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Bruce Power
May 16, 2018

NK21 -CORR-00531 -14285
NK29-CORR-00531 -14980
NK37-CORR-00531 -02956

Mr. M. Leblanc
Commission Secretary
Canadian Nuclear Safety Commission
P.O. Box 1046
280 Slater Street
Ottawa, Ontario
K1P 5S9

Dear Mr. Leblanc:

Application for
the Renewal of the Power Reactor Operating Licence: Supplemental Material

The purpose of this letter is to supplement Bruce Power’s application for the renewal of
the Power Reactor Operating Licence provided in Reference 1, to address queries from
Part One of the public hearing to consider Bruce Power’s application for renewal of the
Power Reactor Operating Licence.

The supplemental material in Attachment A provides updates on selected items
discussed by the Commission at Part One of the public hearing.

Please note Attachment A includes an update on environmental research activities,
including research on thermal effects (see Section 15.17 of Attachment A). With respect
to this research, copies of material previously submitted to the Commission (Reference 2
and Reference 3) have been provided as Enclosure 1 and Enclosure 2, respectively.

A response to issues raised by Commission Member Document 18-H4.146 is provided
in Enclosure 3.

Additionally, updates to the community interest reports, previously provided in
Reference 4, are provided in Enclosure 4, Enclosure 5, and Enclosure 6.

NK21-CORR-00531-14285 Bruce Power Frank Saunders Vice President - Nuclear Oversight and Regulatory Affairs
NK29-CORR-00531-14980 P.O. Box 1540 BlO 4th floor W Tiverton ON NOG 2T0
NK37-coRR-oo531 -02956 Telephone 519 361-5025

frank.saunders@brucepower.com
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Mr. M. Leblanc May 16, 2018

If you require further information or have any questions regarding this submission,
please contact Mr. Maury Burton, Department Manager, Regulatory Affairs, at
519-361-2673 extension 15291, or maury.burton © brucepower.com.

Yours truly,

LFrank Saunders
Vice President Nuclear Oversight and Regulatory Affairs
Bruce Power

cc: CNSC Bruce Site Office (Letter only)

Attach.

End.

Reference:

1. Letter, F. Saunders to M.A. Leblanc, “Application for the Renewal of the Power
Reactor Operating Licence”, June 30, 2017, NK21-CORR-00531-13493 /
NK29-CORR-00531 -14085 / NK37-CORR-00531 -02768.

2. Letter, F. Saunders to M. Leblanc, “Supplement to the Application for the Renewal
of the Power Reactor Operating Licence: Whitefish Research Review”, June 30,
2017, NK21 -CORR-00531 -13494/ NK29-CORR-00531 -00531-14088.

3. Letter, F. Saunders to M. Leblanc, “Supplement to the Application for the Renewal
of the Power Reactor Operating Licence: University Research Summary”, June 30,
2017, NK21 -CORR-00531 -13587 / NK29-CORR-00531 -00531-14219.
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Bruce Power's Response to the SON's April 23, 2018 Written Submissions 

Overview 

On April 23, 2018, the Saugeen Ojibway Nation ("SON") filed a written submission with the 
Canadian Nuclear Safety Commission ("CNSC") regarding Bruce Power's application to renew 
its Nuclear Power Reactor Operating Licence for the Bruce Nuclear Generating Stations (the 
"Site") for 10 years and to undertake certain life extension activities, including Major Component 
Replacement ("MCR") for six reactors (the "Application"). This submission raises a number of 
concerns and suggests that the Crown has failed to meet the duty to consult and that Bruce 
Power has not met the statutory requirements under the Nuclear Safety and Control Act 
("NSCA") for license approval. 

Bruce Power respectfully disagrees with both assertions. With respect to the duty to consult, 
there has been significant and robust consultation with the SON about the Application by CNSC 
staff and Bruce Power. Bruce Power has made repeated efforts to engage the SON about the 
Application since 2015. It has undertaken consultation in good faith and meaningful measures 
to address the SON's concems have been proposed by Bruce Power and CNSC staff, who 
have been separately engaging with the SON. This includes additional environmental study and 
monitoring programs, an alternative mitigation measures study, additional potential fisheries 
offset projects to benefit the SON fishery, and the opportunity to participate in and shape the 
scope of a 3-year climate change study that was recently announced by Bruce Power and the 
Council for the Great Lakes Region. 

Bruce Power values its relationship with the SON and is working to strengthen this relationship. 
It has gone beyond what is legally required in engaging the SON on this Application. At law, 
any duty to consult owing would be at the low end of the spectrum given that the impacts of the 
Application on the SON's asserted and established Aboriginal or treaty rights are at most 
minimal and likely not appreciable. Moreover, even if a duty of deep consultation is owed 
(which it is not), it would be met based on the level of consultation that has taken place and the 
significant measures that have been proposed in response to the SON's concerns. 

The SON have taken the position that a decision on MCR cannot be made until the proposed 
accommodation measures are implemented. There is no duty to accommodate in this case 
given that the impacts of the continued operation of the Site on SON Aboriginal and treaty rights 
are at most minimal and likely not appreciable. Even if accommodation measures were 
required, they do not need to be implemented before making a decision on MCR. 
Accommodation measures for energy and resource development projects are frequently 
implemented after a Crown decision is made and there have been numerous court decisions, 
including decisions of the Supreme Court of Canada that have determined that the duty to 
consult was met where the accommodation measures would be implemented in the future. The 
SON have also not taken advantage of all of the consultation opportunities afforded to them in 
this process, dating back to 2015, which could have been used to address their concerns earlier 
in the process. Despite this and Bruce Power's conclusions about impacts of the Application, 
the company is committed to ongoing engagement and to be as a responsive as reasonably 
possible to the issues raised. 

With respect to the statutory requirements, the Commission has ample and reliable evidence 
before it to satisfy itself that Bruce Power will make adequate provision for the protection of the 
environment, which is the focus of concern of the SON. This has been demonstrated in this 



Application and in previous processes where similar activities were predicted with rigorous 
follow-up programs. 

Moreover, this is not just the position of Bruce Power. The CNSC staff have reviewed the 
Application and concluded that Bruce Power meets the statutory requirements under the 
Nuclear Safety and Control Act-ie. that, in respect of the Application, Bruce Power has and will 
continue to make adequate provision for the protection of the environment and the health of 
persons. Further, CNSC staff concluded that the potential risks to the environment are generally 
low to negligible. 

It is important to underscore that this is not a greenfield project but a continuation of activities 
that have been underway since 2001. It is a facility that has been safely operating for decades 
and has undergone numerous environmental assessments and follow-up monitoring programs, 
which have confirmed that the Site has no significant adverse effects on the environment as 
predicted. This is also not the first life extension of the Site. Two of the eight reactors were 
previously refurbished and restarted in 2012, extending the life of the facility to 2043. The 
CNSC staff have independently reviewed Bruce Power's environmental performance each year 
over the past 17 years (since 2001) and determined that Bruce Power has continued to 
implement and maintain an effective environmental protection program at the Site that met 
CNSC requirements. 

The SON raise numerous concems about the ERA/PEA methodology and the data relied upon 
by Bruce Power. These are fundamentally disputes about the level of scientific certainty 
required to make decisions under the NSCA. While Bruce Power disagrees with the SON's 
views on these issues, it has (along with CNSC staff) proposed measures to further study and 
monitor areas of particular concern to the SON. This information can be incorporated into future 
ERAs and PEAs, which will be updated every five years or earlier if there are significant 
changes in operations or in the science on which the ERA is based. The next ERA and PEA will 
be submitted to the CNSC in 2022 prior to the restart of the first refurbished reactor in 
December 2023 under the current proposed schedule. As a lifecycle regulator, CNSC staff can 
direct Bruce Power to take further action in response to any updated information. Moreover, the 
predictive assessments made are based on actual performance of identical activities previously 
carried-out over many years. 

In considering the SON's submissions, it is important to have regard to what the Commission is 
being asked to determine in this Application. The Commission is not making a decision on 
whether Bruce Power can operate the Site until 2064. It is being asked to determine whether 
Bruce Power can operate the Site until 2028, during which it will undertake MCR activities. 
These activities would extend the life of certain reactors but the ability to operate those reactors 
after 2028 will depend upon Bruce Power being able to obtain further operating licenses from 
the Commission, at which time it will review further assessments and determine whether Bruce 
Power will continue to make adequate protection for the environment and the health of persons. 
Bruce Power will also be required to obtain necessary permit renewals which will require 
additional ongoing review of impacts to fish from impingement, entrainment, and thermal effects, 
which is the overarching area of concern to the SON. 

This regulatory framework, in addition to annual independent monitoring by the CNSC, provides 
for significant and robust oversight of Bruce Power's operations which will verify that Bruce 
Power is continuing to make adequate provision for the protection of the environment during the 
licensing period. For all of these reasons and the reasons set out below, Bruce Power has met 
the statutory requirements and any duty to consult owing has been fulfilled. 

2 



1. Any Duty to Consult Owing Has Been Fulfilled 

As noted above, this is not a greenfield project or the first life extension. The ongoing 
operations and life extension activities will take place entirely within the existing facility footprint 
of the Site. Courts have held that brownfield projects, similar to the current Application, 
generally fall at the low end of the consultative spectrum if the duty to consult is triggered. 1 It is 
Bruce Power's position that any duty to consult owing in this case would be at the low end of the 
spectrum and that even if deep consultation was required it would be met on the facts of this 
case. 

By way of background, in order to trigger the duty to consult, there must be a Crown decision 
that has an appreciable or discernible adverse impact on an asserted or established Aboriginal 
or treaty right. The duty is not triggered by speculative impacts and where there is an existing 
facility the focus is on the impacts of the specific decision at issue and whether it has the 
potential to cause a novel adverse impact on an asserted or established right? 

If the duty to consult is triggered, the level of consultation is proportionate to a preliminary 
assessment of the strength of the claim and the seriousness of the potential impact of the 
proposed government action on the asserted or established Aboriginal or treaty right at issue. 
The level of consultation required falls along a spectrum, ranging from mere notice at the low 
end to deep consultation at the high end.3 

In their written submission, the SON takes issue with the determination of CNSC staff that any 
duty to consult owed in this case is at the low end of the spectrum. The SON suggest that the 
CNSC staff have erred in their interpretation of what constitutes a "novel adverse impact" for the 
purposes of triggering the duty to consult and determining the extent of consultation that would 
be required. Even if the Commission accepted the SON's interpretation of "novel", it would not 
change the level of consultation owed because the impacts (whether novel or not) are still at 
most minimal which gives rise to a duty to consult at the low end of the spectrum. 

The SON have raised numerous environmental concerns with a specific focus on impacts to the 
aquatic environment. Bruce Power acknowledges that there is a minimal loss of fish every year 
due to impingement and entrainment. However, the SON have not explained how these impacts 
(or any other impact of the Site) is having or will have an appreciable impact on their asserted or 
established rights, including their established commercial fishing right for sustenance purposes. 

Under their Substantive Commercial Fishing Agreement with the Ministry of Natural Resources 
and Forestry, the SON are required to collect data on the commercial fishing effort of all SON 
commercial fisherman, including any species caught, the location of all catches, and the length 

1 Wabauskang First Nation v Minister of Northern Development and Mines eta/, 2014 ONSC 4424, at paras 8, 226, 
234 (duty to consult and accommodate must be considered in the context of a mine's location on an abandoned 
brownfield site that had already undergone considerable historical development and mining); Louis v British 
Columbia (Minister of Energy. Mines. and Petroleum Resources), 2013 BCCA 412 at paras 84, 85, 88, 92 (building of 
a mill on virtually the same footprint as existing facilities to be demolished would trigger a minimal level of 
consultation); Athabasca Regional Government v. Canada (Attorney General), 2010 FC 948 at paras 217-219, 221 
(if the duty to consult was triggered at all in respect of a ten-year licence renewal for an existing uranium mine and 
mill, it would be at the lower end of the spectrum); Brokenhead Ojibway First Nation v Canada (Attorney General), 
2009 FC 484 at paras. 42-45 (the duty to consult was at the extreme low end of the spectrum where the three 
pipeline projects at issue had been built almost completely over existing rights-of-way and on privately owned and 
actively utilized land that was not likely to be available for land claims settlement). 
2 Rio Tinto A/can Inc. v. Carrier Sekani Tribal Council, [201 0]2 SCR 650 (SCC) at paras. 46 & 49. 
3 Haida Nation v. British Columbia (Minister of Forests). [2004]3 SCR 511 (SCC) ("Haida") at paras. 39 and 44. 
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of time that nets were in the water,4 The SON declined Bruce Power's request to share this 
data and the SON have not used this data or any other data to demonstrate that the Site is 
having a specific impact on their asserted or established rights. Given how long the Site has 
been operating and the absence of concrete information on impacts, it is reasonable to 
conclude that the impacts are at most minimal. This is further supported by the fact that: 

• Impingement and entrainment losses of local commercial species (Lake Whitefish, Lake 
Trout, Walleye, and Yellow Perch) is very small and equates to -1% of the SON's 
annual total catch limit for Lake Whitefish along in the Lake Huron Fisheries 
Management Zone; 

• The SON's harvest has been consistently well below than their total catch limit for Lake 
Whitefish (65% of their total catch limit in 2014 and 51.1% of their total catch limit in 
2014); 

• The total catch limit for Lake Whitefish is jointly set by the SON and the Ministry of 
Natural Resources and Forestry ("MNRF") to ensure the sustainability of the resource; 
and 

• To Bruce Power's knowledge, there have been no Total Catch Limits set for other 
species despite the SON's ability to request a TAC for another species to ensure the 
sustainability of the resource.5 

Even if the Commission accepted the SON's position that a duty of deep consultation is owed in 
this case, it is Bruce Power's position that such a duty would be met given the significant and 
robust consultation that has taken place in this case. In particular: 

• The SON have been receiving information about the Application since December 2015 
and were provided a copy of the Application in July 2017; 

• The SON did not start engaging with Bruce Power about the Application until December 
2017 but since that time have had 9 meetings with Bruce Power including: 

o 6 meetings to discuss issues and questions relating to the Application and 
associated regulatory approvals, which have included several presentations, a 
tour of the facility to help better understand the impingement and entrainment 
process, and the provision of additional information in response to questions; 

o 3 meetings between the leadership of Bruce Power and the SON to discuss 
employment, training, and business opportunities from the Site and life extension 
investments and ways to enhance the SON's involvement in regulatory decision
making, environmental monitoring, and stewardship activities, which included 
some discussions relating to the Application. 

• The SON have had at least 4 meetings with CNSC staff and exchanged detailed 
correspondence; 

• Both Bruce Power and CNSC staff have engaged in good faith and demonstrated 
significant responsiveness by proposing a number of additional measures to address the 
SON's concerns, including additional environmental study and monitoring programs, an 

4 The Substantive Commercial Fishing Agreement between the SON and the Minister of Natural Resources entered 
into on February 25, 2013 was amended and restated on February 20, 2018. The current and previous Section 5.3 
provides that "SON agrees that SON commercial fishers shall report to SON their daily catch for all species and their 
fishing effort, including location of catch, gear types and the length of time nets were in the water in accordance with 
Schedule D." Under Section 5.4, the SON agrees to share this information with MNR in accordance with the process 
set out by the Governance Committee. 
5 Section 4.6 provides that "In order to ensure the sustain ability of the resource, the TAC Working group shall 
recommend to the Governance Committee no later than June 15 in each year an appropriate TAC for lake whitefish, 
and any other species for which it is of the view that TAC should be established, for Zones 1, 2, and 3 
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alternative mitigation measures study, additional potential fisheries offset projects to 
benefit the SON fishery, and the opportunity to participate in and shape the scope of a 3-
year climate change study that was recently announced by Bruce Power and the Council 
for the Great Lakes Region; and, 

• The SON have had the opportunity to make detailed written submissions and will have 
the opportunity to make oral submissions to the Commission. 

Further details on Bruce Power's engagement with the SON can be found in the SON 
Community Interest Report (the "SON Cl") and the Supplementary SON Community Interest 
Report (the "Supplementary SON Cl"), which Bruce Power has filed with the Commission. 

In their written submission, the SON have taken the position that a decision on MCR cannot be 
made until specific accommodation measures outlined by the SON are agreed to and 
implemented. This position is inconsistent with the law on the duty to consult. 

First, there is no stand-alone duty to accommodate and accommodation is not required in this 
case given that the duty is at most at the low end of the consultation spectrum. Moreover, even 
if it were required, the Supreme Court of Canada has confirmed that there is no duty to agree, 
the duty to consult does not provide a veto over government decision-making, and that "section 
35 guarantees a process, not a particular result."6 Where accommodation is required, it 
involves "seeking compromise in an attempt to harmonize conflicting interests" and necessitates 
balancing Aboriginal concerns with other societal interests, as "balance and compromise are 
inherent in the notion of reconciliation". 7 

Second, the SON has not taken advantage of earlier consultation opportunities available to it 
which could have been used to address its concerns earlier in the process. These earlier 
opportunities were identified in a 5-year look-ahead provided in December, 2015 in response to 
previous concerns raised by the SON about having more notice and time for engagement 
relating to upcoming regulatory approvals. The SON did not start substantively engaging with 
Bruce Power on the Application until December 2017, almost two years after Bruce Power first 
started providing information to the SON and attempting to engage with it about the Application. 

In Ktunaxa, the Supreme Court of Canada recently reaffirmed that consultation is "a two-way 
street" and Aboriginal groups also have obligations to engage in good faith and clearly set out 
their concerns and claims as early as possible, facilitate the process of consultation and 
accommodation, and to not frustrate reasonable good faith consultation attempts or take 
unreasonable positions.8 

Third, in the event accommodation measures were in fact required which they are not in this 
case, accommodation measures for energy and resource development projects are frequently 
implemented after a Crown decision is made. There have been numerous court decisions that 
have determined that the duty to consult was met where the accommodation measures would 
be implemented in the future, including decisions of the Supreme Court of Canada.9 The SON's 

6 Ktunaxa Nation v. British Columbia, [2017] 2 SCR 386 (SCC) ("Ktunaxa') at para. 79 and Haida at para. 42. See 
also Mikisew Cree First Nation v. Canada, [2005]3 SCR 388 (SCC) at para. 66; Beckman v. Little Salmon!Carmacks, 
[2010]3 S.C.R. 103 (SCC) at para. 14; and Yel/owknives Dene First Nation v. Canada, [2015] F.C.J. No. 829 (FCA) 
at para. 56 .. 
7 Haida at paras. 49-50. 
8 Ktunaxa Nation at paras 79-80. 
9 See, for example, Chippewas ofthe Thames v. Enbridge Pipelines Inc., [2017]1 SCR 1099 (SCC) paras. 51-57 and 
Taku River Tlingit First Nation v. British Columbia, [2004] SCC 74 (SCC) at paras. 45-46. 
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reliance in the Gitxaa/a decision in its submissions is misplaced as the decision is 
distinguishable. Unlike in Gitxaala, this is not the last opportunity for Crown consultation for the 
life of the facility. 10 If the licence is approved, there will be further consultation by the Crown on 
federal and provincial permitting as well as additional Crown consultation for subsequent licence 
renewals. Moreover, the decision at issue in Gitxaa/a was an approval for a greenfield project 
that would lay over 1 ,000 km of new pipeline and significantly increase tanker traffic in the 
Douglas Channel in northem B.C .. It was not a licence renewal or refurbishment of an existing 
facility that had been safely operating for decades. 

For all of the reasons above, it is Bruce Power's submission that any duty to consult owing in 
this case has been fulfilled. 

2. Bruce Power Has Met the Statutory Requirements Under the NSCA 

i. The Site Has Been the Subject of Numerous Environmental Assessments 

In their submission, the SON have raised numerous concerns with the methodology of the 
Environmental Risk Assessment and the Predictive Effects Assessment and suggested that 
they cannot be relied upon by the Commission to determine whether Bruce Power will make 
adequate provision for the protection of the environment. Before addressing the SON's specific 
concerns, it is important to underscore that the ERA/PEA cannot be assessed in a silo without 
regard to Bruce Power's operating history and the prior environmental assessments that have 
been undertaken at the Site. 

Since Bruce Power took over operations of the Site in 2001, a number of environmental 
assessment studies were conducted at key licensing and operational milestones under the 
Canadian Environmental Assessment Act, 1992 and the NSCA. These have included: 

• 2002 Environmental Assessment Study Report for the Bruce A Units 3 & 4 Restart, 
which concluded that no significant adverse effects were predicted and required follow
up monitoring which confirmed the results of the assessment; 

• 2004 Environmental Assessment Study Report for the Bruce B New Fuel Project which 
assessed impacts assuming continued operations at the Site to 2043 and concluded that 
no significant adverse effects were predicted; 

• 2005 Environmental Assessment Study Report for the Bruce A Refurbishment Project 
(Units 1 & 2 Restart) which assessed impacts assuming continued operations at the Site 
until 2043 and concluded that no significant adverse effects were predicted and required 
follow-up monitoring which confirmed the results of the assessment; 

• 2008 Environmental Impact Statement for the Bruce New Nuclear Power Plant Project 
which assessed impacts assuming continued operations of the Site to 2084 including for 
a period of time where 12 reactors would be operating at the same time and concluded 
that no significant adverse effects were predicted (this project was eventually withdrawn 
from the regulatory review process). 

10 In Gitxaa/a, the majority noted at paragraph 237 that the Governor in Council's decision was a high-level strategic 
decision that sets in motion risks to the applicant/appellant First Nations' Aboriginal rights and that further 
consultation, as contemplated by the Joint Review panel conditions would not involve the Crown and future decision
making lies with the National Energy Board. This was prior to the Supreme Court of Canada's decisions in Clyde 
River and Chippewas of the Thames clarifying that NEB decisions can trigger the duty to consult even though it is 
not strictly speaking the Crown or an agent of the Crown. Notably, there has never been a similar dispute regarding 
the CNSC ass. 8(2) of the NCSA stipulates that the Commission is for all its purposes an agent of the Crown. 
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• 2015 Environmental Risk Assessment which assessed impacts assuming continued 
operations of the Site to 2043 and determined any impacts to the environment were low 
to negligible (not significant); and 

• 2017 Environmental Risk Assessment and Predictive Effects Assessment which 
assessed impacts assuming operations of the Site to 2064 and determined any impacts 
to the environment were low to negligible (not significant). 

With the completion of each of the above environmental assessments, progressively more 
environmental data has been collected for the Site, and follow-up monitoring has continued to 
confirm that the assessment approach used in the environmental assessments were sufficiently 
conservative and effects were as predicted or lower. Furthermore, Bruce Power has continued 
to study how Bruce A and Bruce B interact with the environment, both to support regulatory 
applications and address stakeholder concern. These studies have generally increased in scope 
and nature over time from the original environmental assessments, commensurate with 
stakeholder expectations and industry practices. 

In addition, environmental monitoring at Bruce Power has continued to collect environmental 
data as part of regular operations. Results of Bruce Power's environmental monitoring are 
reported annually to the CNSC in the Annual Environmental Monitoring Program Reports, which 
are also publically available on the Bruce Power external website and shared with stakeholders. 
The CNSC also completes independent environmental monitoring surrounding the Site. All of 
these studies demonstrate that the Site is operating as expected, and that risks to the 
environment are low to negligible. 

To support licence renewal, Bruce Power prepared and submitted in 2017 an Environmental 
Risk Assessment (ERA) and Predictive Effects Assessment (PEA) as part of the Application. 
The 2017 Baseline ERA updates the ERA submitted in 2015, and a Screening Level Risk 
Assessment submitted prior to that, as well as all of the above-mentioned environmental 
assessments. The ERA is based on hundreds of environmental reports with environmental 
quality data and information related to habitats and human use of the area. These reports 
represent the culmination of decades of environmental monitoring at the Site. Furthermore, 
additional baseline data was collected in 2016 at numerous locations across the Site and 
surrounding area, over multiple seasons, with effort made to align the locations, updated habitat 
mapping, align with historic sampling locations to allow for identification of trends in time, if 
required. 

Environmental monitoring at the Site will continue throughout future operations and will allow 
continual risk-based decision-making related to potential effects on the environment. 

ii. The SON's Concerns Related to the ERA and PEA 

In their submission, the SON assert that the Environmental Qualitative Risk Assessment 
("ERA") and the Predictive Effects Assessment ("PEA") are deficient because they both rely on 
flawed data and methodologies. 

Bruce Power disagrees with these assertions. Both the ERA and PEA rely on years of data 
collected through numerous studies and monitoring and analyze such data in accordance with 
best scientific practices for environmental risk assessments. Notwithstanding that all legal 
requirements have been met or exceeded for the ERA and PEA, Bruce Power remains 
committed to working with the SON to undertake further assessments and monitoring in an 
effort to address their concerns and narrow areas of disagreement over assessed impacts. 
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Environmental risk assessment is a systematic process used to quantify and characterize the 
risk posed by contaminants and stressors on the environment. The objective of an ERA is to 
evaluate the risk to humans and the environment from potential effects from the operation of a 
project or site (in this case the continued operation of Bruce A and Bruce B, including Major 
Component Replacement) and recommend further action or assessment based on the results. 
The ERA uses a tiered approach starting from a broad evaluation using protective generic 
parameters and a high degree of conservatism (i.e., precautionary approach, overestimated 
risk) and, in areas where potential risk is identified, progressively developing the assessment 
towards a more precise analysis (i.e., site-specific, realistic and more detailed parameters) with 
conservatism removed. 

Bruce Power's ERA was developed using widely accepted procedures and best practices in the 
nuclear industry for pathway analysis, exposure and dose derivation, and risk characterization. 
A full list of sources is included in the Baseline ERA 11 and includes guidance from Health 
Canada 1213the United States Environmental Protection Agenci 4 1516

), the Canadian Council for 
Ministers of the Environment (CCME) 1718as well as various other agencies and literature. The 
guiding document for development of the Baseline ERA was the Canadian Standards 
Association (CSA) Standard N288.6-12 Environmental Risk Assessment at Class I Nuclear 
Facilities and Uranium Mines and Mills. This CSA Standard incorporates best practices used in 
Canada and internationally and was developed specifically to provide guidance for Class I 
Nuclear Facilities and uranium mines and mills on the preparation of ERAs for regulatory 
reviews. 

When assessing effects in an ERA or EA, it is not possible to directly assess the risk for each 
individual species. Therefore, to focus the assessment, the ecosystem is divided into 
components (e.g., plants, invertebrates, birds, mammals, and fish). For birds, mammals and 
fish, a number of representative species were therefore selected. These ecological receptors, or 
Valued Ecosystem Components ("VECs") were selected for the ERA with consideration of their 
susceptibility to exposure to effects from the Site, their interest or significance to Indigenous 
communities or other stakeholders, their conservation status, their use in previous assessments 
at the site, and various other factors. 

As part of the first tier of the assessment, the ERA considered all of the possible routes for 
exposure to these stressors. Environmental stressors include physical (e.g., fish impingement, 

11 
Bruce Power. 2017. Bruce Power2017 Environmental Quantitative Risk Assessment. 

12 Health Canada. 1994. Appendix B: Criteria for Classification of Carcinogenicity. In: Canadian Environmental 
Protection Act, Human Health Risk Assessment for Priority Substances. Ottawa, ON. 
13 

Health Canada. 2010. Federal contaminated Site Risk Assessment in Canada, Part 1: Guidance on Human Health 
Preliminary Quantitative Risk Assessment (PQRA). Version 2.0. Contaminated Sites Division, Safe Environments 
Programme, Ottawa, Ontario. 
14 U.S. EPA. 2000. Supplemental Guidance to RAGS: Region 4 Bulletins, Human Health Risk Assessment Bulletins. 
EPA Region 4, originally published November 1995, Website version last updated May 2000 (currently under 
revision). Available online from: http://www.epa.gov/region4/waste/ots/healtbul.htm. Website last accessed 
December 12, 2009 (no longer available). 
15 U.S. EPA (United States Environmental Protection Agency). 2012. EPISuite version 4.11. 
16 

U.S. EPA (United States Environmental Protection Agency). 2013. Integrated Risk Information System (IRIS), last 
updated June 25, 2014. Available online from: http://www.epa.gov/iris/. Last accessed June 30, 2014. 
17 CCME (Canadian Council of Ministers of the Envrionment). 1996. A Framework for Ecological Risk Assessment: 
General Guidance. Winnipeg, MB. 
18 

CCME. 1997. A Framework for Ecological Risk Assessment: Technical Appendices. Winnipeg, MB. 
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entrainment, temperature etc.), chemical (e.g., non-radiological contaminants) and radiological 
factors. In this first screening, exposures were compared to the most restrictive applicable no
effect benchmark available from federal, provincial/territorial guidelines and available literature. 
Potential exposures below these "no observable effects" levels thresholds would not be 
expected to affect an individual, and therefore have no potential effect at the population level. 
Where possible risks are estimated (i.e., near or exceeding no effect benchmarks), further 
assessment was completed to characterize the risk as part of the next tier of assessment. 

In the second tier, "the risk characterization" step of the ERA, information from the exposure and 
toxicity assessments are combined to determine if an overall potential risk exists to the 
receptors. Risks were estimated quantitatively where possible, by comparing the estimated 
exposures to the derived benchmarks, which were set for each receptor and stressor (referred 
to as hazard quotients, or "HQ"). Hazard quotients of less than or equal to one are associated 
with negligible risk, as it means the calculated risk is less than accepted overall effects 
thresholds. Doses to receptors calculated as part of this step considered multiple pathways of 
exposure, including direct and indirect pathways such as ingestion of vegetation and/or prey. 

Finally, for those stressors where risk cannot be discounted as part of the preliminary risk 
characterization, or where there is significant community interest, detailed quantitative risk 
assessment is performed to further characterize the effect, remove uncertainty and make 
recommendations for monitoring or mitigation, as appropriate. In the Baseline ERA, this was 
completed for potential effects on the aquatic environment from physical stressors, specifically 
impingement and entrainment ("I&E") and thermal. These studies are described further in 
sections below. 

A predictive environmental risk assessment is used to help define potential effects before an 
activity is initiated in order to ensure that potential effects that could occur are acceptable. The 
PEA was prepared by Bruce Power to support the CNSC's completion of the environmental 
assessment under the NSCA. The PEA was prepared to determine and evaluate, using the 
substantial body of existing monitoring and assessment data, the effects of future site activities. 
The approach applied in the PEA was a modification to the tiered assessment process defined 
in CSA Standard N288.6-12, as described above. This assessment is based on actual 
performance of identical activities previously carried out over many years. 

As a first tiered screening in the PEA, the interaction was considered for whether a) baseline is 
bounding of predictions (e.g., in the case of reductions), or b) where baseline may not be 
bounding, are risks below acceptable thresholds. For cases where baseline was not bounding, 
past environmental assessments and follow-up monitoring were reviewed to consider whether 
effects would be similar to those already experienced on Site and whether they were below 
thresholds. "Bounding" is used in the assessment when effects (in this case baseline or 
previous operations) are likely to be equal or higher in magnitude than those considered in the 
future. The PEA considered the future operation of the site until 2064, however, was most 
focused on activities within the next 10 years, which is the licensing period that is the subject of 
the Application. 

Overall, the ERA and PEA conclude that the risk from existing and future physical stressors and 
from radiological and non-radiological releases to the environment from the Site are generally 
low to negligible. Potential environmental effects of future activities are anticipated to be similar 
to those of existing operations and/or those observed during refurbishment of Units 1 and 2. 
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Report of Marc Cadotte 

In their submission, the SON enclosed a report from Professor Marc Cadotte who raises several 
criticisms of the ERA and PEA. Bruce Power's responses to these criticisms are set out below. 

Professor Cadotte's Criticisms of the ERA 

1. 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. 

Bruce Power disagrees with the assertion that sub-lethal and indirect effects are not considered 
in the ERA. The ERA uses a tiered approach that starts with a broad evaluation using protective 
generic parameters and a high degree of conservatism (i.e., precautionary approach, 
overestimated risk) and, in areas where potential risk is identified, the assessment is developed 
towards a more precise analysis (i.e., site-specific, realistic and more detailed parameters). In 
the ERA, potential exposures were first compared to the most restrictive applicable federal or 
provincial/territorial guidelines, or literature value. Where possible, these were "no observable 
effect" levels, which are well below thresholds that would have a lethal effect. Potential 
exposures below no observable effects levels would not be expected to affect an individual, and 
would therefore not have a potential effect at the population level. 

Where possible risks were estimated (i.e., near or exceeding benchmarks), further investigation 
was completed in the ERA. During this step of the assessment, for ecological receptors, risks 
were estimated qualitatively based on scientific judgement or quantitatively by comparing the 
estimated exposures taking into consideration the degree to which a fish or wildlife receptor 
could be directly or indirectly exposed to a stressor as a result of its foraging behaviour, feeding 
habits and habitat. The resultant dose or exposures was then compared to derived benchmarks 
considering both direct and indirect pathways of effect. Where risks are determined to be 
negligible (i.e., HQ<1 ), there is a high degree of confidence that no adverse effects would be 
expected. Again, HQs were set using benchmarks well below lethal levels of effect. Therefore, 
based on the above, sub-lethal effects were considered directly in the ERA, and all effects are 
assessed to be of low to negligible magnitude. 

2. No consideration of interactive effects among stressors. For example, chemical 
exposure and seasonality or variation in precipitation. 

The ERA considers the potential for combined and/or interactive effects among stressors. As 
described in the response above, exposures are first screened for their potential to exceed 
thresholds and benchmarks established to be protective of both individuals, where available, 
and populations. Where no risk is identified through an individual pathway by screening against 
these benchmarks, there is no potential for them to act additively with other stressors. Where 
potential risk is identified in more than one pathway, they are considered together as part of the 
Tier 2 non-radiological and radiological assessment. 

Further, the ERA is also supported by the results of recent combined stressor research 
(presented in Section 5.3.1.5 of the ERA), which demonstrates that levels of stressors required 
to result in an additive or synergistic effect are substantially higher than those experienced at 
the Site. Current available research indicates that combined stressors showed an effect (e.g., 
morpholine and gamma radiation; thermal and morpholine) at levels substantially higher than 
those observed during monitoring at the Site. 
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For parameters more susceptible to seasonal variations (e.g., water quality), samples were 
collected over multiple seasons and over multiple years. Monitoring was also specifically 
conducted where possible in 2016 during a Station Containment Outage, where units were 
taken offline, and significant additional workforce was on site, to capture operational variability. 
This reflects a similar scenario to what would be experienced during MCR. Of the data available 
during the screening, both the maximum and average values were compared with applicable 
thresholds, to bound variability. As noted above, all risks were assessed to be low to negligible. 
Similarly, all interactive effects between stressors were also assessed to be low to negligible. 

To the extent there are incremental changes in operational and environmental conditions, this 
will be captured through ongoing environmental monitoring and the ERA update every five 
years. The ERA is a living document and new information and changing conditions are 
addressed through the requirement to regularly update the ERA and through an adaptive 
management approach. 

3. 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. 

Exposures and dose assessment calculations were completed using applicable methods 
referred to in CSA N288.6-12, including those described by the Canadian Council of Ministers of 
the Environment (CCME). The exposure assessment for ecological receptors includes the 
process of estimating the degree to which a fish or wildlife receptor could be directly or indirectly 
affected, through specifying various inputs around species behaviour, habits and habitat. These 
inputs were derived from literature, scientific studies, and industry best practices, using 
measured data where applicable. 

Where there was uncertainty, conservative assumptions were applied. For example, it was 
assumed in the ERA that biota were exposed to the maximum radionuclide concentrations in 
air, soil, water or sediment 100% of the time. This is a very conservative assumption for 
migratory species such as mammals and fish, given the mobile nature of these species and that 
their home range size is much larger than the spatial area where the maximum radionuclide 
concentrations are observed. 

As described above, monitoring data reviewed and used as part of the ERA included data 
collected over multiple seasons and multiple years, including under different operating 
conditions. For example, as part of 2016 environmental monitoring, sediment quality and soil 
quality samples were collected at a number of locations within the Site and in the surrounding 
area. These samples reflect any accumulation over time in these locations as a result of past 
and existing operations at the site and in the surrounding area. Both maximum and average 
concentrations were used in the ERA. Given the conservative assumptions in the ERA, variation 
in uptake by organisms is accounted for in the bounding approach taken. 

To the extent there are incremental changes in operational and environmental conditions, this 
will be captured through ongoing environmental monitoring and the ERA update every five years 
and can be addressed through adaptive management. 
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Professor Cadotte's Criticisms of the PEA 

1. There is a general lack of data and analysis which would normally be required to 
support the conclusions of the PEA 

The PEA is a predictive environmental risk assessment for future operations of the Site, 
including Major Component Replacement (MCR). The ERA forms the basis for forward-looking 
predictions within the PEA. As described above, the ERA and PEA are a culmination of decades 
of monitoring data at the Site. Furthermore, the operational conditions to be experienced during 
MCR activities, including construction activities, are consistent with those encompassed during 
Bruce A Units 1 &2 refurbishment and restart, as well as during recent site outages. Monitoring 
data encompasses these various operating conditions, including EA follow-up monitoring 
collected for activities at Units 1&2. This collective body of data supports the PEA and provides 
confidence in the conclusions of the PEA. 

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. 

The PEA considered direct and indirect effects at sub-lethal levels. As noted above, the PEA 
relies on the substantial analysis completed as part of the ERA and follow-up monitoring. Bruce 
Power disagrees with the assertion that sub-lethal and indirect effects are not considered in the 
ERA. Benchmarks used to screen effects are established at levels well below where lethal 
effects would be observed, using where available, "no observable effects" levels to determine 
whether there was a potential for risk. Where there is no potential risk via a pathway, there 
cannot be further additive or combined indirect risks with other pathways. Where potential risk 
was identified, these were considered for their combined risk on receptors. All potential risks to 
the environment in the ERA and PEA were determined to be low to negligible. 

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

As described in the above responses, the ERA and PEA do consider interactive effects among 
stressors. With respect to changing climate, the PEA considers continued operations to 2064, 
with focus on the next 10 years (the subject licensing period), where no significant changes in 
climate are anticipated. Although not presented in the PEA, since taking over operations of the 
site, Bruce Power has considered climate change in relation to long term business operations 
planning, as well as in response to concems raised by Indigenous and non-indigenous 
community members. The consideration has evolved with the current state of the science and 
best practices at the time of the consideration. To the extent baseline conditions change over
time, these are reflected into future regulatory approvals required to operate the facility. 

The effect of climate change on the environment and operations will continue to be monitored 
as part of Bruce Power's environmental planning and incorporated into future ERA and PEA 
updates, as applicable. Moreover, ongoing monitoring commitments related to existing 
approvals, such as the Thermal ECA amendment at Bruce A, will continue to provide the pre
emptive information necessary to identify whether specific adaptive management steps may be 
required. Where the potential for significant adverse effects is identified, suitable operational 
mitigation measures will be pre-emptively identified and implemented. 
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Further, Bruce Power has recently established a partnership with the Council of the Great Lakes 
Region on a three-year climate change study that will help assess the potential impact of 
climate change in the longer term at the ecological and socio-economic level. The SON have 
been invited to participate in this study and to help shape its scope. 

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. 

As outlined above, the PEA is a predictive assessment for the MCR, and as the operational 
conditions to be experienced are consistent with those encompassed by recent monitoring data 
the PEA builds on the site ERA. Therefore, the PEA has applied a tiered screening approach to 
identify the upper bound condition to base conclusions on. The outcome of the assessment 
demonstrated that existing conditions or operational conditions observed during Bruce A Unit 
1 &2 refurbishments and restart represent the bounding condition and predictive modelling was 
not necessary. 

For the derivation of exposure/dose in the screening level assessment, it is appropriate to use 
the upper confidence limits or the maximum values as the first tier of assessment. The 
assessment is recognized as conservative, using upper-bound release rates, nearest exposure 
points and maximum measured concentrations to predict exposure/dose. If the first tier of 
assessment, using conservative assumptions, demonstrates no risk (as was the case in the 
PEA), no further assessment is warranted. Further tiers of assessment are warranted where 
there remains potential risk, and the predictions become more realistic, or multiple lines of 
reasoning are used, to put further bounds on the predictions provided. For example, this is the 
case within the ERA, where both maximum and average conditions are used in some cases to 
provide further context for the assessment. Uncertainties in the assessment, and how they 
have been accounted for, are described within both the ERA and PEA, where applicable. 

iii. Impingement & Entrainment 

The SON submit that the impingement and entrainment data and analysis that Bruce Power and 
CNSC staff rely upon is flawed and that no credible conclusions relating to impacts from 
impingement and entrainment can be drawn from this data. 

Bruce Power disagrees with these assertions. The Impingement and Entrainment ("I&E") 
analyses rely on years of data collected through numerous studies and modelling in accordance 
with best scientific practices and with input from I&E experts. Bruce Power acknowledges that 
the SON has concerns about past I&E monitoring which it feels have not been adequately 
addressed. Bruce Power has indicated that it wants to work collaboratively with the SON in 
developing a new I&E monitoring plan for the Fisheries Act. Bruce Power is hopeful that this 
new plan along with other measures in the Joint Environmental Monitoring Program it has 
proposed to the SON will help to narrow areas of disagreement and build SON confidence in the 
I&E data and Bruce Power's assessment. However, Bruce Power remains of the view that this 
data is robust and reliable and the conclusions that have been drawn based on this data are 
sound. 

I&E Studies and Monitoring 

By way of background, the potential effects of I&E have been considered as part of all of the 
environmental assessments completed by Bruce Power to date. The Bruce A Refurbishment 
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Project EA Study Report (2005) predicted that the restart of Units 1 and 2 would approximately 
double the velocity of water entering the intake structures, potentially affecting I&E rates. As 
such, a two year I&E study was proposed as part of the EA follow-up monitoring program to 
understand how operation of Bruce Power might affect Lake Huron fish species. 

At hearings in October 2009, SON provided a submission to the Commission expressing their 
concerns regarding I&E monitoring, and the Commission directed CNSC and Bruce Power to 
work with SON to address these concerns. In May 2011, the collaborative Lake Whitefish 
research program was finalized, which was jointly led by SON and Bruce Power, and included 
researchers from University of Guelph, McMaster University and University of Regina. The draft 
I&E Monitoring Plan, which outlined the proposed I&E monitoring approach to be used for the 
EA Follow-up Monitoring Program and the Fisheries Act application, was circulated by Bruce 
Power to regulatory agencies and the SON in July 2011. The I&E Monitoring Plan followed 
guidance from Section 316(b) of the United States Environmental Protection Agency (USEPA 
2002), as well as other public and peer reviewed guidance on I&E studies. 

SON Comments on I&E Monitoring Plan 

The SON provided Bruce Power with 296 comments on the I&E Monitoring Plan in October 
2011. SON indicated that they have unresolved concerns with the 296 comments in relation to 
the I&E monitoring plan for the EA FUMP, which concluded last year. Bruce Power prepared full 
dispositions to all the 296 comments, which were provided to both the CNSC and SON. This 
disposition table is attached as Appendix B to the Supplementary SON Cl. Further, the 
comments were a priority agenda item at the subsequent EA Follow-Up Monitoring workshop 
and were incorporated into EA Follow-up Reports and the finaii&E monitoring results. 

Bruce Power remains confident that its approach to I&E monitoring is scientifically defensible 
and the conclusions made about I&E losses are reliable and sound, notwithstanding the fact 
that the SON has ongoing concerns in several areas including timely communication of results, 
definition and characterization of effects, appropriateness of monitoring and effects assessment 
methodologies, cumulative effects, and uncertainty arising from the SON's views about the 
potential unreliability of I&E effects estimates. The program and methods were based on 
consultation with I&E experts, CNSC, ECCC, and followed or exceeded scientifically published 
and widely accepted guidance and best practices for conducting I&E monitoring, and calculating 
I&E losses. 

Thresholds for I&E effects were determined through consultation with CNSC and ECCC staff at 
the 2014 I&E Workshop, in advance of calculating I&E losses. Since this time, various iterations 
of I&E modelling have been completed incorporating feedback from external experts and CNSC. 
Statistical analyses closely followed the I&E Plan; however, improvements and alternate 
analyses were used in some instances following comments received, and to further reduce 
uncertainty. 

To put I&E losses into context within the Lake Huron commercial fishery, a Foregone Fishery 
Yield Model (FFYM) was used to calculate the biomass (kg) of future fishery production that was 
lost due to I&E. The commercial value of the lost production was then compared to the harvest 
value of commercial fishery. For 2013 and 2014, the loss of Lake Whitefish to I&E was less than 
1% of the commercial harvest in Zone 1. In comparison to I&E sampling conducted in U.S. in 
the early 2000s under the Phase II 316(b) Rule, I&E rates per megawatt or per unit flow at 
Bruce Power would be considered low (EPRI 2011 b). 
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Bruce Power has proposed projects to offset its impacts from impingement and entrainment in 
its Fisheries Act Authorization. The SON have raised issues with these proposed measures but 
they have not to date proposed alternative projects, despite Bruce Power's repeated request to 
them to do so for the past two years. In an effort to advance dialogue on this issue, Bruce 
Power proposed several additional projects that were identified by Saugeen First Nation 
community members. Bruce Power is eager to work with the SON in identifying and 
implementing alternative measures that would benefit the SON fishery. 

Future I&E Studies and Monitoring 

Future I&E monitoring and assessment is being developed to follow guidance provided in CSA 
Standard N288.9-18, which will be published in late May 2018. This CSA Standard incorporates 
best practices for I&E monitoring used in Canada and internationally. Further, fish losses 
because of Bruce Power operations will be offset through offset projects proposed in the 
Fisheries Act Authorization application. 

Bruce Power will be consulting the SON on a new I&E monitoring plan as part of the Fisheries 
Act Authorization and intends to work through the concerns that the SON believe are still 
outstanding in an effort to minimize areas of disagreement going forward and build greater SON 
confidence in the data and related assessments. On May 10, 2018, Bruce Power and the SON 
EO met to further discuss the development of a Joint Environmental Monitoring Program, which 
Bruce Power proposed at the May 2, 2018 Leadership meeting. During the meeting on May 
1 01

h, Bruce Power and the SON-EO agreed to action items for the development of this program 
and that it will focus on monitoring and assessment impacts from I&E, thermal, and climate 
change. This is further discussed in Section 2.9 of the Supplementary SON Cl. Bruce Power 
looks forward to working with the SON on the development and implementation of this program. 

I&E Mitigation Measures 

In their written submission, the SON assert that a decision should not be made on MCR until 
Bruce Power undertakes a further alternative mitigation measures assessment for I&E and 
thermal effects. It is Bruce Power's position that this study does not need to be undertaken prior 
to a decision on MCR as the minimal impacts identified in the Application and previous 
environmental assessments do not warrant further mitigation measures at this time. 

By way of background, there are already a number of mitigation measures incorporated into 
Bruce A and Bruce B. These have been considered as part of previous EAs and within the ERA 
as "in-design" or inherent mitigation measures. The design and use of mitigation technologies 
have been implemented to minimize impacts of I&E to the greatest extent possible. Both 
Bruce A and B are equipped with velocity caps which are considered the best technology 
available for mitigating impingement. The intake locations for both Bruce A and B are also 
located offshore where less fish are present and Bruce B is equipped with a chain rope barrier 
to act as a deterrent to fish. Bruce A does not have a chain rope barrier because the velocity 
cap was not engineered to withstand the additional weight of the chain. There is also no 
indication that a chain rope barrier at Bruce A would make a material difference as the intake of 
fish is more impacted by the patterns of the lake current, fish community, and wave action. 

The low rate of I&E can be attributed in part to these mitigation measures already in place. 
Additional mitigation has been considered as part of past EAs and the Fisheries Act 
Authorization, but the effectiveness of additional mitigation measures and their need is 
unwarranted given the relatively low levels of I&E at Bruce A and Bruce B. In most cases, 
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additional mitigation measures will require significant cost and/or research to implement, with 
little anticipated improvement in I&E reduction. There are limited entrainment mitigation 
technologies available and entrainment accounts for >80% of the total annual age-1 equivalent 
biomass lost at Bruce A and Bruce B. 

Further measures to reduce impingement have been previously evaluated including the 
installation of lights, sounds, bubble air curtains, or a chain rope barrier (Bruce A only) at the 
velocity cap. The overall efficacy of these fish behaviour modifying technologies to reduce 
impingement is low as the response is often species- and site-specific (e.g., some fish are 
deterred by strobe lights while others are attracted). The relocation of the intakes to waters 
even further offshore or the implementation of flow reduction technologies have been 
considered to further reduce impingement and entrainment. Costs to implement these 
strategies are significant but the outcome is highly uncertain and could be coupled with 
additional negative effects associated with reduced cooling capacity (additional waste heat) and 
impacts to the lake bottom. 

The detailed quantitative risk assessment for I&E effects indicated that Bruce Power's impact to 
the Lake Huron fishery is very low; therefore, mitigation at Bruce Power is being effectively 
implemented and further mitigation measures are not warranted at this time. Bruce Power 
continues to monitor I&E effects to inform the ERA, and the need for adaptive management is 
and will be regularly evaluated. 

The Precautionary Principle 

The SON submit that the regulatory requirements for the CNSC to fulfill its mandate under the 
NSCA in a manner that respects the precautionary principle have not been met, particularly due 
to Bruce Power's failure to consider available mitigation measures for impingemenUentrainment 
or thermal effects or provide a mitigation measures plan. 

The SON disregards the fact that Bruce Power has previously considered alternative mitigation 
measures for impingement, entrainment, and thermal effects in prior environmental 
assessments and in relevant permitting applications. The SON's submissions on the 
precautionary principle also do not take into account the role of adaptive management. 

The Supreme Court of Canada has referred to the precautionary principle as an "emerging 
international law principle" that "recognizes that since there are inherent limits in being able to 
determine and predict environmental impacts with scientific certainty, environmental policies 
must anticipate and prevent environmental degradation."19 While the principle has been cited in 
numerous Canadian cases, its application has depended on the particular facts of each case. In 
a report filed by the SON, Professor Tollefson of the University of Victoria refers to the 
application of the precautionary principle in Taseko Mines v. Canada20

. This case involved a 
new open-pit mining project that a Review Panel had concluded presented significant potential 
adverse environmental effects. Also, the Review Panel had sought further information in respect 
of such environmental effects and potential mitigation measures, and the proponent refused to 
provide such information. This situation, and the specific application of the precautionary 
principle, is different from Bruce Power's Application which is not a new project with unknown 
environmental impacts. The environmental impacts of Bruce Power's continued operation are 
well-understood and the impacts of such operations are clearly-set out in the ERA and PEA. 

19 Castonguay Blasting Ltd. v. Ontario (Environment) 2013 SCC 52, at para. 20. 
20 2017 FC 1099. 
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Further, Bruce Power is committed to (and mandated to by the CNSC's licensing regime) 
continuing to study the impacts of its operations and to providing further information to the 
CNSC as requested. 

In his report, Professor Tollefson suggests adopting a test for the application of the 
precautionary principle that is based in large part on the 2006 Australian court decision in 
Telstra Corporation Ltd. v. Hornsby Shire Councif1 ("Telstra"). This test and application of the 
precautionary principle has not been adopted by the Canadian courts, which have made more 
recent pronouncements regarding this principle and its application in Canadian law. Further and 
as stated recent by the B.C. Environmental Appeal Board which specifically referred to Telstra, 
decisions from other commonwealth jurisdictions are not binding on Canadian courts and 
tribunals. 22 

Finally, REGDOC-2.9.1 refers to both the precautionary principle and the principle of adaptive 
management. The Federal Court, in Canadian Parks and Wilderness Society v. Canada 
(Minister of Canadian Heritagel3

, referred to the importance of both of these principles in 
maintaining ecological integrity: 

The concept of "adaptive management" responds to the difficulty, or impossibility, of 
predicting all the environmental consequences of a project on the basis of existing 
knowledge. It counters the potentially paralysing effects of the precautionary principle 
on otherwise socially and economically useful projects. The precautionary principle 
states that a project should not be undertaken if it may have serious adverse 
environmental consequences, even it if it is not possible to prove with any degree of 
certainty that these consequences will in fact materialise. Adaptive management 
techniques and the precautionary principle are important tools for maintaining ecological 
integrity.24 

Bruce Power has undertaken numerous and extensive studies regarding the environmental 
impacts of the Site, including impacts related to thermal effluent, impingement and entrainment. 
Such studies have repeatedly shown that the operation of the Site does not result in significant 
adverse environmental impacts, and the Application demonstrates that MCR and operating 
license renewal will not result in significant adverse environmental impacts. The precautionary 
principle has been followed in the past and in the current Application, as Bruce Power has gone 
above and beyond regulatory requirements to ensure ecological integrity. To the extent that any 
new or unanticipated impacts result, the concept of adaptive management will ensure that 
measures are taken to eliminate or mitigate such impacts, as required by the CNSC's ongoing 
regulatory and environmental oversight of the Bruce Power nuclear facilities. 

In response to the SON's concerns, Bruce Power will be required to undertake a further 
assessment of feasible mitigation measures for thermal effluent and impingement/entrainment 
by December 31, 2019. CNSC staff does not believe that additional mitigation measures are 
necessary at this time but are asking Bruce Power to undertake this study in the event the level 
of risk changes in the future. This information can be incorporated into the next ERA which will 
be submitted to the CNSC in 2022, which is prior to the restart of the first refurbished reactor. 

21 [2006] NSWLEC 133. 
22 Toews v. British Columbia (Director, Environmental Management Act) 2015 CarsweiiBC 3804, [2015] B.C.E.A. No. 

25) 
23 [2003] F.C.J. No. 703. 
24 Ibid. at para. 24. 
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Given the current level of impact and the ability to deploy additional mitigation measures if the 
situation changes, the SON's request to defer MCR until this study is completed should be 
denied. 

iv. Thermallmpacts 

The SON assert that the assessment of thermal effects in the ERA was inadequate and state 
that the data used by Bruce Power in the ERA may not reflect the conditions created by the 
thermal plume or the conditions present in the receiving environment. The SON assert that a 
finding of "low to negligible impact" cannot be made based on present data. 

Bruce Power disagrees with the SON's assertions. The assessment of thermal effects in the 
ERA was based on numerous studies and monitoring results, as further outlined below, and the 
conclusion that such effects are low to negligible is fully supported by the data collected to date. 
Bruce Power is continually striving to refine the models that are used in evaluating the thermal 
plume, and is committed to collecting additional data to assist in defining with greater accuracy 
the extent of the thermal plume such as during the winter months. Bruce Power is also 
committed to working with the SON to further enhance thermal monitoring through the Joint 
Environmental Monitoring Program that it has proposed and the thermal effluent study and 
analysis program proposed by CNSC staff 

Thermal Studies and Monitoring 

By way of background, water drawn from Lake Huron is pumped through the Condenser 
Cooling Water ("CCW") system through which waste heat is transferred and discharged to the 
Bruce A and Bruce B discharge channels. Discharges from the Bruce A channel are directed 
into relatively shallow waters that generally remain above 8 m depths for a distance of 
approximately 2 km. Discharges from the Bruce B channel are directed into generally deeper 
waters than at Bruce A that drop below 8 m depths within 400 m of the discharge channel. 
These warmer discharges have the potential to affect aquatic biota and habitat and are referred 
to as the "thermal plume" or "thermal discharge". 

Bruce Power has undertaken extensive study of the thermal effects of its operations since 
assuming responsibility for the operations of the Site in 2001. Bruce Power has monitored, and 
continues to monitor, the thermal effects of the cooling water discharges for both Bruce Power A 
and B plants at a number of locations in the aquatic environment surrounding the Site. This 
data, combined with a number of numeric modelling investigations, has facilitated a significant 
knowledge base from which to evaluate the various interactions between CCW intakes and 
discharges and the surrounding environment. 

Much of this knowledge has been documented in numerous study reports conducted for the Site 
since 2001, focusing on the range of physical, thermal, chemical and biological conditions within 
the receiving environment. Studies completed to date in relation to thermal effects evaluation 
include: WINGS research collaboration, larval Lake Whitefish sampling, mark-recapture fish 
studies, fish community assessments, nearshore hydrodynamic monitoring, Smallmouth Bass 
nesting monitoring, creel surveys, airlift egg sampling, gas bubble trauma surveys, and annual 
lake temperature monitoring. The number and diversity of surveys demonstrates the extent to 
which Bruce Power has gone to develop its knowledge of operational and environmental 
interactions related to the thermal plume. 
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Review of the monitoring and modelling results developed to document operational effects on 
lake temperatures have been conducted with MOECC and SON on an annual basis since 2013 
to afford interested parties the opportunity to understand thermal effects and highlight any areas 
of concern which may warrant further modelling investigation. Modelling completed includes a 
wide range of environmental and operational settings that have the potential to affect the 
thermal regime of the nearshore environment around Bruce Power. This includes conditions 
such as meteorological (i.e., ambient air temperatures, solar radiation), lake temperature (i.e., 
range of hourly and monthly average temperatures), lake level (high and low lake levels based 
on historic trends) and operational intensity (i.e., 2-unit and 4-unit operation). 

Given the commercial and cultural importance of Lake Whitefish to the SON and their 
commercial fishery, Bruce Power has been working with independent university researchers 
since 2011 to understand more about Lake Whitefish and Round Whitefish in Lake Huron, and 
in particular how Site operations might affect these species. With respect to thermal effects, 
from 2011 to 2016, the McMaster University and University of Regina research team incubated 
over 550,000 Lake Whitefish embryos and over 40,000 Round Whitefish embryos in ongoing 
efforts to define thermal and combined stressor effects. Overall, results provide evidence that 
the temperature fluctuations measured over winter near the thermal effluent are well within the 
range for Lake Whitefish and will have no effect on survival. The research program results 
support the conclusion of limited to no impact of the thermal discharge on Lake Whitefish 
survival. 

There are a variety of thermal criteria reported in the literature for each fish species and life 
stage. These benchmarks consist of acute and chronic temperature limitations, lab and field 
based studies and lethal and sub-lethal endpoints. There is variation in how the temperatures 
were determined and the availability of thermal data varies for each species. Monitoring data 
was used to compare observed temperatures in the lake with the various benchmarks. Data 
was also compared at reference locations to get an indication of whether observations may be a 
result of natural variation. Given the conservative benchmarks, multiple years of data collection 
and the resulting hazard quotients, it is concluded that thermal effluent causes little to no risk to 
fish and this conclusion is backed-up by robust studies and monitoring. As part of future updates 
to the ERA, further analyses will be done on Lake Whitefish to incorporate updated benchmarks 
from recent research and to further support the finding of little to no risk. 

Further, the discharge temperatures from Bruce A and B are regulated through Environmental 
Compliance Approvals ("ECAs") issued by the Ontario Ministry of Environment and Climate 
Change ("MOECC"). The ECAs for Bruce A and Bruce B stipulate both maximum temperature 
increases between the intake and discharge, as well as maximum discharge temperatures for 
Bruce A tied to the time of year. The maximum temperatures stipulated in the ECA are based on 
levels that are protective of the receiving environment. These limits have been the subject of 
recent study as part of an ECA amendment application. Through this (or any future) amendment 
process, the MOECC considers the impacts of the discharges on the receiving environment 
prior to making a decision and Bruce Power will be required to ensure that water is discharged 
at temperatures that are protective of the receiving environment. 

Report of Michael Nichols 

In their submission, the SON enclosed a report from Michael Nichols who raises several 
criticisms related to the consideration of thermal impacts in the ERA. Bruce Power's responses 
to these criticisms are set-out below. 
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Dr. Nichols' Criticisms of Temperature Data Presentation 

1. The definition of ambient temperature is not clear 

In the 2017 ERA thermal assessment, sites 1 and 29 were used as reference sites (also known 
as ambient sites) for comparison to potential exposure sites as they are situated to the far north 
and south of the facility, respectively, and are known to be outside the thermal plume during the 
summer months from modelling work. Temperature from these sites represents the ambient 
temperature of the water. 

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

Bruce Power disagrees with the assertion that there is no thermal assessment during cold 
weather conditions. During the winter months, the 2017 ERA thermal risk assessment used 
measured temperatures at lake bottom and assessed the risk based on thermal conditions at 
relevant habitat sites. 

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 

The rationale for site selection was provided, which included areas most impacted by the plume 
and which experienced the warmest temperatures. Measured temperatures were used to flag a 
potential elevated risk. In most cases, the elevated temperatures were related to natural lake 
conditions and not from thermal discharge. 

4. There is no description or indication as to the depth of the temperature monitoring 
point for the Bruce A Discharge 

The depth of the monitor in the Bruce A discharge channel is not needed as the temperatures 
throughout the water column near the monitoring location are generally uniform as this location 
is well mixed due to the turbulence of the flow in the discharge channel. The depth varies with 
lake levels, however it is located not far off the bottom of the channel. 

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) 

The author has confused the data included in Table 75 of the 2016 Environmental Monitoring 
Report. The purpose of the table was to show that the daily variation predicted by the model 
(RMA-1 0) is consistent with the observed variation at a monitoring site and that there is little risk 
of acute temperature effects associated with a daily average temperature criterion. 

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. 

Bruce Power disagrees with the assertion that temperatures and ranges for various temporal 
scales during the cold weather conditions were not included in the ERA. Where there was an 
HQ>1 in the thermal assessment, the temperatures at all assessment sites and reference sites 
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were examined for: (1) the entire time period on a daily basis for the percent of time assessment 
and (2) the day on an hourly basis for the Max HQ assessment. 

Dr. Nichols' Criticisms of Risk Evaluation 

1. There is no monitoring of hatch success and larval development of Whitefish as 
the Phase Ill of the objective of the EA FUMP was eliminated 

Corresponding monitoring of hatch success and larval development was assessed as part of the 
EA FUMP. The approach was phased and the execution of a subsequent phase was 
dependent on the result of the prior phase. Adaptive management was used to develop a more 
conservative assessment. Hatch advance was considered and was found to be within a short 
timeframe and thus the conclusion remains that there is little to no risk to Lake Whitefish. 

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 and Round Whitefish relative to thermal plumes that exist 
during cold weather conditions (i.e. the known spawning period). 

Extensive monitoring for the presence and location of spawning Lake Whitefish has been 
conducted since 1979 as shown in the Lake Whitefish Research Summary submitted as part of 
the Application. From this work, it is known when Lake Whitefish start to spawn: November 15th 
(as an early date) and December 1st (as a realistic date) to begin the consideration of the 
presence of whitefish embryos. Loscombe Bank (the location closest to the Bruce A discharge) 
was identified. 

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 98. 

Thermal monitoring sites 11, 9 and 5 were selected for the preliminary thermal assessment 
(PQRA) as they are in the areas that are most impacted by the plume and located on shoals 
that could be potential spawning habitat for Lake Whitefish. The locations are relevant to the 
species and have the highest temperatures, so that the assessment of risk considered the 
maximum possible conditions which are not necessarily reflective of the conditions in the lake. 
Further, not all exceedances can be attributed to the thermal plume; natural conditions in the 
lake may also result in temperature exceedances. The PQRA used all available monitoring 
locations at the appropriate depth for the presence of Whitefish eggs. The conclusion remains 
that there is little to no risk to Lake Whitefish as a result of thermal discharge. 

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

It is true that the use of HQs only indicate the potential thermal impact and not the presence or 
absence of VECs in the local area. The species selected for the 2017 ERA thermal assessment 
were chosen to represent a range of species, based on known presence in the area (bass 
nesting surveys, Creel surveys, I&E) and/or interest to Indigenous groups and other 
stakeholders. Much work has been done on collecting Lake Whitefish eggs, larvae and adults in 
the nearshore; there are few Lake Whitefish utilizing the area for spawning. 
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Other Criticisms from the SON regarding the 2017 ERA Thermal Risk Assessment 

1. During the egg/incubation life stage, the Emerald Shiner was in exceedance of its 
HQ 66% of the time between July and August and Bruce Power did not determine 
there was the potential for significant effect. 

The environmental risk assessment took a conservative approach with site selection and 
maintained conservatism in its approach hence the identification of the exceedance. If the 
assessment was more realistic, the egg stage of Emerald Shiner would not have been assessed 
further at this location as they are not known to spawn here. Thus, the assessment of Emerald 
Shiner eggs in the discharge channels was done to be conservative. 

2. The spawning stage of Yellow Perch had an HQ value of 5.4 (intra-deltaT) and 
7.04-6.87 (inter-deltaT), which seems to have more than a trivial potential for 
causing adverse effects but no additional data was presented. 

The delta T benchmark for Yellow Perch spawning stage was 2-6°C and the lower value was 
used in the assessment to be conservative. Analysis of the daily temperature at all assessment 
and reference sites showed that the fluctuation was short lived and other sites also experienced 
this large daily range. The abrupt change was due to natural lake variation in the nearshore. If 
the upper value of the benchmark was used (i.e. 6°C), the HQ value would be lower. 

3. The Smallmouth Bass experienced HQ>1 exceedance during the egg/intubation 
stage but no additional analysis was presented. 

For Smallmouth Bass eggs, the benchmark was a range (5-1 ooC) and the lower value was used 
to be conservative. The exceedance occurred in the Bruce B discharge and looking at all the 
other assessment and reference sites for that date showed that another site experienced the 
same temperature increase at the same time. This could only be related to the abrupt changes 
in the lake. If the upper benchmark value was used (i.e. 10°C), the HQ value would be lower. 

4. There is a need to better understand thermal dynamics in the winter months, 
specifically in relation to Lake Whitefish 

Bruce Power has monitored lake conditions in the winter months for several years, with a focus 
on habitat potentially used by Lake Whitefish eggs for incubation. These conditions do not pose 
a risk to Lake Whitefish survival as temperatures are below the acute and chronic thresholds. 
Furthermore, there has been significant effort in determining the abundance of Lake Whitefish in 
the local area. In over 30 sampling campaigns, only a limited number were found near Bruce 
Power compared to other locations. The area near Bruce Power is not prime spawning habitat 
for Lake Whitefish. 

Thermal Mitigation Measures 

The impacts of thermal discharge are minimized to the greatest extent possible using a 
combination of design strategies and mitigation technologies. The location of Bruce Power, 
situated on the Douglas Point headland, was strategically chosen because of its high energy 
zone with access to cold, deep water. The headland juts into Lake Huron providing a natural 
feature for dispersion of thermal effluent and the shoreline location itself is naturally low in 
diversity of fish species due to high wave action and winter ice movement. The placement and 
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orientation of the intake and outfall structures at each station effectively minimize the physical 
(flow and temperature) and ecological (fish response) changes to the water body. 

Bruce Power has previously evaluated additional mitigation strategies to further reduce thermal 
impact on the environment, including in previous ECA Applications. There are a number of 
possibilities that have been considered that include alterations to the current system or a 
complete replacement of the current system to an alternative technology. Of these options, 
some would decrease the size of the plume but at the expense of increasing the temperature 
(concentrating the heat), while others would lower the temperature output to the water body. 
With the objective of lowering the effluent temperature, options include altering the intake or 
outfall structure, changing operational mechanisms such as flow rate or water recirculation and 
using external cooling systems such as cooling basins or towers. These mitigation strategies 
are accompanied by potential negative impacts to humans and/or the environment, feasibility 
due to complexity or space limitations on Site, and the uncertainty in how effective the 
technology would be in lowering the discharge temperature. With these considerations in mind, 
and the outcome of years of monitoring data and environmental assessments that indicate no 
unreasonable risk to local aquatic biota from thermal discharge, it is concluded that additional 
cooling strategies are not required or merited. 

Bruce Power looks forward to working with the SON on the alternative mitigation measures 
study that has been proposed by the CNSC. However, Bruce Power disagrees with the SON 
that this assessment needs to be carried out prior to a decision on MCR for the reasons 
articulated previously. 

v. Climate Change 

In their written submission, the SON have raised concerns about the consideration of future 
impacts of climate change on Site operations. They have also filed a report from Professor 
Philip Byer who has concluded that the conclusions of the PEA cannot be relied upon because it 
did not consider the impacts of climate change. Bruce Power disagrees with these criticisms, 
which do not take into account the licence period at issue (2018-2028), the slow evolution of 
impacts from climate change and the ability to incorporate these changes into future 
ERAs/PEAs (updated every five years), and the role of environmental monitoring and adaptive 
management. Bruce Power acknowledges the need for further study in this area to monitor 
impacts and assess future impacts beyond the proposed licencing period. The company is 
looking forward to working with the SON on joint monitoring and through the 3-year climate 
change study that Bruce Power has announced with the Council of the Great Lakes Region 

Bruce Power has long considered climate change in relation to long term business operations 
planning, as well as in response to concems raised by Indigenous and non-Indigenous 
community members. This approach to considering climate change has evolved with the current 
state of the science and best practices at the time. In accordance with Federal-Provincial
Territorial Committee on Climate Change and Environmental Assessment (FPTCCCEA, 2003) 
guidance, as part of previous assessments, climate change is considered from two 
perspectives: 

• how the project affects climate change (through the emission of greenhouse gases or 
GHGs); and 

• how a changing climate affects the project (through changes in the expected weather 
patterns and extreme events). 
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As part of previous assessments conducted since 2004, Bruce Power has considered the GHG 
emissions emitted by both the construction and operation of the proposed project under 
assessment. As nuclear is a far less carbon intensive power source than fossil-fuel based 
sources, the emissions of GHGs are negligible in comparison to the Ontario power sector total 
emissions. Even with the consideration of short-term construction emissions, the emission of 
GHGs are very small or negligible in comparison to the Ontario power sector total emissions. As 
noted in the assessments, there are long-term benefits of reduced GHG emissions during 
operation due to the displacement of higher carbon intensity fossil fuel derived power. 

Bruce Power has also long considered the vulnerability of its operations, and the surrounding 
environment, to climate change. This started with the New Fuel Project EA, and currently, Bruce 
Power is incorporating climate change considerations as part of the ERA and PEA process to 
support long-term planning, through understanding of conditions and including this when 
evaluating the outcome of the assessment. 

The PEA considers continued operations to 2064, with focus on the proposed licencing period 
(the next 10 years), where no significant changes in climate are anticipated. Bruce Power will 
not be able to operate after 2028 unless it obtains a further operating licence from the 
Commission. In general, recent current climate models and trends (between 1981 and 201 0) 
would suggest that current climate is likely to become warmer and drier over time although the 
impacts of climate change have and are expected to continue to evolve slowly. It should be 
noted that the observed rate of decadal change is much less than the seasonal variability 
currently experienced at the Site. This implies that the changing climate under current 
conditions is occurring very gradually and not likely to have an impact under normal conditions. 

Further work to assess the temperature changes associated with combined operational and 
atmospheric effects under projected climate change conditions is currently being carried out and 
will continue to be refined with the support of ongoing physical and biological effects monitoring 
data. Bruce Power is committed to meeting regulatory requirements in place, including limits to 
maximum discharge temperatures which will continue to limit Bruce Power's thermal impact and 
operations. Should changing temperatures cause Bruce Power to exceed those limits, Bruce 
Power will be required to deploy additional mitigation measures or initiate a partial shut-down of 
operations. 

In addition, Bruce Power has recently established a partnership with the Council of the Great 
Lakes Region on a three-year climate change study that will help assess the potential impacts 
of climate change in the longer term at the ecological and socio-economic level. The SON have 
been invited to participate in this study and help shape its scope. 

In addition, as part of the proposed Joint Environmental Monitoring Program, Bruce Power and 
the SON EO have agreed to undertake further initiatives to enhance monitoring of impacts from 
climate change. This will include hosting an annual climate change and fisheries workshop with 
the SON every year for the next 10 years to gather community information to understand what is 
being observed by SON community members and will include the development of a survey for 
SON members. Bruce Power looks forward to working with the SON to enhance its monitoring 
and future assessments of climate change, which can be incorporated into future ERA/PEAs, 
including the next one in 2022. 
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vi. Cumulative Effects 

In their written submission, the SON raise concerns about the adequacy of the cumulative 
effects assessment in the PEA. Bruce Power disagrees with the SON's criticisms about the 
cumulative effects assessment, the findings of which were consistent with previous cumulative 
effects assessments at the Site concluding that there are likely no significant adverse 
cumulative effects from Site operations. 

The potential for cumulative effects was considered in previous environmental assessments 
conducted for Bruce Power projects/activities at the Site since 2001. For the purposes of the 
EAs under the Canadian Environmental Assessment Act, 1992, cumulative effects were defined 
as those incremental environmental effects associated with each Bruce Power project, added 
or combined with, effects associated with other projects and activities both at the Site and off
site (Bruce Power 2002, 2004, 2005, 2008). These assessments demonstrated that there was 
likely no significant adverse cumulative effects on the environment, including for the previous life 
extension of the Site to 2043. Furthermore, as part of the Bruce New Nuclear Power Plant 
Project Environmental Impact Statement, a cumulative effects assessment was completed, 
considering continued operation of Bruce A and Bruce B along with a new generating station, 
which was proposed to operate past 2080. The assessment concluded no significant adverse 
cumulative effects for all VECs considered, including for a period of time where up to 12 
reactors would be operating on Site instead of the current 8. 

Other projects and activities on the Site have the greatest potential to act cumulatively with the 
effects of Bruce Power's operations. This is reflected in the projects included in past cumulative 
effects assessments. Furthermore, the cumulative interaction of the operation of Bruce Power 
facilities with the operation of these other existing facilities at the Site (e.g., OPG's Western 
Waste Management Facility [WWMF]) has been considered implicitly in the ERA and the PEA 
through inclusion of baseline monitoring and emissions data. It is not possible to isolate 
potential effects associated with these facilities when reviewing monitored data as a whole, 
therefore the cumulative influence of past and existing projects is encompassed in the baseline 
monitoring data subject to the ERA. The PEA also included discussion of the potential 
cumulative effect of reasonably foreseeable projects and activities on the site, specifically the 
DGR Project. No adverse cumulative effects are likely. 

The tiered nature of the ERA takes into consideration combined effects. As described in the 
response above, exposures are first screened for their potential to exceed thresholds and 
benchmarks established to be protective of individuals. Where no risk is identified through an 
individual pathway through screening against these benchmarks, there is no potential for them 
to act additively with other stressors. This is further supported in the ERA by the results of 
recent combined stressor research, which demonstrates that levels of stressors required to 
result in an additive or synergistic effects are substantially higher than those experienced at the 
Site. Current available research, indicates that combined stressors showed an effect (e.g., 
morpholine and gamma radiation; heat shock and morpholine) at levels substantially higher than 
those seen operationally at the Site. 

With respect to combined physical stressors on the aquatic environment, it is predicted that the 
expected effects are negligible given the limited spatial extent of effects to the aquatic 
environment because of fish loss due to impingement and entrainment and thermal inputs are 
localized to the area in the immediate vicinity of the Site. Research examining Lake Whitefish 
and Round Whitefish genetics in the immediate vicinity of the Site found no evidence for the 
presence of distinct genetic groups compared to the larger lake population, and as such fish 
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losses can be quantified in terms of the greater Lake Huron fish community. As a result of the 
effectiveness of the mitigation measures in place at the Site, which are reflective of current best 
practices, and the little to no risk to the aquatic environment related to I&E and thermal effects 
on their own, it is predicted that the overall cumulative effect on the aquatic environment is 
negligible. 

vii. Waste Issues 

The submission from SON raises concerns about the management of waste generated from the 
facility during operations and MCR. As an environmentally-focused organization, Bruce Power 
does everything it reasonably can to minimize its environmental footprint including the 
minimization of waste. Through its operation, Bruce Power generates relatively small volumes of 
radioactive waste that need to be safely managed onsite, which are eventually transported to 
Ontario Power Generation (OPG). 

Under its lease arrangement with OPG dating back to 2001, all waste and the eventual 
decommissioning of the facility at the end of operational life is the responsibility of OPG as the 
owner of the facility. Under this arrangement, Bruce Power is responsible for the full cost of 
these activities as it relates to its operations. 

Every very five years, fees for waste (inclusive of all forms) is reset to ensure the full life-cycle 
cost is recovered by OPG. The same is the case with decommissioning. All of these costs are 
reset through an independent process led by the provincial government known as the Ontario 
Nuclear Funds Agreement (ONFA). 

This delineation of responsibility was the construct put in place by the Province in the late 
1990's when the Site was leased to a private-operator to allow the organization to focus on 
operations and potential life extension. 

In addition to funding the cost of waste generated, Bruce Power is responsible for the safe 
management of these products in its operation and has an extensive program to reduce 
volumes. CNSC Staff through their regulatory oversight activities have concluded "Bruce 
Power's waste management programs exceeded expectations in all specific areas for managing 
radioactive waste. Bruce Power has minimized the production of radioactive wastes through 
various plans, programs and procedures as well as minimizing impacts from such wastes on 
workers and the environment'. (Source: Page 115, March, 2018 CMD) 

The company has been successful at minimizing waste volumes through an extensive multi
layered approach starting with reduction of material that enters the facility (such as packaging), 
segregation at source, decontamination of material for free-release, use of launderable clothing 
where practical versus disposable, staff awareness and incineration where applicable. This 
approach to reducing waste volumes is estimated to have diverted approximately 95% of the 
low level waste products generated from being sent to OPG for long-term management. 

The SON submission also notes that waste volumes will be generated during the MCR Project. 
All of the minimization practices applied as noted above will be fully implemented during the 
MCR. With respect to waste products generated from component replacement activities, a 
series of minimization activities will be applied to this work. Reactor components including 
feeders and pressure tubes will be cut into smaller pieces to optimize the space in waste 
containers and other components as appropriate will be sent for metal melt before they are sent 
to OPG for long-term management. 
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In addition to Bruce Power's waste activities being the subject of ongoing regulatory oversight, 
OPG's Westem Waste Management Facility is subject to regular CNSC reviews and oversight. 
It must obtain separate operating licences from the CNSC, the last of which was obtained in 
April2017. 

viii. Conclusion 

Bruce Power is committed to continuing to build and maintain a positive relationship with the 
SON and ensuring that the SON's asserted and established rights are not impacted by the Site. 

Bruce Power and the CNSC staff have made significant efforts to engage with the SON about 
the Application, which go well beyond what would be required to meet any duty to consult owing 
in this case. Bruce Power has heard the concerns raised by the SON and both Bruce Power 
and the CNSC staff have proposed measures that would help address their concerns, including 
various environmental study and monitoring measures, additional fisheries offset projects, a 
study on alternative mitigation measures, and the opportunity to participate in and help shape 
the scope of a 3-year climate change study that is being conducted in partnership with Bruce 
Power and the Council for the Great Lakes Region. 

Contrary to the SON's submissions, Bruce Power has satisfied the statutory test for this 
Application. Bruce Power has safely operated this Site for the past 17 years and the impacts of 
the Site are well understood after numerous environmental assessments and monitoring 
programs which have confirmed no significant adverse impacts to the environment. The 
Application demonstrates that impacts to the environment from the continued operation and life 
extension will be low to negligible and monitoring measures will be put in place to confirm the 
continued accuracy of this assessment. CNSC staff will conduct independent monitoring and 
adaptive management measures will be deployed if necessary. The ERA/PEA will be updated 
in 2022 before the restart of the first refurbished reactor and Bruce Power will be required to 
obtain further operating licences from the Commission to operate after 2028, which will result in 
ongoing review and oversight by the Commission. 

Bruce Power is very grateful for the input that it has received from the SON and the time that 
they have taken to engage in this process. Bruce Power looks forward to continuing to work 
with the SON on the various measures that have been proposed to address the SON's 
concerns in order to ensure that SON rights and interests are not impacted by the Site. Bruce 
Power also looks forward to working with the SON to advance other shared priorities, including 
initiatives that will increase SON employment, training, and business opportunities relating to 
the Site and with Bruce Power's suppliers. 
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