaps in so far as the prediction of future effects4 and consideration of mitigation measures are
concerned.
The DGR Project was, as described above, considered through a lengthy process that included 33 days of
hearings over the course of two years. A final decision on the project has not yet been made. In contrast, three
hearing dates have been planned for Bruce Power’s application in March and May 2018, and a decision is
expected soon after. We cannot accept the assertion that a good and justifiable decision on a project of this
magnitude—which will generate impacts and risks at least as significant as those posed by the DGR project—
can be made within 9 months. If this process proceeds as a planned, it will meet only the needs of industry and
will inevitably leave other requirements—including the Crown’s constitutional obligations—unfulfilled.
ii.' Concerns with the Nature of the Process
In the past, Bruce Power’s proposed refurbishment project would have required, at a minimum, a screeninglevel environmental assessment under Canada’s then Canadian Environmental Assessment Act. However,
because of changes made to environmental assessment legislation in 2012, Bruce Power’s proposed
refurbishment no longer automatically triggers a stand-alone environmental assessment. Rather, under the
current plans for the review of the refurbishment, the CNSC will consider the project as part of its decision to
renew Bruce Power’s operating licence. From our perspective, this raises potentially serious issues.
Under an environmental assessment pursuant to the old Canadian Environmental Assessment Act or the current
Canadian Environmental Assessment Act, 2012, before Bruce Power would have been allowed to proceed with
the refurbishment, Bruce Power would have been required to determine the environmental effects of its
proposal, to assess the significance of those effects, and to discuss, among other factors, potential mitigation
measures and alternative means of carrying out its proposal. This analysis and review would have been
required prior to approval, and ahead of authorization of any steps towards implementing the project.
We understand these same requirements do not apply as part of the currently proposed review process.
Environmental assessment under the Nuclear Safety and Control Act is not, at its core, a planning mechanism
like environmental assessment under the Canadian Environmental Assessment Act, 2012 or its predecessor;
rather it is a process of ongoing verification that “adequate provision for the protection of the environment has
been made.”
The implications of this distinction can be best illustrated by way of an example. In a meeting held on October
19, 2017 between CNSC staff and SON, our team raised what SON considers to be two glaring shortcomings in
3

Bruce Power has already sought approval to discharge water at a higher temperature because of increasing intake
water temperatures caused by the warming of the lake. The temperature of the lake is expected to continue to rise.
4
It is worth noting here that if Bruce Power had provided a more fulsome discussion of the anticipated future
environmental effects of its activities, additional engagement and analysis between SON and the Crown would be
required. As the Supreme Court of Canada held in Clyde River (Hamlet) v. Petroleum Geo Services Inc., 2017 SCC 40,
while the two are often connected, “the consultative inquiry is not properly into environmental effects per se. Rather, it
inquires into the impact on the right.”
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the materials submitted by Bruce Power: 1) the fact that Bruce Power has done no work to predict of how the
impacts of its facility will evolve as the environment changes,5 and 2) the absence of any discussion of new
environmental mitigation measures. In our view, these gaps must be remedied before the project can be
approved. We understand that CNSC staff, however, do not see these as critical deficiencies. Because the
Nuclear Safety and Control Act establishes a framework for ongoing environmental assessment and
verification, they are satisfied that the CNSC will have the authority to require the implementation of mitigation
measures in the future if and when the facility’s impacts are shown to be unacceptable. From this perspective,
future impacts and uncertainties need not be addressed. Nor is there a need for any agreement to be reached
now on what actions will be taken in the future if troubling trends do emerge.
From the perspective of SON, this kind of “rolling” approach to environmental assessment that the Nuclear
Safety and Control Act purportedly establishes—or, at a minimum, allows for—is unacceptable. If the CNSC’s
review process is to be relied upon by the Crown in satisfaction of its constitutional obligations, then it must be
capable of satisfying SON’s concerns regarding the potential impacts of the project before a decision is made.
The need for “consultation… to be complete prior to making the decision at issue” is a point on which the
courts have been clear. 6 An assurance that there will be opportunities after the fact to satisfy and accommodate
our concerns is not enough. This does not accord with our understanding of good environmental stewardship
and decision-making and will give our communities no comfort that the best decisions are being taken for the
protection of their rights and future.
Consultation obligations aside, there are other compelling reasons to require that discussions around
environmental protection and the need for mitigation measures occur before Bruce Power has been granted
approval. Environmental assessment occurs at the outset of a project because it is during the planning stages
that a proponent is most willing and able to adjust its project. Further, the kind of “wait and see” approach to
environmental assessment, which leaves the consideration of mitigation measures to a later time when effects
can be conclusively demonstrated, is fundamentally inconsistent with the precautionary principle. It fails to
recognize the fragility of the ecosystem and requires our Territory to bear the risks and costs of scientific
uncertainty.
Proposed Resolution
In February 2017, long before Bruce Power submitted its application, our representatives explained to CNSC
staff that the refurbishment represents a deeply significant project for SON and expressed our concern with the
review for the project proceeding under the Nuclear Safety and Control Act alone. Those concerns were never
resolved and we were disappointed when the CNSC set hearing dates to consider the application in early 2018.
We do not know whether CNSC staff failed to raise with the Commission Secretariat our apprehensions or if
they were simply ignored.
Since the announcement of the hearing dates on September 1, 2017, SON has met twice with CNSC staff. In
the first of those meetings, it was SON’s hope that there would be a meaningful discussion about the concerns
SON had been raising for many months and how the CNSC, as the Crown, would address them. SON also
hoped to be able to discuss the challenges associated with the short timeframes announced by the CNSC, and
that CNSC staff would work to adjust the process. That did not happen. Instead, what SON heard from CNSC
staff was that the process had already been determined—that is, our representatives were told that “the
5

In the forward-looking part of its environmental risk assessment, the “predictive effects assessment,” Bruce
Power simply assumes that its impacts on aquatic life will remain constant and that there is no need for further assessment
of those impacts.
6
Gitxaala Nation v. Canada, 2016 FCA 187, at para. 283. See also, Haida Nation v. British Columbia (Minister of
Forests), 2004 SCC 73, at para. 67; and Clyde River (Hamlet) v. Petroleum Geo Services Inc., 2017 SCC 40, at para. 39.
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train had already left the station” and would not be called back. Even though SON was told there was still
room to talk about our concerns, our representatives left that meeting feeling that CNSC staff had closed the
door to meaningful discussion, and that their strategy moving forward would not be to change the CNSC’s
process, but to manage our concerns.
SON’s second meeting with CNSC staff, held on October 19, 2017, was more productive. Our representatives
discussed with CNSC staff the CNSC’s proposed review in more detail and, again, explained the nature of our
concerns with that process. However, the discussion did not produce any substantive proposals on how our
concerns could be addressed or how the proposed process could be modified to accommodate them. We
remain of the view that the current process will not be capable of meaningfully addressing our concerns, and
consequently, discharging the Crown’s constitutional obligations.
The courts have been clear that in consultation, “the common thread on the Crown’s part must be the ‘intention
of substantially addressing [Aboriginal] concerns as they are raised,” 7 and that the “controlling question in all
situations is what is required to maintain the honour of the Crown and to effect reconciliation between the
Crown and the Aboriginal peoples with respect to the interests at stake.”8 They have also held that
“consultation is meaningless when it excludes from the outset any form of accommodation.”9 The short
timelines announced and the discussions SON has had with CNSC staff to date on the nature of reviews under
the Nuclear Safety and Control Act suggest to us that the proposed process will not result in any form of
accommodation, will not substantially address our concerns, and will do nothing to effect reconciliation with
respect to the interests at stake.
SON intends to continue to meet with CNSC staff to determine whether the current process might be adjusted
to include more meaningful engagement. However, in light of what appear to us to be potentially fundamental
limitations in environmental assessment processes under the Nuclear Safety and Control Act, we are initiating
concurrent discussions with the Minister of Environment and Climate Change on whether the refurbishment
requires designation under the Canadian Environmental Assessment Act, 2012.
While SON works with CNSC staff and the Minister of Environment and Climate Change, we ask that the
Commission adjourn the hearings planned for March and May 2018. We feel strongly that it would be in the
interests of all parties to ensure adequate time to allow meaningful consultations to take place, including the
development of an acceptable review process. The Commission’s Rules of Procedure provide the Commission
with broad authority to adjourn proceedings where the Commission sees fit. We understand that this authority
has been exercised in numerous instances in the past where, for example, the Commission has felt that more
time is required for meaningful public participation or for the Commission to have before it the information it
requires to make a sound decision. The Federal Court of Appeal has recently reminded us that “the importance
and constitutional significance of the duty to consult provides ample reason”10 in appropriate circumstances to
extend timelines. We trust that the Commission will give this due consideration, particularly in light of the
commitments Canada has made to reconciliation, to renewing the nation-to-nation relationship, and to assessing
projects in new ways that further these objectives.
We believe we have made important strides in establishing a collaborative and productive relationship with the
CNSC and are hopeful this can continue here. We thank you for your consideration.

7
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9
10

Haida Nation v. British Columbia (Minister of Forests), 2004 SCC 73, at para. 42.
Ibid, at para. 45.
Mikisew Cree First Nation v. Canada (Minister of Canadian Heritage), 2005 SCC 69, at para. 54.
Gitxaala Nation v. Canada, 2016 FCA 187, at para 251.
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Appendix I

March 9, 2018

Luc Sigouin
Director, Bruce Regulatory Program Division
Canadian Nuclear Safety Commission
280 Slater Street
Ottawa, ON K1P 5S9
Dear Mr. Sigouin:
Re:

SON-CNSC Staff Engagement on Bruce Power’s Licence Renewal Application

I write on behalf of the Saugeen Ojibway Nation (“SON”) to provide further information on
SON’s proposal to discuss potential procedural accommodations respecting Bruce Power’s
proposed refurbishment project, as committed to during the February 20, 2018 call between SON
and CNSC staff. I also write to address comments made in the Commission Member Document
(the “CMD”) dated February 12, 2018 1 and repeated in your recent letter dated February 26,
2018 2 respecting the legal context in which our discussions will take place.
As will be explained below, we believe that CNSC staff haven fallen into error in assessing the
nature and magnitude of the constitutional obligations resting on the Crown with respect to the
current licence application. SON will speak to this issue in its intervention before the
Commission, however, we believe it is also critical to address it in advance of our next meeting.
SON has serious concern that if CNSC staff continue to take the position that the constitutional
obligations resting on the Crown fall at “the low end of the spectrum,” that discussions between
SON and CNSC staff will not be effective or meaningful. Specifically, SON’s concern is that
CNSC staff will not come to the next meeting willing to consider necessary and appropriate
accommodations to protect SON rights and interests. This concern was heightened by CNSC
staff comments made during the last call indicating that while CNSC staff are prepared to meet
with SON to discuss SON’s proposal respecting procedural accommodations, CNSC staff’s

1

CNSC Staff, Commission Member Document Respecting the Commission Public Hearing for the
Licence Renewal Application by Bruce Power Inc. for Bruce Nuclear Generating Stations A and B, 12
February 2018, CMD 18-H4 (“CNSC CMD”).

2

Letter from L. Sigouin, Director of the Bruce Regulatory Program Division (CNSC), to K. Ryan,
Bruce Power Coordinator (SON Environment Office), 26 February 2018.

2

formal positions and recommendations were set out in the CMD. We took this to mean that
CNSC staff’s final position has already been determined.
Positions Taken by CNSC Staff
Your February 26, 2018 letter refers to certain conclusions reached in the CMD. It states: “As
you will note in our CMD, CNSC staff has concluded that, based on the information to date,
none of the activities covered under the proposed licence will have impacts on treaty or
aboriginal rights.” We understand the letter to refer to the following section of the CMD:
Impacts on Aboriginal and Treaty Rights
SON asserted to the CNSC that they were not part of the original decision to construct a
nuclear facility within their traditional territory. Therefore, an approval by the
Commission for a licence for continued operations of Bruce A and B would have an
adverse impact on their Aboriginal and treaty rights. In addition, SON considers the
MCR to be a significant proposal with serious implications for their territory and people.
The Supreme Court of Canada’s decision, in Rio Tinto Alcan Inc. v. Carrier Sekani
Tribal Council, 2010, SCC 43 [53], states of the duty to consult, “the question is whether
there is a claim or right that potentially may be adversely impacted by the current
government conduct or decision in question. Prior and continuing breaches, including
prior failures to consult, will only trigger a duty to consult if the present decision has the
potential of causing a novel adverse impact on a present claim or existing right.”
CNSC staff determined that the licence renewal and MCR will not expand the footprint
of the Bruce site, and therefore, have not been persuaded that the proposed activities
could cause novel adverse impacts to rights in the area. However, CNSC staff and Bruce
Power will continue to meet with the SON to share information and to ascertain if there
are any new concerns.
Further, the decision to undertake the MCR activities to extend the life of the Bruce A
and B rests with the Province of Ontario, and was made in 2013. According to the
mandate of the CNSC provided by the NSCA, a decision by the Commission on the
current licence application must be based upon whether the MCR project can be
undertaken safely, not whether MCR should be pursued or not. The Commission is also
responsible for ensuring that its decisions uphold the honour of the Crown. 3
We believe that CNSC staff have erred in their analysis, both in concluding that the
refurbishment project will not give rise to “novel adverse impacts,” and in arguing that the

3

CNSC CMD, at p. 142.

3

constitutional obligations resting on the Commission are diminished because the decision to
proceed with the refurbishment was made by the Province of Ontario.
Application of the Rio Tinto Case
The analysis in the CMD drawing a parallel between the application considered in the Rio Tinto
case 4 and that being considered in the current Bruce Power licence application, including the
authorization of refurbishment activities, fundamentally misconstrues the facts of both
applications. This has led CNSC staff to mistakenly conclude that consultation obligations owed
to SON in the context of Bruce Power’s refurbishment project fall at the “low end of the
spectrum.” 5
The Rio Tinto case was concerned with the British Columbia (“BC”) Utilities Commission’s
approval of an energy purchase agreement between Rio Tinto Alcan and the BC Hydro and
Power Authority for excess electricity generated from an existing dam project. No physical
work or changes to the facility were being proposed. The Commission was asked to consider
only whether the energy purchase agreement was in the public interest. It was common ground
that the facility would continue to operate and produce electricity at the same rates whether or
not the energy purchase agreement was approved. 6
In the specific facts of the case, the Court found that no new duty to consult was triggered – not
on the basis that no decision relating to an existing project can trigger the duty, but rather
because the duty to consult relates “to adverse impacts flowing from the specific Crown proposal
at issue – not to larger adverse impacts of the project of which it is a part. The subject of the
consultation is the impact on the claimed rights of the current decision under consideration.” 7
No duty to consult arose in the Rio Tinto case because no physical changes at all were being
proposed, and Crown approval of the energy purchase agreement would not have any physical
impact on the waters and fisheries to which the rights of the First Nations attached.
This stands in stark contrast to Bruce Power’s proposed refurbishment project and the
authorization it seeks in the current application. Bruce Power proposes to rebuild six of its eight
reactors, doubling the life span of those reactors. Without this work, and the Commission’s
approval, six of the Bruce Power reactors will go off-line within 15 years. Consequently, the

4

Rio Tinto Alcan Inc. v. Carrier Sekani Tribal Council, 2010 SCC 43 (“Rio Tinto”).

5

CNSC CMD, at p. 138.

6

There was “uncontradicted evidence that if Rio Tinto Alcan could not sell its excess electricity to
BC Hydro it would sell it elsewhere.” With or without the approval of the energy purchase agreement,
Rio Tinto Alcan would continue to “produce electricity at the same rates” and operate in a manner that
would optimize its power generation under the terms of its existing water licence. Rio Tinto, at paras. 86
& 92.
7
Rio Tinto, at para. 53.
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facility would have a dramatically reduced adverse impact on the environment and SON rights.
Instead, Bruce Power’s actions will cause the continuation of adverse impacts for 40 or more
years. These impacts may, in fact, increase in severity because of their accumulation and
because of a changing environment. Unlike Rio Tinto, what the Commission proposes to
approve here is not an administrative change, but a massive multi-billion dollar industrial project
that will cause tangible, significant and new future harms to SON Territory, rights and interests,
including:
•

•
•
•
•
•

Cumulative adverse impacts and stress on the waters and aquatic life in SON Territory
through entrainment and impingement, thermal discharge, and radiological releases over
the next four to five decades;
Continued and increasing nuclear waste generation in the SON Territory;
Increased duration of risk of accidents and malfunctions posed to SON lands, waters and
people;
Socio-economic impacts relating to the SON commercial fishery and tourism economies;
Ongoing impacts and risks to SON identity and connection to the land and use of the land
for cultural, spiritual and sustenance purposes; and
A many decades long delay in the decommissioning of the facility and abatement of
ongoing environmental impacts.

These are significant impacts, and impacts that would not exist if refurbishment was not carried
out. That these are new, or “novel,” impacts cannot be reasonably disputed – these impacts
would not exist but for the refurbishment activities. We can only assume that CNSC staff, in
their assessment, have misunderstood “novel adverse impacts” to mean “a new type of impact,”
rather than “a new impact.” In fact, the impacts that will be caused by the refurbishment are not
materially different than the impacts that would be generated if Bruce Power decided to build
new reactors rather than refurbish old ones. When Bruce Power proposed a new build in 2006, it
was proposed to be reviewed by a Joint Review Panel under the Canadian Environmental
Assessment Act and attracted the highest levels of consultation and accommodation obligations.
Further, the federal Crown has already acknowledged that the refurbishment of Bruce Power
nuclear reactors has the potential to cause new adverse environmental effects. When Bruce
Power proposed refurbishment activities in 2004, an environmental assessment was carried out
precisely to assess those effects. 8 It is inconceivable, and clearly not in keeping with the honour
of the Crown, that CNSC staff now take the position that the refurbishment of six reactors does

8

See the Record of Proceedings, Including Reasons for Decision in the Matter of Bruce Power Inc.
Environmental Assessment Screening Report for Refurbishment for Life Extension and Continued
Operations of the Bruce A Nuclear Generating Station, 19 May 2006.
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not have the potential to adversely affect the environment, and consequently, SON rights and
interests. 9
The Role of Ontario in the Refurbishment
CNSC staff’s position in the CMD leaves the impression that its consultation obligations are
somehow diminished because the decision to proceed with refurbishment was made by the
Province of Ontario (“Ontario”). As CNSC staff note, Ontario made a policy decision to proceed
with the refurbishment of the remaining six units. SON is not, however, asking the Commission
to evaluate Ontario’s policy decision and to determine from a policy perspective “whether MCR
should be pursued or not.” Rather, SON is asking CNSC staff as regulators, and the Commission
as decision-maker, to exercise their authority for the refurbishment project in a manner consistent
with their respective mandates to protect the environment in a responsible and precautionary
manner, and to fulfill constitutional obligations to SON to ensure its Aboriginal and treaty rights
are not adversely affected, in the review and implementation of Ontario policy decisions and
Bruce Power business plans.
Necessary Procedural Accommodations
SON’s position has been clear and consistent from the outset that the refurbishment project
stands to have significant impacts on SON’s rights and interests and that it cannot proceed in the
absence of meaningful consultation and accommodation. Further, that given the many
uncertainties in existing data and analysis respecting adverse effects and the inherent difficulty in
predicting the evolution of these effects far into the future, precautionary measures are required
now in order to protect the environment and SON’s rights and interests.
In meetings and through correspondence, SON has identified what it believes to be some of the
accommodation measures that require discussion between SON and CNSC staff:
1. Processes that draw on both western science and the knowledge of the SON communities
to close information gaps and uncertainties in the characterization of the impacts of the
facility

9

That refurbishment projects do not trigger stand-alone environmental assessments under CEAA
2012 does not change the fact that refurbishment projects cause environmental effects. Nor does it
change the constitutional obligations resting on the Crown in relation to those impacts. Courts have held
that the Crown cannot evade its consultation obligations by pointing to defective or deficient statutory
regimes. Ross River Dena Council v. Government of Yukon, 2012 YKCA 14. Even in cases where the
statutory regime leaves no opportunity for consultation—a situation different from the present one where
the Commission retains discretion in its decision-making and broad authority that would allow it to
accommodate SON’s rights—courts have said the Crown is not absolved of its obligations.
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2. Measures to enhance the confidence of the SON communities in Bruce Power’s
monitoring activities, including SON direct participation where possible
3. A mitigation strategy and plan that is consistent with recognition of and respect for
SON’s rights and values as well as the precautionary principle (e.g., to address
entrainment and impingement and thermal impacts of the facility)
4. Developing a common understanding and strategy on how future and connected
regulatory measures will be carried out (e.g. how the Fisheries Act authorization process
will be integrated with the current licencing process, how future Environmental
Compliance Approval applications respecting discharge temperature will be harmonized,
etc.)
In your letter, you ask for clarification on why SON feels regulatory action is required and why
addressing concerns through existing processes is not sufficient. While we are not clear on what
is meant by “existing processes,” SON has previously indicated its position that the
refurbishment proposal is a major project that stands to have significant and enduring impacts on
the SON Territory and on SON rights. As SON explained in its November 24, 2017 letter to the
Commission, if this review process is to be relied upon by the Crown in satisfaction of its
constitutional obligations, then it must be capable of satisfying SON’s concerns regarding the
potential impacts of the project before a decision is made:
The need for “consultation… to be complete prior to making the decision at issue” is a
point on which the courts have been clear. 10 An assurance that there will be opportunities
after the fact to satisfy and accommodate our concerns is not enough. This does not
accord with our understanding of good environmental stewardship and decision-making
and will give our communities no comfort that the best decisions are being taken for the
protection of their rights and future.
Consultation obligations aside, there are other compelling reasons to require that
discussions around environmental protection and the need for mitigation measures occur
before Bruce Power has been granted approval. Environmental assessment occurs at the
outset of a project because it is during the planning stages that a proponent is most
willing and able to adjust its project. Further, the kind of “wait and see” approach to
environmental assessment, which leaves the consideration of mitigation measures to a
later time when effects can be conclusively demonstrated, is fundamentally inconsistent

10

Gitxaala Nation v. Canada, 2016 FCA 187, at para. 283. See also, Haida Nation v. British
Columbia (Minister of Forests), 2004 SCC 73, at para. 67; and Clyde River (Hamlet) v. Petroleum GeoServices Inc., 2017 SCC 40, at para. 39.
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with the precautionary principle. It fails to recognize the fragility of the ecosystem and
requires our Territory to bear the risks and costs of scientific uncertainty. 11
SON understands the difficult position that CNSC staff are in given the short time remaining
before the hearings. It is for this reason that SON has taken the position that the current
regulatory process, including its rushed timeframe, is inadequate and not capable of meeting the
requirements of a meaningful consultation and accommodation process between SON and the
federal Crown. However, SON has been willing to continue to work with CNSC staff on an
expedited basis with the hope that CNSC staff will be willing to arrive at reasonable and
necessary accommodations. This is why SON has proposed “procedural accommodations” that
would allow aspects of the licence renewal decision to be made while holding some or all
decisions relating to the refurbishment to such time as SON and CNSC staff have reached
satisfactory outcomes on the issues identified above. As discussed on our call, a similar staged
approach to decision-making was agreed to during the licence renewal hearings for the Western
Waste Management Facility. From SON’s perspective, it may provide a mutually acceptable
path forward here as well.
We look forward to our next meeting and remain hopeful that CNSC will approach this meeting
with a real intent to arrive at mutually acceptable outcomes.
Yours sincerely,

Alex Monem
Pape Salter Teillet LLP
Cc:

Mike Rinker, Director General, Environmental and Radiation Protection and
Assessment, CNSC
Clare Cattrysse, Director Policy, Aboriginal and International Relations Division,
CNSC
Michael James, Senior Counsel, CNSC
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Letter from Chief Greg Nadjiwon, Chippewas of Nawash Unceded First Nation, and Chief Lester
Anoquot, Chippewas of Saugeen First Nation, to Michael Binder, President of the Nuclear Safety
Commission, 14 November 2017.
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Directorate of Power Reactor Regulation
April 6, 2018
e-Doc 5492751
File 4.01.02
Ms. Kathleen Ryan
Coordinator, Environment Office
Saugeen Ojibway Nation
25 Maadookii Subdivision
Neyaashiinigmiing, ON
NOH 2TO

Subject: SON-CNSC Staff Engagement on Bruce Power's Licence Renewal Application
Dear Ms. Ryan:
As documented in our Commission Member Document (CMD) [1] and Environmental
Assessment Report [2], CNSC staff concluded that Bruce Power has made and will continue to
adequately provide for the protection of the environment. However, CNSC staff also recognize
that Saugeen Ojibway Nation (SON) has long-standing concerns related to the potential
environmental impacts of the facilities. For some of these concerns, there is a difference
between SON and CNSC staff views on the level of impact on the environment and it is still
recommended that SON raise these items with the Commission for their consideration in their
decision on the upcoming licence renewal. While CNSC staff have sufficient information to
conclude that adequate provision is made, there are areas of uncertainty which would benefit
from additional monitoring and/or assessment. We believe that this is an area of agreement with
SON, particularly around reducing uncertainties to impacts to fish, and CNSC staff remains
committed to working with SON.
Following your letter of March 16, 2018 [3] and the path forward that was discussed on March
201\ CNSC staff would like to elaborate on the proposals that were generally agreed to at the
meeting to address SON concerns regarding potential environmental impacts related to the Bruce
Nuclear Generating Stations, specifically in the following areas:
1. Developing a mutually agreeable study and analysis program
2. Monitoring program enhancements with SON participation
3. A study of available mitigation measures
CNSC staff request SON to determine if the path forward is acceptable, and provide feedback as
soon as possible to allow SON to make an intervention by April 16th and for CNSC staff to make
the recommendations to the Commission in a supplemental Commission Member Document
(CMD). The path forward builds upon the possible approaches suggested by SON in your March
16th letter [3].
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Ottawa, Ontario K1 P 5S9 Canada
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Developing a Mutually Agreeable Study and Analysis Program
SON has expressed the desire to work with CNSC staff on developing a mutually agreeable
study and analysis program based on sound scientific principles as well as SON knowledge to
reduce uncertainties and generate a credible and reliable understanding of the potential impacts
of the NPP on the environment, and more specifically, on local fish populations. It was further
clarified that SON would like to be involved in both the development of the study design and the
review of the results of the studies when completed. CNSC staff agree with the SON desire for
greater understanding and believe that together the SON and CNSC could develop a study
program, which could focus on the following topics previously identified by the SON:
1.

Thermal Effluent - CNSC staff have concluded that future monitoring is required to
reduce the uncertainties surrounding the impact of the thermal plume. The main focus
area is on the need to develop a winter thermal plume model. Current efforts to create
such a model have been challenging based on the ability of the temperature data loggers
to survive the winter conditions on Lake Huron. Environment and Climate Change
Canada (ECCC) has indicated to CNSC staff that new technology may be available
which may increase the success of the data collection. CNSC staff plan to arrange a
workshop with ECCC and Bruce Power to discuss future thermal monitoring. Going
forward, CNSC staff would request that SON be included in these discussions which
would begin in summer 2018.

11.

Impingement and Entrainment - as part of the Fisheries Act Authorization application,
Bruce Power is expected to propose an impingement and entrainment (I&E) monitoring
plan to reduce the uncertainties in the data collected. Going forward, CNSC staff will
request SON to review Bruce Power's proposed I&E plan to ensure that SON concerns
are addressed to the extent practicable. CNSC staff believe this is also in line with your
letter providing feedback on Bruce Power's offsetting plan for the Fisheries Act
Authorization [5]

In addition, when the study reports become available, CNSC staff will request SON to review the
results and to provide any feedback to ensure that SON's concerns are properly dispositioned.
CNSC staff propose to recommend that the Commission endorse SON participation these studies
by directing CNSC staff to work with the SON on these items.
Progress updates will be provided to the Commission annually through the Regulatory Oversight
Report for Canadian Nuclear Power Plants.
SON Participation in Monitoring Programs
SON has stated that monitoring program enhancements should be considered with SON
participation that allow collection of reliable data and increase SON community confidence in
the monitoring. CNSC staff would appreciate having SON involvement in the CNSC
Independent Environmental Monitoring Program (IEMP).

Ms. K. Ryan
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The next sampling campaign around the Bruce site is in 2019. Sample planning is scheduled to
begin in the fall of 2018 and CNSC staff will reach out to the SON for input into the plan.
CNSC staff would like to understand if there are any special foodstuffs or other environmental
aspects of significance to the SON that could be included in the program. In addition, CNSC
staff would also appreciate SON assistance in gathering the samples to be monitored.
The IEMP is an on-going program. CNSC staff propose to recommend that the Commission
endorse SON participation in the monitoring program by directing CNSC staff to work with the
SON on the planning and sampling for the IEMP.
Study of Available Mitigation Measures
SON have requested that a study of available mitigation measures be performed, which takes
into account not only cost-benefit assessment, but also precautionary principles and SON values.
As discussed at the recent meeting, CNSC staff is not recommending mitigation measures
because we do not believe there are any unreasonable risks requiring mitigation. As noted
above, CNSC staff have concluded that Bruce Power has and will continue to make adequate
provision for the protection of the environment. However, CNSC staff recognize the value in
conducting a review of mitigation measures in case the level of risk changes in the future, due to
either changing environmental conditions or new science becoming available. As a life-cycle
regulator, the CNSC has the ability to require design modifications in the future if warranted.
As the operator of the facilities, Bruce Power has conducted similar reviews in the past, such as
those provided to SON on March 9th , 2018 [6] and is best positioned to conduct updates to these
assessments. As such, CNSC staff propose to include a requirement in Bruce Power' s proposed
Licence Conditions Handbook which would require them to conduct an assessment of feasible
mitigation measures for thermal effluent and impingement/entrainment. CNSC staff believe this
review should be conducted by December 31, 2019. Following the submission of this
assessment, CNSC staff would work with SON on the review of the assessment such that SON
values can be considered. Updates on the results of this review would be provided to the
Commission in the Regulatory Oversight Report for Canadian Nuclear Power Plants. This is
also expected to address the similar comment provided in your March 30th letter providing
feedback on Bruce Power' s offsetting plan for the Fisheries Act authorization [5].
Additional Measures to Collaborate with SON
In addition to the measures suggested by SON in your March 16th letter [1] , CNSC staff would
like to build upon our long-standing relationship by continuing to build trust in the oversight of
the Bruce site. As such, the following additional proposals are being suggested.
1. CNSC staff would like to go to SON communities in order to present findings, hear
concerns and be available to answer questions that community members may have. As
suggested by SON, CNSC staff would like to work with the SON Environment Office to
determine the best method to implement this proposal.

Ms. K. Ryan
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2. In response to concerns regarding impingement data, CNSC staff conducted an inspection
of the impingement monitoring program [4] and the results have been shared with the
SON on March 15 th • Going forward, CNSC staff plan to repeat this inspection annually
and share the results of this inspection with SON, along with other environmental
inspections.
3. CNSC staff also commits to continuing to work with SON to identify responsible federal,
provincial or municipal agencies involved in decisions related to nuclear matters at the
Bruce site, such as the Ontario Ministry of Energy for energy policy decisions or the
Nuclear Waste Management Organization for long-term disposal for Canada's spent fuel.
4. CNSC staff would also like to explore methods of coordinating routine meetings with
Crown agencies involved in oversight and/ or decision making on nuclear matters in SON
territory.
CNSC staff believes that the above reflect the discussions held with SON leadership and will not
only contribute to addressing concerns currently raised by SON, but also enable methods of
dealing with additional concerns that may arise in the future. Again, feedback on these proposals
is requested in order to be able ensure that SONs intervention and CNSC staffs supplemental
CMD are aligned.
If you have any questions about this matter, please contact the Crown Consultation Coordinator,
Jeff Stevenson at (519) 361-3797 or jeff.stevenson@canada.ca.
Yours truly,

~

Luc Sigouin
Director
Bruce Regulatory Program Division

c.c.:

Chief Greg Nadjiwon, Chippewas ofNawash Unceded First Nation
Chief Lester Anoquot, Saugeen First Nation
A. Monem, Pape Salter Teillet LLP
M. Rinker, J. Stevenson, C. Cattrysse - CNSC

References:
1. CMD l 8-H4, Submission from CNSC Staff on Application by Bruce Power for Renewal,
February 12, 2018, e-Doc 5454349
2. Environmental Assessment Report, Bruce Power Inc. - Bruce Nuclear Generating
Stations A and B - Licence Renewal, February 2018, e-Doc 5401045
3. SON Letter, A. Monem to L. Sigouin, " SON-CNSC Staff Engagement on Bruce Power's
Licence Renewal Application", March 16, 2018 , e-Doc 5489981
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II Inspection Report: BRPD-AB-2018-003 - Fish Impingement Monitoring Inspection",
March 15, 2018, e-Doc 5464726
5. SON Letter, K. Ryan to L. Sigouin, "Bruce Power' s Fisheries Act Authorization
Application: Comments on the Draft Offsetting Plan.", March 30, 2018, e-Doc 5495275
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SENT VIA EMAIL

April 16, 2018
Mr. Luc Sigouin
Regulatory Program Director
Bruce Regulatory Program Division
Canadian Nuclear Safety Commission
280 Slater St.
Ottawa ON K1P S59
Re:

SON-CNSC Staff Engagement on Bruce Power’s Licence Renewal Application and
Refurbishment Project

Dear Mr. Sigouin,
Thank you for your letter of April 6, 2018 where you summarize the recent engagement between CNSC Staff
and representatives of the Saugeen Ojibway Nation (“SON”) on Bruce Power’s Licence Renewal application,
which includes specific authorizations for activities relating to reactor refurbishment (“Application”). In your
letter, you also set out some proposed measures to address SON concerns relating to the Application.
As you correctly note in your letter, SON disagrees with CNSC Staff conclusions set out in your February 12,
2018 Commission Member Document (“CMD”) that “Bruce Power has made and will continue to adequately
provide for the protection of the environment.” Our position remains unchanged – there are significant
uncertainties respecting the nature and scale of adverse environmental effects caused by the Bruce Power
facility and how those effects will change over time, and the data and analysis in the current Application cannot
support credible decisions on whether refurbishment activities should be authorized. It is for this reason that we
have taken the position that no refurbishment activities should be authorized unless accommodation measures
are agreed to and implemented to protect the SON territory and SON Rights and interests.
From SON’s perspective, the recent meetings we have had with CNSC Staff have been productive and suggest,
as you say in your letter, a useful path forward between us. We agree with your characterization of the main
areas of activity that must be addressed: (1) developing a mutually agreeable study and analysis program; (2)
monitoring enhancements with SON participation; and (3) a study of available mitigation measures. While we
appreciate your efforts in articulating an approach to addressing these matters, from our perspective some
important questions remain.

Developing a Mutually Agreeable Study and Analysis Program
You have correctly identified SON’s interest in working with CNSC Staff to develop a mutually agreeable
study and analysis program based on sound scientific principles as well as SON knowledge to reduce
uncertainties and generate a credible and reliable understanding of the potential impacts of the facility on the
environment and fish populations.
In this respect, we understand from your letter that you are proposing that CNSC Staff and SON work together
in relation to the development and implementation of study programs for (1) Thermal Effluent and (2)
Impingement and Entrainment that will be part of Bruce Power’s licence requirements. We agree with the
general approach, but require some clarification on how SON and CNSC Staff would engage in the
development and implementation of these programs. In particular, SON has a strong interest in participating in
the design of the programs, their implementation (data collection), the establishment of evaluation criteria, and
the analysis and interpretation of the data. This level of involvement by SON will ensure that the methodologies
are credible and anchored by sound scientific principles and SON knowledge.
We also feel it is necessary to establish robust reporting requirements and compliance measures to ensure that
the study programs are being properly implemented, and that SON have the opportunity to participate in the
(early) review of those reports. You have suggested in your letter that progress updates will be provided to the
Commission annually through the Regulatory Oversight Report for Canadian Nuclear Power Plants. While we
have no objection to this in principle, we do have concern that this forum may not provide SON with sufficient
opportunity for active participation through meaningful review/analysis and to provide our own submissions on
the topic if necessary. We want to ensure that this process is inclusive of SON and will provide the Commission
with sufficient opportunity to take corrective action, if required.
SON Participation in Monitoring Programs
As you state in your letter, SON believes that monitoring program enhancements should be developed with
SON participation that allow for the collection of reliable data that will increase SON community confidence in
monitoring.
Your letter focuses on the participation of SON in the development and implementation of CNSC’s Independent
Environmental Monitoring Program (“IEMP”), and SON welcomes the opportunity to collaborate with CNSC
Staff on this program. However, our concerns with the credibility of monitoring have been in relation to
activities carried out by Bruce Power under licence requirements, and especially in relation to the monitoring of
thermal effluent and entrainment and impingement. As discussed above, SON is seeking to be involved in the
design of the monitoring program in relation to these study areas to ensure they are both scientifically and
methodologically sound, but also that they are seen as credible and reliable by the SON Communities. We
anticipate that this will require the development of new measures to verify compliance with the monitoring
program, and should include direct SON involvement in verification.
Study of Available Mitigation Measures
You state in your letter that SON is requesting a study of available mitigation measures which takes into
account not only a cost-benefit assessment, but also precautionary principles and SON values.
To clarify, our position is that a credible mitigation measures plan is required now given the significant
uncertainties regarding the impacts of the Bruce facility and how those impacts might change in the future.
While a study of available mitigation measures is a necessary first step, we believe agreement is required on
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how to assess the study and how to obtain a commitment that would ensure implementation of those viable
mitigation mechanisms identified through the assessment. Here, it is imperative that the “cost-benefit” analysis
of mitigation measures be done in a way that reflects SON values, in particular, the value of adverse impacts
avoided to the health of the environment and SON’s ability to continue to rely on that environment for its
cultural, spiritual and economic well-being. This is required as part of a precautionary approach to fulfilling
regulatory mandates, but also because of the interaction between adverse environmental impacts and SON
Aboriginal and treaty rights affected by those impacts.
In your letter you propose to establish a licence condition requiring Bruce Power to conduct an assessment of
feasible mitigation measures for thermal effluent and impingement/entrainment. Further, you propose that
CNSC Staff and SON work together to review the assessment so that SON values can be considered. While we
agree with the general approach, we again require some clarification to understand how SON and CNSC Staff
will engage on this matter. In particular, we believe clarity is required on: (1) how SON will participate in
establishing criteria or expectations for the mitigation measures study; (2) the process by which SON and CNSC
Staff will carry out an assessment of mitigation measures identified in the study in a manner that reflects SON
values and is protective of SON Rights and interests; and (3) how the outcomes of this assessment will be
implemented through ongoing regulatory activities. We believe that CNSC Staff and SON must continue to
work together to address these questions and to develop an effective mitigation measures plan, and that any
licence condition related to the conduct of a mitigation study be sufficiently flexible to accommodate the
outcomes of the study.
You have proposed that updates on the results of the mitigations measures review would be provided to the
Commission in the Regulatory Oversight Report for Canadian Nuclear Power Plants. Again, while we have no
objection in principle, SON believes that the Commission must retain oversight of this process to ensure
compliance, and that SON must have an effective forum to participate through review and submissions.
Further, we believe reports to the Commission must include both Bruce Power’s activities relating to the study
of mitigation measures as you describe in your letter, but also a report on CNSC Staff and SON activities
relating to other aspects of the mitigation measures plan as described above.
Additional Measures to Collaborate with SON
Finally, in your April 6 letter, you propose additional measures to collaborate with SON to continue to build our
relationship and trust in the oversight of the Bruce facility. We appreciate your suggestions and will continue
to work with you to define and implement the activities you propose.
In conclusion, we believe that our recent meetings have been productive and the measures you have proposed in
your April 6 letter are a basis for the development of necessary and appropriate mechanisms to address SON’s
concerns. We look forward to continuing to work with you to address the outstanding questions we have raised
here with the goal of developing a common understanding on the path forward.
Miigwetch,

Kathleen Ryan
Coordinator
Saugeen Ojibway Nation Environment Office
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CHIEFS AND COUNCILS
SAUGEEN OJIBWAY NATION
Statement of Rights and Concerns
(June 18, 2008)
Purpose and Scope
1. We are the Saugeen Ojibway Nations, consisting of the Chippewas of Saugeen First
Nation and the Chippewas of Nawash Unceded First Nation. Our ancestors have
lived in this part of the Great Lakes region since time immemorial, and we will
continue to live here long after others have gone. Our territory, the Anishinaabe-aki,
defines and sustains us as Aboriginal people, and must continue to do so for
countless generations to come.
2. We present this Statement as an expression of our rights and concerns with respect
to projects that others have planned for our territory. Those projects would provide
electrical energy and benefits to others, but threaten significant harm to our People
and our future. We are deeply concerned about proposals for more nuclear reactors,
an underground repository for nuclear wastes, hundreds of windmills and new
transmission lines, all within in our territory.
3. The concerns we express in this Statement must be acknowledged by governments
and the proponents of these projects. The issues we raise must be resolved through
effective consultations and accommodation agreements with the Crown before SON
could consent to these projects going ahead in our territory.
4. This Statement of Rights and Concerns is an evolving document, intended to provide
a basis for consultations. It does not exhaustively define our rights and territory, or
the ultimate positions SON may take with respect to the projects.
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The Saugeen Ojibway Nations and our Territory
5. We are the Anishnabek people of the Great Lakes region. Our creation story tells us
that our People originate here, from an island called Michilimackinac in the strait
between Lake Huron and Lake Michigan. The grave sites of our ancestors are here,
and still now, our dead are brought back to this land to be buried. Our identity as an
Aboriginal people grows out of our relationship and connection to our territory.
6. Our ancestors used and occupied the Anishinaabe-aki historically, and we continue
to do so today. Our territory consists of everything integral to life - the lands, rivers,
lake, winds, grass, people, animals and fish. The Anishinaabe-aki has sustained our
People physically and spiritually for countless generations, and must continue to do
so far into the future.
7. Our territory extends east from what we now call Lake Huron to the Nottawasaga
River and south from the tip of the Bruce Peninsula to the Maitland River system, 11
miles south of Goderich. Our Traditional waters around these lands include the
lakebed of Lake Huron from the shore to the international boundary with the United
States and the lakebed of Georgian Bay to the halfway point.
8. We use and occupy the Anishinaabe-aki now as our ancestors did, in a variety of
ways and for many purposes, including hunting, fishing and gathering for
sustenance, healing, cultural and trade purposes. It is the source of our identity as
Aboriginal peoples, and the base for our cultural activities and spiritual ceremonies.
We rely on its resources to support ourselves economically. We continue to exercise
governance functions and stewardship, in order to protect the territory and ensure its
ongoing ability to sustain our People.

9. Within our territory, the Saugeen Ojibway Nations occupy large, unceded Communal
lands bordering Lake Huron and Georgian Bay, resulting from our Treaties with the
Crown. We enjoy exclusive use and occupation of those lands, and they are critical
to sustaining our future in many ways. They house our residential communities and
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places of high cultural and spiritual importance. They are grounds for our
subsistence fishing, as well as for our hunting and our gathering. They are the base
for many current and future economic opportunities, including a commercial fishery
and valuable recreational properties.
10. SON also enjoy the exclusive use of a large hunting reserve in the northern part of
the Saugeen Peninsula.
SON Treaties with the Crown
11. SON continue to have and exercise Aboriginal and Treaty rights throughout our
territory. Our Aboriginal and Treaty rights reflect our unique historical, cultural and
spiritual relationship to the territory and our special relationship with the Crown.
12. Our relationship with the Crown is based on our Treaties, which are solemn
agreements between our People and the Governments of the time to share access
to the land and preserve peace, and protect our way of life as Aboriginal people
within our territory.
13. The Royal Proclamation of 1763 constituted a promise by the British government to
protect Aboriginal lands, including our territory, from encroachment by non-Aboriginal
settlers. The Proclamation was issued at a time when Aboriginal people held the
balance of power in the Great Lakes region, and was a recognition of Aboriginal
ownership of our territory as a pre-existing interest that co-existed with any assertion
of Crown “Sovereignty”.
14. In 1764, Crown representatives met with more than 1,500 of our Anishnabek Chiefs
and Warriors at Niagara Falls. Here, the Royal Proclamation was explained as a
fundamental commitment to treat Aboriginal peoples with honour and justice. It was
explained that the Crown would only require the “eastern corner” of the Great Lakes,
and that the Anishnabek would flourish with the British as their allies. After days of
meetings, the first Treaty between our People and the Crown was entered into as an
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agreement between equals and for mutual benefit. The Treaty of Niagara was
sealed by the delivery of two wampum belts, and became sacred and inviolable.
15. After the Treaty of Niagara, SON ancestors signed other Treaties with the Crown
respecting our territory. Two major Treaties signed in 1836 and 1854 recognize our
rights throughout our territory and set aside large unceded communal lands for our
exclusive use and occupation.
16. Treaty 45½ was signed in 1836 under the threat of ever increasing encroachment by
non-Aboriginal settlers and the Government’s professed inability to prevent it. SON
ancestors agreed to a surrender of 1.5 million acres of our lands south of the
Saugeen Peninsula, in return for, among other things, a promise by the Crown that it
would protect the Saugeen Peninsula and surrounding islands and fisheries from
further encroachment.
17. In 1854, Treaty 72 was signed under similar circumstances and with the same
promises by the Crown. By Treaty 72, the majority of land on the Saugeen
Peninsula was surrendered with the exception of our Communal lands.
18. By signing Treaties, our ancestors never intended to become subjects of the Crown,
or to surrender their authority over the land. Our Treaties were not intended to, and
did not, sever our connection to our territory, or give up our right to be sustained by
our lands, waters and resources.
19. Despite the context of duress under which we signed our Treaties, or the Crown’s
continuing failure to honour the promises and obligations they contain, our Treaties
fundamentally recognize our special relationship with the Crown and our Aboriginal
and Treaty rights throughout our territory.
20. We agree with the essential conclusions of the Royal Commission on Aboriginal
Peoples that our Treaties with the Crown were entered into as agreements between
nations, and that treaty making was an exercise of the governing and diplomatic
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powers of the nations involved, intended to recognize and respect one another and
to make commitments to a joint future.
21. Our Treaties create enduring relationships between SON and the Crown. Their
words, and the understandings on which they were based, are recognized and
affirmed by Canada’s Constitution and continue to have the full force of law in
Ontario and Canada.
22. The rights recognized in our Treaties are not frozen or predetermined, but evolve to
allow us to exercise our essential rights and practice our way of life as Aboriginal
Peoples in a modern context.

SON Aboriginal and Treaty Rights
23. We assert that our Aboriginal and Treaty rights fundamentally entitle us to be
sustained as Aboriginal Peoples by the lands, waters and resources of our territory,
and to protect our territory to ensure that it will be able to sustain us far into the
future.
24. SON asserts that, at a minimum, our Aboriginal and Treaty rights include the
following:
a. The right to continue to be a distinct people living within our territory.
b. The right to maintain our culture, language and way of life.
c. The right to be sustained by our lands, waters and resources.
d. The right to the exclusive use and occupation of our Communal lands.
e. The right to continued use of all of our territory.
f.

The right to harvest for sustenance, cultural, and livelihood purposes.

g. The right to be meaningfully involved in decisions that will affect our territory
so that we can protect our way of life for many generations to come.
h. The right to be the stewards of our territory.
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25. SON rights specifically include valuable commercial fishing rights in Lake Huron and
Georgian Bay. These rights were recognized and confirmed in R. v. Jones and
Nadjiwan. Our commercial fishing rights are an interest of growing economic and
social importance in light of the increasing settlement in the region.
26. Further, SON has asserted claims to some lands and lakebeds in our territory, in two
separate legal actions currently before the Courts. The first claim is for a return of
certain lands still owned by the Crown within the Saugeen Peninsula, that were
surrendered under Treaty 72. The claim is based on the Crown’s failed promise in
Treaty 45½, and breach of its fiduciary duty to protect our lands from encroachment
by non-Aboriginal settlers.
27. The second claim is for a declaration of our Aboriginal title to the lakebeds of Lake
Huron and Georgian Bay within our territory. These lakebeds were never identified
or negotiated as part of our historical Treaties with the Crown, and consequently,
were not subject to surrender.

The Impact of Industrial-scale Energy Production in our Territory
28. In the past 50 years, our territory has been exploited by others for industrial-scale
energy production. The Bruce nuclear complex consists of 8 nuclear reactors
producing over 6000 MW of power, making it among the largest nuclear facilities in
the world. The Western Waste Management Facility within the Bruce site houses an
ever growing amount of fuel wastes, and non-fuel nuclear wastes collected from
other regions in Ontario. Large scale wind farms have already been constructed in
our territory, and much more wind generation potential has been identified.
Transmission facilities, including the existing Bruce to Milton 500 kV line, transect the
territory. These were authorized and developed without our consent, participation,
or consultation.
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29. There are still many unresolved issues and grievances resulting from that history of
energy development, that should be addressed before further developments are
considered.
30. However, our territory has now been targeted for a dramatic increase in energy
production. The projects others have proposed for our territory include:
a. Refurbishment of existing nuclear reactors at the Bruce complex extending
operation for 30 years.
b. Construction of 4 additional, higher output reactors, at the Bruce Complex.
c. Construction of Canada’s first Deep Geological Repository for low and
intermediate level nuclear wastes.
d. Construction of a new 500 kV double circuit transmission line from the Bruce
Complex to Milton, cutting 80 kilometres through our lands
e. Development of over 2000 MW of wind generation throughout our lands
through the installation of hundreds of wind mills.
f.

The construction of new collector and enabler transmission lines to service
generation, including a 230 kV line running the entire length of the Saugeen
Peninsula.

31. SON has a significant and unique interest in all of these proposed projects, as their
construction, operation and possible malfunction would affect our Aboriginal and
Treaty rights, and threaten serious consequences for our People and our territory.
These projects would fundamentally change our relationship to our territory, and
threaten the ability of the territory to sustain us as Aboriginal people.
32. For SON, all of the proposed projects are interrelated and must be considered
together. These projects would have cumulative effects on our territory and our
rights. Such potential impacts can only be determined through a comprehensive
approach.
33. SON also has specific concern respecting the projects.
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34. The proposals respecting development at the Bruce complex would continue and
significantly increase nuclear energy production in our territory. The proposal calls
for the use of new higher output reactors of unproven design. If completed, it will be
the largest nuclear generation facility in the world. The waste storage facilities at the
site will continue to house high level fuel wastes that will accumulate at an
accelerated rate, and for which no long term storage solution is planned. The Bruce
complex will also be the site for Canada’s first underground repository for low and
intermediate nuclear wastes.
35. The Bruce complex is directly on Lake Huron and in an area of significant
environmental, cultural, spiritual and economic important for SON. The
construction, operation and potential malfunction of these facilities threaten
significant, widespread and irreversible harm to the lake and surrounding land areas.
36. Throughout our history, and continuing today, we have used these places to harvest
animals, plants and medicines. Our sustenance fishing and our commercial fishery
depend on the health of Lake Huron. We have culturally and spiritually significant
areas in the vicinity of the proposed project, including the gravesites of our
ancestors.
37. The proposed transmission facilities required to support increased generation
capabilities at the Bruce complex would cut approximately 80 kilometres through our
territory, crossing many rivers leading to Lake Huron. The line will transect and
impinge on bird and animal migration routes that are connected to our many hunting
grounds.
38. A large number of wind farms have been proposed for sites throughout our territory,
as identified in Ontario’s Integrated Power Supply Plan. Two large wind farms,
constituting more than 400 MW of generation, are targeted for the northern part of
the peninsula near our hunting reserve. The transmission lines required to service
these generators would run through the heart of our territory, and along our
communal lands that house our residential communities.

-8-

39. Although these projects, would individually and cumulatively affect our Aboriginal and
Treaty rights in profound ways, we have not been consulted, impacts have not been
properly studied, and no accommodations have been developed.
40. These developments would also threaten our Communal lands. We currently use
and rely on our lands at Saugeen and Nawash as valuable recreational properties.
The potential of our lands for tourism, recreation and service industries is central to
the development of healthy economies for our communities. However, this potential
is jeopardized by much of the proposed industrial-scale energy production.
41. SON is concerned that the nuclear projects will exacerbate an existing nuclear waste
problem for which there is no solution, and that the problem will fall to our future
generations. These projects will continue to be a threat to the health and safety of
our territory and our People for many hundreds of generations. They will require an
unprecedented level of management, monitoring and regulation far into the future.
We are deeply troubled that the very long term safety of these projects would depend
critically on the stability and continued independence of regulatory institutions which
have recently been subjected to political interference.

Consultation and Accommodation
42. The recent history of our territory has been that major developments are planned and
carried out in a way that exploits our land and resources, subject our people to
significant risks without our consent, and interfere with our rights and relationship to
our territory. Further, we have been completely excluded from the economic benefits
derived from our lands and resources. We have consistently been asked to bear the
costs and risks of major developments and energy production without an equitable
sharing in their benefits. The projects now planned for our territory continue this
history of inequity.
43. SON will only consider projects in our territory acceptable if we have confidence that
projects can be carried out in a way that:
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(1)

does not subject our territory or our People to undue risks or harms;

(2)

contributes to the long term sustainability of the territory by improving the
environmental, social, cultural and economic well-being of our People and
the region; and

(3)

ensures that they will be managed, monitored and regulated effectively and
with our appropriate participation.

44. SON was not consulted when the first wave of major energy developments where
planned and implemented in our territory over the last 50 years. We were merely
expected to accept the plans of others, and the consequences they had on our rights
and our lands. We should not be considered a willing host community for those
existing energy-related projects in our territory. We cannot accept another such
wave of development, before meaningful consultations have taken place and
appropriate accommodation measures are agreed to.
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Appendix N

Appendix O

Appendix P

Zone 1 is described as follows: Inside a line beginning at the intersection of the water's edge
on the eastern shoreline of Lake Huron (Main Basin) and the parallel of latitude 44°05'N;
thence northerly along the western shoreline of mainland Bruce County to its intersection
with the parallel of latitude 45°15'N; thence west along that parallel of latitude to its
intersection with the line of longitude 81°45'W; thence north along that line of longitude to
its intersection with the parallel of latitude 45°20'N; thence west along that parallel of
latitude to its intersection with the International Boundary between Canada and the United
States of America; thence southerly along that International Boundary to its intersection with
the line of latitude 44°05'N; thence east along that parallel of latitude to the place of
beginning.

